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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHMOJOrMM OCHOBHOIO 00111ero oOpa3zoBaHus (yriyOJaEHHBIMI
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBIECHHbIX
B ®I'OC 00O, ¢ yuetoM PeaepanbHOil padboyeill mporpaMmbl BOCHUTAHUS IS
o011eo0pazoBaTeIbHBIX OpraHU3alUM.

[Iporpamma no 6GMOJOTUK OPUEHTHUPOBAHA HA 00YYAIOUIUXCS, MPOSIBISIFOIINX
NOBBILIEHHBIN MHTEpEC K U3yYeHHIO OMOJIOTHM, U HampaBieHa Ha (OPMHUpPOBAHUE
€CTEeCTBEHHO-HAYyYHOW TI'pPaMOTHOCTM W OpraHU3alyi0 U3y4eHUs OWOJIOTMH Ha
JeSTENbHOCTHON OCHOBE. B mporpamme mo OMOJI0TUU yUYUTHIBAIOTCS BOZMOKHOCTH
o6uonoruu B peanuzanuu tpedoBanuii GI'OC OO0 k naaHupyeMbIM JTUYHOCTHBIM,
METanpeJMETHBIM M TpPEJAMETHBIM pe3yJibTaTaM OOy4YeHHs] Ha YIIIyOJIEHHOM
YpOBHE, a TaKKe peanu3alus MEXKIPEIMETHBIX CBS3€H €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEAMETOB OCHOBHOTO OOIIEro 00pa30BaHMs.

[Iporpamma BKIIIOUAET pacripesielieHrue cofepkaHus ydeOHoro Mmarepuania ¢ 7
no 9 kmacc, a TakKe PEKOMEHJIYEMYIO TIOCJIEeI0BATEIbHOCTh H3YYEHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHUS MPEIMETHOTO COJEpKaHUs C Y4ETOM
BO3PACTHBIX OCOOEHHOCTEN 00yJaromuxcsl.

[Iporpamma mno Ouosoruu paszpaboTaHa C LEIbI0 OKa3aHHUA METOJUYECKOMN
IIOMOIIIY YYUTEIIO B CO3JaHUM paboyeil mporpamMmsl 0 y4eOHOMY MpPEAMETY.

B mnporpamme mo Ouosiornu ONpENeNsOTCS OCHOBHBIE LETU H3yYEHUs
Owosoruu Ha yrIyOJEHHOM YpPOBHE OCHOBHOTO 0OImmiero oOpa3oBaHwUS,
IUIaHUpYEMBbI€  pe3yJbTaTbl  OCBOEHMsI  Kypca  OHOJIOTMH:  JIMYHOCTHBIE,
METanpeaAMETHbIE, TPEIMETHBIE.

buosorus BHOCHUT CyIIECTBEHHBIH BKJIAJL B pa3BUTUE Yy O0OyYaroIIMXCs
HAyYHOTO MHPOBO33PEHMs, BKJIIOYas (HOpMHpOBaHHE MPEACTABICHUI O METOoJaX
MO3HAHMSL KUBOM MPUPOABI, MO3BOJISIET CHOPMUPOBATH CUCTEMY HAYUHBIX 3HAHUIA
O JKMBBIX CHCTEMaxX, YMEHHS HX HIPHUMEHATh B Pa3HOOOPa3HBIX >KU3HEHHBIX
CUTYyaIUsIX.

buonornueckas mOAroToBKa Ha YINIYOJEHHOM YpOBHE CIOCOOCTBYET
pPa3BUTUIO MOTHMBALIMM K H3YYCHHIO OHOJIOTMH, TOHHMAHHUIO OOYYaroIUMUCS
HAyYHBIX NPUHLHUIIOB OpPraHMU3AINK JAEATEIBHOCTH YeJOBeKa B KMBOM MIpUpPOE,
MO3BOJISIET 3aJIOKUTh OCHOBBI JKOJOTHUECKOM KyJbTYpBHl, 3J0pOBOro oOpasza
AKU3HH, CIOCOOCTBYET OBJIAJICHUIO 00y4aroUUMHCS CHeMaJIbHBIMU
OMONIOTMYECKUMHU 3HAHUSAMH, 3aKJIAIbIBAIOIIMMU OCHOBY I JAJbHEUIIETO
OMOJI0rn4ecKoro o0pa3oBaHHUs.

Heassmu o0yuyeHus OMOJOTUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
(yrinyOnéHHbIN ypOBEHbB) SIBIISIFOTCS:



pa3BUTHE HWMHTEpPECa K HU3YUYCHHUIO IKU3HEACITCIbHOCTH OHOJIOTHYECKUX
CUCTEM  pa3HOTO  YPOBHS  OpraHu3alud,  OCOOCHHOCTSM  CTPOCHWSI,
KU3HEEATEITLHOCTH OpPraHu3Ma YeJIOBEKa, YCIOBUSIM COXPAHECHHUS €TO 37J0POBBS;

dbopMHUpOBaHUE YMEHUH TPHUMEHATH METOABI OWOJIOTMYCCKOW HAYKH IS
M3YYCHUS OMOJIOTHYECKUX CUCTEM, B TOM YHCJIC OPTaHW3Ma YeJIOBEKa;

BOCIIUTAaHUE SKOJIOTHUYECKOW KYJIBTYPHI B IEJISIX COXpaHEHUS COOCTBEHHOTO
3I0POBBSI I OXPaHbBI OKPYKAIOIIEH CPEJIbI;

pa3BUTHE MpeICTaBICHUN 0 BO3MOXHBIX  cdepax Oynyuei
npo(ecCHOHATBHOW JIeATETLHOCTH, CBSI3aHHOH C OWOJIOTHEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WISl ¥ HAMPABICHHOCTH TaJbHEHIIIETO O0YUYCHHS.

JlocTkeHue 1ened mporpaMMbl 10 OMOJIOTHH OOCCIICYMBACTCS PEIICHHEM
CIICYIOIINX 3a1a4:

NpHOOpEeTeHHEe  OOy4aromMMHCS ~ 3HAHUH O  JKMBOH  TIpHpOJE,
3aKOHOMEPHOCTSIX CTPOCHHUS, KHU3HEIACATEIBHOCTH W CpenooOpasyromiei poiu
rpu0OOB, PACTCHHMH, JKWBOTHBIX, MHKPOOPTaHW3MOB, O UYEJIOBEKE Kak
OMOCOIMAIBHOW CHUCTEME, O pOJIM OHWOJOTHMH B TPAKTHYCCKON JEATEIHLHOCTH
JIIOEH;

OBJIaJICHUE YMEHUSIMU MPOBOIUTH MCCIEIOBAHUS OOBEKTOB KUBOW MPHUPOIBI
C HCIOJb30BaHUEM J1abOpaTOpHOr0 OOOPYHOBAaHUS W MHCTPYMEHTOB LHU(PPOBHIX
nabopaTopuii, OpraHu3anuyd HaONIOJAEHHUS 3a COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OoCBOCHHUE TTPUEMOB PabOTHI ¢ OHOJOTHYECKOW MH(pOpMaIuel, B TOM YHCIIe O
COBPEMEHHBIX JOCTHKEHUAX B 00JAacTH OMOJIOTHH, €€ aHadu3 M KPUTHYECKOE
OIICHUBaHUE;

OCBOCHHME JKOJOTMYECKM TPaMOTHOTO TOBEJCHHUSA, HAIPaBICHHOIO Ha
COXpaHeHHe COOCTBEHHOTO 3/I0POBbSI H OXPAHBI OKPYKAIOIIEH TPUPOTHON CPEIBL;

npuoOpeTeHne IpecTaBlIeHnud o0 chepax mpodecCHoHaTbHON NesATeTbHOCTH,
CBS3aHHBIX C OWOJIOTHMEH M COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTHKEHUSX OMOJIOTHH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX [IJIsi M3y4YeHUs OHOJIOTUH Ha
yriIyOJIeHHOM ypoBHe, — 272 4aca: B 7 kiacce — 68 dacoB (2 Jaca B HEJEN0), B 8
kiacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 yaca B Heieno).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Beenenue

[utonorusa — Hayka o kietke. CoBpemeHHas kieTouHass teopusd. Knerka —
€IMHUIA CTPOECHUS, KUZHEACATEIBHOCTA U Pa3MHOKEHUS >KUBOr0. XHUMUYECKUN
coctaB KiIeTkh. CTpyKTypHas oOpraHu3auus KIETKH. OYKapuOTHbIE U
npokapuoTHbeie  KiIeTku. MemOpana. I[lurommazma. Opranouasl. Enunas
MeMOpaHHasi cucTeMa KJICTKM. MuroxoHapun © TuiacTuabl. Llutockener wu
opraHouzbl JBWXeHHUs. Snpo. XpomMocoMbl. ['eHbl. YABOEHHE XPOMOCOM.
IImongaoctes kietku. Kitetounbeni nuki. Murto3. Meiio3. Pasmupoxxenue. Turmbl
KU3HECHHBIX LIMKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycsl — HekineTounsie ¢opmbl. Brian
pOCCUHCKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE BUPYCOJIOTUU. BupycHbie
3a00JIeBaHUsT PACTECHUMN, KUBOTHBIX M YelloBeKa. Mephl MpodHIaKTUKH BUPYCHBIX
3a00JIEBaHMI.

CoBpemeHHasi  kiaccu(puKalys  OpPraHM3MOB, OCHOBHBIE  MPUHITUIIBI.
Knaccudukanuss opranu3MoB M 3BOJIOLMOHHOE YydeHHe. Teopusi 3BOJIOLMU
Yapnwsa [apsuHa.

Meronpl Hay4yHOTO TMO3HaHUsA B Ouosoruu. [IpaBuia paGoTbl CO CBETOBBIM
MHUKPOCKOIIOM. BpeMeHHble M TIOCTOSIHHBIE MHMKpompernaparsl. Meroauka
IIPUTOTOBJIEHUSI BPEMEHHBIX MUKpPONpPENnaparoB. MMUKpPOCKONUS ONTUYECKAs,
AJIEKTPOHHAs, CKAaHUPYIOLIasi, 30HA0Basl.

Jlemoncmpayus TIOPTPETOB  YUY€HBIX, MHUKpodoTorpaduii  KICTOUHBIX
CTPYKTYP, BBIIIOJHEHHBIX C TIOMOLIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIHUU.

Jlabopamopnuie u npaxmuyeckue padomaol

[IpaBuna TexHUKM O€30MACHOCTH TPU TMPOBEICHUM JAOOPATOPHBIX H
MpaKkTU4YEeCKUX pabdoT. OCHOBBI MHUKPOCKONHMHU: MPUTOTOBIECHUE BPEMEHHBIX
npenaparoB U pabota ¢ MuKpockornoMm. OdopmieHue pe3yiabTaToB pabOTHI C
MHKPOCKOIIOM.

bakrepumn u apxeu

Mukpobuosnoruss — Hayka O MuKpoopraHuzMax. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTHOW KJIeTKH. MHoroobpasue ¢opm kierok Oakrtepmii. Poct wu
pasMHOxkeHue Oakrtepuit. Cropbl Oaktepuii. JXKu3HeneATeTbHOCTh OaKTEPHiA:
aBTOTpoHBIE U reTepoTpodHble, aHA’pOOHBIE U  a’poOHble OaKTEpHUH.
[{nanoGakTepuu U UX POJib B IPUPO/IE.

Oco0eHHOCTH OpraHu3alvy apxe u ux oraudus ot Oakrepuil. Pons apxeit u
OakTepuil B BO3BHUKHOBEHHH 3YKapHUOTOB.



PacnpoctpanéHHOCTh OakTepuil W apxel, UX PoOJb B MPUPOJE U KU3HU
yesioBeka. Poip GakTepuii B OMOreOXUMMUYECKUX ITUKIIaX.

Jlabopamopnbsie u npakmuueckue padomal

N3yuyenue MeTo10B A€3MH(EKIUN U CTEPUITU3ALIIH.

N3yuyenue mopdonoruu 6akTeprii Ha MUKPOCKOMMYECKHUX Mpenaparax.

MHorooopasue 0JHOKJIETOYHbIX JYKAPHOT

OCHOBHBIE TNpPHU3HAKK OJHOKJIETOYHBIX JyKAapuoT. CTpOEHHE, IBUKEHUE,
NUTaHUe, pPa3MHOXKEHUE OJHOKJIETOYHBIX aBTOTPOQHBIX U TETepOTPOPHBIX
JYKApPUOT Ha IIPUMEPE DBIJVIEHbI U TPUIIAHOCOMBI, TPUXOMOHAJbI U KHUIIECYHOU
MoK, UHGPY30pud TyQGEeabKH U MaJSPUMHOTO IUIA3MOJUS, PATUOISPUN U
dopamunudep, am&Obl mpoTes, AMATOMENH. 3HaUYEHUE OJTHOKIECTOUYHBIX FYKapHOT B
npupoje M ku3Hu yenoBeka. CoHHas 0Oose3Hb, Oosne3Hp Illaraca. KoxxHblil u
BUCLIEpANIbHBIN JeiimmManno3. TpuxoMonuas. JIsmM01103.

Jlabopamopnbsie u npakmuueckue padomal

N3ydyeHne OaHOKIETOYHBIX OPraHU3MOB 0] MUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCHUpPOBAaHHBIX MUKpOIIpENapaTax.

ApXermiacTUHbIe WU «PACTECHUS»

borannka — HayKa 0 pacTeHUsAX

Kparkas wuctopuss pa3Butusi OoTaHUKH. boTaHmka U  0O0BEKTHl €€
ucciaegoBanuii. OOBEM IMapcTBa  «pacTEHUS» B  COBPEMEHHOW  CHCTEMeE
opranuueckoro wmwupa. Pasnmensr OoraHwku. CBsi3b OOTaHMKH C JAPYTUMH
OMOJIOTMYECKUMH HayKaMHu, MEIUIIMHON M CEJIbCKUM X035UCTBOM. PoJib 6G0TaHUKH
B (opMHUpOBAaHMHM COBPEMEHHOMW ©CTECTBEHHO-HAyYHON KapTUHBI  MHpA.
IlepcriekTuBBl pa3BUTHS OOTAaHWUKH KakK Hayku. [IpumMeHeHHe OOTaHMYECKUX
3HaHu# YenoBekoM. [Ipodeccnn dyemoBeka, CBI3aHHBIC ¢ OOTAaHUKOM.

Jemoncmpayua TOPTPETOB YUYEHBIX, JKUBBIX PACTCHUW, KOJUICKIUHA U
MYJISDKEH.

OO01masi opraHu3anusi paCTUTEJIbHOI0 OPraHu3Ma

PacturenpHas kieTka u €€ 0COOCHHOCTH.

PactutenbHbie TkaHu. OTKpBITHE paCTUTENbHBIX TKaHed. CTpoeHune u
(GyHKIMHM pacTUTENBbHBIX TKaHeH. [IpocTeie u ciaoxHble TKaHU. OOpa3oBaTeIbHBIC,
MMOKPOBHBIE, OCHOBHBIC, MEXAaHUYECKHE, TPOBOISAIINE TKAHH.

Opranbl U CUCTEMBI OPraHOB PACTUTEILHOI'O OPraHU3Ma, MX B3aWMOCBS3b.
PactutenbHbIl OpraHu3M Kak €IMHOE Iiejoe. BereratuBHbIE W TE€HEpPATUBHBIC
OpTaHBbI.

Jlemoncmpayusa onBITOB MO OOHAPY)KEHUIO B CEMEHAX PACTEHHM BOJIHI,
MHMHEPAJIbHBIX U OPTaHUYECKUX BEIIECTB, KpaxMalia, OejKa 1 Kupa.

Jlabopamopnuie u npakmuueckue padomeut.



N3ydeHnne CTpoeHUsT pPACTUTEIBHBIX KJIETOK HA TOTOBBIX W BPEMEHHBIX
MHKPOIIpENapaTax.

HaGnrogenne mpouecca Ima3mMoiid3a W JIEIJIa3MOJM3a B PACTUTENbHBIX
KJIETKaX MOJ MUKPOCKOIIOM.

N3yuenne ocoOEHHOCTEN CTpOEHUsT TKaHEW pacTeHW Ha TOTOBBIX U
BPEMEHHBIX MUKpPOIIpENaparax.

N3ydenne cTpoeHus OpraHOB pPacTEHUN Ha KUBBIX OOBEKTaX M TepOapHBIX
oOpa3s1ax.

Cnoposbie pacTeHust

Kpacubie, 3enénble m XapoBble BOAOPOCJAM. AJBrojIOTMS — Hayka o
BoJopocisax. Bomopocim —  HeTakCOHOMHYECKass TIpylnna  OpraHU3MOB,
OPUCTIOCOOJIEHHBIX K JKM3HM B BOJHOM Cpejie, OTHOCAIIMXCS K Pa3IuyHbIM
HapCTBaM B COBPEMEHHON CHCTEME OpPraHMYeCcKOro MHupa. MecTo KpacHbIX,
3€JIEHBIX U XAPOBBIX BOJOPOCJEN B COBPEMEHHOW CHUCTEME OPraHMYECKOr0 MHUpA.
Oco0OEHHOCTH HMX CTPOEHHUS, PA3MHOKEHHS M KU3HEHHBIX IIMKJIOB Ha IMpUMEpPE
XJIAMUOMOHA/IBI, XJIOPEJUIBI, KJ1a0()OPhI U YIIBBBI, CHUPOTUPHI U Xapbl, TOPPUPHI.

Bypsie Bogopociau, UX TAKCOHOMUYECKOE MOJI0KEHUE BHE IAPCTBA PACTEHU.
Ku3HeHHbIe HUKIBI JaMUHApUH (MOpCKas KamycTa) u gykyca. Pacnpoctpanenue
U 3Kosorud. Poiib B mpupoje U 3HAaYCHHUE B KU3HH YEIIOBEKA.

[IpoucxoxieHrne BBHICIINX pacTeHUu# (3MOpHOGUT) OT XapOBBIX BOJOPOCIEH.
CoBpeMeHHBIE TOIXO/Abl K CUCTEMATUKE PACTEHU.

MoxoBuanbie wuiam  wMxu. OOmas XapakTepuCTHKa, CTPOCHHE W
KHU3HEACATEILHOCTD, XKU3HEHHBIN UK MXOB. MHoroo6pasue mxoB. KykynikuH
néH u carnym. PactipocTpaHeHue U HKOJIOTUSI MXOB. 3HaUYE€HHUE MXOB B MIPUPOJIE U
KUBHEACATEILHOCTH  4YeloBeka.  TopdooOpaszoBanme.  [leu€éHOuHMKHM U
AHTOLIEPOTOBBIE.

I[lnaynoBuanbie (miaaynbl). OOmas xapaktepuctuka. Mopdomoruueckue
OCOOCHHOCTH BETeTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHu3allid, XKU3HEHHOTO
uKiIa ruayHa OyrnaBoBugHOro. [loyoBoe moOKoyieHHME, pEeayKIusi rameTodura.
PacnpocTtpanenne u 3KOJOTHsS IUIAyHOBUIHBIX. 3HAUY€HHE B TMPUPOAE U
WCIOJIb30BAHUE 4YETOBEKOM. lickomaemble muiayHOBUIHBIE. Ponb MCKOmaembix
MJIAYHOBUHBIX B PACTHTEIHHOM IOKPOBE IMAJC030MCKON 3pbl U B 00pa30BaHUU
KaMEHHOTO YTJISl.

IHanopoTHuMKOBHAHBIE (MAMOPOTHUKHN U XBomIM). OOIIas XapaKTEPUCTUKA
MarnopoTHUKOBUAHBIX. (OCOOEHHOCTH OpraHu3allMd BEreTaTUBHBIX OPraHOB,
KU3HEHHOTO IHWKIa XBom@a mojeBoro. CTpoeHHME W KUZHEAECATEIbHOCTH
ManopOTHUKOB. JKW3HEHHBIM LMK NANOPOTHUKOB HAa MPUMEPE IMIUTOBHUKA
MYKCKOT0. PacmpocTpaHeHue W DKOJOTrMsl IManOpOTHUKOBHIHBIX. 3HAYECHUE B
IIPUPOJIE U KU3HEAECATEIBHOCTH YEIOBEKA.



Jlabopamopnsie u npaxmuueckue padomal

N3ydenne 0coOCHHOCTEM CTPOCHUS U )KU3HEHHBIX IUKJIOB OJHOKJICTOUHBIX U
MHOTOKJIETOUHBIX 3€JIEHBIX, XapOBBIX M KpPACHBIX BOJOPOCIEH Ha KUBOM U
repOapHOM MaTepuae.

N3ydeHne cTpoeHus U KMU3HEHHBIX ITUKIOB OYyphIX BOJOPOCIIEH HA KUBOM U
repOapHOM MaTepuae.

N3yuenne ocoOeHHOCTEM CTPOEHUS KyKYIIKHHA JibHA U c(harHyMa (Ha >KUBBIX
U repOapHbIX OOBEKTAX).

N3yuenne ocoOEHHOCTEN CTpPOCHMs IMIayHa OyJIaBOBUIHOTO (HA >KUBBIX U
repOapHbIX 0OBEKTAX).

N3yuenne 0COOCHHOCTEW CTPOCHHUS XBOIA TMOJEBOro (HAa KUBBIX U
repOapHbIX OOBEKTAX).

N3ydenne ocoOEHHOCTEHN CTPOSHHUSI MArOpOTHUKA IIUTOBHUKA MYXKCKOTO (Ha
KUBBIX U TepOapHBIX O0BEKTAX).

CeMeHHBIE pacTeHHs

I'osocemennble. BO3HUKHOBEHHE CEMEHHW — BaXHBIM ATalm B JBOJIOLHH
BBICIIIUX pacTeHui. /[peBHHE CEMEHHBIC MANMOPOTHUKH, WX POJIb B JajbHEUIIIEM
pPa3BUTHH CEMEHHBIX pacTeHud. OOmMe NpPU3HAKKM CEMEHHBIX PAaCTeHUU Kak
HamboJee MPUCIOCOOTICHHBIX K CYIIECTBOBAaHMIO Ha cymie. ['oloceMeHHble —
HETAaKCOHOMMYECKasi TpyIa CEeMEeHHBbIX pacTeHuid. OOmas xapakTepHUCTHKa,
OCOOEHHOCTH OpraHu3aldyd TOJOCEMEHHbIX. JKW3HEHHBIH IMKI XBOMHBIX Ha
npuMepe CocHbl. Pa3HooOpa3sue TOJIOCEMEHHBIX. XBOWHBIC, [ WHKrOBEIE,
CaroBHukoBble, ['HeTOBble. PacmpocTpaHeHHE ¢ 3KOJIOTHS TOJOCEMEHHBIX.
3HaueHHUE B MIPUPOJIE U B XO3SIMCTBEHHOM JESATEIBHOCTH YEJIOBEKA.

JlabopamopHhule u npaxmuyeckue padomaoi

N3yuenue ocobeHHOCTEN BHEITHETO CTPOCHUSI BETOK, XBOH, IIUIIEK U CEMSH
XBOMHBIX (€J1b, COCHA, JIUCTBCHHUIIA).

LBeTkoBble pacTenusi. O0mas xapakTepucThKa NBETKOBBIX. CTpoeHue u
KU3ZHEAEATEIbHOCTh IBETKOBBIX. [[BETOK Kak OpraH MOJIOBOTO Pa3MHOMXEHUS Y
MOKPBITOCEMEHHBIX ~ pacTeHmil. Pa3HooOpa3ue  IIBETKOB: TpaBWIbHBIE U
HEMpaBWIIbHbIE, 000€Moible W pazaenbHonosble. OAHONOMHBIE M JIBYJOMHBIE
pactenus. CouBetus (cioxHble, npoctbie). llBeTreHue. Pa3Butue MHKpO- H
Meracnop. ['ametsl.  Omnbuienwe.  OmnomorBopeHue.  3urorta.  JlBoliHOE
OIUIOJOTBOPEHUE Y MOKPHITOCEMEHHBIX (LIBETKOBBIX) pacteHuil. Paborer C.I.
HaBammnua. JKn3HeHHBIN IIUKJI IIBETKOBBIX.

[Imoget m cemena. PaszHooOpasume momoB. CyxXwe M COYHBIC IUIOJHI.
OnHocemsiHHblE W MHOTOceMsiHHbIE IIoAbl. Commonua. CrpoeHne CceMsiH
JBYJOJIbHBIX U OJHOJIONBHBIX pacTenuil. PasHooOpasue cemsin. Pactipoctpanenue



IUIOZIOB U CEMSH B TMPHUPOJAE. YCIOBUS MpopacTaHusi ceMsH. J[pIxaHue CeMsiH.
PasButne mpopocTtka. PacnpocTpaneHue mioioB U CEMsIH B IPUPOIE.

WuauBuayanbHOe pa3BUTHE pacTeHHil (oHToreHes). llepuoasl oHTOreHesa:
AMOPHUOHABHBIN, MOJOIOCTH (FOBEHUJIBHBIN), 3pEJIOCTH (Pa3MHOXKEHHUS ), CTAPOCTHU
(ceHUWIIBHBIN) Ha MPUMEPE MMOKPHITOCEMEHHOTO pacTeHusl. CTaauy BereTaluoOHHOTO
nepruoia pacTeHUH Ha TPUMEpE 3JIaKOB (BCXOJBI, KYIICHHE, BBIXOI B TPYOKY,
KOJIOLIEHUE, [IBETEHUE, CO3PEBAHUE).

Jlabopamopnusie u npakmuueckue padomul

N3yuenue mopdororuu nserka (Ha KUBbIX U PUKCUPOBAHHBIX OOBEKTAX).

Nzyuenne paznooOpasusi conseTHii (Ha repOapHbIX o0pasiax).

W3ydeHne CTpoeHMs 3aBsS3M LIBETKA W CEMSIIOYKH TMOJ MHUKPOCKOIOM (Ha
TOTOBBIX MUKpOMpenapaTax).

N3ydenne cTpoeHMs CeMsTH MMOKPHITOCEMEHHBIX PAaCTCHHUH.

W3ydeHne CTpoeHHUs TUI0I0B U COTUIO .

CrtpoeHue u :KU3HEAEATEIBLHOCTh CEMEHHBIX PACTEHUI

ITo6er u moderoBpie CUCTEMBI

[To6er. Mopdomoruss mobera. CrtpoeHue OOIUCTBEHHOro Tmobera. Y3enl.
Mexnoy3nue. MeramepHocTh. Pa3zHooOpa3ue 1moOeroB. YKOpPOUGHHBIE U
ynnuHéHHbIe moberu. BereratuBHubie U reHepaTtuBHbIe oOeru. [lomoxkenune nodera
B IIpocTpaHcTBe. BunonsmMenénnobie modery.

[louka — 3avarounnii mobOer. CrpoeHue mnouyku. PaszHooOpasue moyek:
BEre€TaTUBHbBIC, BET€TATUBHO-T€HEPATUBHbBIEC, T€HEPATUBHBIC, OTKPBITHIE, 3aKPBITHIE.
Bepxymieunsie, 60koBbI€ (IA3yIIHBIC) U TPUIATOYHBIE TTOUKH.

Crebenb. Mopdomorus crebns. dopma crTebnet y TpaBIHUCTBIX U
JPEBECHBIX PACTCHUM.

Anaromusi ctebnsa. CrtpoeHue cTeOis ABYIOJBHBIX U OJHOJOJBHBIX
TPaBSHUCTBHIX pacTeHuil. Pacmonoxxenue mpoBoasmmx Tkane. CTpoeHue creds
JIPEBECHBIX PACTEHUM.

Oyukuu ~ crebmss. Mexanudeckasi, — TpaHcmopTHasi.  BereratuBHoe
Pa3MHOKEHHUE IIBETKOBBIX PACTCHHIA.

Jlemoncmpayua onvima — NEPEABUKECHUE MHUHEPAJIBHBIX U OPraHUYECKUX
BEIIECTB M0 CTEOJI0, BUOM3MEHEHHBIX MMOOETOB.

Jlabopamopnule u npakmuueckue padomeul.

Nzydenne mopdosnorun modera Ha >KUBBIX OOBEKTaX WM Ha TepOapHBIX
oOpa3srax.

N3ydenne cTpoeHHs] BEreTaTUBHBIX, F'€HEPATUBHBIX U CMEIIAHHBIX IMOYEK.
Pa3nooOpa3ue noyek y IpeBeCHbIX PACTEHUIA.

N3ydenne momnepeyHOro cmoujia CTBOJIA PACTEHUW W aHAIW3 BIUSHUS
JKOJIOTMYECKUX YCIOBUM HA PA3BUTHUE PACTEHHUI.



N3yuyenue 0ocoOEHHOCTEN aHATOMHYECKOTO CTPOEHHUS CTEOJsl IBYJOJbHBIX U
OJTHOJIOJIbHBIX TPaBSHUCTBHIX PACTEHUM (HA >KUBBIX OOBEKTaX WJIM Ha repOapHbIX
oOpasiax).

N3yuyenue ocoOEHHOCTEH aHATOMHMYECKOTO CTPOEHMsSI CTEOJs JApPEBECHBIX
pacTeHUM.

N3yuyenue TpaHcrnopTa BEIIECTB B cTeOJIE.

Nzyuenne metamopdo30B noodera.

Jluer. Mopdomorus nucta. JlucroBas TUIaCTMHKA, OCHOBaHHE JIUCTA,
Yepeliok, MPUIMCTHUKHU. Pa3sHooOpasue aucTheB: (OPMBI JTUCTOBBIX TUIACTHHOK,
KUIKOBAHUE JIUCTHEB, NPOCTBIE M CIIOXKHBIE JUCThA. JlUcTOopacmosoxeHue u
JUCTOBAas MO3anKa. Bumon3smMeHeHus TMCTheB U UX (DYHKITUH.

AHaTtoMusl JIUCTa. DNUAEepMa U YCThUYHBIN anmapat. Mesodumi. [TurMeHTs
mucrta. Ilmactuael. XKunku (CoCyaucTO-BOJOKHHUCTBIE Tydku). OcCOOEHHOCTH
CTPOEHUS CBETOBBIX U TCHEBBIX JIUCTHEB.

OyHKIUM JIMCTAa. 3anacarolasi, 3allUuTHasl, BEreTaTUBHOE Pa3MHOXKEHHUE U
npyrue pyskiuu. TpaHcriupanus ¥ ra3oo0MeH. BiusiHue BHEITHUX YCIOBUN Ha
Tpancnupanu. Potocunrte3. 3Hauenue (Qorocunresa. Kocmuueckas ponb
3enénbix pacreHuit (K. A. TumupsizeB). Jlucronan, €ero NMpuUYMHBI, MEXaHU3M U
3HAYECHUE B KU3HU PACTCHUSI.

Jlemoncmpayusn onvimoeg. BBIICICHUE NUIMEHTOB JIUCTa Ha IpUMeEpe
CIIUPTOBOM BBITSIKKH XJIOpousuia; 00pa3oBaHue KpaxMalia B 3€JEHBIX JTUCThIX Ha
ceery (cduryper FO. Cakca); BIusHHUE CUJIBI CBETAa Ha BBIJIEJICHUE KHUCIOPOJA
BOJAHBIMU PACTEHUSAMH (TIOJICUET My3bIPHKOB KUCIOPOIa).

Jlabopamopnsie u npaxmuueckue padomal.

N3ydenne w™opdoiorun JaucTa Ha JKMBBIX OOBEKTaX WM TepOapHBIX
oOpa3smax.

Tunst 1 GopMyITBI TMCTOPACTIONOKEHUS.

HccnenoBanre aHaTOMUM JIUCTA C IOMOIIBIO CBETOBOTO MUKPOCKOIIA.

Nzyuenue metamopdo30B nucTa.

Kopenb u kopHeBble cucteMbl. Mopdonorus kopHs. Bunbl kopreid. Tursl
KOPHEBBIX CHUCTEM.

Anatomusi kopHs. 3oHbl KOpHs. KopneBoil uexnuk. CTpoeHHE KOpHS Ha
IIONIEPEYHOM CPE3€ B 30HE BCACHIBAHMSL.

OyHKIIMU KOpHs. 3aKkperieHne pacTeHuss B cyOcTtpare. BcacwiBanme wu
MPOBEJEHUE BOJbI 1 MUHEPAIbHBIX BEIIECTB. 3aMacaHue MUTaTEIbHbIX BEIIECTB.

MunepanpHoe nuTaHue pacteHuil. llocTymieHne BOIBI M MUHEpPAIBbHBIX
BemiectB. KopHeBoe naBneHue. DJIeMEHThI MHUHEPAIbHOTO MUTAaHUS (MaKpo- U
MHUKpPO3JIEMEHTHI).  BbIpaniuBaHue pacTeHU METOJaMH TUJIPOINOHHUKH U
aspornoHuku. O0ecrneueHne yCIoBUn ISl JbIXaHUSI KOPHSI.



Jlpixanue kopHs. CuHTE3 OUOJIOTUYECKH aKTUBHBIX BellecTB. BerertaTuBHOE
pasMHOXeHHe. BugonsMeHneHnrs KopHed U UX (PyHKIMH.

Jlemoncmpayua oTpacTaHusl NPUAATOYHBIX KOPHEN HA MPUMEPE CMOPOIUHBI
W JPYTrUX pacTeHUW; MOCTYIUICHHUS BOJbI M3 TMOYBBI B KOPEHb, HATHETAIOIIETO
NEUCTBUS KOPHS; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnsie u npaxmuueckue padomal

N3yuenue MopQosoruu KOpHA Ha KHUBBIX OOBEKTaX WIH TepOapHbIX
oOpa3s1ax.

N3ydyeHnrne aHaTOMHUYECKOTO CTPOCHUS KOPHS Ha TOTOBBIX MUKpOIIpenaparax.

N3ydenne cTpoeHUs] KOHYMKA KOPHSA MNPOPOCTKA MIIEHUIBI U MEPBUYHOTO
CTpOEHUS KOPHS upuca (WU APYroro pacTeHus ).

N3yueHne CTpOEHUsS KOPHEBBIX BOJIOCKOB C IOMOHIIBIO  CBETOBOTO
MHUKPOCKOIIA.

HccnenoBanre BIMSHUS BO34yXa HA pa3BUTHE KOPHEH.

Nzyuyenue metamop(}o30B KOpHSI.

BereraruBHOe pa3MHOKEeHHE PpacTeHuil. BerertatmBHOE pa3MHOXKEHHUE
[BETKOBBIX PACTEHUH M €ro 3HA4Y€HUE B E€CTECTBCHHBIX YCJIOBUSIX U B
CENIbCKOXO3AMCTBEHHOW  mpakTuke.  OCHOBHbIE  (OPMBI  BET€TaTUBHOTO
Pa3MHOXEHUS: KOPHSMH, JIMCThSIMH, HAJ3€MHBIMH U TMOA3EMHBIMU MOOETaMU.
Pasmuoxenue mpuBuBkoi. Padoter U.B. Muuypuna. KinonupoBaHnue pacTeHUi.
MUKpOKJIOHAJIBHOE  pa3MHOXEHUE pacTeHuil. KilerouHass WHKEHEepHs Kak
COBPEMEHHAsI TEXHOJIOTHS Pa3MHOKEHHS PACTCHUM.

[Toura. PaGorer B.B. J[lokywaeBa o0 mouBe. XapakTEpUCTHKA TIOYBHI.
PasnooOpasue  mouB. Ilnogopomme  mouBel.  YaoOpenusi.  Hapymenus
MUHEPAIBHOTO MUTAHUS PACTCHHUI. ATPOTEXHUYECKHE TPUEMBI 00paOOTKU MOYBHI.
[lonsiTue 0  ceBoobopoTe M €ro  3HAYEHWW I BbIPAIMBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYD.

/emoncmpayua crnoco0OB BEreTaTUBHOTO pa3MHOXKEHUS Ha IpUMeEpe
KOMHATHBIX PACTCHUMN.

Jlabopamopnsie u npakmuueckue padomaol

N3ydyeHnne MmuTo3a B KOPELIKE JIyKa.

N3yuenue )XxuU3HEHHBIX IUKJIOB PACTEHUH Ha TepOapHBIX 00pasiax.

MeTo1bI MUKPOKJIIOHAIBHOTO Pa3MHOKEHUSI PACTEHHIM.

Kanaccupukanus nBetkoBbIX. OgHomosbHbIE U [[BynonsHble. CeMeicTBa
uBeTkoBboIX. JIBymonbHble:  Kpecrousetnble, Po3zouserHbie, [lacn€énosble,
Cnoxnouernoie, MotbuibkoBble (BoOoBbI€), 30HTHYHBIE. OHOAOIBHbBIE: 3M1aKH,
Awmapumnucosele, Jlunennsle. Opxuanasie. OTIHUUTENBHBIE TPU3HAKU. DOpPMYJIbI
Y IAAarpaMMbl IBETKOB. J[MKOpacTymuye U KyJIbTypHBIE MPEICTABUTEIIN CEMEUCTB,



UX 3HAYECHUE B IPUPOAEC U HCIOJb30BAHME YEIOBEKOM. PacnpocrtpaneHue u
JKOJIOTUS LIBETKOBBIX.

Jlabopamopnbsie u npakmuueckue padomal

N3ydyeHue  OTIMYUTENBHBIX  IPU3HAKOB  IIPEICTABUTENIEM  CEMEUCTB
IIOKPBITOCEMEHHBIX.

OnpeneneHue MNPEACTABUTENIECH Pa3IMYHBIX CEMEUCTB C HCIOJIb30BAaHUEM
ONPEAECIUTENICH PACTEHUN WIIU ONPEACIUTEIBHBIX KapTOUEK.

JKoy0rus pacreHuil. PacteHuss B MpUPOJHBIX CO00IIECTBAX

Pacrenus u cpena oduranus. Dkonorudeckue paktopsl. Pactenus u ycnoBus
HEXUBOW MPUPOJBI: CBET, TEMIIEPATYpPa, BIaXKHOCTb, MUHEPAIbHBIM COCTAB MOYBHI.
DKOJIOTMYECKUE TPYNIIBI pacTeHUN. PacTeHust U yCIOBUS ®KUBOU MPUPOJIBL: TPSIMOE
U KOCBEHHOE BO3JEHCTBHE OpPraHM3MOB Ha pacTeHus. B3aumocBsizu pacTeHHit
MeX1y OO0 U C IPYTUMH OpraHu3MaMu.

3HaueHHEe TOYBEHHBIX OpPraHU3MOB Jisi TUTaHUS pacTeHui. Puszocdepa.
bakrepuanbhbie kiayOeHbku. Mukopuza (HAO- M OKTOMUKOpHU3A). 3esEHbIe
yao00peHus.

PacturenbHoe  cooOmiectBo  (uronenos).  buoreHo3.  Dkocucrtema.
buopaznooOpa3zue. BuioBoii coctaB pacTUTENBHBIX COOOIIECTB, IOMUHUPYIOIINE B
HUX BUIbBI pacTeHuil. Pacrpeznenenue BHUIIOB B PACTUTENBHBIX COOOIIECTBAX.
SpycHoctb. PacturensHbie coobiecTBa: jieca, Jiyra, 00J0Ta, TyHAPHI, MyCTHIHU.
[IpucnocoOneHHOCTh pacTeHuid K cpeae u MmectaM  obutanus. CwmeHa
pacTUTEIBbHBIX CO00IIeCTB. PacTuTenbHOCTD (pacTUTENBHBIN OKPORB). Ditopa.

B3aumocBsa3p  opranu3mMoB. MH(eKImoHHbIE OOJIE3HW pacTeHUH H HX
Bo30OyauTenn. BupycHble (Mo3amuHass OoJjie3Hb Tabaka, TIECTPOJIEIIECTHOCTh
TIOJIBITAHA U JPYTHUe), TPUOKOBBIE (pXKaBUMHA, MYYHHUCTasE poca) U OaKTepUaTbHBIC
(Mokpasi THUIb) 3a0osieBaHusi pacTeHud. MMmmyHuter y pacteHuil. [IpuduHbl
pacupoCTpaHEHUs UH(DEKITMOHHBIX Oone3nen pPacTEHUM. [TpyuHIMIIBL
npopuIakTUKA W JiedeHUusT WHQEKIMOHHBIX OO0Jie3HEeH pacTeHUld B MPaKTUKE
pPacTEeHUEBOICTBA.

JKcKypcuu unu 6u0eo3IKCKypcuu

W3yuyeHue BUAOBOrO COCTaBa M 3KOJOTMYECKOIO COCTOSHHSA OJHOIO U3
PACTUTENIBHBIX COOOIECTB PETHOHA.

Jlabopamopnule u npakmuueckue padomol

N3yuenne 0COOEHHOCTEH CTPOEHUS PACTEHUN PA3TUYHBIX 3KOJIOTHYECKHX

rpymni.

PacTure/IbHBIA MHUP M AeSITEJIbHOCTDH YeJI0BEKa
PazButue pacturensHoro mupa. JKu3Hp pactenuii B Boge. llepBeie Ha3emMHbIE
pactenuss. OcBO€HME PACTEHUSIMHM CYLIW. JTalbl Pa3BUTUS HA3EMHBIX PAaCTEHUMU



OCHOBHBIX CHUCTEMaTHYECKUX TIpymn. PUHUOPUTBEI — TepBble Ha3eMHBIE
cocyauctele pacrenud. llosBienue TkaHen u  opraHoB. Pomp  IpeBHUX
MTaIIOPOTHUKOBUIHBIX. Y CJIOKHEHUE PACTUTEIBHOTO MUPA B IIPOLIECCE IBOJIIOLUU.

[Taneoboranuka. Hckomaemble ocTaTku  pacTeHuil. OKaMEHEIOCTH.
OtneuaTku. «’KuBbIE UCKOIIAEMBIE» CPEAN COBPEMEHHBIX PACTEHU.

KynbpTypHble pacTeHuss U UX MHpoucxoxjaeHue. LleHTpbl MHOrooOpasus u
MPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid (mo H.M. Basunoy). KynasTypa
3emnenenus. KyiabTypHble pacTeHHsI CEIbCKOXO3AMCTBEHHBIX YTrOIWM: OBOIIHEIE,
IUIOJIOBO-ATO/IHbIE, ToJyieBble. llpencraBieHuss O celeKIUMU W OHUOTEXHOJIOTHH.
Metonpl BBIBEJEHHS HOBBIX COPTOB PAcTEHHU. BO3HMKHOBEHME KOHTPACTHBIX
NPU3HAKOB y pacTeHuil ogHoro Buaa. MckycctBeHHblit oTo0p. HacneacTBeHHOCTD,
U3MEHYUBOCTD. Co3nanue HOBBIX IIPOJIOBOJIBCTBEHHBIX KYJBTYD.
[IponoBosibcTBeHHAst 6e30nmacHOCTh. baHku ceMsiH.

Pacrenuss ropoma, 0OCOOEHHOCTb TOpPOACKON  (Jopbl. 3aHOCHBIE W
abopurennble BUabl. CHHAHTPOMHBIC, COpHbIe pacTeHus. Mutpomynentsl. [lapku,
JIECOMapKH, CKBEPbI, OOTaHWYEeCKUe caibl, AeHapapuu. O3enenenne. KoMHaTHbIe
pacTeHusl, IBETOBOACTBO.

[locnencTBus  OEATENBHOCTH  4YelloBeKa B 3kocucteMax.  OxpaHa
pacTUTENbHOrO MHpa. BocCCTaHOBIEHME YUCIEHHOCTH PEIKUX BUIOB PACTECHUM.
Oco60 oxpansembie TpupoaHbie Tepputopuu (manee — OOIIT): 3amoBeaHUKH,
3aKa3HHUKH, HAlIMOHATIbHBIE MAapKU, OnochepHbie 3anoBenHUKU. OXpaHa pacTEHUH.
Pacrenusa Kpacnoi kauru Poccuiickoir @enepanumu.

IKCKypcuu unu 8Uu0e0IKCKypcuu.

PazButHe pacTuTenbHOro Mupa Ha 3emiie (3KCKypCusl B aJI€OHTOJIOTHYECKUN
WU KpaeBeaueCKul Mmy3eil).

Jlabopamopnusie u npaxmuueckue padomal.

N3ydeHne cenbCKOX03UCTBEHHBIX PACTEHUNM CBOEr0 PETUOHA.

N3ydeHne copTOBBIX OCOOEHHOCTEN KYJIbTYPHBIX PACTCHUIA.

8 KUIACC

I'pu6b1 U rpudonog00HbIE OPraHU3MBI

Mukonoruss — Hayka o TrTpubax. OOmas XapakTepuCTHKa TPUOOB.
Mopdonorndeckiue OCOOCHHOCTH BETeTaTUBHOTO Teja. [ Wbl MUIETH.
Oco0eHHOCTH CTPOCHHS KIETOK TpruOOB. CXOACTBO M pa3uyusi C PACTCHHSIMU H
KUBOTHBIMU. IluTranme TpuOOB (CUMOHOHTBHI, CampoOTPOdBI, IMMAPaA3UTHI).
PazmHoxeHue rpubos.

[TnecueBsie rpuObl. CheJOOHBIE U SITIOBUTHIE TPUOBI.

3uromunietsl. OCHOBHBIE YEPThl OpraHHU3allMy Ha NpuMepe mykopa. Ponp B
MIPUPOJIE U KU3HU YEJIOBEKA.



Ackomuuetrsl wid  cymyarble TrpuObl. OCOOEHHOCTH CTPOCHHMS H
KHU3HEJEATEIbHOCTH, PACIPOCTPAHEHUE U FKOJOrnyeckoe 3HaueHue. CTpoeHue Ha
npumepe neHnumuia. OQHOKIETOYHbIE aCKOMHULIETHI — Apoxcku. Mcmonb3zoBaHue
IpoxoKed mpu Bhieuke xjeba. IlapasuTudeckue MpeacTaBUTENN ACKOMMIIETOB
(BO30yauTENM CHOPBIHBM, Maplld, MYYHHUCTOM pOChl M JpyTrue) U Bpeq,
HAaHOCUMBIN UMU CEIILCKOMY XO3S1CTBY.

basuanomunersl. OOmiasgs XxapakTepUCTUKa, OCOOEHHOCTHM CTPOCHHUS H
pPa3MHOXEHUS Ha MpUMeEpE LUISAMOYHBIX IPUOOB. 3HaueHUue rpuOOB B MPUPOIE U B
KU3HU uenoBeka. CwenoOHble U sgoBUThle rpubbl.  [lapazutuueckue
npeicTaBUTeN  0a3uJIUOMHUIETOB  (TOJIOBHEBBIC, P)KABUMHHBIE, HEKOTOpHIE
TpyTOBbIe). MUKOpHU3a U €€ 3HaUeHUE.

['pubononobubie oprann3mbl. OCOOEHHOCTH CTPOEHUS KJIETOK. OOMHUIIETHI.
[Tapa3zuTrnyeckue npeACTaBUTENM OOMUIIETOB Ha puMepe GUTOPTOPHI.

OO6mast  xapakTepUCTHKa JIMXEHU3UPOBAHHBIX TIpUOOB  (JIMIIAWHUKH).
Ocobennoctu MOp(}OJIOTUY ¥ AaHATOMHUYECKOTO CTPOSHUS JIMIIAWHUKOB, MUTAHUE U
pa3MHOXeHHuEe. MHOrooOpa3ue 1 SKOJOTHYECKUE TPYIIbl JTUIIAMHUKOB. 3HaYECHUE
JIUIIAHHUKOB B  TPUPOAEC M XO3AMCTBEHHOM  JEATEIBHOCTM  YEJIOBEKA.
NuaukatopHass poJib  JMIIAWHWUKOB. JIMIMAWHUKKA — TIHOHEPHl MNPUPOIHBIX
COOOIIIECTB.

Ponp rpuboB B KpyroBopoTe BellecTB B 3kocucteme. Poib rpuboB B
NoYBOOOpa30BaHMM U 00ECIEeUeHUH TIUIOAOPOJAUs TOuYBBl. bojie3HEeTBOpHBIE
(mapazutuueckue) rpudbl. Muko3sl. Mepbl TpopUIaKTUKA MUKO30B.

Jlabopamopnusie u npaxmuueckue padomal.

N3yuenue ocoOeHHOCTEN CTPOCHMS IUIOJOBBIX TEN NUISTOYHBIX TPUOOB HA
MUKPOCKOITMYECKUX MTpenapaTax u MyJishKax.

N3yuenue cTpoeHus miecHEBbIX TPUOOB: MyKOpa U MEHUIIWILIA.

W3yuyeHue BAUSHUS BHEIIHUX (AKTOPOB Ha TMpoOILECcC pPa3MHOKEHUS
TIPOAKIKEM.

N3ydyeHue CTpoe€HHS M KU3HEHHOTO HHKIA (GUTOPTOPHI Ha >KUBOM U
repOapHOM MaTepuae.

N3yuenue cTpoeHus MUIIAHUKOB (Ha repObapHbIX 00pasiax).

KuBoTHbIC

300J10rUs1 — HAYKa 0 dKMBOTHBIX

O6mme W crmenmanbHbIE pa3feibl 30070TuH. KpaTkas uCTOpUsS Pa3BUTHSA
300JI0TUH.

OO6uue u crnenvaibHble METOABl M3YUYEHHUS KUBOTHBIX. CBS3b 300JI0THH C
OIpyTMMHA W HAayKaMHW, MEIHUIMHOM W CEIIbCKMM XO3AMCTBOM. 3HA4Y€HUE
300JI0TMYECKUX 3HAHUN Juisi yenoBeka. IIpodeccun uenoBeka, CBSI3aHHBIE C
300JI0THEN.



Jlemoncmpayusa TOPTPETOB YUEHBIX, U300pKEHUM, MOJEIEH >KUBOTHBIX,
MYJISKH )KMBOTHBIX, BIIAKHBIX MPENApaToOB U APYTOE.

Jlabopamopnsie u npaxmuueckue padomal

CocraBiieHre peKOMEH AU Mo cOOPY 300J0TUUECKUX KOJUICKITUH.

CocraBiieHue onucanuii npodeccuii, CBI3aHHbBIX C 300JIOTHEH.

OO6mas opraHu3anusi >KUBOTHOTO OpraHu3Ma.

Oco0eHHOCTH CTpPOEHMSI KMBOTHON KJIETKH. MHOTOKJIETOYHOCTh. TKaHU
KUBOTHOro opraHusma. CtpoeHue W (GYHKIMU TKaHEH >XUBOTHOTO OpraHu3Ma.
OpraHbl U CHUCTEMBI OpPraHOB >KUBOTHOTO opraHuzma. dopma Tena XKUBOTHOTO,
CUMMETpHS TeJa, pa3MEpPhI TeJa.

Jlabopamopnsie u npaxmuueckue padomal

HccnenoBanue KIETOK MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenapaTax.

CpaBHeHME PACTUTENBHON U )KUBOTHOM KIJIETOK.

N3yuenue TkaHeW )KUBOTHBIX.

CrtpoeHue H )KU3HEAEATEIbHOCTH )KMBOTHOTO OPraHu3Ma

Opranu3MeHHbI YPOBEHb OPraHU3AIMH KU3ZHHU

Ilutanue y KUBOTHBIX. OTanbl NUTAHUS y JKUBOTHBIX. THIBI NMUTAHUS.
OHmouuTto3 M 3K30muTo3. KieTtouHoe M MOJIOCTHOE — MHUILIEBApEHUE.
[IpoucxoxkaeHHe MNHUILEBAPUTEIBHON CHCTEMBI. OBOJIOLUUS IHILEBAPUTEIBLHON
cuctembl. Pa3jieneHue muIIeBapUTENIbHON CUCTEMBI Ha OTHeNbl. OcobeHHOCTH
NUTaHUS PACTUTENBHOSIHBIX KUBOTHBIX. (OCOOCHHOCTHM THUTaHUS XMIIHBIX
KUBOTHBIX.

JlabopamopHhule u npaxmuyeckue padomaoi

N3ydeHne mnuTaHusA MNPOCTEUIIEr0 TMOJ MHUKPOCKOIIOM Ha BpPEMEHHBIX
MUKpOIIpenaparax.

N3yyenne nwTaHus OTHAEIBHBIX IMPEICTABUTENIEN  PA3JIUYHBIX TPYIIII
KUBOTHBIX.

Tpancnopt y *kMBOTHBIX. TpaHCHOpT y cTpekatommx u ryook. Ilomoctu
TeJla y KUBOTHBIX. [Ipoucxoxnenue n CTpoeHHe MEpBUYHOU MOJOCTU. PaszButume
BTOPUYHOU (I[ETOMUYECKOM) TMOJOCTH. DBOJIIOIMS IMOJOCTEH Tejaa y >KUBOTHBIX.
@OyHKIIMMA TEPBUYHOM M BTOPUYHOM NOJOCTH Tena. [IpuumHBI BO3ZHUKHOBEHUS
TPAHCHOPTHOW cuUcTEMBl. DOpMUPOBaHHE KPOBEHOCHOM cHUCTEMBI. DyHKIMU
KPOBEHOCHOW CHCTEMbl. 3aMKHYTBIE M HE3aMKHYThIE KPOBEHOCHBIE CHUCTEMBI.
CBsi3b  THUHA KPOBEHOCHOW CHUCTEMBI CO CTPOCHHMEM MOJIOCTH  TeJja.
KpoBooOpamenue. Cepare. IBOJIOIKS KPOBEHOCHON CHUCTEMBI y MO3BOHOYHBIX
KUBOTHBIX.

JAbixaHue y IKHMBOTHBIX. JVICronp30BaHME KHUCIOPOIAa KUBOTHBIMM.
Hudbdysus. [Jpixanue noBepXHOCThIO Tena. [[pIXaHue y JBYXCIOWHBIX KUBOTHBIX.
dopMHUpOBaHUE IbIXATENbHBIX OpraHoB. JlpixaHnue B BoaHOU cpene. JKaOpsbl.



Jlpixanue B Ha3eMHOM cpene. [Ipixanue npu noMmoiu tpaxeu. JIérkue. DBomtonus
JbIXaTEIbHOW CUCTEMBI Y TTO3BOHOYHBIX )KUBOTHBIX.

Boigeaenune y xuBOTHbBIX. Ocmoc. Ocmornueckoe nasneHue. CtpoeHue
BBIJICIIUTENILHOM CUCTEMBI Y JKUBOTHBIX. OBOJIIOLHUS BBIAEIUTENIBHON CUCTEMBI Y
KUBOTHBIX. BrinenurenpHas cucreMa He(PUANATBHOTO THIIA.
[IporonedpuananbHas BBIJICIIUTENbHAS cucrema. MertanedpuananbHas
BbIIEIUTENbHAA cucTeMa. CBsS3b CTPOECHUS BBIIEIUTEIBHONW CHUCTEMBI C THIIOM
IIOJIOCTH TeJNla. BBIIENUTENbHBIE CUCTEMBI AKTHUBHOIO THIA. MalbIUTHEBbIE
COCY/Ibl. DBOJIIOIMUS MTOYEK Y TO3BOHOYHBIX )KMBOTHBIX.

Onopa u aBWKeHHe Y SKUBOTHbIX. Opranbl JBWXEHUS Yy KIETKHU.
I'mppocratnuecknii  ckener.  Hapyxublii  ckener. BHyTpeHHUN — CKener.
@OpMHUPOBAHUE PHIYAKHBIX KOHEUYHOCTEW, MPABUJIO pblyara. JBOJIIOLHUS OMOPHO-
JIBUTATEJIbHOM CUCTEMBI y MO3BOHOYHBIX KMBOTHBIX. CTpo€HHE MbllIII. J[BUXKEHUE
B Boze. IlnaBanue. BritankuBaromas cuna. IlnaBarenpHble my3sipu. /[BH>KeHUE B
Ha3eMHO-Bo3ayliHou cpene. [lonér. [lonpeMuas cuia. Paznuunsie TUIBI IONIETA.

Perynasinus Ku3HeAesITeJJbHOCTH Y KMBOTHbIX. HepBHas v rymopaibHas
perynsiusi. OcobeHHocTH HepBHOUM perynsauuu. uddys3Has HepBHas cucrema.
lanrnuu. LentpanbHas u nepudepuyeckas HepBHas cucrtema. lledanmzarus.
OBOJIIOIMS HEPBHOW CHUCTEMBl Yy II03BOHOYHBIX JKMBOTHBIX. ['OpMOHaibHas
peryisiiusi. OCOOGHHOCTH TOPMOHANBbHOU perynainuu. [lpumepbl HepBHOU U
TOPMOHAJILHOW PETYJISLIIH.

Pa3Hoo0Opa3ue ;KUBOTHBIX

JAByxcii0iiHbIe M TPEXCJOiiHbIe SKUBOTHble M HX OCOOEHHOCTH.
JIByxcioiinble kuBOoTHble. Tun Crpekaromue, wuin KuUIIEYHONOJOCTHEIE.
OcCoOEHHOCTH  KJICTOYHOM  OpraHM3allui. ONUIAESPMUC U TacTpOJCPMHC.
CrpekarenbHble KIeTKM. JKW3HEHHBIM LMK cTpekaromux. DdopMupoBaHue
Mey3bl. JKU3HEHHBIN UK CIIM(QOUTHBIX U TUAPOUTHBIX Meay3. Kopasmibl.

Jlabopamopnbsie u npakmuueckue padomul.

N3yudeHnne CTpOEHHUs U )KU3HEAEATEIIBHOCTH TUAPHI.

N3yyeHne XuUMHUYECKOrO COCTaBa CKeJIeTa KOJIOHUAIBHBIX KOPAJUIOBBIX
IIOJIUIIOB.

Tpéxcaoiinbie :kuBOTHBIE. DopMupoBaHUE NOJOCTU Tesla. OCOOEHHOCTH U
byHKIIMKM BTOpUYHON TojiocTH Tena. OpraHbl BBIIEICHUS: MPOTOHEDPUANH H
Metaneppuauu. OOIIMI MJIaH CTPOCHUS TPEXCIONHOTO KUBOTHOTO. OCOOEHHOCTH
OpraHu3anuu  TPEXCIOWHBIX  JKUBOTHBIX. bunarepanbHas  (ABYCTOPOHHSS)
cummeTtpus. [lepBuuHopoThie kuBOTHBIE. TpoxodopHbie KUBOTHBIE. JIMHSIOIINE
KUBOTHBIE. BTOPUYHOPOTHIE )KUBOTHBIE.

Tun Ilnockue yepBu. OCOOEHHOCTHM OpraHU3alMKM IUIOCKUX 4YepBEH Ha
IpuMepe MOJIOYHOW IuraHapuu. CTpoeHne NOKPOBOB M KOKHO-MYCKYJIBHOTO



Memka. [lapenxuma. CTpoeHne NUIIEBAPUTENBHOW, BBIACIUTEIBHOU W HEPBHOMN
cucteM. IlpucnocobiieHre TMIOCKUX 4dYepBed K mapasuTusMmy. CocalbIIUKu.
JKn3HEHHBIM LUK MEYEHOYHOIO cocanpliuka. JIeHTouHble depBU. JKU3HEHHBIN
IUKJI IIUPOKOrO JIEHTela M Oblubero (CBUHOTO) LemHs. [[pyrue mpencraBuTeIn
napazuTu4Yeckux Iiockux uepsed. IIpodunaktuka 3a001eBaHUM, BBI3BIBAEMBIX
IJIOCKAMH YEPBIMHU.

Jlabopamopnsie u npaxmuueckue padomal

N3ydeHne KU3HENESITENbHOCTH, BHEIIHETO W BHYTPEHHETO CTPOEHUS
IPECHOBOJHBIX IIJIOCKUX YEPBEU.

N3yueHne CTpoeHMs MNapa3UTUYECKUX IIOCKMX YEpBEM Ha BJIAXHBIX
npenaparax.

Tun Kpyrabsie 4depBu. OcCOOCHHOCTHM OpraHu3alMi KpYTibIX dYepBei.
CrpoeHue KpyribIX 4YepBeld Ha IpUMepe 4esioBeueckoil ackapuibl. [IokpoBbl U
KOKHO-MYCKYJIbHBIA Memok Hemaroa. JIunbpka. CtpoeHue u GyHKIMOHUPOBAHHE
CUCTEM OpPraHoOB HEMATOA. JKU3HEHHBIN LIUKIT YEITOBEYECKON aCKapH/Ibl.

Jlabopamopnsie u npaxmuueckue padomal

N3yuenue ctpoeHus yenoBeueckon (CBUHOM) acKapHbl.

Tun Koabuarbie yepBu. OCOOEHHOCTH OpraHU3aIMi KOJbYaThIX YepBEd Ha
npuMepe 10XAeBoro uyepBa. CTpoeHue MOKPOBOB U KOKHO-MYCKYJIBHOTO MEIIKA.
Opranmzanus nonoctd Tena. CTpoeHUE MHUILEBAPUTENIBHOM, KPOBEHOCHOM,
BBIJICIIUTEIIBHOM W HEPBHOW cucTeM. Pa3MHOXEHHE KOJIbYATBIX YEpPBEU.
Pa3nooOpasue Koap4aThIX YepBEH.

Jlabopamopnusie u npaxmuueckue padomal.

N3ydeHne BHEIHETO U BHYTPEHHETO CTPOCHUS JTOKIEBOIO YEPBS.

N3ydeHne BHEIHETO U BHYTPEHHETO CTPOCHUS MEAULIUHCKON MUSBKH.

N3yuyenue cTpoeHrs MHOTOIIETUHKOBBIX YEPBEH.

Tun Mostrocku. OcoOeHHOCTH OpraHu3alui MOJUTIOCKOB. CTpoeHue Tena
MOJUIFOCKOB. Penyknus LeJIOMMYECKOM IIOJIOCTH: NPUYMHBI WM IOCIEICTBUS.
®opMHUpOBAHME  MAHTUWHOM  TOJOCTH W pakoBHHBL. ~ CTpoeHHe W
(YHKIIMOHUPOBAHUE CHUCTEM OpPraHOB MOJUIIOCKOB. Pa3HooOpa3ue MOJUIIOCKOB.
JIBycTBOpUYATHIE MOJUIFOCKU. BproXoHOTME MOJITIOCKH. 1 0JI0BOHOTME MOJITIOCKH.

Jlabopamopnule u npakmuueckue padomeul.

N3ydeHne BHEIIHErO0 U BHYTPEHHETO CTPOEHHUS IBYCTBOPYATOIO MOJUTIOCKA.

W3yveHre BHEIIHETO U BHYTPEHHETO CTPOSHHs OPIOXOHOTOTr0 MOJUTIOCKA.

N3ydeHne BHEIIHErO0 U BHYTPEHHETO CTPOEHUS ITOJIOBOHOIOT'O MOJUIFOCKA.

N3ydenne CTpOeHHsI paKOBUH MOJUITIOCKOB.

Tun Ynenucronorue. OCoOCHHOCTH OpraHU3AIUM YJICHUCTOHOTHX. Ilman
CTPOCHMSI UJIECHUCTOHOTOrO0 >HBOTHOrO. PemyKius BTOPUYHOW NIOJIOCTH TeEna:
IpuuuHbl W nociencteus. Pasznenenme Ttema Ha  otmensl.  KoHewHOCTH



yieHuctoHorux.  CrpoeHne W (QYHKIMOHUpPOBAaHUE  CHCTEM  OpPraHOB
yieHUCTOHOrux. OpraHbl  4YyBCTB  WIEHHCTOHOTMX. OCHOBHBIE  TPYIIIBI
YJIEHUCTOHOTUX.

Kaace PakooOpasubie. CtpoeHue u Mop¢osoruss pakooOpasHbIX Ha
npuMepe peyHoro paka. Paznoobpasue pakooOpa3HbIX.

Kaace IlaykooOpa3ubie. CtpoeHue u Mopdosorus naykooOpasHbIX Ha
pUMepe nayka-KpecToBuka. PaznooOpasue naykooOpa3HbIX.

Kaace Hacexkomble. CTpoeHue u BHEIIHSSIT MOP(OJOTHs HACEKOMBIX.
KoneuHoctu ¥ poToBble amnmapaThl HaceKOMbIX. JKMU3HEHHBINM LUK HACEKOMBIX.
HacekoMble ¢ HEeMoOMHBIM IpeBpalleHneM. Hacekomblie ¢ MOJHBIM MpeBpaIeHUEM.
Kykonka. OCHOBHBIE OTpsiIbl HACEKOMBIX C HEMOJHBIM IpEBpaIleHUEM:
[Ipssmoxpseinsie, lomyxectkokpouibie, Bun u Ilyxoeabl. OTpsigpl HaCEKOMBIX C
noJHbIM TpeBpaienueM: JKecTkokpeuible, [lepenonuyaTokpsuibie, JIByKpbLibIe,
Yemyekpslable, bioxu.

Jlabopamopnsie u npaxmuueckue padomal

N3yuyeHue BHENTHETO CTPOEHHUS U KOHEYHOCTEW pakooOpa3HbIX.

N3yuyenue BHyTPEHHETO CTPOSHUS PAKOOOPa3HOTO.

N3yudeHne cTpoeHust poTOBOIO anmnapara 1 KOHEYHOCTENH HACEKOMOTO.

N3ydeHne BHyTPEHHETO CTPOEHUS HACEKOMOTO.

N3yyeHue BHENTHETO CTPOEHUS U OMOJIOTMH HACEKOMBIX Pa3HBIX OTPSIOB.

Onpenenenue NpeacTaBUTENEd Pa3IMUHBIX OTPSAJIOB U CEMEMCTB HACEKOMBIX
C UCIIOJIb30BAHUEM ONPEACITUTEIICH.

Tun XopnaoBbie. OCOOCHHOCTH OpraHM3allUd XOPJOBBIX IKUBOTHBIX.
[Ipu3Haky XOPIOBBIX KUBOTHBIX: TJIOTKA C XKaOEpHBIMH IIEISIMU, XOp/ia, HEPBHAS
TpyOKa, SHIAOCTUIIb, TOCTHATAIBHBIN XBOCT. [10J10CTH T€Na XOPAOBBIX )KMBOTHBIX.

[Hoatun I'onoBoxopaoseie. CTpOEHUE U KUZHEAECATEILHOCTD JTaHIETHUKA.

Jlabopamopnsie u npakmuuecxkue padomaol

N3ydeHre BHEMIHETO M  BHYTPEHHETO CTPOEHUS JIAHIIETHUKA Ha
(UKCHUpPOBAaHHBIX MpeNaparax.

Pa3nooOpa3ue 1 3BOTIONMS MO3BOHOYHBIX KUBOTHBIX

OO6muit 0630p CTPOSHUS W PAa3BUTHS MTO3BOHOYHBIX KUBOTHBIX.

®opmupoBanue ckenera. Koctn u xpamu. OTzaensl Tena NO3BOHOYHBIX
KUBOTHBIX. BuHcClEepalbHbIA U TYJOBUIIHBIA OTAEAbl. (OCHOBHBIE T'PYIIbI
MIO3BOHOYHBIX XUBOTHBIX. becdentocTHble M yenrocTHOpoThle. JKabepHble OyTH,
dbopMupOBaHUE YCITFOCTEH.

OCOOEHHOCTM CTPOEHUsI CHUCTEM OpPraHOB IO3BOHOYHOI'O YKUBOTHOTO.
[Tomocte Tena. IumeBaputenbHas cucrema. KpoBeHocHas cucrema. JlprxarenbHas
cucteMa. MeranedpuauanbHas BblAeAUTENbHAsE cucteMa (mouku). HepBHas
TpyOKa. OTaenbl HEPBHOW CUCTEMBI.



Haakiaacc PeIObI

OCOOEHHOCTH CTPOEHHS M OpPraHu3aluu pbI0 HA MPUMEPE PEYHOrO OKYHS.
Yemryst poi6. Cxener pbi6. CTpoeHHE MNHILEBAPUTEIBHOM, KPOBEHOCHOM U
BBIJICIUTENBHON cucTeM. Jlpixanue y pboi0. JKaOpwl pbl0 U kaOepHBIM ammapar.
HepBHas cucrema poi0. Opransl 4yBCTB pbl0. bokoBas nuHus. XpsuieBble phIObI.
OcoOeHHOCTH cTpoeHMs U ku3HenesTeabHocTH. KoctHble pwiObl. Jlyuenépole u
Jonactenépelie phlObI.

Jlabopamopnbsie u npaxmuueckue padomal.

N3yuyeHue BHEITHETO U BHYTPEHHETO CTPOCHUS PHIOHI.

N3yuenue ckenera KOCTHBIX U XPSALIEBBIX PHIO.

N3yuenue pazHooOpaszus puio.

Onpenenenue Bo3pacTa pbl0O 1O Yelye.

BrIxoa M03BOHOYHBIX HA cyl1y. AM(puOun, niiu 3eMHOBOIHbIE

[Ipennockuiku BRIXO/A MO3BOHOYHBIX Ha cylry. @OpMUPOBAHHE PBHIYAKHOM
KoHeuyHOCTH. OCOOCHHOCTH CTpPOCHHS M oOpraHu3anuu ampuOuit Ha mnpumepe
TpaBsiHOM JiArymku. Ckener ampuoOuii, oTaeNbl Mo3BoHOYHMKA. [TunieBapuTenbHas
cuctema y am¢pubuii. CTpoeHre KPOBEHOCHOW CHCTEMBbl U pa3lieJIeHUE KPOBHU Yy
ampuobuit (aprepuanbHbii KoHyc). [lpixanwe y amduOuii, poyib YETOCTHOTO
anmapata. KoxxHoe pgpixanwe. POpMHUPOBAHME TYJIOBUIIHBIX IIOYEK M UX
ocobennoctu. HepBHasi cucrema. Opranbl 4yBcTB. JKU3HEHHBIM UK aMPUOUii.
l'onoBactuk. Heotrenuss y amdubuii u perymsmus metamopdosa. OCHOBHBIE
rpymmbsl aMpuoui.

JlabopamopHhule u npakmuyeckue padomaoi

N3ydeHne BHENTHETO U BHYTPEHHETO CTPOEHUS JIATYIIKA U TPUTOHA.

N3yuenue ckenera JATYIIKHA.

N3yueHne MTHAMBUYaTbHOTO Pa3BUTHUS 3€MHOBOJHOTO.

AmMHHNOTHI. Peniruiiun, niau Ilpecmbikarommecs

[IpucnocoOnennsi MO3BOHOYHBIX JKMBOTHBIX K Ppa3BUTHIO Ha CYIIE.
3apoapiteBbie 000109kH U UX QyHKIHH. OCOOCHHOCTH CTPOCHUS M OpTraHU3aINH
PEeNTUIINI Ha pUMepe MPBITKOM sepuibl. OCOOEHHOCTH CKeleTa U KOHEYHOCTEeH
pentwimi. ['pyanas knertka. [[Brmkenne y pentunuid. [lnmesapurensHas cucteMa.
Kposenocnast cucrema. Kpyru kpoBooOpaiieHus u pasjeleHue KpOBH B
xenyaouke cepaua. Jpixanuwe pentunnii. POpMHUpPOBAHUE TA30BBIX MOYEK M HX
ocobenHoctu. HepBHasi cuctema. Opranbl 4yBCTB. Pa3MHO>KeHHE W pa3BUTHE
pentunuil. OCHOBHbBIE TPYMIbI PENTUIUH.

Jlabopamopnule u npakmuueckue paodomol

N3yuyeHue BHENTHETO U BHYTPEHHETO CTPOEHUS SLIEPHLIBL.

N3yueHue ckenera siepuLbl.

N3yuenue pazHooOpa3usi MPECMBIKAIOLIUXCSI.



ITHns!

OCOOEHHOCTH CTPOEHUSI W OpraHU3alliy NTUL HAa IPUMEpPE CU30Tr0 TroiyOs.
[Ipucnocobnenuss nrui k non€ry. llepps. Pa3zButue mepa, CTpykTypa MEphEB.
Tuner  neppeB. OcobeHHOCTM B  CcTpoeHuM ckenerta. lleBka, mpspkka.
®opmupoBanue kuis. OCOOEHHOCTH CTPOCHUS MHUIIEBAPUTENBHOW CHUCTEMBI.
Crpoenune kpoBeHOCHOW cucTteMmbl. Pa3nenenue kpoBu B cepaue. Kpyru
KpoBooOpameHuss y ntuil. OCOOEHHOCTH AbIXaTeIbHON CHUCTEMbl. Bo3nyiiHbie
MEWKA M mnapadpoHxu. MexaHu3m ABOMHOro jbixanus. CTpoeHue HEpPBHOM
cucteMbl. Pa3Butme Mo3zkeuka. OpueHramus nrul.  OpraHbl — 4yBCTB.
BeinenurensHas cucrema. PasButne nrun. Crpoenue siina. DopMupoBaHHE
sitiieBbix o0onouek. [lopenenue nruil. TokoBanue. @opMupoBaHue THE3.

Jlabopamopnsie u npaxmuueckue padomal

N3ydeHre BHEIIHETO0 U BHYTPEHHETO CTPOEHHUSI ITHL.

N3yueHue ckenera NTULIbL.

N3ydeHne BHEIIHErO0 CTPOEHUS U IEPHEBOTO MMOKPOBA MTHLI.

N3ydenue cTtpoeHus siina nTuLl.

Ornpenenenue NTULl ¢ UCIOJIb30BaHUEM OIPEIETUTENEH.

Muiexkonuramomue

OcoOEHHOCTH CTPOEHHS M OpPTraHU3alMy MIIEKOIUTAIONIUX Ha MpUMEpPe
nomMoBoil Mbimu. PopmupoBanue mepctu. CrtpoeHue Bosoca. Tumsl BoJoC.
CanpHble ¥ TIOTOBBIE kene3bl. CkeneT muekonutarmmux. OcoOEHHOCTH CTPOCHUS
ckeneTa KoHeyHocTei. 3yOHas cucrema. CBsi3b 3yOHOH CHCTEMBI C THUIIOM
nuTaHus. Pa3zHooOpasue 3yOHbIX cucteM. [lumieBaputenbHas  cucrteMa
miekonuTaromux. (OCOOEHHOCTH CTPOCHHUS MUIICBAPUTEIBHON CHUCTEMBI Y
PaCTUTENBHOSAIHBIX MieKonutaromux. CTpoeHne KpoBEHOCHOH cuctembl. Kpyru
KpoBooOpamienus. JlpixatenbHass cucrema. CTpoeHHE IETKUX, albBEOJSIPHOE
neixanue. Jlmadparma. TynoBUIHBIE TOYKA HU HEPPOHBI MIICKOIMHUTAIOIINX.
OcoGenHocTu HEpBHOM cucTeMbl MiekonuTatomux. Opransl 4yBcTB. Pa3Butne
miekonurtatonmx. ®dopmupoBanue 1raneHTl. OCOOEHHOCTH IUIALEHTAPHOTO
nutanusa. Cucrema mutekonuramomux. [lepso3sepu. CyMuaTeie MIEKOIMUTAIOLIHUE.
[TnanenTtapueie muekonuTarone. CoBpeMeHHasi CUCTEMA MIIEKOIUTAOIIMX.

Jlabopamopnule u npakmuueckue padomol

WN3yuyenne  cTpoeHuss uepenma M 3yOHOM  CHUCTEMBI  pa3IUYHBIX
MJICKOIIMTAIOIIUX.

N3yuenue pazHooOpasust MIECKONUTAIOLIUX.

N3ydeHne cTpoeHns CKeneTa MIECKOUTAIOIIHNX.

IBOJIIOLHA U IKOJIOTUSA KUBOTHBIX
OBotonus 0€Cr03BOHOYHBIX )KMBOTHBIX. DBOJIIOLUS XOPIOBbIX )KUBOTHBIX.



Cpena oOuTaHuss W DKOJIOTMYECKas HHIIA. OKOJOTMYECKHE (DAKTOpHI.
AOuoTuyeckne, OHOTHYECKHME U  aHTpONOreHHble  (aktopbl. OCHOBHBIE
HKOJIOTMYECKUE 3aKOHBI. 3aKOH ONTHMyMa. 3aKOH JIMMHUTUPYIOIIEro (hakTopa.
3aKOH 3KOJIOTMYECKON MHAMBUIYAIbHOCTH BUIOB. [Iprcnocobnenus opraHu3MoB.

Bonnas cpena obutanusa. XapakTepucTuka BOJIHOW cpenbl. [ImoTHOCTh U
temrieparypa Boabl. ConéHocTh BOAOEMOB. PacTBopuMOCTh KHCIOpOAa U
YIJIEKUCIOoro raza B Boje. Mopckue opraHu3mbl. [IMaHKTOH, HEKTOH, OEHTOC.
Oco0EHHOCTH CTPOCHHMSI TNIAHKTOHHBIX OpraHu3MoB. [Ipucnoco0ieHus K )KU3HU B
Tojie BOJbl. OCOOEHHOCTHM CTPOEHHS U OHOJOTMU OEHTOCHBIX OPTraHU3MOB.
[IpecHoBogubie opranusmbl. I[Ipobiembr ocmoperynsiuuu. [lpucnocobnenus
OpraHU3MOB K KU3HH B MOPCKOH M MPECHOU BOjie. BTOPUYHOBOIHBIC OpPTraHU3MBI.
dopmMHpoBaHUE TIIABHUKOB U TJIaBaTEJIbHBIX MEPEIIOHOK.

HazemHo-Boznymnass cpega  obutanus.  XapakTepUCTHKAa  Ha3eMHO-
BO3JIYIITHOM cpesibl oOuTanus. [I1OTHOCTh U BIAXXHOCTH Cpefibl. BBIX0 KUBOTHBIX
Ha cymry. [Ipumeps! ajgantamnuii K HA3eMHBIM yCJIOBHSAM oOuTanus. @opMupoBanue
NErKUX, MAIBITUTUEBBIX COCYJIOB M KYTHKYJBl Y YJIEHUCTOHOTHX. DopMHUpOBaHUE
KoHeYHOcTed. (OCOOEHHOCTH [IbIXaHHMsI M BOAHOro OanaHca y Ha3eMHBIX
OpraHrW3MOB. AJanTaluy K MOJETY Yy NTHILl, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuio
Aunnena. [IpaBunio beprmana.

[TouBenHas cpena oOuTaHusl. XapakTepUCTUKa MOYBEHHON Cpejibl OOUTAaHMUS.
OcoOeHHOCTH CTPOCHMSI W aJlanTallid TIOYBEHHBIX OPraHU3MOB. AjanTanuu
KOJbYaThIX YEPBEH, HACEKOMBIX M MO3BOHOYHBIX >KMBOTHBIX K IOYBEHHOW Cpeie
oOUTaHUA.

Opranu3menHasi cpefa oOuMTaHUS. XapaKTEpPUCTHKA OPTraHU3MEHHOW Cpebl
obutanus. [IpucnocoOneHuss OpraHM3MOB K MapasuTU3My. B3aumMooTHOIIEHUS
napa3ut—xo3auH. [lapa3uTel M Mapa3zuTOWAbl. OKTOMApPa3UThl U SHIAONAPA3UTHI.
[lapazuTuueckne IUIOCKHE, Kpyrjble, KoibuaTble 4epBH. [lapasuTuueckue
yieHucToHorue. @opMUpoOBaHUE MPUCOCOK U KProubeB. DOPMHUPOBAHUE TIOTHBIX
MOKPOBOB. PeyKIusi CEHCOPHBIX OPraHOB U APYTUX CUCTEM OPTaHOB.

Jlemoncmpayuu KVBBIX >KUBOTHBIX, Yy4Yell, KOJUJIEKIMH, pPa3gaTOYHOro
Marepuajia, MyJsDKEed W Mojeliel, TaOull, clIaiaoB, BHICO(DMIBMOB U CAMTOB
WNuTepHeTa, MOKa3bIBAIOIIMX MPUCTIOCOOIEHHOCTh KUBOTHBIX K YCJIOBHUSIM CPEIIbI
oOWTaHUs, [IETIH U CETU MUTAHUS B IKOCUCTEMAX, PACIPOCTPAHEHUE KUBOTHBIX B
MPUPOIAHBIX 30HaX 3eMJIH, reorpaduuecknx KapT (>KUBOTHBIA MUDP 3eMITH).

Jlabopamopnule u npakmuueckue padomol

N3yuenne npupogHOTro cooOIecTBa: COCTaBA U CTPYKTYPHI.

DKCKYpCHS UM BUICOIKCKYPCHSL.

Ce30HHBIE SIBJICHUSI B KU3HU KMBOTHBIX.

KuBOTHBIE U YeJI0BEK



Bo3neiicTBue 4enoBeka Ha KUBOTHBIX B MPUPOJAE: MPSIMOE M KOCBEHHOE.
[IpombIciiOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeneHue npoMbicia dKUBOTHBIX
Ha OCHOBE HAayyHOro mnojaxoga. OJoMalllHMBaHHWE >KMBOTHBIX. J(MKHe mpenku
nomamrHux  KuBOTHBIX.  Ceneknusa. Ilopoasl.  VckyccTBeHHBIM — OTOOP.
Kontpactabie popMbl KUBOTHBIX MO OJHOMY U TOMY >K€ MPU3HAKY B Mpenesiax
onHoro Buaa. KioHupoBaHHWE JKUBOTHBIX. KieToyHble, XpOMOCOMHBIE U
FEHETUYECKHE TEXHOJOTHMM B CO3JaHWM HOBBIX MOPOJ CEIBCKOXO3SMCTBEHHBIX
KUBOTHBIX.

3HayeHWe JOMAIIHUX JKUBOTHBIX B KWU3HU 4elioBeka. JKUBOTHBIE
CENbCKOXO03MCTBEHHBIX YroJIuil. [ITuiieBoiCcTBO. ’KUBOTHOBOJICTBO.
Pacnpoctpanénnbie uH(EKIMOHHBIE 3a00JieBaHUS y JIOMAIIHUX JKUBOTHBIX.
Omuzootuu. [lpuHnunel npodUIAKTUKHM U JICUCHHUS  PAaCIPOCTPaHEHHBIX
WH(QEKIUOHHBIX 3a00J€BaHUN JOMAITHUX JKUBOTHBIX. JKUBOTHBIC-BPEIUTENH,
METObI OOPHOBI C JKUBOTHBIMHU-BPEIUTEIISIMH.

l'opon kak cpenma oOutanusi, co3laHHas 4eJoBeKOM. CHHAHTPOIHBIC BUJIBI
KMBOTHBIX. AJanTanus >KMBOTHBIX B YCJIOBUAX Topoja. BoccraHoieHue
YUCJICHHOCTH PEJKUX BHUJOB JKHMBOTHBIX: 0CO00 OXpaHsSeMble MPUPOJHBIC
tepputopun (OOIIT). buochepnasie pesepBaThl. KpacHas KHHMra >KUBOTHBIX
Poccun. Mepbl coxpaHeHHsI 1 BOCCTaHOBIIEHHS! YKUBOTHOTO MHpA.

Jlemoncmpayuu dyden, KOJIEKIUH, TaONHIl, ClaiioB, BUACOPMIBMOB U
caiiToB MHTepHeTa, MOKa3bIBAIOUIMX OXPAHSIEMBIX U IMPOMBICIOBBIX WBOTHBIX,
CrocoObl  PBHIOOJIOBCTBA, OXOTHI, AKKJIMMATH3alMd M pa3BEACHUS JIOMAITHUX
KUBOTHBIX, )KUBOTHBIX CEJIbCKOXO3IMCTBEHHBIX YIOJIUN, CIOCOOBI OXPaHbl PEIKUX
KUBOTHBIX, IPUBJICUEHUS U OXPAHbI ’KUBOTHBIX TOPOJA.

JlabopamopHhule u npaxmuyeckue padomaoi

N3yueHne HaCeKOMBIX-BPEUTENEN CEbCKOXO3AMCTBEHHBIX KYJIbTYP.

HaGnrogenus 3a ntuiiaMu B TOpOJICKOM cpee.

9 KJIACC

BBenenue

Cucrtema OMOJIOTMYECKMX HAyK, U3Y4YalOlIUX YEJIOBEKa: I[UTOJIOTHS,
TUCTOJIOTHS, AMOpPHOJIOTHS, TEeHETHKa, AaHTPOIMOJIOTHs, aHAaTOMHSA 4YEeJOBEKa,
(bH3HOIIOTHS YeIIOBEKA U IPYTHe MEIUITMHCKUE HAYKH.

[Ipodeccun, cBsA3aHHBIE ¢ HayKaMH O 4eloBeKke. [lepcrnekTWBBI pa3BUTHS
3HAHUM 00 OpraHU3MeE YEJIOBEKE M €ro CBA3AX C OKPY’KAIOIIEeH Cpeaoil.

JlemoHCcTparus Tabnui, ciaigoB, BuaeoPpuiabMoB H caiiToB HHTEepHeTa,
MOKa3bIBAIOIINX Pa3HbIC OMOJOTHYECKHUE AUCHMIUIMHBI, CBSI3aHHBIE C M3YYCHHEM
yejgoBeka, mpodeccuid, CBSI3aHHBIX C HW3YYEHHEM OpraHu3Ma 4YeJioBeKa U
MEIULIUHOM.



OO0uuii 0030p KIETOK M TKAHEH OPraHMu3Ma 4eJI0BeKa

OOMeH BelecTB Kak OCHOBA >KM3HHU 4YeJoBeKa. benku, Aumuabl, yrieBoJibl,
HYKJICMHOBBIC KUCJIOTBI, HU3KOMOJIEKYJISIDHBIE COCMHEHUS, BKJIIOYAsi BUTAMUHBI.
XHUMHUYECKOE CTPOCHHE, OCOOECHHOCTH M (PYHKIHUHM OEIKOB, JUIHUJOB, YTIEBOJOB,
HYKJIEMHOBBIX  KHCJIOT W  HU3KOMOJIEKYJSIpHBIX  coeauHeHuii. ATO -
YHUBEpPCAJIbHAs SHEpreThyeckas BayitoTa kiaeTku. OOliee NoHATHE O KaTaboIu3Me
(Ha TpuMepe KIETOYHOTO [bIXaHMs, HayuHAas C MOATOTOBUTEIBHOTO 3Tara) H
aHabonu3Me (Ha MpUMEpPE PA3NMYHBIX OMOCHHTE30B, MPOUCXOISALIUX B KIETKE).
CpaBHEHUE KIJIETOYHOrO JbIXxaHUs W OpoxkeHusa. Perymsmus GenkoBoro,
yTIEBOAHOIO, JTUNUIHOTr0 oOMeHa. [Ipsimbie 1 oOpaTHbIe CBSi3U B peryisuuu. Ponib
(epMeHTOB W TOPMOHOB B Ipolieccax oOMeHa BemiecTB. Hapymenus
OMOXMMHUYECKUX TMPOIECCOB B KIETKE: aBUTAMHHO3bI, JAedeKTbl B padoTe
onpenenéHHbIX (EPMEHTOB U JIPYTOE.

[utonorus.  Muoroobpasue  wietok u  ux  auddepeHuuanms.
OMOpHOHATBHBIE CTBOJIOBBIC KJIETKH, HWHIYIIUPOBAHHBIE IUTIOPUIIOTCHTHBIC
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIIETKH B3POCIIOIO YEJIOBEKA.

Kiierounbie KOHTaKkThl. MOJIEKYJIIPHBIE OCHOBBI OTBETA KJIETOK HA CHUTHAJIBI.
[lonsitue kieroyHor rudenu. JIMMUT KIETOYHBIX JeIeHH, o0lee npeacTaBieHue
O CTapeHHH Ha KIETOYHOM M MOJIEKYJSIpHO-OHONornyeckoM ypoBHe. OOiiee
MOHSITHE O PAKOBOM TpaHC(hOpPMAIIHU KIIETOK.

Jlabopamopnule u npaxmuyeckue padomaot

[IpocMOTp  DNIEKTPOHHO-MHUKpPOCKOMUYECKUX  (oTorpaduii  mnpenapaToB
CTPOCHHSI KJIETKH U MEKKIIETOYHBIX KOHTAKTOB.

Tumnel TkaHed OpraHu3Ma 4YeJIOBEKa: SMUTEIUalbHasi, HEPBHAS, MBbIIICYHAs,
COCIMHUTEIbHAS TKAaHU. XapaKTepUCTUKA U Kiaccudukanuu mutennes. HepBuas
TKaHb: HEHpOHBI M Heupornusa. CtpoeHue u (usnosnorus HerpoHa. IloTeHrman
MOKOS ¥ TIOTeHIHAN JaeicTBud. [IpoBeenue HepBHOTO UMITysbca. Kinaccudukarms
¥ MEXaHU3MBI PabOThl cuHATCOB. Helipomennatopsl u uX perenTopsl. MbledHas
TKaHb: CKeJeTHas, cepiaeyHas U riagkas. CTpoeHHEe COKpPATUTEIBHOIO ammnapara
MONEPEYHO-TIOJI0CAThIX MBI, MOJEKyIsIpHbIE MEXaHU3Mbl COKpAIICHUS U
paccnabnenusi. OTauuus TIaAKOM MYCKyJaTypbl OT THOMNEPEYHO-TI0JI0CATOM.
®uznonoruss BO30YAUMOCTH U COKPATUMOCTH TJIAJKOM MBIIIEYHOH TKaHHU.
CoenuHuTenbHas TKaHb: CBOWCTBA, PA3JIMYHbIE THUIbI KIETOK, XapaKTEPUCTUKA
MEXKJIETOYHOTO  BemiecTBa.  Kiaccudukamusi  COCIUHUTENBHBIX  TKAHEH:
COOCTBEHHO COEIMHUTENIbHbIC TKAHU, TKAHU BHYTPEHHEHN Cpe/lbl, XpsIIeBasi TKaHb,
KOCTHAas U Ipyrue.

Jlabopamopnule u npakmuueckue paodomol

MUKpPOCKONMPOBAHUE MPEMAPATOB OCHOBHBIX THUIIOB TKAHEM.

HepBHas cucrema



Knaccudpukanus HepBHOUM cuctembl. llenTpanbHas u nepudepuueckas
HepBHast cucteMa. CTpoeHHe HepBa, O000JI0YKH, KiIacCcU(pUKAIMI HEPBOB.
CTpoeHune CIHUHHOTO WU TOJIOBHOrO Mo3ra. DyHKIMK OTAEIOB CIMHHOIO MO3ra.
[IpoBoasdmme TyTH  COMHHOTO  MO3ra. AHATOMHUS  TOJIOBHOTO  MO3ra:
IIPOAOJITOBATHIM MO3T, CTBOJI MO3ra, CPEIHUM, IPOMEKYTOUYHBIN, IEPEIHUN MO3T.
CtpoeHne MO3KeUKa U KOpbl OOJBIINUX NOJTYIIApUH.

OyHKIMU OTHEIOB TOJOBHOTO MO3ra M HX 4Yacrted. YepernHOMO3roBblE U
CIIMHHOMO3rOBble HEpBBl. (CoMaThyecKass W BEreTaTMBHAs HEpPBHAas CHUCTEMA.
LlenTpbl COMAaTUYECKON U BET€TATUBHOW CUCTEM B LIEHTPAJIbHON HEPBHOU CUCTEME.
Pednexropnas nyra. Pednexkropnoe kombio. Heliponnas cers. Knaccudukanum
pedIeKCOB: MOHO- M MOJUCUHANTHYECKUE, 0€3yCIIOBHBIC U YCJIOBHBIE U JIPyTHE.
Ponbe uccnenoanuii N.I1. I1aBnoBa. @yHkuuoHanbHbie cucteMbl [1.LK. AHOxuHa.
Ucnonw3oBanne mnpuHOMNa padOThl HEUPOHHBIX CETEH B HCKYCCTBEHHOM
UHTEJIJICKTE.

Hapymenust paboTel HepBHOU cucTeMbl. Helipoaerenepaiuu u COBpeMeHHbIS
MeTo bl X JeueHus. Mucynet. JIlekapcTBa, Npoxoasuye 1 He TPOXOIAIINE Yepe3
remarodHIedanmnueckuit 6appep. MeToabl Uccae0BaHUS MO3TOBOWM aKTUBHOCTH U
CTPOEHUSI CTPYKTYp HEPBHOW CHCTEMBI: 3JIEKTpOdHIledanorpadus, perucTpams
AKTUBHOCTH DAa3JUYHBIX OTJEJIOB MO3ra, MarHMUTHO-PE30HAHCHAas ToMorpadus,
KOMIIbIOTepHas Tomorpadusa. Uatepdeiic Mo3r—KoMIbroTep.

Jlabopamopnule u npaxmuyeckue padomaot

N3ydeHne rucToornyecKux mpernapaToB OPraHoB HEPBHOM CUCTEMBI.

N3ydeHue cTpoeHUs TOJIOBHOI'O MO3ra HaA MaKeTax.

CeHcopHBIE cHCTeMBI

CrpoeHue CeHCOPHBIX CUCTEM: PELENTOPhI, MPOBOASIIAS YaCTh, OTAEN KOPBI,
OCyIIeCTBIISIONUNM 00padoTky wuHbopmanuu. Kiaccudukanus penentopos:
3KCTEPOPELENTOPBI, HHTEPOPEUEHTOPBI, NPONPUOPELENTOPI, MEXAHUYECKHUE,
TEMIIEpaTypHbIe, XUMUYECKUE, OOJIEeBbIe U Apyrue perentopsl. CoMaToceHCOpHAs
cucTeMa.

Ctpoenne r1ma3a. 3pUTENbHBIE pPEHEnTOphl (MAJTOYKA U KOJOOYKH).
du3nuecKrue U XUMUYECKHE OCHOBBI BOCIPUATHS cBeTa. YEpHO-0en0e U 1BETOBOE
3penne. Ctpoenue cetdyaTku. [IpoBeneHue u oOpabOTKa 3pUTENBHOTO CUTHAA.
Axkomonanusa. buHOkynspHoe 3peHue. HapyumieHuss 3peHHss U WX TPUYUHBL
3aboneBanuss rnaza (KOHBIOHKTUBUT W JApPYrue) HM UX NOpo]UIaKTHKa.
CoBpeMeHHBIE METOJIbl JICUCHHUS HApYLICHWH 3peHus: Jia3epHash KOppeKLHus,
3aMEHa XpyCTAJIMKA, KJIETOYHAsl Tepanus, NpOTE3NPOBAHUE I1a3a U APYTHE.

CtpoeHune Hapy»KHOro, CpeJHEro MW BHYTpeHHero yxa. Koptues oprash.
MexaHu3Mm BocnpusTHsi U 00pabOTKM 3BYKOBBIX BOJIH. CBsi3b IIEHTpa Ciiyxa U
neHTtpa peud. Hapyuienus: ciiyxa U uX NpUYUHBL. 3a00JieBaHUSI OPraHOB Cilyxa



(otut u gpyrue 3abosneBaHusi) U uX npoduinakTuka. COBpPEMEHHBIE METO[IbI
JI€YeHMs] HaApyLIEHUH ciyXa: CIyXOBOW ammapar, MpPOTE3UPOBAHHE U JpYTHE.
Anaromus u ¢pusnoaorus BectuOysgpHoro anmnapaTta. OTOJIUTOBBIN anmapar.

Opransl BKyca, OOOHSIHUSI, MBIIIEYHOTO M KOXXHOTO UYyBCTBA: aHATOMUS U
dbu3noIorus, uX HaApyUIECHUS.

Jlemoncmpayus pa30b0pHBIX MOJIeNe I1a3a U yxa.

Jlabopamopnsie u npaxmuueckue padomal

N3yuenue ctpoeHust opraHa 3peHust (Ha MyJisKe U BJIaXKHOM Ipenapare).

N3yuenue ctpoeHust opraHa ciyxa (Ha MyJsiKe).

N3yuyenue rucTonornyeckux npernapaToB OpraHoB YyBCTB.
JHAOKPHUHHAS CHCTEMA

OnpeneneHne M OCHOBHBIE XapaKTepUCTUKH TopMOHOB. Kiaccudukanus
TOPMOHOB 0 XMMHUYECKOMY cTpoeHuto. Kiaccudukanus perentopoB ropMOHOB.
MonekynsipHble MEXaHU3MBI ICHCTBUS TOPMOHOB Ha KJIETKU-MUIIIEHHU.

OHJIOKpUHHasT (QyHKIUS TUnoTanamyca. JKene3sl BHYTpPEHHEH CEKpeIuu
(runodus, oHnudu3, UIMTOBHIHAS  Keje3a, IMapalIUTOBHIHBIE  >KEJE3bl,
HAJMTOYCUYHUKH ), BBIJICTIIEMbIC MU TOPMOHBI M UX (PyHKIMHU. JKene3bl cMelraHHoMu
cekpenuu (MOKENyIoYHasl JKele3a, TOJIOBbIE IKEJE3bl), BBIIEISEMbIE HMH
ropMOHbl M UX GyHKIMH. [UnoTanamo-runopu3apHble KOHTYpPHI PETYJISIUN
NEeATEIbHOCTU HEKOTOPBIX JKENE3 BHYTpEeHHEN cekpenuu. Hapyuienus, cBI3aHHbIE
c rTumno- W runepyHKUUSIMH TOPMOHOB. Buael caxapHoro auabera W UX
ocnoxkHeHus. Kierounas Ttepanus B JICYEHUM OHAOKPUHHBIX 3a00JI€BaHUH.
Muxkcenema.

[Ipourie opraHbl W TKAaHW, BBIACHSAIOIMINE TOPMOHBL: IOYKH, CEPAIIE,
KEITYI0YHO-KUIIEYHBIN TPAKT, KUPOBask TKaHb U JPYTHE.

JlabopamopHhuie u npaxmuyeckue padomaot

N3ydeHne rucToIornueckux npenapaTtoB SHAOKPUHHBIX OPraHOB.
IloBenenne

Pednexropnas teopust moBeaeHus. HacneacTBeHHbIE W HEHACIEIACTBEHHBIC
dopmbr moBenenus. [Ipocteitmme ycnmoBHble pediexchl. MHCTpyMeHTanbHOE U
npyrue dopmbl odydenus. Llens. Motus. Peduexc. [lorpedbrocts. Peduexkc nenn
no IlaBnoBy. /[Iunamuueckuii crepeorun. MmnpuHTuHr. OUKCHPOBAHHBIE
KOMILIEKCHI ABM)KeHHU. CurHanbHble cucteMbl. Peus. Meinienue. Ilamsate u eé
BUJbl. KOTrHUTHBHBIE (QYHKIUM HEPBHOW CHUCTEMbl. PoJjib pa3HBIX OTHAENIOB
TOJIOBHOI'O MO3Ta B PEryjsiiMy JBUKEHHM, cHa M OOJPCTBOBAHHUS, U JIPYyTHX
CJIO>KHBIX MpoLeccoB. MexaHn3Mbl BO3HHMKHOBEHHs 3mouunii. HeliporymopanbHas
peryJiius MmojJoBOoro moBeaeHusi. Hapyiienus moBeneHusi, UX CBA3b C paboOTOMH
HEPBHOU U SHJOKPUHHOU CUCTEM, COBPEMEHHBIE METO/IbI JICUCHUS.
OnopHo-aBUraTe/IbHbINA annapart



Koctu. AHatomMusi KOCTH: HAJAKOCTHHMIA, BHYTPEHHEE BELIECTBO KOCTH.
Ocreon. Knaccuduxanus kocteit. Poct kocteit. CoelMHEHUST KOCTEH: TOABUKHEIE,
ITOJIYTIOBUKHBIE, HEMOABWKHBIE. CTPOCHHE CyCTaBa U CYCTaBHOW CYMKH.

OceBoll ckeneT: uepen, MO3BOHOYHUK, pEOpa, rpyauHa. Koctu nuneBoro u
MO3roBOro otTnaenoB 4yepena. OTaenbl MO3BOHOYHHMKA, OCOOEHHOCTH CTPOEHHUS
ITI03BOHKOB B PA3HBIX OTJIENIaX, MEKIIO3BOHOUHBIE coequHeHns. CTpoeHue rpy1Hou
KJIETKHU.

CkeneTbl OSICOB KOHEYHOCTEH U CBOOOJHBIX KOHEUHOCTEH: aHATOMUYECKHUE
0COOEHHOCTH BXOJSIIIMX B UX COCTAB KOCTEH.

Hapymenuss CcTpoeHHsI CKENeTHOM cucrteMbl. Bo3pacTHble HW3MEHEHUS,
octeonopo3. TpaBmbl. 3a00sIeBaHNsI OMOPHO-ABUTATEIBLHOTO aIapaTa, CBsI3aHHbIE
¢ npamoxoxjaeHueM. COBpEeMEHHbIE WHBA3MBHBIE W HEMHBA3WBHBIE METOJIbI
JIEYEHUS: POTE3UPOBAHUE CYCTABOB M MEXKIMO3BOHOYHBIX AUCKOB, MCIIPABJICHUE
KPUBU3HBI TO3BOHOYHUKA U JIPyTHE.

Jlemoncmpayus CcxKeneta 4YeNOBEKA, YEpena, KOHEYHOCTEHW, MO3BOHKOB,
pacHuiioB KOCTEM.

Jlabopamopnsie u npaxmuueckue padomal

N3yueHne CTpoeHHUs CKeleTa YeIOBEKAa Ha MaKeTaXx.

Mpimnpsl. PaGota MBI Mo mepeMelieHrI0 KOCTHBIX pbhluaroB. MBIIIIIEI,
NPUKPEIUIAIOMINECS IBYMsI KOHUAMH WJIA OJHUM KOHIIOM K KOCTAM. MuMuuyeckue
MBIIIIBI KaK PUMEP MBIIIL, HE MPUKPETUIIONIUXCS K KOCTSIM.

Mpimna kak oprad JokoMoruu. O60504ku MbIIbl. CyXOKUITUS U CBSI3KH.
JIBuraTtenpHble €OUHULBI.  MBIIIIBI-CUHEPTUCTEL W aHTaroHuctel. HepBHas
peryisiuss paboTel MbIII. Poiib CIMHHOTO MO3ra, MO3KE€YKa U KOPBI OOJBIINUX
MOy IIapHiA.

OcHoBHBIE MBIIIIBI TeNa 4enoBeka. Haunbonee pacnpocTpaHEHHBIE TpaBMbI
MBIIIEYHON CHCTEMBI U METOJIbI X MPO(PMIAKTHKUA. ATPO(HS MBI, TPUIUHBI U
JIeYECHHE.

Jlabopamopnsie u npakmuueckue padomaol

Oxka3zaHue nepBOil HOMOILHU MPU MOBPEKICHUH CKEJIETa U MBIIILI.

KpoBeHocHasi u iumMdaTHuyeckasi CHUCTEMbI

OcobenHoctu cTpoeHHS ©  (QYHKIMOHUPOBAHHS CEPIACYHOW  MBIIIIIHI.
AHaTomusa cepaua: JHAOKAPJ, MHUOKApJI, DJIHUKApI, NEPUKAPH, KEIIYI0YKH,
npeacepaus, KiamaHbl cepiana. MexaHudyeckas pa0oTa cepila Kak Hacoca.
Cepleunblii nuki. ApTepualibHOE AaBieHUe, myibc. ABTomatusi. lIpoBopsinas
cuctemMa cepaua. OJIeKkTpuueckas pabora cepaua. OJIEKTpOoKapAHOrpaMma.
Hepsnas u rymopanbHas perynsiiusi padotsl cepaua. Hapymenus pabotel cepaua.
I'unepronnyeckass OOJE€3Hb, CEpAEYHAs  HEJOCTAaTOYHOCTh,  aTEPOCKIIEPO3
KOPOHapHBIX COCyloB, HUH(papkT wMuokapaa u Tak jganee. lllyHTtupoBanue,



AHTUOIUIACTHKA, KJIETOYHAs Tepamnusi U JAPYrue COBPEMEHHBIE METOIbI JICUCHUS
cepAeuHbIX OoJsie3Hel. TpaHCcIIaHTalus cepa.

Jlabopamopnusie u npakmuueckue padomul

[IpocMOTp rUCTOIOrMYECKUX MPENapaToB CEPACYHON MBIIIILIBI.

DnekTpokapauorpadus.

N3mepenue apTepuanbHOro JaBieHUS U MyJIbCa.

KpoBenocHas cuctema u tuMmdaTuieckasi CUCTeEMa.

Kpyru kpoBooOpaieHusi: OONbIION U  Mallblii, OCHOBHBIE COCY[BbI.
Knaccudukanuss cocynoB: apTepuu, apTepHOibl, BEHbI, BEHYJbl, KalUJUISPHI.
Pe3uctuBHBIE, OOMEHHbIE U EMKOCTHbIE cocylbl. CTpO€HHE CTEHOK COCY/OB.
HepBHass u rymopasibHast peryisinusi padoTbl cocynoB. CucTeMHas peryssius
apTepuaibHOrO JaBJICHHS W JpYruX MapaMeTpoB KpoBu (Oapopeduiekc,
xemopednekc U Tak ganee). Hapymenuss paGoTsl cocyqoB. ApTepHalibHBIE U
BEHO3HBIC KPOBOTCUCHHUS U TIepBasi IOMOIIb PU HUX.

AHatoMusi  TUMQATUYECKOM  CHUCTEMBI: JUM(ATHUYECKHE COCYIbl H
nuMdaTrudeckue y3ibl. [I[puduHbl IBUKEHUS KPOBU U JTUM(BI TTO COCYJIaM.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydeHne rucToaornueckux npenapaToB CTEHOK COCYAOB.

IlepBast nomo1b PU KPOBOTEUCHHUSIX.

BHyTpeHHsIA cpexa opranu3mMa

KpoBb, TkaHeBas KUIKOCTh, TuM(pa. MexaHu3Mbl OJIIEPKaHNUs BHYTPEHHEH
cpeasl opranusma (romeocrta3). CBsi3b BOJHO-COJICBOTO OOMEHa OpraHusma C
(dbopMHUpOBaHUEM U OTTOKOM TKAHEBOU >KUKOCTH.

XUMHYECKU COCTaB TUIa3Mbl KpOBU. DOPMEHHBIE BJIEMEHTHI: SPUTPOLUTHI,
JEeHKOMTRI, TpoMOoIuThl. JlelkorurapHas dopmyna. DYHKIUHA Pa3TUIHBIX
dopmenHbIx snemeHTOB. KpoBeTBopeHMe © oOpraHbl KpoBeTBOpeHHs. Mecrta
rudeny pas3audHbIX (OPMEHHBIX DJIEMEHTOB KpOBU. [ pymnmbl KpOBH 1O CHCTEME
ABO, pesyc-akTop u apyrue cucteMsl onpeneneHus rpynn kposu. [lepennBanue
IJ1a3Mbl, JPUTPOIUTAPHOM M TpoMmOoIUTapHOW Maccel. bydepHas GyHKIHS
MIa3Mbl KpoBU. TpaHCHOpT ra3oB mo KpoBU. Paznumunbie popmbl remorioOuHa.
Perynmsauus cpoxctBa remornoOuHa Kk kuciopoxy. CBEpThIBaHME KPOBH,
¢ubpuHONMMTHYECKasT W  MPOTHBOCBEPTHIBAIOIMIAS ~ CHUCTEMBl.  Hapymienws,
CBSI3aHHBIC C KPOBETBOPEHHEM M (PYHKIIMOHUPOBAHHEM (POPMEHHBIX PJIEMEHTOB.

Jlabopamopnule u npakmuueckue padomoi

N3ydeHne rucToIoruueckux npenapaToB KPOBU U OPraHOB KPOBETBOPEHUS.
NmmyHnHas cucreMa

Uctopust pasButusi 3HaHuUid 00 wumMMyHuTere. 3HadeHue pador U. N.
MeunukoBa, [I. Opnuxa u aApyrux y4y€HbIX MO H3YYEHHIO HMMYHHTETA.
Knaccupukanmu  ummyHuteta. MexaHu3Mbl  BpOXKAEHHOTO  MMMYHUTETA.



[TpuoOpeTéHHBI UMMYHUTET: Kiaaccuukaiuss JUMGOLUUTOB W y4acTHE Pa3HBIX
rpynn JAuM@OUUTOB B MNPUOOpeTEHHOM UMMyHUTeTe. [loHSATHS aHTUTENAa U
anturena. [Ipesenranusa anturena. Bakuyssl U CIBOPOTKU. OpraHbl HEHTPAIbHON
MMMYHHOM CUCTEMBI: KPaCHBbIM KOCTHBIM MO3T U TUMYC. Opransl nepudepuieckoi
MMMYHHOU CHUCTEMBI: cele3€HKa, JHUMGOY3Jbl, MUHJAIUHBI, AalleH]IUKC,
[letiepoBsl Omsimiku. Ponb TuMyca B co3peBanuu T-nmumpouutoB. Posib opraHos
nepupepruuyeckoi  MMMYHHOM  CHCTEMBl B  cO3peBaHMM  B-nmum@onurTos.
OTtpuiarenbHas U MOJOXKUTENbHAS CENEeKIUs B co3peBanuu T- u B-numdouuros.
Pons mukpoduiopel 4denoBeka B (OPMHUPOBAHUM HOPMAJIBLHOTO HMMMYHHUTETA
yenoBeka. [laTomorum MMMYHHOM CHUCTEMBI: UMMYHOJE(PUIIUTHI, ayTOUMMYHHBIC
3a0oneBanust U Jp. Peakiuu runepuyyBCTBUTENBHOCTH, B TOM YHWCJE aJUIEPrUU.
OCHOBBI TpaHCIUIAHTOJNOTUHU. JleMOHCTpalusi TOPTPETOB YUEHBIX, TaOIUI U
CJIaiJ10B, BUJICOPOIIMKOB U KWHOPPArMEHTOB, 00 HIMMYHHON CUCTEME.
JbIxaTenbHass cucreMa

AHaTOMUS JBIXaTEIbHON CHUCTEMBI: BEPXHHUE JbIXaTEIbHbIC IMYTH, HUXHUE
ApIxaTenpHble myTH, Jérkue. Hocoseie mnosoctu. Hocornorka. Porornorka.
I'opranb. Knaccudukarus xpsimieit ropranu. HaaropTaHHUK U TOJIOCOBBIE CBSI3KHU.
Tpaxes. bponxu. Jlérkme. Jlérounsie my3sIpbku (anbBeosbl). Ddusnonorus
npolecca JbIXaHus, poJib MJIEBPAIBHON KUAKOCTH, NUadparMbl, MEKPEOCPHBIX U
apyrux wbil.  Cypdakrant. OnacTudeckas Tsara JErkux. JlpIxaTenbHbIe
newkeHus. JKuszHeHHass EmKocTh J€rkux. JI€rounsie o0BEMBI. HepBHas wu
ryMOpajibHasl peTyJIsALUs JIbIXaHHUs.

['mruena nppixanus. TpeHupoBKa AbpIxaTelbHbIX MbIL. [Ipegynpexaenue
MOBPEXKIEHUSI TOJOCOBOTO ammapara. NHdexkimonnsle 00J€3HU, Mepenaronmecs
yepe3 BO3IyX, H Tpouyue 3a00JeBaHUA OpraHoB JAbixaHus. Biusaue
Ta0AKOKypEeHHsI Ha OpraHbl JbIXaTeNbHOW CHUCTEMBI. AcCTMa, OOCTPYKTHBHBIC
3a00yIeBaHUS ABIXATEIILHON CUCTEMBI.

Jlemoncmpayua Moneny ropTaHd, MOJIEIIY, MPOSCHAIOIMIEN MEXAHU3M BJIOXa
Y BBLIOXA.

Jlabopamopnsie u npakmuueckue padomaol

N3mepenne o6xBaTa rpyJHOM KJIETKH B COCTOSIHUU BJIOXA U BBIJOXA.

Onpenenenue 4acTOThl JbIXaHMUS.

Bnusinue paznuyHbiX pakToOpoB HA YACTOTY JIBIXAHUSI.

Crmporpadwus.

N3ydeHne rucToIornyecKux MpenapaToB OPraHoOB JbIXaHUS.
IInmeBapuTe/bHasA cUCTEMA

AHaTOMHUS THIIEBAPUTENBHOM CHUCTEMBI: POTOBAas IOJOCTh, IHILIEBOJ,
KEITYyAOK, MOJKEIYyJIOYHasl »eje3a, MEYEHb, OTHAENIbBl TOHKOW KHILIKH, OTJEJIbI
tonicto kumku. CrpoeHue 3y0a, 3yOHas cuctema denoBeka. Duzuonorus



MUIIEBAPUTEIIBHOM CHUCTEMBI: paclIeIUieHue O€lKOB, JUIUI0B, YTJIEBOJOB,
HYKJIEMHOBBIX KHUCJIOT TOJ JAeUcTBUEM (EPMEHTOB, CEKPETUPYEMBIX pa3HBIMU
OTAENIaMU  THIIEBAPUTEIIBHOW  CUCTEMbl. XHMMHUYECKMHM  COCTaB  CIIIOHBI,
KETyJOUYHOTO COKa, MOKEIYJIOYHOTO COKa, JKEIM4Yd, COKAa TOHKOW KHIIKHU.
[TonocTHOE W TPUCTEHOUYHOE NHUIIECBAPEHHE B TOHKOM KHUIIEUYHUKE. DyHKIUU
IIOJKEITYJOYHOU Kese3bl U NeueHu. DyHKuuu ToJCcTOW KUIKU. Posib KumeyHou
MUKPO(IIOpHI 17151 YeJIOBEKa.

HepBHas u rymopanbHas peryJisiys nporeccoB MUILEBAPEHUS], YTIIEBOAHOTO,
JIAMUIHOTO, OEIKOBOTO OOMEHa.

['mruena mnurtanus. HewH]exkunoHHBIE W ayTOMMMYHHBIE 3a00JieBaHUS
cucteMbl mnuiieBapeHus. [IpenynpexaeHue MHPEKIUH W TPOUYMX KETYAOUYHO-
KUIIIEUHBIX 3a00JieBaHUN (TacTpUT, SI3BEHHasi 00JIe3Hb, AaNMEHUIIUT, LHUPPO3,
NAaHKPEATUT W JPyrue), THUIIEBBIX OTpaBieHUU. XenukoOakTep Kak (akrop
pa3BUTHUSI TacTpUTa U $3Bbl. BIMsSHUE KypeHHUs W ajKOroJjisi Ha MHUILEBapEHHUE.
PaccrpoiicTBa nuieBoro noBeieHus.

Jlemoncmpayusa Topca yenoBeka, TaOIuII.

Jlabopamopnsie u npaxmuueckue padomal

UccnenoBanue nerictBus (EpMEHTOB CIIOHBI HA Kpaxmall.

N3ydeHne THUCTOJOTMYECKHUX [MPENapaToB OPraHOB IHUIIEBAPUTEIBHOU
CUCTEMBI.

BoiaeauresbHasi cucrema

CrpoeHue BBIICIUTEIBHON CHUCTEMBI: IIOYKH, MOYETOYHUKH, MOYEBOU
y3bIph, MOUYEHCITYCKATEIbHbIN KaHall. OyHKIMOHHpOBaHUE mouku. HedpoH kak
CTPYKTYpPHO-(DYHKIIMOHANIbHASA €IWHUIA TOYKH. DH3NOJIOTHYEeCKUEe TPOIECCHI
dbopmMupoBaHuss BTOPUYHOH MouM: (QuibTpamus, peadcopOums, cexkpenus. Poib
NOYKM B PpEryJsIIUU apTepUalbHOrO JaBiieHWs. HepBHas u TrymopaibHas
perymsius paboThl OPraHOB BBIICIUTEIBHOW CHUCTEMBI. 3a00JE€BaHUS OPTaHOB
MOYEBBIJICTUTEIBHON CUCTEMBI (ITUCTHUT, MUETOHEPPUT, MOUEKaMeHHasi 00JIE3Hb U
apyrue), ux npeaynpexaenue. VckyccrBennas nouka. Jluanus. TpaHcmanTanus
MTOYKH.

Jemoncmpayusa tabmun, moaenn «CTpPOCHHE TOYKH MIICKOIUTAOIICTO,
MYJISDKA TIOYEK YEJIOBEKA, BIAXKHOTO Mpenapara.

Jlabopamopnule u npakmuueckue padomeut.

N3ydyeHne TrHUCTOJIOTMYECKMX TMpenapaToB pPa3HbIX Y4YacCTKOB IOYKH,
MOYETOYHHUKA, MOUYEBOTO ITy3bIPS.

IHosioBas cucrema

Craguu ramerorene3a. OTnnuusa 0OTeHe3a U CIiepMaToreHesa Apyr OT Apyra.

Omio10TBOpEHHUE.



XKenckas mosnoBas cucTeMa: SMYHUKU, MATOUYHBIC TPYObI, MaTKa, BIarajuiie,
BHEIIHUE MOJIOBbIE OpraHbl. MEHCTpyalbHbIN LIUKIL.

Myxkckasd moJioBasi CHCTEMA: CEMEHHUKM M NPOYHUE BHYTPEHHHUE IOJOBBIE
OpraHbl, BHEIIHHUE MTOJIOBBIE OPTaHbI.

HepBnas u rymopanbsHas peryJisiiust paboThl OPraHoOB MOJIOBON CUCTEMBI.

[InanupoBaHue OepeMEHHOCTH, METO/IbI KOHTpALIEIIINH,
MPEIUMIUIAHTALIMOHHBIA ~ CKPUHUHI, JKCTPAKOPHIOPaIbHOE  OIUIOJIOTBOPEHUE.
bepemennocTs, nakranus. 3a001eBaHusl, MEPEAAIOITUECS TOJTOBBIM TyTEM.

Jlabopamopnbsie u npaxmuueckue padomal

N3ydeHne rucTosIornuecKux MpenapaToB OPraHoOB MOJOBOM CUCTEMBI.

Ko:ka n e€ mpou3BoaHbIE

OnuaepMuc —  MHOTOCJHOWHBIA — OporoBeBaromuid  snurenuid. Croun
snunepmuca. Ciaou aepmeol. [loakoxkHas skupoBasi kietdaTka. [I[pou3BogHbIE KOXMU:
HOT'TH, BOJOCHI. KOXXHBIE XKe€e3bl: MOTOBbIE, CaJbHbIE M MOJOYHBbIC. DYHKIUU
KOXXKHU. Ponb HEpBHOW M TYyMOPaJIbHOW pErysiliMM B  OCYIIECTBICHUU
TEPMOPETYISATOPHOU U IPYTUX (PYHKIIUN KOXKH.

3aboneBaHus KOXKM M UX TpeaynpexaeHue. [leperpeBanue: COMHEYHBIA U
TeruioBor ynapel. Oxxoru. O6mopoxenus. [Ipodpunaktuka u nepsas MoMollb Mpu
TEIUIOBOM U COJIHEYHOM yJapax, 0korax u 0OMOpOKEHHUSX.

Jlemoncmpayua Moieny CTpOCHUS KOXKH, TaOJIUII, CIaiI0B.

Jlabopamopnule u npaxmuyeckue padomaot

HccnenoBanue ¢ moMOUIbIO JYITBI ThUIBHOW U JIAJIOHHOM CTOPOHBI KUCTH.

N3ydeHne rucToIoruuecKkux npenapaToB SNUAEPMUCA U IEPMBI.

AJanTauuy OPraHu3Ma 4ejioBeKa

Tepmoperynsuusi: pojiib KOXH M COCYAOB. [HIorajiamyc Kak LIEHTp
HEHPOTyMOpPaIBLHOM peryJsiiuu TeroooMena. IloBegeHueckne aganTaiuu.

AnanTanuy 4enoBEKa, €ro OpPraHOB M TKAHEM K HHU3KUM KOHILICHTPaUHsIM
KHCIIOpOAa ¥ THUNOKCUHU. Perynsamus mnoTpeOieHUs KUCIOopoJa TKaHIMH,
sputpomnods. [lepectpoiika MmeTabonm3Ma KJIETOK B YCIOBHH TUITOKCHH.

AnmanTanu K HEAOCTAaTKYy  Pa3JIMYHbIX  [HUTATEJIbHBIX  BEILECTB.
OHepreTuueckas (DyHKIHS TJIMKOTEHA B TMEYEHU U JIUMUJOB B KUPOBOW TKaHM.
[Topsimok UCIIONB30BaHUS 3amacOB MUTATEIBHBIX BELIECTB B  OPraHU3ME.
ITepectpoiika MeTaboIM3Ma KJIETOK B YCIIOBHUSAX T'OJIOJIAHUS.

[upkanHele puTMbL. BriusHHE DPONOKUTENBHOCTH CBETOBOIO JHS HA
HEUPOTyMOPAIBHYIO PETYJISALMIO IPOLIECCOB )KU3HEAEATEIIBHOCTH YEIOBEKA.

TpenupoBku. Ponb (¢Gu3NYECKOW AaKTUBHOCTH B COXPAHEHHH 3]I0POBBS
yenoBeka. [Ipodunaktruka 3aboneBaHUil cepeUHO-COCYIUCTOM M JbIXaTeIbHOU
CHCTEM U OIIOPHO-JABUTATEIILHOTO aNapara.



Apnanrtanuu kK HeBecomocTH. [lepectpoiiku MeTaboau3Ma B yCIOBUSX HU3KOU
rpaBUTAlUU, TPO(UIAKTUKA HETATUBHBIX MOCIIEICTBUIA.

Jlemoncmpayus nocobuit 1 00y4aromux BUACOPOIHKOB.

I'eHeTuka yesioBeKka

Onpenenenue reHa u amiens, reHotuna u (enoruna. [lonstue romo- u
reTepo3uroThl. 3akoHbl Menaens. BzaumopeiictBue ameneii. MOHOT€HHbIE U
MOJINTEHHBIC TPU3HAKU. XPOMOCOMHAsi TEOpUsl HACIEICTBEHHOCTH MopraHa.
Kpoccunrosep u crersieHHOe HacienoBaHue. MexaHu3Mbl OIpeseseHus MoJa.
[TonoBeIe XpOMOCOMBI W ayTOCOMBI 4elioBeKa. HaciemoBaHue, CLEMICHHOE C
IOJIOM.

N3meHunBOCTh:  HAcJlEACTBEHHass MW HeEHacJeACTBeHHas.  [Ipumepsl
HEHACJICACTBEHHBIX W3MEHEHNN (Monudukaruii). Knaccuduxanus
HACJICJICTBEHHOW W3MEHYMBOCTH Ha MYTAIIMOHHYI0 U PEKOMOWHAIIMOHHYIO.
['ennble, XpOMOCOMHBIE U TEHOMHBIC 3aboneBanus. [lpumepbl TEHHBIX,
XPOMOCOMHBIX M TCHOMHBIX 3a00JI€BaHH I YEJIOBEKA.

[Monymsimuonnas renetuka. [lonsarue renodonma. Pacmpenenenue dvacTtor
aiiesneil B momyssiuu. 3akoH Xapau-BaiinOepra.

Penienne reneTnueckux 3aaau.

MenuuvHckass reHetuka. llocTpoeHrWe pONOCIOBHBIX IpU  aHAIMU3E
ONpEENEHHBIX NPU3HAKOB. POJIb r€HETHYECKUX aHAJU30B MPU IJIAHUPOBAHUH U
KOHTpOJIe OEpEMEHHOCTH.

CexBeHMpOBaHUE T'€HOMA KaK MHCTPYMEHT, MO3BOJISIONIMI MPOTHO3UPOBATH
deHoTunn dYenmoBeKa M JAPYTUX OJKUBBIX OPraHU3MOB, a TakKXKe BHPYCOB.
buonndopmaTuieckne HHCTPYMEHTHI aHaJIU3a TeHOMOB. MeTO/Ibl HANPaBIECHHOTO
U3MEHEHHsS TE€HOMOB OpraHu3MoB. ['eHeTmueckass uHXKeHepus. [eHomMHOe
pENAaKTHPOBAHUE. OTHYECKUE aCMEKThl BHECEHUS WM3MEHEHUH B TE€HOMBI
Pa3IMYHBIX OPraHU3MOB, B TOM YHCIIE YETOBEKa.

Jlemoncmpayusa TaObIUI, TUTAKATOB, KHHO(PPArMeHTOB, pOJUKOB W3
NHuTtepnera.

AHTpOnoOreHes

[IpuMaThbl: OTAMYUTENBHBIE YEPTHI, COCTAB U ABOJIIOLIHS OTPSIA.

VYHuKanbHbIe MpU3HAKU TOMUHU]I. [IpsimoxoxieHue: TEOPUHU
BO3HUKHOBEHUS, aHATOMO-MOP(]OTOTUUECKHIA KOMILJIEKC MIPU3HAKOB.
[IpsmMoxoxxnenue B Jpyrux rpynnax mnpuMmaroB. Pyka, mnpucrnocoOlieHHass K
W3TOTOBJIEHUID W NPUMEHEHUIO OpyIHd Tpyaa. BpICOKOpa3BUTHIA  MO3T:
TEHJICHIIUM B 3BOJIOLIMM, YHUKAJIbHBIE YEPThl, MOP(POIOTHUECKHEe OCOOCHHOCTH.
CX0ACTBO W pa3ivuusi 4YeJOBEKa M YEJIOBEKOOOpa3HBbIX O00€3bsiH: aHATOMMS,
sMOpuosorusi, Owoxumus, moBeneHue. I[lluvmanze kak OIKAWIIMK KUBOU
POJICTBEHHUK YeJIOBEKA. DBOJIIOLUS YeTOBEKOOOPa3HBIX 00€3bsH.



Jlemoncmpayusa Mynsbken, TaOnaul, ciaigoB, BUACO(UIBMOB M CallTOB
HNHTepHeTa, NOKA3bIBAIOIIMX CTPOCHUE MPEAKOB COBPEMEHHOIO YEJIOBEKA,
00€3bsIH-aHTPONOUIOB, MTPEACTABUTEINIEH YEIOBEYECKHUX pac.

Jlabopamopnbsie u npakmuueckue padomaul

N3ydyeHnue [peBHEHIIEW HCTOPUM U DBOJIOLMM YEJIOBEKa Ha IpuUMepe
KOJUIEKIIUH U PEKOHCTPYKUUH (IKCKYPCHS B MAJCOHTOJIOTHYECKUN My3€eid).
Yes10Bek M OKpy:KAIOLIAA cpeaa

Okonornyeckue (QakToppl W UX JIEWCTBHE HAa OpPraHu3M 4YelloBeKa.
3aBUCHMOCTh  3J0pPOBbSl YEJOBEKA OT COCTOSIHUS  OKpYXKarolled CpeJbl.
MukpoxiumaTr KWiblX IoMemieHu. Tpyzn denoBeka. PU3MONIOTHS  TpyJHa.
PaGoTocniocoOHOCTh U yTOMIJICHUE.

310pOBbE YEJNOBEKA KAK COLMalbHAs LEHHOCTh. PaKTOphl, Hapyllarolue
3I0pOBbE: THUNOJUHAMMS, KypeHHUE, YIOTpeOJeHUe alKorojs, HapKOTHUKOB,
HecOaJlaHCUPOBAaHHOE TMHUTaHUE, CTpecc. YKpersieHue 370poBbi. KynbTypa
OTHOIICHUS] K COOCTBEHHOMY 3JI0POBbBIO M 3[TOPOBBIO OKPYKAIOIIHUX.

AHTpONIOTEHHBIE BO3AEHCTBUS Ha cpely. HapymeHnne KpyroBopora BEIIECTB
B Ouocdepe. AHTPONOTCHHBIH KPYTrOBOPOT. DKOJOTMYECKHE KPU3BHCHI M UX
[IPUYHHBI. Kosoronus o0b1iecTBa U IIPUPOJIBI. PaunonansHoe
[IPUPOIOIIOJIB30BAaHNE. 3HAYCHUE OXPaHbl OKPY’KAIOIIEH NPUPOIHOW Cpelbl IS
COXpaHEHMs 4EJIOBEUECTBA.

emoncmpayua Talbnui, IIaKaTOB, KMHO(PArMeHTOB, BHUJCOPOJIUKOB U3
HNuTepHera.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMS IIPOIPAMMBI IO
BUOJIOTUU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA
(YIJIYBJEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

JIN4HOCTHBIE Pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI MO OHUOJIOTUU OCHOBHOTO
oOmiero  00pa3oBaHUsT  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYYaromIuXcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlUA U
pacuiupeHue OmnbITa ACATEILHOCTA Ha €€ OCHOBE W B MPOIECCE pean3aluu
OCHOBHBIX HAMNPABJICHUN BOCIIUTATEIILHOU JCATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM JIESITEIIBHOCTU TIPH BBITIOTHEHUN

UCCJICIOBAaHUN U MPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIITH;
2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

OTHOIIIEHHE K OMOJIOTUU KaK K BaXXHOW COCTaBIISAIOIIEH KYJIbTYpPhl, TOPJIOCTh
3a BKJIQJI POCCHUMCKUX M COBETCKHUX YUEHBIX B Pa3BUTHE MHPOBOI OHOJIOTHYECKOM
HayKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh OLIEHHUBAaTh MOBEAEHUE M IMOCTYNKH C MO3ULMHA HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTHYECKOM KYJIbTYPBHI;

NOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O ACIEKTa AESATEIbHOCTH YEIOBEKA B
MEIUIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

NOHUMAaHWE pPOJU OHOJOTUU B (POPMUPOBAHUU DCTETUUYECKON KYJIBTYPHI
JUYHOCTH;

5) ¢usnyeckoro BocnMTAHHMS, (POPMHPOBAHUSA KYJBTYPHI 310POBbS U
3MOIHUOHAIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO U YCTAHOBKA Ha 30POBbBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHHE, COOIIO/ICHNE TUTUEHUIECKUX TPABUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryispHas (unyeckas
AKTHUBHOCTb);

OCO3HAHUE MOCIEICTBUI M HENpUATHE BPEIHBIX NpHUBBIUEK (ynoTpeOieHue
QJIKOTOJISI, HAPKOTHUKOB, KypeHHWe) W WHBIX ¢GopM Bpema st (U3HUECKOTO |
MICUXUYECKOTO 3/I0POBbBS;

coOJifoicHUue TpaBuUil 0€30MACHOCTH, B TOM YHCIE HABBIKA 0€30MacHOTO
MOBEJICHUS B IPUPOJIHOM Cpelie;



c(hOpMUPOBAHHOCTh HaBbIKA pedIEeKCUHU, yOpaBiIeHUE COOCTBEHHBIM
AMOIMOHATBHBIM COCTOSTHUEM,;

6) TPy10BOI0 BOCIIMTAHMS

AKTUBHOE ydYacTHE B pEUICHWHM NPaKTHUUYECKUX 3ajad (B pamMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3alliu, HACEJICHHOTO MyHKTa, Kpas) OWOJIOTHYeCKOW u
AKOJIOTUYECKON  HampaBJIEHHOCTH, UWHTEPEC K MPAKTUYECKOMY HU3YUYEHUIO
npodeccuii, CBI3aHHBIX ¢ OUOJIOTHEH;

7) 3KOJIOTUY€eCKOT0 BOCIIMTAHMS

OpUEHTAIIUSI HA MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B
00J1acTH OKPYXAIOIIEH Cpebl;

OCO3HAHHUE YKOJIOTMYECKUX MPOOJIeM U MyTEH X pelieHus;

TOTOBHOCTh K YYacCTHUIO B TPAKTHYECKOW JEATEIIBHOCTU HSKOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUCHTAIIMSI HAa COBPEMCHHYIO CHCTEMY HAy4YHBIX MpeJCTaBICHU 00
OCHOBHBIX OHMOJIOTMYECKHUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX 4YEJIOBEKa C
MIPUPOTHON U COLIMAJIBHOM CPEION;

NOHMMAaHUE POJM OHOJOTUYECKOW HayKM B (QOPMUPOBAHUH HAYYHOTO
MUPOBO33PECHUS;

pa3BUTHE HAay4YHOU JIFOOO3HATENBHOCTH, HHTEpeca K OMOJOTUYECKON Hayke,
HABBIKOB MCCJIEA0BATEIbCKON IEATEIIbHOCTH;

9) agjanTanmuu 00y4arIerocsi K U3MEeHsIIOIMMMCS YCJIOBUAM COIMAJILHOM M
MPUPOIHON Cpebl:

OLICHKA U3MEHSIOLIUXCS YCIOBUM;

NPUHATHE pelleHus (MHAMBUAYAJIbHOE, B TPYIIE) B H3MEHSIOLIUXCSA
YCIIOBUSIX HA OCHOBAHMHM aHaNM3a OMOJIOTMYECKON HH(POpMaInu;

IUJIAHUPOBAHUE JEWCTBHM B HOBOM CHTyallUM HAa OCHOBAaHWW 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysbTaThl OCBOEHUS NPOrpaMMbl 1O  OHOJOTHH
OCHOBHOTO 00111eT0 00pa30BaHus, TOJKHBI OTPAXKATh!
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUA
ba3oBble Jornueckue aAecTBUA:
BBISIBIIATH U XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKKA OMOJOIMYECKUX
00BEKTOB (SIBICHUN );



yCTaHABJIMBATh CYIIECTBCHHBIH MPU3HAK KIACCH(PUKANNA OHUOJIOTHUCSCKUX
00OBEKTOB (SIBICHUI, MPOIECCOB), OCHOBaHUA [Jsi OOOOIIEHUS W CpPaBHEHWUS,
KPUTEPHUH MPOBOIUMOT0 aHAIN3A;

C y4€TOM MpPEJJI0KEHHON OMOTOTUYECKOHN 3a/1a4M BBISIBISTh 3aKOHOMEPHOCTHU
U TIPOTHUBOPEUYHS B paccMaTpUBaeMbIX (akTax W HAONIOMCHUSX, NpeIararh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHI;

BBISBJIATE JCPUITUTHI MHPOPMAIMK, JAHHBIX, HEOOXOIUMBIX ISl PEIICHHS
MOCTABJICHHOM 3aJa4H;

BBISBJISATh NMPUYMHHO-CJICJACTBCHHBIC CBSI3M TPU HM3YyYCHUH OWOJIOTHYCCKHX
SIBJICHUA ¥ TIPOILIECCOB, JieJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTyKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUN 0 aHAJOTUH, (hOPMYJIUPOBATH
TUIIOTE3bl O B3aUMOCBSI3SIX;

CaMOCTOSITEJTbHO BBIOMpaATh CMOCO0 perieHus Y4uyeOHON OHOoJIOruYecKon
3aj1aun  (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIIEHUs, BHIOMpaTh Haubosee
HOJIXOISIINN C YIETOM CaMOCTOSATEIBLHO BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBble ucciienoBarejbckue 1eicTBUSA:

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICIOBATEIIbCKUI HHCTPYMEHT IMO3HAHNS,

(dbopMynHpoBaTH BOMPOCH], (UKCUPYIONIUE PA3PbIB MEXKIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYallMH, 00BbEKTa, U CAMOCTOSATEILHO YCTAaHABINBATh
MUCKOMOE U JIaHHOE;

dbopMupoBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKIICHHUIH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HaOJIO/CHHE,
HECJIOXKHBIM OMOJIOTUYECKUN OKCIEPUMEHT, HEOOMBIIOEe HCCIEOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH OHOJIOTHYeCKOro oObeKkTa (Iporecca) HU3ydeHHS,
NPUYUHHO-CIIEJICTBEHHBIX CBS3€ W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEX1y cOOOI;

OIICHHBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh WH(MOPMAIINIO, TIOTYUYCHHYIO
B XO/JI¢ HAOIIOACHUS U SKCIIEPUMEHTA;

CaMOCTOSATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI MO pPe3yJibTaTaM
MPOBEIEHHOTO HAOIIOACHUS, DKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OIEHKH
JIOCTOBEPHOCTH TTOJTYUY€HHBIX BBIBOJIOB M 000OIIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE JlaJdbHEHINEE pa3BUTHE  OWMOJIOTHYECKHUX
MPOIIECCOB M WX TMOCJEACTBHS B AaHAIOTHYHBIX WJIM CXOJHBIX CUTYaIHsIX, a TAKKE
BBIJIBUTATH MPEIION0KEHHS 00 X Pa3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSTh PA3TUYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU TIOUCKE |
orOope Ouonornueckol MHGOPMALMU WU JAHHBIX U3 HCTOYHUKOB C Y4ETOM
MpeIJIOKEHHON YueOHOM OMOJIOrnYeCcKOoM 3a1auu;



BbIOMpATh, aHAJIU3UPOBATH, CHCTEMATU3UPOBATH M HMHTEPIPETHUPOBATH
OMOJOrMYeCcKyI0 HH(POPMALUIO PA3IMYHBIX BUOB U (POPM MPEACTABICHHUS,

HaXOJUTh CXOAHBbIE APTyYMEHThI (IMOATBEPKIAIOUIME MM ONPOBEPraroIIne
OJIHY U Ty € HJI€I0, BEPCHIO) B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOUYHUKAX;

CaMOCTOSAITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  HpeaCTaBiICHUS
uHpOpMalMM U WUIIOCTPUPOBATH pEIIaeMble 3aJadl HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOM TrpaduKoil 1 UX KOMOUHALIUSIMU;

OLICHMBATh HaAEKHOCTh OHOJOTMYECKONM HMHGOPMALMK 10 KPUTEPHSIM,
NPEIJIOKEHHBIM YUUTEIEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSITEIBHO;

3allOMUHATh U CUCTEMATU3UPOBATH OMOJOTHUECKYI0 HHPOPMALIHIO.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

Oobmenne:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYXKIEHUSI, BBIpAXKaTh SMOIIMHU B MPOIECCe
BBITIOJIHCHUS MPAKTUYECKUX U Ja00OpaTOPHBIX padoT;

BBIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJdbHBIE CpEACTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COIIMATIBHBIX 3HAKOB, 3HATh W PACMO3HABATh MPEANOCBUIKH KOH(IMKTHBIX
CUTyaIui U cMsIT4aTh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

MOHUMATh HaMEPEHHS JPYTHX, MPOSBISATH YBaXKUTEIbHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIUpOBaTh CBOM BO3PAKEHHS;

B XoJe auajora W (WJIM) AUCKYCCHHM 3aJaBaTh BOIMPOCHI IO CYIIECTBY
oOcyknaeMoli OWOJOTHYECKOM TEeMbl M BBICKA3bIBAaTh HWJICH, HAIlCJICHHBIC Ha
perieHre OMOIOrnYecKor 3aa4M M MoJI/IepKaHre 0aroKeaaTeIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CYXKJICHMSI C CYKIACHUSMH JPYTUX YUYACTHUKOB JUAJIOTa,
O0OHApYXKUBATh PA3JIMYHSI U CXOJICTBO IMO3UITU;

nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO OHOJOTHYECKOTO
omnbITa (FKCHEPUMEHTA, UCCIIEIOBAHMUS, IIPOEKTA);

CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajaad
MpE3EHTAIlMU U OCOOCHHOCTEH ayJUTOPUU M B COOTBETCTBUM C HUM COCTaBJISITh
YCTHBIC M TUCbMEHHBIE TEKCTHI C UCITOIBL30BAHUEM WIITIOCTPATUBHBIX MaTepHUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaJIbHOU
paboThI TIpU PEIICHUHW KOHKPETHOM OMOJIOTHYECKON MpoOaeMbl, 0OOCHOBBIBATH
HEOOXOIMMOCTh TPUMEHEHHS TPYIIIOBBIX (OpM B3aUMOACHCTBHS TIPH PEIICHUN
MOCTaBJICHHONW YueOHOM 3a/1a4u;

MPUHUMATh II€db COBMECTHOM JCSATEIBbHOCTH, KOJIJIEKTUBHO CTPOHUTH
TEUCTBUA MO €€ NOCTHKEHUIO: PaCIpeesisiTh POJH, JOTOBApUBAThHCA, 00CYKIaTh
MPOIIECC M PE3YJIbTAT COBMECTHOM PabOTHI;



yMeTh 000011aTh MHEHHS HECKOJbKUX YEJIOBEK, MPOSBIAThH TOTOBHOCTH
PYKOBOJUTH, BBITIOIHATH MOPYUCHHUS, TOTUUHSITHCS;

IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPENENATh CBOIO POJib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEH BCEX YUYAaCTHMKOB B3aUMOJICUCTBUS),
pacrpenensaTh 3aaud MeXAy YJeHaMH KOMaHJbl, y4aCTBOBAaTh B T'PYIIOBBIX
dbopmax paboThl (006CYy)IeHHS, 0OMEH MHEHUSMHU, MO3TOBBIC IIITYPMbI U UHBIC);

BBITIOJIHSITH CBOKO YacTh PabOThI, JOCTUTaTh Kauye€CTBEHHOTO pe3yjbTara Io
CBOEMY HANpPAaBJICHUIO U KOOPJAMHUPOBATH CBOM JEUCTBUS C JIPYTMMH YJIECHAMHU
KOMaH/IbI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJaJa B OOIMMA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEIILHO c(hopMyJIMPOBAHHBIM y4aCTHUKAMU B3aUMOJICHCTBUS,
CpaBHUBATh PE3YyJbTAThl C UCXOAHOM 3a7a4eil U BKJIAJl KaXKJIOTO 4jieHa KOMaH]Ibl B
JTOCTH)KEHUE PEe3yJIbTaTOB, pa3leNiaTh c(epy OTBETCTBEHHOCTH U TPOSBIISTH
TOTOBHOCTH K MIPEOCTABICHUIO OTUETA Mepe]l TPYIIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JACHCTBUM, KOTOpas
obecrnieurBaeT C(HOPMUPOBAHHOCTHh COIUAJIBHBIX HABBHIKOB M 3MOIMOHAJIBHOTO
UHTEJJIEKTa 00yYarolnuXCsl.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX U YUYEOHBIX CUTyallUsX,
UCIIOJIb3Ys OMOJIOTMYECKUE 3HAHUS,

OPUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOAAX  NPHUHITHS  PEIICHHM
(MHIUBHUyATbHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSTEIILHO COCTABJISITH AJITOPUTM pEIICHUS 3aJaud (UM €ro 4acTh),
BBIOMpATh CHOCOO pemieHuss y4eOHOW OHOJIOTHYECKOW 3aJadud ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeajiaraeMble BApUAHThI PEIICHUM;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HaMEUEHHOTO aJrOpUTMa
pelIeHHs), KOPPEKTUPOBATHh MPEAJIOKECHHBI aJTOPUTM C YYETOM TIOJYUCHHS
HOBBIX OMOJIOTUYECKHUX 3HAHUMA 00 M3y4aeMOM OHMOJIOTMYECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, YMOIIMOHATbHBII NHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEQIICKCUH;

JlaBaTh OIICHKY CUTYallly U TpejIarath iaH e€ n3MeHEHHUS;

YYUTHIBATh KOHTEKCT M MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Mpy pElICHHH YyYeOHOW OMONIOTMYECKOW 3ajadyd, aJanTHpPOBaTh pEIICHUE K
MEHSIOIIMMCS 00CTOSITEIbCTBAM;



OOBSICHSITh ~ TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHKEHUS)  PEe3yJbTaToOB
NeATeNIbHOCTH, JlaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJUTh
MO3UTUBHOE B MPOU3OIIEIIEH CUTyaIUU;

BHOCUTb KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIIHUXCS CUTYaINH, YCTAHOBJICHHBIX OITUOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

pasinuath, Ha3bIBaTh U YMHPABISATH COOCTBEHHBIMU SMOLUSIMHU U HMOIUSIMHU
APYTHUX;

BBISIBJIATh M @aHAJTM3UPOBATH MPUUUHBI SMOILINH;

CTaBUTh CeOS1 HA MECTO JAPYroro 4eyioBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYroro,

PEeryJIMpoBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IIpunsiTHe ceOst M APYrux:

OCO3HAHHO OTHOCHUTKCS K APYrOMY UeJIOBEKY, €r0 MHEHHIO;

IIPU3HABATh CBOE MPABO HA OIMIMOKY M TAKOE JK€ MPaBO JIPYroro;

OTKPBITOCTH c€0€ U IPYTHM;

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOM YHUBEPCAIBHBIX YYEOHBIX PETYISATHUBHBIX JEHCTBUIA,
KoTopasi oOecreynBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSI MO3ULKS JUYHOCTH) U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIPaBIICHUS
co00M, CaMOIUCUUIIIIUHBI, YCTOWYUBOTO MTOBEICHUS).

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS MPOTPaMMbl MO Ouonoruu (yriryOn€HHbBIN
ypOBEHb) K KOHITy 0Oy4eHwHs B 7 Kjaacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3zeibl U CBS3H
C JpyrMMU HayKaMH, ONEPUPOBaTh 3HAHUSIMU AaHATOMHUHU, THUCTOJOTHH H
(bu3HOIOTHN PACTCHHUI;

NPUBOAUTH IPUMEPHI BKIaaa poccuiickux (B ToM unciie B.B. Jlokyuaes, K.A.
Tumupszes, C.I'. HaBamuH) u 3apyOexHbix yuéHbiXx (B Tom umcie P. ['yk, M.
Manpnuru) B pa3BUTHE HAYK O PACTCHHUSIX;

NPUMEHATh OMOJIOTMYECKHWE TEPMUHBI U MOHATHUS (B TOM 4YHCie: OOTaHMKA,
HKOJIOTHSI PACTCHHH, 0AKTEPHUOIOTHSI, IPOTUCTOJIOTHS, CHCTEMATHKa, CYTIeprpymnna,
1IapCTBO, OTIEN, KJIacC, CEeMENCTBO, PO, BUJ, KU3HEHHas1 (hopMa pacTeHUU, cpeaa
oOUTaHUS, PACTUTEIBLHOE COOOIECTBO, BBICIIME PACTEHUS, WU SMOPUOUTHI,
CIIOPOBBIC PACTEHUsI, CEMEHHBIE PACTEHHUS, BOJOPOCIU, MXH, IUIAyHBI, XBOIIH,



NaNoOpPOTHUKH,  TOJIOCEMEHHBIE,  IMOKPBHITOCEMEHHBIE,  OakTepuu,  TpuOBbI,
JUIIAHHUKU) B COOTBETCTBHUU C TIOCTABJICHHOM 3a/1aueii;

pa3nuyaTh MOAXOAbl K TOCTPOCHHIO COBPEMEHHOW MHOTOIIAPCTBEHHOU
CHUCTEMBI OPTaHUYEeCKOT0 MHUpPA, CPABHUBATH €€ C MPEAIIECTBYIOIMIMMHA CUCTEMAaMH
Y BBISBJISATH IPEUMYIIECTBA;

pa3nuyaTh MOAXOAbI K TOCTPOCHHUIO COBPEMEHHOW CHCTEMBI BBICIIMX
pacteHuit (3MOpuoduT);

OIKCHIBATh CTPOCHHUE U KU3HEACITEIbHOCTh PACTUTENILHOTO OpraHu3Ma (Ha
npUMepe TOKPHITOCEMEHHBIX, WJIA IIBETKOBBIX): TIOTJIONIEHWE BOJBI |
MUHEpaldbHOE TMHUTaHUE, (OTOCUHTE3, JAbIXaHWE, TPAHCIOPT BEIIECTB, POCT,
pa3MHOKEHUE, pA3BUTHE, CBSA3b CTPOCHHUS BETETATUBHBIX U TEHEPATHUBHBIX OPTaHOB
pacTeHui ¢ uX QYHKIHUSIMU;

pa3nnyuaTh BEreTaTUBHBIC OPraHbl PACTCHHUI Ha MOTEPEYHBIX U MPOOIBHBIX
cpe3ax, ONpeeNsTh TUIl CTPOCHHSI BET€TaTUBHBIX OPTaHOB;

pa3nuyuaTh M OMHUCHIBATH JKMBBIE M TrepOapHbIle IK3EMIUISPBl PacTEHUH IO
3aJJaHHOMY IUIaHy, YaCTH pACTCHHHA IO H300paKEHUSIM, CXEeMaM, MOJEIsM,
MYJISKaM, pebepHBIM TaOIuIaMm;

XapaKTepru30BaTh NMPU3HAKU PACTEHHUM, YPOBHU OpraHU3AIMH PACTUTEIHHOTO
OpraHu3Ma, 4YacTH pACTeHHMM: KIETKH, TKaHH, OpraHbl, CHUCTEMbl OpPIraHOB,
OpraHu3M, OObICHSITH, B UEM 3aKITHOYAIOTCS OCOOCHHOCTH OPraHU3MEHHOTO YPOBHS
KU3HU;

XapaKTepu30BaTh OCHOBHBIC TPYIIBI OJAHOKIETOYHBIX OpPraHU3MOB W
BBISIBJISITH MEXKIY HUMU BOJIIOIIMOHHOE POJICTBO;

BBIMIONHATh MpakTUYecKue paboThl Mo cOoOpy MW aHaAlIM3y Marepuania
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB U3 TUIIMYHBIX OMOTOIIOB;

BBISIBJISITH 3aKOHOMEPHOCTH U MOP(HO(DU3HOIOTUYECKHUE aIallTallud PACTCHUN
K pPa3INYHBIM YCIIOBUSM OOWTAHUS, HAXOJUTh KOPPEIAIHH MEXIYy CTPOCHUEM
opraHa ¥ BBITIOTHIEMON UM (PyHKITUEH;

CpaBHUBAThH PACTUTEIbHBIC TKAHU U OpTaHbl PACTEHUIN MEXTy COOO0M;

BBITIONHATh TMPAaKTHUECKUE W JlabopaTopHble paboThl MO0 MOpQoJIoTUU H
¢usnonorun pacteHuid, B TOM YHUCJI€ pabOThl C MUKPOCKOIIOM C MOCTOSTHHBIMU
(pukcupoBaHHBIMH) W BPEMEHHBIMH MHKpPOIIpENapaTaMu, HCCIEI0BATEIbCKIE
paboTHI C UCTIONB30BAHUEM MTPUOOPOB U HHCTPYMEHTOB IIU(PPOBOIL Taboparopuu;

NOHMMAaTh MEXAaHMU3Mbl CaMOBOCIIPOM3BEACHUS KIETOK, OINEPHUPOBATh
NPEJICTaBICHUAMA O MHUTO3€ M MeHo3e, O POJM KJIETOYHOIO siipa, CTPOCHUH U
(GYHKIHT XpOMOCOM;

XapaKTepHU30BaTh MPOIECCH KHUIHEACITEIPHOCTH PACTCHUN: TOTIIOIIECHUE
BOJIBI M MUHEpAJIbHOE MUTaHUE, POTOCUHTE3, JbIXaHHE, POCT, PA3BUTHE, CIIOCOOBI



€CTECTBEHHOTO M MCKYCCTBEHHOI'O BEr€TaTHBHOIO Pa3MHOXEHUS, CEMEHHOE
pa3MHOXEHHUE (Ha MpUMEPE MOKPHITOCEMEHHBIX, WM LIBETKOBBIX);

XapaKTepU30BaTh OCHOBHBIE JTallbl OHTOI€HE3a pAcTEeHUM, ONEepUPOBATH
3HAHMSIMU O MPUYMHAX PACTIPOCTPAHEHHBIX MH(DEKUMOHHBIX OOJIE3HEH pacTeHUi,
MOHUMAaTh MPUHLUIBI TPO(UIAKTUKY U JeYeHHUs Oose3Hel, MOHUMATh MPUHIUIIBI
O00pBHOBI ¢ MATOT€HAMHU U BPEAUTENIMHU PACTEHUM;

BBISIBJISITh IPUUUHHO-CJIE/ICTBEHHBIE CBA3U MEXKAY CTPOECHUEM U (QYyHKUUSIMHU
TKaHEWU U OPraHOB PACTECHUM, CTPOCHUEM U KU3HEACATEIbHOCTHIO PACTCHUN;

KJIacCU(UIUPOBATH PACTEHUSI M UX YACTH MO Pa3HbIM OCHOBAHUSM;

OOBSACHATH pPOJb pACTEHUW B MPUPOJE M IKU3HMU YeEJIOBEKAa: 3HA4YCHUE
(doTocuHTE3a B MPUPOJE U B KU3HU YEJIOBEKA, OMOJIOTMUECKOE U XO34MCTBEHHOE
3HAYEHUE BUJIOM3MEHEHHBIX MOOEroB, XO3SMCTBEHHOE 3HAYEHHE BEreTaTHUBHOIO
pPa3MHOXEHUS, ONEPUPOBATH MPEACTABICHUSIMU O T'€HE, OCHOBAaX T'€HETUYECKOU
WHXEHEPUH;

OPUMEHSTh TOJYYEHHbIE 3HAHWS JUIS BbIpAIIUBAHUS M Pa3MHOMKEHUS
KYJIbTYPHBIX PACTECHUI;

UCIIOJIb30BaTh METOAbl OMOJIOTHUU: MPOBOJAUTH HAOIOJEHUS 32 PACTCHUSIMH,
OINKCHIBATh PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOTIOTMYECKUE OMBITHI U
AKCHEPUMEHTHI;

coOyoaTh TMpaBmwia OE30MacHOr0 TpyJaa Npu padbore ¢ y4eOHBIM U
1a060paTOpHBIM  00OpPY/JIOBAaHHEM, XWMUYECKOHM TIOCYJOW B COOTBETCTBUHU C
MHCTPYKUHUSIMU HA YPOKE U BO BHEYPOUHOU JIESITENBHOCTH;

XapaKTepu30BaTh MPUHIUIBI  KIAcCU(PHUKAIMKM  pacTeHUM, OCHOBHBIC
CUCTEMATHYECKUE TPYNIbl PACTCHU;

MPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B ToM uucie H.M. Basunos, U.B.
Muuypus) u 3apyOexHbix (B Tom uucine K. Jlunne#, JI. Ilactep) ydéHpix B
pa3BHUTHE HAYK O PACTCHHSIX, Tpudax, OaKTepusx U apxew;

OPUMEHATh OMOJIOrMYECKHe TEPMUHBI U MOHATHUS (B TOM dYHCIie: OOTaHHKA,
HKOJIOTUSI PACTEHHM, MHKOJIOTHUS, aJblOJIOTHs, MUKPOOHOIOrus, O0aKTepHOJIorus,
CHUCTEMaTHKa, L@apCTBO, OTJEN, KJIacc, CEeMEHCTBO, poJ, BUM, >KU3HEHHas (opma
pacTeHui, cpefa OOUTAaHMA, PACTUTENBHOE COOOIECTBO, CIIOPOBBIE PACTEHUS,
CEMEHHBbIE pAaCTEHHUs, KpAaCHbIE BOJAOPOCIHU, 3€JIEHBIE BOJOPOCIH, XapOBBIE
BOJOPOCIIN, MXH, IUIAyHBI, XBOILIH, MAaIlOPOTHUKH, XBOHHBIE, MOKPHITOCEMEHHBIE,
OaxkTepuu, apxeu, rpuObl, CTPAMEHONMIOBBIE) B COOTBETCTBUHM C IOCTABICHHOM
3ajJaueii;

pa3inyaTh U OMHUCHIBATH JKUBbIE U TepOapHbIE IK3EMIUISPHI PACTCHUM, YacTH
pacTeHMil 1O H300paXKEHUSIM, CXEMaM, MOJAENAM, MYyJsbKaMm, pelbe(HbIM
tabnuuaM, TrpuObl MO H300paKEHUSIM, CXeMaM, MyJsKaM, OaKTepuu IO
M300pKEHUSM;



BBISIBJISITh MPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX, WIIA I[BETKOBBIX, CEMEHCTB
JBYIOJBHBIX U OJHOIOIBHBIX PACTEHHUI;

ONpENENATh CUCTEMATUUYECKOE MOJIOKEHUE PACTUTEIBHOIO OpraHusMa (Ha
MPUMEPE TOKPHITOCEMEHHBIX, WM LBETKOBBIX) C MOMOIIBIO OINpeAeTIUTEIbHOM
KapTOYKH;

BBIMOJHATh MpakTH4YecKue u JaboparopHble pabOThl MO CUCTEMAaTHKE
pacTeHuil, ajabroJOrui, MUKOJOTUM M MUKpPOOHMOJOrMH, B TOM 4HCIE pabOThHI C
MUKPOCKOIIOM  C  TOCTOSAHHBIMU  ((QUKCHUPOBAaHHBIMH) U  BPEMEHHBIMHU
MUKpOTpernapaTaMu, UCCIIeI0BaTeIbCKUe padoThl C UCIOIb30BAHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(POBOIi T1abOpaTOpUU;

BBIIENISATh CYHIECTBEHHBIE NPHU3HAKK CTPOEHUS M IKU3HEACSATEIBHOCTU
pacTteHuil, OakTepuid, apxe, rpuboB;

NPOBOAUTH OINKUCAaHUE W CpPaBHUBATH MEXAY COOOW pacTeHus, TpuObI,
OaKTepuu, apXxeu 1o 3aJJaHHOMY IUIaHy, JIeJaTh BbIBOJIbI HA OCHOBE CPABHEHUS;

OBJIaJIeBaTh OCHOBaMH DBOJIIOIIMOHHON TEOPUHU 4. JlapBuHa,
XapaKTepu30BaTh OCHOBHBIE JTambl Pa3BUTUS M JKU3HM Ha 3emJie, OMHUCHIBATH
YCIIO)KHEHHE OpraHU3allMi PacTeHUI B XOJI€ PBOJIOLMU PACTUTEIBLHOTO MHUpa Ha
3emiie;

BBISIBJISITh YEPTHl MPHUCIOCOOJIEHHOCTH PACTeHH K cpeAe oOuTaHus,
3HAYEHHUE IKOJIOTHYECKUX (PAKTOPOB JIJISi PACTCHHUIA;

MOHUMATh OCOOCHHOCTH HAJOPTaHU3MEHHOTO YPOBHS OpraHU3alluU KU3HH,
XapaKTepu30BaTh pPACTUTEIBHBIE COOOINECTBA, CE30HHBIE U IOCTYMATEIbHBIC
U3MEHEHHSI PACTUTENBHBIX COOOIECTB, PACTUTEIBHOCTh (PACTUTEIBHBIA TTOKPOB)
NPUPOAHBIX 30H 3eMJIM, CBOOOJHO OMNEPUPOBATH TOHIATHSAMHU: IKOCHUCTEMA,
AKOJIOTHYECKas MUpaMuia, Tpodudeckas ceTb, OMopazHooOpasue;

IPUBOAUTH NPUMEPHI KYJIbTYPHBIX pPAaCTEHUH M MX 3HAYEHUS B JKHU3HU
YeJI0BeKa, XapaKTeprU30BaTh MIPU3HAKN PACTEHUHN, OOBSICHATh HaTUYKNE B TIpeIenax
OJIHOTO BHJIa pacTeHUi (HOpPM, KOHTPACTHBIX MO OJHOMY U TOMY JK€ MPHU3HAKY,
ONEepUpOBaTh  TOHATHAMHU:  (EHOTUN, TEHOTHUII, HACICACTBEHHOCTh W
M3MEHYMBOCTh, pa3HOOOpa3ue pacTeHUH 1 MUKPOOTPaHU3MOB, COPT, LITAMM;

NOHUMATh MPUYUHBI U 3HATh MEPbl OXpPaHbl PACTUTEIBHOIO MHpa 3eMIH,
CBOOO/IHO ONEPHUPOBATH MOHATUAMH: 0CO00 OXpaHsSEeMbIe MPUPOIHbIE TEPPUTOPUH
(pe3epBatbl), 3amMOBEAHWKH, HAIMOHAJIBHBIE NapKH, OWochepHbIE pe3epBaThI,
3HaTh, 4TO Takoe KpacHas kHura;

pPacKphIBaTh POJIb PACTCHUMN, TPUOOB, OaKTEpUil U apXel, CTPAMEHOUIIOBBIX
B INPUPOJHBIX COOOIIECTBAaX, B XO3AWCTBEHHOW JEATEIbHOCTH YEJIOBEKAa U €ro
MMOBCEIHEBHOM KU3HU;



J€MOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPaX CBA3b 3HAHUU MO OMOJIOTUH CO
3HAHMSIMU IO MaTeMaTHhke, pusuke, reorpaduu, TuTEpaType, Tpyay (TEXHOIOTUN),
MpeIMeTaM r'yMaHUTapHOIO LMKJIA, Pa3IMYHbIMUA BUJIAMU UCKYCCTBA;

UCIIOJIb30BaTh METOAbl OMOJIOTUU: MPOBOAUTH HAOIIOJAEHUS 32 PACTCHUSIMH,
OakTepusiMu, rpuOaMu, JIHMIIAWHUKAMH, ONUCHIBATh WX, CTaBUTh MpOCTEHIINE
OMOJOTUYECKUE OMBITHI U SKCIEPUMEHTHI;

BJIajeTh  npuémMamMum  paboTbl ¢ OMOJOrMYECKOM  HMH(pOpMaLUEH:
dbopmMyIUpoBaTh OCHOBAHUSA JJISI U3BJICUEHUS M 0000IIeHUs HHPOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB, MPeoOpa3oBbIBaTh MH(GOPMALMIO U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOIICHUS, HCIOJb3Yysl MOHATUIHBINA
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKIATh  BBICTYIUICHHE
npe3eHTaluel ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH 00YUYarOIINXCS;

NOpOSIBIIATH HMHTEpPEC K YIIyOJIeHHIO OWOJIOTMYECKUX 3HAaHUW U BBIOOPY
O6unonoruu Kak npouiIbHOrO MpeJAMeTa Ha YpPOBHE CpEHEro o0IIero oopa3oBaHus
st Oyaymed mpodeccHoHambHOM — 1eATeNbHOCTH B 00JacTH  OHOJIOTHUH,
MEIUIMHBI, SKOJIOTHH, CEJIbCKOTO X031CTBa, MUILIEBON MPOMBIIIIEHHOCTH;

BIaJeTh npuéMaMu padboTel ¢ uMHopmaiuen: GopMyIupoOBaTh OCHOBAHUS
IUIS M3BJICYCHUST M 0000IIeHUsT nH(POPMAIIMKA W3 HECKOJIbKUX UCTOYHUKOB (2—3),
npeoOpa3oBbIBaTh HHGOPMAILIMIO U3 OJHON 3HAKOBOUW CHCTEMBI B JPYTYIO.

[IpenmeTHble pe3ysibTaThl OCBOCHUS MPOTPaMMbl MO OuHONOrUu (YyriryOJ€HHBIN
YPOBEHB) K KOHITy 00y4eHHs B 8 Kiacce:

XapaKTeprU30BaTh 300JIOTHIO U MHUKOJOTHIO KaK OMOJIOTMYECKHE HAyKH, UX
pas3iesbl U CBA3b C APYTUMH HAYKaMHU M TEXHUKOU;

XapaKTepru30BaTh MPUHIIMIIBI KJIaCCU(PUKAIIUU KUBOTHBIX, BUJI KAK OCHOBHYIO
CUCTEMATHYECKYI0 KaTerOpPHIO, OCHOBHBIE CHCTEMATHYECKUE TPYIIbl KMBOTHBIX
(cTpekaroniye, KOJIbYaThlE YEPBU, MOJUIIOCKH, IUIOCKHE YEPBH, YJIECHUCTOHOTHE,
KpYIJIbIE YEPBU, XOPIAOBBIE);

NPUBOAUTH MPUMEpPHI BKIIaaa poccuiickux (B ToM uucie A.O. KoBaneBckuii,
K.M. Cxkpsbun) u 3apyOexnsix (B Tom uucie A. JleBenryk, XK. Krosne, 3.
['exkenb) y4€HBIX B pa3BUTHE HAYK O )KUBOTHBIX;

NPUMEHATH OMOJIOTHYECKHE TEPMUHBI U MOHATHS (B TOM YHUCJIE: MUKOJIOTHS,
300JI0THs, DKOJIOTMSl JKUBOTHBIX, OTOJOTHs, NaJI€0300JI0THsl, CHUCTEMATHKA,
LIapCTBO, THUI, OTPsAJl, CEMENCTBO, pOJd, BUJ, KUBOTHAsl KJIE€TKA, TpUOHAsi KIIETKa,
KUBOTHAasl TKaHb, OpraH >KUBOTHOI'O, CUCTEMbl OPraHOB >KMBOTHOI'O, >KMBOTHBIN
OpraHu3M, MHTaHWE, JIbIXaHHE, POCT, Pa3BUTHE, KPOBOOOpAILECHHE, BBIJIECICHHE,
ornopa, JABW)XXEHHE, DPA3MHOXKXEHHE, MApTEHOTEHE3, pPa3gpa)kKUMOCTh, peQIIeKc,
OpraHbl YyBCTB, IIOBEJEHUE, cpeaa oOOWUTaHMs, MNPUPOJHOE COOOIIECTBO) B
COOTBETCTBHH C MOCTABJICHHOM 3aJ1aueii;



packpeiBaTh OOIIME MPU3HAKK JKUBOTHBIX M TPUOOB, YPOBHU OpraHU3AINMHU
KUBOTHOT'O U TPUOHOT0 OpraHU3Ma;

CpPaBHUBATH KUBOTHBIC TKAHU M OPTAHBI )KUBOTHBIX MEXITY COOOM;

CpPaBHUBATh CHCTEMBI OPTAHOB MEXIY COOOM M OMPEACISITh 3aKOHOMEPHOCTH
CTPOEHUS CUCTEM OPTaHOB B 3aBUCMOCTH OT BBIMTOJIHAEMON UMHU (YHKIINH;

OIMCHIBATH CTPOCHUE U )KU3HEACATEITHHOCTD JKUBOTHOTO OpraHU3Ma: OIopY U
JBUKEHUE, TUTAHUE U MMHIIEBapEHUE, JbIXaHUE U TPAHCIIOPT BEIIECTB, BHIJCICHUE,
PETYIAIUIO U TTOBEACHUE, POCT, Pa3MHOKEHHUE U Pa3BUTHC;

OIKCHIBATh PA3JIMYHBIC TUIBI PA3MHOKCHUS JKUBOTHBIX: THIPOCTATUYECKYIO
JIOKOMOIIHIO, JIOKOMOIIMIO TIPH TTOMOIIIM THIPOCKENIeTa, JJOKOMOITUIO TTPU TTOMOIITH
PBIUQXKHBIX KOHEYHOCTEH, THIBI >KH3HEHHBIX IIMKIOB, TPSIMOE W HEIPSIMOE
pPa3BHUTHE Y HACEKOMBIX;

XapaKTepHU30BaTh IMPOILECCH KU3HEACIATCILHOCTH KUBOTHBIX H3y4aeMbIX
CUCTEMATHUYCCKUX TPYII: JBIKCHUE, NMHUTAHWUE, JBIXaHWE, TPAHCIIOPT BEIICCTB,
BBIJICJICHUE, PETYJISINIO, TIOBSICHUE, POCT, Pa3BUTHE, PAa3MHOKCHUE;

BBISBJISATH  NPUYHMHHO-CJICICTBECHHBIC CBSI3M  MEXAY  CTPOCHHEM,
KU3HEJCATCIbHOCThIO M CPEJOW OOWUTAaHUS J>KMBOTHBIX W TPUOOB H3Y4acMBIX
CUCTEeMaTHYECKUX TPYIIIL;

pa3nuyaTh U OMHUCHIBATH KUBOTHBIX U TPUOBI U3y4aeMbIX CUCTEMATHYECKUX
TPy, OT/AENbHbIE OPTraHbl U CUCTEMBI OPTaHOB KUBOTHOTO MO CXEMaM, MOJIETISIM,
MYJIsKaM, pesibe(hHBIM TaOIHIaM;

BBISIBJISITh TPU3HAKU KIJIACCOB WICHHCTOHOTMX M XOPHOBBIX, OTPSIOB
HACEKOMBIX U MJICKOITUTAIOIIHUX;

BBITIOJIHSITH MTPAKTHYECKHUE U TabopaToOpHBIe paboThl 10 MOP(OJIOTHHU TPHOOB,
1o Mop¢OJIOTHH, aHATOMUHU, (PU3UOIOTUM U TOBEJIEHUIO KUBOTHBIX, B TOM YHUCIIE
paboThl C MHUKPOCKOIIOM C TOCTOSIHHBIMH ((DUKCHPOBAHHBIMH) U BPEMEHHBIMU
MUKpOTIpeTapaTaMu, UCCIeI0BaTEIbCKUE PA0OTHI C MCIOJIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB 1TU(POBOI1 TabopaTopuy;

CpaBHUBATh  NPEICTABUTENECH  OTIAEIBHBIX  CHUCTEMAaTHYECKUX  TPYIII
’KUBOTHBIX ¥ TPUOOB U JIeJaTh BHIBOJIbI HA OCHOBE CPABHEHUS;

KJIacCU(UIIUPOBATh KMBOTHBIX HA OCHOBAHHHM OCOOEHHOCTEH CTPOEHUS H
WHUBUYaTbHOTO Pa3BUTHS,

BBISIBJISITh YEPTHl TMPHUCIOCOOJICHHOCTH JKMBOTHBIX W TpHOOB K Cpene
oOWTaHWs, 3HAYCHUE IKOJIOTHIECKUX (PAaKTOPOB JIJISl KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3M JKMBOTHBIX M TPUOOB B MPHUPOJHBIX COOOIIECTBAX,
[EMY TUTaHUS;

yYCTaHABIMBATh B3aWMOCBSI3M MKy THUIIOM TIOJIOCTH Tela, THIIOM
KPOBEHOCHOW W BBLAEIUTEIBHON CUCTEMBI;



yCTaHABJIMBATh B3aWUMOCBS3M JKMUBOTHBIX C  pAcTEHUSIMH, Tpudamwu,
JTUIIAWHUKAMU U OaKTEPUSMU B IPUPOTHBIX COOOIIECTBAX;

yYCTaHABJIMBATh B3aUMOCBS3M MEXIY CTPOCHHEM XHBOTHOTO M CPEIOH ero
oOuTaHus;

XapaKTepU30BaTh JKUBOTHBIX W TPHUOBI MPUPOIHBIX 30H 3EMITH, OCHOBHBIC
3aKOHOMEPHOCTH PaCIpOCTPaHEHUS KUBOTHBIX U TPUOOB TIO TIJIaHETE;

PacKphIBaTh POJTh JKUBOTHBIX M TPHOOB B MMPUPOTHBIX COOOIIECTBAX;

pacKphIBaTh POJIb TPUOOB B €CTECTBEHHBIX YKOCUCTEMAX M COOOIIECTBAX;

packpeiBaTh POJIb JIOMANIHUX M HENPOJYKTUBHBIX JKMBOTHBIX B JKHU3HU
YeJIOBEKa, POJIb IMPOMBICIOBBIX JKHBOTHBIX B XO3SHCTBEHHOW JIEATECIHLHOCTH
YeJIOBEKA M €T0 MOBCEAHEBHOM XKM3HU, OOBACHATHh 3HAUCHHUE )KHBOTHBIX B IIPUPOJIC
Y )KM3HU YEJIOBEKa,;

MOHMMATh MPUYUHBI M 3HATh MEPBI OXPAaHbI JKUBOTHOTO MUpPa 3EMJIH;

NOHMMAaTh (DYHKIIMM OPraHOB W CHCTEM OPraHOB JKHBOTHOTO B KOHTEKCTE
aJlanTallMK K OKpYXKaroIeH cpee;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPaX CBSA3b 3HAHUU MO OHMOJIOTHH CO
3HAaHMSIMU TI0 MaTeMaTuke, (U3MKe, XUMHUHU, reorpaduu, Tpyay (TEXHOJOTHH),
npeIMeTaM r'yMaHUTApHOTO IIUKIIOB, Pa3IMYHBIMU BUAMHU UCKYCCTBA;

UCIIOJIb30BaTh METO/bl OMOJIOTHU: MPOBOAUTH HAONIONECHUS 33 KUBOTHBIMH,
ONKCHIBATh KUBOTHBIX, UX OPraHbl M CHUCTEMBbl OPraHOB, CTaBUTh MPOCTEHIIIHE
OMOJOTUYECKUE OMBITHI M SKCIIEPUMEHTHI;

BIaJeTh NpuéMamMu paboTel ¢ uHbOpMaluei: GhopMyIUpOBaTh OCHOBAHUS
JUTS U3BJICUYCHUS U 0000IeHns HHPOPMAIMK U3 HECKOJIbKMX MCTOYHHUKOB (3-4),
npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh THCHMEHHBIE M YCTHBIE COOOIICHUS, HCIONb3Yysl TMOHATHIHBIN
anmapar M3y4aeMoro pasiena OHWOJIOTMH, CONPOBOXKIATh  BBICTYIUICHHE
mpe3eHTaIue ¢ yuéToM 0COOCHHOCTEH ayAUTOPUH 00yJarOIIHXCS.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMbl MO Ouonoruu (yriryOJ€HHBIN
YPOBEHB) K KOHITy 00Oy4eHHs B 9 Kiacce:

XapaKTepu3oBaTh HAYKH O 4YENOBEKEe (AHTPOIMOJOTHI0, AaHATOMHUIO,
(Gu3HONIOTHIO, MEAUIMHY, THUCTOJOTHIO, LUTOJIOTHIO M JIPyTrMe) M HUX CBS3H C
JIpYTUMHU HayKaMu;

OOBSICHATH TIOJIOKEHHE 4YEJIOBEKAa B CHCTEME OPTaHWYECKOrO0 MHpa, €ro
MIPOUCXOXKIEHUE, TTPUCTIOCOOIICHHOCTh K Pa3IMYHBIM JKOJOTHUECKUM (aKTopam,
OTIUYHS YEJIOBEKA OT JPYTHX >KUBOTHBIX, POJICTBO YEIIOBEYECKUX PAC, OCHOBHBIC
9Tanbl U (PaKTOPBI IBOJIOIUN YEIOBEKA,;

MPUBOAUTH MpUMeEpHI Bkiaaa poccuiickux (B ToM uucne W.IL. Ilasnos, N.U.
MeunukoB u aApyrue) u 3apyOexubix (B Tom yucie [1. Dpnux u apyrue) yu€Hbix B



pa3BuUTHE TMpeJCTaBlIeHU 00 aHaToMHU, O (U3MOJIOTUM W JPYTUX HayKax oO
YeJI0BEKE;

MPUMEHSTh OMOJOTUYECKUE TEPMUHBI U MOHSTHUS (B TOM YHCJIE: IIUTOJOTHSA,
TUCTOJIOTHS, aHATOMMUS YeJIoBeKa, (PU3UOJIOTHUS YelIOBEeKa, TUTUEHA, aHTPOTIOJIOTHS,
AKOJIOTHUSI YesIOBeKa, KJIeTKa, TKaHb, OPTraH, CUCTeMa OPraHoOB, MUTAHUE, JbIXaHUE,
KpOBOOOpailieHne, OOMEH BEIIECTB M MPEBpPAIICHUE JHEPTUM, JIBHXKCHUE,
BBIJICJICHUE, POCT, pa3BUTHE, I[IOBEJICHHUE, Pa3MHOXKEHUE, Pa3IpaKuMOCTh,
peryJsanus, TOMEOCTa3, BHYTPEHHsS cCpela, HUMMYHUTET) B COOTBETCTBUM C
MOCTABJICHHOM 3aJaucii;

MIPOBOJIUTH OIMMCAHHE MO BHEIIHEMY BHAY (M300pa)kKeHHUI0), cXeMaM OOIINX
MPU3HAKOB OpraHW3Ma YeJiOBEeKa, YPOBHEH €ro opraHu3alluu: KIETKH, TKaHH,
OpraHbl, CHCTEMBbI OPTaHOB, OPTaHU3M,;

CpaBHUBAaTh KIJIETKHM pa3HBIX TKaHEW, TPyNm TKaHEH, OpraHbl, CHCTEMBI
OpraHOB 4YEJIOBEKA, MPOIIECCHI KU3HEACATETLHOCTH OpraHu3Ma 4YeJIOBEKa, JIeNIaTh
BBIBOJIbI HA OCHOBE CpaBHEHUS,

XapaKTepU30BaTh MEXaHU3Mbl CaMOBOCIIPOM3BEIICHHS KJIETOK, CpPaBHUBATh
MHUTO3 M MEHMO03, XapaKTEepU30BaTh POJIb KIETOYHOTO SjApa B JEJIECHUU KIIETOK,
cTpoeHue U GyHKIUU XPOMOCOM;

OPUMEHSATh OWMOJOTHYECKHE TEPMUHBI M TOHATUS (T€H, TEeHeTUYecKas
WH)XeHepus, OMOTEXHOJOTHS, allJUleNlb, TE€HOTHUM, (EHTOTHIN, CKpEIIMBaHuE),
NOHUMATh UX CYIIHOCTH;

XapaKTepU30BaTh OCHOBHBIE IMOJOKEHUS KJIETOYHOM TEOpPHH, 3aKOHBI [
Menpens, XxpOMOCOMHYIO TEOPUIO HacieacTBeHHOCTH T. Moprana, 3akoH Xapau-
Baitn6epra;

paznuyath OWOJIOTMYECKH aKTHBHBIE BellecTBa (BUTAaMHHBI, (EPMEHTHI,
TOPMOHBI M JPYTHE), BBIABIATH HMX pOJb B Mpollecce OOMEHa BEIIECTB H
MIpEBpalICHUS SHEPTUH;

XapaKTepru30BaTh  OWOJIOTMYECKHUE  TPOIECChl: OOMEH  BEHIECTB |
MpEeBpallEHUE DSHEpPruu, MUTAHWE, AbIXaHHWE, BBIICIICHHE, TPAHCIOPT BEILECTB,
JIBUKEHUE, POCT, PETYJSAIUI0 (DYHKIMI, UMMYHHTET, Pa3BUTHE, Pa3MHOKCHHUE
YEJ0BEKa;

BBISIBIIATH PUYMHHO-CJICICTBEHHBIE CBA3U MEXAY CTPOCHUEM KIIETOK,
OpraHoB, CHCTEM OpPraHOB OpraHM3Ma dYeJlOoBeKa W WX (DYHKIUSIMHU, MEXKITY
CTPOCHHEM, )KU3HENIESITENbHOCTBIO U CPEION OOMTAHUS YEIOBEKA;

IPUMEHATH OMOJIOTMYECKUE MOJICNIU JIJIs1 BBISIBJICHUSI OCOOEHHOCTEN CTPOCHUS
1 (QYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

MPUMEHSTh OMOJIOTUYECKUE TEPMHUHBI U MOHSITHUS: MUKPO(DIOpa, MUKPOOHUOM,
MUKPOCHUMOUOHT;



OOBSACHATh HEMPOTYMOPAJIbHYIO PETYJISLHUIO MPOLECCOB KU3HEACATEIBHOCTU
OpraHu3Ma 4YeJIOBeKa;

XapaKTepu3oBaTh M CPaBHUBATH OE€3YCJIOBHBIE U YCJIOBHBIE pPEQIIEKCHI,
HACJICJICTBEHHBIC W HEHACIEJCTBEHHBIC MPOTPaMMbl TOBEICHUS, OCOOCHHOCTH
BBICILIEN HEPBHOM ACATEIILHOCTH YEIIOBEKA,

pa3niuuath HACJICICTBEHHbIE W  HEHACIEJICTBEHHbIE (MH(EKIIMOHHBIE,
HEUH(EKIIMOHHBbIC)  3a00JIeBaHMUsI  YEJIOBEKa, OOBACHATH  3HAUEHUE  MEP
MpopUIAKTUKY B PEIyNPEKACHUN 3a00JIeBaHUIN YEJIOBEKA;

OOBSICHSITh MIPUUYMHBI HACJIEACTBEHHBIX 3a00JICBAaHUN YEJIOBEKA, MEXAHU3MBbI
BO3HMKHOBEHUSI HamOoJiee pPACHpPOCTPAHEHHBIX W3 HHUX, HUCIOJB3YS MPU ITOM
MOHSITUS: T€H, MyTallusi, XpOMOCOMa, T€HOM, CBOOOITHO ONEPUPOBATH 3HAHUSIMU O
OpUYMHAX  PACpOCTpPaHEHHBIX  MH(MEKIHUOHHBIX  3a00JICBAaHUM  YeJOBEKa,
OPUHIUIIAX TPOPUIAKTUKA W JICUCHHUS PACHPOCTPAHEHHBIX WHOEKIIMOHHBIX
3a00eBaHUil 4YeNoBeKa, CBOOOJHO pellaTh KayeCTBEHHBIE M KOJUYECTBEHHBIC
3a/1a4u, OOBSICHATH MPUHIIUIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJIOB, dTUKHU
OMOMEIUITMHCKUX MCCIIeI0BAHUM;

BBITIOJIHSITh TMPAKTHYECKUE U JabopaTopHble pabOThI 10 aHATOMHH U
(U3MOTIOTUU YeIOBEeKa, B TOM YHCJEe PabOThl C MHUKPOCKOIIOM C TOCTOSSHHBIMU
(pukcupoBaHHBIMH) ¥ BpPEMEHHBIMH MHKpOIIpEnapaTaMu, HCCIeI0BATEIbCKIE
paboThI C UCTIOIB30BAHUEM NTPUOOPOB U UHCTPYMEHTOB I POBOI TaOOpaTOPUU;

peliaTh KayeCTBEHHBIE U KOJMYECTBEHHBIE 3a/aud, MCIOJIb3ys OCHOBHBIE
MOKa3aTeNu 370pPOBbs YEJIOBEKA, MPOBOAUTH PACUYEThl M OLICHUBATH IMOTYYCHHBIC
3HAYCHUS;

apryMEHTHUPOBAaTh OCHOBHBIE MPUHIIUIIBI 3JI0POBOr0 00pasa KU3HU, METObI
3allUTBl M YKPEIJICHUs 3J0pPOBBS 4YEJOBEKa: COaJlaHCUPOBAaHHOE TIUTAHUE,
COOMIO/IeHNE TPAaBWJI JIMYHOW TUTHEHBI, 3aHATUS (UBKYJIBTYpPOH U CIOPTOM,
palMoOHanbHAasl OpraHu3alus TpyJa W TOJHOLUEHHOTO OTIbIXa, I[O3UTUBHOE
AMOILMOHATBHO-TICUXUYECKOE COCTOSHUE;

UCIIONIb30BaTh TMPUOOPETEHHBIE 3HAHMS W YMEHHS I COOJIIOICHHUS
3I0pOBOTO  OOpa3a JKM3HH, COAJaHCHPOBAHHOTO MHTAaHUS, (HUIUIECKOU
AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, HJI MCKIIOUYEHUS BPEAHBIX IPUBBIYEK,
3aBUCUMOCTEH;

BIAJETh NpUEMaMM OKa3aHUsA I[E€PBOM IMOMOIIM YEJIOBEKY IpU MOTepe
CO3HaHMs, COJHEYHOM M TEIUIOBOM yjAapaX, OTpPaBJICHHH, YTOIUICHUH,
KpPOBOTE€UEHHH, TpaBMax MSITKUX TKaHEH, KOCTEeW CKeleTa, OpPraHOB YYBCTB,
0’KOrax U OMOPOKEHUU;

BIaJeTh NpuéMamu paboTel ¢ uHpopmanueit: GopmMyIupoBaTh OCHOBAHUS
JUTS U3BJICUCHUS M 0000IIEeHUs MHPOPMAIMK U3 HECKOJIBKHX HCTOYHHUKOB (4-5),
peoOpa3oBbIBATh UHPOPMAIUIO U3 OAHOI 3HAKOBOM CUCTEMBI B JIPYTYIO;



WCIIOJb30BaTh METO/Abl OMOJIOTHMU: HAOII0aTh, HW3MEPSITh, OMUCHIBATH
OpraHuW3M 4YeJOBeKa U TMPOIECCHl €ro  KU3HEACSATEIbHOCTH, IPOBOJUTH
MPOCTEHIIINE UCCIEAOBAHUS OPTaHU3Ma YeJIOBEKA U OOBSICHATh UX PE3YIbTaThI;

coOyoaTh TMpaBwia O€30MacHOr0 Tpyla Npu pabore ¢ y4eOHBIM U
7a00paToOpHBIM  00OPY/IOBAaHUEM, XHUMHUUYECKOM TOCYJIOH B COOTBETCTBUU C
WHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JCSATEIHLHOCTH;

BIaAeTh npuéMaMu padboTel ¢ uHpopmanuen: (HopMyIupoOBaTh OCHOBAHUS
JUTSL U3BJICUCHUS U 0000111eHNs HHGOPMAIIUU U3 HECKOJIBKUX UCTOUYHUKOB;

OOBSICHATH 3HAUEHUE PAOOT MO pacmuPpoBKe TEHOMOB BUPYCOB, OaKTEpUH,
rpubOB, pacTeHUN U KMBOTHBIX, XapaKTEPHU30BaTh MOAXOAbl K aHAIU3y OOJIBIINUX
JTAHHBIX B OMOJIOTHH, XapaKTEePU30BaTh IIEJIU U 3a]1aui OMOMH(OPMATUKH;

CO3/1aBaTh MHUCHMEHHBIE M YCTHBIE COOOIIECHMS, HCMONB3YS TOHSATUMHBIN
ammapaT M3y4eHHOro  pasjeia OHWOJIOTHH, CONPOBOXIATh  BBICTYIJICHUE
Ipe3eHTaIel ¢ y4éToM 0COOCHHOCTEN ayUTOPUN 00yJarONTUXCS;

MPOSIBJISAITh HMHTEPEC K YIIIYOJCHUI0 OHUOJOTUYECKHMX 3HAHWH U BBIOOPY
OuoJsioruu Kak npoduIbHOTO MpeaMeTa Ha YPOBHE CpeIHero 00Iero oopa3oBaHusl
i Oynymied  npodeCCHOHAIBHOW — JICSITEIBHOCTH B 00JacTH  OMOJIOTHH,
MEIUINHBI, MICUXOJIOTUHU u IPYTHUX HaIpaBJICHU.



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJIACC

Haumenosanue
Ne Konnuectso OCHOBHBIE BUBI IEATENBHOCTH
pa3zenoB U TeM [IporpammHoe copepxaHue
n/n 4acoB 00y4aroIuxcs
y4eOHOT 0 IpeaAMeTa
1. BBenenne
1.1 | Brenenue 5 [utonorus — HayKa O KJIETKE. O3HakoOMJIEHHE CO CTPOCHUEM

CoBpeMeHHas KJIeTOYHas TCOpHs.

Knetka — equnuiia ctpoeHus,
YKUZHEJIESITETLHOCTH U PA3MHOKEHUS
YKUBOT0. XMMHUYECKUN COCTAB KIIETKHU.
CrpykTypHas OpraHu3anus KJIEeTKH.
DyKapHOTHBIE U MPOKAPUOTHBIE KIIETKHU.
Mewmb6pana. [utomnazma. OpraHoubl.
Enunast MemOpaHHas cucteMa KIETKH.
MuToxonapuu u actTuabl. [{lurockener
Y OpraHouJbl ABUKEHUA. SAapo.
XpoMocoMmsbl. ['eHbl. Y 1BOeHHE XPOMOCOM.
IInongHOCTE KieTKH. KiIeTOUHBIN ITUKII.
Muto3. Melios. Pazmuoxenue. Turbl
YKA3HCHHBIX LIUKJIOB.

Bupyconorus — Hayka 0 BUpycax.

Bupycer — HeknieTounbie hOpMBI.

Bxrnan poccuiickux v 3apy0exKHBIX YUEHBIX
B pa3BUTHE BUPYCOIOTHHU. BupycHble
3a00JIeBaHUS PACTEHUMN, KUBOTHBIX

KJICTKHU.
HccnenoBanne XuMHUECKOTO COCTaBa
KJICTKHU.

ApryMEHTHpPOBaHHE JTOBOJOB

O KJIETKE KaK €JUHULIE CTPOCHUS

Y KU3HEAEATEIbHOCTH OPTraHU3MOB.
OrnpeneneHue 1Mo BHEIIHEMY BUY
(M300paKECHHUSAM U CXEMaM)
OpPraHOMAOB KIIETKHU.

PackpbiTHEe TEpMUHOB U TTOHSATHN
«KJIETOYHOE SIAPO», «XPOMOCOMBDY,
«TEH».

OOBsICHEHHE KJIIETOYHOTO ITUKJIA,
JEJICHUS SIApa, PA3HUIIbI MEXKTY
MEM030M U MUTO30M, TallJIOUIHBIM

U TUTIOUAHBIM HA00OPOM XpPOMOCOM.
PackpbiTHE CYIIIHOCTH TEPMUHOB
«0ecmnooe, MOJ0BOE PA3MHOKEHHE,
«KW3HEHHBIN UK.
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U yenoBeka. Mepsl NpopuIaKTUKU
BUPYCHBIX 3a00JieBaHnii. COBpeMeHHas
KJaccupUKaus opraHu3MOB, OCHOBHbBIE
npuHiunbl. Kinaccudukanys opraHuzMoB
Y DBOJIIOLIMOHHOE yueHue. Teopus
sposroniuu Yapie3za JlapBuna.

Metobl HAyYHOTO TO3HAHUS B OMOJIOTHH.

HpaBI/IJ'Ia pa6OTBI CO CBCTOBBIM MUKPOCKOIIOM.
BpeMGHHBIG H TIIOCTOAHHBIC MUKPOIIPCIIAPAThI.

MeTouKa IPUTOTOBJICHUS BPEMEHHBIX
MUKpOTIperapaToB. MUKPOCKOITHSI
ONTUYECKas, YIEKTPOHHAs, CKAHUPYIOIIAs,
30HI0Bas.

Jlemoncmpayua nopTpeTOB YUEHBIX,
MUKpOOTOrpaduit KIETOUHBIX CTPYKTYD,
BBITIOJTHEHHBIX C TIOMOIIBIO Pa3IMYHBIX
TUTIOB MUKPOCKOTIUH.

Jlabopamopnusie u npakmuueckue
pabomot.

[IpaBuia TeXHUKHA OE30MACHOCTH

Y TPOBEACHUH JTA0OPATOPHBIX

U TIPAKTHYECKUX padorT.

OCHOBBI MUKPOCKOTIH: TPUTOTOBJICHHUE
BpPEMEHHBIX MIpPeTnapaToB U paboTa

¢ Mukpockorom. OdopmiieHrne pe3yabTaToB
paboThI C MUKPOCKOIIOM

OBnageHne npueMaMu
BErE€TATUBHOTO Pa3MHOKEHHS.
PackpbITHE CyIIHOCTH TEPMUHOB
«raMeTopuUT» U «CTIOPOPUTH.
O3HakoMJIEHHE C TUITAMHU
YKU3HEHHBIX 1IUKJIOB.
ApryMeHTHpOBaHHUE J10BOJIOB

0 BUpYCaX, KaK HEKJIETOUHBIX
dbopmax.

O3HaKOMJIEHHE C BKJIAJIOM
POCCHICKUX U 3apyOEKHBIX YUEHBIX
B Pa3BUTHE BUPYCOJIOTHH.
O3HaKOMIIEHHE C COBPEMEHHOI
KJIaccu(uKanuei opraHu3MoB,

C 3BOJIIOLIMOHHBIM yueHueM Yapib3a.
JapBuHa.

O3HaKOMJIEHHE CO CTPOCHUEM

Y MIpaBWJIaMU pabOThI CO CBETOBBIM
MUKPOCKOIIOM

HToro yacoB no teme
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2. bakTepun u apxeu

2.1 | bakTepuu u apxeu 4 Mukpobuosorust — Hayka BrineneHnne XxapakTepHbIX IPU3HAKOB
0 MUKpoopranuzmax. OcoOeHHOCTH CTPOEHUS U )KU3HEAEATEIbHOCTU
CTPOECHUS IPOKAPUOTHOU KIICTKHU. OaxkTepuii U apxeu.

Muoroo0pasue ¢hopm KIEeTOK OaKTepHil. HccnenoBanue cTpoeHus
Poct u pazmHoxenue 6akrepuii. Criopbl MPOKAPUOTHOM KIIETKHU (Ha TOTOBBIX
Oakrepuil. JKuzHenesTeIbHOCTh OaKTepUil: MUKpOIIpenaparax).
aBTOTPO(HBIE U TeTePOTPOPHBIE, CpaBHEHUE KIETOK TPOKAPUOT
aHa’poOHbBIC U a3POOHBIC OAKTEPHH. 1 DyKapHuoT.
[HuanobakTepuu ¥ UX POJb B IPUPOJIE. Onucanue MHOTO0Opasus hopm
Oco0eHHOCTH OpraHu3aluy apxen U Ux OakTepuii.
oruuus ot Oakrepuil. Ponb apxeit OGocHoBaHue postk OakTepuit
1 OaKTepuii B BOSHUKHOBEHHHU SYKapUOTOB. | U apXCH B IPUPOJC U KU3HU
PacnpoctpaneHHOCTh OakTepuii 1 apxei, ux | 1€JI0BCKa.
pOJIb B TIPHPOJIE U SKM3HH YeloBeKa. Pob Onucanue UCIoNb30BaHUs OaKTepuid
OakTepuil B OMOr€OXUMHYECKUX ITUKIIAX. B Mponeccax KBaeHHs,
JlabopamopHhuie u npakmuueckue CHJIOCOBAaHHUA, CHIPOACIINA 1 NIP.
paoompl. ApryMEHTUPOBAHUE MEP
3yueHne METO/I0B Ie3UHPEKIUH npoduIaKTUKYU 3a00JI€BaHUH,
U CTCPUIN3ALINH. BBI3bIBAEMBIX OaKTepUSIMHU
N3zygenune mopdonoruu 6akTepuii
Ha MUKPOCKOIMYECKHUX MpernapaTax

Htoro yacoB o teme 4

3. MHoOroo6pa3sue 0THOKJIETOYHBIX IYKAPHOT

3.1

MHuoroo0pasue
OJTHOKJICTOYHBIX
yKapuoT

4

OcHOBHBIE MPU3HAKK OJTHOKJIETOYHBIX
sykapuoT. CTpoeHue, IBUKECHUE, TUTAHUE,
Pa3MHOXECHHUE OJTHOKJICTOUYHBIX

Brigenenne xapakTepHbIX MPU3HAKOB
OJTHOKJICTOYHBIX.
OOBsicHEHHE CTPOCHUS
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aBTOTPO(HBIX U T€TEPOTPOPHBIX 3YKAPUOT
Ha IpPUMEpE IBIIICHBI U TPUIIAHOCOMBI,
TPUXOMOHA/IbI M KUIIEYHOU JSAMOIHH,
uHpy30pun Ty(EIbKU U MATSIPUITHOTO
MJ1a3MOJIUs, paauoIapuii u popamuHudep,
ame0bl poTes, TuaTomMeil. 3HaueHue
OJIHOKJIETOYHBIX 3YKapuOT B MPUPOJIE

U KU3HM YyenoBeka. CoHHas 00JIe3Hb,
0one3np lllaraca. Koxubiii

Y BUCLIEPAJIBHBIN JICUIIIMAHUO3.
Tpuxomonuas. JIam0Ommo3.
Jlabopamopnusie u npakmuueckue
pabomot.

N3yuenue oqHOKIETOYHBIX OPTaHU3MOB
I10JT MUKPOCKOIIOM Ha BPEMEHHBIX

U (pUKCHpOBaHHBIX MUKpOIIpENapaTax

OJTHOKJIETOYHBIX, CIIOCOOOB UX
nepeIBUKEHUSL.

Habnronenue nepeiBUKEHUS B BOJIE
UH(PY30pUU-TY PENTbKU

Y MHTEpIIpEeTalUs TaHHBIX.
AprymMeHTUpOBaHUE MPUHIIUIIOB
3JI0pOBOT0 00pa3a >KU3HU B CBS3H

C MOTIaIaHKEM B OpraHU3M YeJIOBeKa
Mapa3suTHUYCCKUX MTPOCTEHIITUX
(MaNSIpUITHBIN TIa3MOIUH,
U3eHTepuitHas ame0a, TaMOmus,
CaJbMOHEIIA U JI.).

AHamnu3 1 O1IeHKa c1Ioco00B
BbIJICJICHUS U30BITKA BOJIBI

Y BPEJHBIX KOHEYHBIX MPOJTYKTOB
oOMeHa BEIIECTB Y MPOCTEHIITNX,
OOUTAIOIIUX B IPECHBIX U COJIEHBIX
BOJOEMaX.

N3roroBneHne MoJenu KIETKA
IIPOCTEUILIETO

HToro yacoB o Teme

4

4. ApXemiacTUAHbIE HIH «PACTEHHUD)

4.1

boranuka — Hayka
O pPaCTEHUSX

1

Kpatkas ucropus pazButus OOTaHUKH.
boranunka u 00bEKTHI €€ UCCIIETOBAHMIA.

O0BeM mapcTBa «PacTEHUS» B COBPEMEHHOMN

CHUCTEME OpraHuYecKoro Mupa. Paznenst
0otaHuku. CBsI3b OOTAHUKHU C IPYTUMU

O3zHakomiieHHE ¢ 00BEKTaMH
U3y4yeHUs OOTAHUKH, €€ pa3/ieamMu.
PackpeiTHe TEPMUHOB U TOHATHM:
MOpP(OJIOTHUsi, AHATOMUSI,
dbu3moorus, CUCTeMaTrKa pacTCHUH,

50




OMOJIOTMYECKUMU HayKaMU, MEIUIIMTHOM

U CEJILCKUM X03SMCTBOM. Porb O0oTaHMKH

B (popMUpOBaHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
[TepcriekTUBBI pa3BUTHS OOTAHUKHU KaK
Hayku. [IpumeHneHre 60TaHMYECKUX 3HAHUM
yenoBekoM. [Ipodeccun uenoseka,
CBsI3aHHBIE ¢ OOTAHUKOM.

Jlemoncmpayus NOPTPETOB YUCHBIX,
JKUBBIX PACTEHUH, KOJUICKIIUN U MYJISKEN

DKOJIOTHS, I1aJ1e000TaHUKa.

Y CcTaHOBJIEHUE B3aUMOCBSI3U

C IpYTMMHU HayKaMH.

PackpeiTHe posnu 3HaHUN

O PACTEHUSIX JJIsl YEJIOBEKA.
IIposiBinenue nunTepeca

K npodeccusiM, CBI3aHHBIM

C U3YUYEHUEM pacTeHul (onucaHue
npodeccuit)

4.2

OO6mast opranu3anus
PacCTUTEIILHOTO
OpraHu3Ma

PacturenbHas kieTka U ee 0COOCHHOCTH.
PacturensHbie TKaHU. OTKPBITHE
pacTuTenbHbIX TKaHeil. CTpoeHue

U (DYHKIIMH paCTUTENbHBIX TKaHEH.
[IpocThie U CIOXKHBIE TKAHU.
OO6pazoBaTtenbHbIe, TOKPOBHBIE, OCHOBHEIE,
MEXaHUYECKHUE, TPOBOIAIINE TKAHU.
Oprassl U CHCTEMBI OPTaHOB
pPacTUTENBHOIO OpraHu3Ma,

UX B3aHMOCBS3b.

PacTurenbHbIil OpraHu3M Kak €IUHOE
uesoe. BereratuBHbIe U reHEpAaTUBHBIE
OpraHbl.

Jlemoncmpayus onbITOB IO 0OHAPYKEHHUIO
B CEMEHaX pPacTeHUI BO/bl, MUHEPAJIbHBIX
Y OpraHWYeCKHX BEUIECTB, KpaxMmara, Oeyka
U Kupa.

BrisiBiieHuE COMTOAYMHEHHOCTH
YpOBHEW OpraHU3aIiu
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOT'0, OPTaHHOT'0, CUCTEM
OpPraHoOB U LIEJIOTO OPTaHU3Ma.
HccnenoBanue U aHaau3 rOTOBBIX

MUKPOIIPENAapaTOB TKAHEW PACTEHUH.
Y CcTaHOBJIEHUE B3aUMOCBSI3EN MEKTY

O0COOEHHOCTSMH CTPOCHHS
U QYHKIUSIMU TKaHEH
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Jlabopamopnusie u npakmuueckue
paoomot.

W3ydeHne cTpoeHUs: paCTUTENBHBIX KIETOK
Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenaparax.
Ha6nrogenue npoiecca miazmosnunsa

¥ JICTINIa3MOJIH3a B PACTUTENBHBIX KJIETKaX
10T MUKPOCKOITIOM.

N3yuenue ocoOeHHOCTEN CTPOCHUS TKaHEH
pacTeHuii Ha TOTOBBIX U BPEMEHHBIX
MUKpOIpenaparax.

N3ydeHnne cTpoeHus OpraHOB pacTEHUIH

Ha KUBBIX 00bEKTax M repoapHbIX 0Opasmax

4.3

CrnopoBble pacTeHus

Kpachrie, 3enenbie 1 XapoBble BOJAOPOCIH.
AJIBrojiorusi — HaykKa 0 BOJAOPOCIISX.
Bopopocnu — HeTakcoHOMHUYECKas TpyIa
OpraHU3MOB, ITPUCITOCOOJICHHBIX K KH3HU
B BOJHOU CpeE, OTHOCSIINXCS

K Pa3JIMYHBIM LIAPCTBAM B COBPEMEHHOU
CHCTEME OpraHn4YecKoro Mmupa. Mecto
KPACHBIX, 3€JICHBIX U XapOBBIX BOJIOPOCIEH
B COBPEMEHHOM CUCTEME OPTaHUYECKOTO
mupa. OCOOEHHOCTH UX CTPOCHUS,
Pa3MHOKEHHS U )KM3HEHHBIX ITUKJIOB

Ha MpUMEpPE XJIaMUJIOMOHAIbI, XJIOPEIIIbI,
KJ1a710(OPBI U YIBBBI, CIUPOTHUPHI K XaPhl,

nopQupsbl.
Bypsbie Bonopociin, UX TAKCOHOMUYECKOE

Onurcanne 3aKOHOMEPHOCTEN LIUKIOB
pPa3BUTHUSA BOJIOPOCIIEH.

BrisiBiienue ocoOeHHOCTEH
Pa3MHOXKEHUS ¥ IUKJIOB Pa3BUTUS

Y BOJIOPOCIJIEH.

UccnenoBanue cTpoeHUs
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
BOJIOPOCJIEH.

O60ocHOBaHKE POITU BOJIOPOCIIEH.
O60CHOBaHKE TTOJIOKEHUST OYPBIX
BOJIOPOCJIEN BHE IAPCTBA PACTCHUM.
HccnenoBanue crpoeHus

Y )KU3HEHHOTO IIUKJIa JIJAMUHAPUH.
KnaccudpuunupoBanue pacteHuit

Ha OCHOBE MX MPUHAJIC)KHOCTU
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N0JIO)KEHHE BHE LIAPCTBA PACTECHUH.
JKu3HeHHbIe IUKIIBI JaMUHAPUU (MOpCKast
KarycTa) 1 pykyca. Pacnipoctpanenue

u 3Kosiorus. Poib B mpupoe u 3HaueHue
B JKHU3HU YEJIOBEKaA.

[TpoucxoxieHne BhICIINX PACTCHUM
(oMOpuO(dUT) OT XapOBBIX BOJOPOCIEH.
CoBpeMeHHBIE MOIX0/IbI K CHCTEMaTHKE
pacTeHu.

MoxoBuansie win Mxu. OOmast
XapaKTEePUCTHKA, CTPOCHHUE U
KU3ZHENIEATEITbHOCTb, )KU3HEHHBIH ITUKIT
Mx0B. MHOroo6pasue MXoB.

Kykyuikun neH u charaym.
Pacnipoctpanenue u 3K0JI0THsI MXOB.
3HaueHUE MXOB B IPUPOE

U )KU3HECSATEIHHOCTH YeIIOBEKa.
TopdoobpazoBanue. [leueHOUHUKH

Y AHTOLIEPOTOBBIE.

[IraynoBuaabie (mmayssl). O0mast
xapakTepuctuka. Mopdonoruueckue
0COOEHHOCTH BETE€TaTUBHBIX OPTaHOB.
Oco0eHHOCTH OpTraHU3aINH, )KU3HEHHOTO
UKJIa TutayHa OynaBoBuHOTO. [TomoBoe
MOKOJIEHUE, PeAYKIUs raMeTo(dura.
Pacnipoctpanenue u 3Ko0rust
MJIayHOBUAHBIX. 3HAUEHUE B IPUPOJIE

K OIIPEACIICHHON CUCTEMAaTUYECKON
rpy1re.

OnucaHue CUCTEMAaTUYECKUX TPYIIIL.
IIpuMeHeHne TEpPMUHOB: LIAPCTBO,
OTZEJ, KJIacc, MOPSAI0K, CEMENCTBO,
poa, BU/L.

PackpeiTHE CYyIIHOCTH TepMUHA
TOITYJISIUS.

OnucaHue 3aKOHOMEPHOCTEH IIUKIIOB
Pa3BUTUS PACTCHUM.

BrisiBrieHNE XapaKTEPHBIX TPU3HAKOB
CIIOPOBBIX PACTEHUN: KPACHBIX,
3€JIEHBIX U XapOBBIX BOJOPOCIIEH,
MOXOBHU/IHBIX, ITAIIOPOTHUKOBU/IHBIX,
IJIAYHOBUIHBIX PACTEHUM.
Onucanue MHOT00Opa3usi pacTEHUM.
BrisBinenue ocoOeHHOCTEH
Pa3MHOKEHUS U LIMKIIOB PA3BUTHS

Yy BOJIOPOCJIEH, MXOB,
MarOPOTHUKOBUIHBIX.

BrinosiHeHME IPaKTUYECKUX

1 1ab0OpaTOPHBIX paboT

10 CUCTEMATUKE PACTECHUI HA )KUBBIX
pacTeHusX u repOapHbIX oOpasiax.
HccnenoBanue CTpOEHHS MXOB,
MarnopOTHUKOB, XBOLIEH U IIJIAYHOB.
O6ocHOBaHKE POJI MXOB,
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U UCTIOJIb30BaHueE yeoBekoM. MckonaeMblie
IayHOBUAHBIC. POJIb HCKOTTaEMBIX
MJIAYHOBUIHBIX B PACTUTEIIBHOM TTOKPOBE
1aje030MCKOM 3pbl U B 00pa30BaHUU
KaMEHHOTO YIJIsl.

[TanmopoTHUKOBUAHBIE (TATTOPOTHUKHU

u xBoin). O01as XxapakKTepuCcTUKa
NarnopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHU3aIliy BETe€TaTUBHBIX OPTAHOB,
YKU3HEHHOTO IIMKJIa XBOIIA MTOJIEBOTO.
CrtpoeHnue U KU3HEACATETLHOCTD
MarOpOTHUKOB. JKU3HEHHBIN LIUKII
ManOPOTHUKOB Ha MPUMEPE IUTOBHUKA
MysKckoro. PacnipocTpanenue u skojaorus
NanOPOTHUKOBUIHBIX. 3HAYEHHUE B IPUPO/JIE
U )KU3HECSATEIBHOCTH YeIIOBEKa.
JlabopamopHnusie u npakmuueckue
pabomot.

N3ydyeHne ocoOEHHOCTEH CTpOeHUS

Y KU3HEHHBIX IUKJIOB OJTHOKJIETOYHBIX

Y MHOT'OKJIETOUYHBIX 3€JI€HBIX, XaPOBBIX

Y KPaCHBIX BOAOPOCIEHN HA KUBOM U
repOapHOM MaTepuare.

N3yueHue cTpoeHus U )KU3HEHHBIX IIUKIIOB
OypbIX BOJAOPOCIIEH HAa ’KUBOM U repOapHOM
Martepuae.

N3yuenne ocobeHHOCTEH CTpOeHUs

NarmoOpOTHUKOBUIHBIX,
IJIAYHOBUAHBIX B IIPUPOAC U KU3HU
YCJIIOBCKaA
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KyKYIIKHHA JIbHA U c(parHyMa (Ha KUBBIX
U TepOapHbIX 00BEKTAX).

Nzydenne ocoOCHHOCTEM CTpOCHUS TIayHa
OyaBOBUAHOIO (HA XUBBIX U repOapHBIX
00BbeKTax).

N3yuenue ocoOeHHOCTEN CTPOCHUS XBOIIA
M0JIEBOTO (HA KMBBIX U TepOapHbIX
00BbeKTaxX).

N3yuenue ocobeHHOCTEN CTPOCHHUS
NanopOTHUKA IIUTOBHUKA MYKCKOTO

(Ha KUBBIX U repOapHbIX 00bEKTaX)

4.4

CemeHHEBIC pacTCHUA

lN'onocemennbie. Bo3HMKHOBEHHE CEMEHU —
BA)KHBIM 3TAIl B DBOJIIOLIMHU BBICIIINX
pactenuil. [[peBHUE CEMEHHBIE
MarnopoOTHUKHU, UX POJIb B TAJIbHEHIIIEM
Pa3BUTHUU CEMEHHBIX pacTeHuid. O01me
MPU3HAKU CEMEHHBIX PACTCHUH Kak
HanboJiee MPUCTIOCOOICHHBIX

K CyIIECTBOBAHUIO HA CYIIIE.
['onnoceMeHHbIE — HETAKCOHOMUYECKAS
TpYyIIIa CEMEHHBIX pacTeHuit. O01mas
XapaKTEePUCTHUKA, OCOOCHHOCTH
OpraHU3aI1uy rOJIOCEMEHHBIX. JKU3HEHHBIN
[IUKJT XBOMHBIX HA TPUMEPE COCHBI.
Pa3nooOpasue roioceMeHHBIX. XBOWHBIE,
I'mukroseie, CaroBHUKOBBIC, | HETOBEBIC.
Pacnpoctpanenue u 3Ko0rust

BrigBienne ocoOeHHOCTEN
Pa3MHOXEHHUS U LIUKIIOB Pa3BUTHUS
XBOWHBIX Y IBETKOBBIX PACTCHUU.
HccnenoBanue BHEITHETO CTPOCHUS
BETOK, XBOU, IITUIIICK U CEMSIH
XBOMHBIX pacTeHui (eab, COCHA,
JIMCTBEHHUIIQ).

O60cHOBaHWE POJIM XBOMHBIX

Y IIBETKOBBIX PAaCTEHUM B IPUPO/IC
1 JKU3HH YCJIOBEKA.

BrisiBiieHHE XapaKTEPHBIX TPU3HAKOB
LBETKOBBIX PACTEHUM.

Y cTaHOBIIEHHE B3aMMOCBSI3EH
MEKy OCOOCHHOCTSIMU CTPOEHUS
MOKPBHITOCEMEHHBIX PACTCHUH

U UX CUCTEMaTHUUYCCKOU
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TFOJIOCEMEHHBIX. 3HAUEHUE B IPUPOJIE

U B XO3IMCTBEHHOM JIeSITEIbHOCTHU
YEJI0BEKA.

JlabopamopHhvie u npakmuueckue
paoomot.

N3yuennie 0cOOEHHOCTEH BHEIIHETO
CTPOCHMS BETOK, XBOU, IIUIIECK U CEMSH
XBOWHBIX (€J1b, COCHA, TUCTBCHHUIIA).

[IBeTkoBBIE pacTenus. Ob61Ias
XapaKTEePUCTHKA IIBETKOBBIX. CTpoeHUe

Y KU3HEACATETLHOCTD IIBETKOBBIX. [[BETOK
KaK Oprat IMoJOBOI0 pa3MHOKEHUS

y MIOKPBITOCEMEHHBIX PACTCHUM.
Pa3noo0pasue iBETKOB: IpaBUIIbHBIC

Y HENpaBWIbHBIC, 000CTIONbIE U
pazaenbHonoibie. OTHOIOMHbBIC

U IByJIOMHbIE pacTeHus. CorBeTus
(cnoxnblie, mpocThie). [{BeTenue. PasButue
MUKpO- U Meractop. ['ameTsl. OnblieHue.
OmnonotBopenue. 3urora. J{BoitHoe
OIUIOJJOTBOPEHUE Y MOKPBHITOCEMEHHBIX
(uBETKOBBIX) pacTeHU. PaboThI

C.I'. HaBamwnna. JKu3HeHHBIN UK
[[BETKOBBIX.

[Tnoner m cemena. PaznooOpasue miogos.
Cyxwue u counbie mioabsl. OTHOCEMSHHBIE

MPUHAITIE)KHOCTBIO.

Onucanue MHOroo0Opasusi HBETKOBBIX

pacTeHui
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Y MHOTOCEMSIHHBIE TT0oAbI. Coroaus.
CtpoeHue ceMsiH IBYI0JIbHBIX

U OJJHOJIOJIbHBIX pacTeHuid. PazHooOpasue
cemsH. PacripocTpaHeHue o108 U CEMSH
B MPUpPOJIC. Y CIOBHUS IPOPACTAHUS CEMSH.
JIpixanue ceMsiH. Pa3Butue npopocrka.
Pacnpoctpanenue 1ao/10B U CeMsIH

B MIPUPO/IE.

NunuBuayanbHOE pa3BUTHE PACTCHHIM
(ontorenes). [leproabl OHTOrEeHE3a:
AMOPHOHATBHBIN, MOJIOJOCTH
(FOBEHUJIBHBIN ), 3peJIOCTH (Pa3MHOXKEHUS ),
CTapOCTH (CEHWIbHBIN) Ha IPUMEPE
MOKPBITOCEMEHHOTO pacTeHus. Ctaguu
BEre€TAllMOHHOIO MEPHUOJIa PACTEHUIN

Ha [IpUMepE 3J1aKOB (BCXO/Ibl, KYLIEHHUE,
BBIXOJ B TPYOKY, KOJIOIIIEHUE, [IBETCHHE,
CO3pEBaHuE).

JlabopamopHhule u npakmuueckue
pabomot.

H3zydyenune mopdooruu 1BeTka (Ha KUBbBIX
U UKCHUPOBAHHBIX OOBEKTAX).

N3ydenune pazHooOpas3us COIBETHIA

(Ha repOapHBIX 00pasmax).

N3yueHue cTpoeHUs 3aBsI3U 1IBETKA

Y CEMSITIOYKH M0JI MUKPOCKOIIOM

(Ha TOTOBBIX MUKpOIIpEIapaTax).
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N3yyeHue ctpoeHus cemsH
INOKPBITOCEMEHHBIX PACTEHUM.
N3yueHne cTpoeHus MI040B U COIIOANN

HToro yacosB 1o teme

20

5. CTpoeHue U ’KH3HeIeSITeILHOCTh CEMEHHbIX PACTEeHUH

5.1

IToGer u moGeroswie
CUCTEMBI

5

[To6er. Mopdoinorust modera. CtpoeHue
00JIMCTBEHHOTO ToOera. Y3en.
Mexnoysnue. MeTaMepHOCTb.
Pa3Hoo6pasue noderos. YKopoueHHbIE

U yJJTMHEHHbIe mo0eru. BereratuBHbIC U
reHepaTuBHbIe ooeru. [lomoxenue modera
B [IPOCTpPaHCTBE. BU0M3MeHEeHHbIE TOOETH.
[Touka — 3agarounsrit moder. CTpoeHue
nouku. PaznooGpaszue nouex:
BEr€TaTUBHbBIC, BET€TATUBHO-TEHEPATUBHBIE,
TE€HEpPATUBHbIE, OTKPBITHIE, 3aKPBITHIE.
Bepxymieunsie, 60KoBbIE (TTa3YIITHBIC)

Y IIPUAATOYHBIE TOYKHU.

Crebenb. Mopdoiorus crebiss. Dopma
cTebnel y TPaBIHHUCTHIX U IPEBECHBIX
pacTeHui.

Anaromus cteOist. CtpoeHue cTedns
JBYJIOJIbHBIX U OJTHOJIOJIbHBIX TPABSIHUCTBIX
pactenuii. Pacnosioxxenre mpoBOISIIIUX
Tkanei. CTpoeHune cTe0Is IPEeBECHBIX
pacTeHui.

Oynkuu ctedisa. Mexanudeckas,

HccnenoBanue Ha )KUBbIX 00BEKTAX
WM Ha repOapHbIX 00pasiax
Mopdosoruu noodera.

PackpeiTie GpyHkiui
BUJIOM3MEHEHHBIX MMOOETOB.
Onucanue CTpOCHUS BEreTaTUBHBIX
U TeHEPATUBHBIX MOYEK.

AHanu3 MonepevyHoro Cruia cTBoja
pacTeHUI.

O3HaKoOMIIEHHE C 0COOCHHOCTAMHU
CTpOEHUS CTEOII OAHOIOIBHBIX

U JIBYJIOJIbHBIX TPABSTHUCTHIX
pacTeHuit; ¢ 0COOCHHOCTIMHU
CTpOCHUS CTEOII IPEBECHBIX
pacTeHUN.

HabGmronenne u ananus
NEPEIBUKEHHSI PACTBOPOB
MUHEPAJIbHBIX BEIECTB

B CTEOJISIX pacTeHU

IIPU UX OKPAIIMBAHUU TYUIBIO

Y YepHUJIaMU (TPaBSHUCTBIC U
JIPEBECHBIC PACTCHMUS).
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TpaHCTIOpTHAas. BereTaTuBHOE pa3MHOXKEHUE
LBETKOBBIX PACTCHUHU.

Jlemoncmpayus onvima — NEPEIBUKEHAE
MUHEPAIBHBIX ¥ OPTAHHYECKHUX BEIIECTB
1o cTe0I10, BUAOU3MEHEHHBIX TOOETOB.
Jlabopamopnusie u npakmuueckue
paoomot.

Nzyuenue mopdonoruu nodera

Ha JKUBBIX 00bEKTaX WM Ha TepOapHBIX
obpasrax.

N3yuenue cTpoeHUs: BEreTaTUBHBIX,
IeHePaTUBHBIX U CMEIIaHHbBIX MTOYEK.
Pa3Hoo0pas3ue nmouek y ApeBeCHBIX
pacTeHU.

N3yuenue nmonepeyHoro crusia cTBoja
pacTeHUN U aHAJIU3 BIHSTHUS
IKOJIOTHYECKUX YCIOBHI Ha pa3BUTHE
pacTeHHU.

N3ydeHnne ocoOeHHOCTE aHATOMUYECKOTO
CTpOEHUS CTEOJISI IBYI0JIbHBIX

Y OJTHOJIOJIbHBIX TPABSHUCTHIX PACTEHUN
(Ha )KUBBIX 0OBEKTaX WM Ha TepOapHBIX
o0Opasiax).

N3ydenne 0coOeHHOCTE I aHATOMUYECKOTO
CTpOEHUS CTEOJIS IPEBECHBIX PACTCHHUIA.
N3yuenue Tpancmopra BemecTB B cTeOIIe.
Nzyuenue meramopd 0308 modera

O06ocHOBaHUE IPUYMH TPAHCIIOPTA
BEIIECTB B PACTCHUHU
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5.2

JInuct

Mopdonorus nucra. JluctoBas rmiacTUHKa,
OCHOBAHHUE JIUCTA, YEPEILIOK, TPUIUCTHUKH.
Pa3Hoo0pasue 1ucTheB: (GOPMBI JIMCTOBBIX
MJIACTUHOK, )KUJIKOBAHUE JINCTHEB, POCTHIE
U CJIOHBIE JTUCThs. JIucTOpacnoaoxeHue
U TUCTOBasi Mo3auka. Bunonsmenenus
JUCTHEB U UX (PYHKIIUH.

AHaTtoMuUs TMCTa. DNUAEpPMa U yCThUYHBIN
anmapat. Mezodwwi. [lurmMments! nucra.
[Tnactuapr. Xunku (cocyaucTo-
BOJIOKHUCTBIE TTy4KH). OCOOEHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.
OyHKIMY TUCTA. 3amacaronias, 3aluTHas,
BEreTaTUBHOE PA3MHOXKEHUE U JApyTHe
¢bynkuuu. Tpancnupanus u ra3000MeH.
BnusHue BHEIIHUX yCIOBHM

Ha TpaHcnupannio. DorocuHTtes. 3HaueHue
dotocunTesza. KocMuueckas poib 3e1eHBIX
pacrenuii (K. A. Tumupsszes). Jlucronan,
€ro MPUYUHBI, MEXaHU3M U 3HAUCHHE

B 'KU3HU PACTECHUSL.

Jlemoncmpayus onvimog:. BbIIEIIEHNE
MUTMEHTOB JINCTA Ha IPUMEPE CIIUPTOBOM
BBITSDKKH XJIOpoduiuia; oopazoBaHue
Kpaxmaja B 3€JICHBIX JUCThSAX HA CBETY
(purypsr FO. Cakca); BiusiHUE CUIIBI CBETA
Ha BBIJICJICHHE KUCIOPOAa BOIHBIMU

HccnenoBanne Ha )KUBbIX 00BEKTAX
WK Ha repOapHbIX 00pasiax
MOP(OJIOruu JHUCTA.

PackpeiTie pyHkuui
BUJIOM3MEHEHHBIX JIUCTHEB.
HccnenoBanue ¢ moMoIbo
CBETOBOI'0 MUKPOCKOTIAa BHYTPEHHETO
CTpOEHUS JIUCTA.

O3HakoMJIEHHUE C TUTMEHTAMHU

JHCTA.

PackpsiTHEe CyniHOCTH CBETOBOM

1 TeMHOBOH (pa3 porocuHTe3a.
OO6bsicHeHne 00pa3oBaHUs Kpaxmana
B 3€JICHBIX JIUCTBSX HA CBETY
(¢purypsr FO. Caxca).

Y cTaHOBJIEHUE B3aUMOCBSI3H YCIOBUM
Y MHTEHCHUBHOCTH TIpoliecca
dboTocuHTE3a; BIUSIHUE (POTOCUHTE3A
Ha ypOXKaMu.

Onucanre KOCMHUYECKOH poIIn
3€JIEHBIX PACTEHUN

(K. A. Tumups3ses).

HccnenoBanue u 00bsICHEHHE
BEJIMYMHBI TPAHCTIUPALIUU

B 3aBUCUMOCTHU OT U3MEHEHUS
(bakTOpOB cpenbl (TeMIepartypa,
BJIQXKHOCTh, BETED).

60




pacTeHuUsIMU (TIOJICYET My3bIPHKOB
KHUCIIOPOIA).

Jlabopamopnusie u npakmuueckue
paoomot.

N3yuenue MopQotorun TMCTa Ha KUBBIX
00bEKTaxX WIK repoapHbIX 00pasiax.
Tunsl 1 GOPMYITBI TUCTOPACTIONOKCHHSL.
HccnenoBanre aHATOMUY JIHCTa

C MTOMOIIIHIO CBETOBOT'O MHKPOCKOTIA.
Nzydenne metamop¢030B JIMCTa

Y cTaHOBJIEHHUE B3AUMOCBSI3EN MEKITY

CTpoeHUEM U QYHKUUAMHU JIMCTA

5.3

KopeHnb 1 kopHEBBIE
CUCTEMBI

Mopdonorus kopHs. Buasl kopreit. Tumnsr
KOPHEBBIX CHUCTEM.

AHatomMus KopHs. 30HbI KOpHs. KopHeBoii
yexJIMK. CTpOEHUE KOPHS Ha MONEPEYHOM
cpe3e B 30HE BCAaChIBAHUSI.

OYHKINU KOPHS. 3aKPEIIEHUE PACTEHHUS

B cyOcTpate. BcackiBanue u npoBeieHUE
BOJbl U MUHEPAJIbHBIX BEIIECTB. 3allacaHue
IIATATEJIbHBIX BEIIECTB.

MuHepanpHOE TUTAHUE PACTEHU.
[locTyrieHre BOAbI U MUHEPATIBbHBIX
BemiecTB. KopHeBoe naBieHue. DIeMEHThI
MUHEpaJbHOTO MUTaHUS (MaKpO-

Y MUKPO3JIEMEHTHI). BripamnBanue
pacTeHuid METOaMHU THAPOIIOHUKH

u a’pornoHuku. OdecneyeHue ycioBui
JUISL IbIXaHUS KOPHSL.

HccaenoBanue Ha KUBBIX 00BEKTAX

WM Ha TepOapHBIX o0pasmax

MOp(bOJIOI’I/II/I KOPHA; BUIOU3MCHCHUA

KOpPHEM.

O3HaKOMJIEHHE C aHATOMUYECKUM
CTPOCHHEM KOPHS Ha TOTOBBIX
MHKpoOMpenaparax.
HccnenoBanue ¢ moOMOIIBIO
CBETOBOT'O MUKPOCKOIIA CTPOCHUS
KOPHEBBIX BOJIOCKOB.

Onucanue mpoiiecca MUTaHUS

Y JIbIXaHUsI KOPHS.

OOBsicHeHHE HEOOXOTUMOCTH
BO3/AYyXa /IS pa3BUTHUS KOPHEH.
Habnroaenue u ananus mpoiecca
MOCTYIIJICHHS BOJIBI U3 TTOYBBI

B KOPCHb, HAIrHCTAIOIICI'O I[CﬁCTBHﬂ
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Jpixanue kopHs. CuHTE3 OMOJIOTHYECKU
aKTUBHBIX BellecTB. BereratuBHoe
pasMHOXeHUE. BunonsMeHeHns KopHen
U UX (PYHKIHH.

Jlemoncmpayus OTpacTaHUs IPUJATOYHBIX

KOPHEH Ha MpUMepe CMOPOJIMHBI U APYTHX
pacTeHUI; TOCTYIUJICHUS BOJIBI U3 TTOYBBI

B KOpEHb, HATHETAIOIIETO JCHCTBUS KOPHS,
BUJIOM3MCHCHHBIX KOPHEH.
Jlabopamopnusie u npakmuueckue
pabomot.

Nzyuenue Mopdororun KOpHs Ha >KUBBIX
00beKTax WK repOapHbIX 00pa3iax.
N3yuenue aHaTOMHYECKOTO CTPOCHUS
KOPHSI Ha TOTOBBIX MUKpOTIpernapaTax.
N3yuenue cTpoeHuss KOHYMKA KOPHS
IPOPOCTKA MIIEHUIIB U IEPBUYHOTO
CTpOEHUS KOpHS upuca (Wiu APyroro
pacTeHus).

W3y4eHune CTpoeHrs KOPHEBBIX BOJIOCKOB

C TIOMOILBIO CBETOBOI'O MUKPOCKOTIA.
HccnenoBanue BIUSHUS BO3TyXa

Ha pa3BUTHE KOPHEM.

Nzydyenne MmetaMopo30B KOPHS

KOPHSI.
HccnenoBanue BIussHUSA BO31yXa

Ha pa3BUTHUE KOPHEM.

HaGmronenue 3a nporeccom
BbIpallBaHNs PACTCHUI HA PacTBOPE
MUHEpaJIbHbBIX CoJiel (METO
THJIPOTIOHUKH).

BrIsiBIeHUE 1 aHAIN3 IPU3HAKOB
HapyLICHUS] MUHEPAJIIBHOTO MUTAHUS
Yy PaCTEHUI HAa OCHOBE BH3yalbHOM
JINarHOCTHUKHU.

OOBsicHEHUE UCTIONb30BAHUS
3eJIeHbIX Y100peHUi AJ1s pocTa

Y PAa3BUTHUS PACTCHUM.
YcTaHOBIIEHNE B3aUMOCBSI3EH MEX LY
CTpPOCHUEM U QYHKIUSIMH KOPHS

5.4

BeretatuBHOE
Pa3MHOKEHHE
pacTeHun

BereratuBHO€ pa3MHOXKEHUE [IBETKOBBIX
pPACTEHHMH U €r0 3HAYEHUE B €CTECTBEHHBIX
YCIIOBUSIX U B CEJILCKOXO35IMCTBEHHOM

OBnajeHue npuemMamMu
BETE€TaTUBHOTO PA3MHOKEHUS
pacTeHu Ha MPUMepPe KOMHATHBIX
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npakTuke. OCHOBHBIE (POPMBI
BEreTaTUBHOTO PA3MHOXKEHHUS: KOPHSIMH,
JUCTBSMH, HaJI3EMHBIMU U TMOJI3EMHBIMU
noOeramu. Pa3MHoOeHnEe TPUBUBKOM.
Pa6otsl N.B. Muuypuna. KnonupoBanue
pacrenuii. MUKpOKIIOHAIbHOE
pa3mMHOKeHue pacteHuil. Knerounas
WHXXEHEPHS KaK COBPEMEHHAs! TEXHOJIOTUS
Pa3MHOXKEHUSI PACTEHU.

[Tousa. PaGotsl B.B. JlokyuaeBa o nouse.
XapakrepucTuka rnoussl. Pasnooopaszue
nouB. [Imonopoaue nouBsl. Y 100peHus.
Hapymenus MUHEpaIbHOTO TUTAHUS
pacTeHuil. ATpOTEXHUYECKHUE MPUEMBI
00paboTku mouBkl. [ToHATHE O cCeBOOOOPOTE
Y €ro 3HAYEHUU JJIs1 BBIpAIIMBAHUS
CEJIbCKOXO03MCTBEHHBIX KYIBTYP.
Jlemoncmpayus cnoco60B BET€TaTUBHOTO
Pa3MHOXKEHUS Ha MPUMEpPE KOMHATHBIX
pacTeHui.

Jlabopamopnbsie u npakmuueckue
pabomot.

N3yueHne MUTO3a B KOPEIIKE JTyKa.
N3yuenue )KU3HEHHBIX [IUKIIOB PACTCHUN
Ha TepOapHBIX 00pa3iax.

MeTtob1 MUKPOKJIOHAJIBHOTO Pa3MHOKEHHUS
pacTeHui

pacTeHU.

PackpsiTHE CYIIHOCTH TEPMUHOB
«KJIIOHUPOBAHUE PACTCHUI,
«MHUKPOKJIOHAJIbHOE Pa3MHOKEHUE
PACTEHUI», KKIETOYHAS UHKEHEPHUSI
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5.5 | Knaccudukarms 5 OnnononbHble U JIBynoibHble. CeMericTBa | KitaccupuumpoBanue 0CHOBHBIX
IIBETKOBBIX BETKOBBIX. JIByonbHbIe: KpecTolBeTHbIE, | KaTErOpUi CUCTEMATUKU PACTEHUM.
Po3zousernsie, [Tacnenosele, [IpumeneHne OMOTOTUIECKUX
CrnoxHO1BETHbIE, MOTBIILKOBBIC TEPMHUHOB U MOHITUNA: CHCTEMATHKA,
(bo6oBrIe), 3oaTHUHBIC. OTHOOIBHEIC: IapCTBO, OTJIEN, KJIaccC, CEMENCTBO,
3naku, AMapuinrucoBsbie, JInieiHbIe. pox, BUJL.
Opxuasbie. OTINYUTENbHBIE TPU3HAKHU. BrisiBiIeHME CYyIIECTBEHHBIX
dopMyJIbl U TUArpaMMBbl IIBETKOB. MPU3HAKOB PACTCHUM: OTEeNa
JvkopacTyuue u KyJIbTypHbIE [ToxpeiTocemennbie (1[BeTKOBBIC),
MPEICTABUTEIIN CEMENCTB, NX 3HAUECHHUE kinaccoB (OJIHOTOJIBHBIE,
B IIPUPO/JIC U UCTIOJIBb30BAHUE YEIIOBEKOM. JIBYIOJIbHBIE) U CEMENCTB
PaCHpOCTpaHeHI/Ie M 3KOJIOTHUA IBETKOBBIX. (KpCCTOHBCTHBIG, TlacieHoBBIE
Jlabopamopnule u npakmuueckue v Ip.).
pabomot. Y cTaHOBIIEHHE B3aUMOCBSI3€ MEXTY
N3ydeHre oTIIMYUTENbHBIX TPU3HAKOB 0COOEHHOCTSIMH CTPOCHUS
IIPEACTAaBUTEIICH CEMENCTB ITOKPBITOCEMEHHBIX PACTEHUHN U UX
MOKPBITOCEMEHHBIX. CHCTEMaTHUYECKOM
Omnpenenenne NpeacTaBUTENEH PA3IUYHbIX | IPHHAICKHOCTBIO.
CEMENCTB C UCITOJIL30BAHUEM Ilpakmuueckan paboma
OMPEIICTUTENCH PACTCHUI «OrpeiesieHne CeMENCTB U MX
WJIU OMIPEICTUTEIbHBIX KAPTOUYEK OTJIMYUTEIbHBIX MTPHU3HAKOB
110 CXeMaM, OIHCAHHSIM
U U300paKeHUSIM.
HccnenoBanue BUI0BOM
MIPHUHAJIC)KHOCTHU MOKPHITOCEMEHHBIX
pacTeHui (OMpeaeTUTEb PACTCHUM )»
Htoro yacos o teme 25
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6. IxoJiorus pacrennii. Pactennss B npupoaHbIX co001IeCTBaX

6.1 | Dkonorus pacTeHuil.
Pactenus

B IPUPOJTHBIX
coo0IIecTBax

7

Pacrenus u cpena obutanus.
Dkonoruyeckue Gpakropsl. Pacrenus

U YCIIOBUSI HE)KUBOM MPUPOJIBI: CBET,
TEeMIIepaTypa, BIaKHOCTh, MUHEPaTbHBIN
COCTaB MOYBbI. DKOJOTHYECKUE TPYTIIIHI
pacrenuid. PacteHus u ycioBusl KUBOU
MPUPOIBI: IPSIMOE U KOCBEHHOE
BO3JICHCTBHE OPTaHU3MOB Ha PACTCHHUS.
B3aunmocBsi3u pacTteHuit Mexay cooom

U C IPYTUMHU OpPTaHU3MAaMHU.

3HaueHUE MOYBEHHBIX OPraHU3MOB

JUISl IATaHUS pacTeHuil. Pusocdepa.
bakTepuanbHbie KiyOeHbKH. MUKOpHU3a
(3H0- ¥ SKTOMUKOpPHU3a). 3€JICHbIE
ya00peHusl.

PactutenpHOE cO00IIECTBO ((DUTOIIEHO3).
buonenos. Jxocucrema. buopaznoobpasue.
BuoBoii cocTaB pacTUTEIBHBIX COOOIIECTB,
JTOMUHHUPYIOUIME B HUX BUAbI PACTCHHIA.
Pacnpenenenrie BUOB B paCTUTEIbHBIX
coobmecTBax. SApycHocTh. PacTurenbHbie
coolriecTBa: jgeca, 1yra, 00J10Ta, TYHAPHI,
myCcThIHH. [IprcIocO0IeHHOCTh pacTeHHMA

K cpeje u MectaM oouTanus. CMeHa
pacTUTENbHBIX cO00IIeCTB. PacTUTENIBHOCTD
(pactutenbHblii TOKPoB). Diopa.

PackpbiTre TOHATHI «IKOJIOTUYECKUE
(haKkTOphI», «IKOJOTUYECKUE IPYIIIHI
pacTeHuin», «hUTOIEHO3Y,
«OHOIICHO3Y, «IKOCUCTEMA.
O6ocHOBaHUE Mpoliecca pa3BUTHUS
PaCTUTENBLHOIO MUpPa HA 3eMIIE.
BrisiBnenue npumeposn
BO3HUKHOBEHUS MPUCTIOCOOTICHHOCTH
pacTeHui K cpeie OOuTaHus.
OOBsiCHEeHHE B3aMMOCBS3H
OPTraHU3MOB

65




B3aumocss3b opranuzmos. MHpekroHHbIe
00JIe3HU pacTeHU 1 UX BO30YAUTENH.
Bupychsie (Mo3anyHas 607€3Hb Tabaka,
MECTPOJICTIECTHOCTH TIOJIbIIAHA U IPYTHE),
rpuOKOBbIE (p’KaBUMHA, MyYHHUCTas poca)

u OakTepuanbHble (MOKpas THUJIB)
3a0oneBanus pacrenuii. UMMmyHurter

y pactenuid. [Ipuuunsl pacnpocTpaneHus
UH(EKIIMOHHBIX 00JIe3HEN PACTEHUI.
[TpuHIMIIBI TPODUIAKTUKY U JIEYEHUS
UH(EKIIMOHHBIX 00JIe3HEN pacTeHU

B MIPAKTHUKE PACTEHUEBO/ICTBA.

IKCKypcuu uinu 6u0eoIKCKypcuu.
N3y4eHne BUAOBOTO COCTAaBa

Y 3KOJIOTUYECKOI'0 COCTOSHUS OJTHOTO

U3 paCTUTEIbHBIX COOOILIECTB pETHOHA.
Jlabopamopnusie u npakmuueckue
pabomot.

N3ydyeHne 0coOEHHOCTEH CTpOSHUS
pacTeHUI pa3INnYHBIX SKOJOTMUECKHUX IPYIII

HToro yacoB o Teme

7

/. PacTuTeIbLHBIN MUP U 1eATEJIbHOCTH YeJI0BeKa

7.1

Pacturenbhbiil Mup
U JIESITEIBbHOCTD
YeJ0BeKa

3

PazButne pacturenpHoro mupa. JKu3Hp
pactenuii B Boze. [lepBrie Ha3eMHbIE
pactenusi. OCBOCHHUE PACTEHUSMHU CYIIH.
DTanel pa3BUTHS HA3EMHBIX PACTCHUN
OCHOBHBIX CUCTEMAaTUYECKUX TPYIIIL.

Onucanue HUeHTPOB MHOT0O00pa3us 1
MPOUCXOKIECHUS KYJIbTYPHBIX
pacTeHUN.

PackpeiTre NOHATHIL: 3eMIIEIEIHE;
KyJbTypHbBIE PACTECHUS,
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Punnodutel — nepBbie HA3eMHbIE
cocynucTteie pactenus. [losBrnenue Tkaneu
1 oprasos. Poib npeBHUX
MarnOPOTHUKOBUAHBIX. Y CIO0KHEHUE
PaCTUTENBHOTO MUpPA B IIPOLIECCE IBOJIIOIUU.
[Taneo6oranuka. Mckonaempie OCTaTKH
pactenuii. Oxkamenenoctu. OTHEYaTKy.
«OKuBbI€ CKOTIAaEMBIE» CpEaU
COBPEMEHHBIX PAaCTECHUIA.

KynbTypHble pacTeHus u ux
npoucxoxaeHue. LleHTpbr MHOTOOOpa3us
Y IPOUCXOKICHHS KYJIbTYPHBIX PACTEHU I
(mo H.N. BaBuioBy). KynbsTypa
3emnenenus. KyapTypHble pacTeHUs
CEJIbCKOXO03MCTBEHHBIX YTOJIUI: OBOIHBIE,
IJI0JI0BO-SITOJIHBIE, TTOJIEBHIE.
[IpencraBneHus o ceneKuUn

U OMOTEeXHOJOTUU. MeToIbl BBIBEACHUS
HOBBIX COPTOB pacTeHUl. BO3BHUKHOBEHNME
KOHTPACTHBIX IPU3HAKOB Y PACTCHHI
oaHOTrO0 BUaA. MIcKycCcTBEHHBIN 0TOOD.
HacnenctBeHHOCTh, U3MEHYUBOCTb.
Co3pnanue HOBBIX TPOAOBOJIbCTBEHHBIX
KyJbTyp. [IponoBonbcTBEHHAs
oe3onacHocTh. baHku cemsiH.

Pactenus ropona, 0coOEHHOCTh TOPOACKOM
¢baopbl. 3aHOCHBIE U A0OPUTECHHBIE BUJIBI.

UCKYCCTBEHHBIN 0TOOD,
HACJIEICTBEHHOCTh, U3MEHYMBOCTb.
KnaccudununpoBanue KyabTypHBIX
PaCTEHUH 110 XO3MCTBEHHOMY
MPU3HAKY.

Onucanre METOJI0B BbIBEICHUS
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHUI.

PackpsiTue nipencrapieHui

O CEJICKIIUU U OMOTEXHOJIOTHH, UX
pPOJIM B CO3JaHUM HOBBIX
MIPOJIOBOJILCTBEHHBIX KYJIBTYD;
MIPOJIOBOJILCTBEHHON O€30MaCHOCTH;
OaHKax ceMsiH; KpUOKOHCEPBAIIUH.
Hccnenosanne
CEJIbCKOXO3SMCTBEHHBIX PACTCHUI
pEruoHa; COpPHbIX pACTEHUH PETHOHA.
BrisiBnenune uept
MPUCTIOCOOJIEHHOCTH TUKOPACTYIIIHNX
PaCTEHUH K )KU3HU B SKOCUCTEME
ropoza.

O60ocHOBaHUE MEp OXPaHbI PACTCHHIA.
Onucanrie COBpEeMEHHBIX
HKOJIOTHYECKUX MPoOIIeM

B COXPaHEHUH PACTUTEIBLHOTO MUPA
3eMIIn.

OOBsicCHEeHHE POJIM U 3HAYCHUS
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CuHaHTpOIHBIE, COPHBIE PACTEHHUSI.
Nutponyuentsl. Ilapku, neconapku,
CKBEPBI, 00TAHUUECKHUE CaJIbl, ICHIPAPHUH.
O3zenenenue. KomHaTHble pacTeHus,
LIBETOBOJICTBO.

[TocnencTBus AesTENBHOCTH YEIOBEKA

B 3KocucTtemax. OxpaHa pacTUTEIBHOIO
Mupa. BocctaHoBIeHHE YHCIEHHOCTH
penkux Bua0B pactenuii. Oco6o
OXpaHsiEMbI€ IPUPOJIHBIE TEPPUTOPUU
(manee — OOIIT): 3armoBeIHUKH, 3aKa3HUKH,
HallMOHAJbHBIE TTApKH, OnochepHbIe
3anoBeHUKHU. OxpaHa pacteHuid. Pactenus
Kpacnoit kauru Poccuiickon ®denepanuu.
IKCKypcuu unu 6u0e0IKCKypCcuu.
PazButHe pactutrenbHOro Mupa Ha 3emiie
(3KCKypCHs B TAJICOHTOJIOTHYECKUI

WJIM KpaeBeIueCKU My3eil).
Jlabopamophule u npakmuueckue
pabomot.

N3y4deHue cenbCKOX035UCTBEHHBIX
pacTeHul CBOETO PETHOHA.

N3yueHne copTOBBIX OCOOEHHOCTEM

KYJbTYPHBIX PACTCHUH B KU3HU
4eJI0BEKA

KYJIbTYPHBIX PACTCHHM
HToro gacoB 1mo Teme 3
OBIIEE KOJIMHECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

No
/i

Haumenosanue
pa3zenoB U TeM
y4eOHOT 0 MpeAMeTa

KomnnuecTtBo
YacoB

IIporpammHoOe conepxanue

OcCHOBHBIC BUBI ICATCILHOCTH
o0yyJaronuxcs

1. I'puObI 1 rpubOONOI00HBIE OPraHU3MbI

1.1.

['puls1 1
rprOOMNoI00HBIC
OpTaHHU3MBI

6

Mukonorust — Hayka o rpubax. Oo1mas
XapaKTepPUCTHKA TPUOOB.
Mopdonorudeckue 0COOCHHOCTH
BEreTaTUBHOTO Tena. [ udbl, MUTIEITHIA.
Oco0eHHOCTH CTPOCHHUS KIIETOK IPHOOB.
CXOJICTBO ¥ pa3IMyusl C pACTCHUSIMH

U )KUBOTHBIMU. [TuTanue rpubos
(cuMOMOHTBI, canpOTPOPBI, MAPA3UTHI).

Pasmuosxenue rpu6os. [lnecHeBbie rpuobI.

CbenoOHbIe U STOBUTHIE TPUOHI.
3uromuiietbl. OCHOBHBIC YEPThHI
OpraHu3aIliy Ha TPUMEpe MYKOopa.

Poxb B mpupoie 1 )KU3HU YelIOBEKa.
ACKOMHUIIETHI UJIM CyMYaThIe TPUOBI.
Oco0eHHOCTH CTPOCHUS

Y KU3HEACATEILHOCTH, PACIIPOCTPaHEHUE
¥ dKoJIorudeckoe 3HaueHne. CTpoeHHe Ha
npuMepe neHunmia. OTHOKICTOYHBIC
ACKOMMIIETBI — IpOoKU. Mcmonb3oBanue
JPOXCKEN MpH BBITICUKE XJieOa.
[TapasuTudeckue MpeacTaBUTEIIH

BrisiBiieHue XapakTepHbIX TPU3HAKOB
CTPOCHHUSI U )KU3HEICSITEIHHOCTH
rpuoOB.

UccnenoBanue cTpoeHUs
OJTHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX
rpuboB; Mpoliecca pa3sMHOKEHUS
JIPOKIKEN; CTPOEHHUS MIIOJOBBIX Tl
[UIATIOYHBIX TPUOOB.

OObsicHEeHNE CXOACTB U pa3Inyuil
rpuOOB C paCTEHUSIMU U )KUBOTHBIMHU.
Onucanue MHOrooOpa3us
3UTOMHUIIETOB, ACKOMUIIETOB,
JUIIAMHUKOB, 0a3UTMOMUIIETOB

Ha MpUMepax TUMUYHBIX
MPEJICTAaBUTENIEH.

BrisiBeHrne ocoOeHHOCTEH CTpOoeHUS
Y )KU3HEHHBIX [IUKJIOB IICEBIOIPHOOB.
HccnenoBanue crpoeHus

Y )KU3HEHHOTO IIUKJIa BO30OYAUTENS
dbuTodTopo3a kaprodemns
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ACKOMMIIETOB (BO30YAUTEIN CIOPBIHBH,
napIm, My4HUCTON POCHI U IPYTUE) U BpE,
HAHOCHUMBIN UMU CEJIBbCKOMY XO3AUCTBY.
bazunuomuriietsi. O0111as XapaKTepUCTHKA,
0COOEHHOCTH CTPOCHMS U Pa3MHOKEHUS

Ha IpUMEpPE NUISATMOYHBIX TPUOOB. 3HaUCHHE
rpuOOB B IPUPO/IE U B )KU3HU YEJIOBEKA.
CbenoOHbIE U STOBUTHIE TPUOHI.
[TapasuTtndeckue npeaCcTaBUTETN
06a3uIMOMHUIIETOB (TOJIOBHEBEHIE,
pKaBUYMHHBIC, HEKOTOPHIE TPYTOBBIEC).
Mukopu3a u ee 3HaueHue.
I'pubonogobubie opranu3mbl. OcCOOEHHOCTH
CTpoeHus KJIeTOK. OOMUIIETHI.
[Napa3utnyeckue npeacTaBUTENH
OOMMIIETOB Ha IpuMepe PUTOPTOPHI.
OO6m1ast xapaKTepUCTHKA
JUXCHU3UPOBAHHBIX TPUOOB (JTUIIIAHUKH ).
Ocobennoctu mopdoaoruu u
AHATOMUYECKOTO CTPOCHHUS JIUIIAITHUKOB,
NUTaHUE U pa3MHOXKeHue. MHorooOpasue
Y DKOJIOTUYECKHUE TPYIIIbI JIUIIAITHUKOB.
3HavyeHUE JUIIANHUKOB B MPUPOJIE

Y XO35ICTBEHHOU JEATEIIbHOCTU YEJIOBEKA.
NunukatopHas poJib JIMIIANHUKOB.
JImaiiHUKY — MUOHEPHI MPUPOIHBIX
COOOILIECTB.
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Ponb rpu0oB B KpyroBOpoTE BELUIECTB

B 3Kocucteme. Posib rpuboB

B [MI0YBOOOPA30BaHUU U 00ECIICUCHUH
II00pOAMs TOYBKI. bonie3HeTBOpHbIE
(mapa3zutruueckue) rpuosl. Muko3sl. Mepbl
npoQUIAKTUKU MUKO30B.
Jlabopamopnusie u npakmuueckue
paoomot.

N3yuenue ocoOeHHOCTEHN CTpOEHUS
TUTOJIOBBIX TEJ HUIAMIOYHBIX TPUOOB

Ha MUKPOCKOIMYECKHUX Mpenaparax

U MYJISDKaX.

N3yuenue cTpoeHus MmiecHeBbIX IPHUOOB:
MYyKOpa U MEeHULIMJILIA.

N3yuenue BnusiHUS BHEITHUX (AKTOPOB
Ha TIPOIIECC PA3MHOKEHHUS APOXOIKEH.
N3yuenue cTpoeHus U )KU3HEHHOTO 1IMKJIA
butodTOpHI HA )KUBOM U TepOApHOM
MaTepuae.

N3ydenue cTpoeHUs JIUIIaHHUKOB

(Ha repbapHBIX 00pa3iax)

HToro yacoB o Teme

2. ZKuBOTHBIE

2.1

3o0510rUs — HayKa
0 JKUBOTHBIX

O6HII/IG " CIICHHUAJIBHBIC PAa31CJIbl 300JIOTH.

Kpatkast ucropust pa3BuTus 300JI0THH.
OO0uue u cenranbHble METOAbl U3yUYECHHUS
KUBOTHBIX. CBSI3b 300JI0TUH C IPYTUMU

O3zHakomiieHHE ¢ 00BEKTaMH
V3y4EHUS 300JI0TUH, €€ Pa3JAeIaMH.
PackpeiTe TEPMUHOB U TOHATHI
300JI0TUH: TEIbMHUHTOJIOTHS,
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Y HayKaMH, MEJTULIMHOMN U CEIIbCKUM
X03MCTBOM. 3HAUEHUE 300JI0THUECKUX
3HaHu 15 yenoBeka. [Ipodeccun
YEJI0BEKA, CB3AHHBIE C 300JIOTUEN.
Jlemoncmpayus NOPTPETOB YUEHBIX,
n300paXeHui, Mojieel KUBOTHBIX,
MYJISKU KUBOTHBIX, BJIQXKHBIX IpEenapaToB
U JIpyTOE.

Jlabopamophule u npakmuueckue
pabomot.

CocraBienue pekoMeHaaui mno coopy
300JI0TUYECKUX KOJUIEKIUN.

CocrapiieHue onycanuii mpodeccuid,
CBSI3aHHBIX C 300JIOTHEH.

OO6m1ast opranu3alys >KUBOTHOTO OpraHru3Ma

HSHTOMOJIOT S, UXTUOJIOT U,
OPHUTOJIOTHUS U JIP.

YcTaHOBIIEHUE B3aUMOCBSI3H

C APYyTUMHU HayKaMH.

[IpumeneHne OMOTOTUIECKUX
TEPMUHOB U MOHSITHI: 300JI0T s,
9KOJIOTHUS, ITOJIOTHS JKUBOTHBIX,
Najae0300JI0TUs U JP.

PackpeiTre ponu 3HaHUN

0 )KUBOTHBIX JIJIsl YEJIOBEKa.
IIposiBnenue nunTepeca

K podeccusiM, CBI3aHHBIM

C U3YYEHUEM JKUBOTHBIX

(ormucanue mpodeccuit).
O3HakoMJIEHHE C O0IIUMHU

U CIIELMAIbHBIMU 300J10TUYECKUMU
METOJaMHU UCCIIEIOBAHMUSL.
[IpoBenenue HaOMIOACHUH

C )KUBOTHBIMH: OITUCAHUE LIETIEH,
BBIJIBUYKEHHUE THIOTE3
(IpennonaoxeHuit), NoJIy4eHue
HOBBIX (DaKTOB.

Onucanvie U THTEPIpPETALUS JTaHHBIX
C 1IeJIbI0 00OCHOBAHMSI BBIBOJIOB.
OBnajeHue npueMamMu padoThl

c Ouonoruyeckoil nHGopMaiuei u ee
npeoOpa3oBaHue
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2.2 | OcobeHHocTH
CTPOECHHUS JKUBOTHOU
KJIETKH

MHOroKJI€TOYHOCTh. TKaHHU )KUBOTHOT'O
opranuzMa. CTpoeHue 1 GyHKIUU TKaHEH
YKUBOTHOTO opranu3ma. Oprasbl U CUCTEMBI
OpPraHoB XUBOTHOTO opranuzma. opma
TeJa )KUBOTHOT'O, CHAMMETPHS TEJIA,
pa3Mepsl Tena.

JlabopamopHnvie u npakmuueckue
paoomot.

HccnenoBanue KJIETOK MO MUKPOCKOIIOM
Ha BPEMEHHBIX MUKpOIIpenapaTax.
CpaBHeHME paCTUTEIHLHON U ) KUBOTHOM
KJIETOK.

N3yueHune TkaHe )KUBOTHBIX

HccnenoBanne XuMU4eCKOro
COCTaBa OpraHu3Ma.
BrisiBieHue CynecTBEHHBIX
MIPU3HAKOB JKMBOTHOM KJIETKHU.
Onpenenenue Mo BHEIIHEMY
BUY (M300pakeHUSIM

U CXe€MaM) OpPTraHOU I0B )KUBOTHOU
KJICTKH.

Onucanue cTpoeHus

Y KU3HEACATEITLHOCTH
KUBOTHOM KJICTKH.
HccnenoBaHue no1 MUKPOCKOTIOM
KUBOTHBIX TKaHEM.

Y cTaHOBJIEHUE B3aUMOCBSI3EN
MeXAy 0COOCHHOCTSIMU
CTpPOCHHS U (YHKITUIMH
TKaHEH.

Y CcTaHOBJIEHUE B3aUMOCBSI3EN
OpraHOB U CUCTEM OPraHOB
YKUBOTHOT'O OpraHu3Ma.
CpaBHEHUE CTPOEHUS OPTraHOB

Y CUCTEM OPraHOB KUBOTHBIX.
OOBscCHEHHE TPOIIECCOB
KU3ZHEESITEIIbHOCTU KUBOTHBIX.
O3HakoMJIEHHE C YPOBHIMU
OpraHu3aluy KU3HUA

HToro yacos no teme
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3. CTpoeHue U ’KU3HeAESITeIbHOCTD ;)KHBOTHOI0O OPraHU3Ma
Oprann3MeHHbIH YPOBEHb OPraHU3ALMHU KU3HU

3.1

IIutanue
Y JKUBOTHBIX

3

Iumanue y scueomupix. DTaIbl TUTAHWS
y KUBOTHBIX. TUIBI TUTAHUS. DHAOIUTO3
¥ DK301UTO3. KileTouHOE U MOJIOCTHOE
nuiieBapenue. [Ipoucxoxnenue
MUILEBAPUTEIIBHON CUCTEMBI. DBOJIIOLIHS
MUILEBAPUTEIBHON cucTemsbl. Pa3aenenue
MUILEBAPUTEIIBHON CUCTEMBI HA OTIETIbI.
Oco0eHHOCTH MUTAHUS PACTUTEIBHOSTHBIX
KUBOTHBIX. OCOOCHHOCTH MUTAHUS
XUITHBIX KUBOTHBIX.

Jlabopamophule u npakmuueckue
pabomot.

N3yyenue nutaHuss NpOCTEUILIETO

10/ MUKPOCKOIIOM Ha BPEMEHHBIX
MUKpOIIpenaparax.

N3ydeHne nuTaHUs OTAEIbHBIX
IpEeACTaBUTENEH PA3IMYHBIX TPy
YKUBOTHBIX

3.2

Tpancropr
Y )KUBOTHBIX

TpaHcnopT y )KMBOTHBIX. TpaHCopT

y cTpekaronux u ryook. Ilomoctu Tema

y )KHUBOTHBIX. [Iporcxoxnenue u ctpoenne
MIEPBUYHOM MMOJIOCTU. Pa3BuTHE BTOPUYHOU
(LIeIOMHUYECKOi) MOJIOCTU. DBOJIIOIUS
MIOJIOCTEM TeJa y KUBOTHBIX. DyHKIIMU
MEPBUYHON U BTOPUYHOM MOJIOCTH TENA.

[TpumeHeHne GUOTOTUYECKHUX
TEPMUHOB U IIOHATUH: OIIOpA,
JBUKEHUE, TUTaHKE, MUILEBAPEHUE,
JIbIXaHUE, BBIJICIICHUE, PA3MHOKEHUE,
pOCT, pa3BUTHE, PA3APAKUMOCTD,
MOBEICHUE U JIP.

Onucanue cTpoeHus

U )KU3HEEATETHbHOCTH KUBOTHOTO
OpraHu3Ma: onopa u JABUKEHHE,
NUTaHUE U MUILEBAPEHUE, JIbIXaHHUE
Y TPAHCTIOPT BEILIECTB, BBIJEICHHE,
peryJsius U NoBeCHHE,
pa3MHOXEHHUE, POCT U Pa3BUTHE.
OOBsICHEHHE TIPOIIECCOB
KU3ZHEACSATSIbHOCTH KUBOTHBIX.
OO6cyxaeHue mpUIuHHO-
CJIEJICTBEHHBIX CBSI3€U MEXKITY
CTPOEHUEM U KU3ZHEAESITEIBHOCTBIO,
CTPOCHUEM U CPelioi oOUTaHus
KUBOTHBIX.

HaOmronenus 3a npoueccamu
YKU3HEJIEATEIbHOCTH )KUBOTHBIX:
JBIKEHUEM, TUTAHUEM, JBIXaHUEM,
MOBEJCHUEM, POCTOM U Pa3BUTHEM —
Ha IpUMEPE OAHOKIETOUHBIX
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[IprurHBEl BOBHUKHOBEHUS TPAHCIIOPTHON
cucremMbl. POpMUPOBaHUE KPOBEHOCHOU
cucteMbl. DyHKIIMYA KPOBEHOCHOM CUCTEMBI.
3aMKHYTBIE U HE3aMKHYThIE KDOBEHOCHBIE
cucteMbl. CBsI3b TUIIA KPOBEHOCHOM
CHUCTEMBI CO CTPOCHMEM IIOJIOCTH Tea.
KpoBoobGpamenue. Cepaie. DBoOtoMS
KPOBEHOCHOU CUCTEMBI Y II0O3BOHOYHBIX
YKUBOTHBIX

3.3

JIpIxanue
Y JKUBOTHBIX

JpIxanue y uBOTHBIX. MIcTionp30BaHue
KHUCTIOpo/a KUBOTHBIMU. Juddy3us.
JIpIxaHue MMOBEPXHOCTHIO Tena. Jlpixanue

y IByXCJIOMHBIX )KUBOTHBIX. DOPMHUpPOBaAHUE
JIBIXaTEJIbHBIX OPraHoB. /[pIXxaHue B BOJHOMN
cpene. XKabOppl. JIpixanue B Ha3eMHOMN
cpene. JpixaHue mpy MOMOIIN TPAXEH.
Jlerkue. DBONIOLUS IbIXaTEIILHON CUCTEMBI
Yy NO3BOHOYHBIX KUBOTHBIX

3.4

Brinenenne
Y KUBOTHBIX

Brinenenue y xuBoTHbIX. OCMOC.
OcmoTtrueckoe naBnenue. CTpoeHue
BBIJICTTUTETLHON CUCTEMBI y )KUBOTHBIX.
DBOJIONUS BBIICTUTEIIBHON CUCTEMBI

y )KHBOTHBIX. BbIienuTenpHas cucrema
He(QPUANAITBHOTO THUTIA.
[IporoHedpuananbHas BeIICTUTEbHASL
cuctema. MetanedpuananbHas
BBIIENTUTENbHAS cucTemMa. CBs3b CTPOCHUS
BBIICITUTETLHOU CUCTEMBI C TUTIOM TTOJIOCTH

Y MHOTOKJIETOYHBIX dKUBOTHBIX
(uady3opuu-Typenbku, fadpHuM,
JTO’KJIEBOT'0 YEPBSI, MypaBbs, pbIO,
BOPOHBI U JIp.).

HccnenoBanue NoBe1eHUs 5)KUBOTHBIX
(oc, myesn, MypaBbeB, pblO, MTHIL,
MJIEKOTTUTAIOIIIHX )

U popMyIHpOBaHUE BHIBOJIOB

0 BPOKICHHBIM M TPUOOPETEHHOM
MOBE/ICHUU.

OO6cy>kaeHue pa3BUTHS TOJIOBHOTO
MO3ra MO3BOHOYHBIX KUBOTHBIX

Y BO3HUKHOBEHUS NHCTUHKTOB
3a00TbI O IOTOMCTBE.

N3ydeHune cTpoeHus sila u pa3BUTHS
3apOJIbIlla KypHUIBL.

Omnucanre OCHOBHBIX 3TAIOB
OHTOTCHE3a.

PackpsiTe Mmexanuzma
CaMOBOCITPOU3BEHMS KIIETOK,
CYIIHOCTH MHUTO3a U ME€H03a
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Tena. BeiaenurenbHble CUCTEMbI aKTUBHOTO
Tuna. ManbnurueBblie CoCyIbl. DBOJIOLIMS
MIOYEK Y MO3BOHOYHbBIX KUBOTHBIX

3.5 | Omopa u ABWXEHUE y
KUBOTHBIX

Ornopa u ABMKEHUE Y KUBOTHBIX. OpraHbl
JIBUKECHUSA Y KIIETKH. [ mapocrarnyeckuii
ckeneT. HapyxHbiii ckener. BHyTpeHHUN
ckeneT. POpMUPOBAHUE PHIYAKHBIX
KOHEYHOCTEMN, MPABUJIO pbluara. JBOJIOIHU
OTNOPHO-/IBUTATEIIBHON CUCTEMBI

y TTIO3BOHOYHBIX )KMBOTHBIX. CTpOEHUE
Mbli. JIBumxenue B Bojie. [lnaBanue.
BrrrankuBaromas cuna. IlmaBateabHbie
y3bIpH. J[BUKEHNE B HA3€MHO-BO3AYIITHOM
cpene. [loner. [logbemnas cuia.
Paznuunbie TUNBI OJIETA

3.6 | Perymsamus
KU3HENIEATCIIEHOCTH
y JKUBOTHBIX

Perynsanus »u3Henes  TeIbHOCTH

y JKUBOTHBIX. HepBHas 1 rymopanbHast
perymsius. OcoOEHHOCTH HEPBHOM
perymsnun. Jluddys3Has HepBHas cucTeMa.
["anrnuu. LenTpansuas u nepudepuydeckas
HepBHas cucteMa. lledanuzamms.
DBOJIIOIUSI HEPBHOW CUCTEMBI

y IO3BOHOYHBIX JKHBOTHBIX. [ OpMOHabHAS
perymsius. OcOOEHHOCTH TOPMOHAIBHOMN
perynsuuu. IIpumeps HepBHOM

¥ TOPMOHAJTBHOU PETYIISIHH

HToro yacoB no teme

18
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4. PaznooOpa3ue :KUBOTHBIX

4.1 | JIByxcioiHbIe Tun Crpekaromue, BrIsiBiIEeHNE XapaKTEPHBIX
U TPEXCIIOWHBIE win KumeunomnonoctHeie. OCOOEHHOCTH IIPU3HAKOB, CTPEKAIOLIUX !
KUBOTHBIE U UX KJIETOYHOM OpraHu3aiuu. DNUIEPMUC CIIOCOOHOCTD K pereHepaluu,
OCOOEHHOCTH. U ractpoaepMuc. CTpeKaTeIbHbIE KIETKH. MOSIBJICHHE HEPBHOM CETU
JIByXCi0MHbBIE JKW3HEHHBIN LUK CTPEKAIOIIHX. U B CBA3U C 3TUM pe(IEKTOPHOTrO
KUBOTHBIE ®opMupoBaHue Meay3bl. JKU3HEHHBIN LUK | IOBEACHUS U JIp.
cuu(OUAHBIX U TUIPOUTHBIX METY3. VYcranaBnuBaHKE B3aUMOCBSA3U
Kopamnsl. MEXAY OCOOCHHOCTSIMU CTPOCHUS
JlabopamopHhule u npakmuuecxkue KJIETOK T€Jla CTPEKAOLIUX U UX
paoompl. GyHKIHUSIMU.
W3yueHune CTpOeHHs M )KU3HEIeSITeIbHOCTH | PackpbiTHe poau 6ecrionoro
TUIPBI. Y TI0JIOBOTO Pa3MHOKEHHUS B )KU3HU
N3ydeHne XuMUYeCKOro COCTaBa CKeJieTa CTPEKAIOLIUX.
KOJIOHHMAJIBbHBIX KOPAJIJIOBBIX MOJHUIIOB OOBsicHEeHUE 3HAYEHUSI CTPEKAIOLIUX
B [IPUPOJIE U )KU3HU YEJIOBEKA.
HccnenoBanue cTpoeHus,
NEepeABUKEHUS U TUTAHUS THUIPHI
4.2 | Tpexcnoiinbie ®opMUpPOBaHUE MOJOCTHU TENA. BrisiBrieHHE XapaKTEPHBIX IIPU3HAKOB
JKUBOTHBIC Oco0eHHOoCTH U PYHKIIUN BTOPUYHON TPEXCIIONHBIX )KUBOTHBIX.

nosiocty tena. OpraHsl BbIICICHUS:
npoTOHEPPUIUH U MeTaHePpUIUH.
OOmmii IIaH CTPOSHUS TPEXCIONHOTO
XKUBOTHOTO. OCOOEHHOCTH OpTraHU3aIuN
TPEXCIONHBIX )KUBOTHBIX. bunarepanpHas
(IBYCTOPOHHSIS1) CHMMETPHSI.
[IepBUYHOPOTHIE JKUBOTHBIE.

HccnenoBanue npu3HaKkoB
MPUCIIOCOOJIEHHOCTH K Cpefie
OOWTaHUS TPEXCIONHBIX JKUBOTHBIX,
apryMEHTHUPOBAaHNE 3HAYCHUS
MPUCTIOCOOJIEHHOCTH
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TpoxodopHsie xUBOTHBIE. JIMHSAIOMINE
YKUBOTHBIE. BTOPUYHOPOTHIE )KUBOTHBIE

4.3 | Tun IInockue yepBu Oco0eHHOCTH OpraHU3aluy MIIOCKUX BrIsiBIEHNE XapaKTEPHBIX TPU3HAKOB
YyepBeU Ha NIPUMEPE MOJIOYHOM IIJIAHAPUH. IIJIOCKUX YEpPBEU.
CtpoeHue MOKPOBOB U KOKHO-MYCKYJIBHOIO | Omnpe/iesieHre 10 BHEIITHEMY BHTY,
menika. [lapenxuma. CtpoeHue CXEeMaM M OMUCAHUSM
NUIIEBaPUTENIbHOM, BbIIETUTEIHHON npeicTaBUTENEN MIIOCKUX YepBeil.
U HepBHOII cucteM. [IpucnocobiaeHue HccnenoBanue npu3HakoB
IUTOCKHUX YepBeil K Mapa3uTU3MY. MPUCTIOCOOJIEHHOCTH K Cpeie
Cocanbmuku. JKU3HEHHBIN UK OoOWTaHUs MJIOCKUX YepBEH,
MEYEHOYHOTO COCAIbIIUKA. JICHTOUHbIE apryMeHTHpPOBaHUE 3HAUCHUS
4yepBH. JKU3HEHHBIN LUK ITUPOKOTO IPUCIIOCOOJIEHHOCTH.
JeHTela U ObIYbero (CBUHOTO) LETHS. AHanu3 v OLICHUBaHUE BIIMSHUS
Jpyrue npeacTaBUTENN Napa3uTHYECKUX (akTOpOB pHUCKA Ha 3/I0POBBE
wiockux yepseil. [Ipopunakruka 4eJIOBEKA, IPEAYIIPEKICHHE
3a00JIeBaHUH, BBI3BIBAEMBIX IUIOCKUMU 3apa)k€HUs IUIOCKUMH YEPBIMHU
YEPBIMHU.
Jlabopamopnusie u npakmuueckue
pabomot.
W3y4eHue KU3HeAeATENbHOCTH, BHELITHETO
Y BHYTPEHHETO CTPOCHHUSI IPECHOBOHBIX
IJTOCKUX YEpPBEH.
N3y4yeHune cTpoeHHsI Mapa3uTHYECKUX
IUIOCKHMX YEepBEH Ha BIAKHBIX ITpenaparax

4.4 | Tun Kpyrusle uepsu Oco0eHHOCTH OpraHU3aluy KPYTIIbIX BrlIsiBieHnE XapaKkTEpHBIX TPU3HAKOB

yepBeil. CTpoeHHe KPyIJIbIX YepBei
Ha MPUMEPE YeIOBEUECKON acKapHIbl.

KPYIJIbIX YEpPBEU.
OrnpezeneHue Mo BHEIIHEMY BUTY,
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ITOKpOBBI U KOYKHO-MYCKYJIBHBIM MEILIOK
Hemato. JIunpka. Ctpoenue

U (QYHKITMOHUPOBAHUE CUCTEM OPraHOB
HeMmaTo/. JKU3HEHHBIN UK 4E€TTOBEUYECKOM
aCKapupbl.

JlabopamopHhule u npakmuueckue
paoomot.

N3yudeHne CTpOEHUS YEI0BEYECKOU
(CBUHOI) acKkapu bl

CXeMaM U OIUCAHUSAM
IIPEACTaBUTEIICH KPYIJIBIX YEPBEU.
HccenenoBanne npu3HakoB
IPUCTIOCOOJIEHHOCTH K Cpefie
oOWTaHUs y KPYTJIbIX YEPBEH,
apryMEHTHUPOBAHUE 3HAYCHUS
IPUCIIOCOOJIEHHOCTH.

AHaJIN3 ¥ OLICHUBAaHHE BIVSHUS
(aKkTOpOB pUCKA HA 3/I0POBBE
4eJIOBEKA, MPEAYIIPEKICHHUE
3apa)KeHUS KPYTIIbIMU YEPBIMU

4.5

Twuno Kospuateie
YepBU

Oco0eHHOCTH OpraHU3aliy KOJbYaThIX
YyepBel Ha MPUMEPE T0KAEBOTO YEPBSI.
CrpoeHne NoOKpOBOB M KOKHO-MYCKYJIBHOIO
Memka. Opranu3anys NoJOCTH Tea.
CtpoeHue NnuieBapuTeIbHOM,
KPOBEHOCHOM, BBIJCIUTEIbHON U HEPBHOM
cucteM. Pa3aMHOKEHHE KOJIbYATBIX YEPBEH.
Pa3Ho00Opa3ue KobuaThiX YEpBEil.
Jlabopamopnusie u npakmuueckue
pabomot.

N3ydeHue BHEIIHETO M BHYTPEHHETO
CTPOEHUS 10KIEBOTO YEPBSI.

N3ydeHne BHEIIHETO M BHYTPEHHETO
CTPOEHUS MEULIMHCKON NUABKHU.
N3yueHne cTpoeHns MHOTOIIIETUHKOBBIX
yepBe

BrisiBlIeHUE XapaKTepHBIX TPU3HAKOB
KOJIbYAThIX YEPBEH.

OrnpezneneHue 1o BHEIIHEMY BHIY,
CXeMaM U ONUCAaHUIM
MPEICTABUTEIICH KOJIbYATHIX YEPBEH.
HccnenoBanue mpru3HAKOB
MIPUCIIOCOOJICHHOCTH

K cpezie OOUTaHUsl y KOJIbYaThIX
YepBEW, apryMEHTUPOBAHUE
3HAYEHMUS IPUCIIOCOOIEHHOCTH.
HccnenoBanue pedaekcon
JI0’K/1IEBOTO YEPBSI.

O6ocHOBaHuUE poJIH YepBEH

B MIOYBOOOPA30BAHUU
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4.6 | Tum Mosmttocku 3 Oco06eHHOCTH OpraHU3ali MOJUTIOCKOB. OrnurcaHue BHEIIHETO U BHYTPEHHETO
CrtpoeHnue Tena MOJUTFOCKOB. Penykius CTPOCHHUSI MOJITFOCKOB, MPOIIECCOB
HEJTOMUYECKOMN MOJIOCTH: MPUYHUHBI KU3HEEATCIIBHOCTH.

v nocyeacteus. opMupoBaHre MAHTUHHON | Y CTaHOBJICHUE B3aUMOCBS3HU
MOJIOCTU U pakoBUHBI. CTpoeHUE CTpoeHus U o0pasa KU3HU
U (YHKITMOHUPOBAHUE CUCTEM OPraHOB C YCJIOBUSIMU OOUTaHUS HA PUMEPE
MOJUTFOCKOB. Pa3zHO00pa3re MOJUTIOCKOB. npeacTaBuTenei Tuma MoJUTIOCKH.
JIBycTBOpYaThIe MOJUTIOCKU. bproxoHorue Habmronenne 3a nutaHuem
MOJUTIOCKHU. ["0JIOBOHOTHE MOJIITIOCKH. OpIOXOHOTHX M JIBYCTBOPUYATHIX
Jlabopamopnvie u npakmuueckue MOJUTFOCKOB B IIIKOJIbHOM aKBapuyme,
pabomot. OTNpeIeNIEHUE TUIIOB MUTAHUSI.
N3ydeHre BHEIIHETO U BHYTPEHHETO HccnenoBanue pakoBUH 0€33y0KH,
CTPOEHUS JBYCTBOPYATOTO MOJLIIFOCKA. MEePJIOBUIIBI, MPY/IOBUKA, KATYIIKH,
N3ydeHre BHEIIHETO U BHYTPEHHETO pamnaHbl U KilacCU(pUIIUPOBAHHE
CTPOCHHS OPIOXOHOTOTO MOJLTIOCKA. PAKOBHH MO KJaccaM MOJUTIOCKOB.
N3ydeHre BHEIIHETO U BHYTPEHHETO Y cTaHOBIICHUE B3aUMOCBSI3U MEXTY
CTPOEHUS TOJIOBOHOI'OTO MOJITIOCKA. paccesieHreM U 00pa3oM KU3HH
N3ydenue cTpoeHUs paKOBUH MOJUTFOCKOB MOJUTFOCKOB.
O6ocHOBaHWE POJIH MOJUTFOCKOB
B IPUPOJIE U XO35IMCTBEHHOU
NESITSIIBHOCTH JTIOACH.
ApryMeHTHPOBAHHUE MEp IO OXpaHe
PEIKUX BU0B MOJUTIOCKOB
4.7 | Tun YUneHucroHorune 12 OcoOeHHOCTH OpraHU3aIuH BrisiBieHHe XapakTepPHBIX MPU3HAKOB

yjieHUCTOHOruX. [Iman CTpOCHUA
YICHHUCTOHOI'OI'O X KXUBOTHOI'O. PCI[YKLII/IH
BTOquHOﬁ IMOJIOCTH TCJIa: IIPUYINHBI

MpeICTaBUTEICH THUIA
UeHUCTOHOTHE.
OnurcaHue MpeacTaBUTENIeH KIacCoOB
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U nocnencTeus. Paznenenune tema

Ha oT/AeNbl. KOHEYHOCTH YIEHUCTOHOTHX.
Crtpoenue u PyHKIIMOHUPOBAHUE CUCTEM
OpPraHoB WIEHUCTOHOTUX. OpraHbl YyBCTB
YJI€HUCTOHOTUX. OCHOBHBIE TPYIIIIbI
YJICHUCTOHOTHX.

Kiacc Pakoobpasnsie. Ctpoenue

u MopdoJiorusi pakooOpa3HbIX Ha IPUMEPE
peuHoro paka. Paznoo6paszue
pPaKooOpa3HbIX.

Kiacc ITaykoo6pazubie. CTpoeHue

1 Mop(dosorust maykooOpa3HbIX Ha IpUMEPE
nayka-kKpectoBuka. Paznoobpasue
ayKOOOpa3HbIX.

Kitacc Hacekombie. CTpoeHue 1 BHEIIHSS
Mopdomnorus HacekoMmbix. KoHeuHocTn

Y POTOBBIE annapaThl HACEKOMBIX.
JKy3HEeHHBIN UK HACEKOMBIX.
Hacekxomble ¢ HEMOTHBIM IPEBPALLIEHUEM.
Hacexomble ¢ TOITHBIM MTPEBPALCHUEM.
Kykoika. OCHOBHBIE OTPSIbl HACEKOMBIX
C HEMOJIHBIM IIPEBPAILLICHUEM
[Ipssmoxkpeuibie, [lomyxkecTKOKpPBLUIbIE,
B u Ilyxoenpl. OTpsabl HACEKOMBIX

C MOJIHBIM NPEBPALICHUEM:
Kectkokpruibie, [lepenoHYaTOKPBLIBIE,
JIBykpbuible, UenryekpoLisble,

bnoxu.

(Paxoo6Gpa3nsie, [laykooOpa3Hslie,
Hacexombie) mo cxemawm,
HU300paXKEHUAM, KOJUTCKITUSIM.
HccnenoBanne BHEITHETO CTPOCHHUS
MaMCKOIo yKa, OIIMCAaHUE
0COOEHHOCTEN €ro CTPOCHUS Kak
MPEICTaBUTENS KJIACCa HACEKOMBIX.
OOcyKaeHue pa3HbIX TUIIOB
Pa3BUTHS HACEKOMBIX

C UCIIOJIb30BaHUEM KOJUIEKIIMOHHOTO
MaTepualia Ha mpuMepax 6abouku
KaITyCTHUIIbI, PhDKETO TapaKaHa u
Jp., BBISIBJICHHE IPU3HAKOB CXOJICTBA
U Pa3IHYuSL.

YcTaHoBiIeHHE B3aUMOCBSI3U
CTpoeHHs U 00pasa KU3HH

C YCTIOBUSIMU OOUTaHUS HA IPUMEPE
npeIcTaBUTENEH Kilacca HACEKOMBIX.
OO6cyKaeHue 3aBUCUMOCTH 3/I0POBbSI
YeJI0BeKa OT WICHUCTOHOTUX —
MIEPEHOCYMKOB MH(DEKITMOHHBIX
(xyemeBo# HIEDATUT, MAIAPUS U
JIp.) ¥ TIapa3uTapHbIX (YECOTOUHBIMN
3yIeHb U JIp.) 3a00JIEBaHUM, a TAKKE
OT OTPABIICHUSA SIOBUTHIMU
BEIECTBAMU (TapaHTYJI, KApaKypT

u 1p.).

Onucanrie MHOrooOpa3ust
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Jlabopamopnuie u npakmuueckue
paoomot.

W3ydeHne BHENTHETO CTPOCHUS

Y KOHEYHOCTEHN pakooOpa3HbIX.

W3y4eHne BHYTPEHHETO CTPOCHUS
pakooOpazHoro.

W3ydenne cTpoeHust pOTOBOTO anmnapara

¥ KOHEYHOCTel Hacekomoro. M3yuenune
BHYTPEHHETO CTPOCHHUSI HACEKOMOTO.
W3y4eHne BHEITHETO CTPOCHUS 1 OMOJIOTHH
HACEKOMBIX Pa3HBIX OTPSI/IOB.
OmnpeneneHne MpeacTaBuTeNeH pa3TuIHBIX
OTPSIZIOB M CEMEINCTB HACEKOMBIX

C UCTIOJIB30BAaHUEM OTIPEIEIUTENCH

YJICHUCTOHOTHX.

OObsicHeHNE 3HAYCHUS
YJICHUCTOHOTUX B MPUPOJIE U KU3HU
4eJI0BeKa.

OBnaznenue npueMamMu padoThl

¢ buosornyeckor HHpopMalueu u ee
npeoOpazoBaHue

4.8

Tun Xopaosbie

Oco06eHHOCTH OpTraHU3aIH XOPI0BBIX
KUBOTHBIX. [Ipr3HaKN XOpIOBBIX
YKUBOTHBIX: TJIOTKA C )KaOEPHBIMU IIIEIJISIMH,
XOopJia, HepBHas TpyOKa, SHIOCTUIIb,
MOCTHaTaJabHbIN XBOCT. [lonocTh TEeNna
XOPJIOBBIX )KUBOTHBIX.

[Toatum I'omoBoxopaoskie. CTpoeHUE

1 JKU3HEACITSIFHOCTD JIAHIIETHUKA.
Jlabopamophuie u npakmuueckue
paoomot.

N3y4deHune BHENTHETO U BHYTPEHHETO
CTPOCHUS JAHIIETHHKA Ha PUKCUPOBAHHBIX
npernaparax

Onucanue CTPOCHHUS U MTPOIIECCOB
KU3HEJEATEITHHOCTH KUBOTHBIX
rpynn aHaMHUN U aMHUOT.
BrisiBeHne xapakTepHbBIX MPU3HAKOB
CUCTEMaTHYECKUX TPYIIN XOPOBBIX.
HccnenoBanue cTpoeHMs JaHIIETHUKA
Ha TOTOBBIX MUKpOIIpEnapaTax.
Omnucanue MHOTO0Opa3us KUBOTHBIX
THAMAa XOPAOBBIE.

HccnenoBanue cCTpoeHMs JaHIIETHUKA
Ha TOTOBBIX MUKpOIIpemapaTax
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4.9

PaznooOpasue
1 DBOJTIOITHUS
MTO3BOHOYHBIX
KUBOTHBIX

OOGuruit 0030p CTPOCHUSI U PA3BUTHUS
MO3BOHOYHBIX KUBOTHBIX.

dopmupoBanue ckenera. Koctu u xpsaum.
Otaenbl Tena MO3BOHOYHBIX KUBOTHBIX.
BucuepaibHbIil U TYyJIOBUILIHBINA OTIEIIBL.
OcCHOBHBIE T'PYIIITBI TO3BOHOYHBIX
KUBOTHBIX. becuentocTHbie U
yelrocTHOpoThIE. JKabepHble 1yri,
dbopMupoBaHUE YEITIOCTEH.

OCc00EHHOCTH CTPOEHUSI CUCTEM OPraHOB
MIO3BOHOYHOTO XUBOTHOrO. [losocTh Tena.
[TumeBapurensHas cuctema. KpoBeHocHas
cucremMa. JlpIxaTenbpHas cuctema.
MeranedpunuaibHas BbIACTUTEIbHAS
cucreMa (mouku). HepHast TpyOka. OTaemsl
HEPBHOW CUCTEMBI

Onucanne CTpOEHUs U POLECCOB
KU3HEAEATEIBHOCTHU MIO3BOHOYHBIX
KUBOTHBIX.

BrIsiBIEHNE XapaKTEPHBIX TPU3HAKOB
ITO3BOHOYHBIX

4.10

Hanxmacc PeiOb1

Oco0EHHOCTH CTPOEHUS U OpTraHU3AINH
pBIO Ha MpUMeEpe peyHoro okyHs. Yenrys
po10. Ckener poi6. CTpoeHwHe
MULLIEBAPUTEIBHON, KPOBEHOCHOMN

Y BBIJICIIUTEIIBHON cUcTeM. JIpIXxaHue y poIO.
Kabpsl ppI0 U sxabepHBIi ammapar.
HepsHuas cuctema ppi6. Opranbl 4yBCTB
pw10. bokoBas uHUS. XPSAIEBBIEC PHIOHI.
Oco0eHHOCTH CTPOCHUS

U JKU3HEJeATeNbHOCTU. KOCTHBIE PBIOBI.
Jlyuenepsle u jonacTenepbie phlOb.

HccnenoBanue BHEIIHETO CTPOCHUS
pbhIO Ha TIpUMEpE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOCHUS PHIO

HA BJIAYKHBIX TIpemaparax.
BrisiBneHre xapakTepHbIX TPU3HAKOB
KOCTHBIX PBIO.

Y cTaHOBIEHHE B3aUMOCBS3U
BHEIITHETO CTPOCHUS U CPEIbI
obutanus peid (oOTekaeMas popma
TeJla, HATMYHE CIIU3H U Jp.).
Omnucanue mIaBaTeILHOTO My3bIPSI
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Jlabopamopnusie u npakmuueckue
paoomot.

W3ydeHne BHEIIHETO U BHYTPEHHETO
CTpOEHUS PHIOKI.

N3ydenune ckenera KOCTHBIX U XPSIIEBBIX
pBIO.

Nzyuenue paznoobpaszus psio.
Onpenenenue Bo3pacTta pblO Mo yelrye

pPBIO KaK TMAPOCTATHYECKOrO OpraHa.
OOBsicCHEHHE MeXaHU3Ma
MIOTPY>KCHHUS ¥ BCIUTBITHSI PHIO

B BOJHOU Cpefe.

Onucanue MHOTO0Opa3ust poIo.
O6ocHOBaHUE POJIU PHIO B IPUPO/IE
W J)KA3HH YEJIOBEKA.

Omnwucanne SKOTOTHYECKUX TPy
pBIO.

ApPryMeHTHPOBaHUE OCHOBHBIX
NIPaBHJI TIOBEJICHUS B TIPUPOJIC

IIPH JIOBJIE PHIOBI (BpeMsi, MECTO

u Jp.).

Onucanue 3HaYeHUs PbIO B MPUPOJIE
Y )KM3HU YeJIOBEeKa

411

Brixoa mo3BOHOYHBIX
Ha cymry. Ampubnm,
WA 3€eMHOBOHEIE

[Ipennockuiku BBIXO/A TMO3BOHOYHBIX

Ha cymy. POpMHUPOBAHUE PBHIYAKHOU
KOHEYHOCTU. OCOOEHHOCTH CTPOCHHUS

U opranmu3anuu amGuouil Ha IpuMepe
TpaBsiHOM JsTymiku. Ckenet ampuoui,
OTJIeJIbI T03BOHOYHKKA. [TuteBapuTenbpHast
cuctema y amdpuonii. Ctpoenue
KPOBEHOCHOUW CHCTEMBI M Pa3JICICHIE KPOBU
y amubuii (apTeprabHBINA KOHYC).
Hpixanue y ampuonii, pob 4eTFOCTHOTO
armapara. KoxxHoe npixanue.
dopmMupOBaHNE TYJIOBUIHBIX TTOYEK U UX

BrisiBiieHue xapakTepHBIX IPU3HAKOB
MpeICTaBUTEIICH Kilacca
3eMHOBO/THBIE.

HccnenoBanue ckenera JISITyLIKH.
BrisiBnienue uept
MIPUCIIOCOOJICHHOCTH 36MHOBOTHBIX
KaK K Ha3€MHO-BO3yIITHOM,

TaK ¥ K BOJHOH cpeae oOuTaHUS.
Onucanue mpecTaBuTeNIeH Kilacca
10 BHEIITHEMY BHU]TY.

OG6ocHOBaHWE POJIM 36MHOBOTHBIX
B MIPUPOJIE 1 KU3HU YeJIOBEKa.
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ocobenHoctu. HepBHas cucrtema. Opratsl
4qyBCTB. JKM3HEHHBIN UK aM(puOuii.
I'onoBacTtuk. Heorenus y amdpuouii

u perynsius metamopdo3a. OCHOBHBIE
rpynmnsl aMmQpuoOuii.

Jlabopamopnusie u npakmuueckue
paoomot.

W3yveHne BHEITHETO U BHYTPEHHETO
CTPOCHHS JISTYIIKH ¥ TPUTOHA.
N3ydeHune ckesnera JsATyIIKH.
N3y4enne nHINBUAYaTHHOTO PA3BUTHUS
3€MHOBOJIHOT'O

AprymMeEHTUpPOBaHUE MEP IO OXPAHE
PEAKHUX BUJIOB 3€MHOBOJIHBIX

412

AMHHOTHI.
Pentunuun, nnu
[Tpecmbikaromuecs

[Tpucnocob6enust M0O3BOHOYHBIX )KUBOTHBIX
K Pa3BUTHUIO Ha CyIlIe. 3apObIILIEBbIC
0007109k U uX GyHKIUU. OCOOEHHOCTH
CTPOCHHMS U OpraHU3alUU PENTUIINN

Ha [IpUMeEpE MPBITKOMN SMEPULIBI.
Oco0eHHOCTH CKelleTa M KOHEUHOCTEH
pentwimi. ['pyanas knertka. /[Buxenue y
pentwmi. [lnmeBapurensHas cucrema.
KposeHnocHas cucrema. Kpyru
KPOBOOOPAIICHUS U pa3/IeJICHUE KPOBH

B JKEJIyIOUKe cepana. J(pIxaHue penTuinm.
DopMHpPOBAHUE TA30BbIX MOYEK U UX
ocobennoctu. HepBHas cucrema. Opransi
4yyBCTB. Pa3MHOKEHME U pa3BUTHE
pentwinii. OCHOBHBIE TPYIIIBI PENTUIIUN.

BrisiBiieHue XapakTepHBIX TPU3HAKOB
npeACcTaBUTENIeH Kitacca
[TpecMbIkarommecs.

Omnrcanue 4epT NPUCIIOCOO0IEHHOCTH
MIPECMBIKAIOIITUXCS K BO3YIIIHO-
HAa3€MHOU Cpefie.

CpaBHeHME 3eMHOBOTHBIX

Y IPECMBIKAIOIINXCS IO BHEIITHUM

¥ BHYTPECHHHUM TIPH3HAKaM.
O6ocHOBaHKE OTPAHUYECHHOCTH
pacrpoCTpaHEHUs] 36MHOBOAHBIX

Y MIPECMBIKAIOIIUXCS B IPUPOJIE.
Onucanue MHOr0oOpa3us Kiiacca
[Ipecmbikarommxcs.

Onpenenenue poiu
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Jlabopamophule u npakmuueckue
paoomot.

N3ydeHne BHENTHETO U BHYTPEHHETO
CTPOCHHUS SALIEPHULIBI.

N3ydenue ckenera sAiepurbl.
Nzyuenue paznooOpaszus
IIPECMBIKAOIIUXCS

IIPECMBIKAIOIIUXCS B IPUPOJIE

Y KU3HH YEJIOBEKA.
AprymMEHTUPOBAHUE MEP 10 OXPAHE
penxux BuoB [Ipecmbikarommxcs

4.13

ITune!

Oco0eHHOCTH CTPOEHUS U OpTaHU3aIUH
NITUI] HA IPUMEPE CU30TO TOJTyOsI.
[Tpucnoco6ieHust NTHUIL K TTOJIETY.

[lepwsa. Pa3BuTue niepa, CTpyKTypa NephEB.
Tunsl nepreB. OCOOEHHOCTH B CTPOCHUU
ckenera. LleBka, npskka. @opMupoBaHue
kuJist. OCOOEHHOCTH CTPOEHUS
MUIIEBAPUTENIBHON chcTeMBI. CTpoeHUE
KPOBEHOCHOU cucTeMbl. Paznenenne
KpoBH B cepate. Kpyru kpoBooOparieHus
y nruil. OcOOEHHOCTH JBIXaTEIbHON
cuctemMbl. Bo3ayuiHbie MeIIKH

U apaOponxu. MexaHu3M JBOIHOTO
npixanusi. CTpoeHrne HEpBHOW CHCTEMBI.
PazButne mo3zxeuka. OpueHTal s MTHLI.
Opransl 4yBCcTB. BrinenurenbHas cuctema.
Pazsutne ntun. Crpoenue sitna.
dopMHpOBaHUE ANIEBBIX 000JIOUEK.
[ToBenenue ntuu. TokoBaHUE.
®opMUPOBAHUE THE3.

Onucanue BHEIITHETO ¥ BHYTPEHHETO
CTpOCHHUS, TIPOIECCOB
KU3HEEATEITHHOCTH TITHII.
HccnenoBaHue BHEIIHETO CTPOCHUS
NTHUI] HA pa3IaTOYHOM MaTepHuale
(Tepbsi: KOHTYpHBIE, TYXOBBIE, MMyX);
O0COOEHHOCTEW CTPOCHHUS CKEJeTa
OTHII.

OO6cyxaeHue uept
MPHUCTIOCOOJIEHHOCTH IITHII K TOJIETY.
O60cHOBaHKE CE30HHOTO TTOBEACHUS
ITHII.

CornocTaBieHHe CUCTEM OPraHoB
MIPECMBIKAIOIINXCS U MTHII,
BBISIBJICHUE OOIIIHUX YEPT CTPOCHUS.
Omnucanue YKOJIOTHYECKUX TPYIII
TITHII.

OOGocHOBaHWE POJIU TITHUII

B TIPUPOJIC ¥ KU3HU YEITIOBEKA.
OnuncaHue Mep IO OXpaHe ITHILI.
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JlabopamopHhvie u npakmuueckue
paoomot.

N3ydeHre BHENIHETO U BHYTPEHHETO
CTpPOEHUSI MTHUII.

N3yuyenue ckenmera NTULIBL.

N3yyeHre BHENTHETO CTPOCHUS U IEPHEBOTO
MOKPOBA MTHII.

N3yuenue cTtpoeHus suia nTUL.
OnpeneneHue NTUll ¢ UCIOIb30BaHUEM
OIPEIEIUTENCH

OBnaznenue npueMamMmu padoThbl
¢ bnonornyeckoi nHpopmanuen
U ee npeodpa3zoBaHue

414

MnekonuTaroImnme

Oc00EHHOCTH CTPOEHUS U OpTraHU3AINH
MJIEKOIUTAKOUIMX Ha IPUMEPE JOMOBOM
MbI. @opmupoBanue mepctu. CTpoeHue
Bosioca. Tunsl Bosioc. CalibHbIE U TOTOBBIE
xene3bl. CKeneT MIEKOMUTANIUX.
OCc00EHHOCTH CTPOEHUS CKelleTa
KOHeYHOcTel. 3yOHas cuctema. CBA3b
3yOHOM CHCTEMBI C TUTIOM MMUTAHUS.
Pa3Ho00Opasue 3yOHBIX CUCTEM.
[InmeBapurenbHas cuctema
miekonuTaronmx. OCOOEHHOCTH CTPOSHUS
MUIIEBAPUTEIIEHON CUCTEMBI

Yy PACTUTENIbHOSIAHBIX MIEKOMUTAIOLIUX.
CrtpoeHue KpoBeHOCHOM cucteMbl. Kpyru
KpoBooOpamenus. [[prxarenpHas cuctema.
CrtpoeHue JIeTKuX, albBEOJISIPHOE JIbIXaHUE.
Huadparma. TynoBHILHbIE TOYKU

BrisiBiieHUE XapaKTepHBIX TPU3HAKOB
KUBOTHBIX KJIacca MIleKOTUTAIOIIHE.
HccaenoBanme 0COOEHHOCTEN
CKeJIeTa MIICKOTTUTAIOIUX;
0COOCHHOCTEH 3yOHOM CUCTEMBI
MJICKOTTUTAIOIIIHX.

Y CcTaHOBJIEHUE B3aUMOCBSI3EN MEKITY
pPa3BUTHEM T'OJIOBHOT'O MO3Ta
MJIEKOIHUTAIOUIUX U UX MOBEJACHUEM.
Knaccudumnuposanue
MJIEKOIUTAOUIUX MO OTPSIIaM.
BrisiBnienue uept
MPUCTIOCOOJIEHHOCTH
MJIEKOIUTAIOUIUX K CPeie OOUTaHUS.
Onucanue 3K0JI0rHYECKUX TPYIII
MJIEKOUTAIOIIHX.

OO0cyXaeHre poIu MICKOITUTAIOITHAX
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U He(POHBI MIEKOIMUTAIOIIUX.
Oco0EeHHOCTH HEPBHOM CHCTEMBI
MieKonuTaroumx. OpraHbl 4yBCTB.
Pa3BuTue MiexonuTaroumx.
dopmupoBanue mianeHTbl. OCOOEHHOCTH
IatieHTapHoro nutanus. Cucrema
miekonuTatonux. [lepsozsepu. Cymuarbie
Miekonuraroume. [lnanenrapueie
miekonuraroume. CoBpeMeHHas cuctema
MJIEKOTTMTAIOIIHX.

Jlabopamophule u npakmuueckue
pabomot.

N3yuenne ctpoeHus uepena u 3yOHOU
CHUCTEMBI Pa3JIMYHbIX MIIEKOTUTAOIIHX.

Nzyuenue paznooOpazusi MIEKOMUTAIOIIHX.

N3yuenue ctpoeHus ckenera

B IPUPOJIC ¥ )KU3HH YETOBEKA.
Onucanue Mep Mo OXpaHe
MIIEKOTTUTAIOTIIUX.

OBnaznenue npueMaMu padoThI

c buosornyeckor HHpopMaluei u ee
npeoOpa3oBaHue

MJIEKOITUTAIOIIUX
HToro 1yacos 1o TemMe 64
5. DBOJIOIMA U DKOJIOTHS JKHBOTHBIX
5.1 | DBosmronus 7 DBoOL 0€CII03BOHOYHBIX JKUBOTHBIX. Omnucanue cpex oOUTaHus,
M DKOJIOTHS DBOJTIOLMS XOPIOBBIX )KUBOTHBIX. 3aHUMAaEMBIX JKUBOTHBIMU,
YKHBOTHBIX Cpena oOuTaHUS M SKOJIOTHYESCKAsl HUIIIA. BBISIBJICHUE YEPT

Dkonornyeckue GakTopsl. AOUOTHYECKHE,
OMOTHUYECKHE U aHTPOMOTCHHBIE (DaKTOPBHI.
OCHOBHBIE 3KOJIOTMYECKUE 3aKOHBI.

3aKOH ONTUMYMa. 3aKOH JIUMUTHUPYIOIIETO
dakTopa. 3aKOH IKOJIOTUYECKOI

MPUCIIOCOOJIEHHOCTH )KMBOTHBIX

K cpejie OOMTaHusI.

BrisiBieHUE B3aUMOCBSI3M AKUBOTHBIX
B IIPUPOJIHBIX COOOIIECTBAX.

Y cTaHoBIEHUE B3aUMOCBSI3U
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WHJIMBUIYaJTbHOCTH BHJIOB.
[IpucnocobneHus: opraHu3MoB.

Bonnas cpena o6uranus. XapakTepucTuka
BOJIHOM cpenbl. [InoTHOCTE M TemmiepaTtypa
BoZbl. COJIEHOCTH BOJIOEMOB.
PacTBOpUMOCTB KHUCITIOPO/Ia U YTIEKUCTIOTO
rasza B Bojie. MOpCKHE OpTraHU3MBbI.
IImankToH, HEKTOH, OeHTOC. OCOOCHHOCTH
CTPOEHUS TUIAHKTOHHBIX OPTaHU3MOB.
[Tpucnoco6ieHus K 5KU3HU B TOJIIIIE BOJIBI.
OcoOeHHOCTH CTPOCHHS U OMOJIOTUHU
OEHTOCHBIX OpraHu3MoB. [IpecHOBOIHbBIE
opranu3Msl. [Ipo6iieMbl ocMOperysiuu.
[Tpucnoco6enust OpraHu3MOB K )KHU3HU

B MOPCKOM Y IPECHOU BOJIE.
BTOpHYHOBOIHBIE OPraHU3MBIL.
DopMHUPOBAHUE MIABHUKOB

Y [JIABATEJIbHBIX MEPETOHOK.
HazemHo-BO3My1IHAS cpeia OOUTaHUS.
XapaKkTepuCTUKAa HA3€MHO-BO3AYIIHON
cpenbl ooutanwus. [[TOTHOCTE U BIAXKHOCTD
cpeabl. BeIxos »KMBOTHBIX Ha CylIy.
[Tpumepsl agantanyii K HA3EMHBIM
yCI0oBUSAM oOuTaHus. PopMHUpOBaHUE
JIETKUX, MAJILITIUTUEBBIX COCYJIOB

U KyTUKYJIbl Y YWICHUCTOHOTUX.
®opMUPOBAHUE KOHEYHOCTEH.

YKUBOTHBIX C pACTCHUSIMU, TpuOaMH,
JUIIafHUKaMU U OaKTepUusiMu

B IPUPOJAHBIX COOOIIECTBAX: IIEMH

U CETU MUTAHMUS, TUIIEBHIE
(Tpoduyeckue) ypoBHHU.

Ornucanrie KOMITIOHEHTOB
DKOJIOTHYECKON CUCTEMBI.
O6ocHOBaHUE POJIH KUBOTHBIX

B MIPUPOJIHBIX COOOIIECTBAX.
BrisiBnenue uept
MPUCTIOCOOJIEHHOCTH NTHIL

Y MJIEKONIUTAOUIUX 10 pPUCYHKaM,
tabauiaMm, pparmeHTam GUIBMOB
K cpezie oOuTaHus (IKOJIOTUYECKHE
IPYIIIBI OTUL U MIEKOTTUTAOIINX ).
YCcTaHOBJIEHHE OCHOBHBIX
3aKOHOMEPHOCTEHN pacpOCTPAHEHUS
’KUBOTHBIX IO IJIAHETE.

Ornucanue KUBOTHBIX TPUPOIHBIX
30H 3eMJu
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Oco0eHHOCTH IbIXaHUs U BOJHOT0 OanaHca
y Ha3€MHBIX OpraHu3MOB. AJlantauuu

K [IOJIETY Y NTHUL, HACEKOMBIX U
pykokpbuibIX. [IpaBuno Annena. [IpaBuio
beprmana.

[louBeHHas cpena oOUTaHMUS.
XapakTepucTHKa OYBEHHOM Cpeibl
obutanusa. OcoOEHHOCTH CTPOEHUS

U aJIanTallK MOYBEHHBIX OPTraHU3MOB.
AjanTanuu KoJp4aThIX YepBeil, HACEKOMBIX
Y TIO3BOHOYHBIX KUBOTHBIX K OYBEHHOM
cpene oOUTaHMS.

Opranu3MeHHas cpeia OOUTaHuUS.
XapakTepuCTHKa OPraHU3MEHHOU Cpeabl
obutanus. [Ipucnocobiienus opraHu3MoB
K Iapazutusmy. BzanMooTHomeHus
napa3uT—xo3auH. [lapasutsl

Y ITAPA3UTOUBI. DKTONAPA3UTHI

v 3Honapasutel. [lapazutnueckue
IUIOCKHE, KPYIJIbIE, KOJIbYAThIE YEPBHU.
[TapasuTnyeckre WICHUCTOHOTHE.
®opMUPOBAHUE TPUCOCOK U KPIOUBEB.
®opmMupOBaHME MNIOTHBIX TOKPOBOB.
Penykuus CEHCOPHBIX OPraHOB U IPYTUX
CUCTEM OpPraHOB.

Jlemoncmpayuu XVBBIX )XUBOTHBIX,
qyyyell, KOJUIEKUUH, pa3JaTOuHOro




Martepuana, MyJisbKe u MoJieniei, Tabuil,
cnaigoB, BUIeO(QUIbMOB U CAaliTOB
HNuTepHeTa, MoKa3pIBarOMIMX
IPUCTIOCOOJIEHHOCTh dKUBOTHBIX

K YCIIOBUSIM CpeJibl OOMTaHus, [IEMU U CETU
MUTaHUS B DKOCUCTEMAaX, PACIPOCTPAHEHUE
YKUBOTHBIX B IPUPOJIHBIX 30HAX 3EMIIH,
reorpaduueckux kapT ()KUBOTHBIN MUD
3emMin).

Jlabopamophule u npakmuueckue
pabomot.

N3yuenue npupojHOro cooOIiecTna:
COCTaBa U CTPYKTYPBHL.

DKCKYpCHs WU BUJIEOIKCKYPCHSI.
Ce30HHBIE SIBJICHUS B )KM3HU KUBOTHBIX

HToro yacoB o Teme

6. ’KHBOTHBIC M YeJI0BEK

6.1

JKuBoTHBIE
U YEJIOBEK

Bo3snelicTBrue yenoBeka Ha )KUBOTHBIX

B IPUPOJE: NPSMOE U KOCBEHHOE.
[TpombICIIOBBIE )KUBOTHBIC (PBIOOJIOBCTRO,
oxota). Benenue nmpombIcia )KUBOTHBIX
Ha OCHOBE HAay4YHOTO IMOJIXO/1A.
OpomanrHuBaHUE )KUBOTHBIX. JpKue
MIPEJIKU IOMAITHUX )KUBOTHBIX. CeNeKIus.
[Hoponael. ckyccTBeHHBIN OTOOP.
KonTpacTtHbie pOpMBI ) KUBOTHBIX

110 OTHOMY U TOMY K€ MPU3HAKY

PackpriTe OMOJTOTHYEeCKUX
TEPMUHOB U TIOHSATHIA:
OJIOMAITHUBAHUE, CEJICKIIUs, TIOPO/Ia,
HCKYCCTBEHHBIN 0TOOD,
CUHAHTPOIHBIC BUIbI, (DEHOTHII,
TeHOTHII, OMOTEXHOJIOTHsI, KIIETOYHAS
Y TeHHAs! MHKEHEPHsI, KTIOHUPOBAHUE.
OOBsicHEHHE 3HAUYCHUS] JOMAIITHUX
YKUBOTHBIX B TIPUPOJIE U )KU3HU
YeIIoBeKa.
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B Mpejiesiax o Horo Buaa. KnonupoaHue
KUBOTHBIX. KjleToOuHbIC, XPOMOCOMHBIE
Y TEHETUYECKHUE TEXHOJOTUH B CO3J]aHUU
HOBBIX IMOPOJ CENBCKOX03IUCTBEHHBIX
YKUBOTHBIX.

3HavYeHUE IOMAIIHUX )KUBOTHBIX B )KM3HU
yenoBeka. JKUBOTHbIE
CEJIbCKOXO3AMCTBEHHBIX YTOJIUMN.
IITuneBoacTBo. JKUBOTHOBOJICTBO.
Pacnpoctpanennbie HHPEKITMOHHBIC
3a00JIeBaHUS y JIOMAIIIHUX KUBOTHBIX.
Onuzootuu. [IpuHIMIBI TPOPUITAKTHKH
U JICYEHUS PaCIPOCTPAHEHHBIX
UH(PEKIIMOHHBIX 3a00JIEBaHUMN JOMAIITHUX
KUBOTHBIX. JKUBOTHBIE-BpEIUTEIH, METO B
O0pBOBI C )KUBOTHBIMHU-BPETUTEIISIMH.
I'opon xak cpena oOuTaHusl, CO3/1aHHAS
yesioBeKOM. CUHAHTPOITHBIE BUIbI
KUBOTHBIX. AanTanus >KUBOTHBIX

B YCJOBUSX Topoja. BocctaHoBneHue
YUCJIEHHOCTH PEJIKUX BUIOB )KUBOTHBIX:
0c000 OXpaHseMbIe TPUPOTHBIC
teppuropun (OOIIT). buochepnsie
pe3epBaThl. KpacHasi KHUTA )KUBOTHBIX
Poccun. Mepsl coxpanenus

Y BOCCTAHOBJICHUS )KUBOTHOT'O MHUpA.
Jlemoncmpayuu qy4en, KOJUICKIUH,

Omnuncanne OCHOBHBIX
MH(EKIMOHHBIX 3a00JI€BaHUIM
’JKMBOTHBIX M1 00OCHOBaHHE
MPUHIIUAIIOB UX TPOPUIAKTUKU

1 JICUCHUS.

O60ocHOBaHKE METOAOB OOPHOBI

C 'KUBOTHBIMU-BPETUTEIISIMH.
Ornrcanre CHHAHTPOTTHBIX BUIOB
0€eCII03BOHOYHBIX 1 IT03BOHOYHBIX
’KHBOTHBIX.

BrisiBiienue yept ajanraiuu
CHHAHTPOITHBIX BUJIOB K TOPOJCKUM
YCJIOBUSIM KHU3HHU.

OO0cy>x1eHre BOITPOCOB CO3/TaHUS
MMUTOMHHUKOB JIJIS 0€3T0OMHBIX
’KMBOTHBIX, BOCCTAHOBJICHHUS
YUCJIEHHOCTH PEIKHUX KMBOTHBIX
Ha OXPaHAEMBbIX TEPPUTOPUSIX.
OO6cyKaeHue poiv HayKu

0 ’KUBOTHBIX B IPAKTUYECKOU
NIESITSIIBHOCTHU JTIOACH.
ApryMeHTUPOBAHHE OCHOBHBIX
MIpaBWJI TIOBEJICHUS B IPUPOJIC

B CBSI3U C OEPEKHBIM OTHOIIICHUEM
K J)KUBOTHOMY MHPY
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Ta0JINLL, CIIANI0B, BUACO(PUIBMOB U CAUTOB
NHuTepHeTa, MOKa3bIBAIOIIUX OXPaHIEMbIX
Y TIPOMBICIIOBBIX JKMBOTHBIX, CTIOCOOBI
pPBIOOJIOBCTBA, OXOTHI, AKKIIMMATU3AIINH

Y pa3BeCHUS JOMAITHUX )KUBOTHBIX,
YKUBOTHBIX CEJIbCKOXO03IMCTBEHHBIX
YOI, CTIOCOOBI OXPaHbl PEIKUX
YKUBOTHBIX, IPUBJICUCHUS U OXPAHBI
YKUBOTHBIX TOPOJIA.

Jlabopamopnusie u npakmuueckue
pabomot.

N3yuenue HaceKOMBIX-BpeuTENeH
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP.
HaGnrogenus 3a nTuiiaMu B ropoICKOM
cpene

Htoro yacos o teme 3
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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9 KJIACC

M3YYalOLIMX YEJI0BEKa: [IUTOJIOTHS,
TUCTOJIOTUSI, SMOPUOJIOTHS, TCHETHKA,
AHTPOIOJIOTHS, aHATOMUS YEJIOBEKA,
(bU3MO0JIOTHS YETIOBEKA U IPYTHE
MEIUIMHCKHE HAYKH.

[Ipodeccun, cBsizaHHBIE C HAYKAMH

o yenioBeke. [lepcrniekTUBBI pa3BUTHUS
3HaHHUM 00 OpraHu3Me YeJIOBEKE U €ro
CBSI3SIX C OKPYXKAIOIIEH CPEIION.
JleMoHcTparus Tabiull, CIanIoB,
BUIe0(DMIIBMOB U caiiToB IHTEepHeTa,
MOKA3bIBAIOIINX Pa3HbIe OMOJIOTUYECKUE
JTUCLUIUIMHBI, CBSI3aHHBIE C N3YYEHUEM
YeJioBeKa, MpoQeccuii, CBI3aHHBIX

C U3YUYCHHEM OPTraHU3Ma YeJI0BEKA

U MEIUIINHOU

Haumenosanue
Ne Konnuectso OCHOBHBIE BUIBI IEATENBHOCTH
pa3zesnoB U TeM [IporpammHoe copepxaHue
/o 4acoB o0y4aromuxcs
y4eOHOT 0 IpeaAMeTa
1. BBenenne
1.1 | Beeaenue 1 Cucrema OMOJIOTMYECKHUX HaYK, O3HakoOMJIEHHE C CUCTEMOM

OMOJIOTHYECKUX HAYK O YEIOBEKE.
PackpriTHe cyniHOCTH HayK

0 4esioBeKe (aHaTOMUM, (PU3NOJIOTHH,
AHTPOMOJIOTUH U JP.).
YcTaHOBIICHHE B3aUMOCBSI3H HAYK

0 YEJIOBEKE C IPYTrUMHU HayKaMHu.
[IposiBnenne nHTEpeca

K npodeccusiM, CBSI3aHHBIM

C U3y4YEeHHEM YeJIOoBeKa (OmrcaHue
npodeccuii)

HToro yacoB nmo Teme

1

2. O0mmii 0030p KJIETOK U TKaHeH opraHu

3Ma Y€J10BCKa

2.1

OOMEeH BEIIECTB KaK
OCHOBA XHU3HU
yeJIoBEKA

7

OOMeH BelecTB KaKk OCHOBA JKU3HH
yesioBeka. benku, TMnuibl, yriieBobl,
HYKJIEUHOBBIE€ KUCJIOTHI,

NccnenoBanne XuMHUECKOTO COCTaBa
OopraHu3Ma.
BrisiBrieHHE CyI1I€CTBEHHBIX
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HU3KOMOJICKYJISIPHBIE COSTMHEHUS,
BKJTFOYas] BATAMHHBI. XHMHUECKOE
CTpO€HHue, 0COOCHHOCTH U (PYHKIIUU
O€JIKOB, JIMIUIO0B, YIJIEBOIOB,
HYKJIEHHOBBIX KUCIIOT

Y HU3KOMOJICKYJISIPHBIX COSAMHECHUN.

AT® — yHuBepcanbHas SJHEpreTuyeckas
BaTIOTa KiIeTku. O0111ee moHaATHe

0 kaTabonu3Me (Ha mpuMepe KIETOUHOTO
JBIXaHMSI, HAYMHAS C TTOITOTOBUTEIHLHOTO
aTamna) u aHaboiu3Me (Ha mpumepe
Pa3ITUYHBIX OMOCUHTE30B, TPOUCXOISIIUX

B Kj1eTke). CpaBHEHHE KIIETOYHOTO
JbIXaHus U OpoxeHus. Perynsus
O€JIKOBOT0, YTIAEBOAHOTO, JTUMUIHOTO
obmena. [IpsMbie 1 0OpaTHBIC CBS3H

B perynsanun. Poibs pepMeHTOB 1 TOpPMOHOB
B IIpolieccax oOMeHa BemiecTB. Hapymienus
OMOXMMUYECKUX MPOLIECCOB B KIIETKE:
ABUTAMUHO3BI, 1ePEeKThI B paboTe
orpeeNeHHbIX (PEpMEHTOB U Ipyroe

MPU3HAKOB KJIETKH.
PackppITHE TEPMUHOB U ITOHATUM:
OCJIKH, TUMUBI, YTIICBOIBI,
HYKJIEMHOBBIE KUCIIOThI, BATAMUHBI,
OOMEH BEIIIECTB.

Onucanue XU3HEAEITEIILHOCTH
KJICTKH YE€JIOBEKA.

Onpenenenrue NpU3HAKOB
ABUTaMHHO30B, THIIOBUTAMHHO30B
Y TUTIEPBUTAMHUHO30B

2.2

[uTonorus

[Mutomorusi. MHOTOOOpa3He KIETOK U UX
mud depennuanys. IMOpUOHATBHBIE
CTBOJIOBBIE KJIETKH, NHIYLIUPOBAaHHbIE
IUTFOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCIJIOTO YEJIOBEKA.
Knerounsie koHTaKkThl. MOJIEKYISIpHBIE

OmnpezneneHue No BHEUIHEMY BUILY
(M300paKEHUSIM U CXEMAM )
OpraHOUOB KJIETKH YEJIOBEKA.
PackpeiTe TepMHUHOB

Y TIOHSITUHN «KJIETOYHOE S7IPO»,
«XPOMOCOMBI», «TE€HBI», ICJICHUE
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OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.
[TonsiTue kierouHoit rudenu. Jiumur
KJICTOYHBIX JICJICHHUH, o0111ee
IpeACTaBIEHUE O CTAPEHUHU Ha KIETOUHOM
U MOJICKYJISIPHO-OHMOJIOTUYECKOM YPOBHE.
OGee MoHsATHE O PAaKOBOM
TpaHchOpMaIlUK KIETOK.

Jlabopamophule u npakmuueckue
pabomot.

[TpocMOTp ANEKTPOHHO-MUKPOCKOTTMYECCKUX
doTorpaduii mpenapaToB CTPOCHUS KJICTKU
Y MEKKJIETOYHBIX KOHTAaKTOB

u nuddepeHImpoBKa KIETOK,
«CTBOJIOBBIE KIETKM»

2.3

Twune! TkaBEU
OpraHu3Ma yejioBeKa

Turbl TKaHel opraHu3Ma 4eloBeKa:
SNUTENUAIbHAs, HEPBHAS, MBIILICUHAs,
COEMHUTEIbHAs TKaHU. XapaKTepUCTHKA
U kjaccudukanuu snutenues. HepBuas
TKaHb: HEUPOHBI U Helporiusa. CTpoeHue
u pusnonorus HepoHa. [ToTeHiman mokos
Y oTeHuuan aencteus. IIposenenne
HepBHOTO uMMyibca. Knaccudukanus

¥ MEXaHU3MBbI pa0OThI CHHATICOB.
HeiipomenuaTtopsl 1 X peuenTopsl.
MpbllIeuHas TKaHb: CKEJIETHAS, CEPACYHAs
u riajikas. CTpoeHrue COKpaTUTEIIbHOTO
arrmapara monepeyHo-10I0CaAThIX MBIIIII.
MosnekynsipHblE MEXaHU3MBbI COKPAIICHUS
u pacciabnenus. OTIUYUA TIaJAKON

KnaccudunmnpoBanue Tkanei

Ha OCHOBE MX IIPU3HAKOB.
BrisiBlIeHUE OTIIMYUTETBHBIX
MPU3HAKOB PA3JINYHBIX TKAHEH.
OO6cy>x1eHre CBOUCTB BO30OYIUMBIX
TKaHEH.

HccnenoBanne rucTONOrHYECKUX
XapaKTEepUCTUK ITpenapaToB
Pa3JIMYHBIX TKAHEN
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MYCKYJIATYpBbI OT IIOIIEPEYHO-II0JI0CATOM.
®dusunonorus BO30yAUMOCTH

Y COKPAaTUMOCTH TJIaIKOW MBIIIIEYHOU
TkaHu. CoeAMHUTENbHAsA TKaHb: CBOMCTBA,
PAa3IMYHBIC TUIIBI KJIIETOK, XapaKTEPUCTUKA
MEKKJIETOYHOI'O BELIECTBA.
Knaccuduxkanus coeIMHUTENbHBIX TKAHEH:
COOCTBEHHO COEJIUHUTENIbHbIEC TKAHU, TKAHU
BHYTPEHHEW Cpe/ibl, XpsIlleBas TKaHb,
KOCTHAs U JIpyTHe.

Jlabopamopnbsie u npakmuueckue
pabombul.

MUKpOCKOIIMPOBAHUE MIPENIAPATOB
OCHOBHBIX TUIIOB TKaHEU

Hroro yacoB no teme 19
3. HepBHasi cucTema
3.1 | HepBHas cucrema 8 Knaccudukanus HepBHOI CUCTEMBI. Onurcanne HEPBHOM CUCTEMBI, €€

LenTpanbHas u nepudepruieckas HepBHas
cucrema. CTpoeHHe HEPBA, 000JIOYKH,
knaccudukarus HepBoB. CTpoeHue
CIIMHHOTO W TOJIOBHOTO MO3ra. OyHKIMU
OTZIeJIOB CIMHHOTO Mo3ra. [IpoBoasiiue
yTH COUHHOTO MO3ra. AHATOMUSs
TOJIOBHOT'O MO3ra: IIPOJI0ATOBaThIM MO3T,
CTBOJI MO3Ta, CPEHUN, IPOMEKYTOUHBIM,
nepeHuil Mo3r. CTpOEHHE MO3KEUKa

Y KOPBI OOJIBIINX MOTyLIAPHIA.

OpraHu3alyy U 3HAaUCHUS;
[EHTPAIBHOTO U epudepruyecKkoro,
COMATUYECKOI'0 U BEr€TATUBHOTO
OTJZIEJIOB; HEUPOHOB, HEPBOB,
HEPBHBIX y3JI0B; pe(IeKTOPHOUIYTH;
CIIMHHOT'O U TOJIOBHOTO MO3Ta, UX
CTpoeHUS U (YHKIINIA; HAPYIICHHUHA

B pabOTE HEPBHOW CUCTEMBI;, UX POJIH
B peryJisiiiuu (PU3n0I0rUueCKuX
GyHKIMI opraHu3ma.
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OYHKIIMU OTJEIOB T'OJIOBHOTO MO3ra U UX
yacTei. YepenmHoMOo3roBbie

Y CIIMHHOMO3TOBbI€ HEPBBI. ComMaThyeCcKast
Y BEreTaTuBHas HEpBHAs cuctema. LleHTpsl
COMAaTHYECKOM U BEeTreTaTUBHOM CUCTEM

B IICHTPaJIbHOW HEPBHOW CHCTEME.
Pednexropnas ayra. PedaexkropHoe
koJb110. Heliponnas cets. Knaccudukanun
pedieKkcoB: MOHO- ¥ TIOJIMCUHATITUYECKHE,
0€3yCJIOBHBIC U YCIIOBHBIE U JIPYTHE.

Ponb uccnenosanuii M.11. [IaBnosa.

OynkiuoHanbHbie cucteMbl [1.K. AHOXUHAa.

Hcnonb3oBanue npuHIMIA pabOThl
HEHWPOHHBIX CETE B UCKYCCTBEHHOM
WHTEJUIEKTE.

Hapymenus paboTsl HEpBHOW CHUCTEMBI.
Heliponerenepanuu u COBpeMEHHbBIE
MeToAbl ux jeuenust. Uucynet. JIekapcrsa,
IIPOXOJIAIINE U HE IPOXOISIINE YEPE3
remaTodsHIedannuecknii 6apbep. MeToab
UCCIIEJOBAHUS MO3TOBOM aKTUBHOCTH

U CTPOEHHUSI CTPYKTYP HEPBHOM CUCTEMBI:
anekTpodHIedanorpadus, perucTparus
AKTUBHOCTH Pa3JIUYHBIX OTJEJIOB MO3ra,
MarHUTHO-PEe30HaHCHas ToMorpadus,
KoMIibloTepHas Tomorpadus. Uurepdeiic
MO3Tr-KOMIIBEOTED.

OObsicHeHUE PEPIEKTOPHOTO
IpUHIMIA pabOThl HEPBHOM
CUCTEMBI; OPraHU3aLM1 F'OJIOBHOTO
¥ CIIMHHOTO MO3Ta, UX (QyHKIINH;
OTJIMYUTENBHBIX TPU3HAKOB
BEreTaTUBHOTO U COMaTHUYECKOTO
OTAEJIOB HEPBHOM CUCTEMBI.
CpaBHeHue 0e3yCI0BHBIX

U YCJIIOBHBIX Pe(IIEKCOB.
HccnenoBanue OTAEI0B rOJIOBHOTO
MO3ra, OOJBIINUX TOTyIIapUi
yesioBeka (1o MyJisbKam).
OO6cyKIeHue HepBHOM peTy SN
MPOLIECCOB KUZHEAEATETLHOCTH
OpraHu3Ma 4eJioBeKa.

BrisiBnenue npuynH HapyIIeHUs
paboThl HEPBHOM CUCTEMBI
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JlabopamopHule u npakmuueckue
paoomot.

N3ydeHue rucTooruuecKux npenapaTon
OpPraHOB HEPBHOMN CHUCTEMBL.

N3yuyeHue cTpoeHus TOJIOBHOIO MO3ra
Ha MaKeTax

HToro yacoB 1o teme

4. CeHCcOpHBIE CHCTEMBI

4.1

CeHcopHbIE CUCTEMBI

CTpoeHue CEeHCOPHBIX CUCTEM: PEIICTITOPEI,
TIPOBOJIAIIAS YaCTh, OTACI KOPHI,
OCYUIECTBIISIIOITUN 00paboTKyY
uHdopmanmu. Knaccudukamms
PELENTOPOB: SKCTEPOPELETTOPHI,
UHTEPOPELENITOPHI, IPOIPUOPELIETITOPHI,
MEXaHUYeCKHe, TeMIepaTypHbIE,
XUMHUYECKHUE, O0JIEBBIC U IPYTHE
peuentopsl. CoMaTOCEHCOPHAs CHCTEMA.
CrpoeHue riaza. 3puTesibHbIE peLEeITOPbI
(mamoyku 1 KoOoukH). Pusznueckue

Y XUMHYECKHE OCHOBBI BOCTIPUATHS CBETA.
YepHo-6enoe u iBeToBoe 3peHue. CTpoeHue
cetuarku. [IpoBenenue n o6paboTka
3pUTENHHOTO CUTHAA. AKKOMOAITHSI.
bunokynspHoe 3penue. Hapymenus 3penus
U X MpUIHHBL. 3a001eBaHuUs T1a3a
(KOHBIOHKTUBUT U APYTHUE) U UX
npOQPUIAKTHKA.

Ornrcanue opraHoB YyBCTB

1 O0BCHECHUE MX 3HAYCHUS.
OOBsicHeHHE TyTeH nepenadn
HEPBHBIX UMITYJIBCOB OT PELIEITOPOB
JI0 KJIETOK KOPBI OOJIBIIUX
MOJTyIIAPUH.

HccnenoBanue cTpoeHus T1a3a u yxa
Ha MYJISDKaXx.

Onucanne opraHoB paBHOBECHS],
MBIIIIEYHOTO YYBCTBA, OCS3aHMUS,
OOOHSIHMS U BKYycCA.

AHaJIU3 ¥ OLICHUBAHKE BIUSHUS
(bakTOpoB prCKa HA 370POBBE
YEJI0BEKa.

Onucanvie Tpu4rH 3a00J€BaHU I
OpraHOB 3pEHMUS U CIIyXa.
O6ocHoBaHrEe Mep PODUITAKTHKI
HapYIICHUI OPraHOB 3PEHUS U CITyXa

99




CoBpeMeHHbIE METO/IbI JIEUEHUS
HapyLIEHUH 3peHuUs: Ja3epHast KOPPEeKIus,
3aMEHa XpyCTajuKa, KJIeTOUHas Tepamnus,
IPOTE3UPOBAHUE TJ1a3a U IpyTHE.
CtpoeHuie Hapy>KHOTO, CPEAHETO

U BHyTpeHHero yxa. Koptues opras.
MexaHu3M BOCHPUSTUS U 00pabOTKU
3BYKOBBIX BOJIH. CBS3b IIEHTpA CiIyXa

U 1ieHTpa peun. Hapymenus ciryxa u ux
NpUYMHBIL. 3200JIeBaHMs OPTaHOB CIyXa
(oTUT U apyrue 3a00JIeBaHuUs) U UX
npodunaktrka. CoBpeMeHHBIE METObI
JIeYeHUs HAPYIICHUH CITyXa: CIIyXOBOM
amnmapar, MpoTe3UpOBaHHE U IPYTHE.
AHatomus 1 GU3HOJIOTHS BECTUOYIISIPHOTO
anmapara. OTOJIMTOBBIN anmapar.
Opransbl BKyca, 000HSHUS, MBIIIIEYHOTO

¥ KO>KHOT'O YyBCTBa: aHATOMUS

U GU3HOJIOTHS, UX HAPYIICHHUS.
Jlemoncmpayus pa3dopHBIX MOJIENIe T1a3a
U yXxa.

Jlabopamopnuie u npakmuueckue
paoomot.

N3y4yeHune cTpoeHus: opraHa 3peHus

(Ha MyJIsIKE U BJIQXKHOM Tpernapare).
N3yuenue cTpoeHust opraHa ciyxa

(Ha mMyJIsTKE).
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N3ydeHne rucToaornueckux npenapaTon
OpPraHoB YyBCTB

HToro yacosB 1o teme

5. DH/IOKPUHHAS CHCTEMA

5.1

OHJIOKpPUHHAs
cucTeMa

OrnpeneneHne 1 OCHOBHBIE XapaKTEPUCTUKH
ropmoHoB. Knaccuduxkanus ropMOHOB

0 XUMHUYECKOMY CTPOCHHUIO.
Knaccudukanus perienTopoB ropMOHOB.
MosnekynsipHble MEXaHU3MBI ICHCTBUS
TOPMOHOB Ha KJIE€TKU-MUILICHHU.
DHJIOKpUHHAs (YHKIIUS TUIIOTAIamMyca.
JKenessl BHyTpeHHEH cekpennn (Tunodus,
anudu3, NUTOBUIHAS JKeJle3a,
MapalUuTOBUIHBIC JKEJI€3bl, HAJATIOYEUHUKH ),
BBIICIISIEMbIE UMU TOPMOHBI U UX (DYHKITUH.
JKenespl cMEIaHHOM CEKpEIUH
(moKey10uHas xKeje3a, MoJ0BbIe
JKeJIe3bl), BBIICISIEMbIE UMU TOPMOHBI U UX
¢bynkiuu. ['unoranamo-runodguzapHsie
KOHTYPBI PETYJISIIIAN 1€ITETbHOCTH
HEKOTOPBIX KE€JIE3 BHYTPEHHEW CEKPEIIUHU.
Hapyuienusi, cBsizaHHbIE C TUIIO-

¥ TUnepyHKIUIMHA TOPMOHOB. BubI
caxapHOro auadera U uX OCJIOKHEHHUS.
Knerounas Tepanus B JICUCHUHU
SHIOKPUHHBIX 3a00JIeBaHu. MuKcenema.
[Ipoune opransl ¥ TKaHH, BBIJAEISIOMINE

KnaccudunupoBanue xene3

B OPTaHM3MeE YEJIOBEKA Ha JKEJIE3bI
BHYTPEHHEH (3HIOKPUHHBIE),
BHEIIHEN U CMEIIAHHOW CEKPEIMH.
CpaBHeHuE Kene3 BHYTPEHHEM,
BHEIIHEN U CMEIIAaHHOW CEKPEIUH.
Onucanne >HI0KPUHHBIX
3a00JIeBaHUH.

BrisiBneHne npuynH HapyIeHU

B paboTe HEPBHOM CUCTEMBI

Y SHIOKPUHHBIX JKEJIe3.
OO6cyx)aeHue ryMopabHON
PEryJISIIIUU MPOLIECCOB
KU3ZHEICATEIbHOCTH OPraHu3Ma
YeJI0BeKa
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TOPMOHBI: IOYKH, CEPLIE, KEITYJOUHO-
KUIIIEUHBIN TPaKT, )KUPOBasi TKaHb

U JIpyTHeE.

Jlabopamopnusie u npakmuueckue
paoomot.

N3ydeHne rucToIornyeckux mpenapaTon
SHJIOKPUHHBIX OPTaHOB

HToro yacosB 1o teme

6. [ToBeaenue

6.1

IloBenenue

PednexropHas Teopust moBeeHUS.
HacnenctBeHHble U HEHACIEICTBEHHbIE
dbopmel moeeaeHus. [Ipocreitme
yciioBHbIE pediiekchl. UHCTpyMeHTabHOE
u ipyrue ¢popmbl o0yuenus. Llens. Motus.
Pednexc. [TorpedHOCTE. Pediekc nenu

nio [1aByoBy. JIuHaMu4deCkui CTEPEOTHIL.
NmnpunTrHT. OUKCUPOBAHHBIE KOMILIEKCHI
NBUKEeHUM. CUTHAJIBbHBIE CUCTEMBI.

Peus. Mpimnenue. [lamars u ee BugbIL.
KorautuBHbie GyHKIIUNA HEPBHOU CUCTEMBI.
Ponb pa3HbIX OTAEI0B rOJIOBHOTO MO3ra

B PETyJISILUM ABUKECHUN, CHA

1 O0JIPCTBOBAHMSI M IPYTUX CIIOKHBIX
npoueccoB. MexaHn3Mbl BOSHUKHOBEHUS
smouunii. HeliporymopanbHas peryssnus
MOJIOBOTO MoBeaeHus. Hapyenus
MOBEJICHUSI, UX CBA3b C pad0OTON HEPBHOM

N3yuenue pedaeKTopHON Teopuu
IIOBEICHUS.

Omnrcanue yCIOBHBIX pe(IICKCOB.
OOBbsCHEHNE KOTHUTHUBHOM
JIEATEIILHOCTH YeJIOBEKA.
OO6cyxIeHrne MEXaHU3MOB
BO3HUKHOBEHHUS DMOIINU.
BrisiBrieHME MPUYMH HApYIICHUS
MMOBEICHUS
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151 BHI[OKpHHHOﬁ CUCTEM, COBPECMCHHBIC
MECTOAbI JICUCHUA

HToro yacosB 1o teme

4

7. 0On

OpHO-I[BI/IFaTeJII)HI)Iﬁ amnmapart

7.1

Koctn

4

KocTtu. AHaTomust KOCTH: HAJIKOCTHUIIA,
BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccuduxanus xocteit. PocT kocTei.
CoennHeHHs KOCTEH: MOJBUKHEIE,
MOJTYTOIBUKHbBIE, HEMTOJABHKHbIE. CTpOeHUE
CyCTaBa U CYCTaBHOM CYMKH.

OceBoli ckenet: yeper, N03BOHOYHMUK,
pebpa, rpyauna. Koctu nunesoro

¥ MO3TOBOTO OTAENOB uepena. OTaensl
M03BOHOYHHKA, 0COOEHHOCTH CTPOEHUS
MIO3BOHKOB B Pa3HBIX OTAENAX,
MEKII03BOHOUHBIE coequHeHus. CTpoeHue
TPYAHOU KIIETKH.

CkeneTsl N0osICOB KOHEYHOCTEMN

U CBOOOTHBIX KOHEYHOCTEH:
AHATOMHYECKHE OCOOCHHOCTH BXOIAIINX
B UX COCTaB KOCTEM.

Hapymenns cTpoeHust CKeJIIETHOM CUCTEMBI.
Bo3spactable M13BMEHEHUS, OCTEOIOPO3.
TpaBmbl. 3a001€BaHUS OMTOPHO-
JIBUTATEIBLHOIO allapaTa, CBI3aHHbIC

¢ npAMoxoxkaeHueM. COBpEMEHHBIE
WHBA3MBHbIE 1 HEMHBA3UBHbBIE METO/IbI

OOBsicCHeHNE 3HAYCHHS OTTOPHO-
JIBUTATEIIbHOTO aIrapara.
HccnenoBanue CTpOCHUST KOCTEM.
KinaccudunnpoBanue TUIIOB KOCTEH
U UX COCIUHCHUU.

Omnuncanue OTAENIOB CKeleTa
YyeJI0BeKa, UX 3HAUCHMS,

0COOCHHOCTEH CTPOCHUSI U (PYHKIIH.

OneHuBaHue BIUSAHUS (PAKTOPOB
pHUCKa Ha 3I0POBBE YEJIOBEKA.
Onurcanue ¥ UCIOJIb30BAHUE
MIPUEMOB OKa3aHUs EPBOM NOMOILU
IIpU TpaBMax OMOPHO-/IBUTATEIbHOM
CUCTEMBI
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JICYEHHUSI: MPOTE3UPOBAHUE CYCTABOB
Y MEXITO3BOHOYHBIX JUCKOB, UCITPABIICHUE
KPHUBU3HBI TO3BOHOYHUKA U JIPYTHE.
Jlemoncmpayus CKeneTa 4ejoBeka, yepena,
KOHEYHOCTEMN, MMO3BOHKOB, PACIUIOB
KOCTEH.

JlabopamopHnvie u npakmuueckue
paoomot.

N3ydeHue cTpoeHus CkelieTa 4esioBeKa

Ha MaKeTax

7.2

Mebnumnel

Mpimiiel. PaboTta MBI 110 TEpEeMEIICHUIO
KOCTHBIX pblYaroB. MBIIIIIbI,
MPUKPEIUISFOIIAECS IBYMS KOHIIAMU UJIN
OJIHMM KOHIIOM K KOCTSIM. MumMmuueckue
MBIIIIBI KaK TPUMEDP MBIIIIII,

HE MIPUKPETUISIOIIUXCS K KOCTSIM.
Mpimia Kkak oprat JJOKOMOIIUH.
OO00JIOYKHU MBIIIIIEL.

CyXO0Xumus 1 CBSI3KU. J[BUTaTEIbHbBIC
€UHULIBI. MBIIIIBI-CHHEPTUCTHI

Y aHTaroHUCThl. HepBHas peryssinus
paboTsI MpIII. Pois ciuHHOTO

MO3Ta, MO3KE€UKa U KOPhI OOJIBIITHUX
MOJTYIIAPUH.

OCHOBHBIE MBIIIIIIEI TE€IA YSIIOBEKA.
Hawubonee pacnpocTpaHeHHbBIE TPaBMBbI
MBIIIIEYHOM CUCTEMBI M METOIbBI UX

KnaccudunupoBanue MBbIIIIII.
Onucanue OCHOBHBIX MBIIII] TeJa
YeJloBeKa, UX 3HAYCHUS,
0COOCHHOCTEH CTPOCHUSI U (PyHKIIH.
OneHuBaHue BIUSAHUS (PAKTOPOB
pHUCKa Ha 3I0POBbE YEIOBEKA.
Ornucanue ¥ UCIOJIb30BAHUE
MIPUEMOB OKa3aHUS MEPBON MTOMOIIIH
MIPY TPABMax OMOPHO-ABUTATEILHON
CUCTEMBI
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npoGUIAKTUKU. ATPO(HS MBIIILL,
IPUYMHBI U JICYEHUE.
Jlabopamopnusie u npakmuueckue
paoomot.

OxkazaHue nepBoil NOMOIIH

U MOBPEKJICHUN CKENIEeTa U MBIILII]

HToro yacoB 1o teme

7

8. KpoBeHocHasi u iuM$paTnyecKkasi CHCTEMbI

8.1 | Ocobennoctu
CTpOCHUS 1
(bYHKITMOHUPOBAHHSI
CEPJICYHOM MBITIITBI

3

AHaTtoMus cep/iiia; dSHAOKapA, MUOKap/I,
AIUKap], IEPUKAP/I, KEITyT0UKH,
npeacepans, KiaraHbl cepala.

MexaHuueckas pa60Ta cepaua Kak Hacoca.

Cepaeunslil UK. ApTepUaibHOE
JaBJI€HUE, MyJIbC. ABTOMATHS.
[IpoBopsias cucreMa cepatia.
DnexTpudeckas pabora cepara.
DnekTpokapauorpamma. HepBHas

¥ TyMOpaJIbHAs PETYJISIUs paboThI Ceplia.

Hapymenus paboTsl cepana.
['uneproHndeckas 00J€3Hb, cepieuHast
HEJI0CTATOYHOCTh, ATEPOCKIIEPO3
KOPOHAPHBIX COCYA0B, MH(PAPKT MHUOKapaa
u tak nanee. lllyatupoBanue,
AQHTHOIIJIACTHKA, KICTOUHAS Tepanus

Y IPyTU€ COBPEMEHHBIE METO/IbI JICUCHUS
cepaeuHbIx OonesHel. TpaHciianTaus
cepara.

Onucanue CTPOSHUS CEPICUHOM
MBIIIIIBI B €€ MIPOBOJISIICH CUCTEMBI.
H3mepeHre KpOBSHOTO JaBJICHUS,
00CYXKJICHHE PE3yJIbTaTOB
UCCIICIOBAHUSI.

[Toacuer mynbca U YUCia CepACUHBIX
COKpAIIICHHUI y YeIOBEKa B IMTOKOE

¥ TIOCJIC IO3UPOBAHHBIX (PU3NUYCCKUX
Harpy30K, 00CyXJIeHHE Pe3yIbTaTOB
UCCIICIOBAHUSI.

OOBbsicHEHNE HEHPOTYMOPaITbHON
peryJsmnuu paboThl cepamna

B OpraHU3MeE YEJIOBEKa.
O6ocHOBaHKE HEOOXOAMMOCTH
coOJIoIeHUsI MeP TPOPUITAKTUKU
CEpICYHO-COCYAUCTHIX OOe3HEH
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Jlabopamophule u npakmuueckue
paoomot.

[IpocMOTpP TUCTOIOrMYECKHUX IPENAPATOB
CEpJICYHOM MBIIIIIIBI.
DnexTpokapauorpadus

8.2

KpoBeHocHas
cucrema

U muMmbartudeckas
cucrema

Kpyru kpoBooOparienus: 60711101

Y MaJibli, OCHOBHBIE COCY/IbI.
Knaccudukanus cocyioB: aprepuu,
apTEPUOJIbI, BEHBI, BEHYJIbI, KAITWIIISPBI.
Pe3uctuBHBIC, OOMEHHBIE U €MKOCTHBIE
cocynbl. CTpoeHne CTEHOK COCY/IOB.
HepBHas u rymopanbpHas peryisinus
paboTel cocyoB. CUCTeMHas perysius
apTEpHAIBHOTO AABJIEHUS U IPYTUX
napamMeTpoB KpoBu (6apopediiekc,
xemopediekc u Tak ganee). Hapymenus
paboThI cocyA0B. ApTepHalibHbIE U
BEHO3HbIE KPOBOTEUEHHUS U NIEPBast IOMOIIb
npu HUX. AHATOMHUS JTUM(PATHIECKOM
CUCTEMBI: TUM(DaTUUECKHE COCYIbI

u muMmbatryeckue y3ibl. [I[puanHb
JIBUKEHUST KPOBH U JIUMQBI 110 COCYIaM.
Jlabopamopnusie u npakmuueckue
paoomot.

M3yueHne rucToIorn4ecKux npenapaTonB
CTEHOK COCYJIOB.

[TepBast momolilb Mpu KPOBOTCUCHHUSIX.

Onucanue CTpOeHUs: KpyroB
KpPOBOOOpaIICHHUS.

CpaBHEHUE CBOWCTB apTEepHil, BEH
U KaluUISIpOB; PE3UCTUBHBIX,
OOMEHHBIX M1 EMKOCTHBIX COCY/IOB.
OObsicHeHNEe HEMPOTyMOpabHOMN
peryssnuu paboThl COCY10B

B OpraHU3Me€ Y€JIOBEKa.
OneHuBaHue BIUSHUSA (PAKTOPOB
pPHCKa Ha 310POBbE YEIOBEKA.
Onucanue ¥ UCIOJIb30BAHNE
IIPUEMOB OKa3aHHMsI IEPBOI TOMOIIHU
IIPU KPOBOTCUYECHUSX.
HccnenoBanne NpuyuH JBUKEHUS
KpPOBH M JIUM(]BI 110 COCyJaM
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HN3mepenne apTepuanibHOrO JaBJICHUS
U IyJibca

8.3

BuyTpennss cpena
opraHusma

KpoBb, TkaHeBast KUIKOCTb, TUMQa.
MexaHu3Mbl OAIEPKAHUS BHY TPEHHEN
cpeabl opranusma (romeoctas). CBsizb
BOJIHO-COJIEBOI0 OOMEHa OpraHu3Ma

¢ popMHUpPOBAHUEM B OTTOKOM TKAHEBOM
YKUJIKOCTH.

XUMHYECKUN COCTAB IUIaA3Mbl KPOBH.
DOpMEHHBIE 3JIEMEHTHI: SPUTPOLIUTHI,
JIEHKOLUTHI, TPOMOOIHUTHIL. JIeHKoIuTapHas
dopmyna. DyHKIUU PA3TUUHBIX
dbopmMeHHbIX 351eMeHToB. KpoBeTBOpeHue
U OpraHbl KpOBETBOpEeHUs. MecTa rubenu
pazsITUYHBIX (POPMEHHBIX HIIEMEHTOB KPOBH.
I'pynnel kpoBu 1o cucreme ABO,
pe3yc-GhakTop u Ipyrue CUCTEMbI
OMpeIeNICHHs TPYII KPOBHU.

[lepenuBaHue 11a3Mbl, S3pUTPOLUTAPHON

U TpomOonuTapHoii Mmaccel. bydepnas
dbyHKIIMS TUTa3MbI KpoBU. TpaHCIopT ra3oB
1o kpoBu. Paznuunbie popMbl
remorjo0OuHa. Perymsmus cpoacTsa
reMorjo0rHa K Kuciopoay. CBepThIiBaHUE
KpoBH, (pUOpHHOTUTHYECKAS

Y IPOTUBOCBEPTHIBAIOIIAS] CUCTEMBI.
Hapyiienusi, cBsi3aHHbBIE C KPOBETBOPEHUEM

Onucanue BHYTPEHHEH CpeIbl
YeIIoBeKa.

W3y4yeHune mpuInHHO-CIICICTBEHHBIX
CBSI3CH MEXTy BOJHO-COJIEBBIM
0OMEHOM U ()YHKIIMOHUPOBAHHEM
TKaHEBOM KHUJIKOCTH.

CpaBHeHue POPMEHHBIX JIEMEHTOB
KpPOBH.

HccnenoBanue KIETOK KPOBH

Ha TOTOBBIX IIpernaparax.
YcraHoBIeHHE B3aUMOCBS3U MEXKITY
CTpOeHUEM (DOPMEHHBIX 3JIEMEHTOB
KPOBH U BBIMIOJIHSIEMbBIMU
GyHKIHUSAMU.

Ornucanue rpynn KpoBH.
OOBsICHEHHE IPUHITUTIOB
NepesIMBaHus KPOBU, MEXaHU3MOB
CBEPTHIBAHUSI KPOBH.

O6ocHOBaHWE 3HAYCHHUS TOHOPCTBA.
Omnucanue (HakTOpOB prucKa

pu 3a00JIEBAHMSIX, CBI3aHHBIX

C KPOBBIO U KPOBETBOPECHHUEM
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U (DyHKIIMOHUPOBaHUEM (DOPMEHHBIX
AJIEMEHTOB.

Jlabopamopnusie u npakmuueckue
paoomot.

N3yuyenue rucToiornueckux npenapaTon
KPOBH U OPraHOB KPOBETBOPEHUS

Htoro 4acos mo teme 10
9. UmmyHHas cucrema
9.1 | UmmyHHas cucTeMa 5 Ncropus pa3zButus 3HaHui 00 ummyHuTeTe. | KiaccudumupoBanue THIIOB

3nauenue pador M. 1. Meunukosa,

I1. Dpnuxa v APYrUX yUYESHBIX MO0 U3YUYCHUIO
ummyHuTeTa. Kiaccupukanum
UMMYHHTETa. MeXaHU3MBbI BPOXKICHHOTO

umMMyHHUTeTa. [IpoOpeTeHHBI UMMYHUTET:

KkJaccudukaius JMMQPOIMTOB U y4acTHe
Pa3HBIX TPYIII JUMGOIUTOB

B ipuoOpeTeHHOM uMMyHHUTeTE. [loHsATHS
aHTutena u antureHa. [Ipesenranus
aHTUreHa. BakuuHbl ¥ CbIBOPOTKU. OpraHbl
LEHTPAIbHOM UMMYHHOM CUCTEMBI:
KPAaCHBIN KOCTHBIN MO3T U TUMYC.
Opransl nepudepruueckoii IMMYHHOU
CUCTEMBI: CEIIe3CHKA, JUMQOY3IIHI,
MUHJAJIMHBI, anneHaukc, [leiepoBsl
onsku. Ponb TUMyca B cO3peBaHUU
T-nmumdonutos. Poias opranos
nepudepruueckoil UIMMYHHOM CUCTEMBI

UMMYHHTETA, OOBSICHEHUE €TO
3HAYEHUS B )KU3HU YEJIOBEKA.
OO6cy>x1eHre poJii BaKITUH

1 JIe4eOHBIX CHIBOPOTOK

I COXPpAaHCHUA 300pOBbA YCIIOBCKA.

Cpasuenue cBoiictB T- u B-
TUMQOIIMTOB, a TaKkKe
o0OecrieurBaeMbIX UMHU THUIIOB
MMMYHUTETA.

HccnenoBanue NpuirH pa3BUTHUS
ayTOMMMYHHBIX 3a00JICBaHU,
AJUIEPTUYECKUX PEAKLIHM.
Nzydenue posii MUKpoOroMa

B (yHKIIMOHHUPOBAHUU UMMYHHOM
CUCTEMBI.

O06ocHOBaHUE 3HAYEHUS
TPaHCIUIAaHTOJIOTUH
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B co3peBaHuu B-nmumdonuTos.
OTtpuiarenbHas 1 MOJ0XKHUTEIbHAS
celeKuus B co3peBanuu T- u B-
auMdonuToB. Posib MUKpOQIOpEI YeTOBEKA
B (h)OpPMUPOBAHUU HOPMAJIBHOTO
UMMYyHUTETa yenoBeka. [laTonoruu
UMMYHHOM CUCTEMbI: UMMYHO1€(DUIIUTHI,
ayTOMMMYHHbBIE 3a00JIeBaHUS U JIP.
Peakiuu runepuyBCTBUTEILHOCTH, B TOM
yuciie auiepruu. OCHOBBI
TPAHCILIAHTOJIOTUU

HToro 4yacos 1o teme

10. /IpixaTeJbHasl cCHCTEMA

10.1

JIpIxaTenpHas
cucTeMa

AHATOMHS IbIXaTEJIbHOM CUCTEMBI: BEPXHUE
JbIXaTEeJIbHbIE MTyTH, HUKHUE JIbIXaTeIbHbIC
nyTH, Jierkue. HocoBble moaocTu.
Hocornorka. Porornorka. ['oprass.
Knaccudukanus xpsiei ropTaHm.
HanropraHHHK U TOJIOCOBBIE CBA3KH.
Tpaxes. bponxu. Jlerkue. Jlerounsie
y3bIPbKH (aJ1bBEOJIbI). DU3HOTIOTHS
npoiiecca JbIXaHus, POJib MIIEBPAIbHOM
KUIAKOCTH, TuadparMbl, MeKpeOSpHBIX

u Apyrux meii. CyppakTaHT.
DnacTuyeckas TAra Jerkux. JprxarenbHbie
NBUKeHMS. JKU3HEHHAs! eMKOCTb JIETKUX.
Jlerounsie o0bembl. HepBHas

OObsicHEHHE CYIIHOCTH Tpoliecca
JbIXaHMUSL.

YcraHOBIIEHHE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSMH CTPOCHHS OPTaHOB
JbIXaHUS U BBITIOJIHIEMbBIMU
GYHKIMAMU.

OObsicHEHNE MEXaHNU3MOB JIbIXaHUS,
HEUPOryMOPaIbHON PEryJISILIAN
paboOThI OPTaHOB JBIXAHUS.
HccnenoBanne KU3HEHHON EMKOCTH
JIETKUX, ONPEIEIIEHUE YaCTOThI
JIbIXaHUS1, 00CYKICHHE MOy YEHHBIX
pE3yJIbTATOB.

BrisiBrieHME NPU3HAKOB M PUYHH
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Y TYMOpPJIbHAS PETYIALNS JbIXaHHUS.
['uruena npixanusa. TpeHupoBka
JbIXaTesbHbIX MBI, [Ipenynpexnenue
NOBPEXKACHUS FOJIOCOBOIO anmnapara.
WNudpexuuonnsie 00e3HYU, NEpeAAIOIIHECS
yepe3 BO3AYX, U Mpoure 3a00IeBaHus
OpraHoB AbIXaHus. BousHue
TaOaKOKypEHHMsI Ha OPTaHbl bIXaTeIbHOM
CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIE
3a0051eBaHUS AbIXaTEIbHONU CUCTEMBI.
Jlemoncmpayus MOJENY TOPTAHU, MOJIEIIH,
IPOSICHSIOIIEN MEXaHU3M BI0XA U BbIIOXA.
Jlabopamopnuie u npaxmuueckue
pabomot.

N3mepenue o0xBaTa rpyAHOM KIETKU

B COCTOSIHUU BJIOXa U BBIJOXA.
OrnpeneneHue 4acToThl IbIXaHusl.

Brusnue paznndnbix pakTopoB Ha YACTOTY
JBIXaHUS.

Cruporpadus.

M3y4yeHne rucToI0rn4ecKuX MpernapaToB
OpPraHoOB JbIXaHUs

MH(EKIMOHHBIX 3a00JIeBaHUI
OpPraHOB JIbIXaHHUS.

Onuncanne Mep NpeaynpexICHUS
MH(EKIIMOHHBIX 3a00JI€BaHUN.

OO6cyKaeHue BpeIHOro BO3/IEUCTBHS

Ta6aKOKypeHHH,HapKOTquCKHXII

MCUXOTPOITHBIX BCUICCTB HA 3I0POBLHC

YCJIIOBCKA

HToro yacoB nmo Teme

11. IlnmeBapuTeJbHANA CUCT

cMa

111

[TnmeBapuTenbHas
cucTeMa

AHaToOMUs NUIIEBAPUTEIBHON CHCTEMBI:
pOTOBas MOJIOCTh, MUIIEBOJ, KEIY/IOK,
MIOJIKEITY IOYHAs KeJe3a, Ie4YeHb, OTAECIIbI

Onucanue opraHoB
MUIIEBAPUTETHHON CUCTEMBI.
YcraHoBIIeHHE B3aUMOCBSI3H MEXKIY
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TOHKOM KHMIIIKH, OTJICJIbI TOJICTOM KMIIIKH.
Crtpoenue 3y0a, 3yOHas ccTeMa 4esloBeKa.
PuU3MOJIOT U NULLIEBAPUTEIIBHON CUCTEMBI:
paciierieHie 0eIKoB, JIUMHUJIOB,
YIJIEBOJOB, HYKJIEMHOBBIX KUCIIOT

NoJ1 ICCTBUEM (PEPMEHTOB,
CEKPETUPYEMBIX PA3HBIMHU OT/ICJIAMU
MUALIEBAPUTEIIBHON CUCTEMBI. X UMUYECKUH
COCTaB CJIFOHBI, KEIYJOYHOTO COKa,
MOKETYA0UYHOTr0 COKa, KeJIUr, COKa
TOHKOM Kkumku. IlogocTHOoE M
MIPUCTEHOYHOE TUIIEBAPEHUE B TOHKOM
KuIe4yHuke. OyHKIMA TOKEITY JIOYHON
Kele3bl U ieueHu. OyHKIUMU TOJICTON
KUIIKU. Postb KuiieuHoi MUKPOQIOPHI
JIJIS YeJIOBEKa.

HepBHas u rymopasnbHas peryJisiuus
IIPOLIECCOB IHUIIIEBAPEHHUS, YTIIEBOJHOIO,
JIAINIHOr0, OEJIKOBOr0 0OMEHa.

['uruena nutanus. HemHdeknrmonHbIe

¥ ayTOUMMYHHBIE 3a00JICBaHUS CHCTEMBI
numieBapenus. [Ipenynpexaenue
UH)EKIHUA 1 MPOYUX JKEITYJOIHO-
KHIIICYHBIX 3a00JICBaHUM (TaCTPUT,
sI3BEHHAs 00JIC3HbB, aNNEHIUIIUT, [IUPPO3,
MAHKPEATUT U APYTUE), MTUIIEBBIX
oTpaBiieHUH. XeIuKoOakTep Kak hakTop

CTPOCHUEM OPTaHOB MMHIICBAPCHUS
Y BBITIOJTHSICMBIMH UMU (DYHKITUSMHU.
OOBsACHEHHE MEXaHU3MOB
MULLIEBAPEHUs], HEUPOIyMOPAIbHON
PETYIISIUY MTPOIIECCOB MUIICBAPCHHUS.
Hccnenosanue neiictus pepMEeHTOB
CJIFOHBI Ha Kpaxmai, 00CYyKIeHUE
pE3YIbTaTOB.

PackpbITHE POSTM COBPEMEHHBIX
METOJIOB M3YUYCHUSI OPraHOB
MUIICBAPCHUSI.

Onucanne HeMH()EKITMOHHBIX
3a00JI€BaHMI TTUITIIEBAPUTEIIBHON
CHUCTEMBI U UX TIPUYHH.
O6ocHOBaHME Mep NPOYIITAKTUKH
HH(}EKIIMOHHBIX 3a00JIeBaHUMA
OpraHOB IMHUIIEBAPECHUS, OCHOBHBIX
MIPUHITMIIOB 3JTOPOBOTO 00pa3a JKU3HU
Y TUTHMCHBI ITUTAHUA.

OO0cy>kIeHre BPETHOTO BO3ACHCTBHS
Ta0aKOKypEHHS, HAPKOTHIECKUX

1 IICUXOTPOITHBIX BEIIECTB

Ha 3I0POBbEC YeIOBEKA
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pa3BUTHS TaCTPUTA U S3Bbl. BinsiHue
KYPEHHUS U aJIKOTOJIs Ha MUILEBAPEHUE.
PaccrpoiicTBa nuieBoro noBeaeHus.

Jlemoncmpayus Topca 4eI0BEKa, TaOJIULL.

Jlabopamopnusie u npakmuueckue
paoomot.

Uccnenoranue aeictBust GepMeHTOB
CJIFOHBI Ha KpaxMarl.

N3ydeHne rucToIorn4ecKux npemnapaTon
OpPraHOB MUIIEBAPUTEITBHON CUCTEMBI

NToro yacoB 1o teme

12. BeigeaureJibHas CHCTEMA

12.1

B BIACIIUTCIbHAA
CHUCTCMaA

CrpoeHne BbIAETUTEIbHON CUCTEMBI:
MOYKHU, MOYETOYHUKH, MOYEBOM ITy3bIPb,
MOYEHUCITYCKATEIbHBIN KaHaJl.
dyHKIIMOHUpOBaHKEe OYKU. Hedpon kak
CTPYKTYpHO-(DYHKIIMOHAJIbHAS €IMHUIIA
no4ku. OU3HOIOTUYECKUE MTPOLECCHI
dbopMHUpOBaHUS BTOPUIHON MOYH:
bunbTpanus, peadcopOIus, CeKperus.
Posb nouku B peryisiiuu apTepruaibHOTO
napnenus. HepBHas u rymopasibHas
perymsius paboThl OPraHOB
BBLIEJIUTEILHON CUCTEMBI. 3a00JIEBAHUSA
OpraHOB MOYEBBIJEIUTEIBLHON CUCTEMBI
(UUCTUT, TUETOHEPPUT, MOUCKAMEHHAS
O0JIe3Hb U JPYTHUE), UX IPEAYIPEKICHUE.

Ornucanne OpraHoB BbIICIICHUS

B OPTaHU3MeE YeJIOBEKa.
OObsicHeHUE 3HAaYEHUSI OPTaHOB
CUCTEMBI BBIJICJICHHSI B BEIBEJICHUU
pPacTBOPUMBIX B BOJIE BEILIECTB.

VY cTaHOBIIEHHE B3aUMOCBSI3U MEXKY
0COOEHHOCTSMH CTPOCHHS OPTaHOB
Y BBITIOJTHSIEMBIMHA UMY (DYHKITUSIMHU.
OObsicCHEHUE BIHSTHUS
HEUPOryMOPaIbHON PEryJISILIAN

Ha pa0OTy BBIICIUTEIBHON CUCTEMBI.
HccnenoBanne MeCTOMOTOKEHHS
MOYEK HA MYJISIKE YEJIOBEKA.
AprymMeHTUpOBaHUE U OILICHUBAHUE
BIUSHUS (PAaKTOPOB PUCKA
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HckyccrBennas nouka. uanus.
TpaHcIuIaHTaLXs TTOYKH.
Jemoncmpayua Tabnui, MOJIEIN
«CTpOoeHHE MTOYKH MIIEKOITUTAIOIIETOY,
MyJIsIKa IOYEK YEJIOBEKA, BIIAYKHOTO
npenapara.

Jlabopamopnbsie u npakmuueckue
paoomot.

N3y4deHne rucToIoOrn4ecKux npenapaToB
Pa3HBIX YYAaCTKOB IIOYKH, MOYETOYHHKA,
MOYEBOTO ITy3bIPs

Ha 3/I0pOBbE YETIOBEKA.
Onucanne MpU3HAKOB 3a00JICBAHUH,
Mep poPuIaKTUKU OoJie3HEN
OpPraHOB MOYEBBIACITUTEILHOM
CUCTEMBI

HToro 4yacos 1o teme

13. ITos10Bas cucrema

13.1

ITonoBas cucrema

Cranuu ramerorene3a. OTiIM4Ms OOreHesa
U CIIEpMaToreHe3a Apyr OT Apyra.
O11010TBOpPEHHE.

Kenckas nonoBas cuctemMa: SUYHUKH,
MaTOYHbIE TPYOBI, MaTKa, Biaraiuiie,
BHEIIIHHUE MOJIOBBIE OPTaHBbI.
MeHCTpyaJIbHBIA LUKIL.

MyxcKasi 1ojoBasi CUCTEMA: CEMEHHUKHU
Y IIpOYr€ BHYTPEHHHE MOJIOBBIE OPTaHBbl,
BHEILIHHUE MOJIOBBIE OPTaHBbl.

HepBHast u rymMopanbHas peryJisius
paboThI OPTAHOB MOJIOBOW CUCTEMBI.
[InanupoBanurie 6€peMEHHOCTH, METO/IbI
KOHTpaUENINK, TPeAUMITIaHTALUOHHbBIN

CpaBHeHHE 0OTeHE3a

U CIIepMaToreHesa.

OOBsicHEHHE CMBICIa OMOJIOTHYECKUX
MMOHSTHM: TaAMETOT'CHE3,
HMCKYCCTBEHHOE OTLIOJIOTBOPCHUE
(BKO).

Ornucanue opraHoB MOJOBOM
CHCTEMBbI B OpTaHU3ME YEJIOBEKA.
OObsCHEHHE BIUSHUS
HEUPOryMOPaIbHON PEryJISILAN
Ha padoTy MOJIOBOW CHUCTEMBI
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CKPUHUHT, 3KCTPaKOPIOPaIbHOE
OIUIOAOTBOpEHUE. bEPEMEHHOCTD,
nakTanus. 3aboJeBaHus, NepeaarIuecs
MOJIOBBIM ITyTEM.

JlabopamopHule u npakmuueckue
paoomot.

N3ydeHne rucTonornueckux npenapaTon
OPTraHOB I10JIOBOM CUCTEMBI

NToro yacoB 1o teme

14. Ko:xa u ee npou3BOAHbIE

141

Koxa u ee
IIPOM3BO/IHBIC

DNUAEPMUC — MHOTOCIIOMHBIN
oporoseBaromuii snutenui. Ciou
snuaepmuca. Cinou aepmsl. [TogkoxnHas
JKUpOBas KieTdyaTka. [Tpon3BogHbIE KOXKMU:
HOTI'TH, BOJIOCHI. KOKHBIE Ke€JI€3bI: MOTOBBIE,
caJibHble ¥ MOJIouHbIe. DYHKIIMU KOXKH.
Pouib HEpBHOM ¥ TYMOpPAILHOM PETYJIISALUU
B OCYIIECTBJIICHUH TEPMOPETYIIATOPHOU

U IpyTux QyHKIUN KOXKH.

3a00JeBaHMS KOKHU U UX MIPETyIPEKICHUE.
[IeperpeBanue: COTHEUYHBIN U TEINIOBOMN
yaapsbl. Oxxoru. OOMOpOKEHUS.
[Tpodunakrrka u meppas MOMOIIIb

IIPU TEIUIOBOM Y COJTHEYHOM y1apax,
0’KOTaxX U 0OMOPOKEHHUSX.
Jlemoncmpayus MOJIENN CTPOCHHUS KOXKH,
Ta0INII, CIIaliIOB.

Onucanue cTpoeHust U PyHKIIHIA
KOXH, €€ MPON3BOIHBIX.
HccnenoBanue BiusiHUS (hakKTOPOB
OKpYalolleh cpeibl Ha KOKY.
OObsicHEHNE MEXaHU3MOB
TEPMOPETYJISALIHH.

Onucanue NpueMoB MEePBOI MOMOIIN
P COJTHEYHOM U TEIUIOBOM yAapax,
TpaBMax, 0’orax, 0OMOPOXEHUU;
OCHOBHBIX TUTUEHUYECKUX
TpeOOBaHUM K OJICKIE€ U OOYBH.
OO6cyxaeHue 3a001€BaHUN KOKHU

U UX TPEAYTPERKACHUSI
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Jlabopamophuie u npakmuueckue
paoomot.

HccnenoBanue ¢ MOMOILIBIO JIYTIbI THIJIBHOU
Y JIAJIOHHOM CTOPOHBI KUCTH.

N3ydeHne rucToIornuecKux npenapaToB
SIUJIEPMUCA U IEPMBI

HToro yacoB 1o teme

3

15. AranTanuu opraHu3zMa yeJioBeKa

15.1

Anantanmun
OpraHu3mMa 4ejioBeKa

5

Tepmoperynsuus: pojib KOXKHU U COCYI0B.
l'unoranamyc Kak HEHTP
HEUPOryMOpPaIbHON PEryIsuU
Teruiooomena. [loBeeHueckue aganTaum.
AJlaniTaniiy 4eyI0BeKa, ero OpraHoB

Y TKAHEW K HU3KUM KOHIEHTPalUsAM
KHCJIOPOJIa U TUIIOKCUH. Perynsanus
NOTPeOJICHUS KUCIOPO/Ia TKaHIMH,
apuTponons. [lepectpoiika MeTabonnuzma
KJIETOK B YCJIOBUH TMIIOKCHUHU.
AJlanTanyy K HeI0CTAaTKy Pa3IMYHbIX
MUTATEIbHBIX BEUIECTB. JHEPreTHUECKas
(GyHKIMS TIIMKOTeHA B TIEYSHU U JTUTTUIOB
B )KHpOBOU TKaHU. [Topsmok
VICTIOJIb30BAHUS 3AI1aCOB MUTATENBHBIX
BEILIECTB B opranu3Me. [lepectporika
MeTaboIu3Ma KIETOK B YCIOBUSIX
TOJIOJIAHMS.

[upxanusie putMmbl. Bousaue

OO6cy>xeHue aganTUBHBIX
MEXaHU3MOB Y€EJIOBEUYECKOTO
OpraHm3Mma.

M3y4enue nepecTpoek MeTabomm3ma
I10JT BO3/IEHICTBUEM BHEITHUX
(haxkTopoB.

OObsicHEHNE 3HAYUMOCTH
(bu3HYeCKOl aKTUBHOCTH, PSIKUMa
JTHSL ¥ TIUTaHUS 1T 370POBBS
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POJIOKUTEIILHOCTH CBETOBOTO JTHS
Ha HEUPOTYMOPAIbHYIO PETYJIAINIO
MIPOIIECCOB KUZHEACATETLHOCTH YETIOBEKa.
TpennpoBku. Ponb dpusnueckoit
AKTUBHOCTHU B COXPaHEHUU 310POBbSI
yenopeka. [Ipodunaktuka 3a0oneBaHui
CEepJIEYHO-COCYIUCTOM U IBIXATEIbHON
CHUCTEM U OTMIOPHO-JIBUTATEJILHOTO arllapara.
Ananranuu K HeBecomocTH. [lepecTporiku
MeTa0oIM3Ma B YCIOBUSIX HU3KOM
rpaBUTAIUU, TPODHUIIAKTHKA HETaTUBHBIX
ITOCJIEICTBU.

Jlemoncmpayus nocodbuil u o0ydaronux
BUJICOPOJIMKOB

Htoro 4acos 1o teme

16. 'eneTnKAa 4eJI0BEKAa

16.1

I'eneTuka yeoBeka

OnpeneneHue reHa v ajjiens, TeHOTUIIa

u ¢perorumna. [lousTue romo-

Y T€TEePO3UTOTHI. 3aKOHBI MeH e .
BzaumoperictBue anneineii. MoOHOT€HHBIE
Y TIOJIUT€HHBIC TTPU3HAKU. XPOMOCOMHas
TEOpHS HACJIEICTBEHHOCTH MopraHa.
KpoccuHrosep u cuemnieHHoe
HaclieoBaHre. MexaHu3Mbl ONpeIeICHUS
nosa. [TosioBbIe XpOMOCOMBI U Ay TOCOMBI
yenoBeka. HacnemoBanue, ClIEINIEHHOE

C TIOJIOM.

PackprsiTHE cCMBICIa TEPMUHOB

Y TIOHSTUN: IOMUHAHTHBIC

Y pelIECCUBHBIC MPU3HAKH, aJIICIIH,
TOMO3UI0Ta U TeTePO3UTOTA.
O3HaKOMJIEHUE C 3aKOHOMEPHOCTIMU
HE3aBUCHUMOT'0 HaCJIeI0BaHus,
CIICTUICHHOTO HACJIeJOBAaHUE
MPU3HAKOB, HACJICJOBAHMUS,
CUEIJIEHHOTO C MOJIOM.
Onpenenenuve noJa.

OO0cyxneHue 3aKkOHOMEPHOCTEN
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M3MeHYNBOCTD: HACIEACTBCHHAS

Y HeHacneacTBeHHas. [Ipumepsl
HEHACJIEACTBCHHBIX U3MCHCHUM
(monudukanmit). Knaccudukanus
HAaCJIeACTBEHHON U3MEHUMBOCTH

Ha MYTallMOHHYIO U PEKOMOWHAIMOHHYIO.
['eHHbIe, XpOMOCOMHBIE U TECHOMHBIE
3aboneBanus. [Ipumepsl reHHbIX,
XPOMOCOMHBIX U T€HOMHBIX 3a00JIeBaHUN
YyeJIOBeKa.

[TonynsiuoHHasi FEHETUKA.

[Tonsitue reHodonma. Pacnpenenenue
4acTOT aJuIeJIeH B MOIYJISIIHAH.

3akon Xapau-BaitnOepra.

Pemenne reneTnyeckux 3a1ad.
MenunuHckas renetuka. [loctpoenne
POIOCIIOBHBIX IPH aHATIU3€ OMPEICIICHHBIX
MIPU3HAKOB. POJIb TEHETUYECKNUX aHATIN30B
IIpY MJIAHUPOBAHUHU U KOHTPOJIE
OCpEMEHHOCTH.

CekBeHUpPOBaHKE T€HOMA KaK HMHCTPYMEHT,
TIO3BOJISFOIIUI TTPOTHO3UPOBATH (DEHOTHIT
YeJIOBEKA U JIPYTUX KUBBIX OPraHU3MOB,
a Takke BUPYycoB. buomndopmarnueckue
MHCTPYMEHTHI aHAJIN3a TEHOMOB. MeTo1bI
HAMNpaBJICHHOTO U3MEHEHUS TEHOMOB
OpraHu3MoB. [ eHeTu4YecKasi HHKCHEPUSL.

W3MEHYMBOCTH MPU3HAKOB
(HacnencTBeHHAsS

N HCHACJICACTBCHHAsA I/IBMCHIH/IBOCTB)
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['enomMHOE penakTupoBaHuEe. DTUUECKUE
ACIIEKThl BHECEHUSI U3BMEHEHNN B TEHOMBI
Pa3JINYHBIX OPraHU3MOB, B TOM YHUCIIE
YEJI0BEKa.

Jlemoncmpayus Ta0NML, I1AKATOB,
KUHO(parMeHToB, poJauKoB u3 MHrepHera

HToro yacoB 1o teme

17. AuTponorenes

17.1

AHTponoreses

[Tpumathl: OTIMYUTETBLHBIC YEPThI, COCTAB
Y DBOJTIOIIUSI OTPSIA.

YHUKaTbHBIE MPU3HAKU TOMUHHM/I.
[IpssiMOx 0K IeHUE: TEOPUU BO3HUKHOBEHUSI,
aHATOMO-MOP(OJIOTHIECKUIN KOMITIIEKC
npu3HaKoB. [IpsAMOX0XIeHUE B IPYTUX
rpyImnax npumaroB. Pyka,
PUCTIOCOOJIEHHAS] K U3TOTOBJICHUIO

¥ IPUMEHEHUIO OPYAUH Tpya.
BrIcoKkOpa3BUTHIN MO3T: TEHAECHIIUU

B DBOJIIOIMH, YHUKAJIbHBIC YEPTHI,
MOP(OIOTHIECKHE OCOOESHHOCTH.
CXO0JICTBO M pa3Inyus 4eI0BeKa U
YEeJI0BEKOOOPa3HBIX 00€3bsIH: aHATOMHSI,
AMOPHUOJIOTHS, ONOXHMHUS, TIOBEICHHE.
[IIumiran3e kak OnvKanIIui )KUBOM
POJCTBEHHUK Y€JIOBEKa. DBOJIFOLIHS
YeJI0BEKOOOPA3HBIX 00E3bsIH.
Jlemoncmpayus myisixei, Tadbnun,

KiaccudunnpoBanue opranu3MoB
Ha OCHOBE UX CTPOCHHS.
CpaBHeHUE MOTy00e3bsH U BBICIIINX
PUMATOB, IIUPOKOHOCKIX

U Y3KOHOCBHIX 00€3bsH.

BrlsiBieHrEe OTIIMYUTENBHBIX
MPU3HAKOB TOMUHHU/I,
YEJIOBEKOOOPa3HBIX 00€3bsH,
aBCTPAJIOMUTEKOB, IPECTaBUTENCH
poxa Homo
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cnaigoB, BUACO(QUIbMOB U CAaliTOB
HNHTepHeTa, NoKa3bIBaOIUX CTPOCHUE
IPEIKOB COBPEMEHHOTO YeJIOBeKa, 00€3bsH-
AHTPONOUIOB, IPEICTABUTEIICHU
YeJI0BEUYECKHUX pac.

Jlabopamopnbsie u npakmuueckue padoomaul
N3ydenue nqpesHenien uCTopun

Y DBOJIIOLIMY YEJIOBEKA Ha IPUMEPE
KOJUIEKIUU U peKOHCTPYKIUH (3KCKYypCHs

B MAJICOHTOJIOTUYECKU N My3ei)

NToro yacoB 1o teme

3

18. YesioBek u OKpYy:Kamomas cpeaa

18.1

YetoBek 1
OKpy>KaroIias cpeia

2

Dkonoruyeckue GakTOpbl U UX JIEHCTBUE
Ha OpraHu3M YeJlOoBeKa. 3aBUCUMOCTh
3I0POBBS YEIOBEKA OT COCTOSTHHUS

OKpy Karomien cpeabl. MUKpOKIUMAT
JKWIBIX OMeIeHu. Tpy yemoBeka.
®duznonorus Tpyaa. PaborocrnocoOHOCTh
U YTOMJICHHUE.

310pOBbE YETIOBEKA KaK COLIMAIbHAs
HEHHOCTh. DaKTOPHI, HAPYIIAIOIINE
310pOBBE: TUIIOJUHAMUS, KypEHUE,
ynoTpebIeHne ajJKoToIsl, HAPKOTHKOB,
HecOaTaHCUPOBAaHHOE TUTAHUE, CTPECC.
VYkpennenue 310poBbs. Kynbrypa
OTHOILIEHUS K COOCTBEHHOMY 37I0POBbIO
Y 3I0POBBIO OKPY>KAIOIIHX.

ApryMEeHTHPOBaHHE 3aBHCHMOCTH
3JIOPOBBS YEIIOBEKA OT COCTOSTHHUS
OKpY’KaroIIel Cpebl.

AHanu3 ¥ OIICHUBAHHE BIIASHUS
(dakTOpOB pHCKa Ha 3]IOPOBBE
YeJIoBeKa.

O6ocHOBaHKE 310POBOTO 00Opasza
YKU3HU, PAIlMOHAIBHON OpTraHu3aIuu
TpyJa ¥ TIOJHOIICHHOTO OT/bIXa
JUTSI TIOJI/TEPYKAHHMSI TICUXMYECKOTO
1 (U3UYECKOTO 370POBBS
YeIoBeKa.

OO0cy>X/1eHre aHTPOMOTEHHBIX
BO3JEHUCTBUI HA IPUPOLY,
TJI00QTBHBIX KOJIOTHYECKIX
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AHTpPOIIOTeHHBIC BO3/ICHCTBUS HA CPEIY.
Hapymenne kpyroBopoTa BEIIeCTB

B Ouocepe. AHTPONOTEHHBIN
KPYTrOBOPOT. DKOJOTUIECKUE KPU3UCHI U
WX MPUINHBIL.

KosBomrorus o01iecTBa v MPUPOIBI.
PanronaibHOE PUPOIOIIONIB30BAHKE.
3HaueHUEe OXPaHbl OKPY KAFOIICH
TIPUPOJTHON CPEIBI ISl COXPAHCHHSI
YeJIOBEUESCTBA.

Jlemoncmpayusa Tadbnuy,

IUTAKAaTOB, KUHO(QParMeHTOB,
BUJICOPOJIMKOB M3 MHTEepHETA

npoOJieM, PO OXpaHbI
MIPUPOJIBI B COXPAaHEHUH KU3HU
Ha 3emiie

Htoro yacos 1o teme 2
OBIIEE KOJIMYECTBO 102
YACOB IIO

ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3aeioB u JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTuyecku
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI e padoTbl
Paznen 1. BBenenue
bubmroteka LIOK https:/monypoku.pd/
1.1 BBenenue 5 CBEPOBPA3OBAHIE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazaeny 5)
Paznea 2. bakrepuu u apxeun
Bbubmmorexa ITOK https://mouypoku.pd/
2.1 bakrepuu u apxeun 4 2 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 4
Paznea 3. MHoroodpasue 0JJHOKJIETOYHbIX JYKAPHO
MrorooGpase bubmmorexa ITOK https://momypoku.pd/
3.1 4 CBEPOBPA30BAHUE
OZAHOKJICTOIHBIX SyKapHoT https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 4
Pasnen 4. ApxenjiacTuIHbIC WM «PACTCHHUD
BoTamuka — HayKa o butmoreka ITOK https://momypoku.pd/
4.1 1 CBEPOBPA30BAHUE
pacTeHIAX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
47 OO1mas opranu3anys 2 1 bu6miorexa [IOK https://monypoku.pd/
' PacTUTENBHOTO OpraHU3Ma CBEPOBPASOBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si190911577

bubmoteka LIOK https:/monypoku.pd/

4.3 CrniopoBble pacTeHus 9 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoteka LIOK https:/monypoku.pd/

4.4 CemeHHbIE pacTeHUS 8 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro o pazueny 20

Pasnea 5.

CTpOCHI/Ie H KM3HEACATCIbHOCTh CEMCHHbBIX paCTeHHﬁ

bubmoteka [{OK https://mouypoku.pd/
5.1 IToGer u moOEroBLIE CUCTEMBI 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmoteka [{OK https://mouypoku.pd/
5.2 Jlucr 5 CBEPOBPA30BAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmorexa ITOK https://mouypoku.pd/
5.3 Kopenb 1 KopHEBbIE CUCTEMBI 6 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BereTaTHBHOE PasMHOKEHIE bubmmorexa ITOK https://momypoku.pd/
5.4 . 4 CBEPOBPA30OBAHUE
pacTeHIN https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
55 Knaccudukanuys mBeTKOBBIX 5 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Uroro no pazueny 25

Paznea 6.

JK0JI0rusi pacTeHnid. PacTtenusi B NpUPOAHBIX cO00IIeCTBaxX

6.1

DKOJIOTHS PACTECHHI.
PacTeHus B pupoaHbIX
cooO1recTBax

bubmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Hroro no pazneny

7

Pa3znen 7. PacTure/ibHbINH MUP H 1eATEILHOCTh YEJIOBEKA

PacturensHslii MUp U

bubmoteka LIOK https:/monypoku.pd/

7.1 3 1 CBEPOBPA30OBAHUE
ACSTCIBHOCTD HCIOBCKA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro o pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 68 28

[TPOI'PAMME
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8 KUIIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
Konrpoasubie | IlpakTtuyecku
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI e paboThbI
Pa3znen 1. I'pudbl 4 rpudono100HbIe OPraHU3MbI
'puGEI 1 rpuGoToI06HEIe bubmuoreka [JOK https://mouypoku.pd/
1.1 6 3 CBEPOBPA30OBAHUE
OpTaHH3MBI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazneny 6
Paznen 2. ’KuBorHbie
Bbubmmorexa ITOK https://mouypoku.pd/
2.1 300510THs — HAyKa O KUBOTHBIX 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OCOGEHHOCTH CTPOCHHS Bbubmmorexa [TOK https://monypoku.pd/
2.2 . 3 CBEPOBPA30BAHUE
KUBOTHOM KJICTKH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazaeny 4

Pa3zgen 3. CrpoeHue u KU3HeAEATEIbHOCTD KHUBOTHOI0 opranu3sMa QOpraHu3MeHHbI YPOBEHb OPraHU3alluM KU3HHI

3.1

ITutanue Y ) KUBOTHBIX

3

bubmmorexa ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

3.2

TpaHcnopT y KUBOTHBIX

butmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

3.3

I[BIX&HI/IC Y ’KUBOTHBIX

bubmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

3.4

Brigenenue Y KUBOTHBIX

bubmoreka ITOK https://mMomypoku.pd/
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CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

bubmoteka LIOK https:/monypoku.pd/

3.5 Onopa u IBUKEHUE Y )KUBOTHBIX 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Perysius KU3HE e TENbHOCTH bubmoteka LIOK https:/monypoku.pd/
3.6 3 CBEPOBPA30OBAHUE
Y KUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazueny 18
Paznen 4. PazHooOpa3ue :KUBOTHBIX
JByXCroiiHbIC 1 TPEXCIONHBIC Bubmuoteka [IOK https://monypoxu.pd/
4.1 KUBOTHBIC M1 UX OCOOCHHOCTH. 4 CBEPOBPA30BAHME
JIBYXCITOIHbIE JKHBOTHbIE https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmorexa [TOK https://monypoku.pd/
4.2 TpéxcnoitHbie KUBOTHBIE 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
4.3 Tun Ilnockue yepBu 4 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
4.4 Tun Kpyrinsie uepsu 2 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
4.5 Tun KonpuaTeie yepBu 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
butmoreka ITOK https://momypoku.pd/
4.6 Tun Momarocku 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmoreka ITOK https://momypoku.pd/
4.7 Tun Ynenucronorue 12 CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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bubmoteka LIOK https:/mounypoku.pd/
4.8 Tun Xopnoseie 2 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Pa3H006pasie 1 SBOTIOMHS bubmmoteka LIOK https:/mMonypoku.pd/
49 1 CBEPOBPA30OBAHUE
TO3BOHOTHBIX KUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmroteka LIOK https:/monypoku.pd/
4.10 Hanximacc P10 7 CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BbIXOJ1 I03BOHOYHBIX Ha CYIITY. bubmroteka LIOK https:/monypoku.pd/
4.11 4 CBEPOBPA3OBAHUE
AmMdpubun, mim 3eMHOBOTHBIC https://sbereducation.ru/?ysclid=mqs5zf94si190911577
AMHHOTHL Perrmumy, win Bbubmoreka [{OK https://mouypoku.pd/
4.12 5 CBEPOBPA30OBAHUE
Tpecmbrkatommuecs https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmorexa [TOK https://monypoku.pd/
4,13 ITtumer 8 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
4.14 MiekonuTaromue 8 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 64
Pazgea 5. IBoaonua U 3K0J0rAs ;KHBOTHBIX
BOIOLHAS H IKOIOTHS bubmmoreka ITOK https://momypoku.pd/
51 7 CBEPOBPA30OBAHUE
KNBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 7
Pazgen 6. JKnuBoTHBIE H YeJI0OBEK
buo6 OK https:// .pd/
6.1 JKuBOTHBIE U YEIIOBEK 3 Homotexa Il ps://onypokit.p

CBEPOBPA30OBAHUE
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KonrTpoasubie | IlpakTuuecku
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI e padoTbl
Paznen 1. BBenenue
bubmroteka LIOK https:/monypoku.pd/
1.1 Benenue 1 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 1
Paznea 2. O0mmii 0030p KJI€TOK U TKaHell OpraHnu3Ma 4ejloBeKa
OGMEH BEIECTB KaK OCHOBA Bbubmmorexa ITOK https://mouypoku.pd/
2.1 7 CBEPOBPA30OBAHUME
KU3HH 9CIIOBCKA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmorexa [TOK https://monypoku.pd/
2.2 HuTomorus 4 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
TwIts! TKAHEH OpraHm3Ma bubmmorexa ITOK https://momypoku.pd/
2.3 8 1 CBEPOBPA30OBAHUE
HCIOBCKa https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Uroro no pazueny 19
Paznen 3. HepBHasi cucrema
butmoreka ITOK https://momypoku.pd/
3.1 Hepsnas cucrema 8 2 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 8

Pa3znen 4. CeHcopHBbIe CHCTEMBI
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bubmoteka LIOK https:/mounypoku.pd/

4.1 CeHcopHBbIE CHCTEMBI 5) CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 5)
Pa3znen 5. DH1oKpuUHHAas cUCTeMa
bubmuoteka LIOK https:/monypoku.pd/
5.1 OHJOKpUHHAs CUCTEMaA 5) CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazgeny 5)
Pa3pnen 6. IloBenenue
bubmoteka [{OK https://mouypoku.pd/
6.1 IToBeneuue 4 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazaeny 4
Paznea 7. OnopHo-aBUraTejbHbIA anmapar
bubmmorexa ITOK https://momypoku.pd/
7.1 Koctn 4 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmorexa ITOK https://momypoku.pd/
7.2 Y §551100¢ 3 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pasneny 7

Pasnen 8. KpoBenocHasi u simmMm@aTudeckasi CHCTEMbI

OcoOeHHOCTH CTPOEHUS U

bubmoreka ITOK https://momypoku.pd/

8.1 (GYHKIIMOHMPOBAHUSA 3 CBEPOBPA30OBAHUE
CepIeUHON MBILIIE] https://sbereducation.ru/?ysclid=mqs5zf94si190911577
8.2 KpoBeHnocHas cucrema u 3 Bubmmoreka LIOK https://mMonypoku.pd/
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nuMpaTudeckas cucrema

CBEPOBPA30OBAHUE
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bubmoteka LIOK https:/monypoku.pd/

8.3 BuyTpeHHss cpena opranusma 4 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro o pazueny 10
Pa3znen 9. UmmyHnHasi cucrema
bubmuoteka LIOK https:/monypoku.pd/
9.1 NMMyHHas cucrema 5) CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro mo pazaeny 5)
Pazpgen 10. JIpixaTejbHasi cucremMa
Bbubmmorexa ITOK https://mouypoku.pd/
10.1 JlpIxaTenpHas cucTeMa 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 4
Paznea 11. I[InmeBapurtenbHas cucremMa
bubmmorexa ITOK https://momypoku.pd/
11.1 [TumeBapuTenbHas cucreMa 5 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 5
Paznen 12. BoigeanTtebHas cucreMa
butmoreka ITOK https://momypoku.pd/
12.1 BrigennrensHas cucteMa 3 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 3
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Pasgea 13. ITooBas cucrema

13.1 TTonoBas cucrema

bubmmoteka LIOK https:/mMonypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pazneny

Pasnea 14. Koxa u e€é npousBoaHbIe

14.1 Kosa u e€ npousBoaHbIE

bubmroteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pazneny

Paszpen 15. Ananrtanuu opraHusMa 4eji0Bexka

Ananranuu opraHuzma
YeJIOBEKa

15.1

Bbubmmorexa ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pazaeny

Pa3pen 16. I'eneTnka yeioBeka

16.1 I'eneTnka genoBeka

bubmmorexa ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pasaeiny

Paznen 17. AuTponorenes

17.1 AHTponoreses

butmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Hroro no pazneny

Pa3znen 18. UennoBek u okpy:xamomas cpeaa
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bubmoteka LIOK https:/mounypoku.pd/

18.1 UYenosek u OKpyxaromas cpeaa 2 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 102 12

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Ne KoauuecTBO YacoB Jara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTuyecku H3Y'1€HH
o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThl e padoThI |
bubmmoteka LIOK https:/monypoku.pd/
[uTosorusa — Hayka o 1 CBEPOBPA3OBAHUE
KJIETKE https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Bbubmoteka [{OK https://mouypoku.pd/
Bupyconorus — Hayka 1 CBEPOBPA3OBAHUE
0 BUpYyCax https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
CospemenHas Bbubmmorexa ITOK https://mouypoku.pd/
Kiaccuukanys 1 CBEPOBPA30OBAHUE
OPraHu3MOB, OCHOBHEIE https://sbereducation.ru/?ysclid=mqs5zf94si19091157
TIPUHIIUIIBL !
bubmmorexa ITOK https://momypoku.pd/
Meto/1bl HayYHOTO 1 CBEPOBPA3OBAHUE
[O3HAHUS B OHMOJIOrUU https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Mukpockonust
OITHYECKas,
SJICKTPpOHHAA. Bubmiorexa LIOK https://mMounypoxu.pd/
JIaGoparopHas paboTa. 1 CBEPOBPA30OBAHUE
«ITpaBuia TEXHUKH https://sbereducation.ru/?ysclid=mqs5zf94si19091157
6e30macHOCTH MpU !
NPOBEICHUUN
1ab0pPaTOPHBIX U
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MPAKTUYECKUX padoT.
OCHOBBI MUKPOCKOIIHH:
MPUTOTOBIICHHE
BPEMEHHBIX IPENapaToB
u pabora ¢
MHUKPOCKOTIOM.
Odopmnenue
pe3yabTaToOB PabOTHI C
MHUKPOCKOTIOM

MuxkpoOuonorus —
HayKa o
MHUKPOOpPTaHU3MaX.
[Ipokapuotnueckas
kierka. [Ipaktuueckas
paborta «M3yuenue
Mopdoioruu 6akTepuid
Ha MUKPOCKOITUYECKUX

bubmoteka [{OK https://mouypoku.pd/
CBEPOBFPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

npernaparax»
bubmmorexa ITOK https://momypoku.pd/
MHuoroo6pasue CBEPOBPA3OBAHME
OakTepuit https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubmmoreka ITOK https://momypoku.pd/
KuznenesaTeabHOCTD CBEPOBPA30BAHUE
OaxTepuii https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Ocobennoctr

OpraHu3alum apxeu.
[IpakTuyeckas padora
«3y4yenune meTooB

bubmoreka ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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Ne3UH(EKINN U
CTEPHIIN3ALIIN

OcHOBHbIE IPU3HAKU

OTHOKJICTOYHBIX
3yKapHUOT.
JlabopaTtopHas pabora
«M3yuenne bubmoteka LIOK https:/monypoku.pd/
10 O THOKIICTOIHBIX CBEPOBPA30OBAHUE
A https://sbereducation.ru/?ysclid=mqs5zf94si19091157
OPraHU3MOB M0]1 7
MHKPOCKOIIOM Ha
BPEMEHHBIX U
(bUKCHPOBaHHBIX
MUKpPOIIPENapaTax»
Crpoenue, ABUKEHHE,
[TUTAHUE, pPA3SMHOKCHHC Bu6morexa I{OK https://monypoku.pd/
1 aBTOTPO(HBIX U CBEPOBPA30OBAHUE
reTepoTpOHBIX https://shereducation.ru/?ysclid=mqs5zf94si19091157
OJHOKJIETOYHBIX !
3YKapuoT
3Hayenme bubmorexa ITOK https://momypoku.pd/
12 OOHOKJIETOYHBIX CBEPOBPA30BAHUE
SYKapUOT B MPHPOJIC U https://sbereducation.ru/?ysclid=mqs5zf94si19091157
’KHM3HM YE€JI0BEKa /
3aboeBanus,
BBI3BIBAEMELE butmoreka ITOK https://Momypoku.pd/
13 CBEPOBPA30OBAHUE
OAHOKIICTOTHBIMH https://sbereducation.ru/?ysclid=mqs5zf94si19091157
J3yKapuOTaMH, U UX 7
npopHIIaKTHKA
14 borannka — Hayka o Bu6miorexa LIOK https://mMounypoxu.pd/
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pacTeHusx

CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

PactutenpHas KiIeTka.
PactutenpHBIC TKAHU.
JlabopaTtopHas pabora
«3ydyenue crpoeHus

pPaCTUTEIBHBIX KIETOK
Ha TOTOBEIX U

bubmoteka LIOK https:/monypoku.pd/

BPEMEHHBIX
15 MUKpOTpenaparax». EBE}_)OBPAE;OBAHME . .
ttps://sbereducation.ru/?ysclid=mqs5zf94si19091157
JlabGopaTtopHas pabora 7
«3yuenne
0COOEHHOCTEMH
CTPOEHHUsI TKaHEH
pacTeHuil Ha TOTOBBIX U
BPEMEHHBIX
MUKpOIpenaparax»
Pacturenbhblii
OpraHu3M KakK €IMHOE
uernoe. IpakTuyeckas Bbu6morexa I{OK https://monypoku.pdy/

16 pabota «3yuyenue CBEPOBPA3OB1_&HI/IE _ .
CTPOEHUS OPraHOB https://shereducation.ru/?ysclid=mqs5zf94si19091157
pacTEeHUN Ha KUBBIX /
00BeKTax U repOapHbIX
oOpasmax»

bubmoreka ITOK https://momypoku.pd/
17 AJBroyiorusi — Hayka o CBEPOBPA3OBAHUE

BOJIOPOCIISX

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

136


https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

KpacHusie Bogopociu.
[IpakTuyeckas padora
«3yuyenue
0COOEHHOCTEN

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

18 CTPOCHHA M JKHSHCHHBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
[MKJIOB KPACHBIX 7
BOJIOPOCJIEH Ha KUBOM
u repbapHOM
MaTepHae»
3eseHble BOJOPOCIIH.
[IpakTnueckas pabota
«3yuenne cTpoeHHs 1 bubmoteka [{OK https://mouypoku.pd/
19 JKU3HCHHBIX ITUKJIOB CBEPOBPABOB{\HHE . .
. https://sbereducation.ru/?ysclid=mqs5zf94si19091157
3€JICHBIX BOJOPOCIEHN 7
Ha )KUBOM U TepOapHOM
MaTepHaey
bubmmorexa ITOK https://momypoku.pd/
20 XapoBbie BOJIOPOCTH CEEI')OEPAE;OBAHHE . .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubmorexa ITOK https://momypoku.pd/
21 Bypsie Bogopociu CBEI')OBPA:;OBAHHE . .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
MoxoBuanbie nin Mxu.
Ipaxriyeckas padora bubmoreka ITOK https://momypoku.pd/
29 «3yyenune CBEPOBPA3OB1_&HI/IE _ _
0COOEHHOCTEH https://sbereducation.ru/?ysclid=mqs5zf94si19091157

CTPOEHUS KyKYIIKHHA
JbHA U carHyma (Ha

7
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KHUBBIX U TepOapHbIX
00BEKTaX)»

23

[InaynoBuaHbIC
(rutayHsl).
[IpakTuyeckas padora
«3yuenne
0coOeHHOCTEN
CTPOCHUS TUIayHa
Oy1aBOBHIHOTO (Ha
KUBBIX U repOapHbIX
00BeKTax)»

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

24

XBOIIEBUIHBIE.
[IpakTrueckas padora
«3yuenne
0COOEHHOCTEMH
CTPOEHHS XBOIIa
MIOJIEBOTO U
MarnopoTHUKA
IIUTOBHUKA MY>KCKOTO
(Ha )KMBBIX U
repOapHBIX 00BEKTaX)»

Bbubmmorexa ITOK https://monypoku.pd/
CBEPOBPA30BAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

25

ITanmopoTHHUKH.
[IpakTnueckas pabota
«3yyenune
ocoOeHHOCTeH
CTpOEHHS MAOpPOTHUKA
IIUTOBHUKA MYKCKOTO
(Ha )KMBBIX U
repOapHbIX 00BEKTaX)»

butmoreka ITOK https://Momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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TI'omoceMeHHBIE.
BosauknoBenne
cemenu. O0mme
MPU3HAKHA CEMEHHBIX

bubmmoteka LIOK https:/monypoku.pd/

pacTeHui
26 IIpakTuueckas paboTa CBEPOBPASOBAHHE .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
«H3yuyenne 7
0COOEHHOCTEM
BHEITHETO XBOM,
ITATIICK U CeMSTH
XBOMHBIX)
Mmuoroo6pasue
TrOJIOCEMEHHBIX.
Ipaxriueckas padora Bbubmmorexa ITOK https://mouypoku.pd/

97 «3yuenne CEEPOBPABOB/_&HI/IE - -
ocobeHHoOCTEH https://shereducation.ru/?ysclid=mqs5zf94si19091157
BHEIIHEr0 CTPOCHUS !

M0OETOB XBOMHBIX (€I1b,
COCHA, JINCTBCHHHMIIA))»
OG611ast XapaKTepUCTHKA bubmmorexa ITOK https://momypoku.pd/

28 IBETKOBBIX CBEPOBPA3OB[_&HHE . .

https://shereducation.ru/?ysclid=mqs5zf94si19091157
(IToxpBITOCEMEHHBIX) 7
[IBeTok Kak opran
TOJIOBOTO
Pa3MHOKEHHS y butmoreka ITOK https://momypoku.pd/

29 MTOKPBITOCEMEHHBIX CBEPOBPA3OB[_&HHE . .

. https://sbereducation.ru/?ysclid=mqs5zf94si19091157
pacTeHuU. 7
[IpakTnueckas pabota
«3yuyenune
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MOp(]oIOruu MBETKA
(Ha )KUBBIX U
(UKCHPOBaHHBIX
o0bekTax). M3yuenue
pa3zHooOpasus
COLIBETUI»

JKM3HEHHBIN TUKIT

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

30 IIBETKOBBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
CrpoeHune ceMsaH
[IBETKOBBIX PACTCHUH.
[pakTHueckas paGota Bbubmoteka [{OK https://mouypoku.pd/
31 N3vaeHne cTpoe CBEPOBPA30OBAHUE
(VI3YHCHHE CTPOCHIA https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CEeMSTH 7
TIOKPBITOCEMEHHBIX
pacTeHui»
Ilnozet. Tlpaxrnyeckas Bu6morexa I{OK https://monypoku.pd/
30 pabora «M3yuenue CBEPOBPA3OBAHUE
CTPOEHHUS IIIOA0B U https://sbereducation.ru/?ysclid=mqs5zf94si19091157
COILJIO TN 7
MnnusnpyaisHoe Bbubmorexa I{OK https://monypoku.pdy/
33 pa3BUTHE PACTCHUH CBEPOBPA3OBAHUE
IToxpbeITOCEMEHHBIX https://sbereducation.ru/?ysclid=mqs5zf94si19091157
(oHTOTEHE3) !
Tober. ITpaxTuHeckas Bbu6morexa I{OK https://monypoku.pdy/
34 pabota «M3yuenue CBEPOBPA30OBAHUE

Mopdonoruu modera Ha
KUBBIX 00BEKTAX UITU

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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Ha repOapHBIX
oOpa3zuax»

[Touxka. IIpakTuyeckas
pabota «3yuenue

CTPOCHMA Bu6miotexa LIOK https:/monypoxu.pd/

35 BET€TaTUBHEIX, CBEPOEPA3OB/_\HI/IE _ _
reHEPATUBHBIX U https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CMEIIIAHHBIX MMOYEK. !

Pa3noobpa3zue nouek y
JPEBECHBIX PACTECHUI»
Mopddonorus crebds.
[IpakTnueckas padota
«3yuenne
TOTIEPEYHOro CrMIa Bu6morexa I{OK https://monypoku.pd/
36 CTBOJIa PaCTCHUM U CEEPOEPAE;OBAHHE . .
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
AHAJIN3 BIIMSHUS 7
JKOJIOTUYECKUX
YCIIOBHI Ha pa3BUTHE
pacTeHui»
AHaromus ctels.
[IpakTnueckas pabota
«3yuenue
0COOCHHOCTEH bubmorexa ITOK https://momypoku.pd/
37 aHATOMMYECKOI'0 CBEPOBPA3OBAHUE

CTpOEHHS cTeOIs
JIBYJIOJIbHBIX U
OJTHOJIOJIbHBIX
TPaBSHUCTBIX
pacTeHuii, cTebus

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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JPEBECHBIX PACTCHUI»

OyHKIUU cTeds.
JlabopaTtopHas pabora
«3yueHue TpaHcnopTa

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

38 BEIIECTB B cTEOIE. https://sbereducation.ru/?ysclid=mqs5zf94si19091157
N3yuenne !
Meramop(}o30B odera»
Mopddonorus nucra.
Hpakruyeckas padora Bu6moteka IJOK https://moumypoxu.pd/
39 «3yuenne CBEPOBPA3OBAHUE
MOP(OJIOTUH JIUCTA HA https://sbereducation.ru/?ysclid=mqs5zf94si19091157
JKUBBIX 00BEKTaX HITH !
repOapHBIX 00pasmax»
AHaTOMUS JIUCTA.
Ipaxriueckas padora Bbubmmorexa ITOK https://monypoku.pd/
40 «HccnenoBanue CBEPOBPA3OBAHUE
AHATOMMH JIMCTA C https://sbereducation.ru/?ysclid=mqs5zf94si19091157
MOMOIIIBEO CBETOBOIO !
MUKPOCKOTIa
bubmmorexa ITOK https://momypoku.pd/
a1 ® CBEPOBPA30OBAHUE
YHKIHMH JIcTa https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
bubmmorexa ITOK https://momypoku.pd/
42 ®doTocuHTe3. 3HAUCHUE CBEPOBPA3OBAHUE
dorocunTesa https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Jlucronan, ero bu6mioreka IIOK https://monypoku.pd/
43 IIPUYMHBI, MEXAHU3M U CBEPOBPA30OBAHUE

3HA4YCHUC B ) KU3HHU

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
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pacTeHus

Mopdonorust KOpHs.
[IpakTuyeckas padora

bubmoteka LIOK https:/monypoku.pd/

44 «3yuenne CBEPOBPA30OBAHUE
MOp(hOJIOTHHN KOPHS Ha https://sbereducation.ru/?ysclid=mos5zf94si19091157
KUBBIX 00BEKTaX WU !
repOapHbIX 00pa3Lax»
AHATOMHSI KOPHSIL.
[IpaxTnueckas padota
«Vzygenne bubmoteka [{OK https://mouypoku.pd/
45 CBEPOBPA30OBAHUE
aHaTOMIIECKOTro https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CTpOEHUA KOPHA Ha 7
TOTOBBIX
MUKpOIIpenapaTax»
DYHKIIMU KOPHSL.
JlaboparopHas padota Bubmiorexa LIOK https://mMounypoxu.pd/
16 «3yuenue cTpoeHus CBEPOBPA3OBAHUE
KOPHEBBIX BOJIOCKOB C https://shereducation.ru/?ysclid=mqs5zf94si19091157
IIOMOUIBIO CBETOBOI'O !
MUKPOCKOIIa
bubmmorexa ITOK https://momypoku.pd/
47 MuHepalibHOE MUTaHUE CBEPOBPA3OBAHUE
pacTeHuit https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
JIpIXaHHu€e KOpHS.
JlaGopatopHas paGota bubmoreka ITOK https://momypoku.pd/
CBEPOBPA3OBAHUE
48 «HMccnenoBanue

BJIMSIHHA BO3/1yXa Ha
PasBUTUC KOpHCfI»

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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49

Bunouszmenenus
KOpPHEH U ux
¢ynkuuun.JlaboparopHa
s pabora «3yuenune
MeTaMop(}Ho30B KOPHSD»

bubmoteka LIOK https:/mounypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

50

Bereratusnoe
pa3MHOXEHHE
LBETKOBBIX PACTEHUHN U
€ro 3Ha4YCHHUE B
€CTECTBEHHBIX
YCIIOBHUSIX U B
CEITbCKOXO03SMCTBEHHOM
MpPaKTUKE

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

51

KnonupoBanue
pacTeHui.
MuKpoKJIOHaIBHOE
pPa3MHOXKEHHE
pactenuii. Kiierounas
WHKEHEpUs KaK
COBpPEMEHHas
TEXHOJIOTHsI
Pa3MHOKEHHUS
pacTeHui.
[IpakTudeckas pabota
«Metoapl
MHKPOKJIOHATBHOTO
Pa3MHOKEHHUS
pacTeHum»

bubmmorexa ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

52

Ilousa.

butmoreka ITOK https://mMomypoku.pd/
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XapakTepucruka
nouBsl. PaznooOpaszue
II0YB

CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

53

[Tousa. ITnonopoaue
MOYBBI. Y 10OpeHUs

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

54

Knaccuduxanus
[[BETKOBBIX.
JIByOnBHEIE.
CemelicTBO
KpecronserHsIx.
[IpakTnueckas pabota
«Omnpenenenue
MpecTaBUTENEH
cemencTBa
KpecTonBeTHsix ¢
HCIIOJIb30BaHUEM
onpeAeIUTeNeH
pacTeHui uinu
OTIpeAEeTUTENbHBIX
KapTOUYEK»

Bbubmmorexa ITOK https://mouypoku.pd/
CBEPOBPA30BAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

55

CewmelicTBa
Po3onBerHbIe 1
ITacnenoBrle.
[IpakTuueckas pabota
«Onpenenenune
NpeAcTaBUTENeH
CEMENCTB C
HCITOJIb30BaHUEM

butmoreka ITOK https://Momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
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ONPEACIIUTENCH
pacTeHui uinu
OTPEeICTUTEIHHBIX
KapTOYEK»

56

CemMmeiicTBa
ClOXXHOIIBETHBIE U
MOTBITBKOBBIE.
[IpakTnueckas padota
«Omnpenenenue
MpeACTaBUTENEHN
CEMEICTB C
HCIIOJI30BAHUEM
OnpeAeIuTeNeH
pacTeHui uinu
OTIPEICTUTEIIHHBIX
KapTOYCK»

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

57

OIHOIONbHEBIE
pactenus. CeMeiicTBa
AMapuIIMCOBBIE U
3naku. [IpakTuueckas
pabota «Ornpenenenue
NpeAcTaBUTENeH
CEMEUCTB C
HCIIOIb30BAHUEM
ONPEACIIUTENECU
pacTeHui Ui
ONpPEIETUTENBHBIX
KapTOYeK»

bubmmoreka ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

58

CemericTBa JIumelinpie

butmoreka ITOK https://mMomypoku.pd/
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u OpxuaHsle.
«Onpenenenue
IpeACTaBUTENEN
CEMENCTB C
HCII0JIb30BAHUEM
ONpeACIIUTENCH
pacTeHui uiu
OTIpeAECTUTENIbHBIX
KapTOUYEK»

CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7

Pactenus u cpena

bubmoteka [{OK https://mouypoku.pd/
CBEPOBPA30OBAHUE

59 0o0uTaHUA https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
Bbubmmorexa ITOK https://mouypoku.pd/
60 OKOJIOTHYECKHUE CBEPOBPA30OBAHUE
TPYIIBI PACTCHUH https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
PacTurensHoe bubmmorexa ITOK https://momypoku.pd/
61 6iie CBEPOBPA30OBAHUE
COODIIECTBO https://sbereducation.ru/?ysclid=mqs5zf94si19091157
(dbuToreHo3) 7
bubmmorexa ITOK https://momypoku.pd/
62 PactutensHbie CBEPOBPA30BAHUE
co0OlIIECTBA JIECOB https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
PacTUTeIBHEIE bubmmorexa ITOK https://momypoku.pd/
63 6 TBA TVIOB CBEPOBPA30OBAHUE
coobiee YTOB, https://sbereducation.ru/?ysclid=mqs5zf94si19091157
TIOJIEN U ITYCTHIHb 7
PacTurenbHbie ButGmorexa LIOK https://mMounypoxn.pd/
64 coob1ecTBa 60JI0T U CBEPOBPA30OBAHUE

TYHJPBI

https://sbereducation.ru/?ysclid=mqs5zf94si19091157
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7
bubmoteka LIOK https:/mounypoku.pd/
65 CMeHa pacTUTENbHBIX 1 CBEPOBPA30OBAHUE
CO0OIIeCTB https://sbereducation.ru/?ysclid=mqgs5zf94si19091157
7
bubmoteka LIOK https:/monypoku.pd/
66 PazBurue 1 CBEPOFPA30OBAHUME
PacCTUTENLHOTO MUPA https://sbereducation.ru/?ysclid=mqs5zf94si19091157
7
KynerypHble pacTeHus
U VX IPOUCXOKIAECHUE.
ITpakTHdeckas paboTa bubmoteka [{OK https://mouypoku.pd/
67 " 1 1 CBEPOBPA30BAHUME
«visydenne . https://sbereducation.ru/?ysclid=mqs5zf94si19091157
CEJIbCKOXO34MCTBEHHBIX 7
pacTeHui CBOETO
peruoHay»
Hocnencrust Bu6moteka LIOK https:/mMonypoxu.pd/
68 JOEATEIIPHOCTH YEJI0OBEKA 1 CBEPOBPA30OBAHUE
B sKocucTeMax. OxpaHa https://shereducation.ru/?ysclid=mqs5zf94si19091157
PacTUTEIIBHOI O MUpa !
OBLIEE KOJIMYECTBO 68 28
YACOB I10 ITPOTPAMME
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8 KUIIACC

Ne KoauuecTBO YacoB Jara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer Kontposbusl | IlpakTuuyeckn | H3YYEHH
o0pa3oBaTe/ibHbIE pecypcChl
n 0 e padoThblI e padoThl |
MHUKOJIOTHsSI — HayKa O bubmoteka LIOK https:/monypoku.pd/
6 06 1 CBEPOBPA30OBAHUE
Tproax. mad https://sbereducation.ru/?ysclid=mqs5zf94si1909115
XapaKTepUCTHKa TpUOOB 77
3UTOMHUIIETHI U
4CKOMHIICTEIL. Bu6mioteka IJOK https://mowmypoxu.pd/
[IpakTnueckas pabota 1 1 CBEPOBPA30OBAHUE
«3yueHnne cTpoeHus https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TIJIECHEBBIX TPHUOOB: 77
MYKOpa ¥ TIEHULIMIIIIA»
basznanomuiieTsl.
[IpakTuueckas padora
«Mzyuenue bubmmorexa ITOK https://momypoku.pd/
0COOEHHOCTEH CTpOEHUS 1 1 CBEPOBPA3OBAHUE
JI0JIOBBIX TEJ https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HUISTIOYHBIX TPHOOB HA "
MHUKPOCKOIMHYECKUX
npenaparax u MyJsbKax»
I'pubononobHbIE
OpraHM3MBI. bubmoreka ITOK https://Momypoku.pd/
JlaGoparopHas paboTa 1 CBEPOBPA30OBAHUE
«I/IqueHHe CTPOCHHUS U https://sbereducation.ru/?ysclid=mqs5zf94si1909115
’KM3HEHHOT O [TUKJIA "
¢uTOMTOPHI HA KUBOM U
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repOapHOM MaTepuaIe»

JInmaiiHUKH.
[IpakTuyeckas padora
«3ydyenue crpoeHus
JUIAWHUKOB (Ha
repOapHbIX 00pa3Lax)»

bubmmoteka LIOK https:/mMonypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

3HaueHue rpudoB B
MPHUPOJIE U )KU3HU
YeJIoBeKa

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

OO0mue u ceruaIbHbIC
pa3aensl 300JI0TUH.
Kpatkas ucropus
Pa3BUTHS 300JI0TUH

bubmoteka [{OK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

CrtpoeHue )KUBOTHOU
kietku. JlaboparopHas
pabota «Mccnenoanue
KJIETOK I1OJ
MHKPOCKOIIOM Ha
BPEMEHHBIX
MHKpOIIpernaparax.
CpaBHeHue
paCTUTEIIBHON U
YKUBOTHOM KJIETOK»

bubmmorexa ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

TKaHM )XKUBOTHOTO
opraHusma.
JlaGopartopHas paboTa
«3yyenue TkaHen
KUBOTHBIX»

butmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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Oprasbl U CUCTEMBI

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

10 OpraHOB XKUBOTHOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
opraHu3Ma 77
DTanbl ¥ TUIBI TUTAHUS
Y JKUBOTHBIX.
Jlaboparopuas pabora Bu6moreka LIOK https://mMonypoku.pd/
11 «/3yueHne nuTaHus CBEPOBPA30OBAHUE
HPOCTENILETO IO/ https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
MUKPOCKOIIOM Ha "
BPEMEHHBIX
MUKpOIIpenaparax»
OcoOCHHOCTH MTUTAHUS
TIO3BOHOYHBIX
JKUBOTHBIX.
JlaGopatopHast pabota Bbu6morexa I{OK https://monypoxku.pd/
CBEPOBPA30OBAHUME
12 «M3yeHne MHTAHRA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
OTHEIBbHBIX 77
NpeJIcTaBUTENEH
Pa3IUYHBIX TPYIIII
JKUBOTHBIX»
DBONIOLHS bubmmorexa ITOK https://momypoku.pd/
. CBEPOBPA30OBAHUE
13 TTHMILICBAPUTCILHON https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CUCTEMBI
77
bubmoreka ITOK https://momypoku.pd/
CBEPOBPA30OBAHUE
14 TpaHcnopT y KMBOTHEIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
15 KpoBenocHas cucrema butmoreka ITOK https://mMomypoku.pd/

ITO3BOHOYHBIX

CBEPOBPA3OBAHUE
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KHUBOTHBIX

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

DBOJIIOLHS KPOBEHOCHOU

bubmoteka LIOK https:/monypoku.pd/

16 CHCTEMBI Y CBEPOBPA3OBAHUE
O3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKABOTHBIX 77
bubmmoteka LIOK https:/monypoku.pd/
17 1 CBEPOBPA30OBAHUE
bIXAHUC y HKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmoteka [{OK https://mouypoku.pd/
18 JIpIxaHue y )KMBOTHBIX B CBEPOBPA3OBAHUE
BOJIHOI cpejie https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bbubmmorexa ITOK https://mouypoku.pd/
19 JlprxaHue y 5KUBOTHBIX B CBEPOBPA3OBAHUE
Ha3eMHOM cpezie https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Crpoenue bubmmorexa ITOK https://momypoku.pd/
20 BBIACIUTEIIFHOM CBEPOBPA30BAHUE
CHCTEMBI Y )KUBOTHBIX. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Ocmoc "
DBONIOLHS bubmmorexa ITOK https://momypoku.pd/
21 o CBEPOBPA30OBAHUE
BELICIHTCIRHOH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CHCTEMBI Y JKUBOTHBIX 77
BhbIeHTe bHbIC bubmoreka ITOK https://momypoku.pd/
29 ACTEMBL AKTHBHOL CBEPOBPA30OBAHUE
cuere oro https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUTIA
77
23 Bunel ckeneros y butmoreka ITOK https://mMomypoku.pd/

KHUBOTHBIX

CBEPOBPA3OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

DBOJIIOHS OTIOPHO-
I[BI/IF&TGJII)HOﬁ CHUCTCEMBbI

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

24 y MO3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKMBOTHBIX 77
TlepenBIIKeHNe bubmmoteka LIOK https:/monypoku.pd/
25 CBEPOFPA30OBAHUE
KUBOTHBIX B pa3/IMIHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cpenax oOuTaHus 77
Perymsuus bubmoteka [{OK https://mouypoku.pd/
26 CBEPOBPA30OBAHUE
KISHCACATCILHOCTH Y https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKMBOTHBIX 77
Bbubmmorexa ITOK https://mouypoku.pd/
97 HepBnas perynsuus y CBEPOBPA3OBAHUE
SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmorexa ITOK https://momypoku.pd/
08 l'opmonanbHas CBEPOBPA3OBAHUE
pETyIIus y )KUBOTHBIX https://shereducation.ru/?ysclid=mqgs5zf94si1909115
77
bubmmoreka ITOK https://momypoku.pd/
29 OO6mras XxapakTepucTuKa CBEPOBPA30BAHUE
KHUIIEYHOIIOIOCTHEIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
I'mapounnnsie.
JlaGopatopHas pabora butmoreka ITOK https://momypoku.pd/
30 P o —— S CBEPOBPA30OBAHUE
3yHeHme c1poce https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKU3HEIEATEIIBHOCTU 77
TUZPBDY
31 Cuudounnnsie. Bubmiorexa LIOK https://mMounypoxu.pd/
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DopMHUPOBAHHUE METY3bI

CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

KopannoBblie nmoaursl.
JlabopaTtopHas pabora

bubmoteka LIOK https:/monypoku.pd/

32 «3yuenne CBEPOEPASOB/_\HI/IE _ _
XUMHWYECKOTO COCTAaBA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CKeJeTa KOJOHUATBHBIX &

KOPAJIJIOBBIX TTOJMIIOBY
OO0uuit m1ad cTpoeHust
TPEXCIOIHOrO Bbubmoteka [{OK https://mouypoku.pd/
33 ’KUBOTHOT0.OCOOEHHOCT CBEPOBPAE}OBAHME . .
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
M OpTraHu3alin 77
TPEXCIONHBIX JKUBOTHBIX
Bbubmmorexa ITOK https://mouypoku.pd/

34 OO6mras xapakTepucTuKa CEEPOEPABOB/_&HI/IE - -

yepBeii https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

OcobeHHOCTH

OPTaHU3aIUH TLUIOCKHAX

yepeit. JlaboparopHas

paGota «/3yueHue bubmmoreka ITOK https://momypoku.pd/

35 JKU3HEIEATEIbHOCTH CBEPOBPAE}OBAHHE . .

’ https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BHEIIHETO U 77
BHYTPEHHETO CTPOCHUS
MPECHOBOJIHBIX IJIOCKUX
yepBen»
[Ipucnocobnenue Bu6mioteka [OK https:/mMonypoxu.pd/

36 IJIOCKUX YepBeEH K CBEPOBPA30OBAHUE

NapasuTH3MY. https://sbereducation.ru/?ysclid=mqs5zf94si1909115

154


https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

JlabopaTtopHas pabora
«M3ydyenue crpoeHus
MapasuTHYECKUX
IJIOCKUX YepBEH HA
BJIQXKHBIX IIpenapaTax»

77

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

37 JIeHTOSHEIS SepBH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OcobeHnHOCTH
OpraHM3aliH KpyIJbIX Bu6mioteka ITOK https://mowmypoxu.pd/
38 yepseit. JlaboparopHas CBEPOBPA30OBAHUE
pabora «3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CTPOCHUS YETOBEUECKOMN "
(CBUHOI) acKapuIb»
Crpoenue u QpyHKIUM Bbubmmorexa ITOK https://mouypoku.pd/
39 KpPYTJIbIX YEepBEH. CBEPOBPA3OBAHUE
JKU3HEHHBIN UK https://sbereducation.ru/?ysclid=mqs5zf94si1909115
YEeJI0BEUYECKOM acKapu/ibl "
OcobeHHOCTH
OpTraHU3aIuu KOJIhYaThIX
yepaeit. JlaGopaTopHas bubmmoreka ITOK https://momypoku.pd/
40 6 " CBEPOBPA30OBAHUE
paboTta «vIsyHeHue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BHEIIHETO U 77
BHYTPEHHETO CTPOCHUS
JIOKJIEBOTO YEPBSI»
bubmoreka ITOK https://momypoku.pd/
a1 Opranu3zanusi nojJocTu CBEPOBPA30OBAHUE

TCJ1a KOJbYaThIX qepBeﬁ

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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PazmHoxenue u
pa3zHooOpaszue
KOJIbYaThIX YEpPBEH.
JlabopaTtopHas pabora
«/3y4yeHue BHENIHETO U

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

42 BHYTPEHHETO CTPOEHHUSI https://sbereducation.ru/?ysclid=mos5zf94si1909115
MEJIUIIUHCKOW MTHSBKH. "
N3yudenne crpoeHus
MHOTOIIIETUHKOBBIX
yepBeEn»
OO61as xapakTepucTUKa
MOJITFOCKOB.
bproxoHorue MoJLTIOCKH. Bbu6morexa I{OK https://monypoxku.pd/
43 JlaGopaTtopHas pabora CBEPOBPA30OBAHUE
«HW3y4enne BHEIIHETO U https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BHYTPEHHErO CTPOCHUS "
OpPIOXOHOTOTO
MOJUTFOCKa»
JIBycTBOpUaTHIE
MOJUTFOCKHU.
JlaGopatopHast paboTa Bbu6morexa I{OK https://monypoku.pdy/
44 «/3ydyeHue BHEITHETO U CBEPOBPASOBAHIE
y https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BHYTPEHHEr0 CTPOCHUS 77
JIBYCTBOPYATOTO
MOJLTIOCKa»
l'onoBonorue butmoreka ITOK https://momypoku.pd/
45 MOJIJIFOCKH. CBEPOBPA3OBAHUE

JlaGopartopHas paboTa
«M3y4yeHue BHEUIHETO U

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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BHYTPEHHEI0 CTPOCHUS

TOJIOBOHOT'OT'0
MOJITIOCKa»
OCOOEHHOCTH bubmmoreka [{OK https://monypoku.pd/
46 ODrAHI3AIIN CBEPOBFPA30OBAHUME
p 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
YJIEHUCTOHOT U X. 77
Kiacec PakooGpasnsie.
JlabopaTtopHas pabora
«/3y4eHne BHEIIHETO
CTPOCHHUS 1 bubmoteka [{OK https://mouypoku.pd/
47 KOHEYHOCTEIH CBEPOBPA30BAHUME
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pPaKooOpa3HBIX. 77
N3ydyeHnue BHyTpEHHETO
CTpPOCHUSA
paKkooOpazHOTro»
Bbubmmorexa ITOK https://mouypoku.pd/
48 MHuoroob6pasue u CBEPOBPA3OBAHME
3HAYECHHE PAKOOOPa3HBIX https://shereducation.ru/?ysclid=mqs5zf94si1909115
77
Kiacc [Taykoob6pa3Hsie.
CrpocHue u Bbu6morexa I{OK https://monypoku.pdy/
49 b CBEPOBPA30BAHUE
MOPDOIOTHA, https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pazHooOpasue 77
MayKoOoOpa3HbIX
bubmoreka ITOK https://Momypoku.pd/
50 MHoroo6pazue CBEPOBPA3OBAHUE
MayKooOpa3HbIX https://shereducation.ru/?ysclid=mqgs5zf94si1909115
77
51 Knace HacekoMbie bu6miorexa IIOK https://monypoku.pd/

CBEPOBPA3OBAHUE
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JlabopaTtopHas pabora
«M3ydyenue crpoeHus
POTOBOTO anmnapara u
KOHEYHOCTEHN
HacekoMoro. M3ydenue
BHYTPEHHETO CTPOEHUS
HaceKOMOI0»

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

BnyTtpenHnee crpoenue,

bubmmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

52 PAaSMHOKCHHC 1 https://shereducation.ru/?ysclid=mqgs5zf94si1909115
pa3BUTHE HACEKOMBIX 77
OCHOBHBIE OTPS/IBI bubmoteka [{OK https://mouypoku.pd/

53 CBEPOBPA30OBAHUE
HACCKOMBIX € HCTIOTHBIM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
NpeBpPALLEHUEM 77
OcHOBHEIE OTPAIBI Bbubmmorexa ITOK https://mouypoku.pd/

54 HACEKOMBIX C ITOJIHBIM CBEPOBPA30OBAHUE
npeBpanieHueM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
(YemryekpbLbie) "
OCHOBHBIE OTPSIBI
HACEKOMEIX ¢ HOMHBIM Bu6morexa ITOK https://monypoku.pd/

55 CBEPOBPA30OBAHUE
e https://sbereducation.ru/?ysclid=mqs5zf94si1909115
(OKecTkoKkpbLIBIC U 77
[TepenoH4YaTOKpHLIBIC)
OcHoBHbIE OTpsL/IBI Bubmiorexa LIOK https://mMounypoxu.pd/

56 HAaCEKOMBIX C MOJIHBIM CBEPOBPA30BAHUE
IpeEBpaIEHUEM https://shereducation.ru/?ysclid=mqgs5zf94si1909115
JIBykpbuibie U bioxu) "

57 OO011ecTBEHHBIC Bubmoteka LIOK https://mMonypoku.pd/
HaCEKOMEIE. CBEPOBPA30OBAHUE
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MenoHnocHbIe TUEITHI

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

Ocobennoctu

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

58 OpraHu3alli XOp/IOBRIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKHBOTHBIX 77
IHoaTnn
I'onoBoxopaoBHIE.
JIaboparopHas pabora Bu6morexa LIOK https://mMonypoku.pd/
59 «/3yueHne BHEIIHETO U CBEPOBPA3OBAHUE
BHYTPEHHETO CTPOEHHUSI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JIAHIIETHUKA HA 7
(bUKCHPOBaHHBIX
npernaparax»
OOmuit 0630p cTpOCHHMS Bbubmmorexa ITOK https://mouypoku.pd/
60 U pa3sBUTHUA CBEPOBPA3OBAHUE
MO3BOHOYHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKUBOTHBIX "
bubmmorexa ITOK https://momypoku.pd/
61 OO6mrast XxapakTepucTUKa CBEPOBPA3OBAHUE
pEIO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Mecta oburanus,
BHEIIHEE CTPOECHUE,
CKeJIeT phib. bubmmorexa ITOK https://momypoku.pd/
62 JlaGoparopHas padora CBEPOBPASOBAHHE
patop p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«M3yueHue ckenera 77
KOCTHBIX U XPSIIEBBIX
pBIO»
63 BuyTtpenunee ctpoenue u Bub6miorexa LIOK https://mMounypoxu.pd/
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KHU3HEICATSILHOCTD
puI0. JTaGopaTopHas
pabota «3yuenue
BHYTPEHHETO CTPOCHHUS
PBIOBD»

CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

PasmHOXeHUE 1

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

64 pa3BUTHE PHIO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
XpsiieBbie pbIObI. Bubmuoteka [IOK https://monypoxu.pd/
65 JlabGopaTtopHas pabora CBEPOBPA30OBAHUE
«3yuenne https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pazHOOOpa3us prIO» 7
KoctHbIe phIOBI. Bbubmmorexa ITOK https://mouypoku.pd/
66 JlaGopaTtopHas pabora CBEPOBPA30OBAHUE
«Ompenenenne Bo3pacTa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pBIO 110 Yerryey K
bubmmorexa ITOK https://momypoku.pd/
67 Pons peI0 B ipupoze u CBEPOBPA3OBAHUE
J)KA3HM YE€JIOBEKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OO6mras XxapakTepucTuKa
3eMHOBO/THBIX. Bbu6morexa I{OK https://monypoku.pdy/
68 JlaGoparopHas padora CBEPOBPASOBAHIE
patop P https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«M3yueHue ckenera 77
JIATYIIKW
BuyTpenHee cTpoeHUE 1 bubmoreka ITOK https://momypoku.pd/
69 JKU3HEAEATCIBHOCTD CBEPOBPA30BAHUE
aMmpuouii. https://sbereducation.ru/?ysclid=mqs5zf94si1909115

JlaGopartopHas paboTa

77
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«M3y4eHune BHyTpEHHETO
CTPOEHHS JIATYIIKHU U
TPUTOHA

JKM3HEHHEBIN [TUKIT

ampuomii.
JlaGopatopHast paboTa bubmoteka LIOK https:/monypoku.pd/
70 " CBEPOBPA30OBAHUE
«isydeHue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
WHJIUBUTyaTbHOTO 77
pa3BUTHS
3€MHOBOJTHOT O
MHorooGpasue Bbubmoteka [{OK https://mouypoku.pd/
7 ’ CBEPOBPA3OBAHME
SHATCHHMC 11 OXpaHa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
3€MHOBOTHBIX 77
OO6mrast XxapakTepucTUKa
MPECMBIKAFOIIAXCS.
JlaGopatopHast pabota Bbu6morexa I{OK https://monypoku.pd/
72 " e CBEPOBPA30BAHUE
(¥I3YHCHHC BHCIIHCTO 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CTPOCHUS SIIEPHUIIBL. 77
N3ydenue ckenera
SIEPHULTBI»
BnyTpenHee crpoenue u
KASHCIACATCIBHOCTD bubmmorexa ITOK https://momypoku.pd/
73 pENTUIINM. CBEPOBPA30BAHUE
JlabopaTtopHas pabota https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«/3yueHue BHYTPEHHETO "
CTPOCHUS SLIEPULIBD)
Pa3sMHOMKEHHE 1 bu6miorexa IIOK https://monypoku.pd/
74 CBEPOBPA30OBAHUE

pa3BUTHE PENTUINNA

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

Paznoobpaszue
pentunui. Smepunsl u
3men. JlabopaTopHas

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

& paborta «M3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pazHooOpazus 7
IIPECMBIKAFOLIUXCA
PaznooOpaszue
perrrinmit. Uepenaxu 1 bubmoteka LIOK https:/Monypoku.pd/
76 3 CBEPOBPA30OBAHUE
KpOKOMIIBL. SHAYCHHIE 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
oxpaHa 77
MIPECMBIKAIOLIUXCS
OO6mrast XxapakTepucTUKa
i, JlaGopatopHas Bbubmmorexa ITOK https://mouypoku.pd/
7 abora «M3yuenue CBEPOBPASOBAHIE
p Y https://sbereducation.ru/?ysclid=mqs5zf94si1909115
BHEIIHETO CTPOECHUS 77
TITULD
OnopHo-ABUrarTenbHas
CUCTEMA IITHII.
Jlabopatopras paboTa bubmmorexa ITOK https://momypoku.pd/
78 «/3yueHue BHELIHETO CBEPOBPA30OBAHUE
CTPOEHUS U IIEPLEBOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IIOKPOBA ITHILI. 77
N3ydenue ckenera
TIITULIBI»
bubmoreka ITOK https://momypoku.pd/
79 BnytpenHnee ctpoeHue CBEPOBPA3OBAHUE

IITHUL]

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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Opransl 4yBCTB,

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

80 HCpBHAA CHCTEMA 1 https://sbereducation.ru/?ysclid=mos5zf94si1909115
MOBEJICHUE IITULL 77
PasmHOXeHuE 1
pasBATHE NITHLL, bubmoteka LIOK https:/monypoku.pd/
81 146 6 CBEPOFPA30OBAHUE
abopaTopHai pabota https://sbereducation.ru/?ysclid=mqgs5zf94si1909115
«3ydyenue crpoeHus 77
sTAIIa TITHAL
Bbubmoteka [{OK https://mouypoku.pd/
82 DKOJIOTUYECKUE TPYNIIBI CBEPOBPA3OBAHUE
ITHIL https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CucreMarndeckue
I'PYTIIBI IITHII. Bbubmmorexa ITOK https://monypoku.pd/
83 [IpakTrueckas padora CBEPOBPA30OBAHUE
«Omnpenenenne ITull ¢ https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HUCI0JIb30BAHUEM "
ONPEACIIUTENCI
bubmmorexa ITOK https://momypoku.pd/
84 3HayeHue U OXpaHa CBEPOBPA3OBAHUE
MITHUII https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Oprauusauus u bubmmorexa ITOK https://momypoku.pd/
85 CBEPOBPA30OBAHUE
cTpocHHe https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJIEKOIIUTAIOIINX 77
OnopHo-xBuraTebHas bubmoreka ITOK https://momypoku.pd/
86 cucTema CBEPOBPA30BAHUE

MJIEKOMTUTAIOIIHUX.
JlaGopartopHas paboTa

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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«3ydyenue crpoeHus
gyepena 1 3yOHOi
CUCTEMBI PA3IUYHBIX
MJIEKOTIUTAIOILIHX.
N3yuenne crpoeHus
CKeJleTa
MJIEKOTTMTAIOIIHX)

BnyTtpennee ctpoenue

bubmmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

87 MJIEKOTTUTAFOIITIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OpraHsl 4yBCTB, Bu6moteka IJOK https://mowmypoxu.pd/
88 HEpBHAsA CUCTECMA U CBEPOBPA3OBAHUE
MOBEICHUE https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJIEKOITUTAIOLINX 77
PasMHOKEHME Bbubmmorexa ITOK https://mouypoku.pd/
89 A3BHTHE CBEPOBPA30OBAHUE
p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MJIEKOITUTAIOIIUX 77
bubmmorexa ITOK https://momypoku.pd/
9 Ce30HHbBIE U3MEHEHUS B CBEPOBPA3OBAHUE
KU3HU MIIEKOTTUTAIOIINX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
MHuoroo6pasue
MICKONHTAOIHX. bubmmorexa ITOK https://momypoku.pd/
o1 JlaGopartopHas paboTa CBEPOBPA30OBAHUE
«M3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pa3zHooOpasus "
MJIEKOTIUTAIOI A X
bu6 OK https:/ pd/
92 3HaueHUE U OXpaHa wbmaorexa 1 Ps://omypoKitpg

CBEPOBPA3OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si1909115

MJICKOIIMTAIOIINX
77
DBOTIONHS bubmoteka LIOK https:/monypoku.pd/
93 6 CBEPOBPA30OBAHUE
CCHOSBOHOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JKMBOTHBIX
77
bubmoteka LIOK https:/monypoku.pd/
94 DBOJIIOIHS XOPAOBBIX CBEPOBPA30OBAHUE
SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bbubmoteka [{OK https://mouypoku.pd/
95 OKOJIOTHYECKHUE CBEPOBPA30OBAHME
(bakTops https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bbubmmorexa ITOK https://monypoku.pd/
96 Cpensl oouTaHus CBEPOBPA30OBAHUE
SKUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmorexa ITOK https://momypoku.pd/
97 I CBEPOBPA30BAHUE
OIyJIALHH AKHBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OKocucrema.
TpakTuueckas pabota bubmmoreka ITOK https://momypoku.pd/
98 «/3ydeHne npupoaHOro CBEPOBPASOBAHHE
Y pHpoa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cooOIecTBa: cocTaBa u 77
CTPYKTYPbD»
butmoreka ITOK https://momypoku.pd/
99 KuBoTHBIN MUp CBEPOBPA30OBAHUE
MIPUPOIHBIX 30H BeMin https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
. buo6 OK https:// .pd/
100 BosnelicTBue uenoBeka nomorexa 11 ps://oiypokit.pd

CBEPOBPA3OBAHUE
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Ha JXUBOTHBIX B IIPUPOJILC

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

3HayeHnEe TOMAIITHUX

JKHUBOTHBIX B )KN3HU

bubmoteka LIOK https:/monypoku.pd/

Aertopeia. CBEPOBPA30OBAHUE
101 Jlaboparopras pabora 1 https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«Habmronenns 3a 77
NITALIAMH B TOPOJICKOM
cpene»
Bbubmoteka [{OK https://mouypoku.pd/
102 OxpaHa )KUBOTHOTO 1 CBEPOBPA3OBAHUE
Mupa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne KoaudecTBO yacoB Jara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer Konrpoububl | IIpakTuyeckn | H3Y'UCHH
o0pa3oBaTe/ibHbIE pecypchl
n 0 e padoThblI e padoThI |
CrcTeMa bubmmroteka LIOK https:/monypoku.pd/
1 6 1 CBEPOFPA30OBAHUE
MOJIOTHICCKUX HAYK, https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HU3Yy4arolMX 4YeI0BeKa 77
bubmoteka [{OK https://mouypoku.pd/
9 XUMHUYECKUN COCTaB 1 CBEPOBPA30OBAHUE
KJIIETKH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
HpocrpancrenHas Bbubmmorexa ITOK https://mouypoku.pd/
3 CTPYKTypa u 1 CBEPOBPA3OBAHUE
OMOIOTHYECKHUE https://sbereducation.ru/?ysclid=mqs5zf94si1909115
GbyHKIIMH OETKOB "
bubmmorexa ITOK https://momypoku.pd/
4 Cocras, cTpoeHUE U 1 CBEPOBPA3OBAHUE
(GYHKLIUY JTUIHI0B https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmorexa ITOK https://momypoku.pd/
5 Cocras, cTpoeHUE U 1 CBEPOBPA3OBAHUE
(GYHKIMHU yIIIEBOIOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CocTaB, CTPOEHHE H butmoreka ITOK https://momypoku.pd/
6 o ’ 1 CBEPOBPA3OBAHUE
YHKIHH HYKICHHOBBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KUCJIOT
77
OGMeH BELecTB 1 bu6miorexa IIOK https://monypoku.pd/
7 1 CBEPOBPA30OBAHUE
[pEBPALICHAC SHEPTHN https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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77

Perymsnus n napymenus

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

8 0OMeHa BEIIeCTB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
KIIETOUHOE CTpOeHNe bubmoteka LIOK https:/monypoku.pd/
9 CBEPOBPA30OBAHUE
OpraHU3MOB HKHUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
U YEJIOBEKa 77
CtpoeHue KIeTKH.
[IpakTrueckas padora
«ITpocMOTp 37IEKTPOHHO-
MHKPOCKOTIHUECKHX bubmoteka [{OK https://mouypoku.pd/
10 (bOTOl" a(bnﬁ CBEPOBPA30OBAHUE
p https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MPENapaToB CTPOECHUS 77
KJIETKA U
MEXKKJIETOYHBIX
KOHTAKTOB»
bubmmorexa ITOK https://momypoku.pd/
1 Snpo kneTku. CBEPOBPA3OBAHUE
KiieTouyHbI# UK https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
MHorooGpasue 1 bubmmorexa ITOK https://momypoku.pd/
12 " (b (be CHIINDOBKA CBEPOBPA30OBAHUE
A PCHIHP https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KJIETOK 77
Tursl TKaHEH OpraHusma
yenoseka. [IpakTuueckas butmoreka ITOK https://momypoku.pd/
CBEPOBPA30OBAHUME
13 pabota _ . . .
https://sbereducation.ru/?ysclid=mqs5zf94si1909115
«MUKpOCKOIMPOBaHHUE 77

npenaparoB OCHOBHBIX
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TUIIOB TKaHEN»

bubmmoteka LIOK https:/mMonypoku.pd/
CBEPOBPA3OBAHUE

14 OHHTENHATLHELS TKAHH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CoeauHHUTEIbHAS TKAHb:
CBOMCTBA, THITBI KIIETOK, bubmroteka LIOK https:/monypoku.pd/
15 CBEPOBPA30OBAHUE
XapaKTepuceThka https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MEXKKJIETOYHOT O 77
BEIIECTBA
bubmoteka [{OK https://mouypoku.pd/
16 Knaccuduxarus CBEPOBPA3OBAHUE
COEIMHUTENbHBIX TKaHEH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bbubmmorexa [TOK https://monypoku.pd/
17 CkeneTHasi MBIILICYHAS CBEPOBPA3OBAHUE
TKAHb https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmorexa ITOK https://momypoku.pd/
18 CepnieuHas u riajakas CBEPOBPA3OBAHUE
MBIIIEYHbIE TKAHU https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmoreka ITOK https://momypoku.pd/
19 HepBnas Tkanb: CBEPOBPA3OBAHUE
HEWUPOHBI U HEMPOTIIUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmoreka ITOK https://momypoku.pd/
20 HepsHble BonoOKHA 1 CBEPOBPA30OBAHUE
HEpBHBIE OKOHYAHUS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
21 Opranu3zanusi HepBHOU bu6mioreka [IOK https://monypoku.pd/

CHUCTCMBEI. HpaKTI/I‘{eCKaﬂ

CBEPOBPA30OBAHUE
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pabora «M3yuenue
TUCTOJOTHYECKUX
[IpernapaToB OPraHoB
HEPBHOM CUCTEMbBD)

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

Crpoenue u QyHKIUH

bubmmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

22 CIIMHHOTO MO3ra https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
[Ipononrosarsiii u
3aJHUM OTIENbI
FOIOBHOLO MO3IA. bubmoteka [{OK https://mouypoku.pd/
23 Nl 6 CBEPOBPA30OBAHUE
PaKTIacCcKai paboTa https://shereducation.ru/?ysclid=mqgs5zf94si1909115
«3y4yenue crpoeHus 77
TOJIOBHOI'O MO3ra Ha
MaKeTax»
Cpenuuii n Bbubmmorexa ITOK https://mouypoku.pd/
o4 MPOMEKYTOYHBII CBEPOBPA3OBAHUE
OTJIE€JbI TOJIOBHOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MO3ra "
CrpoeHue 60bLINX bubmmorexa ITOK https://momypoku.pd/
o5 . CBEPOBPA30OBAHUE
TOITyIHapHH FOJIOBHOTO https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MO3ra
77
bubmmorexa ITOK https://momypoku.pd/
26 Pecdnexcol u CBEPOBPA30OBAHUE
peduekropHas ayra https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
MeToIbl HCCIIeIOBAHMS butmoreka ITOK https://momypoku.pd/
o CBEPOBPA30OBAHUE
27 MO3TOBOM aKTUBHOCTH U

CTPOEHMS CTPYKTYp

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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HEPBHOM CUCTEMBI

Hapymenus paboTst

bubmmoteka LIOK https:/mMonypoku.pd/
CBEPOBPA3OBAHUE

28 HEPBHOM CHCTEMEI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmoteka LIOK https:/monypoku.pd/
29 CrtpoeHue CeHCOPHBIX CBEPOBPA30OBAHUE
CUCTEM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OpraHbl 3peHus. Bubmuoteka [IOK https://monypoxu.pd/
30 JlabGopaTtopHas pabora CBEPOBPA30OBAHUE
«3yueHnne cTpoeHus https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Ooprasa 3peHus» [
Bbubmmorexa [TOK https://monypoku.pd/
31 Hapymenus 3penus u CBEPOBPA3OBAHUE
METOIbI MX JICUCHHUS https://shereducation.ru/?ysclid=mqgs5zf94si1909115
77
Opransl ciryxa. Bu6motexa LIOK https://Monypoxn.pd/
39 JlaGopaTtopHas pabora CBEPOBPA3OBAHME
«M3yueHue crpoeHus https://shereducation.ru/?ysclid=mqgs5zf94si1909115
Ooprasa ciryxa» v
Opranbl 000HSHUS,
ocs3aHus, BKyca,
PpaBHOBECHAL. Bu6motexa LIOK https://Mouypoxn.pdy/
33 JlaGopaTopHas pabora CBEPOBPA3OBAHME
«3yuenne https://shereducation.ru/?ysclid=mqgs5zf94si1909115
TUCTOJIOTUYECKUX v
IpenapaToB OPraHoB
YyBCTB)»
Bu6 OK https:// pd/
34 DHJIOKpUHHAs CUCTEMA uomorexa I ps://onypoiit.pd

CBEPOBPA30OBAHUE

171


https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

Omnpenenenue u

bubmoteka LIOK https:/monypoku.pd/

35 OCHOBHBIC CBEPOFPA30OBAHUME
XapaKTEPUCTUKHU https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TOPMOHOB v
JKenessl BHyTpeHHEN
CEKpELUH.
JlaGopatopHas paGoTa bubmuroteka LIOK https:/monypoku.pd/
36 Vsvaenne CBEPOBFPA30BAHUE
«“isy https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUCTOJIOTUYECKUX 77
NpenapaToB
SHAOKPUHHBIX OPTraHOBY
JKenesbl cMelIaHHOM Bu6mioteka LIOK https:/mMonypoxu.pd/
37 cekpenuu. Perymnsust CBEPOBPA3OBAHUE
JeSITETbHOCTH JKEJE3 https://shereducation.ru/?ysclid=mqgs5zf94si1909115
BHYTPEHHEN CEKpeIun 77
DHIOKPHHHbIE bubmmorexa ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
38 3aboneBats U uX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JieueHue 77
bubmmorexa ITOK https://momypoku.pd/
39 PeduiekTopHas Teopust CBEPOBPA3OBAHUE
MTOBEICHUS https://shereducation.ru/?ysclid=mqgs5zf94si1909115
77
CUTHAIBHBIE CHCTEMbI butmoreka ITOK https://momypoku.pd/
40 p I CBEPOBPA30BAHUE
CHb. 1IaMATD. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Mpeimenune 77
a1 Korautusable QyHKITUH butmoreka ITOK https://mMomypoku.pd/

HepBHOﬁ CUCTCMBI

CBEPOBPA30OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77

Hapymenus nosenenus,

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

42 COBPCMCHHBIC MCTO/IBL https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JIeYeHUs 77
bubmuoteka LIOK https:/monypoku.pd/
43 AHaToMus KOCTH. CBEPOFPA30OBAHUE
CoenuHeHns KOCcTel https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OceBoii CKener.
TpakTHueckas paGoTa bubmoteka [{OK https://mouypoku.pd/
a4 " CBEPOBPA30OBAHUE
(VISYHCHHC CTPOCHHA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CKEJIETa YEJIOBEKA Ha 77
MakKeTax»
Cxenersl MosICoB Bu6mioteka LIOK https:/mMonypoxu.pd/
45 KOHEUHOCTEH B CBEPOBPA3OBAHUE
CBOOOTHBIX https://shereducation.ru/?ysclid=mqgs5zf94si1909115
KOHEYHOCTEH "
Hapymennst crpoenust Bu6motexa LIOK https://Monypoxn.pdy/
16 CKEJIETHOM CHCTEMBEI, HX CBEPOBPA30BAHUE
npouIaKTHKA U https://shereducation.ru/?ysclid=mqgs5zf94si1909115
JIe4eHue 77
bubmorexa ITOK https://momypoku.pd/
47 Ctpoenue u pabora CBEPOBPA30BAHUE
MBIIIII] https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
butmoreka ITOK https://momypoku.pd/
48 OCHOBHBIE MBIIIIIBI TENA CBEPOBPA30BAHUE

YCJIO0BCKa

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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[Mpodunakruka u
JICYECHHE MOBPEKICHUN
OIIOPHO-/IBUT'aTEILHOIO
annapara. [Ipaktudeckas

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

49 pabora «Oxa3zanue https://sbereducation.ru/?ysclid=mqs5zf94si1909115

IIEPBOM ITOMOILM IIPH "

MOBPEXKICHUU CKENeTa U

MBI

AmnaTtomus cepaua.

JIaboparopHas pabora Bu6moteka IJOK https://mowmypoxu.pd/

50 «ITpocmoTp CBEPOBPABOB/'%HI/IE _ _
THUCTOJIOTHYECKUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MpENnapaToB CEPACUHON 7
MBIILIBD)

Pabota cepma.
IMpakTuueckas pabota Bbubmmorexa ITOK https://mouypoku.pd/

51 «3mepenue CEEI.)OEPAE;OBAHHE . .

https://sbereducation.ru/?ysclid=mqs5zf94si1909115

apTEPUAIBLHOTO 77

JIaBJICHUS U IIyJIbCa»

Hapymenus paboTsr

cepaua. JlaGoparopHas bubmmorexa ITOK https://momypoku.pd/

52 pa60Ta CBEI"OBPA?»OB/_&HI/IE . .

https://sbereducation.ru/?ysclid=mqs5zf94si1909115

«Onexrpokapauorpadus 77

»

KpoBenocHas cucrema.

JlaGopatopHas paGoTa bubmoreka ITOK https://momypoku.pd/

53 «3yuenune CBEI_)OBPA3OBAHHE . )

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUCTOJIOTUYECKUX

npemnapaToB CTCHOK

77
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COCY/I0B»

Kpyru Bu6motexa LIOK https://mMouypoxu.pdy/
54 KpPOBOOOpAIIICHHS. CBEPOBPA30OBAHUE
IlepBas nmomomk 1Ipu https://sbereducation.ru/?ysclid=mos5zf94si1909115
KPOBOTEYEHUAX v
AHATOMUS bubmuoteka LIOK https:/monypoku.pd/
55 b . CBEPOBPA30OBAHUE
TMOAaTHHCCKON https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CUCTCMBI 77
bubmoteka [{OK https://mouypoku.pd/
56 BuyTpennss cpena CBEPOBPA30OBAHUE
Opramusma https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CocraB u popmeHHbIE
3JIEMEHTBI KPOBHU.
DpUTPOLIUTHI U
TPOMOOLIUTEL. Bubmioreka LIOK https://monypoku.pd/
57 JlaGopaTtopHas pabora CBEPOBPA3OBAHME
«3yyenne https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUCTOJIOTUYECKUX 77
IIpenapaToB KPOBU U
OpraHoB
KPOBETBOPEHHUS
CoctaB u popmMeHHbBIE
JJIEMEHTBI KPOBH.
JTeHKOLIHATEL. bubmoreka ITOK https://momypoku.pd/
CBEPOBPA30BAHUE
58 JlaGopartopHas paboTa

«3yyenune
TUCTOJIOTMYECKUX
[penapaTroB KpOBU U

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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OpraHoB
KPOBETBOPEHUS»

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

59 I'pymmer kposH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmroteka LIOK https:/monypoku.pd/
60 MexaHu3MBI 3alUThI CBEPOBPA3OBAHUE
opranusma ot uH(peKIHi https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmoteka [{OK https://mouypoku.pd/
61 Opranbl UMMYHHOM CBEPOBPA30OBAHUE
CUCTEMBI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Bposk/IeHHBIH 1 Bbubmmorexa [TOK https://monypoku.pd/
62 6 . CBEPOBPA30BAHUE
TIPHOOPCTCHHEI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
UMMYHUTET 77
bubmmorexa ITOK https://momypoku.pd/
63 Heundexnnonnbrit CBEPOBPA3OBAHME
UMMYHUTET https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
MH]eKIMOHHbIE bubmmorexa ITOK https://momypoku.pd/
64 6 CBEPOBPA30OBAHUE
3a00JICBAHMA 1 UX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
npoQuIaKTHKA 77
AnaTtoMus OpIXaTeIbHOU
cucrembl. JlaboparopHast Bubmiorexa LIOK https://mMounypoxu.pd/
65 pabota «M3yuyenue CBEPOBPA30OBAHUE

TUCTOJIOTMYECKUX
IIpenapaToB OPraHoB
TIBIXaHUS

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
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Jlerkue M pIXaTelbHbIC
JIBHIKCHUSI.
[IpakTuyeckas padora
«M3mepenne obxBara

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

66 IPYAHOMN KIETKU B https://sbereducation.ru/?ysclid=mqs5zf94si1909115
COCTOSIHUHU BJOXA U 77
BbII0XA. Onpesienenue
YaCTOTHI AbIXaHUSD)
["a30006MeH u perynsauus
nixanmst. TIpakTrueckas bubmoteka [{OK https://mouypoku.pd/
67 6 B CBEPOBPA30OBAHUE
paboTa «BIHAHAC https://sbereducation.ru/?ysclid=mqs5zf94si1909115
pa3nuYHbIX (PAKTOPOB Ha 77
YaCTOTY AbIXaHUD)
TUrHeHa JbIXaHus Bbubmmorexa ITOK https://mouypoku.pd/
63 3aGo1eBa ODIAHO CBEPOBPA30OBAHUE
JICBAHITA OPraHoB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
JbIXaHUS 77
Amnaromus
MHIIEBAPUTETLHOM bubmmorexa ITOK https://momypoku.pd/
69 cucteMsbl. JlaboparopHas CBEPOBPA3OBAHUE
pabora «MccnenoBanue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
nercTBUs PEPMEHTOB 77
CIIFOHBI HA KpaxMan)
IIumeBapenue B
KCITyAKC 1 butmoreka ITOK https://momypoku.pd/
70 OEATEIILHOCTD IICYECHU. CBEPOBPA30OBAHUE
«M3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TUCTOJIOTUYECKUX 7

IIpenapaToB OPraHoB
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MUILEBAPUTEIILHON
CUCTEMBI»

[TumeBapenue B

bubmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

1 KHILICTHHKE. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Bcacwianue 77
bubmroteka LIOK https:/monypoku.pd/
79 Perymsmus CBEPOBPA3OBAHUE
NHIIEBAPEHHS https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
[Uriena IHTaHMs. bubmoteka [{OK https://mouypoku.pd/
73 346 CBEPOBPA30OBAHUE
ADONCBAHIT CHCTCMBI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MUILIEBAPEHUS 77
Crpoenue
BBIIEIIATEILHOMN
cucteMsbl. JlaboparopHas
paGota «M3yuennue Bbubmmorexa ITOK https://mouypoku.pd/
74 CBEPOBPA30OBAHUE
THCTONOrHHCCKIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MpEnapaToB pa3HbIX 77
YUYaCTKOB ITOYKH,
MOYETOYHHKA, MOYEBOTO
IIy3bIpsD)
O yHKIIMOHUPOBAHHUE
nouxu. HepsHas u bubmmorexa ITOK https://momypoku.pd/
75 VMODAIBHAS DErV IS IS CBEPOBPA30OBAHUME
yMmop peryiin https://sbereducation.ru/?ysclid=mqs5zf94si1909115
OpPraHoOB BBIIACIUTEIBHON 77
CUCTEMBI
bubmoreka ITOK https://Momypoku.pd/
3aboeBaHUs OPTaHOB
76 P CBEPOBPA30OBAHUE

MOYEBBIICINTEIHLHON

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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CUCTCMBI

77

My:xckas 1mojaoBas
cucrema. JlaboparopHas
pabota «3yuenue

bubmmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

" CHUCTOJIOTMYECKUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MPEnapaToB OPTaHOB 77
MTOJIOBOM CHCTEMBI»
JKenckas monoBast
cuctema. JlabopatopHas Bu6moteka IJOK https://moumypoxu.pd/
78 paborta «M3yuenue CBEEPOBPA3OBAHUE
THUCTOJIOTHYECKUX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MpEnapaToB OPTaHOB 77
ITOJIOBOM CHCTEMBI»
Bbubmmorexa [TOK https://monypoku.pd/
79 Bocnpoussenenue CBEPOBPA3OBAHUE
OpraHu3Ma 4yejaoBeKa https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bepemennocts, ee bubmmorexa ITOK https://momypoku.pd/
80 IJIAaHUPOBAHHUE. CBEPOBPA3OBAHUE
3a00eBaHus IOJIOBOMI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
CUCTEMBI 77
Crpoenue u GyHKIUH
KoxH. [IpakTuyeckas bubmmorexa ITOK https://momypoku.pd/
81 pabota «HccrnenoBanue CBEPOBPA30OBAHUE
C TIOMOIIBIO JTYIIBI https://sbereducation.ru/?ysclid=mqs5zf94si1909115
TBUJILHOM U J1aJOHHOM 77
CTOPOHBI KUCTH»
butmoreka ITOK https://momypoku.pd/
IIpou3BOgHBIE KOXKHU.
82 p g CBEPOBPA30OBAHUE

IIpakTuyeckas padora

https://sbereducation.ru/?ysclid=mqs5zf94si1909115
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«3yuyenune
TUCTOJIOTMYECKUX
IIpenaparoB 3IHUAepMuUca
U JEPMBD»

77

3a0oeBaHns KOXKHA U UX

bubmmoteka LIOK https:/monypoku.pd/
CBEPOBPA3OBAHUE

83 TIPEAYNpEeKACHNEC. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
I'uruena xKoxu 77
Ipucniocobienne Bu6motexa LIOK https://mMouypoxu.pdy/
84 YeJIOBEKa K CBEPOBPA30BAHUE
MEHSFOIIAMCS yCIOBUSAM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
cpeabl 77
Bbubmoreka [{OK https://mouypoku.pd/
TepMoperysius: poib CBEPOBPA3OBAHUE
85
KOXH U COCYIOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
AJlanTalyuy 4eoBeKa, Bu6mioteka LIOK https:/mMonypoxu.pd/
86 €ro OpraHoB U TKaHEu K CBEPOBPA3OBAHUE
HU3KMM KOHIIEHTPALUSIM https://sbereducation.ru/?ysclid=mqs5zf94si1909115
KHCJIOpOJa U TUIIOKCUU "
LIMpKa/HbIE PHTMBI bubmmorexa ITOK https://momypoku.pd/
g7 A CBEPOBPA30BAHUE
AaTTalii K https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HEBECOMOCTH 77
bubmmorexa ITOK https://momypoku.pd/
88 Purmuueckue nporeccsl CBEPOBPA3OBAHUE
KU3HEAEATCIbHOCTHU https://sbereducation.ru/?ysclid:mq852f94si1909115
77
3aKOHOMEpHOCTH butmoreka ITOK https://momypoku.pd/
89 CBEPOBPA30OBAHUE
HACIICIOBAHHA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
MIPU3HAKOB 7
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T'ensl u HacienoBaHue

bubmoteka LIOK https:/mounypoku.pd/
CBEPOBPA3OBAHUE

90 NPU3HAKOB https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmmoteka LIOK https:/monypoku.pd/
91 MexaHu3MBbI CBEPOBPA3OBAHUE
Onpee/IeHus 1moJja https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CIerIeHHOe bubmroteka LIOK https:/monypoku.pd/
92 HACITE TOBAHME CBEPOBPA30OBAHUE
JICA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
IIPU3HAKOB 77
Mo (uKaLMOHHas 1 bubmoteka [{OK https://mouypoku.pd/
CBEPOBPA30OBAHUE
93 HACIIC/ICTBCHHAA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
U3MEHYMBOCTD 77
MeTOoIbI HCCIIEIOBAHMS Bbubmmorexa ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUME
94 HACICCTBCHHOCTH https://sbereducation.ru/?ysclid=mqs5zf94si1909115
4eJI0BEKa 77
bubmmorexa ITOK https://momypoku.pd/
95 HacnenctBennsie CBEPOBPA30OBAHUE
32007I€BAHMS YETIOBEKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
bubmorexa ITOK https://momypoku.pd/
96 [Honynsaunonnas CBEPOBPA3OBAHUE
[CHETHKA YeJIOBEKA https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
Buounopmaruka butmoreka ITOK https://momypoku.pd/
97 r CBEPOBPA30OBAHUME
cHeTuHeckad https://sbereducation.ru/?ysclid=mqs5zf94si1909115
HHXXCHCpH 77
08 Ye/oBeK B CHCTEME bu6miorexa IIOK https://monypoku.pd/

CBEPOBPA30OBAHUE

181


https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/

’KMBOTHOT'O MHpA. https://sbereducation.ru/?ysclid=mqs5zf94si1909115
[Ipaktuyeckas padora "
«3y4yenue npeBHeuen
HUCTOPHUU U IBOJIIOLIUA
YeJIOBEKA HA IpUMeEpeE
KOJIJICKIIUH U
PEKOHCTPYKLUK»
bubmuroteka LIOK https:/monypoku.pd/
99 YHUKaNbHbIE TPU3HAKU 1 CBEPOBPA30OBAHUE
TOMHWHU https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
CxozcTBO M pasmmyns Bu6moteka ITOK https://moumypoku.pd/
100 YeJI0BEKa U 1 CBEPOBPA30OBAHUE
4EeJI0BEKOOOPA3HBIX https://sbereducation.ru/?ysclid=mqs5zf94si1909115
00e3bsTH 1
DKOJIOIMUYECKUE Bbubmmorexa ITOK https://mouypoku.pd/
101 (b it 1 CBEPOBPA30BAHUE
AKTOPBL 1 HX JICHCTBHC https://sbereducation.ru/?ysclid=mqs5zf94si1909115
Ha Opra’Hu3M 4eJJoBeKa 77
bubmmorexa ITOK https://momypoku.pd/
102 3,Z[OpOBBe YeJIOBEKA KakK 1 CBEPOBPA30OBAHUE
coIMaJIbHAs IIEHHOCTh https://sbereducation.ru/?ysclid=mqs5zf94si1909115
77
OBIIEE KOJIMYECTBO 102 12
YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

S KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpamMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

buonorus — Hayka o JKMBOW IPUPOJIE

1.1

XapakTepru3oBaTh OHOJIOTHIO KaK HayKy O J>KHBOM MpHUpPOJAE; HAa3bIBATh
MIPU3HAKU KUBOT'O, CPABHUBATh OOBEKTHI JKUBOW U HEKUBOW IIPUPOIBI

1.2

[lepeuncnaTh HMCTOYHUKH OHOJIOTMUECKHX 3HAHWM;, XapaKTEepPU30BaTh
3HAYCHHE OWOJIOTMYECKUX 3HAHUW I COBPEMEHHOTO  YEJOBEKa,
npodeccuu, CBsi3aHHbIe ¢ Onosoruei (4 — 5)

1.3

[IpuBoauTe mpuMeps! BKIIaaa poccuiickux (B Tom uucie: B.1. Bepuanckui,
AJL. YwmxkeBckuii) u 3apyOexHbIX (B TOM yHcie: Apucrorens, Teodpacr,
['unnokpaTt) y4€HbIX B pa3BUTHE OUOJIOTHH

1.4

Nmerp mnpencTtaBieHME O BaXHEHIIMX OWOJOTHYECKUX TIpOIeccax M
SBJICHUSIX: IUTaHKUE, JbIXaHWE, TPAHCIIOPT BEIIECTB, Pa3APaXUMOCTh, POCT,
pa3BUTHE, IBWKCHUE, PA3MHOKCHHE

1.5

[IpuMeHsITh OMONOTHYECKHUE TEPMHHBI M TOHATHA (B TOM YHUCIE: JKUBBIC
Tena, OWOJOTHS, OKOJOTHSA, ULUTOJOTHS, AaHATOMUs, (HU3HOJIOTHS,
OuoJsornyeckas CUCTEMaTHKa, KJIeTKa, TKaHb, OpraH, CHCTeMa OpraHoOB,
OpraHu3M, BUPYC, IBIKEHUE, MUTaHUE, (DOTOCUHTE3, JbIXaHUE, BBIJCIICHHE,
pa3IpakuMoOCTh, POCT, pa3MHOXEHHE, pa3BUTHE, Ccpela OOWTaHMS,
MPUPOHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C
ITOCTaBJICHHOM 3a7aueHl U B KOHTEKCTE

1.6

Paznuuate mo BHemHeMmy BuAy (M300pakeHHUSM), CXeMaM U OMUCAHUSAM
NOSIJIEPHBIE U SIZICPHBIE OPraHU3MbI;, PA3IWYHbIe OMONOTUYECKUE OOBEKTHI:
pacTeHus, >KUBOTHBIX, TpUOBI, JHIIANHUKH, OaKTepuu; TPUPOJIHBIE U
UCKYCCTBEHHbBIE COOOIECTBA, B3aUMOCBSI3M OPraHMW3MOB B IMPHUPOIAHOM H
UCKYCCTBEHHOM  CcOOOIlecTBax; mpejacraBurene ¢uopel u  dayHsl
IPUPOJIHBIX 30H 3eMJIH; TaHAmAa(Thl IPUPOIHBIE U KYJIbTYpHBIC

1.7

IIpoBomuTh omucaHue opraHu3Ma (pacTeHHs, KUBOTHOIO) IO 3aJaHHOMY
IUIaHY; BBIACNATH CYLIECTBEHHBIE IIPU3HAKH CTPOCHHUS U IIPOLIECCOB
KU3HEJEATEIIbHOCTH OpPraHMW3MOB, XapaKTepU30BaThb OPraHU3MBbl Kak Tela
KUBOW HNPUPOJIBI, MEPEUUCHIATh OCOOEHHOCTH pACTeHHUH, >KMBOTHBIX,
IpuOOB, IMIIAHUKOB, OAKTEPHil U BUPYCOB

1.8

PackpbiBaTh MoOHATHE O cpeie OoOMTaHMA (BOIHOM, Ha3eMHO-BO3IYIIHOM,
MTOYBEHHOMN, BHYTPUOPraHU3MEHHOM ), YCIOBUAX CpeIbl OOUTAHUS

1.9

[IpuBOAUTH PUMEPHI, XapaKTEPUIYIOIINE TPUCIIOCOOIEHHOCTh OPraHU3MOB




K Cpeac OGI/ITaHI/ISI, B3aUMOCB3U OPraHnu3MOB B COOGH.[GCTB&X

BLII[GHSITB OTJIMYUTCIIbHBIC TIPU3HAKU MPUPOJAHBIX HW HCKYCCTBCHHBIX

1.10
cooOriecTB
AprymMeHTHUpoBaTh OCHOBHbIE IpaBUjIa MOBEACHUS YEJIOBEKA B NPUPOAE U
1.11 OOBSICHATH  3HAUYEHUE MPHUPOJAOOXPAHHOM  JESTEIBHOCTH  YEJIOBEKa;
aHAJTM3UPOBATH III00ATBHBIE SKOJIOTHIECKUE TIPOOIIEMBI
1.12 PackpsIBaTh posib OMOJIOTHH B TPAKTUYECKOHN EATETHLHOCTH YEIIOBEKA
JleMOHCTpUpOBaTh Ha KOHKPETHBIX MpPUMEpax CBs3b 3HAHUN OMOJIOTUU CO
1.13 3HAHMSIMM 10 MaTeMaTHKe, IMpeAMeTaM T[yMaHMTApHOTO IUKJIa, C
Pa3IMYHBIMU BUIaMU HCKYCCTBA
Breimonnsate  mpaktuueckue — paboTel  (MOMCK — WHGOPMAIMH  C
WCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB; OMNHCAHME OpraHu3Ma I10
1.14 3a/IaHHOMY TUIaHy) W J1abopaTtopHbie paboThl (paboTac MHKPOCKOIIOM;
3HAKOMCTBO C Pa3JIMYHBIMU CIIOCOOAMHU W3MEPEHMS] U CPaBHEHUS KUBBIX
00BEKTOB)
[IpumensTs Meronpl 6uonoruu (HabaOAEHUE, ONMCAHUE, KIacCHUpHUKaIus,
115 M3MepeHue, SKCIEPUMEHT): MPOBOJUTH HAOIIOJEHHUS 3a OpraHu3MaMu,
' ONMCHIBaTh OMOJIOrMYECKHE OOBEKTHI, MPOLECCHl U SIBJICHUS; BBIIOIHATH
OMOJIOTHYECKHI PUCYHOK U U3MEPEHHE OMOJIOrMYECKIX 0OBEKTOB
116 Bnagers mnpuémamm paboTbl C JIynoi, CBETOBBIM U LU(POBBIM
' MHUKPOCKOIIAMHU TIPH pacCMaTPUBAHUU OMOJIOTMUECKUX 0OBEKTOB
CoOmoath mpaBuja 0O€30MacHOTO TpyJa MpH padoTe C ydeOHBIM U
1.17 nabopaTopHbIM 000PYJIOBAaHUEM, XMMHUYECKON MOCYJI0H B COOTBETCTBUHU C
UHCTPYKUHUSMHU HA YPOKE, BO BHEYPOUHOM JIEATEIbHOCTH
Hcnonb30BaTh mpu BBHIMOJIHEHUH YYEOHBIX 3alaHU HAyYHO-TIOMYJISIPHYIO
1.18 JUTEPATypy 1O OWOJIOTHMH, CHPABOYHBIE MAaTEpPHANIbl, PECYPChl CETH
HNutepner
119 CoznaBaTh MUCHMEHHBIE U YCTHBIE COOOILEHUS, TPAMOTHO HCHOJIb3YS
' MOHSITUMHBIN anmapar u3y4aemoro paszena Ouoioruu
6 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl
pe3yJibTara
1 PacturenbHbIN OpraHusM
11 XapakTepu3oBaTh OOTaHHKY Kak OHOJOTMUYECKYIO HayKy, €€ pas3jienbl U
' CBSI3U C IPYTMMHU HayKaMH U TEXHUKOU
1.2 [IpuBoauTh mpuMepsl BKIaga poccuiickux (B ToMm umcie: B.B. Jlokyuaes,




K.A. Tumupszes, C.I'. Hapamun) u 3apy0exsbix (B Tom ynciue: P. I'yk, M.
Manbnurn) y4€HbIX B pa3BUTHE HAyK O PACTEHUAX

1.3

[IpumeHsaTH OMOIOTUYECKUE TEPMUHBI U MOHATHS (B TOM YHCIe: OOTaHUKA,
pacTuTeNnbHas KJIETKa, PaCTUTENIbHAS TKaHb, OPraHbl PACTEHUMN; CUCTEMA
OpraHOB pacTEeHUs — KOPEHb, MOOEer, IO4YKa, JHUCT, BUIOM3MECHEHHBIC
OpraHbl, LBETOK, IUJIOJ, CEMs; PACTUTEIbHbIA OpPraHU3M, MHUHEpaJIbHOE
nuTaHue, (POTOCHHTE3, JBIXaHUE, POCT, PAa3BUTHE, PA3MHOKCHUE, KIIOH,
pa3IpakuMOCTh) B COOTBETCTBHUH C ITOCTABJICHHOM 3a71a4€il U B KOHTEKCTE

1.4

OnuceIBaTh CTPOSHUE U KU3HEEATEHHOCTh PACTUTEILHOTO OpraHu3Ma (Ha
MpuMepe TOKPHITOCEMEHHBIX WM I[BETKOBBIX): TIOTJIOIIEHHE BOJBI |
MHHEpaJbHOE MUTaHuEe, (POTOCUHTE3, NbIXaHHE, TPAHCIIOPT BEIECTB, POCT,
Pa3MHOKEHHUE, PA3BUTHE; CBA3b CTPOCHUS BET€TATHBHBIX M N€HEPATHUBHBIX
OpraHOB PacTeHHH C UX (PYHKIUIMU

1.5

Paznuuath M omuchIBaTh JKUBBIE U TepOApHBIE SK3EMIUISIPHI PacTEHUM MO
3aJJaHHOMY IUIaHy, YaCTH PACTEHUIl MO M300pa)KeHUsIM, CXeMaM, MOJEIISM,
MYJIsDKaM, peiabeHbIM Tabaunam

1.6

XapakTepus3oBaTh MIPU3HAKK  PACTECHHH, YPOBHU OpraHu3aluu
pPacTUTENBHOTO OpraHW3Ma, YacTH pACTEHUW: KIETKH, TKaHHW, OPTaHBbI,
CHUCTEMBI OPraHOB, OPIraHU3M

1.7

CpaBHHMBATH PaCTUTEIIBHBIC TKAHU U OPTaHbl PACTCHUI MEXTy CO00M

1.8

BrimonHaTe mpakTHueckue W J1abopaTopHbIE padOTHI MO MOPQOJIOTUH U
(bu3MoNIOTMM  pacTeHWi, B TOM 4YHCIEe pabOThl C MHKPOCKOIIOM C
MOCTOSIHHBIMH  ((PUKCHUPOBAHHBIMH) W BPEMEHHBIMH MHUKpOIIpEnapaTaMH,
UCCIIeIOBATEIbCKHE pAabOThI C MCIIOJIb30BaHUEM MPHOOPOB ¥ HHCTPYMEHTOB
udposoit maboparopuu

1.9

XapaKTepI/ISOBaTB IMPOLECCHl KUZHEACATCIBbHOCTH paCTeHHﬁZ IIOrJI0mCHUuC
BOAbl U MHHCPAJIBHOC IIMTAHUC, (bOTOCI/IHTe3, AbIXaHUEC, pPOCT, pa3BUTHUC,
CIIOCOOBI €CTECTBEHHOI'O U HCKYCCTBCHHOI'O BCICTATUBHOI'O PA3MHOKCHUS;
CECMCHHOC Pa3MHOXCHHUC (Ha MMpUMEPC MMOKPBLITOCEMCHHBIX UJIN I_[BGTKOBLIX)

1.10

BbIsSBIATP NPUYMHHO-CIIEJCTBEHHBIE CBSI3U  MEXKIY CTPOCHHEM U
GyHKIUSMUA ~ TKaHe W OpraHoB  pacTeHUil,  CTPOEHHEM U
KU3ZHEJEATEIIbHOCTHIO PaCTECHUI

1.11

KJ'IaCCI/I(I)I/IL[I/IpOBaTI) pacCcTCHUA U UX 4aCTHU 110 pa3HbBIM OCHOBAHUAM

1.12

OOBACHATH POJib paCTeHI/Iﬁ B TpUpoAC€ U KU3HU UYCJIIOBCKA: 3HAUCHUC
(I)OTOCI/IHTGSa B IpuUpoAC WU B JKHU3HU YCIIOBCKA, OMOJIOTHYECKOE |
XO3MCTBEHHOE 3HAUYCHHE BHIOU3MEHEHHBIX HO6€FOB; XO03sMCTBEHHOE
3HAYCHHUEC BCICTATUBHOI'O PA3MHOXKCHU A

1.13

[IpuMeHsATh NONy4YeHHBIE 3HAHUS JUISL BBIPALIMBAHUA W PA3MHOXKEHUS
KYJIbTYpHBIX PaCTeHUI

1.14

Hcnons30BaTh METOBI OMOJIOTUH: MMpOBOANTDH HaGJ’IIO)ICHI/IH 34 paCTCHHUAMU,
OIMUCBIBATL PACTCHUA U HUX YaCTH, CTABUTH HpOCTGfIH.IHG OHOJIOTHYECKHUE




OIIBITBI U OKCIICPUMCHTBI

1.15

CoOmoate mpaBwiia 0€30MaCHOTO TpyJda NpH padoTe C y4eOHBIM H
1a00paTOpHBIM 00OPYJIOBAHHEM, XUMHUYECKOW MOCYI0H B COOTBETCTBHH C
WHCTPYKLUSMH HAa YPOKE U BO BHEYPOUHOH AESATEIBHOCTH

1.16

JleMOHCTpUpOBaTh Ha KOHKPETHBIX MPUMEpax CBsI3b 3HAHUN OMOJIOTUU CO
3HAHMSIMM 110 MaTeMaTuke, reorpaguu, TEXHOJOTUH, IpeaAMeTaM
T'yMaHUTapHOIO LIUKJIA, C Pa3JIUYHBIMHA BUAAMH UCKYCCTBA

1.17

Bnamerp mpuémamm  paboTel ¢ OHOJOTMYECKOd — WHQpOpManuei:
(dhopmynupoBaTh OCHOBAHUS JUIsl M3BJIEUEHUS W 0000meHus MHpOpMaIuu
U3 JIByX UCTOYHHUKOB; MpeoOpa3oBbIBATh MH(GOPMAIIUIO U3 OJTHOM 3HAKOBOM
CUCTEMBI B JAPYTYIO

1.18

COSI[aBaTB IMUCbMCHHBIC W YCTHBIC COO6HI€HI/I$I, TpaMOTHO HCIIOJIB3YH
MOHATUIHBIN anmapaT U3y4yaeMoro paszjesia OMoJIo0ruu

7 KIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

CucreMarrka pacTeHUN

1.1

XapakTepu3oBaTh MPUHIMIBI  KJIacCU(PUKAIIMK  pPAaCTEHUIl, OCHOBHbBIE
CUCTEeMAaTUYECKUE TPYMIbl pacTeHWil (BOJOPOCIH, MXH, IUJIAYHBI, XBOIIH,
NanOpPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE UJIH 1IBETKOBBIC)

1.2

[IpuBoauTH TIpUMEpPHI BKJIaaa poccuiickux (B ToM uucie: H.W. BaBuios,
N.B. Muuypun) u 3apybexubix (B Tom umcie: K. Jlunnen, JI. Ilactep)
y4EHBIX B pa3BUTHE HAYK O PACTCHHX, TpHOax, TUIIaifHUKaX, OaKTepusIX

1.3

[IpumensTs OuonOrnyecKkue TEPMUHBI U MOHATHS (B TOM 4HClie: OOTaHUKa,
9KOJIOTHSI PACTEHUH, MHUKOJIOTHSA, OaKTEPHOJIOTHs, CUCTEeMATHKa, LapCTBO,
OTJIeN, KJIacC, CEMEICTBO, POJ, BUJ, *KH3HEHHas (opMa pacTeHuid, cpena
oOuTaHUs, PACTUTEIILHOE COOOIIECTBO, BBHICIINE PACTCHUS, HUBIIUE
pacTeHus, CHOpPOBBbIE PACTEHHUS, CEMEHHbIE pPACTEHHS, BOJOPOCIH, MXHU,
IJIayHbl, XBOLIW, MAMOPOTHUKH, TOJOCEMEHHbIE, MOKPBITOCEMEHHBIE,
OakTepuu, TpUOBI, TUIIAHHUKN) B COOTBETCTBUU C MTOCTABIEHHOM 3aaueii u
B KOHTEKCTE

1.4

Pa3znuyath 1 OMUCHIBATH KUBBIE U TepOApHBIE SK3EMIUIAPHI PACTCHHIA, YacTH
pacTeHui Mo HM300paKEHUSM, CXeMaM, MOJENAM, MYIsKaMm, penbeQHbIM
Tabnuiam; rpuObl MO HM300paXKEHUSAM, CXeMaM, MYIsDKaM; OakTepuu 1o
M300paKeHUSIM

1.5

BriaBnsaTh IIPU3HAKNU KJIACCOB TOKPBITOCCMCHHBIX, WU 1BCTKOBLIX,
CEMEICTB ABYIOOJIBHBIX U OJHOJOJIBHBIX paCTeHI/Iﬁ




1.6

Onpenensarb CUCTEMATUUYECKOE IOJIOKEHNE PACTUTEIBLHOIO OpraHusma (Ha
puMepe MOKPBITOCEMEHHBIX, 5011051 LIBETKOBBIX) c IIOMOIIIBI0
OIPEIEIUTENBHON KapTOYKH

1.7

BoinonHATe mpakTHueckue U J1adopaTOpHblE pabOTHl IO CHCTEMAaTHKE
pacTeHMil, MHKOJOTMM M MHUKPOOMOJOTMH, B TOM 4YHUCIE paboThl ¢
MHUKPOCKOIIOM C TIOCTOSHHBIMH ((UKCUPOBAHHBIMH) M BPEMEHHBIMU
MHUKpOIpenapaTaMy, HCCIEI0BATENbCKUE pPadOThl C HUCIOIb30BAHUEM
npuOOpOB U UHCTPYMEHTOB LIMPPOBOIL 1aboparopun

1.8

BreiensaTe CyiiecTBeHHbIE TPHU3HAKU CTPOCHHS W JKH3HEIEATEIbHOCTH
pacTeHui, bakTepuit, rpuOOB, TUIIAHHUKOB

1.9

[IpoBoauTh omMcaHue M CpaBHUBATh MEXIY COOOW pacTeHus, IpuoBbl,
JIUIIAHUKY, OaKTepUM O 3aJaHHOMY IUIaHy; JeJaTh BBIBOJABI HA OCHOBE
CpaBHEHUS

1.10

OnuceiBaTh yCJIOKHEHUE OpraHW3aldd pPAcTEHUW B XOJI€ HBOJIIOLMH
PacTUTEIBLHOTO MUpa Ha 3eMJie

1.11

BbIsBISATE 4epThl NPUCIIOCOOIEHHOCTH pPACTeHUH K Cpeae OOMTaHwMs,
3HaYEHHUE PKOJOTHYECKHX (PaKTOPOB I pacTeHUN

1.12

XapakTepru3oBaTh pacTuTenbHbIC cooOmiecTna, CE30HHBIC u
MOCTYTIAaTEIbHbIE U3MEHEHUSI PACTHTEIBHBIX COOOIIECTB, PACTUTEIHLHOCTD
(pacTUTENbHBIN TOKPOB) MPUPOIHBIX 30H 3eMIIH

1.13

[IpuBOUTE TpPHUMEpPHI KYJBTYPHBIX PACTCHHM W WX 3HAYCHHE B KU3HH
YeJIOBEKa; MOHUMAaTh IPUYHUHBI U 3HATh MEPHI OXpaHbl PACTUTEIHBHOTO MUPA
3eMmin

1.14

PackpeiBaTh posib pacTeHuid, rpuOOB, JUIIAHRHUKOB, OAKTEpUI B TPUPOIHBIX
COOOIIECTBAX, B XO3SICTBEHHON JIEATENbHOCTH 4YEJIOBEKA U  €ro
MOBCE/IHEBHOM JKU3HU

1.15

HGMOHCTpI/I]I)OBaTB Ha KOHKPETHBIX IIPpHUMEpax CBA3b 3HAHUH OHOJOIHU CO
3HaHUAMHM IO MATCMATHUKC, (1)I/I3I/IK6, reorpa(blzm, TCXHOJIOTHH, JIUTCPATYPCE,
TCXHOJIOTHUH, MPEAMCTaM TI'YMAHUTAPHOI'O0 LHUKIIA, C PA3JIMYHBIMH BUIAAMU
HCKYCCTBa

1.16

HMcnonp3oBaTh METOIBI OHOIOTHH: MpOBOANTDH Ha6J'IIO,Z[eHI/IH 3a PaCTCHUAMMU,
6aKTepI/IHMI/I, FpI/I6aMI/I, HHmaﬁHHKaMH, OIIMChIBATh Hux, CTaBUTb
HpOCTeI\/'IIJ_II/Ie OMOJIOTHYCCKHE OMBITHI U SKCIICPUMCHTDBI

1.17

CoOmoaTh mpaBmiia 0€30MacCHOTO TpyJda MNpH paboTe C ydeOHbIM H
n1abopaTopHbIM 000pYy/IOBaHHEM, XMMHUYECKOH MOCYA0il B COOTBETCTBUU C
MHCTPYKLHSAMHU Ha YPOKE U BO BHEYPOUHOH JEATEILHOCTH

1.18

Bnaners npuémammu  paboTel ¢ OHONOrM4eckoil — uMHQpoOpmanueil:
(opMynaHpoOBaTh OCHOBaHMS Ul U3BJICUCHHMS W 0000LIEeHHs MH(DOpMaIH
U3 HECKONBKUX (2 — 3) MCTOYHHMKOB; MpeoOpa3oBbIBaTh MH(POPMAIUIO U3
OJIHOM 3HAKOBOU CUCTEMBI B PYTYIO

1.19

COS,Z[aBaTL IMUCBbMCHHLBIC W YCTHBIC COO6H_ICHI/ISI, T'paMOTHO HCIIOJIb3YH




MOHATUMHBIN ammapar HM3y4yaeMoro paszena OMOJIOrMH, COIpPOBOXJIATh
BBICTYIIJICHUE IIpe3eHTalueld C y4y€TOM OCOOEHHOCTEM ayauTopuu
CBEpPCTHUKOB

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

JKuBOTHBII Opranusm

1.1

XapakTepru3oBaTh 300JI0THIO KaK OMOJOIMYECKYI0 HayKy, €€ pasaensl U
CBS3b C IPYTMMH HayKaMU U TEXHUKOU

1.2

XapakTepu3oBaTh MPUHIUIBI KJIacCU(UKALKUKA JKUBOTHBIX, BHJ Kak
OCHOBHYK) CHCTEMATHYECKYI0 KATETOPHIO, OCHOBHBIE CHUCTEMATHUYECKUE
IPYIIbI KUBOTHBIX (MPOCTEHIINE, KUILIEYHOIIOJIOCTHBIE, IJIOCKHE, KPYTJble
U KOJIbYAThble YEPBH; WIECHUCTOHOT'HE, MOJUTIOCKH, XOP/I0BBIE)

1.3

[IpuBoguTes mpuMepsl BKIaAa poccuiickux (B ToM uymcie: A.O.
Kosanesckuii, K.1. CkpsOun) u 3apyOexHbiX (B ToM uncie: A. JIeBeHTyK,
K. KioBbe, D. ['ekkenb) y4EHBIX B pa3BUTHE HAYK O )KUBOTHBIX

1.4

[IpuMeHsITh OMOTOTHYECKUE TEPMHUHBI M TIOHATHS (B TOM YHCIIE: 300JI0THS,
9KOJIOTHS JKMBOTHBIX, JTOJIOTHs, IAaJ€0300JI0THs, CUCTEMAaTHKa, IapCTBO,
THUII, OTPSA, CEMEHCTBO, POJ, BUJ, >KUBOTHAs KIETKA, >XMBOTHAas TKaHb,
OpraH »HUBOTHOT'O, CHCTEMbI OPraHOB >XHBOTHOTO, JKMBOTHBIH OpraHU3M,
MUTaHue, JbIXaHUue, POCT, pa3BUTHE, KPOBOOOpAIICHHE, BBIJICICHHUE, OIIOpa,
JIBIDKCHHUE, Pa3MHOXKCHHE, TMapTeHOreHEe3, pPa3apakKUMOCTh, pediiekc,
OpraHbl 4yBCTB, MOBEJIEHHE, cpela OOMTaHUS, MPUPOJHOE COOOIIECTBO) B
COOTBETCTBHUH C ITIOCTABJICHHON 3a/1aueii M B KOHTEKCTE

1.5

P ACKPbIBATb O6H_II/IC INPpU3HAKK  JKHUBOTHBIX, YpOBHHA OpraHu3anmu
JKUBOTHOI'O OpraHuM3Ma: KICTKM, TKaHH, OpraHbl, CHCTCMblI OpPIraHOB,
OpraHusm

1.6

CpaBHI/IBaTL JKUBOTHBIC TKAaHH U OPraHbl JXUBOTHBIX MCIKIAY coboi

1.7

OnuceIBaTh CTPOCHHUC U KUSHCACATCIIBHOCTD )KUBOTHOT'O OpTraHu3Ma: OIIOpYy
U OBUXCHUC, NUTAHUC U NHUIICBAPCHUC, NBIXaHHUC U TPAaHCHOPT BCLICCTB,
BBIJCIICHUE, PCTYJISINHUIO U TIOBEACHHUE, POCT, PA3MHOKCHHUC U PA3BUTUC

1.8

XapaKTCpI/ISOBaTL MMpOHECChbl KUBHCACATCIIBHOCTU KUBOTHBIX HU3Yy4YaCMBbIX
CUCTCMATUYCCKUX TI'pYyHIl: ABUXCHUC, I[MUTAHUC, [AbIXaHUC, TPAHCIIOPT
BCIICCTB, BBIJICJICHUC, peryisnuro, IOBCACHUC, POCT, pa3sBUTHC,
PAa3MHOXKCHUC

1.9

BriaBnsaTh IMPUIUHHO-CIICACTBCHHBIC CBA3U MCKIAY CTPOCHUCM,




XKU3ZHEJCATENIBHOCTBIO M Cpefod OOuTaHMsI JKUBOTHBIX M3y4YaeMbIX
CUCTEMAaTUYECKUX I'PYIIII

1.10

PaznuuaTh M ONKMCHIBATh JKMBOTHBIX M3Y4Ya€MBIX CHCTEMAaTHYECKUX TPYIII,
OTIENbHBIC OPraHbl U CHCTEMbI OPTaHOB IO CXEMaM, MOJEISM, MYJISDKaM,
penbedHBIM TabIHIIaM; MPOCTEHINX — 110 H300PAKEHUSIM

1.11

BriaBasaTh IIPU3HAKK KJIACCOB YICHUCTOHOIMX HW XOPAOBBIX; OTPSAI0B
HAC€KOMBIX U MJICKOIIUTAIOIINX

1.12

BbeImonHATE mpakTHUecKue W JabopaTopHbie paboThl MO MOPQOIOTHH,
aHaTOMUH, (PU3MOJOTUM U MOBEACHUIO )KMBOTHBIX, B TOM 4HCJI€ pabOTHI C
MHUKpPOCKOIIOM C TIOCTOSIHHBIMU ((PMKCHPOBaHHBIMH) M BPEMEHHBIMU
MUKpOIIpenapaTaMyi, HUCCIEN0BaTEIbCKUE pPA0OTBI € HCHOJb30BAaHUEM
pruOOpPOB U UHCTPYMEHTOB LIU(POBOI J1abopaTopuu

1.13

CpaBHI/IBaTI) HpCHCTaBHTCHCﬁ OTACIBbHBIX CHUCTEMATHUYCCKUX Tpyni
JKUBOTHBIX U ACJIATh BEIBOABI HA OCHOBE CPAaBHCHUA

1.14

KiaccuduiupoBats )XKMBOTHBIX HA OCHOBAHUH OCOOCHHOCTEN CTPOCHHMS

1.15

OnuceIBaThL YCIOKHCHUEC OpraHu3al KXHUBOTHBIX B XOJ€ J3BOJIIOIWH
’KUBOTHOTO MHpA HA 3eMiie

1.16

BoisiBIsATE 4epThl MPHUCHOCOOJIECHHOCTH JKHUBOTHBIX K Cpefe OOMTaHHus,
3HauYEHUE PKOJOTUYECKUX (DAKTOPOB IS AKUBOTHBIX

1.17

BEISBIATE B3aMMOCBS3M KHBOTHBIX B IIpUPOIHBIX COO6I_HCCTB3X, Oeru
IIUTaHUuA

1.18

YcranaBauBaTh B3aMMOCBS3H  JKHBOTHBIX C PaCTCHUAMU, erI6aMI/I,
JIHIAHHIKaAMM 1 6aKTCpI/IHMI/I B ITPUPOJHBIX COO6H.[€CTB3X

1.19

XapaKTepI/ISOBaTB JKUBOTHBLIX  IMPHUPOJHBIX  30H 36MHI/I, OCHOBHBEIC
3aKOHOMCPHOCTH pACIIPOCTPAHCHUS ) KMBOTHBIX I10 ITIJIAHCTE

1.20

P ACKPbIBATb POJIb JKXUBOTHBIX B IIPUPOAHBIX COO6H.ICCTBaX

1.21

P ACKpPbIBATh POJIb AOMAIIHUX W HEHIPOAYKTUBHBIX KHBOTHBIX B JKHU3HHU
YCJIOBCKA, POJIb ITPOMBICIIOBBIX JKUBOTHBIX B XO3SMCTBEHHOM ACATCIIBHOCTH
YeJI0BeKa M €ro MOBCEIHEBHOM JKHN3HU, OOBACHATH 3HAYEHHE >KUBOTHBIX B
IMpUPOAC U ) KU3HH YCIIOBCKaA

1.22

ITonumats IIPUYUHBI U 3HATb MCPbI OXpaHbl )KUBOTHOI'O MHpa Semin

1.23

I[eMOHCTpI/IpOBaTB Ha KOHKPCTHBIX IIpUMEpax CBA3b 3HAHUHM OWOJIOTHH CO
3HaHUAMH TII0 MAaTCMaTukKe, (1)I/I3I/IKG, XUMUH, reorpa(pm/l, TCXHOJIOT'MH,
nmpeaMeTaM ryMaHuTapHOro 1ukKJjia, ¢ pa3sjindibiIMU BUJAMH HCKYCCTBa

1.24

Hcnonws30BaTh METOBI OMOJIOTHU: MMpOBOANTDH Ha6J'IIO,Z[eHI/I$I 3a )XUBOTHBIMH,
OIMUCBIBATH JKUBOTHBIX, WX OpPraHbl MW CHUCTEMbI OpPraHoB; CTaBUTH
HpOCTCfIIJ.IPIC OMOJIOrHYECKHE OMBITHI U SKCIICPUMCHTDI

1.25

CoOmoath mpaBmiia 0€30MacHOTO TpyJda MNpH padoTe C y4eOHBIM H
nabopaTopHbIM 000pYy/IOBaHHEM, XMMHUYECKOH IMOCYA0il B COOTBETCTBUU C
MHCTPYKIMSAMHU Ha YPOKE U BO BHEYPOUHOU AEATEILHOCTH




1.26

Bnamerp mpuémamm  paboTel ¢ OHOJNOrMYEecCKOd — WH(pOpManuei:

(opMynIHpOBaTh OCHOBAHMS Ul U3BJICUCHHS W 0000mIeHHUs HH(pOpMaIH
M3 HECKONbKUX (3 — 4) MCTOYHHKOB; MPeoOpa3oBbIBaTh WH(POpPMALHIO U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.27

Co3naBaTh IUCBMEHHBIE U YCTHBIE COOOILEHHUS, I'PAMOTHO HCIOJb3YS
HNOHSTUMHBIN anmapaT H3y4aemoro pasjesia OuoJIOTHM, CONPOBOXKIATb

BBICTYIUICHHE TMpPE3CHTAallMe ¢ yd4€TOM OCOOCHHOCTEH ayauTopuu

CBEPCTHUKOB

9 KUIIACC

Kox
NpoBepPsieMoro
pe3yJabTara

1

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

UYenosek u €ro 310pOBbE

1.1

XapakTepu3oBaTb HayKHM O 4YelOBeKe (AaHTPOIOJIOTHIO, aHATOMHIO,

(hbU3MONIOTHIO, MEIUITMHY, TUTHEHY, SKOJIOTHIO YeJIOBEKa, MCHUXOJIOTHIO) U
WX CBSA3U C IPYTHUMH HAYKaMU U TEXHUKOU

1.2

OOBACHATH TOJIOKEHHE 4YEJIOBEKa B CHUCTEME OPraHMYEeCKOro MHUpa, €ro
MIPOUCXOXKICHNUE; OTINYUS YEJIOBEKa OT KUBOTHBIX; PUCIIOCOOIEHHOCTD K
Pa3IUYHBIM 3KOJOTUYECKUM (akTopaM (4eToBEUYeCKHe pachl U aJalTHBHbIE
THUIIBI JIFOZICH); POJICTBO YEJIOBEYECKUX pac

1.3

[IpuBoUTH MpUMeEpHI BKIaAa poccuiickux (B Tom uucie: .M. CeueHos,
W.IT. IlaBnoB, N.N. MeunukoB, A.A. VYxromckuii, [I.K. AnoxuH) u
3apyOexxHbIX (B ToMm umcie: Y. ['apseit, K. bepnap. JI. Ilactep, Y. dapBun)
y4EHBIX B pa3BUTUE IMPEACTABICHUI O NPOUCXOXKIECHUHU, CTPOCHUH,

KU3HCACATCIIbHOCTH, IIOBCACHNH, OKOJIOI'NHY 4YCJI0BCKA

1.4

[IpumensaTs OuoONOTMYECKHE TEPMUHBI U TMOHATHA (B TOM 4HCIE:
LIUTOJIOTHS, THCTOJIOTHs, AHATOMHUS 4EJOBEKa, (PU3MOJIOrUs 4YeloBeKa,
TUTMEHa, AHTPOMNOJOIHs, S5KOJIOTHS 4YeJIOBeKa, KJIETKa, TKaHb, OpraH,
cucTeMa OpraHoB, IUTaHUE, JIbIXaHue, KpOBOOOpaleHre, 0OMEH BELECTB U
IIPEBpaLICHUE SHEPruH,

NIOBEJICHUE, Pa3MHOXKEHUE,
BHYTPEHHSS Cpe/la, UMMYHHUTET) B COOTBETCTBUU C TMOCTABIICHHON 3a1aueit

N B KOHTCKCTC

JIBIKEHUE, BBIJECIECHUE, POCT,

perynsnus,

Pa3BUTHC,

pa3apaKumMocCTh, TroMeocCTas,

1.5

IIpoBoMTH ONHMCaHKE N0 BHEIIHEMY BUAY (M300pa’keHUI0), CXeMaM OOIIuX
MPU3HAKOB OpraHU3Ma YeJOBeKa, YpPOBHEH €ro OpraHu3aluu: KIETKH,
TKaHH, OpraHbl, CHCTEMBI OPI'aHOB, OPraHU3M

1.6

CpaBHI/IBaTL KIICTKU Pa3HbIX TKaHeﬁ, I'pynn TKaHeﬁ, Ooprasbl, CHUCTCMbI
OpTraHOB 4YCJIOBCKA, MPOUECCCHI KUBHCACATCILBHOCTU OpraHru3Ma 4YCJIOBCKA,




ACJIaTh BBIBOABI HA OCHOBC CPABHCHUA

1.7

Paznuuath OMONOrMYECKH aKTHUBHBIC BeEUIECTBAa (BUTAaMHHBI, (PEpMEHTHI,
TOPMOHBI), BBISBIATE HMX pOJb B Ipolecce OOMEHa BEIIECTB H
IIPEBPALLCHUS YJHEPTUU

1.8

XapakTepu3oBaTh OHMOJIOTMUYECKHME TPOIECChl: OOMEH BEIIeCTB H
IIPEBPAIlCHUE DHEPruM, IIMUTAHWE, [bIXaHWE, BBIJCICHUE, TPAHCIOPT
BELIECTB, JIBWKEHUE, POCT, peryssiiust QyHKIUM, UMMYHUTET, TOBEIACHUE,
pa3BUTHE, PA3MHOKEHHUE YEIIOBEKA

1.9

BBIABIATE NPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY CTPOCHHEM KIIETOK,
OpraHoOB, CUCTEM OPraHOB OpraHU3Ma 4YeJoBeKa U MX (QYHKUUAMU; MEXKIY
CTPOEHHEM, KU3HEIESITEIbHOCThIO U CPEI0il OOMTAHUS YeJIOBEKa

1.10

[IpumensTs OuosorMyeckue MOJENM JUIsl BBIIBIECHUS OCOOEHHOCTEH
CTpOEHUS U (PYyHKIIMOHUPOBAHUS OPraHOB U CUCTEM OPraHOB YeJIOBEKa

1.11

OOBICHATD HEUPOryMOpAIbHYIO PETYIALNIO MPOIIECCOB
JKU3HENIEATEIIbHOCTH OPraHN3Ma YeJI0BEeKa

1.12

XapakTepru3oBaTh M CpPaBHHBATh O€3yCIIOBHBIE M YCJIOBHBIC PEQIICKCHI;
HACJIICTBEHHbIE W  HEHACJEJCTBEHHBIE  MPOTPAMMBI  TOBEACHUS,
OCOOEHHOCTH  BBICIIEH HEPBHOM  JEATEIHHOCTH  YENOBEKA,  BUJIbI
MOTPeOHOCTEH, MaMsITH, MBIIJICHUS, PEYH, TEMIIEPAMEHTOB, SMOIIMH, CHA;
CTPYKTYpPY (DYHKIIMOHAJIBHBIX CHCTEM OpTraHW3Ma, HaMpaBJICHHBIX Ha
JTOCTH)KEHHE TIOJIE3HBIX MPUCTIOCOOUTENIBHBIX PE3yIbTaTOB

1.13

Paznnuarh HacleACTBCHHBIE W HEHACICACTBCHHBIC (MH(CKIIMOHHEBIC,
HeMH(EKIIMOHHBIC) 3a00JIeBaHUSI YEJIOBEKa;, OOBSCHATh 3HAYCHHUE MEP
pOo(UIAKTUKY B IPEIyNPEKACHUN 3a00JIeBaHUH YeIoBeKa

1.14

BBINONHATE TpakTHYecKue W JIabopaTopHbIe PabOThl MO MOPHOIIOrUH,
aHaTOMHH, (U3UOJIOTHU M TMOBEJICHHUIO YEJIOBEKa, B TOM 4YHCIEe paboThHI ¢
MHUKPOCKOIIOM C TIOCTOSSHHBIMU ((DUKCUPOBAaHHBIMH) ¥ BPEMEHHBIMU
MUKpOIpenapaTaMm, HUCCIEI0BaTeIbCKUE pabOThl C  HCIOJIb30BAaHHEM
npuOOpPOB U HHCTPYMEHTOB LIU(PPOBOIL 1aboparopuu

1.15

Pemats xauecTBEHHBbIE UM KOJHMYECTBCHHBIC 3ala4u, HUCIIOJIb3ysS OCHOBHBIC
IMOKa3aTC/ii 30pOBbs 4YCJIOBCKA, IIPOBOANUTDH paC‘léTBI Hn OICHHBATHb
IMOJTYYCHHBIC 3HAYCHU A

1.16

Ha3zpiBaTh M apryMeHTHpOBaTh OCHOBHBIC NPHUHIUIIBI 370pOBOro 00paza
KU3HHM, METOAbl 3allUThl M  YKPEIUICHWs  3[0pOBbS  UEJIOBEKA:
cOalaHCUpOBaHHOE MHUTaHHWE, COOJIOJEHUE IMPAaBUI JIMYHOW TUTHEHBI,
3aHATUS (U3KYIBTYPOIl M CHOPTOM, pallMOHAJIbHAs OpraHM3aLus TpyAa U
NOJIHOLICHHOTO  OTAbIXa,  IO3UTHUBHOE  SMOLMOHAIBHO-TICUXHUECKOE
COCTOsIHUE

1.17

Hcnonb3oBath NpuOOpEeTEéHHBIE 3HAHUS W YMEHHA [UIi COOJIOJCHUS
3I0pOBOTO 00pa3a >KM3HHU: COAJAHCUPOBAHHOIO MHUTAHMSA, (QU3HMUECKOU
AKTUBHOCTH, CTPECCOYCTONYMBOCTH, JJIs1 UCKIIFOUEHUS BPEIHBIX NIPUBBIUEK,




3aBUCUMOCTEN

1.18

Bnaners mnpuémamy OKa3zaHUS IEPBOWM IMOMOIIM YEJIOBEKY MpPU NOTEPE
CO3HAHUA, COJHEYHOM H TEIUIOBOM YJape, OTPABJICHUHU, YTOIUIEHUH,
KPOBOTEUEHHH, TPABMaxX MITKUX TKAaHEW, KOCTEW CKEJIETa, OPraHOB YyBCTB,
05KOrax U OTMOPOKEHUSAX

1.19

JleMOHCTpUpOBaTh Ha KOHKPETHBIX IIPUMEPAX CBA3b 3HAHUM HayK O
YeJOBeKE CO  3HAHMUSAMH  TIPEJAMETOB  €CTECTBEHHO-HAYYHOTO |
TYMAHUTAPHOI'O0 IHUKJIOB, Pa3JIMYHbIX BHJOB HCKYCCTBa, TCXHOJIOI'UH,
OcHoB 0e30nacHOCTH U 3aUThl PoauHbI, PU3NYECKON KyJIbTYpbl

1.20

Hcnonws3oBath MeTOABl OWOJNIOTHH: HAOMIOIATh, W3MEPSITh, OMNMHCHIBATH
OpraHW3M 4YeJIOBeKa M TPOILIECCHl €ro JKU3HEACSITEIBHOCTH; MPOBOIUTH
MPOCTEHININE WCCIECIOBAaHUS OpraHM3Ma 4YelloBeKa U OOBSCHATh HX
pe3yabTaThl

1.21

CobmonaTh mpaBuiia 0e30macHOro TpyAa Hpu paboTe ¢ ydyeOHBIM H
1abopaTOpHBIM 00OPYOBAaHHEM, XUMUYECKOM MOCY/I0M B COOTBETCTBUH C
MHCTPYKUHSAMH Ha YPOKE U BO BHEYPOUHOU JEATEIBHOCTH

1.22

Bnagere nmpuémamum  pabGoTel ¢ Ouosorndeckoid — MH(OpMAaLMEN:
(dhopmynupoBaTH OCHOBAHMS ISl M3BJICUCHUS M 0000mIeHUST MHGOPMAITUN
W3 HECKONBKUX (4 — 5) MCTOYHHMKOB; MPeoOpa3oBbIBaTh MH(POPMAILIUIO W3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.23

CoznaBaTh MNHCbMEHHBIE WM YCTHBIE COOOIICHHS, TPAMOTHO HCIIONb3YS
MOHATUIHBINA anmapaT H3yYEeHHOro paszzena OHMOJOrHH, COMPOBOXKIAThH
BBICTYIIJICHHE TMpe3eHTanuell ¢ Y4éToM OCOOEHHOCTEH ayAuTOpHUH
CBEPCTHHUKOB




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

S KUIIACC

Kox
pasjaena

Kona nposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

buonorus — Hayka o JKMBOM IPUPOJIE

11

[lonsitne o xu3Hu. IlpusHaku KuBOro (KJIETOYHOE
CTpOCHHE, IUTaHUE, JbIXaHUE, BbIIEICHUE, POCT U
npyrue). OOBeKThl KUBOM W HEKUBON MPUPOABI, UX
cpaBHeHMe. JKuBas U HEXKUBas PUPO/IA — €IUHOE LEJI0e

1.2

buonorns — cucrema Hayk O JKHUBOW MPUPOJE.
OcHoBHBIE pa3fensl Ouosoruu (O60TaHWKa, 300JI0THS,
JKOJIOTHSI, IIMTOJIOTHSI, aHATOMHS, (HU3UOJIOTHS U
npyrue). Ilpodeccun, cBsizanHbie ¢ Ouonoruei: Bpad,
BETEPHHAP, TICHXOJIOT, arpOHOM, KHBOTHOBOJ[ M JIPYTHE
(4 — 5). Cssa3p Ouosoruu ¢ JPYyrUMH HayKaMu
(maTematuka, reorpadus u npyrue). Pomp Ouonorun B
MO3HAHUM  OKPYXKAIOIIEr0 MHpa ¢ MPaKTUYECKOU
JeSITeIbHOCTH COBPEMEHHOT'0 YeJIOBEeKa

1.3

Kabuner Ouonoruu. IlpaBuna moBegeHuss u pabOTHI B
kabuHere ¢  OWOJOTHMYECKHMMH  TOpuOOpamMH |
UHCTpyMeHTamMH. buonoruueckue TEpMHHBI, MOHSATHS,
CUMBOJIBI. McTOuHMKM Onosornueckux 3HaHUU. [lomck
uH(popMauu c HCIOJIb30BaHUEM pa3IUYHBIX
HUCTOYHUKOB (Hay4yHO-TIOMYJIsIpHAs JauTepaTypa,
CIPaBOYHUKH, ceTb VIHTepHeT)

Metobl HU3YyYUYCHUMA JKUBOU IIPpHUPOJbI

2.1

Hayunble MeTonsl UM3ydeHHUs JKUBOM  MPHUPOJIBI:
HAOMIOJICHHE, JKCIEPUMEHT, OIHCAaHHe, W3MEpPEHUE,
KJIacCH(HUKAIHSI. YcTpoiicTBo YBEJIMYUTEIbHBIX
npubopoB: nymbl U MuUKpockomna. [IpaBuna paboTsl c
YBEJIMYUTENbHBIMU IPUOOpaMu

2.2

MeTto/ onucaHusl B OMOJOTHHU (HATJISIIHBIH, CIIOBECHBIH,
CXeMaTHUYeCKHii). MeTron wu3MepeHus (MHCTPYMEHTHI
usMepenus). Meron Kiaccu(UKaMK  OpPraHU3MOB,
NpPUMEHCHHE  JBOWHBIX  HA3BaHUN  OPraHU3MOB.
HaOnroneHne W SKCIEPUMEHT Kak BEIyIIUE METOJIbI
OMOJIOT U

Opr AdHU3MBbI — TCJIa XXUB

01 pUPOABI

3.1

[Tonsitue 006 OpraHu3Me. I[OH,Z[CpHLIC H  AICPHBIC




opranu3mbl. OJHOKJIETOYHBIE U  MHOTOKJIETOYHBIC
OpraHU3MBbl

3.2

Kierka wu e€ orkpeitue. KilerouHoe cTpoeHHE
opranuzMmoB. Ilutonorus — Hayka o kiertke. Kietka —
HauMCHbIIagd CAUHHIA CTPOCHHUA U KU3HCACATCIbHOCTH
oprann3mMoB. CTpoeHue KJIETKH TIOJl CBETOBBIM
MHKPOCKOIIOM: KJIETOUHast 000JI104Ka, IIUTOILIa3Ma, SIpO

3.3

Kitetkn, TKaHH, OpraHbl, CHCTEMBI OPTaHOB

3.4

KuznenesTenbHOCTh OpraHHU3MOB. OcoOenHoctu
CTPOGHUST M  TIPOLIECCOB  JKU3HENEATEIBHOCTH Y
pacTeHuii, KUBOTHBIX, OakTepuil u rpubos. CoiicTBa
OpraHU3MOB:  IWUTaHWE,  JbIXaHHWE,  BbIJCICHUE,
JBUKEHHUE, PA3MHOXEHHUE, Pa3BUTHUE, pa3ApaXUMOCTh,
npucnocoOneHHocTs. OpraHusM — eANHOE LEN0e

3.5

Pa3nooOpa3ue oprann3mMoB U UX Ki1acCuPpuKanus
(TakCOHBI B OMOJIOTUU: IAPCTBA, TUIHBI (OTAEIBI),
KJIACChl, OTPSAbI (TIOPSIAKK ), CEMEICTBA, POJIbI, BUbI)

3.6

bakrepuu u BUpycChl Kak pOpPMBI KU3HU. 3HAUECHHE
OakTepuii U BUPYCOB B IIPUPOJIE U B KHU3HH YEIIOBEKA

Opranusmsl 1 cpeia 0OOUTaHuUs

[Tonsitue o cpene oOurtanms. Bopgnas, HazemHo-
BO3JIyIIHAs, TTOYBEHHAs, BHYTPUOPTaHU3MEHHAsT CPEIbl

4.1
oOuTaHusl. [IpencraButenu cpen oOuTaHus.
OcoOeHHocTH cpesl OOUTaHHUSI OPTaHU3MOB

4.9 [TpucniocoOnenuss oOpraHu3smMoB K cpefe OOuTaHUS.

Ce30HHBIC U3BMECHEHUS B JKU3HU OpraHnu3mMoB

[Ipupoansie coodiecT

5.1

[lonsTue o mnpupomHOM coodmecTBe. B3anmocBssu
OpPraHu3MOB B MpPUPOAHBIX cooOmecTBax. [lumeBbie
CBsI3U B cooOuiecTBax. IluieBbie 3BeHbs, LEMH U CETH
IUTaHUS. [TponsBoauTeny, OTPeOUTENH "
pa3pyLIMTENIN OPraHMYECKUX BELIECTB B IPHPOIHBIX
coobmiectBax. [Ipumepsl MpUPOAHBIX cOOOLIECTB (JIec,

npyJ, 03epo U Ipyrue)

5.2

I/ICKYCCTBGHHBIG COO6IJ.[€CTB21, nx  OTIIMYUTCIBHBIC
MNpU3HaKu OT NPHUPOAHBIX COO6I_I_ICCTB. HpI/I‘lI/IHH
HGYCTOP’I‘IHBOCTI/I HUCKYCCTBCHHBIX COO6H_ICCTB. Ponsb
HCKYCCTBCHHBIX COO6IJ_[CCTB B )KXM3HHU YCJIOBCKA

5.3

[Ipupoausie 30HBI 3emun, ux oburarenu. Prnopa u
dayna npupoansix 30H. JlanamadTel: OpUPOAHBIE U
KyJIbTYypHBIE




N3meHeHus B IPUPOJE B CBS3H C PA3BUTHUEM CEIBCKOTO
XO35UCTBA, MPOW3BOJCTBA W POCTOM YHCICHHOCTH
HacelleHWs. BiMsHuEe 4enoBeka Ha JKUBYIO TPUPOAY B
xoze ucropuu. ['moGanbHbIe KOIOTUYECKHE TIPOOIEMBI.
3arpsi3HEHUE BO3/IYIIHONW M BOJHON 000JIOYEK 3eMiiH,
MOTEPH TI0YB, UX MPEIOTBPAIICHHIE

[Iytu coxpaHeHuss OHOJIOTHYECKOTO pa3zHOOOpasusl.
OxpansieMble TEppPUTOpUN (3aMOBEIHUKH, 3aKa3HUKH,
HallMOHAJIBHBIC TIAPKH, MaMITHUKUA mpupojbl). KpacHas
kaura Poccuiickoit @enepanun. Oco3HaHUE KU3HU Kak
BEJINKOH IIEHHOCTH

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

boranuka — Hayka o pacteHusX. Paszmensl OOTaHUKH.
CBsi3bp OOTAaHUKM C JAPYTMMH HAayKaMHd M TEXHHUKOM.
OO0mue npu3HaKh pacTeHUN

PasnooOpa3ue pacteHuil. YpOBHM  OpraHu3aiuu
pacTUTENbHOTO OpraHM3ma. Beiciine u©  Hu3IIKE
pactenus. CriopoBbI€ U CEMEHHbIE PACTEHUS

PacturenpHas kinerka. Mi3yueHue pacTUTEIbHON KIIETKU
MO CBETOBBIM MHKPOCKOIIOM: KJIETOYHAsi 000J0YKa,
PO, IUTOIUIa3Ma (TIACTHAbI, MUTOXOHIPHH, BaKyOJIU
C KJIETOYHBIM COKOM). PacturenbHble TkaHU. DyHKIIUN
PacCTUTENBHBIX TKAHEH

Opranbl W CHUCTEMBbI OpPraHoB pacreHuil. CTpocHHe
OpPraHOB PACTUTEIBHOTO OPraHM3Ma, WX POJIb U CBS3b
MeXIy coOoM

CTpOGHI/Ie N KU3HCACATCIIBHOCTD PACTUTCIIBHOI'O OPpraHnu3Ma

Ilumanue pacmenus. KopeHb — OpraH IOYBEHHOI'O
(MuHepanbHOro) nuraHud. KopHu U KOpHEBBIE
cuUCTeMbl. BHIBI KOpHEH M THIIBI KOPHEBBIX CUCTEM.

JKuBas npupoza v 4enoBek
6.1
6
6.2
6 KIIACC
Kon Koa nposepsiemoro
pas3aesia  3J1eMeHTa
PactuTenbHblil Opranuzm
1.1
1.2
1
1.3
1.4
2
2.1

BHeliHee 1 BHYTpeHHEE CTPOCHHUE KOPHS B CBSI3H C €70
¢ynkumsmu.  KopHeBoit  uexiMk. 30HBI  KOpHSL.
KopueBele Bosmocku. Poct xopHsa. Ilormomenue
KOpHSMH  BOJBl M MHHEPAJbHBIX  BEIIECTB,




HEOOXOMMBIX PACTEHUIO (KOPHEBOE JIABJICHHE, OCMOC).
BunonsmeHnenne kopHen

2.2

[TouBa, e€ momoponue. 3HaueHHEe OOPAOOTKU MOYBBHI
(oxyunBaHUWE), BHECEHHs YyIOOpEHUH, NpOpEeKUBAHUS
IPOPOCTKOB, IOJMBA IS JKU3HU  KYJBTYPHBIX
pacrenunii. ['uapononuka

2.3

[ToGer u mouku. JIUCTOPACHONOKEHHE U JIMCTOBAS
mo3auka. Ctpoenue um ¢GyHKnuu nucta. IIpocteie u
CIIOXHBIC  JIMCTHSL. Bunmon3smeHeHus  JTUCTHEB.
Oco0EHHOCTH BHYTPEHHETO CTPOEHUS JIUCTA B CBSI3U C
ero (QpyHKIHUsIMH (KOKWIIA M YCThUIIA, OCHOBHAS TKAHb
JUCTa, TPOBOAANIME Iydkw). Jluct —  opran
BO3MyIHOTO  TUTaHus.  DorocwHTe3.  3HAYCHHE
(doToCHHTE3a B IPUPO/IC M B KU3HU YEIIOBEKA

2.4

Jlvixanue pacmenus. Jlpixanue KOpHS. PhIxiieHne
MOYBBI I YJIYyYIICHUS ABIXaHUS KOPHEH. Y CIIOBUS,
MPENATCTBYIOIINE JbIXaHUIO KOpHEW. JIMCT kak opraH
nbixaHus (ycTbUuHBINA ammapart). [locTyniueHue B JUCT
atMocepHoro Bosnyxa. CunbHass 3amnbUIEHHOCTD
BO3[yXa KaK TMPENATCTBUE [UIsl [JbIXaHUS JIUCTHEB.
Crebenp Kak oOprad JAbIXaHus (HaIU4YUe YCTHHUI[ B
KOXKHIIE, YEUYCBUYCK). OcobennocTr NBIXaHUSA
pactreHuii. B3auMOCBsA3b  AbIXaHUS PACTEHHUS C
($hoTOCHHTE30M

2.5

Tpancnopm eewecms 6 pacmenuu. Heopranudeckue
(BoZa, MUHEpAJIbHBIC COJIM) M OPraHMYECKHE BEIICCTBA
(OenkH, SKUpBI, YTIIEBOJBI, HYKJICHHOBBIC KHCIOTHI,
BUTAMHHBI U Jpyrue) pacteHus. CBs3b KIETOYHOTO
cTpoeHust ctebnst ¢ ero QyHkuusmu. Poct crebns B
mmHy. KierouHoe cTpoeHue crelias TPaBsSHHCTOTO
pacTeHus: KOXXHIA, MPOBOJSIINE IyYKH, OCHOBHAs
TKaHb (mapenxuma). KierouHoe cTpoeHue cTelis
JIPEBECHOTO pacTeHus: kopa (mpoOka, my0), kamOui,
JpeBecuHa U cepieBruHa. Poct cTebist B TONUHY

2.6

[IpoBojsmne TKaHU KOpHA. TpaHCHOPT BOJBI U
MUHEpAJIbHBIX  BEIIECTB B  PacTeHUU  (COCymbl
JIPEBECHHBI) — BOCXOIAUIMKM TOK. lcmapeHue Boabl
yepe3 creOenb M JIUCThs (TpaHcmupauus). Perymsuus
UCMapeHus BOJbl B pacTeHUM. BiusHue BHEIIHUX
yCIOBUH  HA  ucnapeHue  BoAbl.  TpaHcmopt
OpraHMYECKHUX BEIIECTB B PACTEHHUU (CUTOBHUIHBIE
TpyOku ny0a) — Hucxoaamuil Tok. [lepepacnpenenenue
U 3allacaHue BEIIECTB B pAacTeHUU. BuaonsmeHEHHBIE




noOeru: KOpHEBUINE, KIyOeHb, JIyKoBUIA. MX
CTpOEHHE; OMOJIOrMYECKOE U XO3IHCTBECHHOE 3HAYCHUE

2.7

Pocm pacmenusa. OOGpa3oBarenbHble TkaHu. Konyc
HapacTtaHusi  mobera, poOCT  KOHYMKAa  KOpPHS.
Bepxymieunblii ¥ BCTaBOYHBIM pocT. Poct KkOpHA u
creOus B TONMIUHY, KamOuii. OOpa3oBaHHe TOAWYHBIX
KOJIEI] y JIPEBECHBIX pacTeHui. Biusinue
¢uToropMoHOB Ha  pocT  pacteHus. PocroBbie
NBIDKEHUsST pacTeHui. Pa3Butne mobera u3 TOYKH.
BerBnenue moGeros. YmpaBiieHHE POCTOM PACTECHHS.
dopmupoBaHue KpoHsl. IIpumenenue 3HaHul O pocre
pacTeHus B CEIbCKOM XO03siicTBe. Pa3zBuTHE OOKOBBIX
no0eros

2.8

Pazmnoorcenue pacmenus. BereraTuBHOE pa3MHOXKEHUE
[BETKOBBIX pPACTeHW B mpupoje. BererarnBHoe
Pa3MHOKEHHE  KyJbTYpHBIX  pacTeHuil.  KIOHBIL
CoxpaHeHHe TPU3HAKOB MATEPUHCKOTO PACTCHHS.
XO035CTBEHHOE 3HAYCHUE BETE€TaTUBHOTO
Pa3MHOXKEHHS. CemenHoe (rerepaTuBHOE)
pa3MHOKeHME pacteHuid. [IBeTkm ©  comnBeTws.
Onbutenne.  IlepekpéctHoe — ombuieHHWE  (BETPOM,
JKUBOTHBIMH, BOJIOM) W camooIlbuieHHe. JIBoitHOe
omonoTBopeHue. HacnepoBanne mnpU3HAKOB 000UX
pactenuii. OOpazoBaHWE IUIOJAOB M CEeMSH. THIIBI
10,10B. PacnipocTpaneHnue iofoB U CEMSIH B IPUPOJIE.
CocraB M CTpOoE€HHME CEMSH. YCIOBUS IPOPACTAHUSA
cemsaH. [loaroroBka cemssH K 1moceBy. Pa3zButue
IIPOPOCTKOB

2.9

Pazeumue pacmenus. Pa3BuTue IBETKOBOTO PACTEHHS.
OcHoBHble mnepuonbl pa3Butus. Llukin pasButud
[[BETKOBOTO pacTeHus. BnusiHue ¢HakTOpoB BHELIHEH
Cpenbl Ha pa3BUTHE LIBETKOBBIX pacTeHUil. JKu3HeHHbIe
(bOpMBI LIBETKOBBIX PACTEHUIA

IIpoBepsiemble 31eMEHTHI COIEPKAHUS

CucremaTudeckue rpymnmnsl pacTeHun

7 KJIACC
Kon Koa nposepsiemoro
pa3aesia  3J1eMeHTa

1

1.1

Knaccuguxkayus  pacmenuti. Bug kak  OCHOBHas
cucreMaruueckass kareropus. Cucrema pacTUTEIBHOTO




mupa. Husmue, BbicHMe clOpOBBIE, BBICIINE CEMEHHbIE
pacreHus. OcHoBHbIE TaKCOHBI (xaTeropun)
CHUCTEMaTHKM pPacTeHMH (LapcTBO, OTHEN, KJjacc,
HOpSAZIOK, CeMeMcTBO, pon, Bun). Mcropus pa3BuTHs
CUCTEMATUKH, OIMCAHUE BHUJOB, OTKPHITHE HOBBIX
BUOB. PoJib cucreMaTiku B OMOJIOTHH

1.2

Huszwue pacmeHusl. Booopocnu. Oobmas
XapaKTepUCTHKa  Bojopocieil. OAHOKIETOYHBIE |
MHOTOKJIETOUYHbIe 3eséHble Bogopociu. CrTpoeHune wu
KU3BHECATCIIEHOCTD 3eNEHBIX BOJIOPOCIIEH.
Pasmuoxenue 3en€HbIx Bojopociei (Oecronoe U
noJjioBoe). bypreie u KpacHbIe BOJIOPOCIH, UX CTPOSCHHEH
KHU3HEIEATENILHOCTh. 3HaYCHNE BOJIOPOCIEH B MPUPOE
Y )KM3HU YeIoBeKa

1.3

Buvicuue cnoposvie pacmenus. Moxoeuonvie (Mxu).
O6mass  xapakrepuctuka  MxoB. CrpoeHue U
KHU3HEICATEIIFHOCTh 3€IEHBIX M C(arHOBBIX MXOB.
[TprcriocoONEeHHOCT, MXOB K JKM3HM Ha CHIJIBHO
YBIQKHEHHBIX TMOYBaX. Pa3MHOXeHHE MXOB, ILHKI
pa3BUTHSL Ha TpUMEPE 3€IEHOTO0 MXa KYKYIIKHH JIEH.
Pounb MXOB B 3a00a4BaHUH MOYB u
toppoodpazoBanuu.  Mcmons3oBanme  Topdha U
MPOIYKTOB  €ro  MepepadOTKM B XO3SIMCTBEHHOM
NEeSITeNIbHOCTH YEJIOBEKa

1.4

Ilnaynosuomnvie (Ilnaymst). Xeowesuonvlie (Xeowu),
Ilanopomuuxoeuonvle (Ilanopomnuxu). O6mast
XapaKTePUCTHKA. YcnoxHeHue CTPOCHUS
NaroOpPOTHUKOOOPA3HBIX PACTEHHI TI0 CPAaBHEHUIO CO
Mxamu. OCOOEHHOCTH CTPOCHUS U >KU3HEACATEIHLHOCTH
IUIAYHOB, XBOUICH M TIAMIOPOTHUKOB. PasMHOXeHHE
NaropoTHUKOOOPa3HbIX. LIMKII pa3BUTHS NAIOPOTHHUKA.
Posib ipeBHHX NAmoOpOTHUKOOOPA3HBIX B 0Opa3OBaHHUH
KaMEHHOTO yriisi. 3HaueHue MarnopOTHUKOOOpPa3HBIX B
MPUPOJIE U )KU3HH YeTOBEKa

1.5

Bvicuue cemennvie pacmenus. Ionocemennsie. O0mas
XapaKTepUCTHUKA. XBOIHbIE pacTeHUs, UX pa3HOOOpasue.
Crpoenue U KU3HEAEATEIbHOCTD XBOMHBIX.
Pa3MHOXXeHMe XBOMHBIX, IMKJI pa3BUTHS Ha IpUMeEpe
COCHBI. 3HAUEHWE XBOWHBIX PACTEHUM B MNPUPOAE H
YKU3HU YEJI0BEKA

1.6

Tloxkpvimocemenunvie (ysemroswvie) pacmenus. OOas
XapaKTEePUCTHKA. OcobGenHOCTH CTpOEHUS u
KU3BHEJEATEIbHOCTH TOKPHITOCEMEHHBIX Kak HauOolee




BBICOKOOPIaHM30BAHHOW  TpYyNIBI  PACTEHUM,  UX
TrOCIOJICTBO Ha 3emue. Knaccudukarus
MIOKPBITOCEMEHHBIX pAacTeHUM: Kiacc JIByJOJIbHbIE M
knacc  Opnomonbuble. [lpusnakum  kmaccoB.  Llukmn
Pa3BUTHUSA TIOKPBITOCEMEHHOI'O PACTEHUS

1.7

Cemeticmsa NOKDbIMOCEMEHHBLX (y6emKo6bix)
pacmeHuti. XapakTepHbIE TMPU3HAKU CEMEUCTB Kiacca
JBynonbubie  (Kpectousernole, wunu  KamycTHble,
PozonBernsie, wmmm Po3oBhie, MOTBUILKOBBEIC, WU
Bbob6oBrie, ITacnénoBrrle, CH0XHOIBETHLIE, AN
ActpoBsie) u kinacca OgnononsHeie (JInnelineie, 3makw,
Ui MSTIMKOBBIE). Muoroobpasue  pacTeHHU.
Jukopactyiue npeAacTaBUTENN ceMelcTB. KyapTypHbie
MPEJACTaBUTENIM  CEMEUCTB, WX  HCIOJh30BaHUE
YEJIOBEKOM

Pa3Burtne pacturensHOro Mupa Ha 3emiie

2.1

OBOJIOIMOHHOE pa3BUTHE PACTUTEILHOTO MHpa Ha
3emsie. CoxpaHeHHE B 3€MHOM KOpE pPACTHTEIBHBIX
OCTaTKOB, UX u3ydeHue. <«OKuBble HCKOMaeMbIe»
pactutenbHOro mapcrBa. JKW3Hb pacTeHuil B BOJE.
IlepBrie HazemHbie pacTeHUs. OCBOECHHUE pACTCHUSIMH
Cylu. DTanbl pa3BUTHsI HA3€MHBIX PACTEHUN OCHOBHBIX
CUCTeMaTU4YeCKuX rpyIi. Beimepiine pactenus

Pactenust B mpupoIHBIX

coo0I11IecTBax

3.1

Pacrenust u cpena oOutanus. JKojgoruueckue (HhakTopsl.
Pactenus u ycinoBus HEXKMBOW MPUPOJBI:  CBET,
TeMIiepaTypa, Biara, armochepHbIii Bo3ayx. Pactenus u
YCJIOBUSI JKMBOM TIPUPOJABI: MPSIMOE M KOCBEHHOE
BO3JCHCTBHE OpraHM3MOBHA pacTeHus..
[IpucnocoOneHHOCTh pacTeHUuid K cpene  OOWTaHWMS.
B3aumocBs3u pacrenuit mMexay coboil u ¢ Apyrumu
OpraHu3MaMu

3.2

Pacturensunie CcOo00111eCTBA. Bunosoii COCTaB
pacTUTENBHBIX COOOIIECTB, MpeodNafarliue B HHUX
pacreHus. PacrmpeneneHue BHIOB B PacTUTEIBHBIX
coobmecrBax. Ce30HHBIE H3MEHEHHUS B  JKH3HHU
pactutenbHoro cooOmectBa. (CMeHa pacTUTENbHBIX
coobmecTB. PacTuTenbHOCTh (pacTUTENBHBIA TOKPOB)
NpUPOIHBIX 30H 3emun. Propa

PacteHus u yenoBek

4.1

KynbTypHble pacTeHus u ux npoucxoxiaeHue. LleHTpbl
MHOrooOpa3usi M IPOUCXOXKACHUS  KYJbTYPHBIX




pacrenuii.  3emnenenue.  KynbTypHble — pacTeHus
CEJIbCKOXO3SIMCTBEHHBIX YIOJMI: OBOIIHBIE, IUIOAOBO-
STOJIHBIE, TOJeBble. PacTteHus ropona, o0coOeHHOCTH
ropoackoi  ¢uopsl.  Ilapku, Jlecomapku, CKBEpHI,
OortaHuueckue canpl. JlekopaTMBHOE IIBETOBOJCTBO.
KomHaTtHble pacTeHusi, KOMHATHOE IBETOBOJICTBO

4.2

[TocnencTBus NEATEIBHOCTH YEIOBEKA B JKOCHUCTEMAX.
Oxpana  pacrutenbHOro Mupa. BoccraHoBneHue
yucieHHoctu penkux BunoB pacteHuit: OOIIT. Kpacunas
kHMra Poccnn. Mepsl cOXpaHEHHsI paCTUTEIbHOTO MUPA

['pu6sl. JInmaiinuku. bakrepun

5.1

['pubel. Obmas xapaxrtepuctuka. lllnanounsie rpubsl,
UX  CTpPO€HHE, MUTaHUE, POCT, pPa3MHOXKEHUE.
Cwenobnble U S0BUTHIE TPUOBL. Mephl PODUIAKTHKI
3a00/IeBaHUN, CBA3aHHBIX C Tpubamu. 3HaueHUe
[UIANOYHBIX TPHUOOB B MPUPOJIHBIX COOOIIECTBAX U
KU3HU 4esoBeka. [IpombllliIeHHOE  BbIpallliBaHUE
HUIATIOYHBIX IPUOOB (IIIaMITMHBbOHBI)

5.2

[TnecneBbie TpuOBL. JlpokeBbie TpuUOBL. 3HAYCHHE
TUIECHEBBIX M JIPOACOKEBBIX TPUOOB B MPHPOJE M JKU3HU
YeJI0BeKa (TumeBast u (dhapmarieBTHUECKAS
POMBIIIICHHOCTh U APYTHE)

[Tapazutnueckue rpudbl. Pa3zHooOpasue u 3HaAYCHHE
Napa3suTHYECKUX  IpuOOB  (TOJIOBHS,  CIIOPBHIHbS,
dbutodTopa, TpyToBHK U apyrue). bopeba ¢
3a00JICBaHUSIMHU,  BBI3BIBAEMBIMH  [Mapa3UTHYCCKUMU
rpudbamMu

5.4

JIuimaifHUKM — KOMIUIEKCHBbIE OpraHu3mbl. CTpoeHHe
aumaiHukoB.  [lutanwe, pocT W pa3sMHOXKCHHUE
JUIIAMHUKOB. 3HA4Y€HUE JIMIIAWHUKOB B IPUPOJAE U
JKM3HHU YeJIOBEKA

5.5

bakrepun  —  gospepHble  opraHu3Mbl.  OOmias
XapakTepucTuka Oaktepuil. bakrepuanbHas KieTka.
PasmHoxxenue Oaktepuil. Pacnpoctpanenue Oaktepuil.
PazHooOpaszue Oakrepuil. 3HaueHue Oakrepuii B
OPUPOIHBIX cooluiecTBax. bonesHeTBOpHbIE OakTepuu
U Mepbl NpOQUIAKTHKH 3a00JIeBaHUM, BBI3BIBAEMBIX
Oakrepusmu. baktepunm Ha cnyxbe y denoBeka (B
CEJIbCKOM X035 CTBE, MPOMBIIILIEHHOCTH )

8 KIIACC




Kox
pasjgena

Ko nposepsiemoro
3JIeMEHTAa

JKuBOTHBII Opranusm

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

11

3oo0s0rusl — Hayka O JKUBOTHBIX. Paszuensl
300510ruM. CBS3b 300JI0TMM C JIPYTUMH HayKaMH
U TexHuKoW. OOImuye TMNpU3HAKU IKUBOTHBIX.
Otnuuus YKUBOTHBIX oT pacTeHUi.
MHoroo6pa3ue JKABOTHOT'O MHpa.
OOHOKIIETOYHBIE U MHOTOKJIETOYHBIE KUBOTHBIE.
®opma Tena KUBOTHOTO, CUMMETPHUS, pa3Mephl
Tena U Jpyrue

1.2

KupoTtHas kinerka. OTKpbITHE KUBOTHON KIIETKH
(A. JleBenryk). CTpoeHHE >XUBOTHOW KIIETKH:
KJIETOYHAas MeMOpaHa, OpTaHOMIbI
MEePEABMKEHUS, PO C SIPHIINIKOM, ITUTOIIA3Ma
(MUTOXOHIPUH, MUTIEBAPUTEITHHBIC i
COKpaTUTEIbHBIC BaKyoOJIH, JIN30COMBI,
KJIETOUHBIN 1eHTp). [Iporecchl, mpoucxoasmye B
kinetke. Jlenenue kneTku. TkaHU KUBOTHBIX, UX
pazHooOpazue. Opranbl W CHCTEMBI OpPTaHOB
JKUBOTHBIX. OpraHu3M — €IMHOE LET0e

CTpOCHI/Ie U XKU3BHCACATCIbHOCTE OpraHrn3mMa >XMBOTHOI'O

2.1

Onopa u osudicenue dcueomuvix. OCOOCHHOCTH
THJIPOCTATUYECKOTO, HAPY)KHOTO M BHYTPEHHETO
CKelieTa 'y OJKMBOTHBIX. [lepenBukeHue vy
OJIHOKJICTOYHBIX (aMEOOBUIHOE, >KTYTHKOBOE).
MpllieyHble JIBUKCHUST Y MHOTOKJICTOYHBIX:
NoJNET HACEKOMBIX, NTHI[, IUIaBaHUE PBIO;
JBW)KCHUE TI0 CYIIE MMO3BOHOYHBIX JKUBOTHBIX
(mom3anue, Oer, xonpba u Apyrue). PeraakHbie
KOHEYHOCTH

2.2

Ilumanue u nuweeapenue y  IHCUBOMHBIX.
3nauenue nutanus. Iluranue u numeBapeHue y
IIPOCTEUILHX. Bnyrtpunonocraoe U
BHYTPHUKIIETOUHOE IUIIECBAPEHUE, 3aMKHYTas U
CKBO3HAas  IMILEBapUTEIbHAas  CUCTEMA Yy
0ecro3BOHOUHBIX. [lWIeBapUTENbHBIN TpPakT y
[IO3BOHOYHBIX,  IIHMILEBAPUTEIBHBIE  KEJE3BL.
®epmeHTbl. OCOOCHHOCTH  MUILEBAPUTEIBHON
CUCTEMBI y IIpeACTaBUTENEH OTpAI0B
MJIEKOIIUTAIOIINX




2.3

Hvixanue  ocugomHuix. 3HAYCHUE  BIXAHUS.
l'a3000MeH depe3 BCIO IMOBEPXHOCTb KIIETKH.
XKabepuoe npixanue. HapyxHele U BHYTpEHHUE
xabpel. KoxkHOe, TpaxeitHoe, TEroyHoe JpIXaHue
y oobwurtareneid cymu. OCOOEHHOCTH KOXHOTO
JAbIXaHUS. Pomn BO3QYIIHBIX MCIIKOB Yy IITHIL]

2.4

Tpancnopm eewecmé 'y oicugomuvix. Ponb
TpPaHCIIOPTA BEIIECTB B OPraHU3ME >KUBOTHBIX.
3aMKHyTass M  HE3aMKHyTass  KpPOBEHOCHBIE
cucteMbl y  Oecno3BoHouHbiX.  Cepaile,
KpOBEHOCHBIE cocynibl. CHUHHOM W OpIONTHOM
COCyJbl, KaNWJULSIPbI, «JIOXHBIE cepaua» y
noxzaeBoro 4epBs. (OCOOEHHOCTH  CTPOEHHS
HE3aMKHYTOM  KpPOBEHOCHOM  CHCTEMBI Yy
MOJUTFOCKOB u HAaCEKOMBIX. Kpyru
KpOBOOOpamieHus: W OCOOCHHOCTH CTPOCHHS
cepJiel] y TMO3BOHOYHBIX, YCIIO)KHEHUE CHCTEMBI
KpoBOOOparnieHus

2.5

Buvloenenue y orcusommueix. 3HaueHUE BbIACTICHUS
KOHEYHBIX  MPOJYKTOB  OOMEHa  BEIIECTB.
CokpaTuTenbHble BAaKyOJIH Y  MPOCTEUIIHX.
3Bé3quarhie KIETKM M KaHAIbLbl Yy IUIOCKHX
YepBeil, BbIICTUTENbHbIE TPYOOUKH U BOPOHKH Y
KOJIbYaThIX 4YepBed. ManblnurueBbl cocyabl Y
HaceKOoMbIX. [louku (TynOBHUIIHBIE U Ta30BbIE),
MOUYETOYHUKH, MOUYEBOM IMy3bIPh Y TTO3BOHOYHBIX
KUBOTHBIX. OCOOEHHOCTU BBIJICNICHUS y MTHII,
CBS3aHHBIE C MOJIETOM

2.6

llokpoevr mena y oicusomuvix. 1IOKpOBBI 'y
0eCrO3BOHOYHBIX. YCIIOKHEHHE CTPOSHUS KOXKHU
y T03BOHOYHBIX. KOXa Kak OpraH BbIICIICHUS.
Ponb xoxu B Temnoornaye. IIponsBoauble KOxu.
CpencrBa nacCMBHOW M aKTHBHOM 3alllUThl Y
JKUBOTHBIX

2.7

Koopounayus u pezynsyust
AHCUBHEOESIMETILHOCIULY HCUBOTHDIX.
PaznpakxuMocTh y OJHOKJIETOYHBIX >KUBOTHBIX.
Takcucsl (doroTakcuc, TpodoTakcuc,

XeMoTakcuc u Japyrue). HepBHas perymsius.
HepBHasa cucrema, e€ 3Hauenue. HepBHas
cuctemMa y  0OECIIO3BOHOYHBIX: ceTyaTas
(muddy3Has), crBoNOBas, y3noBas. HepsHas
CUCTEeMa y MO3BOHOYHBIX (TpyOdaras): roJIOBHOU




U COMHHOM  MO3I, HEPBBL  YCIOXHEHUE
TOJIOBHOTO MO3Tra OT PbIO J0 MIIEKOIHMTAOLIHX.
[TosiBneHwe 6ONBIINX MOMYIIAPHIA, KOPBI, 00PO31T
u u3BwIMH. ['ymopansHas perymsanusa. Pounb
FOPMOHOB B JKM3HU JKUMBOTHbIX. [lonoBbie
ropmonbl.  [lomoBoit  mumopdusm.  Oprassl
yyBCTB, UX 3HaueHue. Penenrtopsl. IIpocteie u
CIIO)KHBIE ((paceTouHBIE) TIJa3a y HACEKOMBIX.
Opran 3peHus U cilyXa y IO3BOHOYHBIX, HX
ycinoxkHeHue. OpraHbl  OOOHSHUS, BKyca H
ocsi3aHUsly OeCHO3BOHOYHBIX M TO3BOHOYHBIX
JKUBOTHBIX. OpraH O0KOBOM JJMHUU Y PBIO

2.8

Ilogeoenue  ocueommuvix.  BpoxnéHHoe
npuoOperéHHoe  ToBeAeHWE  (MHCTUHKT W
HayueHue). Hayuenue: ycioBHbIe pediekchl,
UMIIPUHTUHT (3aneyarienue), MHCAUT
(mocTmxeHue). [ToBenenwue: MAIIEBOE,
000pPOHUTENbHOE, TEPPUTOPHATIBHOE, OpayHoe,
uccnenoBareabckoe. CTUMYITBI TOBEICHUS

2.9

Pasmmnoowcenue  u  pazeumue  HCUBOMHBIX.
becrionnoe  pa3MHOXKeHHE: JIe€HHE  KIIETKU
OJITHOKJIETOYHOT'O opraHusma Ha 1BeE,
MOYKOBaHUE, (bparmMeHTanus. [Tonosoe
pa3MHOXKEHUE. [IpeumymiecTBo MIOJIOBOTO
pasMHoOkeHus. [lomoBbie xene3bl. SIMYHUKU U
cemeHHUKU.  [lonoBble  KIeTKU  (rameThl).
O11010TBOpPEHUE. 3urora. [Taptenorenes.
3apogpiieBoe pazputue. CTpoeHue Sl NTULIBL.
BuyTpuyTpobHOE pazBUTHE MIIEKOMUTAIONINX.
3aponeimieBbie  ob6onmouku. [lmanenTta (merckoe
mecto). Ilymounsiii  kaHaTuk  (IyNOBUHA).
[TocTamOproHaIBHOE pa3BUTHE: psiMoe,
HETpsMoe. Meramopdo3 (pa3BuTHe c
MpEeBpaIICHUEM): MTOTHBIN U HEMOTHBIN

CucremaTnieckue T'pyHIIbI JKUBOTHBIX

3.1

OcHnognvie Kamezopuu cucmemamuxuy
HCUBOMHDIX. Bun Kak OCHOBHasl
CUCTEMAaTHUECKas KaTeropus KUBOTHBIX.
Knaccudukarus JKUBOTHBIX. Cucrema

KUBOTHOTO Mupa. CucreMaTuyeckue KaTeropuu
JKUBOTHBIX  (LIapCTBO, THM, Kiacc, OTPs,
CEMENCTBO, POJl, BHUJI), HX COMNOJYMHEHUE.
bunapnas HOMEHKJIaTypa. OTtpaxxenue




COBPCMCHHBIX 3HAaHUU O MPOUCXOXKACHUU U
POACTBC KHUBOTHBIX B KJIaCCI/I(bI/IKaI_[I/II/I
KHUBOTHBIX

3.2

Oonoxnemounvie HCUBOMHBIE — NpOCMeEUe.
CrpoeHHe M KU3HENEATEIBHOCTh MPOCTEUIINX.
Mecrooburanue u ob6pa3 xu3uu. OOpazoBaHue
IUCTHI TIPU HEOJIArONPHUATHBIX YCIOBUSAX CPEIBI.
MHoroo6pa3ue IPOCTEHIINX. 3HaueHue
NPOCTEHIINX B TPHUPOJEC M JKU3HU 4YeJOBEeKa
(oOpa3oBaHHEe OCAOYHBIX TMOPOJ, BO3OYAUTENU
3a0oneBaHuid, cumbOuoTuueckue Buabl). [lyTH
3apakeHUs] 4YeJOBEKau Mepbl TPOQHIAKTHKH,
BBI3BIBAEMBIC  OJHOKJICTOUYHBIMH  KUBOTHBIMHU
(MaSIpUITHBIN TITIA3MOTUH)

3.3

Mnocoxknemounvie IHCUBOMHDIE.
Kuweunononocmuvie. OO0masi xapakTepUCTHKA.
Mectoobutanue. OcoOEHHOCTH CTPOCHHSI U
KU3HEACSITEIIBHOCTA. DKTOJIEpMa M JHTOJEpMa.
BHyTpumnosoctHoe u KJIETOYHOE MEepeBapUBaHUE
nun.  Perenepamus.  Peduekc.  becmomnoe

pa3MHOXKEHHE (moukoBaHwme). [Tonosoe
pa3MHOXKECHHE. I'epmadpoauTusm.
PaznenpHOMONBIC KHIICYHOITOJIOCTHBIE.

MHoroo0pasue KHUIIEYHOIOJIOCTHBIX. 3HAuCHHE
KUIICYHOIIOJIOCTHBIX B TMPHPOJE H  KU3HU
yenoBeka. KopajuloBble MONWIBI U HX POJIb B
pudoobpazoBaHUN

3.4

Inockue, kpyenvie, xonvuamvie uepsu. OOmas
xapaktepucTuka. OCOOCHHOCTH CTPOSHUS |
KU3HEACATEIIBHOCTH  IUIOCKHX, KPYIUIBIX U
KOJbYAThIX 4epBed. MHorooOpasue 4YepBei.
[lapazutuueckre IUIOCKME W KpYIJIbIE YEpPBHU.
[ukapl  pa3BUTHS TEUEHOYHOTO COCAJIBIIMKA,
ObIYbETr0  IICTHS, YEJIOBEYECKOW  acCKapHIbL.
YepBu, HUX TPUCIOCOONICHUS K TMapa3uTH3MY,
Bpe, HAHOCHUMBIHN YEJOBEKY,
CEIIbCKOXO03SMCTBEHHBIM pacTeHusM H
JKUBOTHBIM.  Mepsl 10 IpeaynpexaeHHUI0
3apaK€HUsI TMApPA3UTHUUECKUMU uepBsIMHU. Poib
yepBeil kak mouBooOpazoBaTeneit

3.5

Unenucmonozue.  OOLas  XapaKTEPUCTHKA.
Cpenpl  xu3HU. DBHemHee U BHYTpEHHEE
CTpOGHHE  YJICHHCTOHOTUX.  MHoroobpasue




HIICHUCTOHOT' UX. HpeI[CTaBI/ITCJII/I KJI1aCCOB

3.6

Paxoobpasuvie. OCOOEHHOCTH  CTPOCHHS U
KHU3HEICATEIILHOCTH. 3HAYCHHE PaKOOOPa3HBIX B
NpUpOJZIE M JKU3HU dYenoBeKa. [laykoobpasmvie.
OCc00EHHOCTU CTPOEHUS U KUZHEICATEILHOCTH B
CBSI3M C XU3HBIO Ha cymie. Knemu — Bpemurenu
KyJIbTYPHBIX PaCTeHUI W Mepbl OOpHObI C HUMH.
[Mapasutnyeckne Kiemu — BO3OyAMTENH U
NEPEeHOCUMKH  OmacHbIX  Oone3Hed.  Mepsl
3alMTel  OT  Kienied. Posnp  kiemed B
o4yB00Opa3zoBaHUU

3.7

Hacexomvie.  OcoOeHHOCTH  CTpOEHHS U
KU3HEACATEIBHOCTH. Pa3MHOKEHHE HACEKOMBIX
u  Tunbl  pasBUTHA.  OTpsabl  HACEKOMBIX:
[IpssMoKpBLIBIE, PaBHOKpBLIBIE,
ITomy»kecTKOKpBUIbIE, Yenryekpslisle,
JKecTkokpslisie, [IepenoH4aToKphLIbIE,
JBykppuible u  apyrue  Hacekomble — —
NEpEeHOCYMKH  BO30yauTenell W mapasuThl
YeJI0BEKa M JIOMAIlHUX JKMBOTHBIX. Hacexomsble-
BpEIMUTEIM  caja, oropojxa, Ioyisd, Jeca.
Hacexowmsle, CHIJKAIOIIIHE YHCIIEHHOCTh
Bpenurenei pacrenuil. [loBeneHne HacEKOMBIX,
WHCTUHKTBI. Mepsl 110 COKpALICHHUIO
YHCIICHHOCTH HaCEKOMBIX-BPEIUTENICH. 3HAYCHUE
HACEKOMBIX B IIPUPOJE U KU3HU YEIIOBEKA

3.8

Monnocku. OO6mas XapaKTepUCTHUKA.
MectooOutanue MomttockoB. CTpoeHue u
MPOLECCHl  KU3HEACATEIHbHOCTH, XapaKTepHBIC
Ui OPIOXOHOTHUX, ABYCTBOPUYATHIX, TOJIOBOHOTUX
MOJLITIOCKOB. YepTsl MIPUCTIOCOOTIEHHOCTH
MOJUTIOCKOB K cpene oOutanus. PazMHOxeHue
MOJLITIOCKOB. Muoroo6pa3ue MOJLITIOCKOB.
3HaueHHE MOJUIIOCKOB B TMPHUPOJIE U KU3HU
YyeJloBeKa

3.9

Xopoosuie. O6mas XapaKTEepPUCTHKA.
3apopllIeBoe pa3BUTHE XOpIOBBIX.
Cucrematnueckue rpynnsl xopAoBbiX. [loarum
Becuepennbie (nmannernuk). [loarun YepemHbie
unu [1o3BoHOUHBIE

3.10

Pui6wr. O0mas xapakrepuctika. MectooOuTaHue
U BHemHee cTpoeHue pb0. OcoOeHHOCTH
BHYTPEHHETO CTPOCHHS u HPOLIECCOB




xu3HeaesTensHocTu. IlpucnocobneHHocTs prIO
K yCIoBusIM oOuTanus. OTINYMS XPSIIEBBIX PbIO
OT KOCTHBIX pbIO. Pa3smHOXeHuWe, pa3BuTHE U
MUrpanus psid B npupoae. Maoroo0pasue poio,
OCHOBHBIE  CHCTEMATHYECKHE TPYMIBl  PBIO.
3HaueHue ppl0 B MPUPOJE U KU3HU YEIOBEKA.
X03s1ICTBEHHOE 3HAYEHUE PBIO

3.11

3emHosooHvle. Ob6mas XapaKTepUCTHKA.
Mectoobutanue 3eMHOBOJHBIX. (OCOOEHHOCTH
BHEIITHEr0 M BHYTPEHHETO CTPOCHHUS, MPOIIECCOB
KU3HEIEATEIIFHOCTH, CBS3aHHBIX C BBIXOJIOM
36MHOBOJHBIX Ha cymry. [IpucrocoOIeHHOCTb
36MHOBOJHBIX K JKM3HH B BOJE W Ha CyIIe.
PasmHOXXEHWME W  pa3BUTHE  3€MHOBOJHBIX.
MHorooOpa3ue 3eMHOBOJHBIX M WX OXpaHa.
3HayeHrWEe 3e€MHOBOJHBIX B TPHPOJE W >KU3HU
YeroBeKa

3.12

Ipecmbikarowuecs. OOmas XapaKTepUCTHKA.
Mecrooburanue IPECMBIKAIOLIUXCS.
OCOOEHHOCTH ~ BHEIIHEr0 M BHYTPEHHEro
CTPOCHUS MIPECMBIKAFOIUXCA. ITponeccer
AKHU3HEIEATEIbHOCTH. IIpucnocobiaeHHOCTH
IPECMBIKAIOIUXCA K  JKU3HM Ha  CyIIe.
Pa3MHOXeHHE U pa3BUTHE NPECMBIKAIOIIMXCS.
Perenepanus. MHoroo6pasue npecMblKaromuxcs
U UX OXpaHa. 3HAu€HHE IPECMBIKAIOIUXCA B
IPUPOJIE U )KU3HU YEJIOBEKA

3.13

Imuywr. Obmas xapakrepuctuka. OcCOOCHHOCTH
BHEIIHEr0  cTpoeHuss nTuil. OcoOeHHOCTH
BHYTPEHHETO CTpOCHUSA H MPOIECCOB
JKU3HEACITCIIBHOCTH nTHI. [IpucnocoOieHus
nrul, K non€ry. lloBenenue. PasmHOXeHue u
paszButue nTHIl. 3a00Ta 0 moToMcTBe. Ce30HHBIE
ABJICHUS B KM3HU NOTUL. Murpammm nOTHL, UX
u3zydeHue. MHoroo0Opasue NTHIl. IKOIOTHIeCcKHe
rpynnel  nTHl.  [IpucrnocoOneHHOCTh NTHIl K
pa3IMYHBIM YCIOBUSIM Cpe/bl. 3HAaYEHUE MTHUIl B
MPUPOJE U )KU3HU YEIIOBEKa

3.14

Mnexonumarowue.  OOmEas  XapaKTepUCTHKA.
Cpenpl xu3HU MIekonutapmux. OcobeHHOCTH
BHEILIHETO CTPOEHUs, CKelleTa U MYCKYJaTyphl,
BHYTPEHHETO CTPOEHHSL. IIpoueccel
KUZHEACITENIBHOCTU. Y CIOXKHEHUE  HEPBHOU




CUCTEMBI. [loBenenune MJIEKOIUTAIOLIUX.
Pasmuoxxenue u pazpurue. 3a00Ta 0 MOTOMCTBE.
[TepBo3Bepu. OaHONpOXOAHBIEC (SMIIEKIAAYIIUE)
u Cymuareie (Hu3mwue 3Bepu). [lmaneHrtapHbie
MJIEKOTTUTAIOIIIHE. Mmuoroo6pasue
MJIEKOTIUTAIOLIUX. Hacexomosiinbie u
Pykokpslible. I'pe13yHBI, 3aiitieoOpasHebIe.
Xumnbie. Jlacronorne u  KurtooOpaszHsble.
[TapHOKONIBITHBIE U HemnapHokonsITHBIE.
[Ipumatsl.  CemeiictBa  oTpsia  XWUILHBIE:
co0auby, KOIIaubH, KYHbU, MEIBEKbH. 3HAUCHHE
MJIEKOTIUTAIOIUX B MPUPOJIE U KU3HU UYEIOBEKA.
Muekonuraronue — NepeHOCUYuKU BO30yauTeneit
omacHeIX 3abosneBaHuii. Mepbl  OOpbOBI €
rpbei3yHaMu. MHoroo6pasue MIIEKONUTAIOMNX
POZIHOTO Kpast

Pa3BuTHe )KMBOTHOrO MUpa Ha 3emMiie

4.1

DBOJIIOIIMOHHOE PA3BUTHE JKUBOTHOTO MHUpa Ha
3emie. YCIOXHEHHE >KUBOTHBIX B TIPOIECCE
sBomonMu.  JlokazaTenbcTBa  IBOJIIOIIMOHHOTO
pa3BuTHs KUBOTHOro wmwupa. IlaneonTosmorus.
Hckonaemble OCTaTKU >KUBOTHBIX, UX U3y4YCHHE.
Metoasl U3y4eHHS HCKOMAeMbIX  OCTAaTKOB.
PectaBpauust apeBHUX IKUBOTHBIX. <OKuBBIE
HCKOTIaeMble» KUBOTHOI'O MUpPa

4.2

Ku3Hp KUBOTHBEIX B BOJC. OI[HOKJ'ICTO‘IHBIG
JKHBOTHBIC. HpOI/ICXO)KI[eHI/Ie MHOI'OKJICTOYHBIX
KHUBOTHBIX. OCHOBHEBIE OTaIllbl 9BOJIFOIINHN
0ecno3BoHOYHBIX. OCHOBHBIE ATaIlbI 3BOJIFOIIUH
IIO3BOHOYHBIX KHUBOTHBIX. BLIMepI_HI/IC
KHUBOTHBIC

’KuBortHbIe B IIPpUPOAHBIX COO6H_ICCTB8.X

5.1

JXKuoTHble U cpena obutanusi. BiusHue cBera,
TEMIEpPaTypbl W BIAKXHOCTU HA JKUBOTHBIX.
[TprcnocoO0NeHHOCTh KUBOTHBIX K YCIOBUAM
cpenbl 0OUTaHus

5.2

[Tormynanuy >KUBOTHBIX, HX XapaKTEPUCTHKH.
OnvHOYHBIH M TpPYNHmoBOM o00pa3  KU3HMU.
B3auMocCBsI3M KMBOTHBIX MeEXIy COOOH M C
IpyrumMu  opranusmamu. IlumeBsie cBs3u B
npupofHoM coobmiectBe. I[lumeBsie  ypoBHH,
9KOJIOTMUECKAsl MUpaMKIa. DKOCUCTEMA




5.3

JKuBOTHBIH MHUP HPUPOAHBIX 30H 3EMJIM.
OcHOBHBIE  3aKOHOMEPHOCTU  pacHpeesICHUs
JKMBOTHBIX Ha 1uiaHeTe. PayHa

JKuBOTHBIE U YETOBEK

6.1

Bo3zgeiictBue demoBeka Ha  JKMBOTHBIX B
NpUPOJIE: MPAMOE M KOCBeHHOE. [IpombiciioBbIE
KUBOTHBIE (phIOOJIOBCTBO, 0XO0Ta). Benenue
MpPOMBICTIa KUBOTHBIX Ha OCHOBE HAy4YHOIO
MOAXO0/Aa. 3arps3HEHUE OKpPYXKaIolel Cpelbl.
OnoMalrHuBaHue JKUBOTHEIX. Cenexius,
MOPOJIbI, UCKYCCTBEHHBIM OTOOp, TUKHUE TPEIKH
JOMAIIHUX JKUBOTHBIX. 3HAYEHWE JOMAIIHHX
JKUBOTHBIX B JKU3HH 4YejoBeka. JKHBOTHEBIE
CEIbCKOXO35IMCTBEHHBIX YTOJIAH. MeTtonbl
OOpBOBI C JKUBOTHBIMU-BPEAUTEIISIMHU

6.2

['opong xak ocobasi MCKyCCTBEHHasl cpeja,
co3maHHas YejaoBeKOM. CHHAHTPOITHBIE BHUIBI
JKABOTHBIX. YcnoBus 170'¢ oOuTaHMUs.
becrio3dBoHOUHBIE U TO3BOHOYHBIE >KUBOTHBIE
ropona. ApnanTanus OJKUBOTHBIX K HOBBIM
yCIOBUSIM. PekpealimoHHbIil mpecc Ha AKUBOTHBIX
JTUKUX BUJOB B YCIIOBUSAX Topoja. besHanazopHeie
JIOMaITHUE KUBOTHBIE. [TuTOMHHKH.
BoccranoBneHne YMCIEHHOCTH PEIKUX BHUIOB
*kuBoTHBIX: OOIIT. Kpachnas kuura Poccum.
Mepbl coxpaHeHus ’KUBOTHOTO MHUpa

9 KUIIACC

Kox Koa nposepsiemoro

pasaejia 3JIEMEHTa

IIpoBepsiemMble 3JIeMeHTHI COEPKAHUSA

YenoBek — OMOCOLMAIILHBINA BAJ]

1.1

Hayku o denoBeke (aHatomusi, (DU3HOIOTHS,
MICUXOJIOTHS,, AHTPOIOJIOTHsS, THUTHMEHAa, CAHUTapHUs,
9KOJIOTUS ueJoBeKa). MeToabl M3yueHUs OpraHu3Ma
YeJlIoBEeKa. J3HA4YeHHE 3HAHMM O YeloBeKe Ul
CaMOTIO3HAHUS U COXPaHEHUS 310poBbsi. OcobeHHOCTH
YeNoBeKa Kak OMOCOIMAILHOTO CYIIEeCTBA

1.2

Mecto 4enoBeka B CHCTEME OpraHnu4eCcKoro Mmupa.
YenoBek KaK 4YacTh IpHUpOOHI. Cucremarndeckoe
MMOJIOKCHHUE  COBPEMCHHOI'O  YCJIOBCKA. CXOI[CTBO




YyeJioBeKa ¢ MileKonuTaroummu. OTinyie 4eaoBeKa oT
IIPUMATOB. JlokazarenbcTBa JKUBOTHOTO
IIPOMCXOXKACHUS  4YelloBeKa. UYelloBeK pa3yMHBIN.
AHTpomorenes, ero oJrtamnbl. buonoruueckue u
coUualbHbIe  (AKTOPBl  CTAHOBICHHS  4YeJIOBEKa.
YenoBeueckue pacol

CrpykTypa opranusma 4yejioBeka

2.1

CrpoeHne W XUMHYECKHHA cocTaB KieTku. OOMeH
BEIIECTB W TMPEBpAIEHUE DJHEPrUd B  KIETKE.
MHoroob6pa3ue KJIeTok, ux jaeneHue. HyknenmHoBbIe
KHACIOTHI. ['eHbl. XpomMocombl. XpOMOCOMHBIN Ha0Op.
Murto3, Mmeno3. CoMaTHUECKHE U IOJIOBBIE KIIETKH.
CTBOJIOBLIE KIETKH

2.2

Tunbl TKaHEH OpraHu3Ma 4YeJIOBEKa: SIUTEIHAIbHBIE,
COCMHUTEIIbHBIE, MBIIICUHble, HepBHas. (CBOICTBA
TKaHed, ux (yHkuuu. OpraHbl U CUCTEMBI OPraHOB.
OpraHusM Kak eIMHoe 1eyoe. B3auMocBs3b OpraHoB U
CHCTEM KaK OCHOBa I'OMeOoCTa3a

HeitporymopanbHas perynsuus

3.1

HepBHast cucrema uenoBeka, €€ opraHuzalnus u
3HaueHue. HelpoHsl, HEpBBI, HEPBHBIC Y3IIbl. Pediiekc.
Pednexropnas myra. Penentopbl. JIByxHEHpOHHBIEH
TpEXHEHpOHHBIE pedaekTopHbie 1yru. CIIMHHONW MO3T,
ero ctpoenue u GyHKuu. Peduiekcbl CHUHHOrO MO3ra.
['onoBHO# MO3T, ero crpoeHue U GpyHkuu. bombime
MOJTyIIapusl. Pednexcer TOJIOBHOT'O Mo3ra.
besycnoBHbie (BpOXKIEHHBIEC) u YCIIOBHBIE
(mpuobperénnbie) peduiexcel. ComaTHyeckas HepBHas
cuctema. BereratuBHas (aBTOHOMHAasi) HEpBHas
cuctema. HepBHas cucrema Kak eAMHOE IIEJIOE.
Hapymienus B pabote HEpBHON CUCTEMBI

3.2

['ymopanbHast perynauus (GyHKUMA. OHAOKPUHHAS
cucrema. JKenespl BHyTpeHHell cekperuu. JKenesbl
CMEIIaHHOM cekpeuuu. ['OpMOHBI, HX poab B
perynsuuu  (Gu3noJorHueckux (GYHKUUN OpraHusMa,
pocta ¥  pasButua. Hapymenue B pabote
9HJIOKPUHHBIX kené3. OcoOeHHOCTH peIeKTOpHON U
TYMOpAJbHOM perynsiuuu GyHKIMNA opraHuzma

Onopa 1 IBHOKCHHC

4.1

3HadeHue OIMOPHO-ABUTATCIIBHOI'O aIlrapara. Ckenet
YCJIOBCKA, CTPOCHUC €TI0 OTACIIOB U (I)yHKI_[I/II/I KOCTI/I,
HX XUMHUYECKHUU COCTaB, CTPOCHHUC. Tunbel KoCTEH.




Poct kocreit B anuHy u TtonuuHy. CoequHeHHe
kocteil. Ckener ronobl. Ckener TynoBuina. CkeneT
KOHEYHOCTEM M X MosicoB. OCOOEHHOCTH CKejeTa
YeJI0BEKa, CBA3aHHbIE C MPAMOXO0XKIEHUEM U TPYIOBOU
JESITENIbHOCTBIO

4.2

Mpeimeynast  cucrema.  CtpoeHue ¥ QYHKIHH
CKEJIETHBIX MBI PaboTa MBIIII: CcTaTHYecKas H
TUHAMHUYECKAst, MBIIIIBI CrUOAaTeNr W pa3rudaTesu.
YTomiienue MBIIIIII, I'mmmommaaMusL. Pois
JIBUTATEJILHON aKTUBHOCTU B COXPAHEHUHU 3/I0POBBS

4.3

Hapymenus ONOPHO-JBUTATEIILHOMN CHCTEMBI.
BospactHele HM3MEHEHHMS B CTPOCHHMU  KOCTEH.
Hapymienne ocanku. [IpenynpexneHne MCKpUBIEHUS
MTO3BOHOYHHUKA u pa3BUTHSA IIJIOCKOCTOIHUS.
[Ipodmmaktuka TpaBmatusma. IlepBas momorrs mpu
TpaBMax ONOPHO-/IBUTATEJILHOIO allapara

BnyTtpeHnHss cpena opranuzma

5.1

Buytpennsiss cpena u e€ Qynkuun. DopMmeHHBIE
JJIEMEHTBl  KPOBU: JPUTPOLMTHI, JIEHKOLUWUTHl U
TpoMOOIIUTEL. ManokpoBue, ero npuiynHbl. KpacHbIi
KOCTHBIN MO3T, €ro pojib B opranusMe. [1na3zma kpoBw.
[TocTossHCTBO ~ BHYTpeHHEH  cpembl  (ToMeocTas).
CeéprteiBanue kpoBH. ['pynmbl kpoBu. Pesyc-akrop.
IlepenuBanue kpoBu. JJoHOPCTBO

5.2

NMmyHuter u ero Buipl. DakTopbl, BIMAIOIINE Ha
UMMYHHUTET (MPUOOpPETEHHBIE HMMMYHOJS(HHUIIUTHI):
pajvanuoHHOe OOIydYeHHe, XUMHUYECKOe OTpaBlieHHE,
rojiolaHue, BOCHAJleHUEe, BUPYCHBbIE 3a00JeBaHMUs,
BUY-undexiusi. BunoukoBas JKelesa,
aumbaTHdeckue  y3nbl. BakuuHel M seueOHbIE
ceiBOpoTkH. 3HaueHue pabor JI. ITlacrepa u U.H.
MeuHuKOBa 10 U3YyYEHUIO UMMYHHUTETA

KpoBooOparenue

6.1

Opranbl  kpoBooOpamenusi. Ctpoenne u pabora
cepaua. AroMarusM cepaua. CepaedHblil UK, €ro
JUIMTENIBHOCTb.  bonblIon U Majsli  Kpyru
KpoBooOparieHus. /[IBikeHue KpoBH IO COCYyHaM.
[Tynsc. Jlumdaruueckas cucrema, JIUMEPOOTTOK.
Perymnsanus aesaTenbHOCTH cepALa U COCyA0B

6.2

['urnena CEepAECUYHO-COCY AUCTON CHUCTEMBI.
[Ipodunaktuka cepaeuyHO-COCYTUCTHIX 3a00JEBaHUM.
[IepBas momorpb Npyu KPOBOTEUEHUSX




[pixanue

7.1

Jpixanue u ero 3Hauenue. Opransl apixanus. JIérkue.
B3anmMocBs3b cTpoeHus M PyHKIMI OpraHoOB JbIXaHHUS.
l'a3000meH B nérkux u TkaHsx. JKu3HeHHas EMKOCTb
n€rkux. MexaHusmbl  abixaHusA.  JlpIXarenbHbIE
JIBUKEHHM. Perymsanus apixanus

7.2

Nupekumonnsie  Oo0JIe3HH, Mepeparmuecs dYepes
BO3AYX, MPEOYNpEeKIACHUE  BO3IYIIHO-KAIMEIbHBIX
uHpexkuud. Bpen TabakokypeHus, ynoTpeOieHus
HAapKOTHYECKMX W TICHXOTPONHBIX  BEHIECTB.
Peanumarnusa. Oxpana Bo3ayuiHoi cpensl. OxazaHue
NIEPBOI TOMOIIN NTPU TIOPAKEHUH OPTAHOB JIBIXAHHS

[Iutanue u nuieBapeHne

8.1

[IntarenpHble BelIeCTBA M NUIIEBBIE IMPOAYKTHI.
[Intanne m ero 3Hauenuwe. IlumeBapenue. OpraHbl
NUIIeBapeHus, UX cTpoeHue U QyHKuuu. OepMeHTHl,
UX pOJIb B MNHILEBapeHHH. [IumeBapeHre B poTOBOM
nosioctd. 3yObl W yxon 3a HuMH. [lumeBapenue B
KEIyAKe, B TOHKOM H B TOJCTOM KHIICYHHUKE.
BcacpiBanue mnMTaTenpHBIX BEIIECTB. BcackiBaHue
Boabl. [IumeBapuTenbHbBIE JKENE3bl: IE€YECHb U
IIOJDKEITYJ0YHAS JKEJIe3a, UX POJIb B MAIICBAPCHUN

8.2

Mukpobrom YyeJIoBeKa - COBOKYITHOCTh
MHUKPOOPTaHHU3MOB, HACEIISAIONIUX OPraHu3M YeJIOBeKa.
Perynsmus numeBapeHusi. MeTo1bl U3y4eHHUs] OpTaHOB
numieBapenus. Padorsr W I1. [TaBnoBa

8.3

I'mruena nmTaHus. HpenynpemﬂeHI/Ie T'IMCTHBIX H
KEITYyJOYHO-KUIICYHBIX 3360J’I€BaHHﬁ, IIHIICBBIX
OTpaBHeHHﬁ. Bnusuaue KypeHHd W aJIKOr'oJisl Ha
IMUIICBApPCHUC

OOMeH BellecTB U MpEeBpalleHue dHePTUn

9.1

OOMeH BemecTB M IPEBpaliCHUE JHEPrHH B
OpraHusMe YeJIoBeKa. [Tnactuyeckuii u
sHepreTrdeckuii ooMeH. OOMEH BOJIBI 1 MUHEPAIBHBIX
coieil. OOMeH O€nKoB, YIJIEBOAOB U JKUPOB B
opranm3me. Perymsiums  oOMeHa  BeHIECTB |
NpeBpaIIeHNs SHEPTUH

9.2

Butamunsl u ux PpOJib Ui OpraHu3Ma. HOCTYHJ'ICHI/IC
BUTaMHWHOB C MUIIEH. CuHTe3 BUTaMHUHOB B
OpraHu3Me. ABHTAaMHHO36I ¥  THUIIOBUTAMHHO3HEI.
COXpaHCHI/IG BUTaMHWHOB B ITHUIIIC

9.3

HOpMBI " PCKUM NHUTAHUA. PanmoHanpHOE IUTaHUE —




daxTop ykperseHus 310poBbs. Hapymenue oOMeHa
BEILECTB

10

Koxa

10.1

Crpoerne u Qynkuun koxun. Koka wu e
npousBoaHele. Koxa u tepmoperymsanus. BiausHue Ha
KOXY (DaKTOPOB OKPYKAIOIICH CpeIbl

10.2

3akanuBaHue W ero poiyib. CrocoObl 3aKalWBaHUS
opraHnusma. T'urnena KOXH, TUTUCHUYCCKUEC
TpeOOBaHUS K OJCK/E U 00yBH. 3a00JE€BAHUS KOXKU U
ux npenynpexnaenus. Ilpodunaktuka u mnepsas
TIOMOIIh TIPH TETUIOBOM ¥ COJTHEYHOM yAapax, 0Xorax
1 0OMOPOKEHHSIX

11

Brigenenue

111

3HaueHue BbiaeneHus. Opransl BeiaeneHusd. Oprasbl
MOYEBBIJICITUTEIIFHOW  CHCTEMBI, WX CTPOCHHUE U
¢yHKIMH. MUKPOCKONIMYECKOE CTPOSHHE  IMOYKH.
Hedpon. OO6pazoBanue MOYH. Perymsimust
MoueoOpa30oBaHUSI U MOYEHUCIYCKaHUs. 3aboseBaHMs
OPraHOB ~ MOYEBBIACIMTEIBHOM  CHCTEMBI,  MX
peaynpexieHue

12

PazmHoxeHue u pazButue

12.1

Opradsl  penpoayKIMHd, CTPOCHHE ©  (PYHKIUH.
ITonoseie JKEJIe3bl. IlonoBeie KJICTKH.
Om1010TBOpPEHHE. BayTtpuyrpobHOE pasBUTHE.
Brnusane Ha »MOpHOHanNbHOE pa3BuUTHE (HAKTOPOB
okpyxatomeit cpensl. Popnpl. Jlakramusa. Poct u
paszButue pedbénka. [lomoBoe co3peBanmne

12.2

Hacnenosanue MPU3HAKOB y YeloBeKa.
HacnenctBennsie  00je3HH, HMX  OPUYHHBL |
npenynpexaenue. HabGop  xpomocom,  MOJIOBBIE
XpPOMOCOMBI, Te€Hbl. POllb reHeTH4ecKuX 3HAHWM s
IaHupoBaHus ceMbu. HWHbekuuu, nepenaromuecs
HOJIOBBIM MYTEM, X MpOoPUIaAKTHKA

13

OpraHLI YYBCTB U CCHCOPHBIC CUCTCMBbI

13.1

Opranbpl YyBCTB M HX 3HadyeHUE. AHAJIU3ATOPHI.
CeHcopHble  cucteMbl.  Opranel  paBHOBECHS,
MBILIEYHOI'0 YYBCTBA, OCSI3aHUSA, OOOHSIHHS U BKYyca.
B3aumozneiicTBue CEHCOPHBIX CUCTEM OpraHu3Ma

13.2

I'na3 u 3penne. OnTuueckas cucrema riaza. Ceryarka.
3pUTENbHBIE PELENTOPbl. 3PUTEIBHOE BOCIPHUATHE.
Hapyienus 3penus u ux npuyuHsl. [ uruena 3penus




13.3

Vxo u ciyx. CrpoeHue u (PyHKIUHM OpraHa ciyxa.
MexaHusM  pa0OTBl  CIyXOBOIO  aHalW3aTopa.
CnyxoBoe Bocmpustue. Hapymenus ciyxa U ux
npu4uHbl. [ uruena cioyxa

14

TloBenenue u rcuxuKa

141

[lcuxuka u moBeneHue uyenoBeka. [loTpeOHOCTH
MOTUBBI moBeaeHus. CoruanbHas 00YCIOBIEHHOCTh
MOBEJICHUS  4YelloBeKa.  PeduiektopHas — Teopus
noBeJeHUsl.  Bpiciias  HeEpBHas  JI€ATEIBHOCTH
yenoBeka, paborsl .M. CeuenoBa, WN.I1. IlaBnosa.
Mexanu3m  00pa3oBaHUs  YCJIOBHBIX  pedIeKcoB.
Topmoxenue. [IuHamuveckuit crepeorun. Poub
FOPMOHOB B  TOBeJAeHUU. HacnencrtBeHHsie U
HEHACJIEJACTBEHHBIE  TPOTPAaMMBbI  TIOBEICHUS Y
yenoBeka. [IpucnocoOuTenpHBIN XapakTep MOBEACHUS

14.2

[TepBas H BTOpas CHTHAJILHEIE CHCTEMEL.
Ilo3HaBarenpHass JEeATEIBHOCTH Mo3ra. Peubr u
MbeimuieHre. IlamMaTe ©W  BHHUMaHwe.  OMOIHH.
NHnuBuyanpHbIC 0COOCHHOCTH JIMYHOCTH:
CIOCOOHOCTH, TEMIIEPaMEHT, XapakTep, OJapEHHOCTb.
Tunber BBICIIIEN HEpBHOU HEITEILHOCTU u
temriepaMeHTa. OCOOEHHOCTH TICUXUKHA YeJIOBEKa.
['uruena ¢u3nUeCcKOro ¥ YMCTBEHHOTO TpyJa. Pexxum
Tpyna u otapixa. CoH u ero 3HadeHue. [ urueHa cHa

15

YenoBek U OKpysKarolas cpena

15.1

YenoBek M OKpy’Karomias cpefa. OKOJOTHYECKHE
dakToppl W HMX JAEWCTBUE HAa OPraHU3M 4YeJIOBEKa.
3aBUCHUMOCTh 3[I0POBbSl UEJIOBEKa OT COCTOSHUSA
OKpyXaromei  cpeabl.  MUKpPOKIMMAT — KHIIBIX
nomenieHuii. CoOnrofeHne TMpaBuil TOBEICHUS B
OKpYy Karollei cpene, B OMACHBIX W YPE3BBIYAMHBIX
CUTYaLUAX

15.2

3M0pOBbE UCIIOBEKAa KaK CONMUAIbHAs I[CHHOCTb.
®dakTopbl, HapyIIAKONIKE 3I0POBbE: THUIOJMHAMUS,
KypeHHe, yHnoTpeOJICHHEe ajKorojisi, HAapKOTHKOB,
HecOaJlaHCUPOBAHHOE MUTAHUE, CTPECC. YKpEIUICHUE
3JI0POBbBSI: AyTOTPEHUHT, 3aKaJlMBaHUE, JIBUTATEIIbHAS
aKTUBHOCTh, cOallaHCHMpOBaHHOE mNUTaHue. Kynbrypa
OTHOWICHUS K COOCTBEHHOMY 37I0POBBIO U 30POBBIO
OKPY KaIOIIHX. Bcemuphas OpraHu3arus
3JIPaBOOXPaHEHHSI

5.3

Yenosek Kak 4acTh ouochepsl 3emuu.




AHTpOIIOTEHHBIE ~ BO3JCHCTBUS  HAa  IPUPOLY.
VYpbauuzanus. HuBunuzanus. TexHoreHuele
U3MEHEHUs B OKpyxatouieil cpene. CoBpeMeHHbIE
r100aNbHbIE  JKOJIOTUYECKHE TpoOiIeMbl. 3HaueHHE
OXpaHbl OKpYXKarouleil cpeapl Uil  COXPAaHEHHUS
YeJI0BEYECTBA




MPOBEPSIEMBIE HA OI'D 11O BUOJIOI'NU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Koanposepsiemoro
TpeOoBaHUSA

1

IIpoBepsiemble TPeGOBaHUSA K NMPeIMETHBLIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'0
o0urero oopazoBanus Ha ocHoBe ®PI'OC

[Tonumanne pomu Ouosnoru B (HOPMHUPOBAHUM COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUpPa

YMeHue npUMEHSATh CHUCTEMYy OMOJIOTMYECKUX 3HAHUM: pacKpbIBaTh
CYLIHOCTb JKMBOTO, Ha3bIBaTh OTJIMYMSA KUBOIO OT HEXHUBOTO,
MIEPEUUCIISATh OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3alui,
(YHKIIMOHUPOBAHUS OOBEKTOB, SBJICHUH, MPOLIECCOB KUBOU MPUPOJIBDI,
SBOJIIOIIMOHHOTO Pa3BUTHUSl OPraHUYECKOr0 MHUpa B €ro €IUHCTBE C
HEXUBOM  mpuponoil;  copMHpPOBAaHHOCTH  MpEACTaBIEHUN O
COBPEMEHHOM TEOpHM DSBOJIOIUUM U OCHOBHBIX CBUJIETENLCTBAX
9BOJIIOLINH

BnageHnne ocHOBaMHM TIOHATHHWHOrO ammapara W Hay4dHOrO sI3bIKa
OHMOJIOTHH: HCIOJIb30BAHUE HM3YYCHHBIX TEPMHHOB, IMOHSATHH, TCOPHIH,
3aKOHOB M 3aKOHOMEPHOCTEH uisi OOBSCHEHHMs] HaOIIOJaeMBbIX
OMOJIOTHYECKNX 0OBEKTOB, SIBICHUN U TTPOIIECCOB

[Tonnmanue crnocoOOB MoOydyeHUsT OUOJIOTMYECKUX 3HAHWM;, HaIHYue
OTIbITA MCIIOJIb30BAHUS METOJOB OMOJIOTUU B LIEISIX MU3YYEHHUS >KUBBIX
00BEKTOB, OHOJIOTMYECKUX SIBIICHUH U TPOLECCOB: HaOIIOJICHUE,
ONHCaHUEe, TPOBEJICHHE HECIOXKHBIX OHOJOTMYECKUX OINBITOB U
SKCIIEPUMEHTOB, B TOM 4YHCJIE€ C HCIOJIH30BAaHHMEM AaHAJIOTOBBIX U
U (GPOBHIX TPHUOOPOB U HHCTPYMEHTOB

YMeHue xapakTepu3oBaTb OCHOBHBIE TPYIIbI OPraHU3MOB B CHUCTEME
OpPraHMYECKOTo MHpa (B TOM 4HCIE BHUPYCHI, OaKTepUH, paCTCHHS,
rpudbl, >XUBOTHBIC): CTPOCHHE, MPOILECCHl >KU3HEACATEIbHOCTH, HX
MPOUCXOXKICHNE, 3HAUCHHE B IPUPOJIC U KU3HH YEJIOBEKa

VYMenue oOBSICHATH IOJIOKCHUE UYEJIOBEKa B CHCTEME OpTaHUYECKOTO
MHpa, C€ro IPOUCXOXKACHHUE, CXOACTBA W OTINYHUA YCIOBCKa OT
JKHUBOTHBIX, XapaKTCpU30BaTb CTPOCHUC u IMPpONIECCChI
KUBHCACATCIIBHOCTH OpraHn3Ma 4YCJIOBCKa, €ro HpI/ICHOCO6HCHHOCTL K
Pa3JINYHbIM 9KOJIOTUYCCKUM (I)aKTopaM

YMeHne OIHCHIBAaTh KIJIICTKU, TKaHHW, OpraHbl, CUCTCMbLI OpPraHOB H
XapaKTCpU30oBaTh Ba)KHEHIIIEe OMOJIOTHUYECKHE MpoucCChl B OpraHu3mMax
paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ O B3aWMMOCBA3HM HaCJICIOBAaHUA




MOTOMCTBOM TPH3HAKOB OT POIUTENBCKUX (OPM C OpraHu3anuen
KJIETKM, HQJIMYUEM B HEH XPOMOCOM KaK HOCHUTENICH HACIEICTBEHHOH
uHpopManuyu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX  HAaCJIEIOBaHUS
IPU3HAKOB

ChopmupoBaHHOCTE  TPEACTABICHUNA OO0 OCHOBHBIX  (haKTOpax
OKpPYKAIOIIeH Cpedbl, UX POIH B KHU3HEACITCILHOCTH W 3BOJIOIUU
OpPTaHW3MOB; MPEACTABICHUIN 00 aHTPOIIOTCeHHOM (haKkTOpe

10

ChopMupoBaHHOCTh MPEACTABICHUM 00 3KOCHCTEMaxX W 3HAYCHUU
OnopazHoOoOpa3usi; O TJ00ATBHBIX  HKOJIOTHYECKUX  MpobiieMax,
CTOSIIIMX TIEPE]T YeTOBEYECTBOM, M CITOCO0AX WX MPEOTOJICHHS

11

YMenue pemarb yueOHbIe 3a1a4i OMOJIOTMYECKOTO COACPKAHUS, B TOM
YUCJI€ BBISABIIATH IPUIUHHO-CIICACTBEHHBIE CBSI3U, TIPOBOJUTH PACUETHI,
JIeJIaTh BBIBOJBI HA OCHOBAHUH MOJTYUYEHHBIX PE3yJIbTaTOB

12

YMeHue co3zaBaTh U INPUMEHSTH CIOBECHBbIE U TpapuuecKue MOAETH
JUIE OOBSCHEHUS CTPOEHUS JKHUBBIX CHUCTEM, SBIEHUH U TMPOILIECCOB
YKUBOW MTPUPOJIBI

13

[TornManue BKIaga POCCHUCKUX W 3apYOCIKHBIX YUYEHBIX B Pa3BUTHE
OMOJIOrMYECKUX HayK

14

Brnanenne ©HaBbikaMu paboTel ¢ uH(MOpMaruel OHMOIOTHYECKOTO
colepkaHus, TpEACTaBICHHOW B pa3HoW (opme (B BHAE TEKCTa,
TaOJMYHBIX  JTAHHBIX, CXEeM, Tpa(uKoOB, IHarpaMM, MOJIENEH,
n300pakeHUH), KPUTUUYECKOTO aHain3a WHGOPMAIMU MU OLEHKH €&
JOCTOBEPHOCTH

15

YMeHHe TUIaHUpPOBATh IOJ PYKOBOJCTBOM HACTaBHHMKA W IMPOBOJIUTH
y4eOHOE MCCIICIOBAHKME WIIM MPOCKTHYIO padoTy B 00J1aCTH OMOJIOTHH;
c yu€ToM HaMeueHHOW uenu (HOpMyIUpOBATh MPOOJIEMY, THIIOTE3Y,
CTaBHTh 3a/I1a4M, BBIOMpATh aJCKBATHBIC METOIBLIUIS WX PEUICHUS,
(GopMyIHpOBaTh BBIBOJABI;, IMyOJIMYHO TPEJACTABIATH IOJyYCHHBIC
pe3yIbTaThI

16

YMeHue HHTCI'PUPOBATH OHoJ0oruyecKre 3HaHHUS CO 3HAHUSIMU APYyrux
y‘l€6HLIX npeaMETOB

17

ChopMUPOBaHHOCTh OCHOB AIKOJIOTHYECKOW TPaMOTHOCTH: OCO3HAHHUE
HEOOXOMUMOCTH  JICUCTBH,  HANpaBJICHHBIX HA  COXpPaHCHHUE
OMopa3HOOOpa3uss W OXpaHy HPUPOJHBIX JKOCHCTEM, COXPAaHCHUE WU
YKPEIUICHWE 3JI0POBbSI  YEJIOBEKa; YyMEHHE BBIOMpPATh IICIICBBIC
YCTaHOBKHM B CBOUX JICHCTBHUSAX U TOCTYIKAX IO OTHOIICHUIO K KHBON
IPUPOJIE, CBOEMY 37I0POBBIO U 370POBBIO OKPYKAIOIIHX

18

YMeHHe UCNONb30BaTh NPHOOPETEHHBIE 3HAHMS W HaBBIKU IS
310pOBOro 00pa3a KU3HU, cOATAHCUPOBAHHOTO NMUTaHUS U (pU3HUECKON
aKTUBHOCTH; HENPUATHE BPEIHBIX MPUBBIUEK U 3aBUCUMOCTEH; yMEHHE
MPOTHUBOJACHCTBOBATh  JDKEHAYYHBIM  MAaHUNYJSIMSIM B 00JacTu
3JI0pOBbs
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OBnaneHue npuéMaMHM OKa3aHUs IEpPBOM IMOMOIIM  YEJIOBEKY,
BBIpAIIUBAHUs KYJBTYPHBIX pPACTEHHMM M yXoJa 3a JOMAalllHUMU
JKUBOTHBIMU




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA OI'D
11O BUOJIOI'A

Kox
1

HpOBepﬂEMblﬁ IJIEMEHT COACPKaHUSA

buosnorus — Hayka 0 )KMBOM Npupoae. MeTo1bl Hay4YHOT O ITO3HAHUS

1.1

[lonstue o xusHu. IIpusHaku XuUBOro (KJIETOYHOE CTPOCHUE, MUTAHUE, JAbIXAHUE,
BblIENIEHUE, pocT U Apyrue). OOBbEKThl KUBOM U HEXHUBOU MPUPOBI, UX CPAaBHEHHUE.
JKuBas m HexXMBas MPUPOJA — €AUHOE LEN0E

1.2

buomoruss — cucrema Hayk o XkuBOM mpupoge. OCHOBHBIE pa3feiibl OHUOJIOTHH.
boranuka — Hayka o pacteHusix. Paznensl 0oTaHuku. 30070THs — HAyKa O JKUBOTHBIX.
Pazgensr 300moruu. Hayku o denoBeke (aHaromus, (PU3UONIOTHS, TICHUXOJIOTHA,
AQHTPOIIOJIOTHS, TUTHUEHA, CAHWTApHUs, DKOJOTHs dYenoBeka). CBs3p OHONIOTHH C
IpyruMu  HaykamMu. Ponp Owomormu B TO3HAHWHM OKPYXKAIOIIETO MHpa U
MPAKTUYECKON JIEATETHHOCTH COBPEMEHHOT'O YeJIOBEKa

1.3

Hayunble meroapl u3ydeHHs >KUBOM MpHpoabl. Meron omnucaHus B OHOJOTUU
(HarnsAHBIN, CIIOBECHBIM, cxemaTuueckuil). MeTton wu3MepeHus (MHCTPYMEHTHI
n3mepenus). Meroa kinaccudukauy opranu3mMoB. HaGmroneHrne u SKCIIepUMEHT Kak
BEIyIIMe METOAbl Ononoruu. MeToapl U3y4YeHHs] OpraHu3Ma 4eJOBeKa. Y CTPOMCTBO
YBEJIMYUTENBHBIX IPUOOPOB: JIYNbl U MUKPOCKOIIA

Cpena oOutanus. IIpupomHple W HMCKYCCTBEHHBIE cooOmiecTBa. YemoBek w
OKpy’Karolas cpesa

2.1

Cpena oburtanusi. Bognas, HazeMHO-BO3/AyIIHAsl, TOYBEHHAs, BHYTPUOPraHU3MEHHAs
cpensl ooutanus. OcoOeHHOCTH cpell OOUTaHHS OPraHU3MOB

2.2

[Ipupoanoe coobiiecTBo. B3aumocBsizu OpraHu3MoB B MPUPOIHBIX COOOIIECTBAX.
[Mumessie cBsizu B cooOmiectBax. IlumieBbie 3BeHbS, LENU W CETH MHUTAHUS.
[IpousBonuTenu, mNOTpEeOUTENN M  Pa3pyLIUTENId OpPraHUYECKHX BEUIECTB B
MPUPOAHBIX cooOmiecTBax. [IpuMepsl mpUpoOAHBIX cOOOIIECTB (JieC, MPyH, 03€pO U

IpyTrue)

2.3

XuBotHple M cpena obOutaHus. BiusHue cBera, TemmepaTypbl W BIIQXKHOCTH Ha
KUBOTHBIX. IIpHcnocoOneHHOCTh JKUBOTHBIX K YCJIOBUSAM Cpebl OOUTaHHUS.
[Tonmynauuy )XKUBOTHBIX, UX XapaKTEPUCTUKU. B3aMOCBS3U )KMBOTHBIX MEXy COOOM
U C IpyTUMU opranu3mMaMiu. JKUBOTHBIN MUP MPUPOIAHBIX 30H 3eMIU

2.4

Pactenuss u cpena oOutaHus. Dxojoruyeckue ¢aktopbl. PacteHus u ycioBus
HEXMBOM MPHUPOJIBI: CBET, TEMIIEpaTypa, Biara, aTMocepHblii Bo3ayX. Pactenus u
YCIIOBUSL JKMBOM IIPUPOABI: IPSAMOE U KOCBEHHOE BO3JIECHCTBUE OpPraHU3MOB Ha
pactenus. IlpucnocoOneHHOCTh pacTeHuMd K cpeae obutanus. PacTurenbHble
cooOriecTBa. PacTuTensHOCTH (pacTUTENBHBIN TOKPOB) MPUPOAHBIX 30H 3eMIIH

2.5

I/ICKYCCTBCHHLIC COO6H_ICCTB8., HUX OTJIUYUTCIBHBIC TIPU3HAKKW OT MIPHUPOAHBIX
COO6IJ.[€CTB. HpI/ILII/IHBI HeyCTOﬁqHBOCTH HCKYCCTBCHHBIX COO6IJ.[€CTB. Pons
HCKYCCTBCHHBIX COO6IJ_ICCTB B )XU3HHU YCIIOBCKA




2.6

KynbrypHble pacteHuss W UX HOpoucxoxkzaeHue. LleHTpsl MHoroobOpasuss u
MIPOUCXOKICHUSA KYJIBTYPHBIX pacTeHui. KyneTypHbIE pacTeHus
CEeNbCKOXO35MCTBEHHBIX yroauil. Pacrenus ropona

2.7

Bo3speiictBue 4enoBeka Ha JKMBOTHBIX B Ipupoze. I[IpombICiIOBBIE KUBOTHBIE.
3arps3HeHue OKpyKaromieil cpeabl. OpomaliHMBaHWE JKUBOTHBIX. Cenexuus,
MIOPO/bI, UCKYCCTBEHHBIH OTOOp, JUKUE MPEAKU JOMALIHUX >KMBOTHBIX. 3Hau€HUE
JOMAITHUX JKUBOTHBIX B JKM3HU 4YelloBeKa. MeTroasl OOphOBI C KMBOTHBIMH-
BpEIUTEISIMU

2.8

IlocnencTBust IeATENBPHOCTH 4ellOBEKa B 3KocucTeMax. OxpaHa pacTUTENIBHOIO U
KUBOTHOTO MHpa. BoccTaHOBIEHHME YMCICHHOCTH PEAKHX BUIOB pPAcTeHUH U
KUBOTHBIX: 0c000 oxpansemble npupoansie Tepputopuu (OOIIT). KpacHast kuura
Poccun. Mepsl coxpaHeHus: pacTUTEIBHOTO U JKUBOTHOT'O MUpa

2.9

3aBUCUMOCTh  3JIOpPOBbSl ~ 4YE€JIOBEKa OT COCTOSHUSL  OKpYXKaloIlled  Cpelbl.
Okonorudeckue (akTopsl M HMX JAelWCTBHE Ha opraHu3M uenoBeka @DakTopsl,
Hapylulaloliye 3/J0pOBbe: THUIOAUHAMUS, KypeHHE, YIOTpeOJeHHe ajKOTOoJIs,
HapKOTUKOB, HecOaJTaHCUPOBAHHOE TMHTAaHHUE, CTPECC. YKPEIUICHHE 3I0POBBS:
ayTOTPEHUHT, 3aKaJIMBaHNe, ABUTaTeIbHAs aKTUBHOCTh, COaTaHCUPOBAaHHOE TUTaHNE

SBOJ'IIOHI/IOHHOG Pa3BHUTUC paCTeHI/Ifl, JKHBOTHBIX U YCJIOBCKA

3.1

DBOJIIOLIMOHHOE Pa3BUTHE PACTUTENBHOTO Mupa Ha 3emiie. «OKuBbIE MCKOIMAEMBIE)
pactutenbHOro mapcrBa. JKusHbp pacteHud B Boje. IlepBble Ha3zeMHbIE pacTEHUS.
OcBoeHUE pACTEHUSIMM CYIIM. OTamnbl Pa3BUTHS HA3€MHBIX PACTEHH OCHOBHBIX
CUCTeMaTUYECKUX IpyIil. BeiMepine pactreHus

3.2

DBOJIIOLIMOHHOE Pa3BUTHE KMBOTHOIO MHpa Ha 3emiie. YCIOKHEHUE >KUBOTHBIX B
mporiecce IBOIONUHU. JloKa3aTenbCcTBa IBOIIOIMOHHOTO PAa3BUTHS JKHBOTHOTO MUpA.
[Taneontonmorusi. lMckomaemMble OCTaTKU J>KMBOTHBIX, WX H3y4eHHe. <« KuBbIe
HCKOITaeMbIe» JKMBOTHOTO MHpa. OCHOBHBIE ATalbl ABOJIIOIUN OECIIO3BOHOYHBIX H
MMO3BOHOYHBIX )KUBOTHBIX. BhIMEpIIIHE )KUBOTHBIE

3.3

HOKaSaTeHLCTBa JKUBOTHOI'O IIPOUCXOKIACHHA YCIOBCKA. CXO,Z[CTBO YCJIIOBCKa C
MIICKOIIMTAOIIUMH. OTnuumpe dYejaoBeKa OT IIpUMAaToB. YemnoBek paSYMHLIﬁ.
AHTpOHOl"eHGS, €ro JATamnbl. buojornueckue M colyanabHBIE q)aKTOpH CTaHOBJICHHU A
yenoBeka. YenoBeueckue pachbl. MecTo 4enoBeKa B CUCTEME OpPraHn4eCKoro Mmupa

Opranusmel 6akTepuii, rpuOOB U TUIIAHKHUKOB

4.1

I'pubbl. O6mas xapakrepuctuka. [lngnoynsie rpubdbl, UX CTpOEHHE, MUTAHUE, POCT,
pasmMHOXkeHHe. CbeqoOHbIe M SAJOBUThIE TPHOBL. 3HAaU€HUE MNUIAMOYHBIX TpPUOOB.
IInecuHeBble TpuObl. [IposkxkeBble TpuObl. 3HAYEHUE IUIECHEBBIX U JIPOACKEBBIX
rpu6oB. [Tapasutnueckue rpuobl. JIMMaifHUKN — KOMIUIEKCHBIE OpPraHU3MBI

4.2

bakrepun — nosnepHble opraHuzMbl.  OOmas XapakTepUCTHKAa  OaKTEepHid.
PazHooOpazue Gakrepuii. 3HaueHHe OaKTepuil B MPUPOJHBIX COOOIIECTBAX M JKU3HU
4yenoBeka. bone3HeTBOpHbIE OakTepuu U Mepbl MPO(UIAKTUKUA 3a00JIeBaHUM,
BbI3bIBAEMBIX OAKTEPUAMU

PacturensHbiil oprannsM. CucreMaTH4ecKue rpynnbl pacTeHU




5.1

OOmue npU3HAKK PACTCHHWN. YPOBHH OpraHU3aIllMM PACTUTEIHLHOTO OpraHu3Ma.
PactutenbHas kierka: KiIeTodHas o000JI0YKa, SAPO, MHTOMIIA3Ma  (IJIACTHIBL,
MHUTOXOHJIDUHU, BAKyOJU C KJIETOYHBIM COKOM). Pacturenvhbie Tkanu. OpraHbl u
CHUCTEMBI OPraHOB PACTCHUM

5.2

CtpoeHue M >KU3HENEATEIbHOCTh PACTUTENHLHOTO opraHu3ma. KopHu U KOpHEBbIE
cucrembl. [lober m mouku. Crpoerne W QyHKmH aucta. DoTocuHTe3. 3HAUCHUE
¢doTocuHTE3a B MPUPOJC M B KU3HU 4YeJOBEKa. TpPaHCIIOPT BOABI M MHHECPATBHBIX
BEIIECTB B PACTEHHH — BOCXOJAIIMN TOK. TpaHCHOPT OpPraHMYECKHX BEIIECTB B
pacTeHUU — HUCXOAIUH TOK. Bunonsmenénnrie moderu. Pazsutie nodera u3 mouku

5.3

PasmHOXeHue pacreHuii. BereratMBHOE pPa3MHOKEHME LBETKOBBIX PAaCTEHHU B
npuposae. XO35SHUCTBEHHOE 3HAYEHHE BEreTaTMBHOIO pa3MHOXeHHs. CeMeHHOe
(reHepaTtuBHOE) pa3MHOXKeHHME pacTeHuid. L[BeTku u couserus. OnbuieHue. [[BoitHoe
omnogoTBopenue. ObpazoBaHue MIOJ0B U ceMsH. Tumsl muonoBs. Pacnpocrpanenue
IUIOAOB M ceMsH B mnpupoge. CocTaB M CTPOEHHE CEMsIH. YCIOBHs IPOpacTaHMs
CeMsH

5.4.

PasButne nBerkoBoro pacreHus. LMk pa3BUTHS IIBETKOBOIO pacTeHuUs. BnusHue
(akTOpOB BHEIIHEH Cpellbl Ha pa3BUTHE LIBETKOBBIX pacTeHUi. KusHeHHbIE (POpPMBI
LBETKOBBIX PACTEHUI

5.5

Knaccudukanus pactenuil. Bumg kak OCHOBHas cHCTeMaTHYecKash KaTeropus.
Cucrema pactutenbHOro mupa. Husmime, BbICIIME CIOPOBBIE, BBICIINE CEMEHHBIE
pactenusi. OCHOBHBIE TAKCOHBI (KaTErOpUH) CUCTEMAaTUKN PacTeHU

5.6

Huszmme pactenusa. Bopopocnu. OOmast xapakTepucTHKa Boaopocield. Breicime
criopoBble  pacteHus. MoxoBuaabie (Mxu). OOmas XapakTEpUCTHKAa MXOB.
Pa3mHOXeHHe MXOB Ha mpuMepe 3elIEHOro Mxa KyKyWKuH JEH. [lnayHoBuaHble
(ITnaynsr). XBomeBuaabie (XBomu), [Tamoporaukosuansie (IlanopotHuku). Obmas
XapakTepucTuka. Pa3MHOXeHHe  manopoTHHKooOpasHbiX.  Lluknm  pa3BuTus
ManopOTHHUKA. 3HAY€HHE NAOPOTHUKOOOPA3HBIX B MPUPOJIE U KUZHU YETIOBEKa

5.7

Bricmine cemennslie pacteHus. ['omocemenHbie. OOmias xapakTepuCTHKA. XBOWHBIC
pactenusi, ux pasHooOpazue. CTpoeHHE U JKHU3HEICATEIBHOCTh XBOMHBIX.
PasMHOXkeHMEe XBOWHBIX, LIUKI PAa3BUTHUS HA MPUMEPE COCHBbl. 3HAYEHHE XBOMHBIX
pacTeHuii B MIPUPOJAE U )KU3HHU YEIOBEKa

5.8

[TokpsiTocemMeHHble (IIBeTKOBBIE) pacTeHus. OO0mas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHSI U  JKHU3HENEATEIBHOCTH  IOKPHITOCEMEHHBIX  Kak  HauOolee
BBICOKOOPTaHW30BAHHOM  TPYIIBl  PACTEHHMM, WX TOCHOACTBO Ha  3eMmile.
Knaccudukanuss MOKPHITOCEMEHHBIX pacTeHHil: Kiacc J[ByJonbHBIE W KIacc
OnnononbHble. [Ipu3naku kinaccoB. LUK pa3BUTHS TOKPHITOCEMEHHOTO PACTEHUS

KuBoTHBIN OpraHu3M. Cucremarndeckue TpPYHIIBI )KUBOTHBIX

6.1

OGH.[I/IC MPHU3HAKHU )KUBOTHBIX. OTnnuus )XUBOTHBIX OT paCTCHHﬁ. MHOFOO6pa3I/IC
JKUBOTHOI'O MHUpa. OpFaHBI N CUCTEMbI OPraHOB JKMBOTHBIX. Opl" aHNU3M — CAUHOC
OcJI0€

6.2

CTpOCHI/Ie U KU3BHCHACATCIBHOCTDL JKHUBOTHOI'O OpraHu3ma. Onopa n  JOBHXXCHHC
J)KMBOTHBIX. IInTanue u MUAIICBAPCHUC Y )KUBOTHBIX. I[LIX&HI/IC KHUBOTHBIX. TpchnopT




BCUICCTB Y JKHBOTHBIX. BBII[GJIGHI/IG Y JKHUBOTHBIX. HOKpOBBI TCJIa Yy JKHUBOTHBIX.
KOOpI[I/IHaI_[I/ISI " peryjsauus )XU3HCACATCIbHOCTH Y JXUBOTHBIX. HepBHaSI peryisanus.
I'ymopanbHas perynsuus. Opranel 4yBCTB, UX 3HadeHHe. [loBengeHHE KUBOTHBIX.
BpoxnénHoe u npruodpeTéHHOe oBeIeHUE

6.3

PasMHOXEeHHMEe W pa3BuTHE KUBOTHBIX. becnosmoe pasmHoxkeHue. Ilonosoe
pasMHOxeHue. IlpeumymiectBo rmosoBoro pasMHoxeHus. IlonmoBble kene3bl.
[Tonossie knetku (rametsl). OmnoaoTBopeHue. 3urota. [laprenorenes. 3apo/siiieBoe
pasBute. IlocToMOpuoHambHOE pa3BuUTHE: MpsAMoe, Hempsmoe. Meramopdos
(pa3BUTHE C IPEBPAILICHUEM ): TIOJTHBIA U HETIOTHBIN

6.4

OcCHOBHBIE KaTCropmuu CUCTEMATUKHN ) KUBOTHBIX. BI/II[ KaK OCHOBHas CUCTEMaTHYCCKast
KaTeropus KUBOTHBIX. KﬂaCCI/I(i)I/IKaHI/ISI ’)KUBOTHBIX. CHcTEMA JKUBOTHOT'O MHupa

6.5

OpHOKIIeTOYHbIE KUBOTHbIE — mpocredmue. CTpoeHue U IKU3HENEATENbHOCTh
npocTedmux. 3HA4eHHWE TMPOCTEHIIMX B MPUPOJE M JKU3HM  4YeJIOBEeKa.
Kumeuynononoctusle  (00mias — XapakTepUCTHUKA; OCOOEHHOCTHM  CTPOEHUS U
KuszHenesTenbHoctn).  Ilnockue,  Kpyrible,  KoibuaTble  uyepBH  (oOmias
xapakrepucTuka). OCOOEHHOCTH CTPOEHUS U KUZHEAEATEIbHOCTHU IIIOCKUX, KPYTIIBIX
U KoJbuaThIX uyepBeil. [lapazutudeckue miockue u Kpyrible YepBU

6.6

Unenncronorue (obmas xapakrepuctuka). PakooOpa3Hbie (0COOCHHOCTH CTPOCHUS U
KU3HEACSITCIIBHOCTH ). [Taykoobpazubie (ocobennocTn CTPOCHUS u
JKU3HECSITEIIbHOCTH B CBSI3W C JKM3HBIO Ha cymie). Hacekombie (ocoOeHHOCTH
CTPOCHUSI M KU3HENCITEIBHOCTH). Pa3MHOKEHHE HACEKOMBIX W THITI Pa3BHTHS.
3HaYeHWE HACEKOMBIX B TIPUPOAEC W JKU3HU dYeloBeka. Moiuttocku (o0mas
XapaKTEPUCTHKA)

6.7

XopmoBeie  (oOmias  xapaktepuctuka). PpiObl  (oOmiass — XapaKTepUCTHKA).
MecrooOuTanue U BHEIIHEE CTpoeHUE phi0. OCOOCHHOCTH BHYTPEHHETO CTPOCHHS U
MPOIECCOB  JKU3HENEATEILHOCTH.  36MHOBOJHBIC  (00mIasi  XapaKTEPUCTHKA).
Mecroobutanue 3eMHOBOAHBIX. OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHWS,
MPOIIECCOB JKU3HEICSITEIBHOCTH, CBS3aHHBIX C BBIXOJIOM 3€MHOBOJHBIX Ha CYMIY.
[IpecMmbIkarommecs (oOmras XapaKTEPUCTHKA). [Tpucnoco61eHHOCTh
MIPECMBIKAIONIUXCS K )KM3HU Ha CYIIIe

6.8

[Ituner (obmas xapakrepuctika). OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOSHUS
U TIPOILIECCOB KU3HEACITeNbHOCTU NTUL. [IpUCHOCOOICHHOCTh MTHUIl K PA3IUYHBIM
yCIOBUSIM cpenbl. Miekonuratoniue (oOmias xapaktepuctuka). Cpenpl KHU3HU
MiekonuTarmux. OCOOEHHOCTH BHEIIHETO CTPOCHHUS, CKelleTa M MYCKYJIaTyphl,
BHYTpEHHero cTpoeHus. [Ipoiecchl xKu3Henes  TeIbHOCTH

Yenosek u €ro 310p0OBbe

7.1

XKuporHas kierka. CrpoeHHMe >KMBOTHOM KieTku. IIpomeccsl, mpoucxondmme B
kietke. HykienHoBble KUCIOTHL. ['eHbl. XpomocoMbl. MuTo03, Melio3. Tumbl TkaHen
opranusMa uenoBeka. CBoiicTBa TkaHel, ux QyHKuH. OpraHel U CUCTEMbI OPTaHOB.
OpranusMm Kak enumHoe ILenoe. B3auMocBsA3p OpPraHoB M CHCTEM Kak OCHOBaA
roMeocTasa

7.2

HepBHas cuctema uenoBeka, e€ opraHuzanus u 3HaueHue. Peduekc. Pednexkropnas




nyra. Penenropsl. CIMHHOW MO3T, €ro crpoeHue u (yHKIHH. ['0JOBHOM MO3T, €ro
ctpoenne u ¢yHkuuu. bompmme mnomymapus. besycioBHbie (BpOXAEHHBIE) U
ycinoBHble  (mpuoOperéHubie) peduexcsl. ComaTuueckass HEpBHAs CHCTEMA.
BereratuBHas (aBTOHOMHas1) HepBHas cucTtemMa. HepBHas cucreMa Kak eIMHO€ LIEI0e

7.3

I'ymopanpeHas perymsauusi GyHKIUNA. DHIOKpUHHAsS cucTeMa. JKene3bl BHYTpEeHHEH U
CMEIIaHHOH CeKperuu. [ OpMOHBI, UX POJIb B PETYISIINUN (PU3HOIOTHIECKUX (PYHKIUI
opranusMa, pocta W pasBuTusi. Hapymenuss B paboTe SHIOKPHUHHBIX KeEmNEs.
OcobenHoct peIeKTOPHON U TYMOPAIbHON Peryyisiiuu GyHKIUI Opranu3Ma

7.4

3HaueHue OIMOpHO-ABUrareibHOro amnmapara. CKeJer uenoBeKa, CTPOCHHUE €ro
ornenoB u  ¢GyHkuuu. OCOOCHHOCTH  CKeJieTa  YeJIOBEKa, CBS3aHHBIE C
MPSIMOXOKJICHUEM M TPYJIOBOW JEATENbHOCThIO. MbliieyHas cuctema. CTpoeHue u
(GyHKIUU CKeNeTHbIX MbIII. Pabora Mpimi. YTominenue Meimil. Posb nBuraTenbHoi
AKTHUBHOCTHM B COXPaHEHUM 370poBbs. HapylieHus onmopHO-ABUraTEIbHOW CHUCTEMBI.
[IepBas moMoIs Ipyu TpaBMax OMOPHO-IBUTATEIBHOTO anmnapara

7.5

Buytpennsst cpena u e€ ¢yHkuuu. QopMEHHBIE 3JIEMEHThl KPOBH: SPUTPOLIUTHL,
neiikonuTel W TpomOouuThl. [lmazma kpoBu. IlocTOsIHCTBO BHYTpeHHEH cpezbl
(romeoctas). CeépteiBanue kpoBu. [pymmber kpoBu. Pesycdakrop. IlepenuBanue
kpoBH. JloHopcTBO. UMMyHHUTET 1 ero BU bl BakiiHbI U JieueOHbIe CHIBOPOTKU

7.6

Opransl  kpoBooOpamenusi. CtpoeHue W pabora cepama. ABTOMATH3M CepIla.
CepaeuHblii ITUKII, €T0 JUTMTEIBHOCTh. BONBIION M Mayblii Kpyrd KpOBOOOpaIeHUsI.
JIBmwxkenne kpoBu 1o cocyaam. Ilymec. Jlumdatnueckas cuctema, JUMEGOOTTOK.
Perynaumst nesTenbHOCTH cepllla W COCYIOB. ['HMrueHa cepiedyHO-COCyAUCTOM
cuctembl. [lepBas momolrs Npu KPOBOTEUEHUSIX

7.7

pixanue u ero 3HaueHue. Opranbl npixanus. JI€rkue. B3anmMmocBs3p cTpoeHus U
GbyHKIUH opraHoB abixaHus. ['a3000MeH B JIErkux U TKaHAX. JKu3HeHHas EMKOCTh
nérkux. MexaHu3Mbl ObixaHus. JlpIxareiabHble OBWOKEHHS. Perymsius IpIXaHus.
OxkazaHue nepBoii MOMOIIH NPU MOPAKEHUN OPTaHOB JbIXaHUS

7.8

[lutaTenbHble BellecTBa M TNHILEBble NPOAYKThl. lluTanue u ero 3HaveHHE.
[Mumesapenue. Opranpl NHIIEBapeHUs, UX cTpoeHue u (pyHkuuu. depmMeHTHI, HX
poilp B MHUINEBapeHUU. BcacblBaHMe TNHTATENbHBIX  BEUIECTB U BOJIBL.
[TumeBaputenbHble KeNe3bl, UX POJb B NUILEBAPEHHH. Perynsuus nuieBapeHwus.
['uruena nuranus

7.9

OOMeH BellecTB U MpeBpallleHue SHEPrUM B Opranu3me yenoBeka. [lnactuueckuil u
sHepreruueckuif oOMeH. OOMEH BOAbl M MHUHepalbHBIX cosneid. OOMeH OenkoB,
YIJE€BOJOB U JKUPOB B opraHusme. Perymsuus oOMeHa BeIIECTB M IpeBpallieHUs
SHepruu. Buramunsl u ux poisb Uit opranuzMa. Hopmsl u pexxum nutanus. Koxa u
e€¢ mpousBoanble. Koxka wu Tepmoperymsanus. CrtpoeHne u  (QYyHKIMH KOXH.
3akanuBaHue M ero poib. IIpodunaktuka U mepBas MOMOIIb HPU TEMJIOBOM M
COJIHEYHOM yJapax, 0’orax 1 0OMOpOKEHHIX

7.10

Brigenenue. 3HaueHue BBIJICTICHUSL. Opransl BBIJICJICHUSL. Opranbl
MOUEBBIJICIUTEILHOW ~ CUCTeMBI, WX cTpoeHHMe ©  ¢(yHkouu.  Perymsuus
Moueo0pazoBaHMs U MOUeucIycKaHus. Oprausl penpoayKIuH, CTpOeHHe U (yHKITHH.




Buytpuytpobnoe passutue. llonoBoe cospeBanue. HacnemoBanue NpH3HAKOB Y
yenoBeka. HacnencTBeHHbIe OOJIe3HM, WX MPUYMHBI W TmpeaynpexacHue. Habop
XPOMOCOM, TOJIOBBIE XPOMOCOMBI, T€HBI

7.11

Opranbl 4yBCTB U UX 3HaueHue. AHanuzaropbl. CeHcopHble cucTeMsl. ['11a3 u 3peHue.
Onrtuueckas cucteMa riaza. CeryaTka. 3pUTENbHOE BOCHPHUATHE. YXO M CIyX.
Crtpoenne u ¢GyHKIMU opraHa ciyxa. MexaHu3m paboThl CIyXOBOTO aHAJIM3aTopa.
Opranbl paBHOBECHS, MBIIIEYHOIO YYBCTBA, OCS3aHUSA, OOOHAHUSA M BKyca.
B3anmopeiicTBue CEHCOPHBIX CUCTEM OpraHu3Ma

7.12

Ilcuxuka u noBeneHue uenoBeka. [lorpeOHOCTM W MOTHBBI  HOBEIEHUS.
Pednexropnass teopus mnoBeneHus. Brpiciias HepBHas JeATEIBHOCTh 4YEJIOBEKA.
Mexanusm o0Opa3oBaHusi yCIOBHBIX pediekcoB. Topmoxkenue. JluHamudeckuii
crepeotun. Posis ropMOHOB B moBeAeHUU. [lepBas u BTOpas CUTHAJIbHBIE CHUCTEMBI.
Peusr u mpinuienue. [lamsate 1 BHUMaHue. OMonun. VHIuBUyanbHble OCOOEHHOCTH
JUYHOCTH: CHOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapE€HHOCTb. THIIbI BBICIICH
HEPBHOM JIeATENBHOCTH U TemnepaMmeHnTa. OCOOEHHOCTH NICUXUKH YesoBeka. [ uruena
(bu3nyecKoro 1 yMcTBeHHOro Tpyna. CoH U ero 3HaueHue




YUYEBHO-METOJANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IJIS1 YYEHUKA

* buonorus: 7-i kiacc: yriayOJieHHbI YPOBEHb: YUeOHUK; |-¢ u3nanue
Cymaroxun C. B., I'pomosa H. II., benskosa I'. A. u ap.; nox pegakuuei
Cymaroxuna C.B. AkuuonepHoe obmectBo «M3aatensctBo «IIpocBemnienue»

* buonorus: 8-it kiacc: yriayOiaeHHbIM ypOBeHb: YUeOHUK: B 2 yacTsx; 1-e
m3nanue Y. 1: Cymaroxun C. B., I'pomosa H. II., bensikoBa I'. A. u ap.; nox
penakuueit Cymaroxuna C.B.; Y. 2: Cymaroxun C. B., I'pomosa H. I1.,
3axapoBa H.}O.u np.; nox penakuueit. Cymaroxuna C.B AkimonepHoe
obmectBo «M3narensctBO «IlpocBenienue»

* buonorus: 9-i knacc: yriayOiaeHHbIM ypoBeHb: YUeOHUK: B 2 yacTsx; 1-e
uznanue Cymaroxus C. B., I'pomosa H. II., Ceprees W.1O. u ap.; nox
penakuueit Cymaroxuna C.B. AkironepHoe o6miectBo «M3nareinscTBo
«IIpocsenienue»

METO/IAYECKHUE MATEPUAJIBI AJI51 YUUTEJIA
e HMHudopmanmoHHO-METOAMYECKOE MUCHbMO 00 OCOOCHHOCTSX NPEIOaBaHuUs
yueOHoro npenmera «buonorus» B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e - JlocTHXKEHUE METANPEIMETHBIX Pe3yIbTaTOB B paMKaX U3yUeHUs
PEIMETOB €CTECTBEHHO-HAYYHOTO 0JI0Ka (OCHOBHOE 00111ee 00pa30BaHKE)
: METOAMYECKHE pekoMeHpanuu estestvenno-nauchnyj-blok 01.pdf
e buosorus (yriny6seHHbI ypoBeHb): Peanuzamnus tpedoanuit ®I'OC
CpeaHero o01Iero 00pa3oBaHus : METOIMYECKOE TTOCOOUE JJIS YUUTEIIA.
mp_biologiya_format-docx_26082023 na-sajt.pdf

® (Cucrema OIEHKHU JOCTIKCHUH TUTAHUPYEMBIX MTPEIMETHBIX Pe3yIbTaTOB
ocBoeHUs yueOHoro npeameta «buonorus» (5-9 knaccel, 6a30BbIi
YPOBCHB): METOANYCCKUE pekoMeHaamuu. https://edsoo.ru/wp-
content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf

e buonorus (6a30BseIil ypoBeHs). Peanmmzarus @I'OC ocHOBHOTO 00111€TO

00pa3oBaHUs: METOIMUCCKOE TIOCOOHE JIJIST YUUTEIIS.
https://clck.ru/3NSBnV

° I[J'IH MCETOAUYICCKOI'O COIIPOBOKIACHUA HpO(I)I/IJ'IBHI:IX TEXHOJIOTNUYCCKUX

1 €CTECTBEHHO-HAYUYHBIX KJIacCOB MOCKOBCKUHN (DU3UKO-TEXHUYECKUN
unctutyT (MOTHN) pazpabotan npoekt «Hayka B peruoHbn»
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeTroanueckrue peKOMEH Al 10 CO3JaHUI0 KIIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAyYHOTO Mpo(duiieii 1 KIacCoB C yriyOJIEeHHBIM U3YUYCHHEM
MaTeMaTHKU, PU3UKH, XUMUH, OMOJIOTHH B 00I11€00pa30BaTEIbHBIX


https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf
https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

OpraHu3aluax ¢ UCIOJb30BaHUEM UHPPACTPYKTYpPBhI, CO3JaHHON B paMKax
HalMoHasbHOrO npoekTa «O0pazoBanue» (Ksanropuymsl, IT-kyOb1, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej _2025.pdf

Meroanueckue pekomenganuu. Opranusanus B3anmoaenictsus “llkona —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Konrtekcrablie 3a1aun. 3aganus Kk yaueoHomy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

e bubmuoreka I{OK https://m.edsoo.ru/7f413368

e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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