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NNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no yuebHomy nipeamery "buonorus" (nanee - OM0IOrus) Ha YpOBHE CpeIHEero o01ero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @epepaunny», @PI'OC COO, Konnenuuu npenogaBanus
y4eOHOoTo npenmMeTa «bHosaorus» 1 OCHOBHBIX MOJIOKEHHH (hefepaibHON pabodel mporpaMMbl BOCITUTAHUSI.

Yueonsiii peamet «buonorus» yriayonénnoro ypoBHs u3ydenust (10—11 kmaccer) SBISETCS OJHUM U3 KOMIIOHEHTOB MPEIMETHOM 001acTH
«EcrecTBeHHO-HayuHbIe TpeaMeThiy. CornacHo nonoxeHusM OI'OC COO npoduinbHbIe y9eOHBIC TPEAMETHI, U3yYaeMble Ha YTITyOIEHHOM
YPOBHE, SIBJIIOTCSI crtocoOoM muddeperimanm 00ydeHrs Ha YPOBHE CpeTHEro 00Iero o0pa3oBaHus U IPU3BAHBI 00ECIICYHTh
MIPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHUM OOIINM, CPEHUM MPOPECCUOHAIBHBIM U BBHICIIMM 0Opa3oBanueM. B To xe Bpems
KOKIBIA U3 ITHX y4EOHBIX MMPEAMETOB JIOJDKEH OBITh OPUCHTHPOBAH HA IPHOPUTETHOE PEIICHHE 00pa30BaTeIbHBIX, BOCIIUTATEIIHBIX U
Pa3BUBAIOIIKX 33724, CBI3aHHBIX ¢ MpodOopUeHTAIINEH 00yJalOIIUXCs U CTUMYIUPOBaHUEM HHTepeca K KOHKPETHOM 00J1acTH HAyYHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUIIMHOM, SKOIOTHEH, ICUXOIOTHEH, CHOPTOM MJIH BOSHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeamety "buosorusa" naér npeacraBieHue o LEIH U 3a/ladax u3ydyeHus yuyeOHoro npenmMera «buonorus» Ha
yriIyOJNE€HHOM YpOBHE, OonpeeiseT 00s3aTelibHOoe (MHBAPHAHTHOE) MIPEIMETHOE CO/IEpIKaHKe, €ro CTPYKTYPHUPOBAHUE 110 pa3jiesiaM U TeMaM,
pacripesiesieHue o KjlaccaM, peKOMEHIyeT IMOCJIe0BAaTEIbHOCTh U3yUeHHs y4eOHOro MaTepuaia ¢ y4déToM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, IOTUKH Y4eOHOr0 Mpoliecca, BO3pacTHBIX 0COOEHHOCTEl oOyyatonuxcs. B mporpamme o 6uosioruu peanu3oBaH
HPUHIMI IPEEMCTBEHHOCTHU C U3y4YeHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Oiarogaps ueMy IpocMaTpuBaeTcs
HaIpPaBJIEHHOCTb Ha MOCJENYIOIIee pa3BUTHE OMOIOTMYECKUX 3HAaHUHN, OPUEHTUPOBAHHBIX HAa (POPMUPOBAHNE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTUYECKOTO MBIIIJICHUS, TPEICTABICHHUI 0 310pOBOM 00pa3e ’K13HHU, HA BOCIUTaHUE OEPEex]HOr0 OTHOIIEHUS K
OKpY>KaroIllel MpupoIHOM cpene. B mporpaMme 1mo 6MoI0TUN TakKe MoKa3aHbl BO3MOKHOCTH y4eOHOTO npeameTa «buosorus» B peanu3anuu
tpedoBanuiit PI'OC COO k naaHUpyeMbIM JIMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3yJbTaTaM 00yueHHUs U B JOPMHUPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHOMN NEATEILHOCTH 00YyUYaIOIIUXCs 10 OCBOGHHUIO COIEP)KaHUs OMOJIOTHUECKOro 00pa3oBaHus Ha yPOBHE
CpeaHero o0miero 0opa3oBaHusl.

VY4eOnblil npeamer «buosorus» Ha ypoBHE cpefHero oo1ero o0pa3oBaHus 3aBepiaeT OHoJI0rnueckoe o0pa3oBaHue B IIKOJIE U
OpPUEHTHPOBAH Ha PACIIMPEHUE U YIITyOJIeHHe 3HaHUI 00y4JaroMXCs O )KUBOM MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHON OHOJIOTHH,
SMOPHOJIOrUU ¥ OMOJIOTHH PA3BUTHUS, TEHETUKH, CETICKIIUH, OMOTEXHOJIOTHH, BOIOLIMOHHOTO YUE€HUS U SKOJIOTHH.



N3yuenne yueGHOrO npenmera «bronorus» Ha yriry0JIeHHOM YpOBHE OPHEHTHPOBAHO Ha IMTOATOTOBKY 00YJalOMIMXCS K MOCIEAYIOIEMY
HOJTY4EHHIO OMOJIOTMYECKOTr0 00pa30BaHUs B By3aX M OpraHH3aLUAX CPeIHEro npodeccuoHaabHoro oopazosanus. OCHOBY €ro COAepKaHUs
COCTaBJIAET CUCTEMA OMOIOTHYECKUX 3HaHPII>i, IMOJIYYCHHBIX ITPHU U3YUYCHUU O6y‘-IaIOH_[I/IMI/IC$I COOTBCTCTBYIOIIMX CUCTCMATHYCCKUX Pa3aCIIOB
OMoJIOTMU HAa YPOBHE OCHOBHOTO 0011eTr0 00pa3oBanus, B 10—11 kimaccax 3T 3HaHUS MOJTy4aroT pa3BuTHe. Tak, pacupeHsl 1 yriayoaeHbl
OMOJIOTHYECKHE 3HAHUS O PacCTCHUAX, ) KUBOTHBIX, I‘pI/I6aX, 6aKTepI/IS'IX, OpraHu3MC 4YCJIOBCKA, OGH.II/IX 3aKOHOMCPHOCTAX KU3HU, JOIMOJIHUTCIILHO
BKJIFOUCHBI OMOJIOTUYECKHE CBECHNUS MPHKJIQJHOTO M TOUCKOBOTO XapaKTepa, KOTOPbIe MOKHO HCIIOJIB30BaTh KaK OPUEHTUPHI IS
nocJieayronero Beioopa npodeccun. Bozmoxna Takke HHTErpays OMOJOTHYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSIMH, TTOJTy4CHHBIMH
00y4alOMIMMUCS IPU U3Y4YEeHUH (HU3UKH, XUMHH, Teorpaguu 1 MaTeMaTuKU.

CtpykTypa nporpaMmsl o yueoHoMy npeamery "buosiorus" oTpaxaer CHCTEMHO-YPOBHEBBII U SBONIOIMOHHBIN MTOAXO0/IbI K U3yYEHHUIO
ouosiornu. CorslacHO UM, U3y4aroTCsi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JUISI dKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluH,
SBOJIIOIMH OPraHUYECKOr0 MUpPA Ha 3eMJie, COXpaHEHUs OMOIOrMYecKOro pasHooOpa3us mianeTsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI
MOJICKYJISIPHOM Y KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OUOJIOTHH Pa3BUTHS, TCHETHKH U CEJIEKIIUH, OMOTEXHOJIOTHH U CHHTETUYECKON
OMOJIOTHH, aKTYaTM3UPYIOTCS 3HAHUS 00YJaromuXcs 0 OOTaHWKE, 300JI0TUH, aHATOMUH, (hru3nosioruu yenoseka. B 11 kimacce usyqarores
HBOJTIOIIMOHHOE YYEHHE, OCHOBBI KOJIOTHH U YUeHHE 0 Ouocdepe.

VY4eOnblit mpenMeT «bruonorusy Mpu3BaH 00ECTIEYNTh OCBOSHHE 00yJAOIIUMUCS OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UICH, TPUHIIUIIOB U
IIPaBUJL, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUN O CTPOEHUH, MHOT000pa3uu 1 0COOEHHOCTAX
KJIETKU, OpTaHn3Ma, MOMYJISIIIMK, OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOINXCSI HAYYHbBIX JJOCTUKEHUSIX, COBPEMEHHBIX HCCIEA0BaHUAX B
OMOJIOTUH, TPUKJIAIHBIX aClIEKTaX OMOJOTMYEeCKUX 3HaHUMU. J[J1s pa3BUTHS U NTOAJIEP)KAaHUS HHTEpeca 00yJaronuxcs K OMoJI0ruu Hapsy co
3HAUUTENBHBIM 00BEMOM TEOPETHUECKOTO MaTepuaia B COIep>KaHUU ITPOTrPaMMBbI 110 OMOJIOTHH NPEAYCMOTPEHO 3HAKOMCTBO C UCTOpUEH
CTAHOBJIEHUS M Pa3BUTHs TOW WIIM MHOHN 006JacTH OMOJIOTUH, BKJIAZIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens n3yuenus yuebHoro npenmera «buonorus» Ha yriyO0Ja€HHOM ypoBHE — OBJa/IeHHe 00y4JaroIMMUCs 3HAaHUSMU O CTPYKTYpPHO-
(GYHKIMOHAIBHOI OpraHU3alyy >KUBBIX CHCTEM Pa3HOTO PaHTa U MPUOOPETEeHHE YMEHHUI HCIOIb30BaTh ATH 3HAHUS B (POPMUPOBAHUH
UHTEpeca K orpeieéHHON 001acTH MpohecCHOHAIBHON AEATENbHOCTH, CBSI3aHHOM ¢ OHosiorueil, i K BEIOOpYy y4eOHOro 3aBe/ieHUs IS
IPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHuUs.

I[OCTI/I)KCHI/IC eI U3yYCHUA y‘-IC6HOF0 npeamMeTa «buosorus» Ha yFHY6J'IéHHOM YPOBHC obOecreunBacTCs PCHICHUCM CIICAYIOIIHNX 3ada4:



OCBOCHHE 00YYAIOUUMHUCS CUCTEMbI OMOJIOTMUECKUX 3HAHUIN: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPUSX, KOHLIEIIUAX, THIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U IIPABUJIAX, COCTABIISAIOIINX COBPEMEHHYIO ECTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O CTPOEHUHU, MHOI000pa3uu u
0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPraHu3M, MOMYJIALUs, BI]I, OMOreoneHo3, buocdepa); 0 BEIIAIOUINXCS OTKPBITHSX U
COBPEMEHHBIX MCCIIEJOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE 00YUaIOIUXCSl ¢ METOJaMU TIO3HAHUS KUBOW MPUPOJIBI: UCCIEAOBATEIHCKUMHU METOAMH OMOJIOTUYECKUX HAYK (MOJICKYISIPHON
U KJICTOYHON OMOJNOTHH, SMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHSL, TCHETUKU U CENIEKIIUU, OMOTEXHOJIOTUH U CHHTETUYECKOM OMOJIOTHH,
MAJICOHTOJIOTUH, SKOJIOTHH ); METOJIaMHU CAMOCTOSITEIILHOTO IMPOBEICHUS OMOJIOTMYEeCKUX UCCIICOBAHMI B 1aO0OpaTOpUN U B IPUPOJIE
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHNE);

OBJIAJICHUE O0YJAIOIIMMHUCS YMEHHUSIMH: CAMOCTOSTEIFHO HAXOIUTh, aHATM3UPOBAThH U MCIIOJIH30BATh OMOJIOTHICCKYI0 HH(POPMAIIHIO;
M0JIb30BATHCSL OMOJIOTMYECKON TEPMUHOJIOTHEH M CHMBOJIMKOM; YCTAHABIIMBATH CBS3b MKy PA3BUTHEM OMOJIOTHH U COIIMATIBLHO-
AKOHOMHUYECKUMHU U YKOJIOTHYESCKUMHU MPOOIEMaMH YeJIOBEUECTBA; OLICHUBATH ITOCIIEICTBUS CBOCH JIETEIILHOCTH 110 OTHOIICHUIO K
OKpY’Karoliel IpUpoaHOi cpelie, COOCTBEHHOMY 3JI0POBBIO U 37I0POBBIO OKPYIKAIOIIUX JIFOICH; 000CHOBBIBATH M COOJIIOIATH MEPHI
npopHIAKTUKY MH(EKIIMOHHBIX 3a00JIeBaHuUH, TPaBUJIa MTOBEICHUS B IPUPOJIE U 00ecTieueHHs 6€30MacHOCTH COOCTBEHHOM
KHU3HEICATCIILHOCTH B YPE3BBIYAHHBIX CUTYAIUSIX IPUPOIHOTO H TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMECHHBIC HAYYHBIC
OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHC Y 06yqa}oumxc;1 HUHTCJUICKTYAJIbHBIX U TBOPUYCCKUX CITOCOOHOCTEH B nponecce 3HaKOMCTBA € BbIJAIOIIUMUCA OTKPBITHAMU U
COBpPCMCHHBIMU HUCCIICAOBAHUAMU B 6I/IOJ'IOI‘I/II/I, peuia€MbIMHU CrO Hp06HCMaMH, METOI0JIOTHEN OMOJIOTHYECKOTO HCCJIICOOBAHUA, IPOBCACHUS
OKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/II\/JI, pemicHuAd OMOIOTMYCCKUX 3aaa4, MOACIIUPOBAHUA OMOJIOTHUECKHX 00BEKTOB U IMponecCoB;

BOCIIMUTAHUC Y 06yqa}onmxc;1 LICHHOCTHOT'O OTHOIIEHHUS K )KMBOU npupoaec B ICJIOM U K OTACIIbHBIM e€ 00ObeKTaM U SABJIICHUAM; (I)OpMI/IpOBaHI/IC
3KOHOFI/I‘ICCKOI>'I, T€HETUYECKOM I'paMOTHOCTH, O6H.I€I>i KYJbTYPBI HTOBEACHUA B IIPUPOAC; UHTCTPALUN CCTCCTBCHHO-HAYYHBIX 3HaHPII>i;

nproOpeTeHre 00yJarOIIMMHKCS KOMIIETEHTHOCTH B pallMOHAILHOM MPUPOIOIOIB30BaHUHU (COOIOIeHNE TIPaBUII TIOBEICHUS B TIPUPO/IE,
OXpaHbl BUIOB, YKOCHCTEM, OHOC(hephl), COXpaHEHHH COOCTBEHHOTO 37I0POBBS U 3JI0POBbSI OKPYXKAIOIIHX JTFOACH (COOMIOACHUS MeP
npoduIaKkTUKu 3a00JIeBaHN, o0ecTieueHre 0€30MaCHOCTH KUZHEACITEILHOCTY B YPE3BBIYANHBIX CUTYAIMSIX TPUPOIHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUN U YMEHHI B TTOBCETHEBHOW JKU3HU;

CO3JaHuUC yCJ'IOBI/Iﬁ JJIs1 OCO3HAHHOI'O BLI60pa O6y‘-IaIOIJ_II/IMI/IC}I HHZ[HBHHyaHLHOﬁ 06pa30BaTeHLHOfI TPACKTOPUH, CHOCOGCTByIOIJ_[CI\/'I
MoCJICAYIOIEMY HpO(I)CCCI/IOHaJ'IBHOMy CaMOONpeaACIICHUIO, B COOTBETCTBUU C UHANBUAYAJIbHBIMU UHTCPECCAMU 1 HOTpCGHOCTHMI/I peruoHa.



OO11ee Yrco 4acoB, OTBEICHHBIX HA H3y4YeHUE OMOJIOTHH Ha YTIIYyOJICHHOM YpPOBHE CPEIHEro o0Iero oopasoBanusi, cocrapisier 204 yaca: B
10 knacce — 102 yaca (3 yaca B Hegenmo), B 11 kimacce — 102 gaca (3 yaca B HEEINIO).

OT60p opraHu3alvoHHBIX (POPM, METOJIOB U CPEACTB 00YUEHHSI OMOJIOTUU OCYILIECTBIISETCS ¢ YUETOM Ccrielu (UK ero coep KaHus U
HANpaBJICHHOCTH HA MPOIOJIKEHNE OMOIOTHYECKOTr0 00pa30BaHus B OPraHU3aMAX CPEIHETr0 MPO(EeCCHOHAILHOTO U BBICIIETO 00pa30BaHMs.

O0s13aTeNbHBIM YCIOBUEM MTPU 00YYEHUH OMOJIOTHUH Ha YTIyOJIEHHOM YPOBHE SIBJIETCS IPOBEJACHHE Ta00PATOPHBIX U MPAKTHUECKUX padoT.
Taxxe ydactre 00y4daromuXcsl B BBIIIOJIHEHUU TPOEKTHBIX U Y4eOHO-HCCIE0BATENbCKUX Pab0T, TEeMaTHKa KOTOPBIX OMPEAESeTCs] YUUTEIEM
Ha OCHOBE MMEIOIINXCS MAaTEPUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBHUI.

COJEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHue MporpaMMbl, BBIIICIIEHHOE KYPCU8OM, HE BXOAUT B IIPOBEPKY rocyAapcTBEHHOM uroropoit arrectauuu (I'MA).

Tema 1. Bnonorus kak Hayka

CoBpemenHast Ouosiorus — KoMIjieKcHasi Hayka. KpaTkas uctopus pa3Buths Onosioruu. buonornueckue Hayku U u3ydaeMble UMH ITPOOJIEMBI.
@dyH1aMeHTaIbHbIE, IPUKIIAAHbBIE U TIOUCKOBBIC HAyYHbIE UCCIIEI0BAHMS B OMOIOTHH.

3naueHue Ouosioruu B GOPMUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-HAYYHOM KapTHHbI Mupa. [Ipodeccun, cBsa3anHble ¢ Onosiorueid. 3HaueHue
OMOJIOTHH B MPAKTHUECKON AEATEIbHOCTH YEJIOBEKa: MEIUIIUHE, CETbCKOM X03sICTBE, TPOMBIIUIEHHOCTH, OXPaHe MPUPO/IBI.



JdemoncTpanuu

[Toprpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseit, I'. Mennens, B. . Bepnanckuii, U. I1. [TaBnos, U.
N. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabannbl ¥ cxeMmbl: «CBSI3b OHOIOTHH C APYTUMHU HAYKaMUn), «CucreMa OHMOJIOTrHYECKUX HaYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBBIe ccTeMBI Kak npeaAMET U3YUCHU A ouonorun. CBOMCTBA KUBBIX CUCTEM: CANMHCTBO XMMHUYCCKOI'O COCTaBa, JUCKPETHOCTb U
HCJIOCTHOCTD, CJIOKHOCTD U YIIOPAAOYCHHOCTD CTPYKTYPBI, OTKPBITOCTh, CaMOOpPIraHu3anus, CaMOBOCIIPOU3BCACHUC, Ppa3ApPaAKUMOCTD,
N3MCHUYUBOCTDL, POCT U Pa3BUTHUC.

YpOBHM OpraHU3alUH )KUBBIX CUCTEM: MOJICKYJIAPHBIN, KJIETOUHBIA, TKAHEBBIN, OPraHU3MEHHBIN, MTOMYJISIHIHOHHO-BUI0BOM, YKOCUCTEMHBIN
(buoreonieHOTHYECKHIT ), OrochepHbIi. [Iporecchl, MporCcXoasIue B )KUBBIX cucTeMax. OCHOBHBIC TIPU3HAKY JKUBOTO. JKH3HB Kak popma
CyILIECTBOBaHUA MaTepuu. Hayku, n3ydaromine >kMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alvu.

Nsyuenue xuBbix cucteM. Metozsl Onosnorndeckoit Hayku. Habmonenue, nusmepenne, SKCIIepUMEHT, CUCTeMaTu3anus, Metaananus. [lonstue
0 3aBHCHMOM U He3aBUCUMOM niepeMeHHoM. [ImanupoBanue sxcniepuMmenta. IlocranoBka u nposepka runores. Hynesas runoresa. [lonstue
BBIOOPKH U €€ TOCTOBEPHOCTh. Pa3dpoc B Ouonornyeckux gaHHbIX. O1eHKa TOCTOBEPHOCTH MOJYYEHHBIX Pe3yNIbTaToB. [[pUYMHBI HCKaKEHUS
pe3yJIbTaToOB 3KcnepumenTa. [IoHsITHEe CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabauie! U cxeMbl: «OCHOBHBIE TPU3HAKY KU3HUY, «bronoruueckue cuctemb», «CBONCTBA )KMUBOW MaTepUn», «Y pOBHU OpPTaHU3AlUU KUBOU

npupoas», «CTpoeHHe KUBOTHON KIETKW», « TKaHU )KUBOTHBIX», «CUCTEMBI OPIaHOB YEJIOBEUYECKOT0 OpraHu3ma», «bruoreoneHos»,
«buochepay, «MeTobl U3ydeHUs )KUBOU TPUPOJIBI.

OOGopynoBanue: 1adbopaTtopHOEe 00OPYAOBAHUE JIJIsI TPOBEACHUS HAOIIOACHHH, M3MEPEHUH, SKCTIEPUMEHTOB.

HpaKTH‘leCKaH pa60Ta «Hcnonp30BaHuE PA3JIMIHBIX METOA0B IMPU U3YUCHUU KUBLIX CUCTECM».



Tema 3. BuoJjgorusi KJieTku

Kietka — cTpykTypHO-QYHKITMOHAIBHAS €AMHUIIA )XKUBOTO. MicTopus oTkpeiTHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounast reopust
(T. LlIBanH, M. IlIneitnen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUYHON TCOPHH.

MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHU: MUKPOCKOIUA, XpoMatorpadus, 31eKTpodopes, METO MEYEHBIX aTOMOB,
muddepeHIanbsHoe HeHTPUPYTHpOBaHUE, KYIbTUBUPOBAHUE KIIETOK. M3yueHue pukcupo8anHHbix Kiemok. INeKTPOHHAs
MUKpockomnus. Kongpokanvruas mukpockonus. BumanvHoe (npudicusHenHoe) uzyuenue Kiemox.

JlemoHcTpanun
Iloptpertsl: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M. bap.

Tabnuibt 1 cxembl: «CBETOBOW MUKPOCKOID», «DIIEKTPOHHBIA MHUKPOCKOI, «VICTOpHS pa3BUTHSI METOA0B MUKPOCKOTIANY.

O6ODVI[OBaHI/ICI CBETOBOM MHKPOCKOII, MUKpOIIPCIIapaTbl paCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJIBHLIX KIJICTOK.

IIpakTuyeckas padora «3yueHue METOA0B KJIETOUHOI Ononoruu (xpomarorpadus, snexrpodopes, nuddhepeHranTsHoe
ueHtpudyruposanue, [TLP)».

Tema 4. Xumudeckasi OpraHu3anusi KJIeTKH

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U YJIIbTPaMUKPO3JIEMEHTHL. Bosia 1 €€ posib Kak pacCTBOPUTEIIS], pEareHTa, y4acTHe B
CTPYKTYPUPOBAHUHU KIIETKHU, TEIUIOPETYISIKU. MuHepaabHbIe BELIeCTBa KJIETKH, UX Onosiornyeckas posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIeTku. buonorndeckue nonumepsl. beaku. AMUHOKHCIOTHBIN cocTaB 6eaKkoB. CTPYKTYpbl O€IKOBOW MOJIEKYIIHI.
[TepBuuHas cTpyKkTypa Oenka, nenTuaHas cBs3b. BropuuHnas, TpeTuuHas, 4eTBepTUUHAs CTPYKTYphI. JleHaTyparus. CBoiicTBa G€KOB.
Knaccudukanus 6enxoB. buonornueckue pyHkuuu 0enkos. [lpuonsi.



YrneBoasl. MoHOcaxapu/Ibl, AUCAXapUIbl, OJIMTOcaxapubl U noaucaxapuabl. OOHIMi m1aH cTpoeHus U HU3UKO-XUMUYECKUE CBOMCTBA
yrieBoaoB. bronornyeckue GyHKIMM yriieBOIOB.

JIummuzer. I'unpodunsaO-rHIpodoOHEIe cBOiicTBA. Knaccudukanus munuaos. Tpuraunepuasl, Gochoaunuabl, BOCKU, CTEPOUIbIL.
Buonornueckue ¢pynkunu munuaoB. O0ImuMe CBOHCTBa OMOIOTHYECKUX MEMOpPaH — TEKy4YeCThb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
HOJTYIIPOHHUIIAEMOCTb.

Hyxneunossie kuciotel. JJHK u PHK. Ctpoenne nyknennoBbix kuciot. Hykneoruasl. [Ipunnun kommiementapaoctu. [Ipasuno Yapradda.
Crpykrypa JJIHK — nBoiinas cnupans. Mectonaxoxaenne u ononorndeckune Gpynakuuu JTHK. Bugst PHK. @ynkuuu PHK B kiietke.

Ctpoenue monekynbl AT®. Makposprudeckue cBs3u B moiniekyne AT®. buonorunueckue pynkiuu ATD. BoccraHoBIeHHbIE TEPEHOCUYUKH, UX
byHkMy B Kietke. Jpyeue nyxneozuompugocghamor (HT®). CexenupoBanue JJHK. Memoowr cenomuku, mpanckpunmomuxu, npomeomuxu.

CtpyktypHast Ouonorus: 6MoxuMudecke u 6nodusnuecKre uCCieI0BaHus COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI
ouomMoekyn. Mooenuposanue cmpykmypol u yHKYuil OUOMONIEKY U ux Komniekcos. Komnviomepnoiii ouzatin u opeanuueckuti cunmes
OUOMONIEKY U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanun
Hoptpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.
[narpammsbl: «Pacnpenenenne XUuMUYECKUX 3JIEMEHTOB B HEKMBOM MTpUpPoie», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B JKHBOM MTPUPOJIEN.

Ta6n1/1m,1 " CXCMBI: «Hepnozmqecxas[ Ta6J'II/IIIa XUMHUYCCKUX DJICMCHTOB, «CTpOCHI/Ie MOJICKYJIBI BOABI», «BGHIGCTBa B COCTAaBC OPraHu3MoOB»,

«CTtpoeHne MoJeKyIbl 0enkay, «CTpYKTYypbl OEIKOBOI MOJIEKYIbD», «CTpOSHUE MOJIEKYJT YTIIIEBOJA0BY, «CTpOCHUE MOJIEKYJT JIUITHIOBY,
«HyknenHoBbIe KUCIOTHIY, «CTpoeHne Monekyinsl ATDy.

OO6opyoBaHue: XuMUYecKasi 1ocyia 1 000py10BaHUE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C IMOMOIIBIO KAUeCTBEHHBIX PEAKIIHID.

JIaﬁopaTopHaﬂ paﬁoTa «HccnenoBanue HYKJIICMHOBBIX KHUCJIOT, BBIJACJIICHHBIX U3 KJICTOK PA3JIMYHBIX OPTraHU3MOB.



Tema 5. Ctpoenue n QyHKIUM KIETKH
Tunsl KIETOK: 3yKapuoTHUecKas U pokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuyeckoit kinetku. Kierounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOEHUS TeTepoTpo(HOI U aBTOTPOPHOM
IPOKAapUOTUYECKHX KJIETOK. MecTo U posib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dyKapuOTHUYeCKOM KieTku. [lnasmaTuueckas memOpana (rasmaiemma). CTpyKTypa mia3MaTHdeCcKou
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTUYecKy0 MeMOpaHy: naccuBHbIN (Auddy3us, ooneruénnas auddysus), akTHBHbBIN
(MepBUYHBINA U BTOPUYHBIN akTUBHBIN TpaHncnopT). [lonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIHUTO3:
MUHOLIUTO3, aronuTos. Dk301uTo3. Kierounas crenka. CTpykTypa ¥ QyHKIMH KJIETOUHOW CTEHKU PacTeHUM, rpruoOoB.

[Muroruasma. Lluro3zons. Llutockener. /IBuxenue nuronnasmsl. Opranou sl kiaeTku. OnHOMeMOpaHHbIE OPraHOUAbI KIETKU:
snpomnazmaTrueckas cetsb (OI1C), annapar ['onbaku, TM30COMBI, UX CTpOCHHUE U GYHKLIUHU. B3auMOCBsI3b 0JHOMEMOpaHHbBIX OPTaHOUIOB
kieTku. CTpoeHHe IrpaHyIsIpHOro peTuKyiayma. Mexanusm nanpasnenus doeakog 6 II1C. CuHTe3 pacTBOPUMBIX 0eKOB. CHHTE3 KIETOUHBIX
mMeMOpaH. ['magkuit (arpanynspHbIi) SHA0IIIa3MaTHUeCKui peTukynyM. CekpetopHas ¢pyHkuus annapata ['onsxu. Moougukayus 6enko 6
annapame ['onvoocu. Copmuposka 6enxog 6 annapame I 0160xcu. TpaHCTIOPT BEIECTB B KJIeTKe. Bakyonn pacTuTenbHbIX KieToK. KieTounslit
cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM bl KJIETKH: MUTOXOHJPUH, ITACTUABL. [Ipoucxoscoenue mumoxonoputi u naacmuo. Cumbuozenes
(K.C. Mepeacrosckuii, JI. Mapeynuc). Ctpoenue u GyHKIIMHM MUTOXOHAPUNA 1 TmacTu. [lepBuyuHbIe, BTOPUYHBIE U CIIOKHBIC TIIIACTHIBI
(OTOCUHTE3UPYIOUINX FYKapUOT. XJIOPOIIACThI, XPOMOIUIACTHI, TEMKOIIACTHI BHICIIUX PACTEHHM.

HememOpanHnble opranon il kiaeTkn CTpoeHue v GyHKINN HeMEeMOpaHHbBIX OPraHOUI0B KIETKU. Pubocomsl. IIpomescymounvie punamenmeol.
MukpoduiiaMeHThl. Akmunogvle Mukpoguiamenmeol. MplllledHbIE KIETKU. AKMUHOBbIE KOMHNOHEHMbl HeMblUEeYHbIX KlemoK. MUKpOTPYyOOUKH.
Knerounsiii nentp. CTpoeHue u IBUKEHHUE KI'YTUKOB U pecHu4YeK. MUkpoTpyOouku nuroriasmel. Llentpuons. benku, accoyuuposannvie ¢
MUuxkpoguramenmamu u Mukpompyoouxkamu. Momopnvie benxu.



Anpo. O6omnouka aapa, XpOMaTHH, KAPUOILIA3Ma, SAPBIIIKHA, UX CTpOoeHUE U GYHKIMH. S nepHblid 6enKoBbIi MaTpuke. [IpocTpancTBEHHOE
pacroyioKeHUe XpOMOCOM B UHTEP(A3HOM siApe. Dyxpomamun u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JuHamuxa A0epHol
06010uKU 8 MUmo3ze. H0epHulii mpancnopm.

Kiietounsie BitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHOM, )KUBOTHOM, TPUOHOI).
JdemoHcTpauuu
Ioptpetni: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubt 1 cxembl: «CTpOEHUE SYKAPUOTUIECKOH KIIETKNY, «CTpOoeHHNe KUBOTHOU KIETKI», «CTPOCHUE PACTUTENBHON KIETKNY, «CTpoeHHe
MUTOXOHIPUMNY, «S1po», «CTpoeHne NPOKAPUOTUYECKON KIIETKIY.

OObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPETIapaThl 0aKTepHUAIbHBIX KIETOK.

JlabopaTopnasi paGora «l3yueHne cTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.
IIpakTuueckasi padora «/3yueHne CBOMCTB KICTOYHON MEMOPaHBI».
JlaGopaTopHnas pa6ora «VccinenoBanue 1a3Moiin3a U 1eIUIa3MOJIN3a B PACTUTEIbHBIX KIETKax.

IpakTuyeckas padora «/3yueHue ABUKEHUS IUTOIIA3MBI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NpeBpallleHNe JHEPTHH B KJIeTKe

AcCCUMMIIAIMS U AUCCUMMIISIMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIA. YyacTue Kuciaopoaa
B 0OMEHHBIX Ipoleccax. JHepreTuueckoe odecnedenre kieTku: npespamienne AT B 0OMeHHbIX npolieccax. @epMEeHTaTUBHBIN XapaKkTep
peakuuit kaeTogyHoro Meradbonusma. epMeHThI, UX CTPOEHHE, CBOMCTBAa U MexaHu3M aelcTBusd. KopepmenTsl. OTinuus GepMEeHTOB OT
HEOPraHMYECKUX KaTalln3aToOpoB. belKku-akTHBaTOPhI U OETKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX peakUnil OT
pa3IUYHbBIX (PaKTOPOB.



[TepBUUHBII CHHTE3 OpraHUYECKHUX BEHIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbIL U OKCULEHHbIU (homocunmes y

baxmepuii. Ceemocodbuparowue nuemMeHmsol U nueMenmol peakyuoHHo2o yenmpa. Poib XinopomnactoB B npouecce porocunre3a. CBeToBas u
TeMHOBas pa3bl. PQomoovixanue, C3-, Cs- u CAM-munwvt pomocunmesa. IlpoayktuBHOCT (hoTOCHHTE3a. BriusiHue pa3nuyHbpix (akTOpoB HA
CKOpOCTh (poTocHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocunTes. PazHooOpasne opraHu3MOB-XeMOCHHTETHKOB: HUTPUDUIHPYIONIHE OaKTepuH, xKelle300aKkTeprun, cepodakTepuu, BOJIOPOIHBIC
OaxkTepun. 3HaYEHHE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Oposkenust. [IpoaykThl OpoKeHUs M HX UCTIOIh30BAHUE YEIOBEKOM. AHA3POOHBIE MUKPOOPTAaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUHU M BO3OYIUTEH OOJIC3HEH.

A3pO6HBIe OpraHru3MBhbI. OTansl OQHCPIreTHYCCKOIro obMeHa. IToaroroButenbHbIl 3Tan. I TuKomu3 — 6CCKI/ICJ'IOpOI[HOC PaCICIICHHUC I'IFOKO3bI.

Buosornveckoe okucieHue, WK KJICTOYHOE JbIXxaHue. Posib MUTOXOHIIpHIA B TIpoIieccaXx OMOJIOrHYECKOro OKHCICHUs. [IMKIInyeckne peakium.
OxucnutensHoe GochopunupoBanue. Inepaus memopanroz2o epaduenma npomonos. Cunmez AT®: paboma npomonnot ATD-
cunmasel. [IpenmyiecTBa a3poOHOro MyTH OOMEHa BEILECTB Mepe] aHadpoOHBIM. D(H(HEKTUBHOCTH SJHEPTETHUECKOTO OOMEHA.

JlemoHcTpanun
IToprpersr: JIx. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3us.

Tabnuipl u cxembl: «POTOCHHTE3Y, « IHEPTeTUUECKU 00Meny, «brocunTtes 6enkay, «CTpoeHue pepMeHTa, «XeMOCHHTE?Y.

OO6opyoBaHue: CBETOBOI MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBJIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi padora «l3ydyeHne KaTaTUTUUECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEpPEe aMIIIa3bl WA KaTaaa3bl)y.
JlabopaTopnasi padora «l3ydyeHue (pepMEHTaTUBHOTO paCUIETNIEHUs IEPOKCH 1A BOJIOPOA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).
Jladoparopnasi padora «CpaBHeHHUE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

Jladoparopnasi padora «CpaBHEeHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUS.



Tema 7. HaciencrBeHHast uHpopManus U peajmn3amnus eé B KJIeTKe

Peakuuu MatpuuHoro cunrtesa. [IpyHIINIT KOMIUIEMEHTAPHOCTH B peaklUIX MAaTPUYHOrO cuHTe3a. Peanuzanus Hacie cTBEHHOM HH(pOpMaLUU.
['enernueckuii koa, ero cBoricta. Tpanckpumniusa — Matpuunblid cuHTe3 PHK. TIpuHIUNBI TpaHCKpUNIIUKA: KOMILIEMEHTAPHOCTD,
AHTUNAPAICTFHOCTh, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancisamus u e€ atanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6enka. YcnoBust Ouocunresa 6enka. KogupoBanue amuHokuciot. Poib
pubocoM B OMocHHTE3€e OelKa.

Coepemenuvie npedcmasieHus o cmpoenuu 2eHos. Opranuzaiys TeHOMa y IPOKapHUOT U SyKapuoT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (®. XKakob, XK. Mano). Monexynsapusie mexanusmol dsKcnpeccuu 2eHo8 y sykapuom. Pons xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kiierounslii romeocTas.

Bupycol — HeknieTouHble (hOPMBI )KU3HHU U 00IUTraTHbIe Mapa3uThl. CTpOoeHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
O6aktepuodaros. Kusnennwviti yuxi JJHK-cooeporcawux supycos, PHK-cooepaicawux supycos, bakmepuogpazos. Qopamuas mpaHckpunyusi,
peeepmasa, unmezpasd.

BupycHurble 3a0601eBaHus yenoBeka, KUBOTHbBIX, pactenuid. CIINI, COVID-19, counanbHbie 1 MEAULIMHCKHUE TPOOIEMBI.

buoungopmamuxa: unmezpayus u ananusz 6orvuiux maccueos («bigdatar») cmpykmyphuix buonozuveckux oannvix. Hanomexnonoeuu 6
ouonocuu u meduyune. Ilpoepammupyemvie ynxyuu d6eaxos. Cnocodvl 00cmasku i1ekapcms.

JdemoHcTpauuu

IToptpetsr: H. K. Konsuos, /. . UBaHOBCKUIA.

Tabmuibl u cxemsl: «buocunTtes Oenka», «['eHeTndyeckuii Koy, «Bupycer», «bakrepuodarmny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ZKu3zHeHHBIN UK KJIETKH



Knerounslii nuki, ero nepuoas! U peryisuus. Marepdasza u muro3. OcobeHHOCTH MPOLEcCOB, MpoTeKaoMX B uHTepdase. [lonroroBka
KJIETKU K AeneHuto. IIpecnnreTnuecknii (IOCTMUTOTUYECKUH ), CHHTETUYECKUM U IOCTCUHTETUUECKUN (IPEMUTOTUYECKUI) IEPUOIBI
UHTEp(a3bl.

Marpuunsiii cunre3 JJHK — permmukanys. [Ipuanuns! perumkanuu JIHK: KOMIUIEMEHTapHOCTSD, IIOJIyKOHCEPBATUBHBIN CUHTES,
aHTUNapamenbHocTh. MexanusMm permukanuu JJHK. Xpomocomsr. Ctpoenue xpomocoM. Tenmomeps! u Tenomepasza. XpoOMOCOMHBIN HA0Op
KJIETKH — KapuoTUI. JIUIIONAHbIN U TaluIONAHBIH HAaOOphl XpoMOcOM. I 'oMotorn4Hbie XpoMOCOMBI. 11010BbIE XPOMOCOMBI.

I[GJIGHI/IG KJIICTKH — MUTO3. CTa[[I/II/I MHTO3a U IIPOUCXOAAIINE B HUX MTPOLCCCHI. Twunel MuTo3a. KapI/IOKI/IH€3 U IUMTOKHUHES. buonorudeckoe
3HA4YCHUEC MHUTO3A.

P CTYJIALIUA MUTOTUYICCKOT'O NUKJIA KIICTKH. HporpaMMI/IpyeMaﬂ KJIETOYHAs THOEIb — alloNTo3.

KnerouHoe si1po, XxpoMocoMbl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanusmbl npoaugepayuu, ougdepeHyuposku, cmapenus u 2ubenu Kiemox.
«L{ugpposas knemkay» — buoungopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanun

Tabmuipl U cxembl: «KU3HEHHBIN UK KIETKNY», «MuTo3y», «CtpoeHue xpomocom», «Permkarus [JJHK».

OO6opyoBaHKe: CBETOBOI MUKPOCKOI, MUKponpenaparsl: «MuTo3 B KJIeTKaxX KOpelKa JyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTopHas pa6ora «HaGmroeHrne MuTO3a B KJIeTKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKPOIIpenaparax ).

Tema 9. Ctpoenne n pyHKIIUM OPraHU3MOB
buonoruueckoe paznooOpaszue oprann3mMoB. OJHOKIETOYHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

OCo0EHHOCTH CTPOCHUS M )KH3HEASATETFHOCTH OJHOKJIETOUYHBIX OPTaHU3MOB. bakTepun, apxeu, OqHOKJIETOYHbIE TPHUOBI, OJTHOKJICTOYHBIC
BOJIOPOCIIH, IPYTHE MPOTUCTHI. KoloHManbHBIE OPraHu3MBI.



BzanmocBsa3b yacTell MHOTOKJIIETOYHOT'O opraHu3ma. TKaHI/I, OpraHbl U CUCTEMbI OPIraHOB. OpraHI/I3M KaK €IJUHO€C LI CJIO0C. I'omeocras.

Tkanu pacrenuil. Tumel pacTUTETHLHBIX TKaHEH: 0Opa3oBaTenbHasl, TOKPOBHAsA, IPOBOSIIAS, OCHOBHAs, MexaHn4eckas. OcoOeHHOCTH
CTpoeHUs, PYHKIUN U PACIOJIOKEHUS TKaHEeH B OpraHax pacTeHUH.

TkaHU )KUBOTHBIX M YeJIOBEKa. TUIIBI JKUBOTHBIX TKAHEH: OIIMTEIIMAIbHAA, COCAUHUTCIIbHAA, MBIILICYHAsA, HCPBHAs. Oco0eHHOCTH CTPOCHUA,
(byHKI_II/Iﬁ H pacCIioJIOXKCHUA TKaHEeH B opraHax XMBOTHBIX W YCJIOBCKaA.

OpFaHBI. BereratuBnbie u T'CHCPATHUBHBIC OPraHbl paCTeHHﬁ. OpraHm N CUCTEMBI OPraHOB JXMBOTHBIX W YCJIOBCKA. CDYHKI_II/II/I OpraHoB U CUCTEM
OpraHoB.

Onopa TCJ1a OPpraHu3MOB. KapKac paCTCHHﬁ. CkeJeTnl OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX KMBOTHBIX. Hapy>KHbII>'I u BHYTpeHHI/Iﬁ CKCJICT.
CTpOCHI/Ie U TUIIBI COETUHEHUS KOCTEH.

JIBrkeHHME OpraHU3MOB. [[BHKEHIE OHOKICTOUYHBIX OPTaHU3MOB: aMEOOUTHOE, KTYTHKOBOEC, peCHUYHOE. J[BI)KEHHE MHOTOKJIETOUHBIX
pacTeHUi: TPOMU3MBI M HACTUU. J[BH)KEHNE MHOTOKJIETOYHBIX )KUBOTHBIX M YEJIOBEKa: MblllieyHas cucteMa. Peduekc. CkeneTHbIe MBIIIIBI U UX
pabora.

IIutanme OpraHMu3MoOB. HOFJ’IOHICHI/IG BOJBI, YTIJICKHUCIIOIO rada 1 MUHCPAJIbHBIX BEIICCTB PaCTCHHUAMMU. IIutanme )XMBOTHEIX. BHyTpI/IHOJ'IOCTHOG
" BHYTPHUKIICTOYHOC MNIICBAPCHUC. IIutanue MO3BOHOYHBIX KUBOTHHIX. OTI[GHBI MUIICBAPUTCIIBHOT'O TpAaKTa. HI/IH_[eBapI/ITCJ'ILHHC KCEJIC3bI.
HI/IH_[CBapI/ITCHBHaH CHUCTEMaA YCJIOBCKA.

Heixanue opranu3moB. Jlprxanue pacrenuid. J{pixanue uBOTHBIX. Juddy3ust ra30B uepe3 moBEpXHOCTh KiIeTkH. Ko)kHOE JpIXxaHue.
JpixaTenbHas moBepxHocTh. JKabepHoe u néroyHoe Apixanue. J{pIxaHne mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOIIOIMOHHOE YCIOKHEHHE
CTPOEHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. /[pIxaTenpHas cucteMa yenoBeka. MexaHn3M BEHTUIISALNM JIETKUX Y IITUL] U MIIEKOITUTAIOIIUX.
Perynsmus apixanus. JlpixarenbHble 00BEMBI.

TpaHcnopt BemiecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHCIOPT BELIECTB y XKUBOTHBIX. KpoBeHOCHas cucreMa u €
opransl. KpoBeHOCHas cucTeMa MO3BOHOUHBIX JKUBOTHBIX M yenoBeka. Cepliie, KpOBEHOCHbIE cocy/ibl U KpoBb. Kpyru kpoBooOparieHusi.
OBOJIIOLIMOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHON CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u e€ perymsius.

Brinenenue Y OpraHu3MoB. Brigenenue y paCTeHHﬁ. Brigenenue Y ’XUBOTHBIX. COKpaTI/ITeJIBHBIe BaKYyOJIH. OpTaHBI BBIJACIICHHA. q)I/IJ'ILTpaLII/ISI,
CCKpCLUA U 06paTHoe BCAaChbIBAHHUE KaK MCXaHHU3MbI pa6OTLI OpTraHOB BbIACJICHUA. CBs13b IIOJIOCTH TEJIA C KpOBCHOCHOﬁ U BBIICIUTEILHOMN



cucteMamiu. Boienenue y mo3BOHOYHBIX KUBOTHBIX U uesnoBeka. [louku. Ctpoenue u ¢pyHkiuonupoBanue Heppona. O6pazoBaHrue MOUYH Yy
YeJI0BEKA.

3amuTa y Opranu3MoB. 3alluTa y OJTHOKIETOYHbIX OpraHu3MoB. Criopbl OaKTepHil U HUCTHI MPOCTEHIINX. 3alIUTa Yy MHOTOKJIETOYHBIX
pacrenuii. Kyrukyna. CpeacTBa macCUBHON U XUMHUYECKOM 3aIUThl. OUTOHIIHIBI.

3aimuTa y MHOTOKJIETOUHBIX dKUBOTHBIX. [IOKpOBBI U UX MpoU3BOAHBIE. 3allluTa OpraHu3Ma oT Oosie3Hel. iMMyHHas cuctema yenoBeka.
KiteTounslii 1 TyMOpaJIbHBIM UMMYHUTET. BposkIEHHBIN 1 TPUOOPETEHHBIN CrIeM(PUICCKUNA UMMYHUTET. Teopus KIIOHATBHO-CEIIEKTUBHOTO
ummynurera (I1. Opnux, ®. M. bepner, C. Tonerasa). BocrianurenbHbie 0TBETHI OpraHu3MoB. Posib Bpo)KIEHHOTO KIMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHMII.

PazgpaxxumocTs 1 perynsus y opranu3sMoB. PazipakXuMoCTh y OTHOKJIETOYHBIX OpraHU3MOB. Takcuchl. Pa3apakuMoCTh U peryisnums y
pactenuii. PocToBbIe BEMIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediiekTopHas peryssius y )XUBOTHBIX. HepBHas crctemMa 1 e€ OTeNbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOM
CHCTEMBI y )KHBOTHBIX. OT/IEJIBI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaekropHas ayra. be3ycioBHbIe U yCIIOBHBIE
pedIIeKCHLI.

['ymopanbHast peryssums 1 S9HA0OKpUHHAs CUCTEMA )KMBOTHBIX U ueloBeKa. JKene3pl S9HAOKpUHHOM CUCTEMBI M MX TOPMOHBI. [leficTBue
rOpMOHOB. B3anMocCBs3b HEPBHOI U SHAOKPUHHON cucteM. ['unoranamo-runogusapHas cucrema.

Jdemoncrpauuu
Hoptper: U. I1. [1aBnos.

Tabauie! U cxeMbl: «OIHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOUHbIE BOIOpOCIN», «bakrepuny, «IIpocreiimmey, «Opraubl IBETKOBBIX

pacTtenuit», «CucreMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHee cTpoeHne HaceKOMBbIX», « TkaHM pacTeHui», «KopHEBbIE CUCTEMBI,
«Ctpoenue crebdinsny, «CTpoeHue JUCTOBON TNIACTUHKMY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «[lumeBapurenbHas cucremay,
«KposeHnocnas cucremay, «/IpixarenbHas cucrema», «HepBHas cucremay, «Koxay, «Mpleunas cuctemMay, « BplienuTenpHas cuctemMay,
«DHJIOKpUHHAs cucteMay, «CTpoeHue MbIIby, «MIMMyHHUTETY, «KuIeuyHomonocTHbIe), «CxemMa MuTaHus pacTeHui», «KpoBeHOCHBIE
CUCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE rUAphl», «CTpoeHHE I1aHapun», «BHyTpeHHEe CTpOeHUE 10K I€BOT0 YepBs», «HepBHast
cucrtema pbio», «HepBHas cuctema nsarymkny, «HepBHas cuctema npecmbikaromuxcs», «HepBHas cuctema ntuny, «HepBHast cuctema
MmilekonuTaromux», «HepBHas cucrema uenosekay, «Pediekcy.



OO6opy10BaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OJTHOKJIETOYHBIX OPIraHU3MOB, MUKPOIIPENapaThl TKaHel, paKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMH HACEKOMBIX, UTVIOKOKHX, )KUBBIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUH, repO0apuy pacCTeHUI pa3HbIX OTIENIOB, BIAYKHBIE IIPENapaThl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUICKIIUH OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelloBeKa, 000pyI0BaHUE /TS IEMOHCTPAIIH
MOYBEHHOTO M BO3YIIHOTO MMUTaHUS PACTCHH, pacIeIUICHUs KpaxMaia U OeJIKOB Mo AeHCTBHUEM (hepMEHTOB, 000PYIOBAHUE [T
JIEMOHCTPALIMH OIIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAHU3MA JbIXaTEIbHbIX JBUKEHUN, MOJEIIN FOJIOBHOTO MO3ra
pa3IMYHBIX )KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TkaHel pacTeHHI.
Jladoparopnas padora «/3yueHnne TKaHeH JKUBOTHBIX.

JlabopaTopnasi padora «l3ydyeHre opraHoB I[BETKOBOTO PACTECHUS.

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPTAaHU3MOB

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIoUasi BEreTaTUBHOE) U 10JI0Boe. Buibl 6ecronoro pa3sMHOKEHUS: TOYKOBaHUE,
CHOpYJALUs, pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pazmuoxenue. [TonoBeie kneTku, uau rametsl. Meito3. Ctaguu meiosza. [ToBenenue xpomocom B meio3e. Kpoccunrosep.
buosiornyeckuii CMbICa MeH03a U TIOJIOBOTO poriecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3suTHe. I'ameTorenes y ’uBOTHBIX. [TomoBeIe xene3pl. OOpa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepMaTroreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KJIETOK.

Ormo10TBOpeHNE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIJIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB. Mopgoecenes — 00Ha u3 21a8HbIX
npoonem amopuonocuu. Konyenyus mopgoeenos u mooenu mopghozenesa. Ctaguu aMOprUOTeHe3a )KUBOTHBIX (Ha TPUMEpE JISTYIIKHN).
Hpobnenue. Tunsl apobnenwus. /Jemepmunuposannoe u HeoepmuHuposantoe opoonenue. bracmyna, munvi 6aacmyn. OCOOEHHOCTH APOOICHUS
MJICKOITHTAIONINX. 3apO/IbIIIEeBhIC INCTKH (TaCTPYJIAIMS ). 3aKiIaika OpraHOB U TKaHEH M3 3apO/IbIIIEBhIX JINCTKOB. B3aMHOe BIIHMSIHIE YacTel



pa3BUBAIOILETOCs 3apobliia (3MOpHOHATbHAS MHIYKIHS ). 3aKiIajlKa [J1aHa CTPOSHUS KUBOTHOTO KaK pe3yabTaT HepapXUUeCKUX
B3aMMOJICHCTBHI IeHOB. BrusiHue Ha SMOpHUOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pa3Butue xxuBoTHbIX. [TocTamMOpronansHbiil nepuoa. [Ipsimoe u Henpsimoe pa3zputue. Pazputue ¢ MmeraMmopo3oM y 6€CrIO3BOHOUYHBIX U
II03BOHOYHBIX JKUBOTHBIX. brosornueckoe 3HaueHue NpsiMoro U HENpsIMOro pa3BUTHS, UX PacpoCTpaHEHUE B pupoje. Tumlsl pocra
KHUBOTHBIX. DaKTOPHI PETYISAILUN POCTa )KUBOTHBIX M YenoBeka. CTaJuu MOCTIMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [lepross
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuosxenue u paspurue pacrenuil. ['lamerodur u copodur. Meiio3 B )KU3HEHHOM LUMKJIE pacTeHuil. OOpa3zoBaHue CIIOp B IpoIiecce Meno3a.
l'amerorenes y pactenuil. Onao10TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpPraHU3MOB. [[BOIHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUI.
OO6pa3oBanue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiiui OHTOr€HE3a Y PACTCHHUI U KUBOTHBIX.
JlemoHCcTpanumn
[Moptpetwt: C. I'. HaBamun, X. [lIneman.

Tabnuiel u cxembl: «BereraTuBHOE pa3MHOXKeHUEY, « TUIBI 0€CIIOIOro pa3sMHOKEHUs», «Pa3zMHOXeHNEe XJTaMUIOMOHAAB», «PazMHokeHne

OBIJICHBI», «Pa3MHOXeHHne TUAPBID», ((Meﬁ03)), ((XpOMOCOMBI)), «FaMeTOFCHe3», ((CTpOCHI/Ie SIATIEKJICTKH U criepMaTro3onia», «OCHOBHEBIE
CTaaun OHTOI'CHE3a», ((HpSIMOC " HCIIPAMOC pa3BUTUCY, «Pa3BuTHE MaiiCKOr0O KyKa», «Pa3Butue capaH4iun», «Pa3Butue JATYIIKW, ((I[BOﬁHO@
OINIOAOTBOPCHUC Y IBCTKOBBIX paCTeHHﬁ)), ((CTpOCHI/Ie CCMSH OJHOMOOJIbHBIX U IBYOOJIbHBIX paCTeHHﬁ)>, «Kn3HEHHBIN UK MOpCKOfI
KaIrryCTbI», «Ku3HeHHbBIN OUKJI MXa», «Ku3HeHHBIN [UKJI MMAITOPOTHUKAY, «Ku3HeHHbBIH OUKJI COCHBD).

O6ODVI[OBaHI/IeI CBETOBOM MUKPOCKOII, MUKpOIIpENapaThl SIATIEKJIETOK U CIIepMaTo30u 0B, MOJCJIb «]_II/IKJ'I Pa3BUTHA JIATYIIKID).

JladopaTopnasi padora «/3yueHnre CTpOeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEriapaTax».
HpaKanecKaﬁ pa60Ta «BrIsBeHME IIPHU3HAKOB CXOJCTBA 3ap01151me171 ITIO3BOHOYHBIX KUBOTHBIX).

Jladoparopnasi padora «CtpoeHrne OpraHOB Pa3MHOKEHHS BBICIIIHX PACTCHUI.



Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYHBOCTH OPraHU3MOB

Hcropusi CTAaHOBIICHUSI M PA3BUTHS TCHETHKHU Kak Hayku. PaGotel I'. Mennens, I'. ne ®puza, T. Moprana. Posib oTe4ecTBEHHBIX YUEHBIX B
paszsutuu renetuku. Padoter H. K. Konsiosa, H. M. BaBunoga, A. H. benosepckoro, I'. /1. Kaprieuenko, H0. A. ®ununyenko, H.
B. Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE ITOHATUSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIC T€HBI, aJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBINA U
pEeLieCCUBHBIN PU3HAK, TOMO3UT 0T, T€TEPO3UT0Ta, YNCTAsL IUHUSA, THOPUABI, TEHOTHUII, PeHOTUN. OCHOBHBIE METO/IbI F€HETUKU:
THOPHIONOTHYECKUH, HIUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JlemoHCcTpanumn

Hoptpetst: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benozepckuid, I'. JI. Kapneuenko, I0. A. ®unumnyueHko,
H. B. TumodeeB-PecoBckuii.

TaOaunel ¥ CXEMBIL: «MeTtoasl T'CHCTUKHNY, «CxeMb1 CKPCIIUBAHUS).

JlaGopaTopnasi pa6ora «/[po3odmia kak 00bEKT FTeHETHUSCKUX MCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MOHOFI/I6pI/I)1HOC CKpCIIMBaHHC. HepBLIP’I 3aKOH MeHemns — 3aK0H G,Z[I/IHOO6pa3I/I$I I‘I/I6pI/II[OB MEPBOr'0 IMOKOJICHUA. HpaBI/IJ'IO JAOMUHHPOBAHUS.
BTOpOﬁ 3aKOH MeHens — 3aK0oH pacuIetiICHU IIPU3HAKOB. I_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOI"I/I6pI/II[HOl"O CKpCHIMBaHHA. I'unoTe3a 4MCTOTHI
TraMcET.

AHaJII/I3I/IpyIOIJ_ICC CKpCIIMBaHUC. HpOMCXCYTOHHBIﬁ XapaKTep HACICAOBAHUA. Pacmiennenue MMPU3HAKOB IIPpU HCIIOJIHOM NTOMUHHUPOBAHUH.

I[I/IFI/I6pI/I)1HOC CKpCIIMBaHUC. TpeTI/Iﬁ 3aKOH MeHels — 3aKOH He3aBUCUMOTI'O HaclleJOBaHU IMPU3HAKOB. L[I/ITOHOFI/I‘-ICCKI/IC OCHOBBEI
I[I/IFI/I6pI/IJIHOFO CKpCIIMBaHU.



CueruieHHOe HacenoBanue pu3HakoB. Paboter T. Moprana. CiienieHHOe HaclleZIoOBaHUE TCHOB, HAPYILICHUE CIETUICHHS MEXly TCHaMHU.
XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBII MEXaHU3M OIpENIENIeHUs 01a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. 'OMOraMeTHbIi U reTeporaMeTHbIH MOoJl.
I'enernueckas CTpyKTypa oJ0BbIX XpoMocoM. HaciiejoBaHe MpU3HAKOB, CLEMIIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [neiioTpornus — MHOKECTBEHHOE JIeCTBHE reHa. MHOXKECTBEHHBIN ajutenu3M. BzaumoneiictBue
HeaJuIeNbHBIX reHoB. KoMimemenTapHocTh. Dnuctas. [Tomumepus.

I'eneTnueckuit KOHTPOJIb Pa3BUTUSA paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA, 4 TAKXKC (1)I/I3I/IOJ'IOFI/IIIGCKI/IX IMpoHeCCOB, IMMOBCACHUSA U KOTHUTHUBHBIX
(1)YHKI_II/II71 I'eneTnyeckue MexaHU3MBbI CHM6I/IOFCHC38., MEXaHU3MbI B3aUMOJICUCTBUS «XO35IUH — mapasuT» U «XO35AHUH — MI/IKpO6I/IOM».
I'eneTHyeckue aceKThbI KOHTPOJIAA 1 UBMCHCHUA HaCHeHCTBeHHOﬁ I/IH(bOpMaI_II/II/I B ITOKOJICHUAX KJIECTOK U OPraHu3MOB.

JlemoHcTpanun
[Moptpetsi: I'. Menaens, T. Mopras.

Tabmuubt u cxembl: «IlepBblit 1 BTOpoii 3akoHBI Menaens», «Tpetuii 3axkon Menaens», «AHaIM3upyrolee CKpemuBanmney, «Hemomxoe

JOMUHHUpOBaHME», «ClLIeNIeHHOe HaclleJOBaHUE TPU3HAKOB y Apo30puibly, «I'eHeTnka noia», «Kapuotun yenoseka», «Kapuorun
npozoduisly, «Kapuotun nTuiby, «MHOKECTBEHHBIHN aluienu3My», «B3anmoeiicTBie reHOBY.

OOGopynoBaHue: MOJIEIH JUIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB IMEPBOTO MOKOJIEHUS U PACIICTUICHUS PU3HAKOB, MOJIEIb TSI

J€MOHCTpALMK 3aKOHA HE3aBUCHUMOI'0 HACJIEI0BAHUS IPU3HAKOB, MOJIENb Ul JEMOHCTPALIUU CLIEIUIEHHOIO HAC/Ie0BaHMsI IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3opunar.

IIpakTnyeckas padora «/3ydeHne pe3ysbTaTOB MOHOTHOPUAHOTO CKPEIUBAHUS Y IPO30(MHIIIBI.

IIpakTHyeckas padora «/3yueHue pe3yiabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH



B3aHMOHeﬁCTBHe T'€HOTHUIIA U CPEABI ITPHU (bOpMHpOBaHI/II/I (bCHOTI/IHa. HN3MeHYnBOCTh IIPU3HAKOB. KadecTBeHHBIE ¥ KOJIMYSCTBEHHBIE
IMPU3HAKH. Buasl n3MeHUYNBOCTH: HEHACIICACTBCHHA U HACICACTBCHHAS.

MoaudukannonHas n3MeHUUBOCTb. Posib cpenbl B hopMUpOBaHUN MOAM(PUKALIMOHHOM n3MeHunBOoCcTH. HopMa peakuuu npusHaka.
Bapuanunonnsliii psin u Bapuannonnas kpusas (B. Moranncen). CoiicTBa MOAM(DHUKAIIMOHHON W3MEHYUBOCTH.

I'eHoTHIIMUEeCKasg N3MEeHUYNBOCTL. CBOMCTBA T€HOTUIINYECKOH N3MEHUYHNBOCTH. BI/II[BI TeHOTHITNYECKON M3MECHUYNBOCTH: KOM6I/IHaTI/IBHa$I,
MyTallMOHHas.

KomMOnHaTHBHAs M3MEHUYMBOCTEL. Meio3 1 oI0Boit mpouecc — OCHOBA KOMOMHATHBHOM M3MEHYNBOCTH. PoJIb KOMOMHATHUBHONW H3MEHUYNBOCTH
B CO31aHHUHN I'CHECTHYCCKOI'O pa3H006pa3I/1;1 B [IpC€aciiax oaHoro Byujaa.

MYTaI_II/IOHHaH W3MEHUYMBOCTh. BubI MYTaHHﬁZ I'CHHBIC, XPOMOCOMHBLIC, TCHOMHBIC. CrioHTaHHBIE U HHAYOHUPOBAHHBIC MYTAallUH. HnepHHe u
OUTOINIA3MATHYCCKHUEC MYyTAallUH. CoMaTHyecKHe U MOJIOBBIC MyTalluu. HpI/I‘II/IHLI BO3HHMKHOBCHUA MYTaHHfI. MYTaFeHBI U UX BJINAHHC Ha
OpraHru3MBhbI. SaKOHOMCpHOCTI/I MYTAlMOHHOI'O IIpoLecca. 3aKOH TOMOJIOTHYSCKHX PAI0B B HaCHeﬂCTBeHHOﬁ HU3MCHYNBOCTH (HI/I BaBI/IJ'IOB).
BHesu:[epHa;I N3MCHYHNBOCTH M HACJIICACTBCHHOCTD.

Onueenemuxa u INUSEHOMUKA, POJIb dnUuceHemu4eCcKux qbakmopoe 6 HACNeO0B8AHUU U USMEHYUBOCTNU qbeﬂomunutteCKux NPU3HAKO8 )y
OpP2aAHU3IMOB.

JdemoncTpauuu
Iloptpertsl: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabnuipl U cxembl: «Bunbl ”3aMeHUnBOCTHY, «MoanduKamoHHas 3MEHYNBOCThY, «KOMOWHAaTUBHAS U3BMEHUYMBOCTD», «Meno3y,

«OmnonorBopenuey, «I'enernueckue 3adoneBaHus YeaoBeKay, «Buabl MyTanuiiy.

OO6opyoBaHue: JKUBbIE U repOapHbIe K3EMIUISIPbl KOMHATHBIX pacTeHUM, pucyHkH ((oTorpadun) KMBOTHBIX C pa3IMYHBIMU BUAAMU

N3MCEHYNBOCTH.

Jladoparopnas padora «/ccneqoBanue 3aKOHOMEPHOCTEN MOIUPUKAIIMOHHON U3MEHUYNBOCTHU. [locTpoeHre BapuaninoHHOTO psijia U
BApUALIMOHHON KPUBOII.

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha FOTOBBIX MUKpOIpEnapaTax)».



Tema 14. I'eneTnka 4yeji0BeKa

KapI/IOTI/IH YCJIO0BCKa. MG)K,Z[YHapOI[HaH ImporpamMmma UCCiI€a0BaHuA reHoMa 4Y€I0BEKaA. MeTOI[bI HN3Y4YCHUA I'CHETHUKHU YCIIOBCKA:
FeHeaHOFquCKHﬁ, 6J'II/I3H6HOBI>II71, HHTOFGHCTH‘ICCKHﬁ, HOHYJ'IHHI/IOHHO'CTaTHCTquCKHﬁ, MOJ'IeKy.]'IHpHO'FeHeTI/I‘ICCKI/Iﬁ. COBpeMeHHOC
OMnpeaACIICHUE I'CHOTUIIA: ITIOJTHOI'CHOMHOE CEKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C IIOMOIIBIO HHP-aHaJ'II/ISa. HaCJ'Ie,I[CTBCHHBIe
3a00JieBaHus YyesloBeKa. | eHHbIC U XPOMOCOMHEIC 0oe3HHU YelloBeka. boje3nu ¢ HacJIeICTBEHHOM mpeaApacIoJIOKCHHOCTBIO. 3HaucHUE
MCIUITUHCKON T'€HETUKHU B IpeaAOTBpAIICHHUN U JICHCHUU I'CHCTUYCCKUX 3a00JIeBaHUI Y€I0BEKa. MeauKo-TeHETHISCKOe KOHCYJIbTUPOBAHHUC.
CtBoJIOBBIC KIIETKH. IIoHATHE «TE€HETUYECKOrO rpysan». OTHUYECKHE aCIICKThI HCCIICIOBAHUM B obnact pPEAaKTUPOBaHHA 'CHOMA U CTBOJIOBBIX
KJICTOK.

I'enernueckue GpakTOpbI MOBBIIICHHON YYBCTBUTEIBLHOCTH YEJIOBEKA K (PH3HMUECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYKAIOIIEH CPEJIbl.
I'eneTndeckas npeapacronoKEHHOCTb YEJIOBEKA K MTaTOJIOTHAM.

JdemoHcTpauuu

TaOauiel ¥ CXEMBIL: «Kapnonzm YCJIO0BCKa», «MeTtoabl HU3YUCHUA TCHCTUKU YCIIOBCKA», «["eHeTyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTyeckas padora «CocTaBiIeHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus u cesekuus. 3apoxkJIeHue ceaekuuu u nomectukanuu. Yuenue H. V. BaBunosa o LleHTpax mpoucxoxaeHus 1 MHOT00Opasust
KYJbTYPHBIX pacTeHui. POib ceneKknuu B CO3JJaHuH COPTOB PACTEHHI U MTOPOJT )KUBOTHBIX. COpPT, MOPOA, IITAMM. 3aKOH TOMOJIOTUYECKUX
pAIoB B HacieacTBeHHOM n3MenunBocty H. V. BaBuiioBa, ero 3HaueHue 7151 CENEKIIMOHHON paOOTHI.

Metoapl ceneKIMOHHOM paboThl. ICKyCcCTBEHHBINM OTOOP: MACCOBBIN M HHAUBUAYATbHBIN. DTanbl KOMOMHAIITMOHHON ceneknuu. McipiTanue
MIPOU3BOUTENEH 1O TOTOMCTBY. OTOOp 1O T€HOTHUITY € TIOMOIIBIO OIICHKH (DEHOTHUIIA TOTOMCTBA M OTOOP IO TEHOTHUITY C IIOMOIIBIO aHATN3a
JHK.



W ckyccTBEHHBIN MyTareHe3 Kak METOJI CeJICKIIMOHHON paboThl. PairanimoHHBIA 1 XUMUYECKUA MyTareHe3 Kak UICTOYHUK MyTallui y
KYJIBTYPHBIX (popM opranu3MoB. Mcnonp30BaHNEe TEHOMHOTO PEeIaKTUPOBAHUS U METOJI0B pekoMOnHaHTHBIX JIHK miist momy4deHuss ieXoMHOTO
MaTepuaia JUisl CEJIEKLUU.

[onmyuyenne nonumion08. BHyTpruBHa0Bas rubpuau3anus. ban3kopoIcTBEHHOE CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE
CKpelLIBaHue, WU ayropuauHr. I'ereposuc u ero npuunnel. Mcrnonb3oBanue rereposuca B cenekiuu. OTaanéHHas ruOpuIn3amus.
[Ipeononenune Gecriouss MeXBUIOBBIX THOPHIOB. JIOCTIIKEHUS CENEKIIMU PACTCHUN U JKUBOTHBIX. «3e1EHAs pegotoyusy.

CoxpaHeHHUe 1 U3YYCHHE TCHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUHN M UX JUKHUX POAMYCH JJIS CO3/aHUS HOBBIX COPTOB U THOPHIIOB
CENIbCKOXO3SHCTBEHHBIX KYIBTYpP. M3yuenue, coxpanenue u ynpasienue 2eHemuyecKumMu pecypcam cebCKOX03atUCmME8eHHbIX U NPOMbLCTIOBbIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYUWeCMBYIOWUX U CO30AHUSL HOBBIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUC/ie ¢ NPUMEHEHUEM COBPEMEHHBIX
Memo008 HAYUHbIX UCCIIe008AHULL, NEePeO08blX UOeU U NEPCNEKMUBHBIX MEXHOI02ULL.

JdemMoHcTpauuu
[optpetsl: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykssnenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

TaOaunel ¥ CXEMBIL: ((HeHprI IMPOUCXOKACHUS U MHOFOO6paSI/I$I KYJIbTYPHBIX paCTeHHﬁ>), «3aKOH rOMOJIOTUYECKUX pAaoB B HacJICJICTBEHHOM
N3MCHYHUBOCTH», «MeTobl CCIICKIIUHN», ((OTI[aJ'IéHHaSI FI/I6pI/I,[[I/ISaI_[I/I$I», «MyTareHe3».

Jlaboparopnasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX KUBOTHBIX».
Jlaboparopnasi padora «/3yueHrne METOZI0B CEJIEKITUU PACTCHHI.
IIpakTuyeckas padora «lIpuBuBKa pacTeHHi».

Ikekypeust KOCHOBHBIE METO/IbI M TOCTUKEHUS CEJIEKLIUN PACTEHUH U JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (hepMmy,
COpPTOUCIIBITATENbHBIN YUaCTOK, B TEIJIMYHOE XO35HUCTBO, B Ja00OPAaTOPHIO arpOyHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. BMOoTEeXHOJ0rUA U CHHTETHYECKAs OUOJIOTHA



OOBeKTHI, UCITI0JIb3yeMble B OMOTEXHOJIOTUH, — KIIE€TOYHbIE M TKAHEBbIE KYJIbTYpPbl, MUKPOOPIaHU3MBI, UX XapaKTepUCTHKA. TpaJuliMoHHast
OMOTEXHOJIOTHA: XJIeOOTIeUeHHE, TTOTYYEeHNE KUCIOMOJIOUHBIX MPOYKTOB, BUHOIEIHE. MUuKpoOHoiaorudeckuii cuates. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

Cozianue TeXHOJIOTUH U UHCTPYMEHTOB LI€JICHAPABIECHHOIO N3MEHEHHS U KOHCTPYHMPOBAHUS T€HOMOB C LI€JIbI0 TIOJYyYEHHUs] OPraHU3MOB U UX
KOMITOHEHTOB, COJIEPKaIUX HE BCTPEUAIOIINECs B MPUPOIe ONOCUHTETUYECKHE MTyTH.

Knerounas umxenepus. MeTo bl KyJIbTYphl KJIETOK M TKaHEW pacTeHui U )KuBOTHBIX. Kpnobanku. ComaTrueckasi ruOpuan3anus u
coMaTHuecKuii sMmOpuorenes. Vcnonap30BaHue rarionI0B B CEJIEKIUN PACTeHUH. [lonyyenue MOHOKIOHANbHBIX anmumel. Mcnonb3oeanue
MOHOKJIOHANbHBIX U NOTUKIOHATbHBIX anmumen 8 Meouyure. VICKyCCTBEHHOE OIIOI0TBOpEHUE. PEKOHCTPYKIIMS SIMIIEKIIETOK U KJIOHUPOBAaHUE
KUBOTHBIX. MEeTOJ TpaHCIUIAHTALUU SAEP KIETOK. TexHono2uu 0300posienus, KyabmueUuposanus U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHas U TeHHasl nHxkeHepus. MickyccTBeHHbI cuHTe3 reHa U KoHcTpyupoBaHue pekoMonHanTHbIX JIHK. Cozdanue mpanceennuix
op2aHu3mos. J1oCcTHKeHUs U MePCIeKTUBbI XPOMOCOMHON 1 T€HHON MH)KEHEPUU. DKOJIOTMUYECKHE U ITUUECKHUE TPOOIIEMbl T€HHOW NHKEHEPUH.

Menunuackue ouorexuonoruu. [loctreHomuas mudposas meaununa. [1IP-auarnoctrka. MeTaboIOMHBIN aHAIH3, TEHOICHTPHYSCKHUN
aHaJIM3 IPOTEOMA YEJIOBEKa JIUIsl OLEHKH COCTOSIHUS €ro 3710pOoBbsl. Vcronb3oBaHe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-
OMOMHKXEHepHUs [ pa3paboTKu PyHIaMEHTAIbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTUM, CO3/JaHNsI KOMIUIEKCHBIX TKaHEW COYeTaHHEM
TEXHOJIOTHI TpEXMEPHOTO OUONIPUHTHHTA U ckaddOIAMHTA SISl peIIeHUs 3a7a4 TePCOHATU3UPOBAHHOM MEIUIIUHBI.

Cozntanue BEKTOPHBIX BaKIIMH C 11IbI0 00ecrieyeHrs KOMOMHUPOBaHHOM 3amuThl oT Bo3Oynuteneit OPBU, yctanoBineHNE MONTEKYISIPHBIX
MexaHu3MoB pyHkunonupoBanus PHK-coneprkaiux BUpycoB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabauikl U cxeMbl: «/cImoabp30BaHne MUKPOOPTaHU3MOB B ITPOMBIINIJICHHOM ITPOU3BOACTBEY, «Kerounas HHXXCHCPU», «l'eHnas

WHXKEHEPUS».
JlaGopaTopnasi padora «3ydyeHrne 00bEKTOB OMOTEXHOIOTUM.
I[IpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKcekypeusi «bHOTEXHOIOTHS — BayKHEHIIIAsl TPOU3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TTPOU3BOCTRO)Y.



11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH
OpomononHas reopust Y. lapsuna. [Ipennocsuiki BOZHUKHOBEHUS AapBUHU3MA. JKU3HB U Hay4yHas nesteabHocTh Y. JlapBuHa.

I[BI/DKyIlII/Ie CHJIBI DBOJIFOLITUH BHUI0B I10 4. I[apBI/IHy (BI)ICOKaSI HHTCHCHUBHOCTD Pa3MHOXCHUSA OPraHUu3MOB, HACJICACTBCHHAA USMCHYUBOCTD,
00pr0a 3a CyIecTBOBAaHUE, €CTECTBEHHBINA U MICKYCCTBEHHBIN O0TOOD).

Odopmnenue cuntetTnueckoit reopuu 3Bomonuu (CTI). Helitpanbaas Teopust sBostonnu. CoBpeMeHHast 9BOJIOIMOHHAs OUOJIOTHS. 3HAUYCHUE
IBOJTIOIIMOHHON TEOPUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHUPA.

JlemoHCcTpanun

[optpetsl: Apucrorens, K. JIunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, U. lapeun, C. C. HerBepukos, U. U. [lImaneraysex,
Jx. Xonneitn, /1. K. benses.

Tabnuuel 1 cxembl: «Cucrema xuBoit mpupoas! (o K. JInnuero)», «JlectHuia xuBbIx cymecTs (1o Jlamapky)», «Mexanuzm GopMHUpOBaHUs

npucnocoOIeHni y pacTeHui 1 )KUBOTHBIX (1o Jlamapky)», «Kapta-cxema mapmpyra mytemectsus Y. lapsunay», «Haxoaku Y. [lapunay,
«Popmbl 60pbOBI 32 cymiecTBoBaHUEY, «Iloposl romydeit», «MHorooOpasue KylnbTypHBIX GOpM KammycThl», «[1Iopoabl TOMAITHUX >KHUBOTHBIX»,
«Cxema oOpazoBanusi HOBBIX BUOB (110 Y. [lapBuny)», «Cxema COOTHOIICHUS ABUKYIIUX CHJI SBOJTIONUNY, «OCHOBHBIE TTOJIOKEHUS
CUHTETUYECKON TEOPHUH IBOJIIOLIAN.

Tema 2. MukposBoaonus U eé pe3yabTaThl



[MomyssAiyst Kak IeMeHTapHast eAUHUIA 3BONOIIUH. COBPEMEHHBIC METO/IbI OLICHKH FCHETHYECKOTO Pa3HOOOpa3 s U CTPYKTYPHI MOMYJIAIHIA.
N3menenne reHo(hoHIa MOMYISIIAK KaK AJIEMEHTapHOE SBOIOIMOHHOE SIBJICHHE. 3aKOH TeHeTndeckoro pasHoBecus J[x. Xapau,
B. BaiinGepra.

OneMeHTapHbIe (PaKTOPHI (IBMKYIIKE CUIIBI) 3BONIIOLKH. MyTanmoHHbIN nipouecc. KomOuHnaTiBHAs M3MEeHYUBOCTD. J{peiid reHoB — cirydaiiHbie
HEHaNpaBJieHHbIC U3MEHEHUS YacTOT ajuteliell B monmynsnusax. D¢ ekt ocHoBatens. Igpgexm o6ymovinounoco copaviuika. CHudiceHue
2eHemu4ecKo20 pazHoobpasus. npudunsl u cieocmesus. Ilpossnenue s¢pghexma opetigha 2eno6 6 6oabUUX U MATLIX NONYAAYUAX. MUTpanuu.
Wzonsauus nomymsiumii: reorpaduyeckast (mpocTpaHcTBEHHAs ), Onosorndeckas (penpoyKTHBHAS).

EcrecTBeHHbIi 0TOOp — Hampasisronyil Gpakrop 3Bororuu. opMbl €CTECTBEHHOTO 0TOOPA: ABMKYIINH, CTAOMIM3UPYIOLIHHA, Pa3phIBAIOIIHIA
(mu3pyntuBHBIN). [Tom0BO# 0TOOpP. BO3HMKHOBEHME U SBOJIOLNS COIUATBLHOTO TOBEACHUS KUBOTHBIX.

[IpucrocobaeHHOCTh OPraHN3MOB KaK pe3yJIbTaT MUKPOIBOJIOLUHN. BO3ZHUKHOBEHNE TPUCTIOCOOJICHHH Y OpraHn3MOB. ApoMOp(h 036l 1
uanoanantanuu. [Ipumeps! mpucocoOIeHui y opranu3MoB: MOpQoIorHIecKie, (PU3N0IOTHIECKUE, OMOXUMUYECKHE, TIOBEACHYECCKHE.
OTHOCUTENBHOCTH MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BumooOpasoBanue kak pe3yabTaT MUKPOIBOIIOIUH. M30imsmus — kiro4eBoit pakrop BugooOpazoBanus. [Tytu
U crioco0bl BHI000pa30BaHus: aJuIoNnaTpuuecKkoe (reorpauueckoe), CHMIaTpHIEcKoe (IKOIOTHIECKOE), «KMIHOBEHHOE (TTOIUILIONAN3AIINS,
rudpuausanys). JJinTenbHOCTh BOIIOLUOHHBIX ITPOLIECCOB.

Mexanu3msbl GopMHUpOBaHHS OMOJIOTHYECKOTO pa3HOO0pa3usl.

Pouib 3BOIOIIMOHHOM OMOJIOTHH B pa3pabOoTKe HAYYHBIX METOJIOB COXpaHEHUs! OMopa3zHooOpas3us. MUKPOIBOIIONMS U KOIBOJIIOLUS Tapa3uTOB
U UX X03s51eB. MexaHu3Mbl (hOpMHUPOBaHUS YCTOMUYMBOCTH K AHTUOMOTUKAM U CLIOCOOBI OOPHOBI ¢ HEH.

JdemoncTpauuu
Hoptpertsr: C. C. YUerBepukos, J. Maiip.

Tabmuipl U cxembl: «MyTarmoOHHAs ©3MEHUYNBOCTEY, «[lomynsaironHast CTpyKTypa Buaa», «Cxema nposBIIeHHs 3akoHa Xapan—BaiHOepray,

((I[BI/I)KyIJ_II/IC CHIJIbI OBOJOLUN, «IKOJOTHYECKas HU30JIAI A HOHYJ'IHL[I/Iﬁ CEBaHCKOM (I)OpC.HI/I», «Feorpa(bnqecxaﬂ N30JIANUA JIUCTBCHHUIIBI
CI/I6I/IpCKOI71 1 JITUCTBCHHUIIbI ;[aypcxoﬁ», <(HOHyJI}ILII/IOHHBIe BOJIHBI YUCJICHHOCTHU XUIITHHUKOB U KCPTB», «Cxema JIEHCTBHS €CTECTBEHHOI'O
0T60pa», «(I)OpMBI 60pB6BI 34 CyIIECTBOBAHUCH, «I/IHI[yCTpI/IaJ'IBHHﬁ MCJIaHU3 M, «XKuBrie HCKOIIaCMBbIC), «HOKpOBI/ITCHLCTBCHHa}I OKpacCKa



AKHUBOTHBIX», «[Ipenynpexaromas okpacka )KUBOTHBIX», «Pu3nosoruueckue ajantauuny, «llpucnoco6ieHHOCTs OpraHu3MoB U €€
OTHOCUTENBHOCTBY, «KpuTtepuu Bunay, «Buas-1BoiHUKNY, «CTpyKTYypa BHIA B IpHpoie», «CrocoOsl Bup0o0pazoBanus», «I eorpadpuyeckoe
BU000pa30BaHue TPEX BUJIOB JIAHJIBIIICHY, « DKOJIOTHYECKOEe BUJ000pa30BaHue BUIOB CUHUID, «Ilomummonasl pactennity, «KamyctHo-
pEeACUHBIA THOPUIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMKA HACEKOMBIX, dydesia MITHI] U 3Bepel ¢ MpuMepaMu pa3IMyHbIX MIPUCIIOCOOICHUH, yyderna

NITUI] ¥ 3BEpel Pa3HBIX BUJIOB, TepOAPUU pACTCHUN OJIM3KUX BHIOB, 00PA30BABIIUXCS Pa3IMIHBIMU CIIOCOOAMHU.
Jlaboparopnasi padora «BblsiBiieHrE U3MEHYUBOCTH y 0CO0€H OAHOTO BUIA.
Jla6opaTopnasi padora «lIpucrnocoGnenus OpraHu3MOB U UX OTHOCUTEINbHAS 11€JIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEHUE BUI0B [0 MOP(POIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ionusi 1 e€ pe3yJbTaThl

MeTtobl u3ydeHus: MakpolBoJitonu. [laneoHTonornueckue MeTo 1l U3ydeHus 3Botonuu. [lepexoansie GopMel U (PUIOTEHETUUECKUE PSAIBI
OpraHU3MOB.

buoreorpadpudeckue Mmetoasl n3yueHus sBosonnn. CpaBHeHHe QIiopbl U (hayHbl MaTEPUKOB U OCTPOBOB. bruoreorpaguyeckue obnactu 3emiu.
BI/II[BI-BHI[CMI/IKI/I " PCIIUKTHI.

3M6pI/IOHOFI/I‘-ICCKI/Ie u CpaBHI/ITeJ'IBHO'MOp(bOJ'IOFI/I‘leCKI/Ie METOJbI U3YUCHUS 5BOJIFOIUU. ['eHeTHYECKHE MEXAHU3MBI OBOJIOIHUH OHTOI'CHC3a 1
IMOABJICHHA 3BOJIIOIIMOHHBIX HOBHICCTB. I"'oMmonoruyHbeie 1 aHAJIOTUYIHEIC OpTraHbl. PYI[I/IMGHTapHBIC OpraHbl U aTaBU3MBI. MOJ'IGK}’J'IﬂpHO'
TCHECTUYCCKUC, OMOXHMUYECKHE U MaTeMaTUISCKUe MCTOABI U3YYCHUA 3BOJIIOIWH. I"'oMmonoruyHbIC TCHEL. COBpeMCHHI)Ie MCTOABI MOCTPOCHUA
Q)HHOFeHeTI/IquKI/IX JICPECBHCB.

XpOMOCOMHBIe MyTalluu U 3BOJIIOIIHUA T'CHOMOB.

OO111e 3aKOHOMEPHOCTH (TIpaBuMIIa) 3BONIOLUU. [Ipunyun cmenvt pynkyuu. HeodpaTuMoCTh 3BOTIONMH. AaNTHBHAS paIualys.
HepaBHOMEPHOCTH TEMIIOB YBOJIIOIUH.



JdemoncTpannu
Ioptpetni: K. M. bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabauiel U cxeMbl: «PUIOreHETUYECKUH PAJT JIOMIAIN», «APXEONTEPUKCY, «3BEpo3yoOble sAiieprl», «Crerouedansny, «PUHHOGUTHDY,

«CemeHHEBIC IMAITOPOTHUKMN, ((BI/IOFGOFpa(l)I/I‘IeCKI/IC 30HBbI 3eMJII/I)>, «I[peﬁ(b KOHTHUHCHTOB), ((PGJ'II/IKTBI», «HauanpHbIe cTaanun 3M6pI/IOHaJ'II)HOFO
Pa3BUTHA TIO3BOHOYHBIX ) KUBOTHBIX), «I"OMOJIOTHYHBIEC ¥ aHAJIOTUYHEIC OpTraHbD», «P}’I[I/IMeHTH», ((ATaBI/I3MBI>>, <()(p0MOCOMHBIe Ha60pBI
YCJIOBCKa U NIMMIIAH3E», «I'maBHBIE HaIIpaBJICHUA 9BOJIIOLIUN), «O6H_II/I€ 3aKOHOMCPHOCTH 3BOJIFOIUN.

O6ODVI[OBaHI/ICI KOJJICKIINU, rep6apHH, MYJITKHU UCKOIIA€MbIX OCTATKOB OPIraHU3MOB, MYJISTKU T'OMOJIOTUYHBIX, dHAJIOTHUYHBIX, PpYAUMCHTAPHBIX

OpraHoB U aTaBU3MOB, KOJIJICKIIUHW HACCKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3eMie

HayuHble runoressl npoucxoxaeHus Ku3HU Ha 3emiie. AOuoreHnes u naicnepmus. JloHayuHble IPEICTABICHUS O 3apOKICHUU JKU3HU
(kpeaunonu3M). ['MMoTeE3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [Macrepa.
[TpouncxoxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHBbIE 3Talbl HeOpraHudeckoi sBosonny. [lnanerapuas (reosoruueckast) BOTIONUS. XUMUYECKas IBOJIOLNA. AOMOTEHHbIN CUHTE3
OpraHWYeCcKuX BemecTB u3 Heopranudeckux. OnbiT C. Musnepa u I'. FOpu. O6pazoBanue moaumMepoB u3 MoHOMepoB. KoariepBaTHas runores3a
A. 1. Onapuna, runoresa nepBuyHoro Oynsona J[x. Xonzeiina, renerndeckas runotesa I'. Mémnepa. Pu6oszumer (T. Yek) u runoresa «mupa
PHK» V. I'unGepra. @opmupoBanre MeMOpaH 1 BO3HUKHOBEHHE MPOTOKIETKH.

Ucropus 3emnu u meroas! e€ n3ydenus. Mckomnaemele oprannueckue octatku. ['eoxponosnorus u e€ metopl. OTHOCHUTENbHAS U aOCOTIOTHAS
TEOXpOHOJIOrUs. ['e0XpoHoIOrnuecKas Kana: 0Hbl, 3pbl, IEPUOABI, SIIOXH.

HauanpHbie sTans! opraHudeckoit 2BoOIUH. [1osIBIeHIE 1 9BOTIONHNSI IEPBBIX KIETOK. IBOJIONNS MeTa00m3Ma. BO3HIKHOBEHNE TTEPBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproTh U 9YKapHOTHI.

[TpoucxoxaeHne 3ykapruoT (cuMOMOTeHe3). DBOTIOMMOHHOE TTPOUCX 0K IeHNE BUPYCOB. [IponcXoKaeHne MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HuKHOBEHNE OCHOBHEIX TPYIIIl MHOT'OKJICTOYHBIX OPTraHU3MOB.



OcHOBHBIE 3TaIlbl 3BOJIOIUY BeICHINX pacTeHuil. OcHOBHbBIE apoMopd o3kl pacTeHuid. Beixoa pactenuii Ha cymry. [losBienue ciopoBbIx
pacTeHuii U 3aBoeBaHue UMM cyiu. CeMeHHble pacTeHus. [IponcxokaeHre IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl HBOJIOLMH KUBOTHOIO MHpa. OCHOBHBIE apoMOP(O3bI )KUBOTHBIX. Benackas gayna. KemOpuiickuil B3pbIB — OsIBICHHUE
COBpPEMEHHBIX THUIIOB. [lepBbIe XOpH0BBIE )KUBOTHBIC. JKU3HB B BOAE. DBOJIOLUS MTO3BOHOYHBIX. [Iponcxoxnenne ampuOnuil 1 penTuiIni.
[Ipoucxoxaenne miekonuTarommx 1 ntui. [puxnun kimodyeBoro apomopgo3za. OcBoeHne 0€CrI03BOHOYHBIMHU U TO3BOHOYHBIMH KUBOTHBIMU
CyILH.

Pa3zBuTHe X13HM Ha 3eMJIe 110 IpaM U TIEpUOIaM: apXei, MPOTepO30id, MaIe030i, Me3030i, KaitHO30i. O0IIas XapakTepucTHKa KINMarTa u
reoJIOru4ecKux mpoueccos. [losBieHne u paclBET XapaKTEPHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBUs U BIMSHUE HAa Fa30BbI COCTAB
aTMoc(hepsl.

MaccoBrie BBIMHUPAHUA — 3KOJOTHMYCCKUE KPU3UCHI ITPOLIJIOTO. HpI/I‘II/IHbI U CJIICACTBHUSA MAaCCOBBIX BBIMHpaHHﬁ. COBpeMCHHBIfI SKOJIOTHYECKUU
KpHu3Huc, ero ocobennoctu. [Ipodiiema coxpanenus 6nopazHooOpasmsi Ha 3emIie.

CoBpemeHHas cuctema opranndeckoro Mupa. [IpuHIune! knaccupukanuu oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.
JlemoHcTpanun
Hoptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. 1. Onapun, Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuipl u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [lacTepa mo n3ydeHuto camo3apoxaeHus KU3HN», «CXxema OrbITa

C. Munnepa, I'. FOpu», «OTansl HeopraHnyeckoi 3BoIIoLMN», «I'eoxpoHonoruueckas mkanay, «HauanbHble 3Tanbsl opraHu4ecKon
IBOJIOIIUMY, «CxeMa 00pa30BaHus yKapHoOT MyTEM cuMOuoreHe3ay, «Crucrema KUBoH Ipupoaby, «CTpoeHue Bupyca», «ApoMopdo3bl
pactenuit», «PuHHOGUTH, «OAHOKIETOUHBIE BOJIOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIN», «Mxu», «IlanopoTHukN», «I"otoceMeHHbIE
pacteHus», «Oprasbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS KUBOTHOIO MUPay, «ApoMop(o3bl JKUBOTHBIX», «IIpocTeiinme»,
«Kumeunononoctheie», «Ilnockue uepsuy, «HiaeHucronoruey, «Peiob», «3eMHOBOIHBIEY, «IIpecMbikatommecs», «I[ITUIB,
«Mutekonuraroniuey, «Pa3BuTue KU3HN B apXeCKOH 3pe», «Pa3BruTHE XKU3HU B IPOTEPO3OUCKOM 3pey», «Pa3BUTHE KU3HH B AJIIE030MCKON
ape», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KaMHO30MCKOM 3pey, «CoOBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPAY.

O6ODVI[OB3.HI/ICI rep6ap1/11/1 paCTCHI/Iﬁ PA3JIMYIHBIX OTACJIOB, KOJJICKIIMN HACCKOMBIX, BJIA’KHBIC IPCTIaPAThI ) KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB,

KOJUICKOWH UITIOKOXXHX, CKEJICTBI TIO3BOHOYHBIX )KMBOTHBIX, Yy4d€jia IITUIl U 3Bepe171, KOJIJICKIIN N OKaMeHeHOCTeﬁ, ITOJIC3HBIX MCKOIIAEMBbIX,
MYJISIKHW OPraHU4YCCKHUX OCTAaTKOB OPraHU3MOB.



BuprtyanbHas jJaboparopHasi padora «MoaenupoBaHue onbIToB Musuiepa—tOpu 1o n3ydeHnio abMOreHHOTO CHHTE3a OPTaHUYeCKUX
COCIMHEHUH B IEPBUYHON aTMOchepey.

JlabopaTopnasi paGora «lI3ydyeHue u onrucanue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB).
IIpakTuyeckasi padora «/3yuyeHue ocoOEHHOCTEH CTPOSHUS PACTEHUI Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «/3yyeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxo:kaeHue yel0BeKa — AaHTPONOreHe3
Paznenbl u 3aaun aHTPONOJIOTMH. METO 1l aHTPOTIOJIOTHH.
CraHoBIIeHHE NIPEACTaBICHUI O MPOUCXOKACHUM UeroBeKa. Penurnosneie Bo33peHus. COBpeMEHHbIE HAyUHbIE TEOPUU.

CXO)ICTBO YyeJIOBEKa C JKUBOTHBIMH. CHCTEMaTHYECKOE I10JI0KEHHE YSJIOBEKa. CBI/I,I[eTeJ'ILCTBa CX0oACTBA 4YCJIIOBCKA C JKUBOTHBIMM
CpaBHI/ITeHbHO'MOp(l)OJ'IOFI/I‘leCKI/IC, 3M6pI/IOHOFH‘{eCKI/Ie, q)HBI/IOJ'IOFO'6I/IOXI/IMI/I‘IeCKI/IC, IOBCACHYCCKHC. OTnuuus 4enoBeKa OT JKUBOTHBIX.
HpHMOXO)KI[eHI/Ie 1 KOMIIJICKC CBA3aHHBIX C HUM IIPHU3HAKOB. Pa3zButHe roaoBHOr0 MO3ra u BTOpOI>'I CHUTHAJIbHOM CHCTEMBI.

I[BI/I)KyH_II/Ie CHUJIBI ((I)aKTOpLI) AHTPOIIOTCHE3a: 6I/IOHOFI/I‘IGCKI/IC, COMaJIbHBIC. CoOTHOIIIEHHE OMOJIOTHYECKHUX U COMMaJIbHBIX (I)aKTOpOB B
AHTPOIIOTCHE3C.

OcHoBHbIE cTaIuu aHTponoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIBI) U PAHHHUE MTOHTUbI — OOIINE MPEIKH
YeJI0BEeKOOOPa3HbIX 00€3bsH U 0. ABCTPAIONUTEKN — ABYHOTHE MTPEAKHU JTro/iel. UeaoBek yMebli, epBble U3rOTOBIEHUS OPYAUN TpyIa.
YenoBek NpsAMOXOIALINNA U MEPBBIN BBIXOJ JIt0AeH 3a npeaensl AQpuku. Yenosek reiienb0eprekuii — o0muil npe1ok HeanaepTaabCKOro
YeJI0BEKa U YEJI0BEKA pa3yMHOr0. YenoBeK HeaH1epTalIbCKUM KaK BUJL JIFOJIEH XOJIOJHOIO KJIIMMaTa. YelroBeKk pa3yMHbIN COBPEMEHHOTO THUIIA,
JICHHCOBCKHI YelloBeK, OCBOEHHE KOHTMHEHTOB 3a npeaenamu A¢puku. [laneoreneTnka u najaeoreHOMuKa.

9BOJ’IIOI_II/I$I COBPCMCHHOT' O YCJIOBCKA. EcrecTBeHHBIN OT60p B TOMYJIANUAX YCJIOBCKA. MYTaI_II/IOHHHﬁ mnmponecc u HOJII/IMOP(I)I/ISM.
HOHyJ’IﬂI_[I/IOHHBIe BOJIHBI, npeﬁ(b T'CHOB, MUI'pAllUA U ((B(I)(I)GKT OCHOBATCJIsD» B MOMYJIAANUAX COBPEMCHHOI'O YCJIOBCKA.



Yenoseueckue packl. [lonsTre o pace. bonbime pacel: eBporieoriHas (€Bpa3HiicKas), aBCTpaio-HETPOUIHAs (IKBATOpUAIbHAs),
MOHTOJIOM/THAS (a3UaTCKO-aMEepPUKAHCKas ). Bpemst u myTu paccenieHus 4ejoBeKa 1o Iuianere. EMWHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSAM OKpYXKaromeH cpensl. Biusaue reorpadudeckoit cpensl u
npetipa reHoB Ha MOP(HOJIOTHIO B (PU3UOTIOTHIO YEITOBEKA.

MeXIUCUUIUTMHAPHBIE METOABI B (PU3MUECKO (OMOTOTHYECKO) aHTPOITOIOTHH. DBOIIOLMOHHAS AaHTPOIOJIOTHS U TAJICOAHTPOTIONIOT Us
YeJI0BEYECKUX MOMYJISAIHiA. buoconuanbHble HCCIeA0BaHus IPUPOIBI YenoBeka. MccnenoBanne KO3BOMIOIMN OHOJIOTHYECKOTO U COLIUAIBHOTO
B 4EJIOBEKE.

JdemoHcTpauuu
[Toprtpetsi: Y. /lapsun, JI. JIukn, A. . Poruackuii, M. M. I'epacumos.

TaOaunel ¥ CXEMBIL: «MeTtoasl AHTPOIIOJIOTHUI, «["omoBHOM MO3T YCJIIOBCKaA», ((quOBeKOO6pa3HBI€ O6C3B${HH», «Cxener dyenoBeka U CKeJeT
HINMITaH3EC», «PYI[I/IMeHTbI 1 aTaBHU3MBI», «I[BI/I)KYH_II/Ie CHUJIbI aHTPOIIOI'CHE3a), <<9BOJ'IIOI_II/IOHHOC APCBO YCIOBCKaA», ((ABCTpaJ'IOHI/ITeK»,
«Yenosek YMCHBIﬁ>>, «YHenosek HpﬂMOXO,Z[?IIlIHﬁ», «HCHI/ICOBCKI/Iﬁ YCJIIOBCK» ((HeaHI[epTaJ'ILL[LI», «KpOMaHBOHHLI», ((Hpe,Z[KI/I YCJIIOBCKA»,
«DTaIbl 9BOJJIIOIIMH YCJIIOBCKA», «Packl yemoBekay.

Ob6opynoBaHue: MyJIsDKH OKaMEHEJOCTeH!, MPeIMETOB MaTepHallbHON KYJIBTYphI PEIKOB YEJI0BEKA, PENPOAYKIUH ((oTorpadun) KapTUH ¢

MU(DOJIIOTUYECKUMU U ONOJIEHCKUMHU CIO’KETaMU MPOUCXO0KIEHUS YeoBeka, (poTorpa@uu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET
4eJI0BeKa, MOJIEIIb Yeperia 4eJI0BeKa U uepena IMUMIIaH3€e, MOJIeNIb KUCTH YeJIOBeKa U KUCTH LIMMIIaH3€, MOJEIH TOpca MPEIKOB YEI0BEKa.

JIaﬁopaTopHaﬂ paﬁoTa «I/I3yquI/Ie ocoOeHHOCTEH CTPOCHUS CKEJICTA YCIOBCKA, CBA3AHHBIX C IIPAMOXOXKICHUCM.

HpaKTI/I‘leCKaﬂ pa60Ta «I/I3yquI/Ie AKOJIOTUYECKHX aJaNnTalluid 4YeI0BEeKa.

Tema 6. JK0JI0rusI — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPraHU3MOB M HAIOPraHU3MEHHBIX CUCTEM € OKPYKalleil cpenoi

3apoxaeHne U pa3BuTHE dKOoruu B Tpyaax A. I'ymb6onsara, K. @. Pynse, H. A. CeBepriona, 3. I'ekkens, A. Terncnu, B. H. Cykauéga.
Paznensl u 3amaun 3xonoruu. CBsi3b SKOJIOTUHU C APYTUMH HAyKaMHU.



Mertonpbl skosoruu. [losneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B SKOJIOTUH: IPUPOIHBIE U JabopaTopHble. MoaennpoBaHie B HKOJIOTHH.
MOHUTOPHHT OKpY’KaroIlel Cpe/ibl: JOKAJIbHBIN, pETHOHAIBHBIN 1 IT100aIbHBIN.

3HaYeHUE DKOJOTUYECKUX 3HAHUU JJI YEJIOBEKA. DKOJIOIMYECKOE MUPOBO33PEHUE KaK OCHOBA CBA3EH YEJI0BEYECTBA C IPUPOLOM.
DOopMHUPOBAHUE IKOJIOTUYECKOHN KYJIBTYPhI U SKOJIOTHYECKOW IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu
[optpetsl: A. I'ymboasaT, K. @. Pynwe, H. A. CeBeprios, O. ['exkenb, A. Tencnu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pa3enst skoorum», «MeTo bl IKOIOTHIY, «CXeMa MOHUTOPUHTA OKPYXKAIOMICH CPEeIbD».

Jlaboparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICIOBAHUNY.

Tema 7. Oprannsmsl U cpeaa o0MTAHUS

Okonornyeckue (HakTopsl ¥ 3aKOHOMEPHOCTH UX JeiicTBus. Kimaccudukaiys skooruyeckux GakTopoB: abnoTuyeckue, OMOTUYECKHE,
aHTpororeHHsle. O0I1Me 3aKOHOMEPHOCTH ecTBUS HKoIornueckux ¢akropos. IlpaBuno munumyma (K. Ilnpenrens, YO. JInbux).
TonepaHTHOCTb. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AOnoTHueckue CI)aKTopBI. CBeT KaK dKOIOTHYCCKHUI Q)aKTOp. I[eﬁCTBHC PAa3HbIX YUYACTKOB COJIHCYHOI'O CIICKTPAa HA OPTraHU3MBI. OKOJIOTUYECKHE
T'pYHIIbL paCTeHI/Iﬁ H JKUBOTHBIX 110 OTHOIICHUIO K CBCTY. CurHanpHas pOJib CBETA. cDOTOHepI/IO):[I/BM.

Temmeparypa kak 3xkonoruyeckuit pakrop. JleiictBue Temneparypsl Ha opranu3mbl. [1oikuIoTepMHBIE U TOMOHOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxxnocTs kak axonorudeckuit pakrop. [Ipucnocobnenns pacTeHnii K moepkanuio BoaHoro 0ananca. Knaccudukarus pactennii mo
OTHONICHHUIO K BoJie. [IprucnocobneHus )KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.

Cpem)l obuTanus OpTraHu3MOB: BOJJHAsA, HA3CMHO-BO3JyIIIHAsA, ITIOYBCHHA, FHy6I/IHHa${ MMOAIIOYBCHHAsA, BHYTPHOPIraHU3MCHHAs. ®Ou3uko-
XHMHYECKHE OCOOCHHOCTH cpea oOuTaHus OpTaHHU3MOB. HpI/ICHOCOGHeHI/IH OpPTaHHU3MOB K JKU3HHU B PA3HBIX CpCaax.



buonornueckne PUTMBI. Buentaue n BHYTPCHHHEC PUTMBEIL. CYTO‘IHBIC U rOAUYHBIC PUTMBI. HpI/ICHOCO6J'ICHHOCTB OpraHnu3mMoOB K CC30HHBIM
N3MCHCHHAM yCJIOBI/If/’I JKH3HU.

XKuznennsie popmbl oprann3moB. [lonstre o xxu3HeHHOU (hopme. KuzHeHHbIE POPMBI pacTEHHIA: IepEBbs, KYCTAPHUKHU, KYCTApHUYUKH,
MHOT'OJIETHUE TPaBbl, OAHOJIETHHE TPaBbl. JKu3HEHHbIE (DOPMBI )KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a3p0ONOHTBI. OCOOEHHOCTH CTPOCHUS U
o0pa3a >KU3HHU.

buotnyeckue ¢akropsl. Buibl 6M0THYECKNX B3aMMOAEHCTBUN: KOHKYPEHLINS, XUIIIHUYECTBO, CUMOMO3 U ero Gopmsl. [lapazutusm,
KOOIIEpaIusi, MyTyallu3M, KOMMEHCAIU3M (KBapTHPAaHTCTBO, HaxyieOHn4YecTBO). HeTpoduueckue B3aumo ieiicTBus (Tonmueckue, (hopuieckue,
¢dabpuueckue). 3HaueHHEe OMOTUIECKUX B3aMMOACHCTBHH IS CYIIECTBOBAHHUS OPraHU3MOB B cpejie ooutanus. [I[pHHINT KOHKYPEHTHOTO
UCKJIIOYEHMUSL.

JdemMoHcTpauuu

Tabauibl ¥ cXeMBI: « DKOJIOTHYECKHE (I)aKTopLI», «CBeToBOi1 CIICKTP», «DKOJIOTUYECKHE TPYIIIBI ’)KUBOTHBIX 11O OTHOIICHUIO K CBECTY»,

«TemmokpoBHBIE )KUBOTHBIEY», «XO0JIOJJHOKPOBHBIC JKUBOTHBIEY, «DH3MOIOrHYECKHE aanTalluy KUBOTHBIX», «Cpebl 0OMTaHUs OPTaHU3MOBY,
«buonoruveckune puTMb», « Ku3HeHHbIC HOPMBI pacTeHUIY, «KU3HEHHBIE ()OPMBI JKUBOTHBIX», « DKOCHCTEMA IIIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOMHOTO Jiecay, «llenu nutanusy, «XuuaudectBoy, «Ilapazutuzmy, «Konkypenmus», «Cumonosy, «KommeHncamuzmy».

O6opynoBanue: repOdapuy paCTeHUN U )KMBOTHBIX, IPUCIIOCOOJIEHHBIX K BIMSHUIO Pa3JIMYHBIX 3KOJOTHYECKUX (hakTopoB, repbapuun

CBETOJIIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOUBbBIE, TEHETIOONBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE PACTEHUS,
repOapyy 1 KOJJIEKLUHU TETI0M00UBBIX, 3MMOCTOMKHMX, MOPO30YCTONYMBBIX PACTEHUM, dydena NTHI U 3Bepel, repdapuul pacTeHUH,
OTHOCSIIMXCS K TUrpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX IPYII, KOJUIEKIIUH KUBOTHBIX, OOUTAIOMIMX B Pa3HBIX
cpenax, repdapuu U KOJUIEKIIUU PaCTeHUH U dKUBOTHBIX, 00J1a1al0IUX YepTaMU IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUI
XKHU3HU, TepOapuy U KOJUIEKLIUU PACTEHUHN U AKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMHU )KUBOTHBIX, YYaCTBYIOIIUX B PA3IUUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHUIO CBETa.
JlabopaTopnasi paGora «BpisiBieHHe MPUCIOCOOIECHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopnasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUIN M3 PA3HBIX MECT OOUTAHUSY.



Tema 8. JkoJiorusi BUA0B U MOIYJISI LA

DKOJOTHYECKHe XapaKTepucTHKu nomnynsauuu. [lomynauus kak 6uonoruueckas cuctema. Poib HeomHOpOAHOCTH cpefibl, HU3MUECKUX OaphepoB
U 0COOCHHOCTEH OMOoJIOTuu BUAOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI NOMYJIsiiHi. OCHOBHBIE TOKA3aTEH MOMYIISIIINH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pPACTHAS U TOJIOBAs CTPYKTYPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.

DKonorudyeckas CTPYKTYpa NOIIYJISIIHU. OHeHKa YHUCJIICHHOCTH IOITYJISILUH. I[I/IHaMI/IKa MOITYJIAINHU U eé peryisanus. buotnueckuii moreHuan
MOITYJIAINH. MOI[GJ'II/IpOBaHI/Ie JAUHAMHUKU MOITYJIATHUH. KpI/IBLIe pocCTa YNCJICHHOCTHU IMOITYJIAINH. KpI/IBHe BBDKHWBAHMA. PCFYJ'IHI_II/IH YHUCJICHHOCTHU
HOHnyIHHﬁZ PpoOJib q)aKTOpOB, 3aBUCAIINX U HC 3aBUCAIIIUX OT IINIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUAOB (I" u K'CTpaTCFI/II/I).

[TonsiTue 06 sKOJOTHUYECKON HUIIE BUJA. MecTtooObuTanue. MHOromMmepHast MoJienb dkosiorudeckor aumum .M. XaTunacona. Pazmepsl
sKoJiornyecko Humm. [loTeHunanbHas U peaau30BaHHAS HUIIIU.

Bupa kak cucrema nonysisiiiuii. Apeainsl BUAOB. BUabl U UX )KU3HEHHBIE CTPATErvH. DKOJIOTHYECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEJCHUS U MUTPalliil )KMBOTHBIX. bruoornyeckue MHBa3uM 4y>KE€pPOJHBIX BUIOB.
JdemoHcTpauuu

Iloptper: [Ix. M. XaT4nHCOH.

Ta0auIbl U cXeMbl: « IKOJIOTHYECKUE XApPaKTCPUCTUKU ITOIMYJIALTUN, ((HpOCTpaHCTBeHHaH CTPYKTYpa NOMmyJIaunumn», ((BOSpB.CTHBIe MUupaMuabl
MOITYyJIAUun», ((CKOpOCTL 34CCJICHUS ITOBCPXHOCTHU 3emim pa3jInYHbIMU OpTaHU3MAMUD, «Moaeap 3KOJIOTMYECKON HUIITH I[)K H. XaTtunHCOHaY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUY KUBOTHBIX.

JladopaTropnasi padora «IIpucrnocoOnaeHus CeMsH pacCTEHUN K pacCeICHUION.

Tema 9. DKog0rus coo0NIECTB. DKOJOrHYECKHE CHCTEMBbI.



CooOmiectBa opraHu3MoB. buoiieHos u ero ctpykrypa. CBsi3u MeX 1y OpraHu3MaMu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. k. Tencnu). @yHKIMOHAIBHBIE OJIOKW OPTaHU3MOB B 9KOCUCTEME: MPOIYLIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. Aduoruueckue 6;10ku 3xocucteM. [1ouBsl 1 mitbl B 3kocucteMax. Kpyrosopor
BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.

OCHOBHBIE TTOKa3aTelIN YKOCUCTEMEI. brnomacca u IpOAYKIMA. DKOJIOTHYECKHE ImupaMuabl YUCECII, OHoMacchl 1 OHCPI'uu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKLIECCUH.
[TepBuuHbIe ¥ BTOPUYHBIC CYKIIECCUU U UX MPUYMHBI. AHTPOIIOT€HHBIE BO3/ICHCTBUS Ha cyKueccuu. KimmMmakcHoe coo01ecTBo.
buopaznoobpasue v mosTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBL. JKOCUCMEMbL 03D U peK. DKocucmembvl Mopell U OKearHos. IKocucmemsbl MyHOP, 1eco8, cmeneli, NyCmbvliHb.
AHTPOTNIOTEHHBIE YKOCUCTEMBI. ATpOdKOCcHCTEMA. ATPOLIEHO3. Pa3nunst Mex 1y aHTPOMOT€HHBIMU U TPUPOIHBIMH 3KOCHCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u payna. CHHaHTpONH3aH TOPOACKON (hayHBI.
buonorndeckoe 1 X0341iCTBEHHOE 3HAUYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUN OPraHU3MOB B dKOcUcTeMax. Posib kackaono2o sgpgexma u 61006-
20UpuUKamopos (Knouesvix 81U008) 6 hynKkyuonuposanuu sxkocucmem. [lepeHoc SHEPTrUU U BEIIECTB MEKITY CMEKHBIMU IKOCUCTEMAMH.
Y CTOMYMBOCTH OPTaHU3MOB, MOMYJISALIMI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3/ICHCTBUI.

Mexanuzmwvi 6030eticmesus 3aZpil3H€Hu12 PA3HbBIX MUNO6 HA Cy60p2€lHu3M€HHOM, OpP2AHUSMEHRHOM, NONYJIAYUOHRHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOJI02UUYECKO20 HOPMUPOBAHUA ARMPONOCEHHO20 6030elicmaeus. Metogonorus MOHUTOPHHTA €CTCCTBCHHBIX U aHTPOIIOI'CHHBIX
OKOCHUCTEM.

JdemoHcTpauuu
Hoptper: A. Ix. Tencnu.

Tabaumel ¥ CXEMBL: «CprKTypa 6I/IOLICHO33)), «IKocucTeMa IMAPOKOJMUCTBCHHOTO JIECay, «IKocHcTeMa XBOMHOIO Jecay, «q)yHKI_II/IOHaHLHLIC

TpyHIibl OpraHu3MOB B 3KOCUCTCMED, «prTOBOpOT BCIICCTB B OKOCHUCTCMCED, «HCHI/I IMUTaHUA (HaCT6I/IH_[Ha}I, I[eTpI/ITHaSI)», «DKOJIOTHYeCcKast
nmupamMuzia 4ucein», «IKOJIOTHYeCKast nupaMmuia 61/IOM8.CCBI>), «IKoI0THYSCKAS nupamMuaa SHEpTUun», ((O6paBOBaHI/Ie 6OJ'IOTa», «HCpBI/I‘-IHaSI



cyKueccus», «BoccTaHoBieHue jeca nocie noxapa», «KocucremMa o3epa», «ArporeHosy», «KpyropopoT BeIecTB 1 IOTOK SHEPTUU B
arporeHose», «lIpumepsl ypboakocuctemm».

O6opynoBanue: repOapuy pacTeHU, KOJJICKLIIMH HACEKOMBIX, dydella ITHI] U 3Bepeid, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH,

AKBApUyM KaK MOJIENIb 3KOCUCTEMBI.
IIpakTuyeckasi padora «3ydyeHue u onrcanre ypooIKOCHCTEMBI».

JlaGopaTopHas padora «/3yueHue pasHOOOpa3Hs MEJIKUX MOYBEHHBIX WIEHUCTOHOTUX B Pa3HBIX 3KOCHUCTEMAX).

IKCKypceust «IKCKYpCHs B THIIMYHBIN OnoreoneHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0JIbHBIN HITH MIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmenianerapHast 000s10uka 3eMiIH, TI€ CYIECTBYET MM CyIeCTBOBala XHU3Hb. Pa3zBuTne npeacranienuit o Ouochepe B Tpyaax
3. 3rocca. Yuenue B. U. Bepnajackoro o 6uocdepe. O6mactu 6uocdeps! u e€ cocran. JKupoe BeliecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcodeHHOCTH Orochephl Kak rI100albHOI 3KOoCUCTEMBL. JIMHAMUYECKOE PAaBHOBECHE B
ouocepe. KpyroBopoTsl BemiecTs 1 OMOreOXMMHUECKHE ITUKITBI (YIiiepo/ia, a3oTa). PUTMuuHoCTh siBneHuit B 6uocdepe.

3oHanbHOCTH Ouochepsl. [TonsaTue o 6nome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, ITYCTHIHH, TPOIIMYECKHE Jeca, BBICOKOropbs. Kiumar, pacTUTeIbHBINA U )KUBOTHBIA MUp OHOMOB CYIIIH.

CrtpykTypa U QyHKIUS KUBBIX CUCTEM, OLIEHKAa UX PECYpCHOTr0 MOTeHIMaNa U OnochepHbIX QyHKIUH.
JdemoHcTpauuu

Hoptperst: B. U. Bepuanckuii, 3. 3tocc.



Tabnuuel u cxemsl: «I'eochepsl 3emian», «KpyroBopor azota B npupoze», «Kpyrosopot yriaepona B npupoze», «KpyroBopot kuciopona B
npupoze», «KpyroBopot BosI B ipupozae», «OcHoBHbIE OMOMBI cymny, «Knumarndeckue nosca 3emimny, « Tynapay, «Taiiray, «CmemanHbIi
necy, «lIupokonucTBeHHBIH Jiec», «Ctenby, «CaBanHay, «Ilyctbins», « Tponudeckuit gecy.

OoGopynoBanue: repOapuu paCTCHHIA pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yest0BeKk 1 OKpPYKaOIIAfA cpeaa

DKoJoru4ecKre KpU3KuChl U UX Mpu4YrHbL. Bo3zeiicTBue yenoBeka Ha 6uocdepy. 3arpsa3HeHue Bo3AyHOM cpeabl. OxpaHa Bo3IyXa.
3arpsizHeHue BoHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue moussl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHHe KiinMara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIM MUp. OXpaHa pacTUTENBHOIO U )KUBOTHOTO MUpa. OCHOBHBIE TPUHIIUIIBI
oxpanbl ipupoiel. Kpacusie kauru. Ocobo oxpansemslie npupoansie Tepputopun (OOIIT). botanndeckue caapl 1 300J0THUECKHUE TAPKU.

OcHOBHbIE IPUHLIUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA U IPUPOIbl. PalinoHanbHOE NPUPOAOIIOIb30BaHNE U COXPAHEHUE
Ouosiornueckoro pazHooopaszus 3emin. OOIME 3aKOHOMEPHOCTH TII00ATBHBIX SKOJIOTUYECKHX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCA U €T0 BEPOSITHBIE TIOCTIEICTBHUS.

Pa3BuTHE METO10B MOHMTOPHUHTA PAa3BUTHSI ONACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemuble uccie008anus nepexooa K pecypcocbepezarouyels
U KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe paznoobpasue u buopecypcol. Hayuonanvhsie uHghopmayuonmvie cucmemsl,
obecneuusarowue 00CmMyn K uHgopmayuu no cOCMosHUI 0MOeIbHbIX 81008 U dKocucmem. OCHOBbL IKOpeadburumayuy IKOCUcCmem U cnocooos
b60pvObL ¢ buonospedicoenusmu. Pexoncmpykyus MopeKux u Ha3eMHbIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuiel U cxembl: «3arps3HeHue aTMocepbl», «3arps3HeHue ruapocheps», «3arps3HeHne nouBb», «llapaukoBsiii 3hdexT», «Ocodo

OXpaHsieMble PUPOIHBIE TEPPUTOPUIY, «MOIETH YIIPABIIEMOTIO MUPaAY.

O6opynoBanue: ¢poTorpaduu OXpaHIeMbIX pacTeHU 1 )KUBOTHBIX KpacHoit kauru Poccutickoit denepanmu, KpacHoit KHUTH permoHa.




INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YYarOIIMMHUCS IIPOTPAMM CPEIHEro o0IIero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeMETHbIE U MPEAMETHBIE.

B cTpykType TMUHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTrpaMMbl 10 OMOJIOTUY BBIJIEIECHBI CIEAYIONINE COCTABIISIIOIINE: OCO3HAHUE
00y4aroIUMUCs pOCCUICKON TpaskJaHCKON UICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTU U

CaMOOIIPEJICNICHUIO, Hanuyue Momueayuu K 00y4eH1ro OUOJIOTHH, YeleHanpasiennoe pa3eumiue BHyTPEHHUX YOeXIeHUH IMUHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TPAJULUN pa3BUTHS OMOIOTUYECKOr0 3HAHUS, 20MOGHOCb U CNOCOOHOCMb 00YYaIOIIUXCs
PYKOBOJICTBOBAThCS B CBOEH JIESITEIbHOCTH IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYLIUMU CUCTEME OMOJIOTHYECKOTO

00pa30BaHusl, Haluuue npasoCco3HaHUs IKOIOTUIECKOHN KyIbTYpbl, CHOCOOHOCMU CMAUmMb LEINNA U CTPOUTH )KU3HEHHBIC IIJIaHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHHS MPOTPaMMBbI IO OMOJIOTUH JOCTUTAIOTCS B €IMHCTBE YUeOHOW U BOCIIUTATEIHHON AESITETLHOCTH B
COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUUCKIUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, IPUHITBIMU
B 00111€CTBE MPaBWJIaMU U HOPMaMH TTOBEJCHUS ¥ CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTHS
BHYTpeHHeﬁ MO3UIUHU JIMYHOCTHU, MATPHUOTH3MA U YBAXKCHUA K 3aKOHY WU IIPAaBOIIOPAAKY, UCJIOBEKY TpyJda U CTapIIEMY IMOKOJICHUIO, B3AUMHOT'O
yBa)KEHHUs, OEPEIKHOr0 OTHOLIEHMSI K KYyJIbTYPHOMY HaclIeAUI0 U TPaAULIMIM MHOTOHAIMOHAIbHOro Hapoaa Poccuiickoit denepanuu, npupoae
1 OKpY>Kalolleu cpene.

JlngHOCTHBIE PE3yIbTAaThl OCBOCHHS Y4eOHOTO MpeaMeTa «bHoorusy T0mKHBI OTpaXKaTh TOTOBHOCTh U CITOCOOHOCTH OO YJarOIIIHXCST
PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH THIYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIIUN, TTO3UTHBHBIX BHYTPEHHHUX
yOEXIEeHU, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBA, PACIIMPEHNUE KU3HEHHOTO OIBITA M OTBITa IeITEIbHOCTH
B [IPOLIECCE pEeATU3ALMY OCHOBHBIX HAIIPABJIECHUM BOCIIMTATEIBHON IESITENBHOCTH, B TOM YHCIIE B YAaCTH:



1) rpakIaHCKOro BOCIMTAHMSA:
c(OPMHUPOBAHHOCTh TPAXKIAHCKOH MTO3UITUH 00YUYAIONIET0Csl KaK aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;
0CO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBRKCHUE 3aKOHA U IIPABOIIOPSIKA,

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH ITPHU CO3JaHUN yT-Ie6HBIX IMPOCKTOB, pCICHUU y‘-Ie6HBIX 1 IO3HAaBAaTCJIbHBIX 34744,
BBIIOJIHEHNH OHMOJIOTHYECKUX 9KCIICPUMCHTOB,

CIOCOOHOCTH OMPEEIATH COOCTBEHHYIO TTO3UIIMIO TIO OTHOILICHHIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATSH €€

YMEHHUE YUUTHIBATH B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBHUS JIIOJICH ¢ Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMH
LIEHHOCTSIMH U COLIMAJIbHBIM IT0JI0KEHUEM;

TOTOBHOCTH K COTPYAHHUYICCTBY B IIPOLCCCC COBMCCTHOT'O BBITIOJTHCHUSA yq€6HbIX, IIO3HAaBAaTCJIbHBIX U UCCIACAOBATCIIbCKUX 3a1a4,
YBAXKXUTCIBbHOI'O OTHOIICHHUS K MHCHUIO OIIIIOHCHTOB IIpH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHIYSCKOTO COACPIKAHUA,

TFOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH 1€ TEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MIATPUOTU3MA, YBAKEHUSI K CBOEMY HapOJy, HyBCTBAa OTBETCTBEHHOCTH INEPE]]
PonuHoi, ropoctu 3a ¢BOM Kpai, cBOX0 Ponuny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSALIEE MHOTOHALMOHAILHOTO Hapoaa Poccnn;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEANIO U MaMATHUKAM IIPUPOJIbI, TOCTHXKEHUAM Poccuun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTE OLICHMBATh BKJIA/ pOCCHi/JICKHX y‘IéHBIX B CTAaHOBJICHHUC U PAa3BUTUC 6I/IOJ'IOFI/II/I, IMOHUMAaHUS 3HAYEHUS OMOJIOTUH B IIO3HAHUH
3aKOHOB IIPpHUPOALI, B ) KU3HU YCJIOBCKA 1 COBPEMCHHOI'O 06HIGCTB3;

uaeiHas yoe:xx 1€HHOCTh, TOTOBHOCTH K CITYXEHHUIO 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CyIh0Y;
3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAaHHUC NYXOBHBIX LICHHOCTeH pOCCHﬁCKOFO HapoJa;



C(l)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HaHUA, STUYCCKOI'O IMMOBECACHUA,
CIIOCOOHOCTD OIICHUBATh CUTYyallUIO U IPUHUMATh OCO3HAaHHBIC PCIICHUS, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUC YCTOP'I‘{HBOFO 6yz[ymer0;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIAM, CO3JAHUIO CEMBbU Ha OCHOBC OCO3HAHHOI'O IPUHATUA HGHHOCTefI CEMEMHOM KU3HU B
COOTBCTCTBUH C TpaAULIUAMU HAPOJ0B POCCI/II/I;

4) ICTECTUHYECCKOIoO BOCIIMTAHUA

ICTETUYECKOE OTHOIICHUE K MUY, BKIIFOUAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX
OTHOIIICHU;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE IPOSBIISATH Ka4eCTBA TBOPUYECKOM TNYHOCTH;
5) ¢puznyeckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI H SMOIHOHAIBHOI0 0JIATONIOTYYHSI:

MOHMMAaHKE U peain3alus 3J0pOBOro u 6e30macHoro oopasa *u3Hu (370poBOE MUTAHKUE, COONIOACHNE TUTHEHUYECKUX IPABUII U HOPM,
cOanaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErysipHas pU3nyecKkasi akTUBHOCTb), OEPEKHOI0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IIOHUMAaHUEC IICHHOCTHU HpaBI/IJ'I I/IHJII/IBI/II[yaJ'II)HOFO 1 KOJITICKTUBHOT' O 6C3OHaCHOFO IIOBCACHUS B CI/ITyaIII/ISIX, yrpomamnmx 3)10pOBI)IO 1 )KU3HHN
JIIOJIEH;

OCO3HaHHE MOCIIEACTBUM U HENPUATHS BPEIHBIX MIPUBBIUEK (YITOTPEOICHHS alTKOTOJIsl, HAPKOTHKOB, KypPEHUS);
6) TPy10BOr0 BOCIIMTAHMS:
TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTbH K aKTUBHOM AEATEIbHOCTH TEXHOJOTHYECKON M COLIMAIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTh HHULIUUPOBATh, IINIAHUPOBATHL U
CaMOCTOATCIIbHO BBITIOJIHATD TaKYI0 ACATCIBbHOCTD,



MHTEpEC K pa3IMuHbIM chepam npodeccuoHaANbHON AeSITETbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiie npodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTP U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHHIO Ha TIPOTSHKCHUN BCEH KHU3HM,
7) IKOJIOTHYECKOT0 BOCIIUTAHUS
IKOJIOTUYECKH 11e1eco00pa3HOe OTHOIICHHE K IPUPO/IC KAK UCTOYHHKY JKU3HH Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTUYECKOM KYIbTYphI: IPHOOPETEHNE ONBITA INITAHUPOBAHUS MIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MTOCIIEICTBUH IS
OKpYKarollIeu Cpeibl;

OCO3HaHUE I1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U IMyTel UX peleHUS;

CIIOCOOHOCTB MCIOJIB30BaTh IPHOOPETaeMble IPU U3YYEHHH OMOJIOTHY 3HAHUS M YMEHUS TP PEUICHUH TPO0IeM, CBA3aHHBIX C PAllMOHAILHBIM
IPUPOIONOIB30BaHUEM (COOIIOIEHUE MTPABHII TIOBEICHUS B IPUPO/IC, HATIPABIICHHBIX HA COXPAHEHUE PABHOBECHS B 9KOCHCTEMAX, OXpaHy
BUJIOB, IKOCUCTEM, Orochepsl);

aKTUBHOE HETIPHUTHE ASHCTBUM, IPUHOCAIIMX Bpe OKPYKaIoLIel IPUPOJHOH cpesie, YMEHHE IPOTHO3UPOBAaTh HEOIaronpusTHbIE
JKOJIOTHYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX ACHUCTBUI U IPEIOTBpALIaTh UX;

HAJIMYHUEC PA3BUTOI'O 3KOJIOTUYCCKOI'O MBIIIIJICHU, 9KOJIOTHYECKON KYJbTYPBI, OIIbITA ACATCIBHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHUA
PYKOBOACTBOBATHLCA UMU B HO3HaBaT€J'II)HOI\/'I, KOMMYHI/IKaTI/IBHOI\/JI n COHHaHBHOfI MMpPaKTUKE, TOTOBHOCTH K YYaCTHIO B npaKTqucxoﬁ
JACATCIIBHOCTH 9KOJIOTMYCCKON HAIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MIO3HAHMSI:

Cq)OpMI/IpOBaHHOCTB MHUPOBO33pPCHUS, COOTBCTCTBYHOIICT'O COBPEMCHHOMY YPOBHIO Pa3BUTHUS HAYKU U O6IJ.I€CTBCHHOI>1 IMPaKTUKH, OCHOBAHHOTO
Ha qualiore KyJibTyp, CHOCO6CTBYIOH_IGTO OCO3HAaHHUIO CBOCTO MECTA B IMOJIMKYJIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM U UMTATEIbCKOM KYJIbTYPBI KaK CpCACTBA B3aHUMOJEHCTBUI MCKAY JJIOAbMU U TTO3HAHUA MHPA;



IOHUMaHMe crenu(UKY OMOI0ruK Kak HayKy, OCO3HAHUs €€ POy B (POPMUPOBAHUU PALIMOHAIBLHOIO HAYYHOT'O MBILIUIEHUS, CO31aHUU
[IEJIOCTHOTO MPECTABICHHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPO/IbI, YEIOBEKa U OOIIECTBA, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTE! U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JIJIsi COBPEMEHHOM IIMBUIIM3AIMN: 00ECIIEYeHNSI HOBOTO YPOBHS Pa3BUTHUSI METUIIMHBI, CO3/IaHHE
NEPCHEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PElIaTh PECypCHBIE MPOOIEMBI Pa3BUTHS YETIOBEYECTBA, IIOMCKA ITyTEeH BBIXOa U3 INI00aTbHBIX
HKOJIOTHUECKUX MPOoOIeM 1 o0ecTiedeHrs Iepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY HCIIOIb30BAHUIO TIPUPOIHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B IMOJIYYEHUH OMOJIOTMYECKMX 3HAHHIA B EJISIX MOBBIIICHUS O0IIEH KYIbTYphI, ECTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKIIMOHAILHOW IPaMOTHOCTH 00ydarouuxcs, GopMupyemMoi npu u3y4eHnn ONoIoTHH;

IMOHUMAHHEC CYIIHOCTH METOA0B IMO3HAHMs, UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH HCII0IL30BATh MoJIy4ac€MbIC 3HAHUSA JJIA
aHanu3a U OObICHCHHS SIBJIICHUI OKpYXaromero Mmupa 1 nmpoucxoasuux B HEM I/I3M€HGHI/II71, YMCHHE A€J1aTh 000CHOBAHHBIC 3aKJIIOUCHHS Ha
OCHOBC HAaY4YHBIX (i)aKTOB 1 UMCIOIUXCA JaHHBIX C LEJIBIO MOJYYCHHA JOCTOBCPHBIX BHIBOIOB,

CIOCOOHOCTBH CAaMOCTOSTEIBHO HUCII0JIb30BATh OMOIOrMUECKUE 3HAHUS JUIsl PEIIEHUs TPOOJIEM B PEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HaHUE LIEHHOCTH HAYYHOU NEATEIIBHOCTH, TOTOBHOCTD OCYIIECTBIIATH IIPOECKTHYIO U UCCIEN0BATENbCKYIO AEATEIbHOCTh UHAUBUAYAIbHO U
B IPYyIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HCTIPEPBIBHOMY 06pa30BaHmo u CaM006p330BaHI/II-O, K aKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUU 110 OUOJIOTHH B
COOTBCTCTBHUH C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMeTHBIe PE3YIbTATEI OCBOCHUA yqe6H0r0 npeamera «buosorus BKIIOYAIOT: 3HAUNMEIS JUTSA (I)OpMI/IpOBaHI/ISI MHPOBO33PCHUA
06yqafonmxc;1 MCKIUCHUIITIMHAPHBIC (MG)KHpe)IMeTHI)Ie) O6IIleHay‘lHBIe MOHATHUSA, OTpAXKAIOIIUC HEJIOCTHOCTD Hay‘—IHOI\/'I KapTHUHBI MUpa U



cneun UKy METOJI0B ITO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, sIBIICHHUE, IPOLIECC, CUCTEMA, HAYUHBIN (akKT,
IPUHINIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpUSs, HCCIIeJOBaHUE, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHe); YHUBEPCAIHHBIC
yueOHbIe JieiicTBUS (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIE), oOecneunBatome GopMupoBanue (HyHKIIMOHATEHOW TPAaMOTHOCTH
U COIMAJIbHON KOMITETEHIIUU 00YYaIOILINXCsl; CIIOCOOHOCTh 00YUYaIOIIMXCS UCIIOB30BaTh OCBOSHHBIE MEXKIUCIIUILTNHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE ACMCTBUS B I03HABATEILHON U COLMAIBHON IIPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTHU HAa YPOBHE CPEAHEr0 00IIero oopazoBanus y odydatomuierocs OyayT copMrupoBaHbl IO3HABATEIILHBIC
YHUBEpCaJIbHbIC YUeOHBIE IeHCTBHS, KOMMYHHKATUBHbIE YHUBEPCAIbHbIC ydeOHbIC ICHCTBHS, PETYISTHBHBIC YHUBEPCAIbHBIC YUeOHbIC
JeHCTBUSI, COBMECTHAS ACSATEIBHOCTb.

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEr0 00IIeT0 00pa30BaHUS JOJKHBI OTPAKATH:

OBJ1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBHAMM:
1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:
CaMOCTOSITENLHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCITIOJIH30BaTh MIPU OCBOCHUM 3HAHUHM NTPUEMBI JIOTHYECKOTO MBIIIEHUS (aHATN3a, CHHTE3a, CPAaBHEHMSI, KiacCU(pUKAIU, 0000IIEeHNU),
PacKpbIBaTh CMBIC]T OMOJIOTHYECKUX TTOHATHH (BBIIEATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C APYTHUMH MOHSITHIMU);

OTIPENIETISATh e JACSITEIIbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTU C TOCTaBICHHBIMHU
HEIISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE OHATHS 7151 OObSICHEHUS (DAKTOB U SIBJICHUM KUBOM NPUPOIBL;

CTPOUTD JIOTUYCCKUC PACCYIKICHUA (I/IH,Z[yKTI/IBHLIC, ACAYKTUBHBIC, 11O aHaJlOFI/II/I), BBISABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPECUUA B
pacCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]'II/IpOBaTB BBbIBOAbI U 3aKIIFOUYCHHA,

MNPUMCHATH CXEMHO-MOACIIBHBIC CPEACTBA I MPCACTABICHUA CYIIICCTBCHHBIX CBsI3€ll U OTHOILIEHUI B N3y4aCMbIX OMOJIOTHYECKUX 06’LCKTaX, a
TaKXC HpOTI/IBOpC‘-II/Iﬁ pa3Horo poaa, BhISIBJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHLIX HCTOYHHKAX,



pa3pa6aTI)IBaTI) IJ1aH pCIICHUA HpO6J'IeMBI C y‘IéTOM aHaIn3a UMCIOIIUXCA MAaTCPUAJIBHBIX U HEMAaTCPpHUAJIbHBIX PECYPCOB;
BHOCHUTBb KOPPEKTUBEI B ACATCIbHOCTE, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB LICJIAM, OLICHUBATH PUCKHU HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH,
KOOPAWHHUPOBATH U BLIINIOJIHATD pa60Ty B YCJIOBUAX p€aIbHOI'O, BUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOFO BSaHMOﬂeﬁCTBHH;

Pa3sBUBATh KPCATUBHOC MBIIJICHUC ITPU PCHICHUH KU3HCHHBIX HpOGJ’ICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIaACTh HABbIKaMH y‘Ie6HO'I/ICCJ'ICI[OBaTCJ'ILCKOI71 u HpOGKTHOﬁ ACATCIIbHOCTU, HABbIKAMU Pa3pCIICHUS HpO6J'I€M, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATCIIbBHOMY ITIOUCKY MCTONOB PCHICHUA TPAKTUYCCKUX 3a/1a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI JCATCIBbHOCTU I10 ITOJITYYCHHUIO HOBOI'O 3HAHUA, €TO UHTCPIIPETAlUHU, Hpeo6pa30BaHmo U IIPUMCHCHUIO B
y‘le6HbIX CUTyalludX, B TOM YHUCJIC IIPpU CO3AaHUHN y‘Ie6HBIX " COOUAJIbHBIX ITPOCKTOB;

(bopMUpOBaTh HAYYHBII TUI MBILIUICHUS, BJa/IeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHITUSIMA U METOJIaMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BATEIHLHOM IEATETLHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1ady, BbIIBUTaTh TUIIOTE3Y €€ peLIeHHs], HAXOIUTh apIyMEHTBI JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

AHAJIU3UPOBATD MMOJIYYCHHBIC B XOA€ PCHICHUA 3a1a4U PE3YJIbTaTbl, KDUTUUCCKH OLICHHUBATD UX JOCTOBCPHOCTD, IPOTrHO3UPOBATH H3MCHCHWEC B
HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
OCYILECTBIIATH LI€JICHANIPABICHHBII MOMCK MEPEHOCA CPEJICTB U CIIOCOO0B JeHCTBUS B MPO(PECCHOHANBHYIO CPENy;
YMETb [IEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEIATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;



BBIJIBUT'aTh HOBBIE UJEH, peAaraTb OpUrHHAIbHbBIC TOAX0/bl U PEIIEHHs, CTABUTh IPOOJIEMBI U 33[a4H, IOMYCKAIOIUE aJbTePHATUBHBIE
peueHusl.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HHPOpPMAIUU (TeKCTe yueOHOro MocoOus, HAy4HO-TIOMYIIPHON JUTepaType, OMOIOrHYeCKUX
CJIOBapsX U CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UpOBaTh HH(POPMALIUIO PA3TUYHBIX BUOB U (hopM
MPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTH;

dbopMyIHUpPOBATH 3aMPOCH] U MPUMEHATH PA3TUYHBIE METO/IBI MIPU MOKUCKE U 0TOOpe OroIornueckoi nHbopMauu, HEOOX0AUMOH s
BBITMIOJTHEHMSI Y4eOHBIX 3a7a4;

HpI/IO6peTaTB OIIBIT MCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHbIX TCXHOHOFHﬁ, COBCPUICHCTBOBATD KYJIbTYPY aKTUBHOI'O
HCIIOJIb30BaAHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJILHYIO (POpPMY IpesicTaBiIeHHs Onosiornyeckoil nHpopmanuu (cxeMol, rpaduku, TuarpaMmsl, TaOIUIBI,
PHUCYHKH U APYTOE);

HCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MPU padoTe ¢ Ononornyeckoil uHpopMalueil: IpUMEHsATh XUMUYECKUE, PU3NYECKUe U
MaTeMaTU4YeCKHe 3HaKU U CUMBOJIBbI, (pOpMyIibl, aO0OpeBHaTypy, HOMEHKJIATypy, UCIIOIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE
CpEICTBa HATTISAHOCTH;

BJIaACTb HABbIKaAMHM pacCliO3HaBaHHWA U 3allIUThI I/IH(l)OpMaHI/II/I, I/IH(bOpMaIII/IOHHOI\/'I 0e30IaCHOCTH JIMYHOCTH.

OB.HalIeHI/[e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

1) o6menne:



OCYILIECTBIIATh KOMMYHUKALIMU BO BCEX cepax *KHU3HU, AKTUBHO y4acTBOBATh B JUAJIOTe UM JUCKYCCHHM IO CYLIECTBY O0CYKIaeMOM TeMBI
(ymMeHue 3a1aBaTh BOIIPOCHI, BEICKA3bIBATh CYX/IEHHUS OTHOCUTEIBHO BBIIOIHEHMS IIPEATIAraeMoi 3a/1auu, YUUThIBaTh HHTEPECH] U
COIJIACOBAHHOCTD MMO3ULIMHI APYTrUX YYaCTHUKOB AUAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAUEHHE COLMAIBHBIX 3HAKOB, PEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX
CUTYallUid, YMETh CMSTYaTh KOH(IMKTHI U BECTH IEPETOBOPHI;

BJIAJICTh PA3INYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJEHCTBUS, TIOHUMAaTh HAMEPEHUS IPYTUX JIFOJEH, IPOSIBIATh YBAXKUTEIbHOE OTHOILIEHUE
K COOECEeTHUKY U B KOPPEKTHOU (hopme (pOopMyTupOBaTh CBOM BO3PAKEHHS,

paBBépHYTO " JIOTUYHO U3J1araTb CBOXO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM A3BIKOBBIX CPCACTB.

2) cCOBMeCTHAasl AeATeJIbHOCTh:

MOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAMBUAYAIBHON padOThI IPU PELICHUH OMOJIOTHYECKON MTPOOIIEMbI, 000CHOBBIBATH
HE00XO0MMOCTh IPUMEHEHUS TPYNIOBBIX (JOPM B3aUMOJICHCTBUS IPU pPelIeHUH y4eOHOl 3a1auu;

BbIOMpATh TEMATUKY M METO/Ibl COBMECTHBIX JEMCTBU ¢ yU4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KIO0Tr0 WieHa KOJIJIEKTUBA;

MIPUHUMATh LI COBMECTHOM JEATEIIbHOCTH, OPTaHW30BbIBATh U KOOPAMHUPOBATH JEUCTBUSA MO €€ JOCTUKEHHUIO: COCTABIIATh IUIAH JCHCTBHIA,
pacrpenenaTb pojik ¢ y46TOM MHEHUM YIaCTHHKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATHh KAYCCTBO CBOCTO BKJIAJAa U KaXKJA0I'0 YIaCTHHKA KOMaH/bI B O6I_I_II/II71 pe3yibTar 1o pa3pa6OTaHHBIM KPpUTCPUIM,
npeajiaratb HOBbIC IPOCKTLI, OLICHUBATD UJCU C MO3UIIUHU HOBU3HbI, OpDUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH MO3UTUBHOC CTPATETHICCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUAX, IPOSABIIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OLBITH
HWHHUIIMATUBHBIM.



OBj1ajieHHe YHHBEPCATbHBIMHI PeryJssTHBHBIMH e CTBUSIMM:
1) camoopranu3amusi:
MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JJIsl BBIABJICHUS MIPOOJIEM U MX PEIICHUS B KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBI6I/IpaTb Ha OCHOBC 6I/IOJIOI‘I/I‘-ICCKI/IX 3HAaHUU LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[ef/'ICTBI/ISIX 1 NIOCTYIKax 10 OTHOLICHUIO K JKUBOU
HPUPOJIE, CBOEMY 370POBbBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATD IO3HABATCIIBHYIO ACATCIbHOCTD, BBIABIIATD HpOGJIeMBI, CTaBHUTh U (bOpMyJII/IpOBaTB COOCTBEHHBIE 3aga4u B
O6pa3OBaTCJ'H)HOI7I ACATCIIBHOCTH U )KU3HCHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIICHUs TPOOJIEMBI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEHN U MPEANIOUTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSIBIICHUIO IIMPOKOM 3pYIUIINH B pa3HbIX 00JaCTSIX 3HaHUH, IOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:
JIaBaTh OL[CHKY HOBBIM CHUTYaI[HsIM, BHOCHTh KOPPEKTHBBI B [IEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3yJIbTATOB IIETISIM;

BJIa/IETh HAaBbIKaMH IMO3HABATEIbHON PeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI M MBICIUTENbHBIX MTPOLIECCOB, UX PE3YNIbTATOB U
OCHOBaHUH, HCIOIb30BaTh MPUEMBI pe(IIEKCUH I OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEIICHUS;

YMETb OLICHUBATb PUCKHU 1 CBOCBPEMCHHO IIPUHUMATD PCHICHUA 110 UX CHHXKCHUIO,



IIPUHKUMATh MOTHBBI U ApTYMCHTHI JPYT'UX IIPHU aHAJIU3€ PE3YJIbTATOB ACATCIBHOCTH,

3) npuHATHE CeOs1 U APYrUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;
mpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBAThb CIIOCOOHOCTH MMOHUMATh MUD C IO3UIHUHU APYroro 4€JI0BCKa.

NPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS COJIEPIKaHUs yaeOHOTro mpeaMera «broorus» Ha yriryOJIEHHOM YPOBHE OPHEHTHPOBAHBI HA 00ECIICUCHHE
npodmibHOTO 00yueHus ooydaromuxcs ononoruu. OHM BKIIOYAIOT: crieludruyecKue Ijisi OMOJOTUN HAyYHbIE 3HAHUS, YMEHUS U CTIOCOOBI
JEHCTBHI 10 OCBOSHUIO, HHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUH, BHJIBI JIEATSIILHOCTH I10 TIOJTYICHHIO HOBBIX 3HAHUI M UX MPUMEHEHHIO B
Pa3IUYHBIX YUSOHBIX, a TAKXKE B PEATHHBIX )KU3HCHHBIX CUTYaIusAX. [IpeIMeTHBIC pe3ysIbTaThl MPEACTABICHBI IO TOJIaM U3yUCHUSI.

[IpeameTHBIC pE3ynbTaThI OCBOEHUS yueOHOTO TIpeameTa «bruonorus» B 10 knacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa, B TO3HAHUH 3aKOHOB MIPUPO/IBI U PEIICHUH IPOoOJieM pallMOHAIIBHOTO MPUPOIONIONb30BAHMS, O BKJIa/l€ POCCUICKUX U 3apyOemKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;



BJIaJICHUE CUCTEMOM OMONIOTrHYeCKUX 3HaHUM, KOTOpasi BKIIOYAET: OCHOBOIOJATaloIIne OMOI0OrHUYeCKUe TEPMUHBI U MOHATHUS (3KU3Hb, KIIETKA,
OpraHu3M, MEeTaboJIN3M, TOMEOCTa3, CAMOPETYJISIIHS, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, HI3MEHUYHBOCTh, POCT U Pa3BUTHE),
ouosornueckue teopuu (kiaerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, xpomocomHast Teopust HacieacTBeHHocTr T. Moprana),
yuenus (H. U. BaBunoBa — 0 ieHTpax MHOT000Opasusi U IPOUCXOXKIACHUS KYJIBTYPHBIX PACTCHHUIA), 3aKOHBI (€IMHOOOPa3us TOTOMKOB IIEPBOTO
MTOKOJICHHS, PACILIECTUIEHUS, YUCTOThI TAMET, HE3AaBUCUMOTO HacyienoBanus ['. MeHiens, roMoJIornuecKux psiioB B HACIEICTBEHHOM
u3menunBoctu H. V. BaBuiioBa), mpuHIMIBI (KOMITJIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO MMO3HAHUS, HCIIOIh3yEeMbIX B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB (OMHCAHUE,
u3MepeHue, HabIoIeHNe, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPUOT U 3YKAPHOT, OJJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB, B
TOM 4Hcie OaKTepuil, rpuOOB, paCTeHUH, JKUBOTHBIX U YEJIOBEKA, CTPOSHUS OPTaHOB M CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKa,
MIPOLIECCOB KU3HEEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTEHUil, )KUBOTHBIX U YeJIOBEKa, OMOJIOrMUECKUX MPOIIECCOB: 0OMeHa
BellecTB (MeTabom3M), MpeBpalleHus] JHEPTUU, OPOKEHHUs, aBTOTPO(PHOTO U reTepoTpo(hHOTO TUIIOB TUTaHUSI, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, raMeToreHe3a, SMOpPHOreHesa, IOoCTIMOPHOHATBHOTO Pa3BUTHUS, PA3MHOKEHHUSI, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBIMBATh B3aUMOCBSI3M MEX/ly OPTraHOMIaMH KJIETKU M UX (QYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHel U uX (QyHKIMIMHU,
MEX/y OpraHaMH U CHCTEMaMM OPT'aHOB Y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U X (QYHKUUSAMH, MEXy CUCTEMaMH OPraHOB M UX (PYHKIUSAMH,
MEXy dTarlaMi 0OMeHa BeIECTB, ATallaMH KJIETOYHOT'O IIMKJIA M )KU3HEHHBIX IIMKJIOB OPTraHU3MOB, 3TallaMi SMOPHOHAIBHOTO Pa3BUTHS,
TEHOTUIIOM U (DEHOTHUIIOM, EHOTUIIOM U (PaKTOpPaMHU Cpeibl OOUTAHUS;

YMCHUC BBIABJIATH OTIIMYUTCIIBHBIC ITPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIC paCTeHHﬁ, JKHBOTHBIX 1 YCJIOBCKA,

YMCHHUCEC UCIIOJIB30BATh COOTBCTCTBYIONIUC APT'YMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO TECPMHUHOJIOTUIO U CUMBOJIMKY IJId JOKa3aTCJIbCTBA pOACTBA
OpTaHHU3MOB pa3HbIX CUCTCMATUYCCKUX TPYIIIL;

YMCHHUC pCUIATH OMOJIOTHYECKHUE 3alavu, BbIABJIATH NPUINHHO-CIICACTBCHHBIC CBA3HU MCIKY UCCIICAYCMbIMU OHOJIOTHYECKUMH nmponeccamu 1
ABJICHUAMMU, NCIIATh BBIBOAbI U IPOTHO3bI HA OCHOBAHWH ITOJIYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPAaKTUYECKHE pabOoThI, COOJI0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM 000PYI0BAaHUEM;



YMCHHUE BbIABUT'aTh THIIOTE3EI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMU CPCACTBAMU, (bOpMYJ'II/Ip}IH LEJIb UCCIICA0BAaHUA, aHAIIU3UPOBATh
IMMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOABI,

YMEHHUE Yy4acTBOBATh B y4eOHO-UCCIIEA0BATENBCKOM paboTe 10 OMOJIOTUH, SKOJIOTUN U MEIULIMHE, IPOBOJMMON Ha 0a3e MIKOJIbHBIX HAyYHbIX
00111eCTB, ¥ MyOJIMYHO MPEICTABIIAT MOTYYEHHBIC PE3YJIbTAThl HA YUCHHUECKUX KOH(EPEHIHIX;

YMCHHUE OLICHUBATHh O TUYCCKUE ACIICKThl COBPEMEHHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ B 00J1aCTH OHMOJIOTHH U MEIUIINHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIINIOAOTBOPCHUE, HAITPABIICHHOC U3MCHCHUC I'CHOMA U CO3JJaHUC TPAHCI'CHHBIX OpFaHI/ISMOB);

yYMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP OyayiIeH mpodhecCHOHATbHOM AeATEIbHOCTH B 00aCTH OMOJIOTHH, MEIUIIUHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEIILCKOTO X03SHCTBA, MUIIEBOM MPOMBIILICHHOCTH, YIIyOJIsATh MO3HABATEIbHbII HHTEPEC, HAPABICHHBINA Ha OCO3HAHHBIH
BBIOODP COOTBETCTBYIOIICH Ipodeccuu 1 MpoIo/HKeHHE OMOIOrHYECKOro 00pa30BaHus B OPraHU3aIUAX CPEIAHETO MPOPECCHOHATHHOTO U
BBICIIIEr0 00pa30oBaHUsI.

HpeI[MeTHBIe Ppe3yiIbTaTbl OCBOCHUA yqe6Horo npeamMcTa «buonorus» B 11 knacce JOJIDKHBI OTpaXaThb:

C(i)OpMI/IpOBaHHOCTB 3HaHUI O MECTE U poiin OHOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTCCTBCHHO'HaquOﬁ
KapTUHBI MHpPa, B IIO3HAHUHU 3aKOHOB ITPUPOJALI U PCHICHUH 9KOJIOTHUCCKHUX np06neM YCJIOBCYECCTBA, a TAKIKE B PCIICHHUU BOIIPOCOB
panrOHAJIBHOI'O IPpUPOAOIIOJIB30BaAHNS, U B q)OpMI/IpOBaHI/II/I HEHHOCTHOI'O OTHOHICHUS K ITPUPOJIC, 06IJ_ICCTBy, YCJIOBCKY, O BKIIaJC pOCCHﬁCKHX
)51 3aPy'6e)KHLIX y‘léHLIX'6I/IOJ'IOI‘OB B pa3BUTHC 6I/IOJIOFI/II/I;

YMEHUE BIIJETh CUCTEMON OMOIOTHYECKUX 3HAHUHN, KOTOpasi BKJIIOYAET ONpPE/IeeHUs U TOHUMaHUe CYITHOCTH OCHOBOIIOJIAratoIuX
OMOJIOTMYEeCKUX TEPMUHOB U MOHATHUH (BUA, SKOCcUCTEMa, Onocdepa), Ononornueckue Teopun (3BoonnonHas reopus Y. JlapsuHa,
CHUHTETHYEeCKas Teopus 3Bomonun), yueHus (A. H. CeseprioBa — o myTsX U HanpaBieHHUsIX 3Bomonuu, B.M. Beprnaackoro — o 6uocgepe),
3aKkOHBI (reHeTndeckoro paBHoBecus k. Xapau u B. Baitabepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (muaumyma FO. JInbuxa,
9KOJIOTMYECKON MUpaMubl SHEPTHH ), TUIIOTe3bl (runote3a «Mmupa PHK» V. I'unbepra);

YMEHUE BIIaJIETh OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHMSI, UCTIOJIb3YEMBIMU B OMOJIOTMUECKUX UCCIIEIOBAaHUSX )KUBBIX OOBEKTOB U
9KOCHUCTEM (OMHCaHue, U3MEpEeHne, HabJI0IeHUE, SKCIIEPUMEHT), ClIOcO0aMu BBISIBICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;



YMEHUE BBIICIATH CYLIECTBEHHbIE IPU3HAKK: BUJIOB, OMOT€OLIEHO30B, IKOCUCTEM U Onochepsl, CTaOUIN3UPYIOILET0, JBHKYILLETO U
Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOPA, aJUIOMATPHUYECKOTO U CUMITATPUYECKOTO BHI000pAa30BaHUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLIUU HA
reHO(OH/] TOMYJIALNH, IPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHus, YepeOBaHMs HAIIPABICHUN YBOJIOIMH, KPYTOBOPOTA BEIIECTB U
IIOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHUC YCTAHABJIMBATH B3aUMOCBA3HU MCIKAY MPOUCCCaAaMH 3BOJIIOIMHU, ABIKYIIUMU CUJIAMH aHTPOIIOICHE3a, KOMIIOHCHTAMH Pa3JIMYHbIX
9KOCHUCTEM U HpI/ICHOCO6JI€HI/I$IMI/I K HUM OpPraHu3MOB;

YMCHUC BBIABJIATH OTIIMYUTCIIBHBIC ITPU3HAKU KUBBIX CUCTCM, HpI/ICHOCO6JIeHHOCTB BHUJIOB K CpClIC O6I/ITaHI/I5I, A0MOTHYCCKUX M OMOTHYECKUX
KOMIIOHCHTOB 3KOCHUCTEM, B3aHMOCBSI3CH OpraHu3MoOB B COO6HICCTB3,X, AHTPOIIOTCHHBIX W3MCEHECHHI B DKOCHCTEMaX CBOCH MCECTHOCTH,

YMCHHEC UCIIOJIB30BATh COOTBCTCTBYIOIIUC APT'YMCHTHI, 6I/IOJ'IOFI/I‘ICCKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY JId JOKa3aTCJIbCTBA pOACTBA
OpTraHru3MOB pa3HbIX CUCTCMATHUYCCKUX TI'PYIIIl, B3AUMOCBA3HU OPraHu3MOB U CPCAbL 06I/ITaHI/I$I, CANMHCTBA YCJIOBCUCCKUX pac, H€O6XOZ[I/IMOCTI/I
COXpPaHCHUMA MHOF006paBI/I$I BHJIOB U SKOCHCTEM KaK YCJIOBHUA COCYIICCTBOBAHUS IPUPOALI U YCTIOBEUYECTBA,

YMCHHUC pCUIATb OMOJIOrHYECKHUE 3aa"4y, BbISABJIATE HPUYINHHO-CIICACTBEHHBIC CBA3U MCKAY NCCIICAYCMbIMU OMOJIOrHYECKUMU mpoueccaMu 1
SABJICHUSAMHU, ACJIaTh BbIBOJAbLI U ITPOTrHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0AaTh MpaBuiia Mpu padboTe ¢ ydeOHBIM U TaOOpaTOPHBIM 000PYI0BaHHEM;

YMCHUCEC BbIIBUT'ATh TUIIOTE3bI, IIPOBEPATH UX IKCIICPUMCHTAJIIbHBIMU CPEACTBAMU, (I)OpMy.]'IPIpy;I LEJIb UCCIICAOBAHNS, aHAJIN3UPOBATDH
IMMOJIYYCHHBIC PE3YJIbTATHI U ACJIaTh BBIBOIBI;

YMCHHUEC y4aCTBOBATh B yqe6HO'I/ICCHe,I[OBaTeHBCKOI>'I pa60Te Io 6I/IOJ'IOFI/II/I, OKOJIOTMH U MCAHUIINHC, HpOBOI{HMOﬁ Ha 0a3e MIKOJbHBIX HAayYYHBIX
06H_IGCTB, u Hy6HI/I‘IHO MPEACTABJIATD MMOJIYYCHHBIC PE3YJILTATBI HA YYHCHHUYCCKUX KOH(bepeHHHHX;

yYMEHHUE OIICHUBATh TUMIOTE3bI K TEOPUH O MIPOUCXOKICHHUH KU3HU, YETIOBEKA U YEJIOBEUECKHUX pac, O MPUIMHAX, MTOCIEICTBHUIX U CIIoco0ax
MpeIOTBpAIeHHsI T100aIbHBIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCHoHabHON ACSITEIPHOCTHA B 00J1aCTH OMOJIOTHH, YKOJIOTHH,
MPUPOIOTIONB30BAHUS, METUITUHBI, OMOTEXHOIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO X035HCTBA, MUIIEBOI MPOMBIIIIEHHOCTH,
yrayOIsiTh MO3HABATEIHHBIA HHTEPEC, HAPABICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH PO(ECCHH U MPOIOJKEHHE OMOIOTHYECKOTO
0o0pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomnuectBo uyacos
Ne /i1 HanmenoBanue pa3nenos u OnexTpoHHbIe (IIPPOBHIE)
- TEM MPOTrpaMMBbI Beero Kontponsnsle | IIpakTuueckue | oOpa3oBaTelibHbIC PECypPCh
paboThI paboThI
POIII buosnorus - Poccuiickast
1 buonorus xak Hayka 1
anekTpoHHas mkoua (resh.edu.ru)
5 JKuBbIle cucTeMEBI U BX 5 POIII buosnorus - Poccuiickast
U3Yy4eHUe aneKTpoHHas mikosna (resh.edu.ru)
buonorus - Poccuiickas
3 Buomorns xinerku 2 0.5
DIIEKTpPOHHAs 1mikoia (resh.edu.ru)
4 Xumuyeckass OpraHu3arus 10 1 1 POII buomnorus - Poccuiickast
KJIETKH DIIEKTPOHHAM 1mikoia (resh.edu.ru)
5 Crtpoenue u QyHKIIUN 8 5 PO buonorus - Poccutickas
KJIETKHA DJIEKTPOHHAs 1iKoJa (resh.edu.ru)
OOMeH BelecTB U .
m POIII buomnorus - Poccuiickast
6 MIpEBpaIICHUE SHEPTUU B 9 1
DJIEKTpPOHHAs 1iKoia (resh.edu.ru)
KJIIETKE
Hacnencrsennas .
A POIII buomnorus - Poccuiickast
7 uHpopmanus u peanuzamus | 9 0.5

€€ B KJIIETKE

sJIEKTpoHHas 11KoJa (resh.edu.ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

POIII buonorus - Poccuiickas

8 JKU3HEHHBIN UK KIETKU 6 0.5 1
3JIEKTpOoHHas 1Kkoia (resh.edu.ru)
9 Crtpoenue u QyHKIIUN 17 15 POIII buonorus - Poccuiickas
OpraHu3MOB ' srieKTpoHHast mikoja (resh.edu.ru)
10 PasmHOkeHUE U pa3BuTHE 8 15 POIII buosnorus - Poccuiickas
OpPTraHu3MOB ' ayieKTpoHHas mikona (resh.edu.ru)
T'enetruka — Hayka o o
YK POII buonorus - Poccutickas
11 HaCJIEICTBEHHOCTH U 2 0.5
3JIEKTpoHHas 11KoJa (resh.edu.ru)
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 1 PO buonorus - Pocculickas
HACJIENCTBEHHOCTH snekTpoHHas mkoua (resh.edu.ru)
13 3aKOHOMEPHOCTH 6 1 PO buonorus - Pocculickas
M3MEHYHUBOCTH DIIEKTpPOHHAM 1mikoia (resh.edu.ru)
POII buonorus - Poccutickas
14 T'enetnka uyegoBeka 5 0.5
SJIEKTpOoHHAas 11Koia (resh.edu.ru)
POIII buomnorus - Poccuiickast
15 Cenekiusi opraHU3MOB 4 1
SJIeKTpOoHHas 1Kkoia (resh.edu.ru)
16 buorexnonorusa u 4 POI buonorus - Poccutickas
CHUHTETHYECKAs] OMOJIOTHS DIIEKTPOHHAM mikoia (resh.edu.ru)
POIII buomnorus - Poccuiickast
17 PesepBHoe Bpems 1

sJIEKTpoHHas 11Koia (resh.edu.ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

104

2.5

13




11 KITACC

HanmenoBanne pasaciioB u

KonmuectBo yacoB

DnekTpoHHbIC (IU(PPOBLIE)

Ne i/t
TE€M MPOTrpaMMbl Beero Kontponsnsle | [Ipaktudeckue | oOpazoBaTelIbHBIC PECYPCHI
paboThl paboThl
POII buonorus - Poccuiickas
3apOoKIECHHE U PA3BUTHUE DJIEKTPOHHAS IIKOJIA
1 SBOIIOIUOHHBIX 4 (resh.edu.ru)
MIPEACTABICHUI B OMOJIOTUH
. POII buonorus - Poccuiickas
MuxkposBoitonus u eé
2 14 1 2 DJIEKTPOHHAS IIKOJIA
pe3yabTaThI
(resh.edu.ru)
.. POII buonorus - Poccutickas
MakposBomtonus u eé
3 6 3JIEKTPOHHA IIKOJIA
pe3yabTaThI
(resh.edu.ru)
POII buonorus - Poccutickas
[Ipoucxoxaenue u
4 15 15 JJIEKTPOHHAS IIIKOJIa
pa3BUTHE )KM3HU Ha 3emJie
(resh.edu.ru)
POII buonorus - Poccuiickas
IIpoucxoxaeHne yenoBeka
5 10 1 1 SJIEKTPOHHAS IIIKOJIA

— aHTPOIIOTeHE3

(resh.edu.ru)



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

DKomorus — HayKa O
B3aMMOOTHOIICHUAX

POII buonorus - Poccutickas

6 OpraHu3MOB U 3 0.5 JJEKTPOHHAS IIKOJIa
HaJIOPraHU3MEHHBIX CHCTEM (resh.edu.ru)
C OKpYKarollei cpeaou
POII buonorus - Poccutickas
OpraHu3Msbl U cpefia
7 9 15 JJIEKTPOHHAS IIIKOJIa
oburtanusa
(resh.edu.ru)
POII buonorus - Poccuiickas
DKOJIOTUS BUIIOB U
8 N 9 0.5 DJIEKTPOHHAS IIKOJIA
MOMYJISIIIAHA
(resh.edu.ru)
POII Buosorus - Poccuiickas
DKOIOTrus COOOIIECTB.
9 12 05 JJIEKTPOHHAS MIKOJIA
DKOJIOTHYECKHUE CUCTEMEI
(resh.edu.ru)
POII Buosorus - Poccuiickas
buocdepa — rnodanbHas
10 6 3JIEKTPOHHA IIKOJIA
3KOCHCTEMA
(resh.edu.ru)
POII buonorus - Poccuiickas
UYenoBek U OKpyXkaromas
11 cpera 6 DJIEKTPOHHAS IIKOJIA
pel (resh.edu.ru)
POIII buonorns - Poccuiickast
12 PesepBHOE Bpems 8 QJIEKTPOHHAs IIKOJa

(resh.edu.ru)



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

OBLIEE KOJIMYECTBO YACOB 102 3 75
1O [TPOT'PAMME '
MNOYPOYHOE INIJTIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnyecTBo yacos DNEeKTPOHHBIE
n/m Bcero | Konrtponbnble | Ilpaktuueckue U poBbIe
paboThI paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 buonorus kak KOMIUIEKCHAs HayKa U KaK 4acThb 1
COBPEMEHHOT0 001IeCTBa
2 JKuBbIE CUCTEMBI M X CBOMCTBA 1
3 YpoBHeBas opraHu3anus )KUBBIX CHCTEM 1
4 VcTopus oTKpeITHs M n3ydeHus KieTku. Kilerounas teopus 1
5 MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH. 1 0.5
[IpakTnueckas padbora «3yueHre METO10B KIIETOUHOU
ouomnorun (xpomatorpadus, snekrpodopes,
muddepentmanbaoe nentpudyruporanue, [TIP)»
6 XHWMHUYECKUHN COCTAB KIIETKH 1
7 MuHepaJibHbI€ BEIIECTBA KJIETKHU, UX OMOJ0ruyeckas pojb 1
8 Opranuveckuie BemecTBa KiIeTku — Oenku. JlabopaTopHas 1 0.5
pabota «O0Hapyx)eHHe OETKOB ¢ IOMOIIBIO0 KAUeCTBEHHBIX
peaKuuii
9 CBoiicTBa, Knaccuukanys 1 GyHKIUU OEJIKOB 1
10 | Opranuueckue BeniecTBa KJICTKH — YTIIEBOJIBI 1
11 | Opranndeckne BeUIECTBA KIETKU — JIUTUIBI 1
12 | Hyxmennossie kuciotsl. JJHK u PHK. JlaGopaTopras pabora 1 0.5
«MccrnenoBanue HyKJIEHHOBBIX KUCIIOT, BBIICIEHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY
13 | Crpoenue u ¢pynkuuu ATO. [Ipyrue nykieosuarpudocdarst 1
(HTD)




14 | CexBenupoanue JJHK. MeToib1 reHOMUKH, 1
TPAHCKPUITOMUKH, TPOTEOMHUKHI

15 | Metoapl CTpyKTypHOH OHOJIOTHH 1

16 | Tumsl ketok. [IpokaproTnueckas KieTka 1

17 | Ctpoenue sykapruoTuueckou kinetku. [Ipaktudeckas pabora 1 0.5
«M3yueHne cBONCTB KJIETOYHOW MEMOpPAHBD»

18 | IloBepxXHOCTHBIN armapaT KJIECTKH 1

19 | OgnomemOpanHbie opranou sl KiaeTku. [IpakTnueckas 1 0.5
pabota «/3ydyeHue IBUKEHUS IUTOILIA3Mbl B PACTUTEIbHBIX
KJIICTKaX)»

20 [TonyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPUH, 1 0.5
actuel. JlaboparopHas padora «MccnenoBanue
IUIa3MOJIM3a U JICIUIa3MOJIN3a B PACTUTEIbHBIX KIETKAX)

21 | HememOpaHHbIE OpraHONIBI KICTKH 1

22 | Ctpoenue u QyHKIUH sijipa 1

23 | CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapHOT. 1 0.5
JlaboparopHast pabota «l3ydeHne CTpoCHHsI KIETOK
Pa3NUYHBIX OPraHU3MOBY

24 AcCUMUITALNS U JUCCUMWISLNS — JBE CTOPOHBI 1
MeTabonu3ma. Tunsl oOMeHa BemecTs. JlabopatopHas
pabota «M3ydyeHne KaTaTuTHYEeCKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl WIK KaTajla3bl)»

25 | depMeHTATUBHBINA XapakTep peakiuii KIIETOYHOTO 1 0.5
Mmetabonu3ma. JlabopatopHas pabora «3yuenue
(hepMEeHTaTUBHOTO pacUICTIICHUS IEPOKCH/Ia BOJIOPO/IA B
PaCTUTENIbHBIX U KHUBOTHBIX KIIETKaX»

26 | benku-akTHBATOPHI M OCITKU-MHTHOUTOPHI 1

27 | ABroTpo(HBIi THII 0OMEHA BELIECTB 1

28 | ®orocuHTE3 1

29 | Xemocuntes. JlabopaTopHas padora «CpaBHEHHE MPOLIECCOB 1 0.5
(OTOCHHTE3a M XEMOCHHTE3a)

30 | AHarpoOHBIe opraHu3Mbl. Buabl Opokenusi. JlabopaTopras 1




pabota «CpaBHEHHE TPOIIECCOB OPOKCHUS U ABIXAHHSD)

31 | AapoGHbIe OpraHu3MBbl. DTalbl SHEPTETUUESCKOT0 OOMEHa 1

32 | DHeprus MmeMOpaHHOTrO rpaareHTa npotoHoB. Cunre3 ATO: 1
pabota npotroHHOH AT®D-crHTa3bI

33 Peakiiuy MaTpu4HOrO CHHTE3a 1

34 | Tpanckpunuus — matpuunbiii cuare3 PHK 1

35 Tpancnsmus u e€ 3Tarnbl 1

36 | KogupoBanue amuHokucnoT. Poib pubocom B OMocuHTE3E 1
Oenka

37 | Opranusanys reHoMa y IPOKaproOT U SYKAPHOT 1

38 | MonekynsapHble MEXaHH3MbI SKCIIPECCUU T€HOB Y SYKapHOT 1

39 | Bupychl — BHEKJIETOUHBIE (POPMBI KHU3HU U OOJIUTATHBIE 1 0.5
napa3utsl. [Ipaktnueckas padora «Co3ganue Moaenu
BHUpYCa»

40 | BupycHble 3a00¢BaHUS Y€I0BEKA, )KUBOTHBIX, PACTCHUN 1

41 HanorexHonoruu B OMOJI0rUMH U MEIUIIUHE 1

42 JKu3HeHHEBIN HUKI KIIETKHA 1

43 | Marpuunsiii cunte3 JJHK 1

44 | Xpomocomsl. JlabopaTopHas padorta «3ydenue xpomocom 1 0.5
Ha FOTOBBIX MUKPOITIpenaparax»

45 | JlemeHne KJIETKH — MHUTO3 1

46 | Tumsr knetok. Kapuoxunes u nurokuHes. JlaboparopHas 1 0.5
pabota «HabmroieHre MUTO3a B KJIETKaX KOHYMKA KOpeIiKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus )kM3HEHHOTO IMKJIA KIIETOK 1

48 OpranusM Kak eIMHOE [IEI0e 1

49 | Tkanu pactenuil. JJabopatopHas padorta «3yueHnue Tkanei 1 0.5
pacTeHUI»

50 | Tkanu >KMBOTHBIX M yenoBeka. JlaboparopHas paboTa 1 0.5
«/3ydenune TKaHEeH JKUBOTHBIX)

51 | Opransl. Cuctemsl opranoB. JlabopaTopHas pabora 1 0.5




«M3y4yeHne opraHoB IIBETKOBOT'O PACTEHUSD)

52 | Onopa Tena opraHu3MoB 1

53 | /IBmkeHue opraHu3MoB 1

54 | Ilutanue opraHu3MoB 1

55 | [IuTanue nMo3BOHOUYHBIX )KMBOTHBIX. [IuiieBapuTenpHas 1
crcTeMa YeJI0OBeKa

56 | JlprxaHue opraHu3MoB 1

57 | JlpixaHue MOo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 | TpaHcnopT BenIeCcTB y OPraHU3MOB 1

59 | KpoBeHOCHas cCTeMa MTO3BOHOYHBIX )KHBOTHBIX M YEIOBEKA 1

60 | Beenenue y opraHu3mMoB 1

61 | 3amuTa y opraHu3smMoB 1

62 | IMMyHHas cucTema yemoBeKa 1

63 | Pa3npaxxuMocCTh U perynsius y OpraHu3MoB 1

64 | 'ymopanbHas peryisnus 1 SHAOKPHHHAS CHCTEMa 1
KUBOTHBIX U YEIIOBEKa

65 | ®opMBI pa3MHOKEHUS] OPTaHH3MOB 1

66 | [TommoBoe pa3MHOXKEHNE 1

67 | Meiio3 1

68 | 'amerorenes. OOpa3oBaHKE U PA3BUTHE MMOJOBBIX KIETOK. 1 0.5
JIaGoparopHas pabota «/3yyeHne CTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOITpENapaTax»

69 | MuauBuayasbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3 1

70 | 3akiagka OpraHoB W TKaHEW W3 3apOBIIIEBHIX JINCTKOB 1

71 | Poct u pa3Butue xuBoTHBIX. JlJabopaTopHas pabora 1 0.5
«BpIsIBIIEHNE IPU3HAKOB CXOZCTBA 3aPOBIIIEH TTO3BOHOYHBIX
KHUBOTHBIX)»

72 | PasamHOXeHUE 1 pa3BUTHE pacTeHuid. JlabopaTopHas padora 1 0.5
«CTpoeHue OpraHoB pa3MHOXKEHHsI BHICIIUX PACTECHHI

73 | Mlcropusi cTaHOBJICHUS U PAa3BUTHUS TEHETUKH KaK HAyKU 1

74 | OcHOBHBIE IOHATHS U CUMBOJIBI FeHeTUKH. JIabopaTopHas 1 0.5




pabota «JIpo3odmuia kak 00BEKT TeHETUIECKUX
HCCIICTOBAHHIT»

75 | 3aKOHOMEPHOCTH HacJIeJOBaHUS MPU3HAKOB. 1 0.5
Monorubpunnoe ckpemuBanue. IIpaktudeckas padorta
"HN3yuenue pe3yabTaToB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
po30¢uIH"

76 | lluTomornueckue OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHUS 1

77 | Ananusupyroniee ckpemuBanue. Henosnoe foMMHUpoBaHNe 1

78 | Jlurubpumnoe ckpenuBanue. [Ipakruueckas pabota 1 0.5
«M3ydenue pe3yapTaToB IUTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(UITBDY

79 | llutomornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS 1

80 CleruieHHOe HAcJIeI0BaHKE MMPU3HAKOB 1

81 | XpoMocoMHasi TEOpHS HACIEACTBEHHOCTH 1

82 | 'eneruka nmoina 1

83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA 1

84 | 'enernveckuii KOHTPOJIb PA3BUTHS PACTECHHMA, )KUBOTHBIX U 1
YeJI0BEKa

85 | MI3MeHYnBOCTH NMPU3HAKOB. BUIBI H3MEHUYNBOCTH 1

86 MonudukarnronHas ”3MEHYUBOCTh 1

87 | BapnanmonHslii psig 1 BapualioHHast Kpusasi. JlabopatopHas 1 0.5
pabota «/ccnenoBanue 3aKkOHOMEPHOCTEH
Mou(pUKaMoHHOM n3mMeHunBocTH. [locTpoenue
BapHUallMOHHOTO Psijia M BAPHALIMOHHOM KPUBOM»

88 | 'enoTunuyeckast n3MeHYMBOCTh. KoMOWHaTHBHAS 1
M3MEHYHBOCTh

89 | MyranmonHas u3MeHUUBOCTh. [IpakTHueckas padota 1 0.5
«MyTaruu y 1po30¢puiisl (Ha TOTOBBIX MUKpONpenapaTax)»

90 | 3aKOHOMEpPHOCTH MYTALIMOHHOTO Ipolecca. DMUTeHETUKA U 1
SMUTeHOMHUKA

91 | I'eneruka uenoBeka. [IpakTuueckas padota «CocraBieHue u 1 0.5

aHaJn3 POJOCIOBHON»




92 | MeToapl MEAWIIMHCKOW TeHETUKH 1
93 | 3HaueHue MEIUIIMHCKON F'€HETUKU B IPEIOTBPAILICHUH U 1
JICYCHUU TCHETUYECKUX 3a00JICBaHUI YEeIIOBEKA
94 | OcHoBHBIE MTOHATHS ceneKuu. JlabopaTtopHas padota 1 0.5
«M3ydeHne cOpTOB KYJIBTYPHBIX PACTEHUM U IIOPOJ
JIOMAITHUX KUBOTHBIX)»
95 | Metoasl cenekimoHHoON paboTkl. JJabopaTopHas pabota 1 0.5
«M3yueHmne MEeTOI0B CEJICKITUN PACTCHHID)
96 JIOCTH)KEHHMSI CENIEKITUU PACTCHHUH W )KUBOTHBIX. 1
IIpakTnueckas pabora «IIpuBuBKa pacTeHUI»
97 | Coxpanenue, U3y4eHHE U UCIOIB30BaHNE TeHETUYECKUX 1
pecypcoB
98 | buoTtexHonOrKs KaK HayKa U OTPaciib IPOU3BOJICTBA. 1 0.5
[IpaxTuueckas padora «M3yueHne oObEKTOB
OHOTEXHOJIOTHI
99 | OcHOBHBIC HANPABICHNS CHHTETUICCKOM OMOJIOTUI 1
100 | XpomocoMHasi ¥ reHHass HH)KCHEPUS 1
101 | MemuiHCKHE OMOTEXHOJIOTHH 1
102 | PeseprHubiii ypok. [TloBTOpeHne, 0000IICHIE, CHCTEMATH3AIIHS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5
11 KJIACC
Ne Tema ypoka KommuecTBo gacoB ONEeKTPOHHBIE
n/m Beer | Konrtponpubie | [Ipaktuueckue ¢ poBsIe
0 paboTsl paboThI o0Opa3oBarenbHbIe
pecypcsl
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBrokyiume cuiibl 3BoronMy BUA0B 1o Y. JlapBuny 1
3 Bopnba 3a cymiecTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 1
otOop
4 DopMUpPOBaHNE CHHTETUYECKOM TEOPUH IBOIIOLIUN 1




) Dranel 3BOJIIOIIMOHHOTO MPOLIECcCa: MUKPOIBOIIOLUS U 1
MaKpO3BOJIIOIHUS

6 [Tonynsiuus — 3neMeHTapHasi €AMHHILA YBOJIOLUU 1

7 3akoH reHeTrudeckoro papHoBecus Jx. Xapau, B. 1 0.5
Baiin6epra. Jlabopatopnas pabora «BpisiBieHue
W3MEHYUBOCTH Y 0CO0e OJTHOTO BUAA»

8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1

9 Dddext ocnoBarens. I ekt OyTHUIOYHOTO TOPIIBIIIKA 1

10 Murpanuu. M3onsuuu nonynsinuii: reorpadudeckas, 1
OmosornIecKast

11 | EcrecTBeHHBINH 0TOOP — HaANpPaBJIAIOMUNA (HaKTOP IBOITIOINN 1

12 | ITomoBoii oT6oOp 1

13 | IIpucnocoGIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 1 0.5
MUKpo3BoJIONUH. Jlaboparopras pabora «3ydeHue
apoMop(h030B ¥ UIM0AIANITAIINI Y PACTEHUI U dKUBOTHBIX)

14 | Ilpumepsl TPUCTIOCOOTEHU Y OPTaHU3MOB: 1 0.5
Mopdonorudeckne, GU3HOIOTHIECKUES, OMOXHUMHUYECKHE,
noseneHueckue. Jlabopatopnas padora «lIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEJIbHAS 11€JI€CO00Pa3HOCTh)

15 | Bugp, ero kpurepuu u ctpykrypa. JlaboparopHas pabora 1 0.5
«CpaBHEHHE BHJIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO)

16 | Crpykrypa Buza 1

17 | Bugoo6pa3oBanue Kak pe3yJbTaT MUKPOIBOIIOIUN 1

18 | CBsi3p MUKPOIBOIIOIMH U STTUAEMUOJIOTHH 1

19 | MakponsBomrorus. [TaneoHTomorn4aeckne MeTo bl H3y4eHUs 1
9BOJIIOIINH

20 | buoreorpaduyeckue METO I U3YICHUS IBOJIFOIHH 1

21 | DMOpHONOTHYECKHE U CPAaBHUTEIHHO-MOP(OIOTHIECKHE 1
METObI M3yUEHHUs IBOJIOIMU

22 | MonekynspHO-TeHETUYECKHE, ONOXUMUYECKUE U 1

MAaTCMAaTUUICCKHUEC MCTOJAbI U3YUCHUSA SBOJIIOIIUU




23 | O0mue 3aKOHOMEPHOCTH JBOJTIOIIHH 1

24 | AnantuBHas paauamus. HepaBHOMEPHOCTh TEMITOB 1
HBOJIIOIIH

25 | HayuHble rumoTe3bl IPOUCX0XKICHUSI )KU3HU Ha 3eMIie 1

26 | Jlonay4dHbIe IPEICTABICHUSI O 3aPOKJICHUH KU3HU 1

27 | OcHOBHBIE 3TaNbl HEOPTrAHUYECKON IBOTIOINN 1

28 ['unoTessl 3apOXKACHUS KU3HA 1

29 | Ucropus 3emnu u MeTobl e€ nzydenus. Jlabopatopuas 1 0.5
pabota «/3ydyeHue 1 onrcaHrue UCKOMaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

30 HauanpHbIe 3Tabl OpraHu4ecKOi BOTIOIHMI 1

31 | DBoroUs DYKapuoT 1

32 | OcHOBHBIE ITAIBI BOJIIOLIUN PACTHTEIBHOTO MUPA. 1 0.5
[IpakTuueckas pabota «M3ydeHre ocoOEHHOCTEH CTPOCHHS
pacTeHUI pa3HbIX OTAEJIOBY

33 | OcHOBHBIE 3TaIlbI BOJIOIUY JKUBOTHOTO MUPa 1

34 | DOBomromus )KUBOTHBIX. [IpakTnyeckas padora «3yuenue 1 0.5
0Cc00EHHOCTEH CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)»

35 | Pa3Butne xu3HM Ha 3emIie 10 dpaM U Ieproaam 1

36 | MaccoBble BEIMUpaHUs — 3KOJOTMYECKUE KPUUCHI 1
TIPOIIIIIOTO

37 | CoBpeMEeHHBIH HKOJIOTHYECKUI KPU3HC, €T0 0COOEHHOCTH 1

38 | CoBpemMeHHas cHCTEMa OPTaHUYECKOTO MPOIIIIOTO 1

39 | OcHOBHBIE CHCTEMAaTHYECKHE TPYIITH OPraHN3MOB 1

40 | AHTpOmOJIOTHsI — HayKa O YeJIOBEKe 1

41 | Pa3BuTHe npeacTaBIeHU O TPOUCXOXKIECHUN YEJIOBEKa 1

42 | MecTo 4enoBeKa B CHCTEME OPraHMYECKOro MHpa. 1 0.5
JlabopaTtopHas pabota «M3ydeHue ocoOeHHOCTEHN CTPOEHUS
CKeJIeTa YeJIOBEeKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM

43 | JIBmKymme CHITbI aHTPOIIOTEHE3a 1

44 | CooTHOIIEHHE OMOJIOTHUECKUX U COIIMAIBHBIX (DAaKTOPOB B 1




aHTPOIIOTEeHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1

46 | IlaneoreHeTrka v NaJIEOTCHOMHUKA 1

47 | DBoJIOLMS COBPEMEHHOTO YEJIOBEKa 1

48 | Yenoseueckue pachl. [Ipaktuueckas padota «M3ydeHue 1 0.5
HKOJIOTUYECKUX aJaNTallfi YeIOBeKa

49 MexaucCIUIIMHAPHBIC METO/Ibl AHTPOIIOJIOTHH 1

50 | 3apoxaeHue u pa3BUTHE YKOJIOTUN 1

51 | Metonsl sxkonoruu. JlabopatopHas padora «/3yuenue 1 0.5
METOOB YKOJIOTHUECKUX MCCIIETOBAHMIN

52 3HaueHHe YKOIOTHYECKUX 3HAHUU JJI YeJIOBEKa 1

53 | Dxonoruyeckue GPaKTopsl 1

54 | A6uornueckue GaxTopsl. CBET Kak SIKOJIOTUIECKUN PaKTop. 1 0.5
JIaGoparopHas paboTa «BeIsBIeHHE IPUCTIOCOOTCHUI
OPTaHU3MOB K BIIMSTHUIO CBETA

55 | Abuoruyeckue gaktopsl. TemmnepaTypa Kak SKOJIOTHUECKUN 1 0.5
¢axrop. JlaboparopHast pabota «BrisiBIeHHE
IPUCIIOCOOIEHUH OPTaHU3MOB K BIUSTHUIO TEMIIepaTypbl»

56 | AGuoruueckue GaxTopbl. BaxkHOCTh Kak AKOJIOTHUECKUI 1 0.5
¢axrop. JlabopaTopHas paboTa «AHATOMHUYECKHUE
0COOEHHOCTH PAaCTEHMH M3 pa3HbIX MECT OOMTAHUS

57 | Cpenapl oOMTaHUSI OPraHU3MOB 1

58 | buonornyeckue puTMBI 1

59 | ’)KuzHeHHbIE OPMBI OPraHU3MOB 1

60 | buotnueckue GpakTopbl 1

61 3HadeHre OMOTUYECKUX B3aUMOIEUCTBUAM IS 1
CYIIECTBOBAHMS OPTaHU3MOB B CpeJie OOMTaHUs

62 | DKoornYecKre XapaKTePUCTUKHU TTOMYIISIIAN 1

63 | OcHOBHBIE MTOKA3aTeNH MOMYIALNN: YACIEHHOCTB, 1
TUTOTHOCTbH, BO3PACTHASI U TIOJIOBasi CTPYKTypa

64 | OcHOBHBIE [TOKA3aTeNU MONYISINU: POXKIAEMOCTb, IPUPOCT, 1




TCMII pOCTa, CMCPTHOCTb, MUT'PALITUN

65 | Dkojoruyeckasi CTpyKTypa MOIyJISIIIIN 1

66 | /lunamuka nomymsIuy U €€ peryJsius 1

67 | KpuBbie pocta unciaeHnocty nomyssiiun. Kpusble 1
BBDKMBAHUS

68 | Dxonoruveckas muma Buaa. JlabopaTtopHas pabora 1 0.5
«[IpucnocobieHns ceMsiH pacTeHUH K PacCeICHUIO)

69 | Bunx xak cucrema nomynsinui 1

70 | 3aKkOHOMEPHOCTH MOBEJICHHS M MUTPALIUI KHBOTHBIX 1

71 | CooOmiecTBO OpraHn3MOB — OHOIICHO3 1

72 | DxocucTeMa Kak OTKpbITasi cCUCTeMa 1

73 | KpyroBopot BemecTB 1 OTOK SHEPTUU B IKOCUCTEME 1

74 | OcHOBHBIE IOKA3aTEJIN IKOCHCTEMBbI 1

75 DKOJIOTUYECKUE MUPAMUJIBI 1

76 | Mi3mMeHeHus coo0IecTB — CYKIIECCHU 1

77 | IlpupoaHbIE SKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. 1
DKOCHUCTEMBI MOpEH U OKEAHOB

78 | IlpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI TYH/Ip, JIECOB, 1
CTeneH, NyCThIHb

79 | AHTPONOT€HHBIE HIKOCUCTEMBI 1

80 | Ypboskocucremsl. Ilpaktuueckas padora «3yuenue u 1 0.5
ornrcanne ypO0odIKOCHCTEMBI»

81 | 3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX 1
B3aUMOJICVICTBUI OPraHU3MOB B SKOCUCTEMAX

82 | MexaHu3Mbl BO3/JIeHCTBUS 3arpsiI3HEHUH Pa3HbBIX THIIOB HA 1
CyOOpraHM3MEHHOM, OPTraHU3MEHHOM, ITOMYJISIIIMOHHOM U
H9KOCHCTEMHOM YPOBHSIX

83 | buocdepa — obmierianerTapaast 000109Ka 3eMITH 1

84 | Yuenue B. 1. Bepnanckoro o 6uochepe 1

85 | 3akoOHOMEpHOCTH CyIIeCTBOBaHUs Onocheps 1

86 | KpyroBopoThl BeIIeCTB U OMOTCOXMMHYCCKHE ITHKITBI 1




87 | BonanbHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIN 1

88 | YcroiiunBocTh Onochepsl 1

89 | Dkonmoruueckue KpU3KUChl U UX MPUIHUHBI 1

90 | BozneiicTBue uenoBeka Ha 6uochepy 1

91 | AaTpororeHHOe BO3ICUCTBUE HA PACTUTEIbHBIN M )KUBOTHBIN 1
MUD

92 | OxpaHa mpupoIsI 1

93 | OcHOBHBIE IPUHLIUIIBI YCTOWYMBOTO PA3BUTHUS YEIOBEYECTBA 1
Y TIPUPOJIBI

94 | PanmoHaILHOE MPUPOIONIOIH30BAHNE M COXPAHECHUE 1
OMOJIOTMYECKOTO pa3HOoO00pas3ust 3eMin

95 | O6o6menue o reMe «MHUKPOIBOTIONHS U €€ PE3YIbTAThI» 1

96 | O6o6meHnue o reme «MakpoIBOMIONHUS U €€ PE3yIbTaTh» 1

97 | O606mmenue o teme «IIporcxokaeHNE U Pa3BUTHE KU3HU 1
Ha 3emiie»

98 O606menue o reme «IIporcxoxacHUE YeIoBeKa — 1
AQHTPOIIOTEHE3

99 | O6o6meHue o Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSX OPTAHU3MOB)

100 | O606menue no reme «OpraHu3Mbl U cpefa OOUTaHUSD) 1

101 | OGo6menue Mo Teme «IKOJIOTHSI BUIOB M MOMYIISITUI 1

102 | O606menue no teme «buocgepa — riodanbHas IKOCUCTEMAY 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K PE3YJIIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K PEMETHBIM pe3yJbTaTaM 0CBOCHHUsI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpamMMbl CpeiHero o0mero 06pa3oBaHus




ChopMUpOBaHHOCTH 3HAHHIA O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MHpPa, B IIO3HAHWN 3aKOHOB IMPUPOIBI U PEIICHUH KU3HEHHO
BaXHBIX COIUAIBHO-ITHYCCKUX, IKOHOMHYCCKUX, IKOJOTMUCCKHUX IMPOOJIEM dYeIOBEYECTBA, a TAKXKE B
pEIIeHHUH BOIPOCOB PAIMOHAIBLHOTO MPUPOOII0IB30BAHUS, B (DOPMHUPOBAHUH IICHHOCTHOT'O OTHOIICHHMS K
pPHUPOJIe, OOIIECTBY, YEIOBEKY; O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX yUEHBIX — OHMOJIOTOB B Pa3BUTHE
OHOJIOrun

Brnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAaX HAy4YHOI'O IIO3HAHUS, UCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIIEJOBAHUSIX KHUBBIX OOBEKTOB M DKOCHUCTEM (ONHCAaHUE, W3MEPEHHUE, MPOBEACHUE
Ha0JII0/1eHuI ); cr1ioco0aMu BBISBIICHUS U OLIEHKHU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE.

YMeHne BBIABUTaTh THIIOTE3BI, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CPEICTBaMHU, (HOPMYIHPYS ILEb
UCCJIEIOBAHMSI, aHAIM3UPOBATh MIOJYyUYEHHbBIE PE3YJIbTAThl U JI€JaTh BHIBOBI.

BrrsiBiieHHE 3aBUCUMOCTH MEXKIY UCCIIEyeMbIMU BEITMUYMHAMH, OOBSCHEHHE TTOJTyYCHHBIX PE3yJIbTaToOB U
(GopMyIMpOBaHKE BBIBOJIOB C HCIIOJIH30BAHUEM HAayYHBIX NOHSITHUN, TEOPHI U 3aKOHOB

YMeHune BIaJeTh CHCTEMOW OHMOJOTHYECKMX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIOJATaIoIIHe
OHoJIOrMUecKre TePMHUHBI M TIOHSTUS (3KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJI, MOIMYJISLKS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; mMeTadonu3M, TOMEocTas, KIETOUYHBIH WMMYHUTET, OMOCHHTE3 OerKa, OMOMOIMMEpHI,
JIUCKPETHOCTD, camOperyJIsLys, CaMOBOCIIPOU3BENICHUE, HACJIeICTBEHHOCTb, HW3MEHYHBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: kietouyHas teopuss T. IlIBanna, M. Ilneiinena, P. BupxoBa; kiIOHaIbHO-
cenektuBHoro ummynurera II. Opnux, N.M. MeyHnnkoBa, XpoMOCOMHAasi T€OpHsI HACIEICTBEHHOCTU T.
Moprana, 3akoH 3apojpliieBoro cxoactsa K. bapa, sBomonmonnas teopusa Y. JlapBuHa, cuHTEeTHYECKAs
TEOpHsl SBOJIIOINH, Teopus aHTpornoreHe3a Y. Jlapsuna; Teopusi 6uoreoneno3a B.H. Cykauépa; yuenue
H.M. BaBunoBa o IeHTpax MHOrooOpa3usi U NPOMCXOXAEHUS KyIbTYpPHbIX pacTeHuil, ydenue A.H.
CeBepI1oBa 0 MyTSAX ¥ HAMpaBJICHUSX dBoJtonnu, yuenue B.U. BepHanckoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IIEPBOTO TOKOJICHUS, pACIICIICHUs] MPU3HAKOB, HE3aBHCHMOTO
HAaCJIEIOBaHUS NpU3HAKOB ['. Menaens; clueneHHoro Hacue10BaHus IPU3HAKOB U HAPYLIECHHS CLUEIUICHUS
resoB T. Moprana; roMoJIOrMYECKUMX psJOB B HAcleACTBEHHOW wu3MeHunBoctd H.M. Basuiosa;
reHerudeckoro pasHoBecusi Jk. Xapaum u B. BaiinGepra; 3aponsimeBoro cxoxacrtsa K. bapa;




ouorenernueckuii 3akoH . ['exkens, . Mroinepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (Muaumyma FO. JInbuxa, 3K0I0TnYecKoi MupamMuIbl Yuces, OMOMacChl U JHEPTHH);

runore3bl (koamepBatHor A.W. Omapuna, nepBuuHoro Oynwona JDk. Xomaeina, mukpochep C. Dokca,
puboszuma T. Yek)

YMeHue pemarb MOMCKOBbIE OMOJIOTHUECKUE 33/1a4H; BBISBIATH MPUUYNHHO-CICIACTBEHHBIC CBA3U MEXKIY
UCCIIEyeMbIMU OMOJIOTMYECKUMU OOBEKTAMH, IPOLECCAMH U SIBICHUSIMU; J€JaTh BBIBOABI U IIPOTHO3bI HA
OCHOBaHMHM NOTYYEHHBIX pE3yJIbTaTOB;

COCTABJISITh TEHOTUIIMYECKHE CXEMbl CKpELIMBAHUS IS Pa3HBIX THUIIOB HACIIENOBaHUS MPU3HAKOB Y
OpPraHu3MOB, COCTABJISITh CXEMbI IEPEHOCA BELIECTB M AHEPrHMM B 3KOCHCTEMax (LIEMU MUTAHUS, NUILEBbIE
CETH)

YMeHHne yCTaHaBIMBATh B3aUMOCBSI3U MEXAY CTPOSHUEM M (YHKIMSMH: OPraHOUAOB, KIETOK pPa3HbIX
TKaHeW, OpraHaMHl U CHUCTEMaMHU OpPraHOB y PacTEHUH, )KUBOTHBIX M YEJIOBEKa; MEX]y dTarnamMu oOMeHa
BEIIECTB; ATallaMU KJIETOUYHOTO IUKIA U KU3HEHHBIX I[MKJIOB OPraHMW3MOB; dTanaMu 3MOPUOHAIHLHOTO
pa3BUTHUSA; TEHOTHNOM u (GeHOoTUrnoM, (eHOTHnoM u (aKTopaMu Cpelbl OOUTaHHS; IpoleccaMu
SBOJIIOLMHU; JBWXKYIIMMH CHJIAMHU  AHTPOIIOT€HE3a; KOMIIOHEHTAaMHU pPa3JU4HbIX JKOCUCTEM H
MPUCTIOCOOTICHUSIMA K HUM OPTaHH3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPH3HAKH:

CTPOCHHUSI BHUPYCOB, KIETOK MPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJIOB, OHMOI€OLIEHO30B, HPKOCUCTEM U OHOC(Epbl; CTPOEHUS OPraHOB U CHUCTEM OpPraHOB pPACTEHUH,
KUBOTHBIX, 4YeJIOBEKA; IIPOILIECCOB IKU3HENEATSIHOCTH, TPOTEKAIONIMX B OpraHU3Max pacTEHHI,
JKUBOTHBIX M 4YeJIOBEKa; OMOJIOTMYECKHX MPOLEcCOB: oOMeHa BeLeCTB (MeTabosn3M), MHPOpMAUU U
IpEeBpaIeHHs] SHEPruu, OpOXKEHHUs,, aBTOTPO(GHOr0 U IeTepoTpo(HOro TUMOB NMUTaHUS, (HOTOCHHTE3a U
XEMOCHHTE3a, MHTO03a, MeHo03a, TraMeToreHe3a, >MOpUOreHe3a, I[OCTIMOPHOHAIBHOIO —pa3BUTHS,
Pa3sMHOKEHUsS, WHAWBUAYAIGHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aWMOJICHCTBHS TEHOB,
reTepo3nuca; JeMCTBUH HCKYCCTBEHHOIO OTOOpa, CTAaOMJIM3HMPYIOLIETO, JBUXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO 0TOOpa; aJUIONAaTPUIECKOTO W CHMITATPUIECKOTO BHI000PA30BAHNS; BIHMSHUS JBHKYIIAX
CHJI HBOJIIOIMM Ha TIeHO(QOHJ NONYJSAIHMM; NPHCIOCOOJEHHOCTH OpraHu3MOB K cpefe OOWTaHMs,




qcpeaoBaHUs HaHpaBJ’IeHI/Iﬁ OBOJIIOIMH,; KPYT'OBOPOTAa BEIIECCTB U ITIOTOKA DHEPIrMK B 9KOCUCTEMAX

ChopMupOBaHHOCTh YMEHHS BBIIENATH CYHIECTBEHHBIC IPU3HAKA BUPYCOB, KJIETOK NPOKApUOT U
9YKapuoT, OJHOKJICTOYHBIX MW MHOT'OKJICTOYHLIX OpPraHM3MOB, BH/OB, 6I/IOFGOLIGHO3OB U DSKOCHUCTEM,
0COOEHHOCTH TMPOIECCOB OOMEHa BEIIECTB M NPEBpALlCHHs OJHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTHYECKOTO U DHEPreTHYECKOoro oOMeHa, XeMOCHHTE3a, MUTO03a, MEi03a, OIUIOAOTBOPEHHUS, PA3BUTHUS
U Pa3MHOXKEHUS, WHAMBHIYAJILHOTO DPAa3BUTHUS OpraHm3Ma (OHTOreHe3a), OOphObI 3a CyIIeCTBOBaHUE,
€CTECTBEHHOTO 0TOOPa, BUA00OPa30BaHUs, IPUCIIOCOOICHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOI'CHHBIX U3MEHECHUH B DPKOCHCTEMAaX CBOCHU MCCTHOCTH, KPYyroBopoTa
BEIIIECTB U MIPEBPAIICHUS YIHEPTUU B Onochepe

VYMeHue Hcnoab30BaTh COOTBCTCTBYIOIINEC apr'yMCHTEI, 6I/IOHOFI/I‘ICCKYIO TCPMUHOJIOTUIO U CHUMBOJIMKY
AJI1 10Ka3aTCIbCTBA POACTBA OPTraHU3MOB PAa3HbIX CUCTEMATUUYCCKUX T'PYIIIL; B3aUMOCBA3U OPTraHU3MOB U
CpCabl O6I/ITaHI/I${; CAMHCTBA YCJIOBCUYCCKUX PaAC; H€O6XO,Z[I/IMOCTI/I 3A0PpOBOIO O6p333 JKHU3HH, COXPAHCHUA
p33H006paSI/I5{ BUIOB M DKOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUS MPUPOABI U UCJIIOBECUYCCTBA

YMeHue KPUTHYECKH OILCHHWBAaTh WH(POPMAIMIO OMOJOTHYECKOTO COJICPIKAHUS;, HWHTEPIPETHPOBATH
OTHUYECKHE aCMeKThl COBPEMEHHBIX WCCIICJIOBaHUNA B OWOJIOTHH, MEAHIMHE, OHOTEXHOJIOTHH,
paccMaTpuBath ria00anbHBIE SKOJOTUYECKHUE TPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO




HEPEYEHDb 3JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMbBIX HA EI'3 11O BUOJIOTUHN

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

buosnorns xax HayKa. JKuBBIe cCHCTEMBI U UX HN3YUCHUEC

11

CoBpemeHHast OMOJIOTUSI — KOMILJIEKCHAs! Hayka. brosjornueckue Hayku U n3ydaemble UMU Tpobsiembl. DyHaaMeHTalbHbIE,
MPUKIIAIHBIE U TIOUCKOBBIE HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OMOJIOTMU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HaydyHOH KapTuHbl mupa. [Ipodeccuu, cBs3aHHBIE C
Ouosnorueil. 3HaueHHe OWOJOTHMM B TMPAKTUYECKOM JESITENbHOCTH UEIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBINIICHHOCTH, OXPaHe MPUPOIbI

1.2

JKuBbie cucTteMbl Kak TpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IWHCTBO XMMHUYECKOTO COCTaBa,
JUCKPETHOCTh M  LEJIOCTHOCTh, CJOXHOCTh W  YHOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CaMOOPTraHU3ALUs,
CaMOBOCHPOU3BEACHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuu >KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIETOUYHbIA, TKAHEBBINA, OPraHU3MEHHbIN, TONYJISILMOHHO-BUIOBOM,
IKOCHUCTEMHBIN (OMoreoneHoTHUecKuii), Omocdepusid. Ilpomeccer, mpoucxoxasmme B JKUBBIX cucteMax. OCHOBHEBIC
MIPU3HAKY XUBOTO. JKM3Hb Kak (popma CyIecCTBOBAHHS MaTEPUH

1.3

Mertonpsl Ouonornueckoi Hayku. HalOmroneHue, m3MepeHue, 3KCHEPUMEHT, cUcTemaTu3aius, mMetaaHanus. [lonstue o
3aBUCUMOM M He3aBHUCHMOW mepeMeHHo#l. I[lmanupoBanue skcnepuMeHrta. IloctaHoBka u mpoBepka runote3. Hynmepas
runote3a. [lonsitue BBIOOpKH W €€ JOCTOBEepHOCTh. Pa3dbpoc B Ouonormdeckux maHHbIX. OIleHKAa TOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTATOB. [ [pUUMHBI HCKaXKEHUS pE3yJIbTaTOB IKCepuMeHTa. [[OHATHE CTaTHCTUYECKOTO TECTA

Kierka xak Omosornueckas cucrema

2.1

KneTtka — cTpykTypHO-QYyHKIMOHaIbHAs eAuHHLA kuBoro. Mcropus otkpeitus kiaetku. Paboter P. 'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MOJI0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPHUH.
MeTopl MOJIEKYIAPHON U KJIETOYHOW OMOJIOTHU: MUKPOCKOIUS, Xpomarorpadus, 3J1eKTpodopes3, METOJ MEUEHbIX aTOMOB,
muddepeHanbHoe HEeHTPUPYTHpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- M YJIBTPAMUKpPO3JIEMEHTHI. Bona n €€ ponb Kak pacTBOpUTENS, pearcHra,
y4acTHe B CTPYKTYPHUPOBAHMUHU KIJIETKH, TEIUIOperyasnuu. MuHepaibHble BellecTBa KIETKU, UX OHonoruyeckas posb. Pomib




KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckne momumepsl. beaku. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTpyKTyphl OENKOBOW MoJieKyibl. IlepBuunas
CTpyKTypa Oenka, menTHaHas CBA3b. BTopuuHas, TpeTuyHasi, YeTBepTUUHas CTPYKTYpbl. JleHaTypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHKIuu OEIKOB.

VYrneBoabl. MoHocaxapupl, AUcCaxapHbl, OJUrocaxapuipl U moiucaxapuabl. OOmuMi IUlaH CTpoeHUsS U (U3MKO-
XUMHUYECKHE CBOMCTBA YIiIeBOAOB. buonornueckue GyHKIUU YTrIIeBOAOB.

Jlumuaer. T'uapodunsHo-THIpOPOOHBIE cBoMicTBa. Kitaccudukanms smmumos. Tpurnunepuas, (Gochomunuasl, BOCKH,
crepoubl. buonornueckue GpyHkuuu aunuaoB. OOmuMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh K
CaMO03aMbIKAHUIO, TOJIYIIPOHUILIAEMOCTb.

Hyxnennoseie kucinorsl. JJHK u PHK. Ctpoenue HyknenmHoBbix kucioT. Hykneoruasl. IIpuHIMI KOMIUIEMEHTApHOCTH.
[TpaBuno Yapradda. Ctpykrypa JJHK — nBoiinas cnupanb. Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. Bunst
PHK. ®ynkiuu PHK B knetke.

Ctpoenue ™onekyiasl AT®. Makpospruyeckue cBsizu B Moinekyne AT®. buonornueckue ¢ynkuuu ATO.
BoccranoBnenHnsie nepeHocurky, ux Gpynkuuu B kietke. CeksennpoBanue JJHK.

CrtpykrypHast Ouosiorus: OMoXuMu4eckue M OMOPU3NYECKUE HCCIEAOBAHUS COCTaBa U IMPOCTPAHCTBEHHOW CTPYKTYpPHI
OHOMOJIEKY

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U pokapuoTuueckas. CTpyKTypHO-(yHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTnueckoil kinetku. Kinerounas crenka Oaxtepuil u apxeil. OCOOEHHOCTH CTPOEHHs TeTepoTpodHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKapHOT B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMpPOBaHHE 3yKapuoTHuecKoil kieTku. Ilnasmarnueckas memOpana (miasmanemma). CTpykrypa
I1asMaTHueckod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTUYecKyld MeMOpaHy: naccuBHBIA (auddysus,
obneruénnast 1updy3us), akTUBHBIM (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynpoHuiiaeMoctb MEMOpPAHBI.
Pabora nHarpuii-kanueBoro Hacoca. DHJOLMTO3: MUHOLUUTO3, (haronmrto3. Dk3ouuTo3. Knerounas crenka. CTpykTypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[uromma3zma. Ilurozons. Ilutockenmer. [IBwkenume mmrorasmbel. OpraHounbl kieTku. OmgHOMeMOpaHHBIE OpPTaHOWIBI
KkieTku: sHaomiazmarnyeckas cetb (OIIC), ammapar [Nombmxu, IH30COMBI, UX CTpoeHHE M (QYHKUMH. B3anmocBssb
OJIHOMEMOpaHHBIX OpraHou/I0B kieTku. CTpoeHue TpaHysIsipHOro perukyinyma. CHUHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [maakuii (arpaHyisipHBIN) SHAOIUIA3MATHYECKUN peTukyiayMm. CekpeTopHas (YyHKIMs armapara




INonbmxu. Tpancnopt BemiecTB B KieTKe. Bakyonu pactutenbHbIX KieTok. Kinertounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUIBI.

CrtpoeHre U QyHKIMM MUTOXOHIpHM U TuiacTui. [lepBuuHble, BTOPUYHBIC U CIOXHBIE IUIACTUABI (POTOCUHTEZUPYIOLINX
3yKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, ICHKOIIACTHI BBICIIUX PACTCHHIH.

HememOpannsie opraHouasl kieTku CrpoeHue U (QyHKIMM HEMEMOpPaHHBIX OpPraHOMJOB KJIETKH. PuOOCOMBI.
MuxkpodwmiameHnTsl. Mplieunble KiIeTkH. Mukporpyoouku. Knerounsrii mentp. CTpoeHHE W JIBHKCHHE KT'YTHKOB H
pecHnyek. MukpoTpyOouku nuToriasmsl. LleHTpros.

Anpo. Ob6onouka siapa, XpOMaTHH, KapuOIUIa3Ma, SAPBIILIKH, UX CTpoeHHe U (PpyHKUuU. SnepHblli OEIKOBBIA MaTpHUKC.
[IpocTpaHCcTBEHHOE PACcIONOKEHHUE XPOMOCOM B UHTepda3HOM siipe. benku xpoMaTuHa — THCTOHBI.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT (PaCTUTEILHOM, >KUBOTHON, TPUOHOIN)

AcCUMUIISIIIVSL B TUCCUMUJISIIUSL — JIBE CTOPOHBI MeTa0oau3Ma. THIbl 0OMEHa BEIIECTB: aBTOTPO(HBINA M reTepOTPOPHBIN.
VYyactie kuciaopoga B 0OMEHHBIX Mpoleccax. JHepreTudeckoe odecrieueHne kietku: npeBpamenne AT B 0oOMEHHBIX
nporeccax. PepMEHTATUBHBIN XapaKTep peakluuil KJIETOYHOro metadonuszma. DepMeHThl, WX CTPOEHUE, CBOWCTBA U
Mexanm3M JeictBus. Kodepmentsl. Otnuums (EpMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB. BENKH-aKTUBATOPHI U
OCIKH-UHTHOUTOPBI. 3aBUCUIMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIUNA OT PA3IMYHBIX (PaKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKHX BeleCTB B KieTke. DotocuHTe3. Ponb xjoporutactoB B mporiecce (OTOCHHTE3A.
CgeroBas u TemHoBas (a3bl. [IpogykTuBHOCTH (hoTOCHHTE3a. BinsiHue pa3nudHbIX (aKTOPOB HA CKOPOCTH (DOTOCHHTE3A.
3HaueHue POTOCUHTE3A.

2.4 Xemocunte3. Pa3znooOpaszue  OpraHM3MOB-XEMOCHUHTETHMKOB:  HUTPUPUIHPYIONIHE  OakTepuu, Kelie300aKTepuH,
cepobakTepuu, BOJOPOAHBIC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.
AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpogykTbl OpoxeHHMsT M KX HCIHOJIB30BaHUE YEIOBEKOM. AHa’poOHbBIE
MUKpPOOPTraHU3MbI KaKk 00BEKThI OMOTEXHOJIOTUU U BO30YAUTETN OO0JIE3HEH.
AdpoOHBIE OpraHu3Mbl. OTambl SHEpreTudeckoro obmena. IloaroroBurenbHbl ATam. [nukonu3 — OGECKUCIOPOJHOE
paclerieHHue TIII0KO3BI.
buonoruueckoe okucieHHe, WIM KIETOYHOE IbIxaHHe. Poilb MUTOXOHIpUH B Mpoleccax OMOIOrMYECKOTO OKHCIEHUS.
[uxnmmaeckue peakiuu. OxucnurensHoe dochopunupoBanue. [IpenmymiecTBa adpoOHOTO MyTH OOMEHA BEIIECTB MEpe/T
aHa’poOHbBIM. DP(HEKTUBHOCTh FHEPTETUYECKOT0 0OMEHA

2.5 Peakuun wmaTtpuyHOoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApHOCTH B peakUMsAX MATPUYHOTO CHUHTe3a. Peannzanus




HacjeACTBeHHOW nHpopManuu. I eHeTnueckuii Kof, ero cBoictBa. Tpanckpunmus — Mmatpuuablidi cuaTe3 PHK. ITpuHnmms
TPAHCKPUIILUKA: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIUIEIbHOCTb, ACUMMETPUYHOCTb. TpaHCisiuss U €€ JTamnbl. YdacThe
tpancnoptHeix PHK B OnocunTeze Oenka. YcioBus Ouocunte3a Oenka. KomupoBanue amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e Oemnka.

Opranuzanysg reHomMa y MpPOKapuoT U 3yKapuoT. Peryssius akTUBHOCTHM Te€HOB Yy IpokapuoT. I'mmoreza omepona (.
Kaxo06, XK. Mano). Perynsmus oOMEeHHBIX MPOIeCCOB B KieTke. KileTounsblii romeocTas.

Bupychl — HeksleTouHble (JOPMBI )KU3HU U 00JIUTraTHbIe mapa3utbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHsbie 3aboneBanust yenoBeka, :)xuBoTHbIX, pactenuit. CITNJI, COVID-19, conmanbHble 1 MEIUITUTHCKUE TPOOIEMBI

Knerounsrnii nuki, ero nepuonasl u peryisnus. Marepdasza u Muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B HHTEpdase.
[TonroroBka kieTku K JjeneHuto. I[lpecuHreTnyeckuil (HOCTMUTOTUYECKUHM), CHHTETUYECKMM U IMOCTCUHTETHUYECKUMN
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsiii cunre3 JJHK — permmkanwmsa. [Ipunnunse! permmmkanuu JHK: xoMimemMeHTapHOCTB, ITONYKOHCEPBATHBHBIN
CUHTE3, aHTuMnapasuienbHocTs. Mexanusm peruukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u TenoMmepasa.

2.6 XPpOMOCOMHBII HA0OP KIETKH — KapUOTHUII. JIUIUTONIHBIN U TaluIONIHBIH HA0OPBI XPOMOCOM. | OMOJIOTHYHEIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.
Jenenue knetkn — muto3. CTaguu MUTO3a U IPOUCXOSIINE B HUX Mpouecchl. Tunel MuTo3a. KaprokuHes3 ¥ IUTOKUHES.
buonoruueckoe 3HaueHwe mMuTO3a. Perynsius MUTOTHUECKOTO LUKIa KiIeTKu. [IporpamMmmupyemas kiierouHas rudenp —
aronTo3.
OyHKIIMOHATbHAS TCHOMHKA

3 OpranusM kak OMOJIOTHYECKas CUCTeMa

OIHOKJIETOYHBIE, KOJIOHHATBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl I MHOTOTKAHEBBIE OPTaHU3MBI.
@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) W MoJIoBoe. Buibpl Oecnosioro pa3MHOXKEHHS:

31 MMOYKOBaHWE, CIOPYJIAIHS, (parMeHTaIus, KIOHUPOBAHNUE.

[TonoBoe pasmuoxenue. [lonoBeie kineTku, wiu ramerbl. Meio3. Cramgun Mmeiosza. [loBeneHue xpomocoMm B Meiio3se.
Kpoccunrosep. buomormyeckuii cMbICT M€i03a M TOJOBOTO mporecca. Melo3 M ero MecTo B JKHU3HEHHOM IHKJIE
OpTaHU3MOB.




[IpenzaponpimieBoe pa3ButHe. ['ameToreHe3 y »uBOTHbIX. [lonoBbIe xene3pl. OOpa3oBaHUe U Pa3BUTHE IMOJIOBBIX KIIETOK.
Cnepmatorene3 u oorene3. CTpoeHHe MOJOBBIX KIETOK. OIJIOJOTBOPEHHE U SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX.
CrniocoObl OIIOA0TBOPEHUS: HapykHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuyanbHOE pa3BUTHE OpraHu3MOoB (oHTOoreHes). Craauu sMOpHorenesa )HUBOTHBIX (Ha MpUMepe JArymkn). Ipodiaenue.
Tunsr npobienns. OcoO0eHHOCTH IPOOIEHHS MICKOMUTAIONIMX. 3apOo/IbIIIeBble JTUCTKU (TacTpysius). 3aKkjiajKka OpraHoB U
TKaHEell M3 3apoJbIIIEeBbIX JHCTKOB. B3anMmHOe BiMsSHHE YacTeil pa3BUBAIOLIETOCA 3apoibliia (SMOpUOHATIBHAS WHAYKIHUS).
3akiajika IiaHa CTPOEHHsI KUBOTHOTO KaK pe3ysibTaT MepapXUueCcKUX B3auMOJICHCTBHM reHoB. BiusHue Ha sMOpHoHaIbHOE
Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOLICH CPEIBL.

Poct u paszBurtue xuBoTHbIX. [TocTamMOpuonanbublil iepuos. [Ipsamoe u Henpsimoe pazsutue. Pazputue ¢ metamopdo3om y
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. buHOIOTMYecKkoe 3HAuYeHHE MPSMOTO U HEMPSIMOrO Pa3BUTHS, WX
pacmnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOPHI PETYJISIUU POCTa >KMBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHs Y )KUBOTHBIX M yesnoBeka. [leproasl oHTOreHe3a yenoBeka.

Pasmuoxenue u pazsurue pacteHuil. 'ametodur u cnopodut. Meiio3 B xKU3HEHHOM LMKIIE pacTeHuid. OO6pazoBaHue crop B
nporecce Meino3a. ['amerorenes y pacteHuil. OIUIOZOTBOpPEHHE M pPa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoiiHOe
OIIOIOTBOPEHUE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHME M pPa3BUTHE CEeMEHH. MexXaHH3Mbl PETryJsSlUd OHTOreHe3a Yy
pacTeHUii U KUBOTHBIX

3.2

HcTtopust cTaHOBJIEHUS W Pa3BUTHUS F€HETUKH Kak Hayku. OCHOBHbIE T€HETHMUECKUE MOHATHS U CUMBOJIBL. ['OMONOrHuHbIe
XPOMOCOMBI, aJUICJIbHBIE TE€HbI, AJIbTECPHATHBHBIE IPU3HAKH, JOMHUHAHTHBIM M pELECCUBHBIA IPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4YUCTas JHHMS, TUOpHUIbI, TeHOTHN, (¢eHoTurn. OCHOBHbIE METOJbl TE€HETUKH: T'MOPUA0IOTHYECKUM,
LUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUI

3.3

MOHOFI/I6pI/I)IHOC CKpCHIUBaHHC. HepBLIfI 3aKOH MeHaensa — 3aK0H CI[I/IHOO6pa3I/I$I FI/I6pI/I,Z[0B MEpBOT'0 MOKOJICHU. HpaBI/IJ'IO
JOMUHHUPOBAHUS. BTOpOfI 3aKOH MeHens — 3aK0OH pacliCTJICHUA TTPHU3HAKOB. HI/ITOHOFI/IHGCKHG OCHOBBI MOHOFI/I6pI/I,[[HOFO
CKpCIIUBAaHU. I'unoTe3a 4MCTOTHI TaMET.

AHanH3pr101uee CKpCIIMBaHUC. HpOMC)KyTO‘-IHBIﬁ XapaKTep HaACJICAOBAHUA. Pacmennenue IMPU3HAKOB TIpHU HECIIOJHOM
JAOMUHHPOBAHUU.

I[I/II"I/I6pI/IILHOe CKpCIIUBaHHC. TpeTI/II\/'I 3aKOH MeHiensl — 3aKOH He3aBHCHUMOI'0 HaclleJOBaHUS IIPpHU3HAKOB. I_II/ITOJIOFI/I‘-ICCKI/Ie
OCHOBBI ,Z[I/IFI/I6pI/II[HOTO CKpCIINBAaHUA.

CL[CHJ'ICHHOG HACJICAOBAHHUC TIPHU3HAKOB. Pa6otsr T. MopraHa. CI_ICHJ'ICHHOC HaCJICAOBAHNUC T'CHOB, HAPYIICHUC CHCIUICHUA




MEXIy TeHaMU. XPOMOCOMHAasl TEOPHs HACJICICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXaHU3M OIPEIACICHHS I0ja. AYyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBId U
reTeporaMeTHBIN moJl. ['eHeTnueckasi CTpyKTypa MoJI0BBIX XpoMocoM. HacienoBaHnue npu3HakoB, CLHETIIIEHHBIX C MTOJIOM.
I'enotun kak nenoctHas cucrteMa. I[lieloTponusi — MHOMXECTBEHHOE JEUCTBHME TIeHAa. MHOXECTBEHHBIN aJlICIIU3M.
B3aumoneiictBue HeawienbHbIX reHoB. KomimeMenTapHocTh. Dnuctas. [lonumepus

3.4

B3aumopeiictBre renotuna u cpensl npu  (GopMupoBaHMM (peHoTHma. M3MeHuMBOCTH mpu3HaKoB. KadecTBeHHbIE W
KOJINYECTBEHHBIE NIPU3HAKU. BH/Ibl N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHAS.

MopaudpukanoHHas W3MEHYUBOCTh. Ponb cpensl B ()OPMHUPOBaHMM MOIU(HUKAIMOHHONW H3MeH4YnBocTH. Hopma peakimn
npu3Haka. BapuannonHnslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MOIM(UKAIIMOHHON N3MEHYUBOCTH.
['eHoTHNMYeckass K3MEHYMBOCTb. (CBOWCTBA T'E€HOTHIWYECKOW WM3MEHYMBOCTU. Buabl TI'€HOTUNHMYECKOHM W3MEHUYMBOCTH:
KOMOMHATHBHAs, MyTal[MOHHASI.

KomOuHaTtiBHas W3MEHYMBOCTh. Meii03 U MOJOBOI MpoliecC — 0OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH. Poib KOMOMHATHBHOMN
MU3MEHYMBOCTHU B CO3aHIH TEHETHYECKOTO Pa3HOO0pasus B peesax OJJHOTO BHIA.

MyranroHHas U3MEHYMBOCTh. Buibl MyTalnii: reHHbIE, XPOMOCOMHBIE, FeHOMHBIE. CIIOHTaHHbIE ¥ UHIYLIUPOBAHHBIE MyTallUH.
SAnepuple M nuTOIa3Maruyeckue Myrauud. CoMaTHyYecKWe M IOJOBble MyTaluu. [IpMuvHBI BO3HUKHOBEHHS MYyTallWi.
Myrarensl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IpOIlecca. 3aKOH TI'OMOJIOTMYECKUX PSAIOB B
HacsieacTBeHHoM n3mMenunBocty (H.M. BaBuno). BHesinepHast ©13MEHUMBOCTh M HACIEICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KIIYHaPOI[HaH nporpamma HCCICAOBAHUA TCHOMa YCJIIOBCKA. Metoasl HU3YUCHUA TCHCTUKU
YCJIO0BCKaA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ, HHTOFCHCTH‘I@CKHIZ, HOHyJ'IHI_II/IOHHO'CT&THCTH‘-ICCKHIZ, MOJICKYJISIPHO-
T€HETUYECKU. COBpeMeHHOC OMPECACIICHUEC I'CHOTUIIA: TOJITHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIUPOBAHUC, B TOM YUCIIC C
IMOMOIIBIO HL[P'aHaJ'II/Ba. HacnencTtBeHHble 3a00JieBaHUs 4yeaoBeKa. | eHHbIe U XPOMOCOMHBIC OoJie3HH YeloBeKa. boie3nu
C HaclIeACTBEHHOM IpeaApacIoIOKCHHOCTBIO. 3HaueHue MEOULIMHCKOM TE€HETHKH B npeaoTBpallicCHU W JICUCHUU
TCHETUYCCKUX 3a00seBaHuii yemoBeka. CTBOJIOBBIE KIIETKU

3.6

JomecTukanus u cenekuus. 3apoKIeHre CeleKuuu U noMectukanmu. Ydyenue H.M. BaBuioBa o nieHTpax MpoOMCXOXKACHUS U
MHOTr000pa3us KyJbTYpPHBIX pacTeHHd. Ponb cenekiuu B CO3IaHUM COPTOB PACTEHUH M MOpoj] KUBOTHHIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACHIEACTBEHHON n3MeHunBoctd H.M. BaBuioBa, ero 3HaueHue i CEIeKIMOHHOM
paboThL

Metonapl ceneknuoHHON pPadoThl. MCKyCCTBEHHBIM OTOOpP: MAacCOBBIM W WMHIWBHAYAIbHBIA. DTambl KOMOMHAIIMOHHON




cenekiuu. McnplTanue npou3BoauTesei mo noToMctBy. OTOOp MO reHOTHUITY C MOMOIIBIO OLIEHKU (PeHOTHUIIA TTOTOMCTBA U
oTOOp Mo reHoTuy ¢ nomomsio anammsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIIMOHHOW paboThl. PannanuoHHbI U XUMHUYECKUNA MyTareHe3 Kak MCTOYHUK
MyTalui y KylIbTYpHBIX (popMm opraHuzMoB. lcmonb3oBaHHEe F€HOMHOTO PEIAKTUPOBAHUS U METOJO0B PEKOMOMHAHTHBIX
JHK niig nonydeHus HCXOJHOTO MaTepuana Jilsl CeeKLUU.

[onyuenue nonurionoB. Buyrpusunosas rudpuanzanys. bauskopoacTBeHHoe ckpelBanie, uiu nHOpuauHr. HeponcrenHoe
CKpelllMBaHue, Win ayropuauHr. ['ereposuc u ero npuuuHsl. Mcnosnb3oBanue rereposuca B cenekuui. OTaanéHHas ruOpuin3anusl.
[Ipeononenue Gecrioans MEeKBUIOBBIX THOPUIOB. JIOCTIKEHUS CENEKIMU PACTEHHI 1 )KUBOTHBIX

3.7

OOBEKTHI, UCHOTb3yeMble B OMOTEXHOJIOTHH, — KJIIETOYHBIC U TKAHEBBIC KYJIbTYPhl, MUKPOOPTaHU3MBI, MX XapaKTEPUCTHKA.
Tpanuimonnas OMOTEXHOIOTHS: XJIe00NeUeHNE, MOTyIeHUEe KHUCIOMOJIOUHBIX MTPOIYKTOB, BUHOAETHE. MUKPOONOIOrHIeCKUit
cuHaTe3. OOBEKTHI MUKPOOHMONOTHYECKUX TeXHOJOorui. IlponsBoacTBO Oenka, aMHHOKUCIOT M BUTAMHUHOB. VICKycCTBEHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SIMIIEKJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOI TpaHCIUTAaHTAUu SAEp KIETOK.
XpoMocOoMHass W TeHHasg UHXeHepus. VCKyccTBeHHbBI CHHTE3 TreHa M KOHCTpyupoBaHue pekoMOuHaHTHbIX JIHK.
JlocTrkeHUsI W TIEPCIEKTUBBl XPOMOCOMHOW W TE€HHOW WHXCHEepUU. MeaunuHCKHe OMoTeXHoNoruu. Mcnonp3oBaHue
CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHuyeckoro Mupa

4.1

buonornueckoe pasznooOpasue opranu3moB. COBpeMEHHas CHCTeMa OpraHuueckoro mupa. lIpuHIUNb Kiaccudukanuu
oprann3mMoB. OCHOBHBIE CHCTEMATUUECKHE TPYIIITbI OPTaHU3MOB.

OC0OEHHOCTH CTPOCHUS U KU3HEACITEIHPHOCTA OJIHOKJIETOUYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIC TPUOBI,
OJHOKJIETOYHBIE BOJOPOCIH, APYrue MpoTUCThL. KoJIOHHAbHBIE OpraHu3Mbl. J[BUKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMIHOe, KI'YTUKOBOE, PECHHYHOE. 3aluTa y OJHOKJIETOYHBIX OpPraHU3MOB. Pa3zmpakuMocTh Yy OJHOKJIETOYHBIX
OpraHu3MoB. TakCHCHI

4.2

MHOroKJIeTOYHBIE pacTCHU. B3anMocBsa3p 4acTeil MHOIOKJIETOYHOI'O opraHusma. TKaHI/I, Oprabl U CUCTECMbI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KaKk eauHoe Ienoe. TkaHu paCTCHHﬁ. Tunel PACTUTCIILHBIX TKaHEM:
06pa30BaTenLHa${, INOKpOBHAadA, IMPOBOJAIIAdA, OCHOBHAA, MCXAHUYCCKA. OcobeHHOCTH CTPOCHUH, (byHKI_II/II\/'I u
PacCroJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratnBHbIE M T€HEpaTUBHBIE OpraHbl pacTeHHil. @YHKIMU OpPraHoB M cucTeM opraHoB. Kapkac pactenuil. J[BuxkeHune




MHOTOKJIETOYHBIX PACTEHUH: TpONU3Mbl M HAcTHH. lloryomieHue BOIbI, YIJIEKHCIOTO Ta3a M MUHEPAJIbHBIX BEILIECTB
pacrenusmu. [Ipixanue pacrenuit. Juddysus ra3oB uepe3 MOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI PACTEHUU.
Brinenenue y pactenuil. 3anura y MHOTOKJIETOUHBIX pacTeHud. Kytukyna. CpeAacTBa MacCUBHOW M XMMUYECKOM 3allUTHI.
duroHIUAEL.

PaznpaxxuMocTh U perynsiuus y opraHu3MoB. Pa3ipakuMOCTh M peryisuus y MHOTOKJIETOYHBIX pacTeHuil. PocToBble
BEIIECTBA U UX 3HAUYCHUE

4.5

MHOroKkJIeTOYHbIE KUBOTHBIE. B3auMOCBS3b 4acTEl MHOTOKJIIETOYHOIO OpraHuh3Ma. TKaHW, OpraHbl U CHUCTEMBbI OPraHOB
MHOTOKJIETOYHOTO opranu3ma. Opranusm Kak efauHoe 1esnoe. ['omeocTtas. TkaHM KUBOTHBIX M Y€JIOBEKa. THIBI KUBOTHBIX
TKaHEW: SIUTENNAIbHAS, COCAMHUTEIbHAS, MBIINICYHas, HepBHAsA. OCOOCHHOCTH CTPOSHUS, (YHKIMA M PACIIOIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl 41 CUCTEMbI OpraHoB >KMBOTHbIX. (DYHKIMM OpraHoB M cucreM opraHoB. Omopa Tena opraHuzMoB. CKeneTbl
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapykHblil 1 BHyTpeHHMH ckeneT. CTpOeHUe U TUIIbI COSIMHEHHS KOCTEH.
JIBI>KeHNE MHOTOKJIETOYHBIX >KUBOTHBIX. IIuTanue xuBOTHBIX. [IuTaHne MO3BOHOYHBIX JKUBOTHBIX. J[pIXaHHE dHBOTHBIX.
Koxxnoe npixanue. KabepHoe u 1€royHoe JbIXaHHe.

JlpIxaHue TI03BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXXHEHHUE CTPOEHHUS JIETKMX [O3BOHOYHBIX >KHBOTHBIX.
JlpIxarenbHas cucTeMa yesloBeka. MexaHM3M BEHTWJISLMM JIETKMX y NTHUIl U MIIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3MoB. TpaHcnopT BemecTB y kMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cuctemMa MO3BOHOUYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOUYHBIX
JKUBOTHBIX. Bblienenue y opranusmoB. Beigenenue y kuBoTHbIX. CoKpaTuTenbHble Bakyoind. Opransl BelaeneHus. CBs3b
IIOJIOCTH Tejla C KPOBEHOCHOM M BBIICIUTEIBHOM CUCTEMAaMH. BbleneHHe y IO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI ¥ HX TIPOM3BOIHBIE.

Pa3zipa)xnMoCTh M perymsauus y OpraHu3MoB. Pa3zapaxumMocTs y OJHOKJIETOUHBIX OpraHu3MoB. Takcucsl. Pa3npaxxumMocTs u
pEryJisiliisg y MHOTOKJIETOUHBIX pacTeHuil. PocToBbIE BElleCTBA U UX 3HAUEHUE.

HepBHass cucrema u peduiekTopHas peryisius y MHOTOKIETOYHBIX J>KMBOTHBIX. HepBHas cucrema u €€ OTAENbI.
OBOJIOLMOHHOE YCII0KHEHUE CTPOECHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pa3zpaboTka anroputmMoB U mporpamm Uit 3((eKTHBHOM (QYHKIMOHAIBHOM aHHOTAIMM TE€HOMOB, TPAaHCKPHUIITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KMBOTHBIX U YEJIOBEKA




OpI‘aHI/I3M YCJIOBCKA U €TI0 3I0POBLC

5.1

Oprasbl U CUCTEMBI OpraHoB uesioBeka. OTAenbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiekropHas
nyra. besycnoBHble U ycioBHBIE pediekchl. ['yMopanbHasi peryisuus ¥ SHAOKPHHHAS CHCTEMa KMBOTHBIX M YEIOBEKa.
JKene3sl SHIOKPUHHONM CHCTEMBI U UX IOPMOHBL. [leficTBHEe TOPMOHOB. B3aMMOCBS3b HEPBHOW M JHJIOKPUHHOU CHUCTEM.
['unoranamo-runodu3sapuas cuctema. Pediiexce u pedexkropnas nyra. besycinoBHbIe U YCIOBHBIE pe(ICKCHI

5.2

3ammura opranu3Ma ot Oosie3Heil. IMmyHHas cuctema denoBeka. KieTouHblii U ryMOpaibHBI UMMYHUTET. Bposk1€HHBIH,
npuoOpeTEHHBIN crienuuieckuii MMMYHHTET. Teopus KiIOHaIbHO-celeKTuBHOTO mMMyHHTeTa (I1.0pnux, d.M.bepser,
C.ToneraBa). BocnamurtenbHble OTBETHl OPraHu3MOB. Poib BpOXIEHHOTO HMMYHUTETAa B Pa3BUTHH CUCTEMHBIX
3a0osieBaHU

5.3

KposenocHas cuctema u e€ opransl. Cepjlie, KpOBEHOCHbIE cOCy bl U KpoBb. Kpyru kpoBooOpaiienus. Pabora cepaua u eé
perynsus

5.4

I[BIXaHI/IC YCJIOBCKA. I[H(b(b}’?»l/lf{ ra30B 4Y€pPeE3 ITOBCPXHOCTH KIICTKH. I[BIXaTeHBHaH CHUCTEMaA YCJIOBCKA. HLIX&TCJ'ILH&H
IOBCPXHOCTD. PCFYJ'IFILII/IH JbIXaHHA. HLIXaTeJ'IBHBIe 00BEMBI

5.5

HI/IH_[eBapI/ITel'IBHaH CHUCTCMa YCJIOBCKA. OT,Z[eJIBI IMUIICBAPHUTCIIBHOI'O TpaKTa. HI/IH_IeBapI/ITeHBHLIe JKCJIC3HbI.
BHYTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOYHOC MNIICBAPCHUC

5.6

[ToxpoBbl u ux npousBoaHsle. Opranbl BbiaeneHus. [louku. Ctpoenue u (yHKumMoHMpoBaHUEe HedpoHa. DuibTpanus,
CEKpelysi 1 00paTHOE BCaChIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BelJeneHHs. O0pa3oBaHUe MOUH y YeJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MBIIIeuHas cucreMa. CKeJIeTHBIE MBIIIBI 1 UX pa60Ta. CTpOCHI/Ie 1 TUIIBI COCIUHCHUA KOCTeH

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

6.1

OpomonmonHasa teopus Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHUs JapBUHM3Ma. JKM3Hb M HayyHas JESITENbHOCTH Y.
JapBuHa.

JIBrokymiye cuiibl 3BoOLNMK BUIOB 110 Y. /lapBuHY (BbICOKAass HHTEHCUBHOCTh Pa3MHOKEHUS OPraHU3MOB, HACIIEICTBEHHAS
U3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH M UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoir Teopun »Boronuu (CTI). HelitpanbHast Teopus sBomonuu. CoBpeMEHHas! YBOJIOIUOHHAS
O6uonorus. 3HaueHHe HBOJIOIMOHHON TeOpUU B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

HOHYJ'IHI_[I/U{ KaK J3JICMCHTapHasd CIWHHIA 3DBOJIIOINU. COBpCMeHHLIC METOJAbI OILICHKH T'CHCTHUYCCKOI'O pa3H006pa31/151 n




CTPYKTYpbl momynauuii. V3meHeHune reHodoOHAa MOMYNISIMM KaK »JIEMEHTapHOE DSBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetudeckoro paHoecus [[x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIHE CHIIBI) IBOJIONMHA. MyTalimoHHbIi nporecc. KomOuHatuBHas n3aMeHYMBOCTh. J{peiid
FEeHOB — CIy4yailHble HEHaIpaBJICHHbIE M3MEHEHHUS YacTOT aieneid B momynauusx. DPQexT ocHoBartens. Murpauuu.
M3omnsuumst monyssmuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTHYecKas (pempoayKTUBHAS).

EctectBenHblii oT100p — HampaBngoomuid Qaktop sBomonud. DOpMBI  €CTECTBEHHOTO OTOOpa:  JIBIIKYILUH,
CTAOMIIM3UPYIOIINMA, pa3phIBalOMni (AU3pynTHBHBIN). [TooBoi oTOOD.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK PE3yIbTaT MHUKPOSBONIONHMH. BO3HUKHOBEHHE MNPUCIIOCOOJICHHI y OpPraHu3MOB.
Apomopdossl u uaunoanantanuu. [Ipumepsl mpucrnocoOieHuid y opraHu3MoB. OTHOCHUTENBHOCTh MPHUCTIOCOOIECHHOCTH
OpPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpasoBaHue Kak pe3ylbTaT MUKPOABOJOUWHU. M30msmust — KitoueBoil ¢dakTop
BU000pazoBanusa. Ilytu u cmocoObl BHUI00Opa3oBaHUA: alonarpudeckoe (reorpaduyueckoe), CUMIATPUUYECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TONUILTONIN3aLNs, THOpuaAn3amus). JTuTeIbHOCTh SBOTIOIIMOHHBIX TPOIECCOB.
Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponb 3BONMIOIIMOHHONM OHONIOTHU B pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHHUs OuopazHooOpaszus. MUKpPOIBOIIONUS U
KODBOJIIOLINSA Mapa3uTOB U WX X03s€B. MexaHu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CHOCOOBI OOPHOBI €
Hel

6.3

Metonpl u3ydeHHs MakpolBoJiouuu. llameoHTonornueckue MeToAapl W3ydeHHs sBomoonuu. I[lepexoansie ¢GopMmbl U
(dunoreHeTHYECKUE PSSl OPraHU3MOB.

buoreorpapuyeckue Meronpl uszydeHus sBoirouuu. CpaBHeHue ¢iaopel M (ayHbl MAaTEPUKOB U OCTPOBOB.
buoreorpaguyeckue obnactu 3emiau. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHME METOJIbl H3Y4YEHMsI HBOJIOLMU. [ eHeTHueckne MeXaHU3MbI
HBOJIIOLIMY OHTOTEHE3a U MOSBJICHUS HBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHbIE OpraHbl. PyniuMeHTapHbIe
OopraHbl U aTaBU3Mbl. MOJEKyIIpHO-TeHETUYECKHEe, OMOXUMUYECKHE W MAaTeMaTH4YEeCKHEe METOJIbl M3YYEHHs HBOJIOLHUU.
["'omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO06mue 3akOHOMEpPHOCTH (TMpaBmiia) HBOMIOIMKA. HeoOpatuMocTs sBoOMONMH. AnanTtuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOIOIUHI




6.4

Hayunble rumotessl NpPOMCXOXKIEHHUS KHU3HU Ha 3emiie. AOuoreHe3 W maHcrepmus. JloHaydHbIe MpEACTAaBICHHUS O
3apOKICHUM KU3HU (KpealMoHU3M). [ unore3a mMOCTOSHHOTO caMO3apOXKIECHUs JKU3HHU U €€ OoIlpoBep:KeHHue onbiTamu O.
Penu, JI. Cnannmannanu, JI. [Tactepa. [IpoucxoxkaeHne )KU3HU U aCTPOOHOIIOTHSI.

OcHoBHBIE dTallbl HeopraHuueckod spoitonuu. [lmanerapHas (reojormyeckasl) HSBOJIOLMS. XUMHUYECKas SBOIOLUS.
AOHWOTCHHBIN CHHTE3 OpraHWYecKuX BemecTB u3 Heoprannueckux. OnsiT C. Mmmiepa u I'. FOpu. O6pa3oBaHue moJmmMepoB
n3 moHoMepoB. KoanepatHas runote3a A.M. OmapuHa, runore3a nepBudyHoro Oympona J[x. XonjelHa, reHeTHYeCKas
runote3a . Mémnepa. Pubosumel (T. Yek) m rumore3za «vupa PHK» V. I'mnbGepra. ®opmupoBanue MemOpaH u
BO3HHUKHOBEHHUE MPOTOKJIETKH.

Uctopus 3emnu u MeTob1 € u3ydenus. Mckomnaemplie opranudeckue octaTku. ['eoxpononorus u e€ Metoipl. OTHOCUTENbHAS
1 a0COTIOTHAsA reoXpoHoorus. ['eoxpoHonoruueckas 1mKasa: S0HbI, SPbl, HEPUOJIBL, TTOXH.

HauanpHpie 3Tambl opraHudeckoi sBoironuu. [losiBieHHe ¥ HBOMIOLMSA NEPBBIX KIETOK. OBOJIOIMS MeTaboiu3ma.
BozHukHOBeHHE TepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaoOr MEPBBIX Ha 3emiie COOOIIECTB.
Crtpomaronutsl. [IpokapruoThl U 3YKapHOTHI.

[TpoucxoxaeHue 3yKaproT (CMMOMOreHe3). DBOIIOIMOHHOE MTPOUCXO0XKACHNE BUPYCOB. [Iporcxok1eHne MHOTOKIETOYHBIX
Oopranu3MoB. Bo3HHKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOUHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBONIOLMK BBICIINX pacTeHuil. OcHOBHBIE apomopdo3bl pacTeHui. BbIixon pacTteHuii Ha cymry.
[TosiBneHne copoBBIX pacTeHUN U 3aBOeBaHUE UMU cyld. CemeHHble pacTeHus. [IporcxoxaeHne IBETKOBBIX pACTEHUM.
OcHOBHBIE 3Tallbl SBOJNIOIUH XKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl XKMBOTHBIX. Benjackas dayna. KemOpwuiickuit
B3pbIB — IOSIBIICHUE COBPEMEHHBIX THUMNOB. llepBrie XOopmoBble kKUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA IMO3BOHOYHBIX.
[Tpoucxoxaenue ampuoduii u pentuinid. [Ipoucxoxaenne muexkonutamux U ntull. [IpuHmmn xirodeBoro apomopdosa.
OcBoeHne O0eCIO3BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre >xku3HM Ha 3emiie TO dJpaM M TEpUOAaM: apXei, MPOTEepo30H, Maneo30il, Me3030H, KaiHo30i. OOrIas
XapakTepUCTUKA KJIMMAaTa U TeOoJIOTMYEeCKUX mporeccoB. [losBieHne ©  pacuBeT XapakTEpHBIX OPraHU3MOB.
Yrineobpa3zoBaHHUE: €0 YCIOBUS U BIMSIHUE HA Ta30BbIi COCTaB aTMOC(hEepHI.

MaccoBble BBIMUpaHUST — 3KOJIOTMUECKHE KpU3HUChl mponuioro. I[IpuymHBl M CHEACTBUS MAacCCOBBIX BBIMUPAHMIA.
CoBpeMeHHBI YKOJIOTUYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Paznenbr u 3amaun anTpomnonoruu. Meroasl antponosorud. CTaHOBIIEHHWE TPEICTABICHUM O MPOUCXOXKICHUU UYeTIOBEKA.
CoBpeMEHHbBIC HAYIHBIC TEOPUH.




CXO0ACTBO 4eNoBeKa C KUBOTHBIMHM. CHCTEMAaTHYECKOE ITOJ0KEHHEe dYejoBeka. CBHUIETEILCTBA CXOJCTBA YEIOBEKa C
JKUBOTHBIMHU: CpPaBHHUTEIbHO-MOp(dooruueckne, SMOpHOJIOTHYECKUE, (HU3UO0JIOr0-OMOXUMHYECKHUE, TIOBEJICHUCCKHE.
OTanyms 4eynoBeKa OT )KUBOTHBIX. [IpAMOX0XKICHIE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta
Y BTOPOM CUTHAJIbHOU CHCTEMBI.

JBmwxkymue cuibl ((hpakTopbl) aHTpOIIOreHe3a: OHoJornYecKue, connanbabie. COOTHOIIEHHE OMOJOTHYECKUX M COITMATBHBIX
(aKTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUU aHTPOTIOreHe3a. ABCTPAIIONUTEKH — JBYHOTHE MPEIKH JItOAeH. UenoBeK yMeblid, epBbIe H3TOTOBICHUS
opynuii Tpyna. YenoBek mpsMOXOASIIMKA W MEPBBIA BBIXOJ Jroaed 3a mpenensl Adpuxu. YenoBek reidaenbOeprckuii —
o0l MpenoK HeaHJepTaIbCKOTO 4YellOBEeKa M 4YeloBeKa pa3yMHoro. YenoBek HeaHAEPTANbCKUM Kak BUI JIHOJCH
XOJIOHOTO KJIMMaTa. YenoBeK pa3yMHBIH COBPEMEHHOTO THIMA, JICHHCOBCKHUN YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamMu AQppukwu.

DOBOJIOIUS COBPEMEHHOTO 4YesoBeka. EcrecTBeHHBIM 0TOOp B NOMyNANMSIX 4YelnoBeKa. MyTallMOHHBIM mporecc u
nonumMopdusm. [lonymsiuonHbie BOJIHBL, Apeiid reHoB, Murpanus u «3QpQGeKkT ocCHOBATENS» B MOIMYIALUIX COBPEMEHHOTO
yeJIoBeKa.

YenoBeueckne pacel. [lonarue o pace. bonpimme pacekl: eBporeougHas (eBpasuiickas), aBCTpaIO-HETPOMIHASL
(9KBaTOpHAallbHAS), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKast). BpeMs u myTu pacceneHus 4eloBeKa Mo riaHeTe. EMuHCTBO
yenoBedyecknx pac. HayuHas HecocTOSATENbHOCTh pacu3ma. [IpucrocoOIeHHOCTh 4YeloBeKa K Pa3HbIM  yCIOBHSIM
OKpYyXaroliel cpenbl. BiusHue reorpaduyeckoii cpenbl u qperida reHoB Ha MOPGHOJIOTHIO U (PU3HOTIOTHIO YeTTOBEeKa

DKOCHUCTEMBI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHu.
Mertonpb! sxonorun. [loneBbie HaOMOIEHU. DKCIIEPUMEHTHI B KOJIOTMU: MPUPOIHBIE U JIabopaTopHble. MoienupoBaHue B
HKOJIOTMH. MOHUTOPHHT OKPY>KaIoLeH CpeJibl: JTOKAIbHbIM, perHOHAILHBIN M I7100aTbHbIH

7.2

Okosnoruyeckue (QakTopbl U 3aKOHOMEpPHOCTH MX JAeiictBus. Knaccuduxanus skomormdyeckux (pakTopoB: aOMOTHUYECKUE,
Ouotuyeckue, aHTpororeHHple. OOmIMEe 3aKOHOMEPHOCTH AEMCTBUs 3Kojoruueckux (akropos. [Ipasuno munumyma (K.
[Mmnpenrens, F0. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akrtopbl. CBeT Kak skojormyeckuil ¢akrop. JleiicTBHe pa3HBIX YYacTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHU3Mbl. JKOJOTMYECKHE TpPYNIbl PACTEHUl M JKMBOTHBIX IO OTHOIIEHWIO K cBeTy. CHrHaJbHas poJib CBETa.




doTonepuoan3M.

Temmneparypa kak 3Konorudeckuii ¢akrop. JleiictBue Temmneparypsl Ha opraHu3Mbl. [IOHKHIIOTEpMHBIC U TOMOHOTEPMHBIC
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxnocts kak skonormueckuid gaxrop. I[Ipucnocobienus pacteHuil Kk noaaepxanuio BogHoro Oananca. Knaccudukanums
pacTeHuil 1o oTHoOIIEHUIO K Boje. [Iprucnocobaenns ;KUBOTHBIX K H3MEHEHHIO BOAHOTO PEKHUMA.

Cpeabpl  oOWTaHMsS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3]YyILIHAs, I[IOYBEHHAas, [IYOMHHAas  MOJNOYBEHHAs,
BHyTpuOpranu3dMeHHas. OU3NKo-XUMUYECKHEe 0COOEHHOCTH cpell 0OuTaHusi opraHu3MoB. [Ipucrnocobiienus opraHu3MoB K
JKU3HU B Pa3HBIX cpeax.

buonornueckue putmbel. BHemnue u BHyTpeHHUE puTMbl. CyTOUHbIE W TOAWYHBIE PUTMBL [IpHcrnocoOieHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUIA KU3HU.

Kuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHoi dopme. JKuzHeHHbIe POPMBI pacTEHUI: JepeBbsl, KyCTapHUKH,
KYCTapHUYKH, MHOTOJICTHHUE TpPaBbl, OJHOJETHHE TpaBbl. KuU3HEHHbIE (HOPMBI KUBOTHBIX: TUIPOOHOHTHI, T€OOHMOHTHI,
a’po6uoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnueckue Qaxtopsl. Buasl O0MOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIUS, XUIIHMYECTBO, CUMOHO3 U €ro (HhOpMbI.
[TapasuTtu3Mm, Koomepamusi, MyTyalu3M, KOMMEHcCAlu3M (KBapTHPAHTCTBO, HaxjeOHU4ecTBO). Herpoduueckue
B3aMMOJIeCcTBU (Tonnueckue, hopuueckue, pabpuyeckue). 3HaueHne OMOTUYECKUX B3aUMOICUCTBUH I CYIIECTBOBAHUS
OpraHu3MoOB B cpeie ooutanus. [[pMHIINUIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTepUCTUKU momyssiiuu. [lomynsius kak Ouonoruyeckas cuctema. Pojib HEOIHOPOAHOCTH CpEpbl,
¢uznueckux OapbepoB M OCOOEHHOCTEH OMOJIOrMM BHUJOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI MOMYJISIUI.
OcHOBHbIE MOKa3aTeNU MOMYJSALUUN: YACICHHOCTD, IJIOTHOCTh, BO3pAcTHAs U MOJIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII pOCTA, CMEPTHOCTb, MUTPALUS.

Okojnoruyeckas CTpykrypa nonyiasuuu. OIlleHKa YHUCIEHHOCTH NOMyNsiuuu. JIMHaMuKa MONyJIsSUud U €€ perysisius.
buotnuecknii NOTEeHIMAI MONYJIANUU. MoeIupoBaHue TUHAMUKHU MONYJSIUU. KpuBble pocTa YMCIEHHOCTH HOIYIISUU.
KpuBble BeDKMBaHUS. Perymisius 4McieHHOCTH MOMYISIUM: posib (aKTOPOB, 3aBUCALINX U HE 3aBUCAIIUX OT IJIOTHOCTH.
DKkojoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass Monenb dKkonoruueckod Humm JIx.M.
XarunHcoHa. Pazmepsl sxonorndeckoit HUIM. [loTeHmanbHas u peain3oBaHHas HULIM.

Bun kak cucrema momynsiuil. Apeansl BHAOB. BuIbl M HMX JKU3HEHHBIE CTpaTeruu. 3aKOHOMEPHOCTH MOBEACHUS U




MI/Il"paHI/Iﬁ ’JKMBOTHBIX. bronornueckue nHBa3uu YYXXCPOJAHBIX BUJI0OB

7.4

CooOmiectBa opraHu3moB. buorieHo3 u ero cTpyktypa. CBsi3u MeXay OpraHu3MaMd B OHMOIIEHO3e. DKOCUCTEMa Kak
otkpeitasi cucrema (A./x. Tencnn). @yHKUMOHANBbHBIE OJOKM OPraHM3MOB B SKOCHCTEME: HMPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHu. Tpoduueckue menu u cetd. AOuoTHueckue 010k sKocucTeM. [louBBl W Wbl B
sKocucTemMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIH YKOCUCTEMBI. bruomacca 1 mpoayKuus. DKOJIOTHYeCKUe IMUPaMH/Ibl YUCeN, OMOMACChl U SHEPTHH.
HanpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBUUHBICE W BTOPUYHBIC CYKIIECCHM M MX TNPHYHHBIL.
AHTpOIIOTeHHBIE BO3JICHCTBUS Ha cykKieccuu. KimmmakcHoe cooOmectBo. bropaznooOpasue u mojHOTa KpyroBopoTa BEIIECTB
— OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[TpupomHble  SKOCHUCTEMBL.  AHTPOIIOI€HHBIE OKOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pazmuumsa  mexmy
AQHTPOIIOTEHHBIMU U TPUPOAHBIMH SKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u ¢ayna. CHHaHTpONHM3aMs TOPOACKON
¢aynbl. buomorndeckoe u X03sSHCTBEHHOE 3HAYCHHE arpOIKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[TepeHoc »HEPTUU M BEUIECTB MEXKIY CMEKHBIMH SKOCHCTEMaMH. Y CTOHYMBOCTH OPTaHW3MOB, MOMYISILUN M SKOCHCTEM B
YCIIOBHSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBUI

7.5

buocdepa — obmennanerapHas 0007104ka 3eMi, TAe CyHIECTBYET WIH CyHIeCTBOBaNIa Xu3Hb. Ydenue B.W. Bepraackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyIecTBoBaHUs Onocteprl. OcobeHHOCTH Omocepsl Kak To0aTbHON SKOCHCTeMBl. J[uHamuueckoe
paBHOBecue B Onocdepe. KpyroBopoTs! BemecTB 1 OMOre0XUMHYECKHE UKIIBI (Yriepo/ia, a30Ta). PUTMHYHOCTE SIBJICHUI B
6uocdepe.

3onanbHOCTh OMocepbl. [lonstHe o Omome. OcCHOBHBIE OHMOMBI CyIIM: TYHOpPA, XBOWHBIC Jieca, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CABaHHBI, ITYCTHIHH, TPONMWYECKUE Jieca, BBICOKOTOphs. KimMaT, pacTUTENbHBIN U
KMBOTHBIA MHP OMOMOB CYIIIH.

CTpyKTypa 1 GYHKIHS )KHBBIX CHCTEM, OIICHKA HX PECYPCHOTO MOTEHIMaANIA U OnocepHbIX QyHKIMI

7.6

DKOJIOTHYECKHE KPU3HUCH M MX MPUYMHBL. Bo3nelicTBre yenoBeka Ha Ouochepy. 3arps3HeHne BO3ayImHON cpenbl. OxpaHa
BO3/lyXa. 3arpsi3HeHHe BOJHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3MeHeHue kimnmara.




AHTpPOIIOT€HHOE BO3ACHCTBHE HA PACTUTEIbHBIN U )KUBOTHBIA Mup. OXpaHa paCTUTEIBLHOTO U KUBOTHOTO MHpa. OCHOBHbBIE
MPUHITUITBI OXpaHbl IPUPosl. KpacHble kaurn. Oco6o oxpansemsbie npupoanbie Tepputopun (OOIIT). borannueckue campl
Y 300JI0TUYECKHE MMapKU.

OcHOBHBIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeJlOBEYeCTBA M MpUPOJbl. PannoHanbHOE NPUPOIONOIL30BAaHUE U
COXpaHEeHHEe OMOJOTHYECKOro pa3HooOpasus 3eMin




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckunit A.A., PyorioB A.M. u npyrue; noxa penakuueit [laceunuka B.B., Akiinonepnoe o0miecTBo
«M3narenbcTBO «lIpocBemenue»
buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6énios A.M. u npyrue; noxa penakmueit [Taceunnka B.B., AkiimonepHoe o011ecTBo

«M3paTenbcTBO ((HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Amnacracosa JLII. O6mas 6uonorus. Junaktuueckue Mmarepuainsl. — M.: Benrana-I'pad, 1997.

bornanosa T.JI., Cononosa E.A. buonorus. CripaBoYHMK JJIs1 CTapLUIEKIACCHUKOB U NocTynaromux B By3sl. — M.: ACT-mpecc, 2006.

bonrosa N.B. Coopuuk 3ana4 mo obmien 6uosnorun st noctynatoimux B BY3e1. — M.: Onunkce 21 Bek, 2005.

3axapos B.b., MamontoB C.I'., Conun HU. O6mas 6uonorus: Yueb. nis 10 — 11 k. obmieobpazoar. YueO. 3aBenenuit - M.: JIpocda, 2005.

5 Puc 3., CTepH6epr M. Or knetok k atoMaM: MnmrocTprpoBaHHOE BBeJIeHUE B MOJIEKYIIsipHYt0 Ouosoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. Iumkunckas H.A. I'enetuka u cenexuust: Teopus. 3ananus. Otetsl. — Capatos: Jluueit, 2005.

7. Ypoxu obmieit 6uonorun: [locodbue s yaurens / B.M. Kopcynckas, I'.H. Muponenko, 3.A. Mokeea, H.M. Bep3unmun. — M.: [Ipocsemenne, 1986.
8. Kpukcynos E. A., [1aceunux B. B. Oxonorus. 10 (11) knacc: Yue6. qs 6mmeoOpa3oBat. yued. 3aBefieHui. 5-e u3n., nopad. M.: JIpoga, 2001. — 256
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9. Peiimepc H. @. Kpatkwuii ciioBapb Onoorndeckux TepMuHOB: KH. st yunrens. — 2-e uzn. M.: [Ipocsemenwue, 1995. — 368 c.
10. Peiimepc H. @. Hauana sxonornuecknx 3Hannii. M.: U3garenscteo MHOITY, 1993. — 261 c.
11. Ounuknonenus 1 nerer. I'nas. Pen. B. A. Bomoagun.M.: ABanra+, 2001. — 448 c.

12. Bepzunun H.M., Kopcynckas B.M. O6mmas Meronuka npenogaBanust ouonorun. — M.: [Ipocsemenue, 1986.

13. 3axapos B.b, Mycrapun A.I'. O0mias 6uosorusi: TecTsl, BONpockl, 3aaanusi. — M.: [Ipocsemenue, 2003.

14. Npanosa T.B., Kanunona I'.C., Msarkosa A.H. CoopHuk 3amanmii mo obmeit 6mosorun. — M.: [IpocBemenne, 2002.
15. Mumuna H.B. 3aganus s camocrositenbHOl paboTsl o obmeit 6nonoruu. 11 kimace. — M.: IIpocsemmenue, 1985.



MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1.http://www.e-osnova.ru/- Xypuan «buosorus. Bee st yaurens!»

2. http://digital.1september.ru — O6mmepoccuiickuii mpoekT «IlIkomaa nudpoBoro Bekay.
3. http://school-collection.edu.ru - Komnekus 1iudpoBeix 00pa3oBaTeIbHBIX PECYPCOB.
4. http://www.electroniclibrary21.ru - DnektponHas 6ubnuoreka 21 Beka.

5. http://www.ege.edu.ru - Odurmanbueiii nHGOpMannoHHbIil moptan EI'D.

6. http://www.zavuch.ru - Caiit aist yaurenei.

7. http://ecosystema.ru - DKOIOTHYECKHIA TIEHTP «DKOCHCTEMAaY.

8.http://proshkolu.ru— becratHslii IKOIBHBIA MTOPTAL.

9.http://infourok.ru - BecraTHbI KOHCTPYKTOP CANTOB ISl yUUTEIIS.
10.http://multiurok.ru - BecrmatHblit KOHCTPYKTOP CalTOB ISl yUUTEIIS.
11.http://bio.1september.ru - «f uay Ha ypok Omonoruu. 1 CeHTIOps».
12.http://dnevnik.ru - TaeBuuk.py. 16.http://www.uchportal.ru/ - YauTtensckuii moprai.
13.http://www.darwinmuseum.ru/ - T'ocyaapcTBeHHbIi J[apBUHOBCKHI My3€i.

14.http://sci.aha.ru/biodiv/anim.htm - Dunuknoneaus ®opa u dayxa.



15.http://biodat.ru/ - udopMamoHHbIi CAliT 0 KUBOM IPUPOJIE.
16.http://www.unnat.ru/ - I1Ikosia FOHHATOB.

17.http://plant.geoman.ru/ - bubnroreka JKu3ub pacTeHuii.
18.http://www.learnbiology.ru/ - 3anumarenbpHas 6HOIOTHS
19.http://med.claw.ru - MeauuuHcKas SHIUKIONEANA. AHATOMUYECKHIA aT/Iac.
20.http://animal.geoman.ru/ - Mup >KHBOTHBIX.

21.http://ru-biologia.livejournal.com/12284.html - TIpo6ieMbl SBOJIOIHH.

22. http://ebio.ru/ - DnexTponublii yueOHuk «buosorusy. CoaepKUT BCe pas3ieibl OHOJIOTHH: OOTAHUKY, 300J0THI0, AHATOMHIO U (PH3HOIOTHIO
YeNI0BEKa, OCHOBBI IUTOJIOTUU U T€HETHKH, BOJIIOIMOHHYIO TEOPHIO M 3KOJOTHIO. MOXKET ObITh PEKOMEH/I0OBAH YYaIlUMCS AJI CAMOCTOSTEIbHON

paboTHI.



