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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbIx B PI'OC
COO, a Takxe c yd€toM deaepanbHOil pabouelt MporpaMMmbl BOCIIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3HMKE HampapieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuaromniuxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO — moaxoaa. [Iporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusim GI'OC COO k miIaHUPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yiibTaTaM OOy4YeHHs, a TAKKE YUUTHIBAET HEOOXOJUMOCTh
peanu3ali  MEXMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIIbTAThI
OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE, METalpeAMETHBIC, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3uka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOIbI, BBHICTyMAas B
KauecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBI Kypc (Quukm —
CUCTEMOOOpa3yIOUMi  JIJI1  €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
H3y4aeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJy4eHUsI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cBolicTBaMH © JApyrux. W3yuenue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUY UMU Y4€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca Qusmku a1 YpOBHS CPEIHETrO oO0Iero oOpa3oBaHUs
MOJIOKEH ps HUACH, KOTOPbIE MOXXHO paccMaTpUBaTh KaK MPUHIMIBI €ro
MOCTPOCHHSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3feioB (DU3UKU, BKIIOUYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MUecKkux Teopuil. Bemymmm B Kypce sBISeTCS
dbopMupoBaHUe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BEIIECCTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanmzanus mpearoaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMANIa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaouwou wnanpasiennocmu. Kypc ¢Gu3uku mpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYyroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEIACTBOM BBEICHUS SJIEMEHTOB
coliepKaHUs, TMOCBALIEHHBIX HSKOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0ieM  palMOHAILHOTO  MPUPOJOMNOJIB30BAHUS M IKOJIOTHYECKOM
0€30I1aCHOCTH.

Crep’HEBbIMU dJIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHus ABJISAIOTCS u3Hueckre Teopuu ((HopMUpOBaHHE MPEICTABICHUN O
CTPYKTYpe OCTpOEHUsI PU3NYECKON TeopuH, posik (yHAaAMEHTAIBHBIX 3aKOHOB
U TPUHLUUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaX
OPUMEHUMOCTH TEOPHM, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CucTeMHO-JeSITeIbHOCTHBIM TMOAX0A B Kypce (U3MKM pealnsyercs
OpeXJe BCEro 3a CUET OpraHu3alii AKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B mporpamMme Mo (u3uke 0ObEIMHEHHI B OOIIMA CIHCOK
YUEHMUYECKMX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAaHUS W OCHalleHus kabunera ¢usuku. I[lpu sTom obecrneunBaeTcs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHHSI,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH M MTOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHHUMaHWE YJENSETCS PEIICHUIO PACYETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DM3UYECKOW MOJIENbIO, TO3BOJIIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [[1s KadecTBEHHBIX 3aJady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O0O€CTeueHHUI0 y4eOHOro Tmpoiiecca 0a3oBbI YpPOBEHb Kypca
Gbu3NKKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro IuKia. B kabuHere Quznku
JOJDKHO OBITHh HEOOXOJAMMOE JIa0OpaTOpHOE OO0OPYIOBAaHUE JJISl BBHIMOJIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYCHHUECKUX MPAKTHYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMST W3Y4YaeMbIX SIBJICHUHW W MPOIECCOB, OHMIUPHUUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO 00OPY/IOBAaHUS JOKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM



UCIOJIb30BAaHUHU aHAJIOTOBBIX U U(MPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX Jab0paTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHE WHTEpECa M CTPEMIICHHSI OOYYalOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHE MX HHTEIUICKTYaJIBHBIX M TBOPUYCCKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HM3y4YeHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (DU3UKH JIJIST PA3BUTHUS JIPYTHUX
€CTCCTBECHHBIX HayK, TEXHUKHA U TEXHOJIOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSAX,  3aKOHAaX, TEOpHUAX, BKJIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (DU3HUKY, JJICKTPOJMHAMHUKY, KBAHTOBYIO (H3UKY U
3JIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIIPUMEHATh TEOPETUUYSCKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIeHUs pa3IuYHBIX 3a7ad C SBHO 3aJaHHOMN
dbu3UYeCKO MOJEINbI0, 3a7a4, IOAPa3yMEBAIOIIUX CaMOCTOATEIBHOE
co3JlaHue (PU3UYECKON MOICITH, aICKBAaTHOM YCIOBHSM 3aJ1auu;
MOHUMaHHE (PU3NUYECKUX OCHOB U MPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPONUCTB W  TEXHOJIOTMYECKHUX TIPOIECCOB, HWX BIMSHUS Ha
OKPYXarUIyIo Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
onpeeeHNs JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTaTa;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIE0BATEIbCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHErO OOIIEro
oOpazoBanus orBoautcsi 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraemeiii B mporpamMme 1o (u3uke nepedeHb JadopaToOpHBIX U
MPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JellaeT BBIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH O0OyJaroIINXCS.



COIEPKAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOT'0 O3HAHUA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie THIIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponps u MecTo pusuku B popMHpOBaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MATECPUATBHOW TOYKH, MX IMPOEKIHH HA OCH CHUCTEMbI KOOPJWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHHUS, INYTH W MEPEMEIICHUSA
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MaJIeHUS.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBAas CKOPOCTb,
nuHelHas ckopocth. [lepuon m dacrota obOpamenus. LleHTpocTpemuTensHoe
YCKOpEHHUE.

TexHuueckne yCTpOWCTBA W MNPAKTUUYECKOE IPHUMEHECHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpagienne ckopocTu Ipu ABUKEHUH MO OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MT'HOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOWIEHUSI MEXIy NyTAMHU, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaAroreHus. Cuna Tsxkectu. llepBas kocMuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS NTPU ABWKEHHUH TEJIA B )KUIAKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMarmu.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanibHOW TOUYKHM (T€a), CUCTEMbl MaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpPOBaHHON MpYXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MTPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
MPYKWHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE ABUKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOPUHU U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [duddysus. Xapaktep
JBIDKCHUS M B3aWMOJICHCTBHUSL YaCTHI[ BellecTBa. MoJelnu CTPOCHHS Tra3oB,
KUJIKOCTEH M TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneil. Macca u pasmepsl Mojekyd. KomuwyecTtBo BemiectBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUH UACAIbHOrO raza. AOCOTIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHUYECKOM SHEPruy TEIJIOBOTO IBWXKEHHUs YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kinaneitpona. 3akon J{anberona. M3ompoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTABICHHE HU30IPOIIECCOB:
U30TepMa, U30Xopa, u3odapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenre Macchl BO31yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIYy  MHapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[lonsitue 00 ammabatHOM mnporecce. [lepBblli 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHre epBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBI  EWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamMHaX. Koad@dUIMEHT Mose3HOro
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ JACUCTBHEM CXKATOrO BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHnenue  BHyTpeHHEW  sHepruu  (TeMmreparypbl) Tela  IpH
TerIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCHUTENbHAS BJIIAXKHOCTh BO3/ayxa. HachellleHHBIN map. Y aenbHasi TeroTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPOINUS
cBOMCTB KkpucTaioB. JKuakue Kpuctamwibl. CoBpeMEHHbIE MaTepHabl.
[InaBneHue u KpucTaIIU3anus. Y ieJabHas Teriora miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

Texnuueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TIOyUYCHUs] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanust v IJIaBJIEHUST KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3zneua 4. DiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.

B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTpudeckoro nois. [TpuHiun
CYNEpIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun oanekrpocratnyeckoro mossa.  [lorenuuan. Pa3HocThb
NOTEHUUANOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE DSJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTpPOCTaTUYECKAs! 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAdu
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwlit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIETbHOE CONPOTHBIIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAsT JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSITEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHBIE MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI H  (POTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipssmoe wu3MepeHue HAEKTPOABWKYLIEH cuiibl. KOpOTkoe 3aMblkaHue
rajqbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjacce oCylIecTBISETCS €
Y4ETOM COJZIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MAaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasl BEIIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKUBOW mipuponae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadH, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOWHA, OBITOBOM XOJOJWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM  TIOJIy4EHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTEIbHBIE  MPUOOPBI,  AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cyrnepno3uuuun
MAarHUTHBIX NOJIeN. JINHUKM MarHUTHOM MHAYyKUMU. KapTuHa TMHUNA MarHUTHON
WH]IYKIIMU TI0JISI IOCTOSIHHBIX MarHUTOB.

MarauTHOe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIHHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO



NPOBOJIHMKA, KaTymku ¢ TokoM. OmnweiT Opcrena. B3aumopeiicTBue
MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJEKTPOJBWKYIIAs CHUJAa WHIYKIMUA. 3aKOH 3JIEKTPOMArHUTHOU
unaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHWE CaMOMHIYKIUU. OJJIEKTPOABWKYIIAs CHUJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIBI HMHAYKIUM OT CKOPOCTH
W3MEHCHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMruTyaa U ¢asza KojJeOaHU.
[Ipy>xuHHBII MAasiTHUK. Marematuueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruuM MpPU TAPMOHUYECKUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMAarHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOAaTEIhHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennbiii Tok. CHHYyCOMAAQNbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTHUYECKME PUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MTOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM cUCTEMbI (MIPYXUHHBIA WU
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MAcChI Ipy3a.

UccnenoBanne mnepeMeHHOr0O TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, ycloBHUsS pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepedHble M MPOAOJBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumHuas opuentaius BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre ycTpOMCTBA M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOM KOJeOaHMUIA.



HUccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)K€HHE,
peIoOMIICHHE, MOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomyie ¥ pacceuBarolye JUH3b. ToHKass auH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas CHiia TOHKOM JuH3BL. [locTpoeHue m3oOpaxkeHui B
coOMparoIMX U pacceuBaroOmUMX JuH3aX. opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBasi onrtuka. MuTtepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
YcaoBus HaOMIOJEHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIICHHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

WccnenoBanue cBOMCTB N300paXkKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C JHEprued W UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOILIEHHE
(GOTOHOB TpU TEpPeXoje aTroMa C OAHOTO YPOBHSI SHEPTrUU Ha Japyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yactull. Boanbl ne bpoins. KopmyckymnsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JTa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, J0Ka3bIBAIOIINUE CJIOKHOCTh CTpOeHUS siapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHHr0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens sipa [eizenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

S nepHble peakuuu. JleneHue u CUHTE3 sIEP.

Anepnbiii peaktop. TepmosinepHsii cuHTe3. [IpoOiemMbl M MEPCIICKTHUBBI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaamMeHTallbHbIe B3auMOJEUCTBUS. ENMHCTBO (H3UYECKON KapTUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nus, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrtema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpamMma «CIEKTpalbHBINA KiIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIILHOCTU. BHyTpeHHEE CTpOeHUE
3BE31. COBpPEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUN U 3BoJironuu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICII0JIb30BaHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIsT  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm m acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsSIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMy MaTE€MaTHKH,
OMONIOTHUH, XUMUH, TeoTpadUun U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BeIMYNHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIIO)K€HHWE BEKTOpPOB, MPOU3BOJHbBIE JJIEMEHTAPHBIX (DYHKIMH, MNpU3HAKU
noI00Msl TPEYTOJIbHUKOB, ONpeeNieHHue IUIOMAn IIOCKUX (Guryp u odbéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: NVHUM DIJIEKTpoOIiepeaayd, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HMIIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHCHTAITMH, MO3WTHUBHBIX BHYTPCHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOr0 OOIlIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAIPABIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JESTENBHOCTh B MHTEPECAX IPaKIaHCKOrO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamM0OOpa3OBaHUIO B
00nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpMUPOBAHHOCTh JKOJOTHUUECKOW KYJIbTYpbl, OCO3HAHUE TI0OATBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBISATH IPOCKTHYI0 U  HUCCJIEAO0BATEIbCKYIO
NEeSTEIbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IEIN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbBIX METOJIOB MMO3HAHUS,;

BJIAJIETh BHJAMH JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIPETAllih, NPeoOpa30oBaHUI0 W TMPHUMEHEHHUIO B PA3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJIUM3MPOBATh 3a]ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JJOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 33aa4yll B 00pa30BATEIHHOU
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMETh TIEPEHOCUTh 3HaHHUS MO0 (u3NKe B TMPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMH TONy4YeHUs] MHopManuu (HU3NYECKOTO COAep KaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh OUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh Cpe/icTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/71aBaTh TEKCThI (PU3MUECKOTO COJEPKAHHS B PAa3IMUHBIX (popmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJICBOM  ayJuTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
JEATENBHOCTH;

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh Pe3yiIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh TMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactn (QHU3UKK HW aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUTb H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIIbHO COCTAaBJIATH IJIaH PEIICHUS PAacUETHBIX W Ka4eCTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacmidpsATh paMKu  y4eOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO APYJIUIMH B 0O0JaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIeTh HAaBBIKAMHM I[103HABATEIBHOM peduiekcuM KakK OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUs: TMYHOCTHBIX PE3YILTATOB OCBOCHHS IIPOTPAMMBbI
no (Qu3uke I8 YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAJILHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
HOMOITMOHAJIBHBIM W3MEHEHUSIM M TPOSABIATh THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE€ JPYTMX, YUYWTBIBaTh €ro TMpPH OCYIIECTBICHHH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JTIObMU, 3a00TUTHCSA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oGyuenuss B 10 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HA PUMEpPAX POJb U MECTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN ACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUS Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuH (HU3NUECKUX 3aa4;

pacrio3HaBath (u3MyecKue sBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBU)KEHHE, CBOOOJHOE TMaJieHue TeJ, JABUKEHUE II0
OKPYXXKHOCTH, HWHEpIHUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpH
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, HUCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3alUs, KHUIEHHE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMENIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, cuia,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEpPrusi, IMOTCHIMAJbHAs  SHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUEHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBYKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSSI
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENs; TPU ONUCAHWUW TIPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS W €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD TOJIs1, TOTSHITHAIT,
Pa3HOCTh TOTEHIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHUIIbI; YKa3bIBATh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEeITUYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKHME TPOIECChl U SABJICHHS, UCIOJIB3YS
¢u3nuecKrue 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3ak0oHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJIIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW SHEPTHUU
TETJIOBOTO JIBIXKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEpaTypoid, EPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHLMUIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUSI UX 0€30MacHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKcHpoBaTh PE3yJIbTAThl MOJYUYEHHON 3aBUCHUMOCTHU (DU3UYECKUX BEJIMYMH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOr0 TPpy/la P MPOBEJICHUU UCCIIECI0OBAaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHON
NESTEIBHOCTH € WCIOJB30BAHHEM  W3MEPHUTENIbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJIEINbIO,
UCIIOJIb3YsT (PU3MUYECKHE 3aKOHBI M TMPUHIMUIBI, HA OCHOBE aHajiu3a YCJIOBHS
3a/1auyd BBHIOUpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IETIOYKY PACCYXKICHUN C OMOPON HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JJIsi  TIOWCKAa, CTPYKTYPHUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOW ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMAIIUK, TIOJYYCHHOW W3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (U3UKE B MOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBINOJTHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbBI, PAMOHATBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXJIOTO U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIEMBI.

K konmy oOyuenuss B 11 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJb U MECTO (PU3UKU B (HOPMHUPOBAHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHULIBI MPUMEHEHHS W3YUYEHHBIX (U3HUECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sJipa TpH pEIIeHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MarHUTOB, JJEKTPOMArHUTHAs  MHAYKIMS, JEUCTBUE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpaKIus U TOJIIpU3aLIUs
CBeTa, 1ucnepcus cBeta, hortodniekTpudaeckuit 3¢ dext (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, AJIEKTPUUYECKYI0  TMPOBOJAMMOCTH  PAa3IUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKHUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKIMS MarHUTHOro TmojsA, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PAcCCTOSTHUE M ONTUYECKas Cuja JIMH3BI, IPU OMUCAHWUU TPABUIHLHO TPAKTOBAThH
(bu3HUECKUIl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKre BEIMYHUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIMYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJBb3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIYUCIIAThH 3HaUeHUE (DPU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napaJijieIbHOTO COEAMHEHUS TPOBOAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpAHSHHS JHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsijga, 3aKOH COXPaHCHHUS
MacCOBOTO YHCJIA, MOCTYyJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsaTh HampaBlieHWe BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIA
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH H300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUU: MPU STOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y Y4YeOHOTO OSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO 000pYAOBaHUS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHHsI (PU3NICCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO WM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MYECKHUX BEIMYMH B BUIC TAOIHUI[ U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

cOOIOIaTh TIpaBMiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICIOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCATCNIBHOCTH  C  HMCTOJB30BAaHUEM  W3MEPHUTENBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbhIC 3aladdl C SIBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/1auyd BBIOUpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOM BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUpPOBaHWS,
UHTEpNpETallid W  TPEJCTaBlIeHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJy4yaeMyIo HH(pOpMaIIHIO;

OOBSACHATH TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0  HUCIOJIb30BAaHUS B
MIOBCEIHEBHOM KM3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37J0POBBSI U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpEJIe;

paboTaTth B TPYIIE C BBIOJIHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbBI, PAMOHATBHO PaCHpenesiTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHUBATh BKJIQJ KaXJOT0O W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edso0.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaritka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso0o.ru/7f41bf72
IEPEXOJIBI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

HauMeHoBaHUe KoanuyecTBO yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
MarsHuTHOE 10oJIe. Bu6 1IOK
nOIMOTEKA
11 DICKTpOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKITHS
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4eckue u
2.1 3JIEKTPOMArHUTHEIC 9 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
KOJICOaHMS
MexaHn4eckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 bubmorexa [JOK
' P https://m.edso0o.ru/7f41c97¢c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bu6nuoreka [IOK
' ONTUKU https://m.edso0.ru/7f41c97¢
bu6nuoreka [IOK
4.2 Crpoerue atoma 4 https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DJIEMEHTHI aCTPOHOMUU bubnmnoreka [HOK
5.1 7 1
U acTpoU3UKN https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I1O I[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

eKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYPChI

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

®du3nka — HayKa 0 IpUpo/Ie.
HayuHnbie MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

bubmuoteka [{OK https://m.edsoo.ru/ff0c32e2

Ponb u mecTo puzuku B
($hOopMHPOBaHUK COBPEMEHHOMN
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU JI€SITEIIbHOCTH
TroIei

bubmuoteka [{OK https://m.edsoo.ru/ff0c33e6

MexaHn4eCcKoe JBHKCHUE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBUKEHHUS.
[Tepemenienue, CKOpOCTb,
YCKOpEHUe

bubmuoteka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE IIPSMOJIMHENHOE
JBUJKECHHE

bubmuoteka [{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEeHHOE
IIPSMOJIMHEMHOE IBUKECHUE

bubmuoreka I{OK https://m.edsoo.ru/ff0c372e

CBo0OOHOE TTaZICHUE.
YckopeHue cBOOOIHOTO

bubnmuoteka [{OK https://m.edsoo.ru/ffOc39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

HajacHus

KpuBonunelinoe 1BU>XEHUE.
JBr>keHrE MaTepuaibHON
TOYKH O OKPY>KHOCTHU

bubnmoreka [{OK https://m.edsoo.ru/ffOc3ada

[IpuHIIMTT OTHOCUTEIHLHOCTH
lNanunes. MnepuuaibHbie
cucreMsl orcyera. [lepBalii
3aKkoH HproToHa

bubnmoreka [{OK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cui. Bropon
3akoH HproToHa miis
MaTEepUAIbHON TOYKHU

bubnuoteka LIOK https://m.edsoo.ru/ffOc3be8

10

Tpertuit 3akoH HproToHa 115t
MaTEepUAIBbHBIX TOYEK

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3akoH BCEMHUPHOT'O TATOTCHUA.

Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTh

bubmuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bubmuoreka [{OK https://m.edsoo.ru/ffOc3e18

13

Cuna tpenus. Koapdunuent
Tpenust. Cuia COpoTUBIICHUS
IpY ABWKEHUHU Tela B
XKHUJIKOCTH WM Ta3e

bubmuoreka [{OK https://m.edsoo.ru/ffOc3f76

14

[ToctynarensHoe u
BpaIaTeIbHOE JIBIKCHUE
abCoIIIOTHO TBEPOTO TeNa.

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

15

NMirynsc MaTepualbHON TOYKH,
CUCTEMbI MaTEpUAJIbHBIX TOYEK.
WNmnynbsc cuiibl. 3aKOH
COXPaHEHHs UMITYJIbCA.
PeakTruBHOE IBMKEHUE

bubnmoreka [{OK https://m.edsoo.ru/ff0c43d6

16

Pabota u MoLIHOCTD CHITBI.
Kunernueckas sneprus
MaTepuaibHOW TOuku. Teopema
00 U3MEHEHUU KUHETUYECKOIT
SHEPruu

bubmuoreka [IOK https://m.edsoo.ru/ff0c4502

17

[ToreHmanbHas 3HEPrUsl.
[ToTeHumanbHas FHEPrUs
yrpyro aegopMupoBaHHOM
npyxuHsbl. [loTennmanbHas
DHEprus Tena BOIu3u
MOBEPXHOCTU 3eMIIH

bubmuoreka [{OK https://m.edsoo.ru/ffOc461a

18

IloreHuManbHbIE U
HEMOoTeHIMaIbHbIe CUIIbl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKOU
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUsI MEXaHUYECKOM
SHEpPruu

bubnuoteka [{OK https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHnast pabota



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«MccnenoBanue cBsizu pabOTHI
CHUJIbI C U©BMCHCHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
npUMepe PacTsHKEHUS
PE3MHOBOTO KI'yTa)

20

Konrpomnbnas padora o reme
«Kunematuka. JluHamuka.
3aKOHBI COXPAHCHHS B
MEXaHUKE»

bubmuoreka [{OK https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KMHETHYECKOM
Teopun. bpoyHOBCKOE
neuxenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJCHCTBHS YaCTHI]
BelecTBa. Moaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
Tea

23

Macca monekyin. KonudectBo
BelecTBa. IlocToaHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
IIxana remneparyp Llenbcus

25

Uneansuerii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bubnmuoteka L{OK https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

AOcomroTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JABHKEHUS MOJICKYIL.
VYpaBaenue Menpeneena-
Kunaneiipona

bu6mmoreka LIOK https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a3oBbIie
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBannue 3aBUCHMOCTHU
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3a»

29

N3omporeccs! B naeanbHOM rase
U UX rpaduueckoe
Ipe/ICTaBICHNE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI
U cI0cOObI €€ N3MEHEHUSI.
KonuyectBo TemnoTs! 1 padoTa.
BHyTpeHnHsis sHeprus
OJIHOATOMHOTO HJIeaTbHOTO Ta3a

bubnuoteka [{OK https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢c36

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KoamdaecTBo TEIIOTHI
MIpH TeTUIoNepeaaye.
AnrabaTHBIN mporecc

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢c36

33

IlepBblil 3aKOH TEPMOJIMHAMUKH

bubnuoteka [{OK https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

" CTr0o MPUMCHCHUC K
nusomnponeccam

34

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TCPMOANHAMHUKNU

bubnmoreka [{OK https://m.edsoo.ru/ff0c6230

35

[Tpunmun nevicteus u KI1/
TEMIJIOBOM MAIIIMHEI

bubnmoreka [{OK https://m.edsoo.ru/ff0c600a

36

Huxn Kapno u ero KI1J]

37

DKoJ0ru4ecKue npooIeMbl
TETIOPHEPTETUKU

38

O6o06maromuit ypox
«MonexymnsipHas (GU3MKa.
OCHOBBI TEPMOAMHAMUKI

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

39

KonTponbhast pabota no teme
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI

bubnuoteka [{OK https://m.edsoo.ru/ffOc6a50

40

[Tapoo6pazoBanue u
KOoHJIeHcanus. Mcniapenue n
KHUIICHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

41

AOGCooTHas M OTHOCUTENbHAs
BJIQ)KHOCTB BO3/1yXa.
Hacpiuennsii map

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

42

TBépmoe Teno.
Kpucrannmaeckue u amopHbie
Tena. AHU30TPOIUS CBOMCTB
KpucTtauioB. Kuakue

bubmuoreka [{OK https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

43

[laBnenue u KpUCTaIM3ALIMSL.
VYV ienpHas TEIIoTa MJIaBJICHHUS.
Cy6numarnus

bubnmoreka [{OK https://m.edsoo.ru/ff0c6708

44

YPaBHeHI/IC TEIJI0BOro OajgaHca

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6820

45

DneKkTpu3zanus Ted.
OnekTpuueckuil 3apsa. [sa
BU/JIA DJICKTPUUECKUX 3apsiioB

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

46

[TpoBOTHUKY, TUATIEKTPUKH H
MOJIYTIPOBOTHUKU. 3aKOH
COXpaHEHHUS JIEKTPUUIECKOTO
3apsa

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3aumoneiicTBue 3apsioB.
3akoH Kynona. Toueunsrii
DIIEKTPUYECKUH 3apsi]

bubmuoreka [{OK https://m.edsoo.ru/ffOc6ced

48

HanpsxénnocTts
AIEKTPUYECKOTO ITOJIS.
[IpyHIMD Cynepno3uLu
ANEKTPUUECKHUX Toneu. JInnun
HaIpPsHKEHHOCTH

bubmuoreka [{OK https://m.edsoo.ru/ffOc6df2

49

Pab6oTa cun
ANEKTPOCTATUYECKOTO IOJIS.
ITorenmman. Pa3nocTs
MMOTEHINAIOB

bubmuoreka [{OK https://m.edsoo.ru/ffOc6f00

50

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B

bubmuoreka [{OK https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

JJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

o1

OnexrpoéMkocTs. Konnencarop

bubnmoreka [{OK https://m.edsoo.ru/ff0c7126

52

DOnEeKTPOEMKOCTH IJIOCKOTO
KOHJEHCAaTOpa. JHEPrust
3apsKEHHOT0 KOHJEHCAaTopa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHnas pabota
"N3Mepenue J1eKTPOEMKOCTH
KoHieHcaTopa"

54

[TpuHtmn nercTBUs U
MPUMEHEHHE KOHIEHCATOPOB,
KOMUPOBAJILHOTO arapara,
CTPYHHOTIO IIPUHTEDA.
DNIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIIEKTPONpUOOpOB

55

DNEeKTpUYECKUN TOK, YCIOBUS
€ro CyLIECTBOBAHHS.
[ToctrosiHHBIHM TOK. Cuita ToKa.
Hampsokenne. ConpoTuBieHue.
3akon OMa aJ1 yyacTKa Lenu

56

ITocnemoBarenpHOE,
napauIeIbHOE, CMEIIaHHOE
COCTMHEHUE IPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHne cMemaHHoro

0.5

bubnuoteka [{OK https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCAMHCHUA PE3UCTOPOB»

S7

Pabota u mourHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubnmoreka [{OK https://m.edsoo.ru/ff0c7838

58

3axod Oma i1 MOJIHOU
(3aMKHYTO# ) 3JIEKTPUUYECKON
uenu. Koporkoe 3ambIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubnuoteka [{OK https://m.edsoo.ru/ffOc7ae0

59

PezepBHbiil ypok. KonTposibHas
pabora 1o Teme
"DnexTpoaguHamMuka /
Bcepoccuiickas npoBepodHast
pabota

bubnuoteka [{OK https://m.edsoo.ru/ffOc8c56

60

O06o0maromuii ypok
«OIEeKTpOIMHAMUKAY /
Bceepoccuiickas npoBepouHas
pabota

bubmuoreka [{OK https://m.edsoo.ru/ffOc88be

61

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIIJIOB.
3aBUCUMOCTh CONPOTUBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepXIpoBOIMMOCTh

62

DJIEKTPUUECKUI TOK B BaKyyMe.



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

CBolicTBa AJIEKTPOHHBIX ITYYKOB

63

[TonynpoBoIHUKY, UX
coOCTBEHHAas U pUMeECHast
nposoaumocTs. CBoiicTBa p—N-
nepexoza.
[TomynpoBOTHUKOBBIE TPHOOPHI

bubnmoreka [{OK https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUUECKHUI TOK B
pacTBopax M pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS
JTUCCOLIMAIUS. DISKTPOIIN3

bubnuoteka [{OK https://m.edsoo.ru/ffOc82ba

65

DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSTENIbHBIN pa3psil.
Monnus. [Lnazma

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U X PAKTUIECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0e301acHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc86fc

67

KonTponbhas pabota no teme
«9nexkrpocrartuka. [locTosHHBIN
ANEKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX CPEeIaAX»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

68

Pe3epBHBIN ypoOK.
O06o0maromuii ypok 1mo TeMam
10 xmacca

bubnuoteka [{OK https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

68




11 KIIACC

Ne ni/m Tema ypoka

KoaunuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE PeCypChl

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

IlocTostHHEIE MATHUTEI U UX
B3auMoOJelicTBUE. MarHuTHOE
nosie. Bektop MarHUTHOM
UHAYKIUK. JIMHUM MarHUTHOMN
WHIYKIAH

bubnuoreka [{OK https://m.edsoo.ru/ff0c9778

MarauTHO€e 10Ji€ MPOBOIHUKA
¢ TokoM. OnbIT DpcTena.
BzaumopeiicTBrue mpoBOIHUKOB
C TOKOM

bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe

JIaGoparopHas paboTa

«HccnenoBanue nerucTBUS
HOCTOSIHHOI'O MardHuTa Ha
PaMKy C TOKOM»

«M3y4eHrie MarHUTHOTO IO 1 bubnumoteka L{OK https://m.edsoo.ru/ffOc98fe
KATYIIKH C TOKOM»
JleficTBHE MarHUTHOTO ITOJI HA
IIPOBOAHMK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas paboTa
1 bubnuoreka ITOK https://m.edsoo.ru/ff0c9ac0

JleficTBEe MarHUTHOTO MOJIS Ha
JBHKYILYIOCS 3apSKEHHYIO

bubmuoreka [{OK https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

yactuny. Cuina JlopeHua.
Pa6ora cubl Jlopeniia

DneKTpOMarHuTHas MHIYKIHS.
IToTOoK BEKTOpa MarHUTHOM
uHaykuuu. 9/1C nHayKuu.
3aKOH 3J1EKTPOMarHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnegoBanue sIBICHUS
3J'I€KTpOMaFHI/ITHOI71 HHIAYKIOWUN

bu6mmoteka 1HOK https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIHUsl
MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
oJie

bu6mmoteka LIOK https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuTHI,
JJIEKTPOJIBUIaTEND,
YCKOPUTEIIN JIIEMEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS [1€Yb

10

O6o0maromuit ypox
«Mar"guTtHoe 110JI€e.
DneKTpOMarHuTHast UHIYKIIUS»

bubmuoreka [TOK https://m.edsoo.ru/ffOcab82

11

KonrtponbHas pabora no teme

bubmuoreka [IOK https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

«MarguTHoe I10JI€E.
3JICKTpOMaFHI/ITHaSI I/IHI[yKLII/ISI»

12

CBoOo/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBparenue sHEprun

bubnuoreka I{OK https://m.edsoo.ru/ffOcaf06

13

JIaboparopHast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJIbIX KOJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchbl Tpy3a»

14

KonebarenbHblil KOHTYD.
CBo0OoIHbBIE
ANEKTPOMArHUTHBIEC KoJeOaHus
B MJI€AIbHOM KOJIe0aTeIIbHOM
KOHTYype. AHAJIOTUSI MEXTY
MEXaHUYECKHUMH U
BHGKTpOMaFHI/ITHI)IMI/I
KOJICOaHHSIMU

bubmuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B
UJIeaTbHOM KOJIe0aTeThHOM
KOHTYpE

bubnuoreka [IOK https://m.edsoo.ru/ffOcb9ca

16

[IpencraBienue o 3aTyXaroOMINX
KoseOaHusx. BeIHyKIeHHBIS
MEXaHUYECKUE KOJICOaHMS.

bubnuoreka I{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pesonanc. BeinyxneHusie
QJICKTPOMArHMTHBIC KOJIEOAHM

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JIEUCTBYIOIIEE
3HAQUYE€HHE CUJIbI TOKA U
HaIpsKEHUs

bubnuoreka ITOK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBO, IEpeaaya u
noTpeOICHNE ICKTPUICCKOM
SHEPIrun

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOpa
[IEPEMEHHOI0 TOKA, JIMHUM
JJIEKTpoIepesay

bubmuoreka I{OK https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE
anekTpo3neprun. Kynerypa
HUCIOJIb30BaAHUS
BJIEKTPOIHEPTUU B
MOBCEIHEBHOMN KU3HU

21

MexaHuYecKU€e BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuon. CxopocTh

bubmuoreka [TOK https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacIpoCTpaHEHHUs U JUIMHA
BOJHBIL. [lonepeunsie u
IIPOJOJIbHBIEC BOJIHBI

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

bubnuorexa I{OK https://m.edsoo.ru/ffOcccOc

23

3JICKTpOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U cKopocTk. [lkana
OJICKTPOMArdMTHBIX BOJIH

bu6mmoteka 1IOK https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paAKOCBS3U U
TeneBuaenus. Pazsurue
CpPEACTB CBsA3M. Pannonokanus

25

KonTposbHas padota
«Komnebanus 1 BOIHbBI»

bubnuoreka [{OK https://m.edsoo.ru/ffOcc6f8

26

IIpssmMonuneitHoe
pacnpocTpaHEHUE CBETA B
onHOpoaHou cpexe. Toueunbii
HWCTOYHHUK cBeTa. JIyu cBeTa

bubnuoreka [TOK https://m.edsoo.ru/ffOcd350

27

OTtpaxxenue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoenue
M300paKeHU B IIIOCKOM
3epKaie

bubmuoreka [TOK https://m.edsoo.ru/ffOcd4e0

28

IIpenomienue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIi yro MOIHOro
BHYTPEHHETO OTPAKEHUS

bubmuoreka IIOK https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

JIaboparopHast pabota
«M3mepenune nokasareis
MIPEIOMIICHUS CTEKIIa)

bubmuoreka ITOK https://m.edsoo.ru/ffOcd67a

30

JInnzsl. [loctpoenue
M300paKeHUH B JINH3E.
®opmyJia TOHKOH! JTMH3BL.
YBenuueHue JIMH3bI

bubnuorexa ITOK https://m.edsoo.ru/ffOcddle

31

JIaboparopHast pabota
«HccnenoBanne CBOMCTB
M300paXKEHUH B TUH3AX)

32

Hucnepcus ceera. CoxxHbIN
cocraB Oenoro cera. L[Ber.
JIaboparopHast pabota
«Habmronenue qucriepcuu
CBETa»

33

WNnuTtepdepennus cera.
Judpakius certa.
JudpakiuonHas pemeTka

bubnuoreka [{OK https://m.edsoo.ru/ffOced22

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonspusanusa ceera

bubnuoteka [{OK https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckue mpuOOps U
YCTPOMCTBA U YCIIOBUS UX
0€301MacHOr0 MPUMEHEHUS

36

['panu1lbl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnennaibHOM

bubmuoreka ITOK https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

TCOPHUU OTHOCUTCIILHOCTHU

37

OTHOCUTETBHOCTH
OJJTHOBPEMEHHOCTH.
3ameJIeHHE BpEMEHU U
COKpaIlleHHEe JJTNHBI

bubmuoreka IIOK https://m.edsoo.ru/ffOcfad2

38

DHeprus ¥ UMITYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13bp Macchl € 3HEPTUEH U
UMITYJIBCOM. DHEPTHsl TIOKOS

bu6mmoteka 1IOK https://m.edsoo.ru/ffOcfc68

39

KonTponbnas pabota «OnTuka.

OcHOBBI cIELIMATIBHON Teopuun
OTHOCHUTEIIBHOCTI

bu6mmoteka 1IOK https://m.edsoo.ru/ffOcf6f0

40

®otonsl. opmyna [Inanka.
DHeprus U UMIyibc poToHa

bubnuoreka [{OK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U UCCIICOBAaHUE
dotorddexra. OnbiTer A. T
CroneroBa

bubnuoteka ITOK https://m.edsoo.ru/ffOcffc4

42

3akoHsbl hoTorPdexTa.
VYpaBHeHue DitHIITeHA 17151
dotorddekra. «Kpachas
rpanuna» Gotordpdexra

bubmuoreka [{OK https://m.edsoo.ru/ff0d015e

43

JaBnenue cBera. Onbithl [1. H.
JleGeneBa. XuMudeckoe
JIIECTBUE CBETA

bubnuoreka [{OK https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

(doTodrneMeHT, GOTOAATUHK,
CoJIHEUHasi baTapesi, CBETOIUO]]

45

Pemrenue 3agad mo reme
«IIEeMEHTHI KBAHTOBOM
OITHKW)

bubmuoreka ITOK https://m.edsoo.ru/ff0d0302

46

Monens atoma TomcoHa.
OmnbiThl Pesepdopraa mo
PacCestHUIO (-YaCTHII.
[Inanerapnas mozens aroma

bu6mmoteka IIOK https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubnuoreka I{OK https://m.edsoo.ru/ffOd0afa

48

W3nyuenue u norioueHue
(OTOHOB IIpU Mepexo/ie aTomMa
C OJJHOTO YpOBHS HEPIMH Ha
Ipyrou. Buasl criekTpos

bubnuoreka I{OK https://m.edsoo.ru/ffOdOafa

49

BoaHOBBIE CBOMCTBA YaCTHII.
Bomnsl ne bpoitns.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bubnuoreka ITOK https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEIETICHUIO COCTaBa
PaaOaKTUBHOI'O U3ITYYCHUA

bubnuoreka ITOK https://m.edsoo.ru/ffOd0fd2

51

CgoiicTBa anbda-, bera-,
raMma-u3iydeHus. Bausiaue
PaJIMOAaKTUBHOCTH Ha )KHBBIC



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

OTKpBITHE IPOTOHA
HeiTpona. M3otomel. Anbga-
pacnaz. DJIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

bubmuoreka IIOK https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.
SAnepusiii peaxktop. [IpoOnemsl,
MIEPCIIEKTUBBL, IKOJIOTUYECKUE
aCIIEKThI SJICPHOM SHEPreTUKU

bub6mmoteka 1HOK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIEe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO bl
HAOJIOACHUS M PETUCTPAIIH
3JIEMEHTAPHBIX YACTHII.
Kpyrastii cton
«DyHIaMeHTaJIbHbIE
B3auMozecTBuA. EAMHCTBO
(u3nyecKoil KapTUHBI MUpa»

bubmuoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHSI ACTPOHOMHUH.
[IpukiagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. Buj 3B€31HOTO
Heba. Co3Be3us, IpKUe
3BE3/1bI, TNIAHETHI, X BHIUMOE
nexenne. ConHeynas
cucrema



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJ1aBHOM ITOCIIC0BATEIIHLHOCTH.
BryTtpennee ctpoeHue 3BE31.
CoBpeMeHHbIE TIPEICTABIICHUS
0 MPOUCXOXKICHUHU U IBOJIOIIUHI
CouHiia 1 38631

58

Muieunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nekenre CoJiHIa B
TI'anaktuke. I'amakTukm.
UYeEpHble ABIPHI B s11pax
rajlakTUK

59

Bcenennas. Pasoeranue
ranakTuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3nydyeHne. MerarajiakTuka

60

Heperennsie npo0iaembl
aCTPOHOMMHU

61

KonrtponsHas pabora
«ONEeMEHThI aCTPOHOMHH U
acTpo(U3UKI»

62

O6o06maromuit ypok. Pomib




(GU3MKH U aCTPOHOMUU B
3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COITHMAIbHON
1 dTUYECKOH cdhepax
JeITEIbHOCTH YeJIoBEKa

63

O6o06maromuit ypok. Pois u
MecTO (PU3MKHU U aCTPOHOMHU B
COBPEMEHHOW HAay4YHON
KapTHHE MUpa

64

O606maromuii ypok. Poib
¢busnueckoil Teopuu B
hopmMupoBaHUHT
MPEeACTABICHUH 0 (pU3NUIECKOM
KapTUHE MHpa

65

Oo6o06utaromuit ypok. Mecto
(bu3MUECKO KapTHHBI MHpPa B
001IEeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepsHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIWS
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PesepBHbIit ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH
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Pesepnblii ypok. KBanrosas
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IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yjabTrara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa30E
cpeaHero o0mero od0pa3oBanus

10.1

JleMOHCTpHpOBAaTh HAa TpPUMEpPAX pPOJIb U MECTO (GHU3UKU B (HopMupo
KapTHHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B ITPAK

10.2

Y4uuThIBaTh TPaHULIBI MPUMEHEHHS HW3YUYEHHBIX (U3NYECKUX MO/
WHEepLHaIbHas cucTeMa OTCYETa, abCONIIOTHO TBEPJOE TENO, UJICAIbHbIV
KHUAKOCTEH U TBEPIBIX TEJ, TOUCYHBIN AJICKTPUUYECKUI 3apsi/i — IPU pelier

10.3

Pacno3naBate Qusnueckue sBiaeHUs (Mporecchl) U OOBACHATh UX H:
MOJIEKYJIIPHO-KHUHETUYECKOH TEOpUM CTPOEHHUS BEIECTBA M DJIEKT[
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUXKEHHE, CBOOOJHOE MaJCHUE TE.
WHepuus, B3auMoaercTeue tei; nupdysus, OpOyHOBCKOE IBHIKEHUE, CT
TeN, U3MEHeHHe 00bEMa Tel MpH HAarpeBaHUU (OXJIAXKIECHUHU), TEIJIC
KOHJIEHCallus, [JIaBJIeHUe, KpUCTaUIN3alusl, KUIIEHUE, BIaXKHOCTh BO3/1Y
IIPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXK/Y IMapaMeTpaMu CO
9JIEKTpHU3alus TeJl, B3aUMOJIEHCTBUE 3apsiiOB

10.4

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, WUCHOJIb3yd (u3nueckue Be
nepeMelleHne, CKOpOCTh, YCKOpPEHME, Macca Tejia, CHJla, HMILYJbC

MOTEHIMAJIbHAsl PHEPTUsi, MeXaHN4eckass paboTa, MeXaHH4ecKass MOIIHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBbIX BEIMYUH, UX OOO03HA
(hopMyIIbl, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUUUHY C JPYTUMH Bell

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIE SIBJIC
BCIIMYMUHBI: OAaBJICHHUC rasa, TCMIICpaTypa, CPCAHAA KHHCTHYCCKAs SHC]
MOJIEKYJ, CpEIHEKBaapaTUYHas CKOPOCTh MOJIEKYJ, KOJHMYECTBO Tel
pabota raza, K03G(PHUIUEHT MOJIE3HOTO IEHCTBHUS TEIJIOBOTO JIBHUTAaTE]
TPaKkTOBaTh (PU3MYECKUH CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX 00O03HA
(hopMyIIbl, CBS3bIBAOLINE JAHHYIO QU3HUECKYIO BEJIMUHUHY C IPYTHMHU BE

10.6

OnuceiBaTh HU3YUCHHBIC 3JICKTPUYCCKUC CBOMCTBa BEIIECTBA U DJICKTP
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG BCJIIMYHHBI: BHGKTpI/I‘leCKI/Iﬁ 3apsd, SJICKTPUUICCKC
NOTCHIHAJI, PAa3HOCTH IMOTCHLUAJIOB, IIpU OIHNCAHHWU IIPABUIIBHO TP
HCIIOJIb3YCMBIX BCJIHWYHH, UX 0003HAYCHHS U CAUHUIBI; YKAa3bIBATb (bOF
(bHSI/II-ICCKYIO BCJIMYNHY C APYTUMHU BCIMYNHAMU

10.7

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHI U SBICHUSI, UCTIONB3YS (PU3NUYECK
BcemupHoro Tsarotenus, |, 11 u 11l 3akonsr HeroTOHA, 3aK0H cOXpaHeHUs
COXPAaHEHUS MMITYJIbCA, TMPUHIUM CYMEPIO3UIIMA CHUJI, TTPUHIIUAI PABHOI
0TCY€Ta; MOJEKYISIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHHsS BEIECTBA, I'a




KHUHETUYECKOM PHEPIUM TEIJIOBOTO JBMKEHHS MOJEKYJ ¢ abCONIOTHON
TEPMOAMHAMUKH; 3aKOH COXPAHEHHUS DJIEKTPHUUECKOTO 3apsa, 3aKOH
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE ¥
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC NMPHUHIMIIBI JEHCTBUS MAaIlUH, TPUOOPOB M TEXHI
yCJIOBUS MX O€30MaCHOT0 UCNOJIb30BAaHMUS B IOBCETHEBHOM KU3HU

10.9

BbINOMHATE 3KCIEPUMEHTHI MO0 UCCIIEIOBAaHUIO (PU3UYECKUX SBICHUN U
MPSIMBIX U KOCBEHHBIX U3MEPEHUIt; TP 3TOM (POPMYIHPOBATH MpodIeMy
AKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPENJIOKEHHOTO 000pY/IC
(hopMyIIHpOBaTh BHIBOJIBI

10.10

OcymiecTBiATh HpSIMble U KOCBEHHbIE HW3MEPEHUs (U3UYECKHX BE.
ONTUMAJIbHBIA CIIOCOO U3MEPEHUs U MCIOJIb30BaTh H3BECTHHIE M€
N3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MCKOAY Q)HSHHGCKI/IMI/I BCINYHHAMH C HUCIIOJb
Ipu 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTATE
(I)I/I3I/I‘IeCKI/IX BCJINYHMH B BUJIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3’

10.12

CobmroaTte mpaBuia 0€30MacHOrO Tpylda MpU MPOBEACHUHM HCCIIE]
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM M  MPOEKTHOW  JesiTer
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOTO 000PYI0BAHUS

10.13

Pematp pacu€rHble 3a7aun ¢ SBHO 3aJaHHOW (PU3NUECKON MOJEIBIO, UC]
MIPUHLIMIIBI; HA OCHOBE aHaJINM3a YCJIOBHS 3a/ladll BbIOUpATh (PU3HUECKYIO
BEIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEeIIeHUs], IIPOBOAUTH pac
MIOJIYYEHHOT'0 3Ha4eHUs (PU3HMUECKON BEIMUUHBI

10.14

Pemrate kadyeCTBEHHBIE 3aa4M: BBICTPAaNBATh JIOTUYCCKHU HCIIPOTUBOPCUI
Ol'IOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Wcnonb30Bath npu pemieHnn y4eOHBIX 3a/1a4 COBPEMEHHbIE NHPOPMAIUC
CTPYKTYpUPOBAHHUS, WHTEPIIPETAllMM U MPEACTABICHUS y4eOHOW M Hayt
ITOJIYYEHHOM U3 Pa3JIMYHbIX MICTOYHUKOB; KPUTHUYECKH aHAIIM3UPOBATH I10J

10.16

[IpuBoaUTH TpHUMEpPHl BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TE€XH

10.17

Hcnone3oBarh TCOPCTUUCCKHUEC 3HAHUA 110 (1)1/131/11(6 B IIOBCEIHCBHC
0€30MMacCHOCTH MPHU OOPALIEHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOICTB
1 cOOJTIOICHNS] HOPM 3KOJIOTHUECKOT 0 NTOBEICHNUS B OKPY’KaIOIIEeH cpeze

10.18

PabGoTaTe B rpymnme ¢ BBINOJHEHHEM Pa3UYHBIX COIMAIIBHBIX POJIEH,
paIlMoHANBHO paclpeAenaTh 00S3aHHOCTH U IJIAHUPOBATH JESATEIHHOCTE
aJICKBaTHO OIICHMBATh BKJAJ KaXXJOTO M3 YYaCTHUKOB TPYIIHI B
pOOIEMBI

11 KITACC



Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThI OCBOCHHUSI OCHOBHOI1 00pPa30E
cpeaHero o0uero oo0pa3zoBaHus

111

JleMOHCTpUpOBaTh Ha MPUMEpPAX pPOJIb U MecTO (U3UKU B (HOPMHUPOB
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B
JIIOJIEH, IETTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuUTBIBaTh TPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJIENICH: TOv
siIepHas MOZIEJIb aTOMa, HYKJIOHHAsI MOJIEJIb @TOMHOTO s11pa IIPU PEICHUN

11.3

Pacnio3znaBate (usznueckue sBIeHU (MPOLECChl) U OOBSACHATH UX HA OCHO
U KBAaHTOBOM (PU3UKHU: AJIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETO!
JeICTBHS TOKA, B3aUMOJICHCTBUE MarHUTOB, JIEKTPOMAarHUTHAST MHTYKIII
Ha TPOBOAHMK C TOKOM M JIBIXKYLIUICS 3apsij, SJICKTPOMArHuUT
MPSIMOJIMHEHHOE PacTpOCTPaHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHHE, I
MOJIApU3allsl CBETa, JUCIEpCHsS CBeTa, (OTONICKTpUUIecKuil 3 der
JlaBJICHUE, BO3SHUKHOBEHME JIMHEHYATOrO CIIEKTpa aroma BOAOPOJa, €c
PaJIMOAKTUBHOCTH

11.4

OnuceiBaTh U3y4YEHHBIE CBOWCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE,
MIPOBOAMMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMATrHUTHBIC SIBJICHUS (IIPOLIE
BEJIMYMHBI: DJIEKTPUYECKHI 3apsiji, CHJIa TOKa, OJIEKTPUYECKOe F
COMPOTHUBIIEHUE, pa3HOCTh mnoTeHnuanoB, DJ[C, pabora Toka, WHAYKI
Awmrepa, cuna JlopeHla, UHIYKTUBHOCTh KATYIIKU, YHEPTUS AJIEKTPUU
MeproJ] U YacToTa KoyieOaHuil B KojeOaTelnbHOM KOHTYpE, 3apsii
TapMOHHYECKHUX DSJIEKTPOMArHUTHBIX KoJeOaHul, (POKYCHOE pacCTOSHUE
MIPH OMMCAHUM MPABUIBHO TPAKTOBATh (PUIUYECKHUIT CMBICT UCTIOIb3YEMbI
€IMHUIIBI; YKa3blBaTh (DOPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECH
BEJTMYMHAMU

115

OnuchBaTh W3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIIOJIB
CKOPOCTH 3JICKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W YacTOTa CBETA,
MepuoJl Toypachaaa, SHEPrus CBS3UM ATOMHBIX SJEp; TMPU OIHCal
(U3UYECKUN CMBICT MCIOJIb3YeMBIX BEITUYMH, UX O0O3HAYCHUS M €U
CBS3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIMYHMHY C JIPYTHMH BEIUYH
(hbU3MUeCKON BETUIUHBI

11.6

Ananu3upoBaTh (U3MUECKUE IMPOLECCHl U SBICHUSA, HCIONB3YS (UMY
3ak0H OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U NapajuIeIbHOIO COEIUHEHUS IT
Jlenua, 3aK0OH 3J€KTPOMAarHUTHON MHAYKLNH, 3aKOH MIPSIMOJIMHEINHOIO pa
OTpaKEHUs CBETA, 3aKOHBI NPEJIOMJICHUS CBETA, YpaBHEHHE OMHIITEN
COXPAHEHHUsI DHEPTUM, 3aKOH COXPAHEHHUS HMIIYJIbCAa, 3aKOH COXpaHeEr
3aKOH COXPaHEHHs MaccOBOTO uucia, NOCTyinaTel bopa, 3akoH panuoar
pa3iauyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecK
(rpaHu1bl, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpe)IeJISITI) HaIpaBJICHUEC BEKTOPA MHAYKIIMW MArHUTHOT'O ITOJIS ITPOBOJIE




cuibl JlopeHa

11.8

CTpOUTH M OIIMCHIBATH H300paXKEHHE, CO3JaBAeMOE TNIOCKHM 3ePKaJIOM, T

11.9

BbINOMHATE AKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NYECKUX SIBICHUHN U T
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUI; IpU 3TOM (HOpMYyITUPOBATH IPOOIIEMY (
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000py/Io]
(hopMyIIHpOBaTh BHIBOJIBI

11.10

OcymiecTBiATh MpsIMBIE M KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX Be
ONTUMAJIbHBIA CIIOCO0 H3MEpPEHUS U HCIIOJIb30BATh M3BECTHBIE MET
U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKHUX BEJIWYUH C HCIIOJIB30BAHUEM IIj
KOHCTPYHPOBaTh YCTaHOBKY, (UKCUPOBATh pPE3ylbTaThbl IOIYyYEHHOV
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNaTh BBIBOJBI [0 PE3YIbTATaM HCC

11.12

Cob6nrogate mpaBmiia 0€30MacCHOrO0 TpyAa IMPU HPOBEACHHH HCCIIEIC
JKCIIEPUMEHTa, Yy4yeOHO-UCCIIE0BATEIbCKOM U MPOEKTHON JesTen
M3MEPUTENIbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacu€rHble 3a1a4u ¢ SBHO 33JaHHOHN (HU3NYECKON MOJIENBIO, HCIT
NPUHIUIBI; Ha OCHOBE aHalW3a YCJIOBUS 3aJadd  BBIOMpATh U3V
¢usnveckne BeIMUUHBI U (POPMYIIBI, HEOOXOAMMBIE ISl €€ pelIeHus, PO
pearbHOCTh MOYYEHHOTO 3HAYCHUS] (YU3HUUECKON BEITMYMHBI

11.14

Pemarns kayecTBEHHBIE 3a/1a4U: BBICTPAUBATDL JIOTHUYCCKU HCIIPOTHBOPCUYHU
Ol'IOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp30BaTh MpH pemieHUuH y4eOHBIX 3a7ad COBPEMEHHBIE HH(OPN
IIOMCKA, CTPYKTYPUPOBAHHWs, HMHTEPIpPETAUU W TPEACTaBICHUSA Yy4del
nH(pOpMalLIUY, TOJTYYEHHOH W3 pa3iMYHbIX HMCTOYHHUKOB; KPUTHUECKH
nHpOopMaILNIo

11.16

OOBICHATH IIPUHIUIIBI JIENCTBUSA MaIllnuH, HpI/I60pOB U TCXHUYCCKHUX YCTP
0€30ITaCHOT0 UCIIOJIb30BaHUS B MMOBCEIHEBHOM KM3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-(Y
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXH

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS MO (U3MKe B TOBCEIHEBHOI
0€30MacCHOCTH TpH OOpallleHuH ¢ OpubopaMu M TEXHUYECKUMH YCT]
3JI0pOBbsI U COOJIFOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAOIII

11.19

PaGotare B Tpymme ¢ BBIMOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH, T
PaIMOHATILHO PACTIPENEIISATh 00S3aHHOCTH M TIAHUPOBATH JIEATEIBHOCTh
aJICKBATHO OIICHUBATH BKJIA]T KaXIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE P




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pasneia

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJIBI HAYYHOI'O [TO3HAHW

1.1

®usuka — Hayka o npupone. Haydnele MeTonbl It
Ponp 3kcniepuMeHTa M TEOPUM B IIPOLIECCE IMO3HAE
buzuke

1.2

MonenupoBanue (U3NUECKUX SIBICHUH €  TIPO]
duznyeckre 3aKOHBI U TeOpuu. ['paHHIIBI TPUMEH
[Tpunuun coorBercTBUs. Poib u Mecto (u3uKU B
HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JESITeIbH

MEXAHUKA

2.1

#i#HPariKMUHEMATUKA

2.11

Mexanuyeckoe JBHKeHHE. (OTHOCUTENBHOCTD
Cucrema otcuéra. Tpaekropus

2.1.2

[lepemernienue, CKOpOCTh (CpeHSIA CKOPOCTh, MIHOF
MaTepUaIbHOM TOYKH, MX MPOCKIIMU Ha OCHU CHC

MIEPEMENICHUHN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpDHOE M PpPaBHOYCKOPEHHOE MPSIMOJIHMH
3aBUCHUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEH!
MaTepUaIbHONW TOUYKH OT BpEMEHU

2.14

CBoOoaHoe nageHre. Y cCKopeHue CBOOOHOTO Maiet

2.15

KpuBonuneiiHoe nBuxeHue. PaBHOMEpHOE IBHXKE
OKPYXHOCTH. YTJIOBasg CKOPOCTb, JHMHEHHAs CK
I{eHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHu4eckne ycTpoucTBa: CIIMIOMETD, ABUKEHUE C
nepetadn

2.1.7

[TpakTuyeckue paboThl. l3MepeHHEe MIHOBEHHC
COOTHOLIEHUSI MEXIYy IyTSIMHU, IIPOUIECHHBIMU

paBHBIE NPOMEXYTKU BPEMEHU IIPU PABHOYCKOpE!
CKOpOCTBIO, paBHOM Hymt0. M3yyeHue ABUKEHUS
W3yuenue nBMKEHUS Tejaa, OpOLIEHHOTO TOPHU30HTA)




#iHPariH# ITUHAMUKA

[Tpuniun otHocutensHOcTH ['anmunes. IlepBeiil 3al

2.2.1 .
CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIUI CynIEepIO3UITMN CHIT
993 Bropoii 3akon HplooTOHa 171 MarepuasbHOM TOY
o orcuéra (UCO). Tperuii 3axon HproToHa a1 MaTep
224 3akoH BcemupHoro tarorenusa. Cuma tspkectu. I1
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuna TpEeHHUS CKOJIE
2.2 2.2.6 Kosdpdumuent tpenns. Cuna coOnpoTUBIEHUS IPH
WIIN Ta3e
2.2.7 [ToctynarensHoe U BpalareabHOE ABUKEHHE a0CO
228 MoOMEHT chiTbl OTHOCUTEIBHO OcH BpamieHus. [lmer
o TBéporo Tena B UCO
2.2.9 TexHuuyeckue ycTponCTBa: MOIIIHUITHUKY, TBUKEHHC
[Ipaktuyeckue pabotrhel. V3yueHne IBUKEHUS Opy
MoJ JICHCTBHEM HECKONBKUX cwil. MccienoBaHue
2.2.10 BO3HUKAOIIHUX B ACPOPMHUPYEMON TIPYKUHE U PE3Y
ux nepopmanuu. Mcenenoanue ycinoBuil paBHOBE
0CbH BpaIICHHS
###Par#H#3AKOHbBI COXPAHEHU S B MEXAHUKE
931 NMirynbsc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHal
h U3MEHEHUE UMITYIIbCA TeJa
2.3.2 3akoH coxpaHenus umiynbca B MCO. PeaktuBHOE [
2.3.3 PaGora cuibl
2.3.4 MOIIHOCTE CHUIBI
2.3.5 Kunernueckas sHeprusi MareprajibHON TOUKH. Teop
2.3 236 [TorenmmansHas sHeprud. [loTeHIManbHAs SHEPTI
o npyxunbl. [oTeHIManbHas SHEPTHUS TeIa BOIM3H TIC
[ToreHnuanbHble U HENMOTEHIMAJIbHBIE CUIIBL. CBS
2.3.7 CHUJI C M3MEHEHHEM MEXaHWYECKOM SHEpPrHuHu CHUC]
MEXaHUYECKOH SHeprun
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHuueckue YCTpOWCTBA: JBIKEHHE pakeT, B

MNUCTOJICT




[TpakTrueckue paboThl. M3ydeHue CBS3U CKOPOCTS

2310 Hccnenoanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM M
3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNUHAMUK
##Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM "
311 OCHOBHBIE  TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHYE
nekenue. uddysus. Xapaktep IBHKECHHUS U B3au
312 Mopnenu cTpoeHHs] Ta30B, >KUIKOCTEH U TBEPABD
BEIIECTBAa Ha OCHOBE 3TUX MOJIENei
3.1.3 Macca monekyi. KonndectBo BemectBa. [locTosiHH:
314 TemmoBoe paBHOBecue. Temmepatrypa U €€ H3M
Lenbcus
31 315 Monens uaeaspbHoro raza. OCHOBHOE YpaBHEHHC
TEOpUH UACATHLHOTO ra3a
316 AOcomoTHas Temineparypa Kak Mepa cpelHed KHH
JIBWKEHMs dyactul rasa. [llkana remneparyp Kenbsr
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH Jlan
318 I'azoBbIe 3akoHBI. M301ponecCsl B UACAIBHOM Ias
BEIIECTBA: H30TEPMa, H30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp
3.1.10 [IpakTnueckue paboTel. M3mepeHue macchl BO:
HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPaAMU (
OCHOBbI TEPMO/IMHAMUKNA
3901 TepmonnHamuueckass cucreMa. BHyTpeHHAS 3
CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUS
322 KonnuecTBo TernoTsl u paboTta. BHyTpeHHss dHEpI
rasa
Bunet  temmonepenauu: TEIIONPOBOAHOCTH,
3.2.3 TennmoéMkocTh Tema. YaenbHas TEIIOEMKOCTh B
3.2 TETUIOTHI MIPH TETUIONepeaaye
3904 IlepBbIit 3ak0H TepMoauHaMUKH. [I[puMeHeHne nepe
uzonpoueccam. ['paduueckas uaTeprnperanus padbo
TeruoBble MamuHbl. [IpUHIMIIBI IEUCTBUS TEIUIO!
3.25 SHEpPrUu B TeMJIOBbIX MamuHax. KoapdummeHnr 1
KITMI) TernoBoii mamuusl. ukn Kapuo u ero KI1/]
326 Bropoit 3akon TepmoauHamuku. HeoOpaTtumoc

TennoBbie ABUTATENH. DKOJIOTHIECKUAE TPOOTIEMBI T




3.2.7

TexHuueckne yCTpOWCTBA: JBUraTellb  BHYTPE
XOJIOTUIIbHUK, KOHTUIIOHEP

3.2.8

[TpakTuyeckue paboTel. M3mepenue yienbHOM Tern

##Par###AI'PEI’ATHBIE COCTOSHNM S BEHIECBA. ®A30BBIE

[TapoobOpa3oBanue u koHjaeHcauws. Vcnapenue wu

331 11apooOpa3oBaHms. 3aBUCHMOCTh TEMIIEPATYPHI KHIIE
3.3.2 AOconroTHAs 1 OTHOCHUTEIIbHAS BJIIAYKHOCTh BO3IyXa
333 TBépnoe Teno. Kpucramnmueckue u amopgHbIe
KkpucTtayioB. XKuakue kpuctaiuibl. COBpEeMEHHBIE M:
33 3.34 [1naBneHue u KpucramumMzanus. Y AejibHas TEIIOTA I
3.3.5 VYpaBHEHHE TEIIOBOTO OajgaHca
TexHHYeCKHnEe yCTPOMCTBA: THTPOMETP U IMCHUXPOM
3.3.6 MOJyYCHUsI COBPEMEHHBIX MAaTepHajoB, B TOM
HAHOTEXHOJIOTUHU
3.3.7 [TpaxTrueckue paboTsl. Mi3MepeHne BIIaKHOCTH BO3,
4 OJIEKTPOAMMHAMUKA
##HPar### O JIEKTPOCTATUKA
411 DneKTpu3aius Tei1. DIeKTpuiIeckui 3aps. [[Ba ua !
41.2 [TpoBOAHMKY, TUANEKTPUKU U TTOTYIIPOBOJHUKN
4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
4.1.4 Bsaumopernictsue 3apsoB. 3akoH Kynona
415 OnexTpudeckoe mone. Hampsyk€HHOCTH — DIIEKT
cyrnepno3uruy. JIMHIM HanpsHKEHHOCTH YJICKTPHYEC
41 4.1.6 Pabota cui snexktpocraruueckoro mojst. [lorenmumar
417 [IpoBOogHMKKM W  JOUDPIEKTPUKA B  TIOCTOSHE
Jusnexktpudeckasi MpOHUIIAEMOCTh
418 OnektpoéMkocTs. KonaeHcatop. DnekTpoéMKoc
DHeprus 3apsyKEHHOT0 KOHJEHCcaTopa
TexHuueckne yCTPOMCTBA: DIEKTPOCKOI, AJIEKT
419 3aluTa, 3a3eMJICHUE DIICKTPONPUOOPOB, KOHJIE
MIPUHTEP
4.1.10 [IpaxTuueckue paboTsl. I3MepeHne 3IeKTpoEMKOCT
#H#Par##TIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKHU B PA3JII
4.2

421

VcaoBus CYIICCTBOBAHUA ITOCTOSAHHOI'O J3JICKTPHUYC

Cwua Toka. [TocTOSHHBII TOK




4.2.2

Hanpsokenue. 3akon Oma jy1s ydacTka Lenu

4.2.3

DJIeKTPUYECKOE COMPOTUBIICHUE. Y ICTBHOE COMPOTI

4.2.4

HOCJ’ICI[OB&TCJ'II)HOC, napaajiCJIbHOEC, CMCIIAHHOE COC€

4.2.5

Pabora anekrpudeckoro Toka. 3akoH Jxxoyms — JIer

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'O TOKaA

4.2.7

anexTpoaBrkymas cuia (nanee — 3J1C) u BHyTpeHI
Toka. 3akoH OMa I TIOJIHOW (3aMKHYTOM) 3JI¢
3aMbIKaHUE

4.2.8

ONEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAIIOB.
METAJIJIOB OT TemrepaTypbl. CBEpXIPOBOINMOCTb

4.2.9

DJEKTpUUYECKUI TOK B BakyyMe. CBOICTBA JIEKTPOE

4.2.10

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAs! IIPO
CoiicTBa p-n nepexona. IlonynpoBogHUKOBBIE ITpH

4211

DNEeKTpUYECKU TOK B JJIEKTPOJIUTAX. IIEKT
DneKkTposn3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITEIbHBIN I

Paznuunbie TUITBI CaMOCTOSTENBHOTO pa3psiaa. Mo

4.2.13

Texauueckue yCTpOﬁCTBaI aMIICpMCETP, BOJIBTMCT
QJICKTPOHAIrpCBaTCIIbHBIC HpI/I60pr, QJICKTPOOCBCTH
COIIPOTHUBJICHUA, BaKYYMHBIﬁ aAuon, TCPMU(
HOJ'IyrIpOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[TpakTiueckue padboThl. M3ydueHne cmemanHoro coe
N3mepenne DOJIC wHCTOYHMKA TOKa U €ro [
HabGnronenue anexrponuza

11 KJIIACC
Kon
Koanposepsiemoro 3;ieMeHnTa IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
pasaena
4 QJIEKTPOAUHAMUKA

#HH#Par###MAT HUTHOE T1OJIE. DJIEKTPOMAT'HUTHAS VH,
431 IlocTossHHBIE MaruuThl. B3auMoaeiicTBue IOCTOS
4.3 MaruauTtHOE Tosie. BEKTOp MarHMTHON WHIYKIIM
4.3.2 Jluauu MarHuTHOM MHAyKuuu. KapTtuna nunHuit

IIOCTOSIHHBIX MarHuToB




MarauTHOE MOJjie TPOBOJHHMKA C TOKOM. Kapt
4.3.3 OpsIMOTO TPOBOJAHHMKA U 3aMKHYTOTO KOJIBIIEBO
tokoM. OnbIT Dpcrena. B3anmoaeiictere npoBo/
4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
435 Cuna Jlopenua, e€ MmoayJsib U HanpasieHue. JBu
o B OJIHOPOJHOM MarHutHoM mnosie. Pabora cuibl JI
4.3.6 SIBieHME ANEKTPOMarHUTHOM MHIYKIIMH
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIIMH
4.3.8 OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHON UHTY
43.9 Buxpesoe snexrpuueckoe nose. DC uHAyKIIMN
s MOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM I0JI€
4.3.10 [Ipaeuiio Jlenna
4311 NunyktuBHOCTh. SBIeHue camonnaykuuu. IC
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DJIEeKTpOMAarHUTHOE I10J1€
4314 TexHuyeckue  ycTpoiicTBa:  MOCTOSIHHBIE M
o AIIEKTPOJIBUTATENb, YCKOPUTENHN 3JIEMEHTAPHBIX YaX
[Ipaktuyeckne paboTbl. M3ydeHue MarHUTHOTY
4.3.15 UccnenoBanme OeHCTBUA IIOCTOSHHOIO MarH
HccnenoBanue siBIEeHUS 3JEKTPOMArHUTHON MH/T)

5 KOJIEBAHUW A U BOJIHBI

#HHPar#HHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJ
511 Konebarenbnas  cucrema. CBOOOIHBIE — KC
kosiebanus. [lepron, yacrora, aMmiuMtya u asa
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTU4eCKUil MasTHY
513 VYpaBHeHHe rapMOHHYECKUX Kojebanuil. Kunew

OIMCaHKe KOoJeOaTeIbHOTO IBHKEHUS
5.1 [IpeBpatieHre sHEPrUM NpU TAPMOHHUECKUX KOJ
514 KOJIeOAaHUN MCXOJHOW BETMYHMHBI C aMIUTUTYAaM

YCKOpEHUs

Konebatenpabiii kKOHTYp. CBOOOMHBIE DJIIEKT
5.15 UJealbHOM KoJebaTeabHOM KOHTYpe. AHAJIOTH
AJIEKTPOMarHuTHEIMU KoseOanusiMu. Gopmyna T
5.16 3aKOH COXpaHEHUs SDHEPTUH B UJICAIbHOM K0Jieha
5.1.7 Boinyxaennsle MexaHuueckue kosjebaHus. Pesc




BBIH}’)KIIGHHBIC SJICKTPOMArduTHBIC KOJI eOaHus.

5.1.8 Ilepemennsbiit Tok. CUHYCOUJAJIbHBII IEPEMEHHD!
519 MoIHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYIHOE
CHWJIBI TOKA U HaPSHKEHUS

Tpanchopmarop. IlpousBoacTBo, mepenada u I
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKU NPU IIPOU3BOJIC
Kynbrypa ncnonab30BaHus 2JIEKTPOIHEPTUH B TIOE
5111 TexHudeckue ycTpoucTBa: cedicMorpad, diek
aJeKTponepeaayd
[Ipaktuueckue pabothl. lccrnenoBanue 3aBr
5112 KoJie0aHu# Tpy3a Ha HUTH OT JJIMHBI HUTU U 1
MEPEMEHHOT0 TOKa B LIEMU U3 MOCIIEI0BATEIBHO ¢
KaTYILIKH U PE3UCTOpa
###Part#t#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE B
521 MexaHuueckue BOJHBI, YCIOBHUS pacmpocTpa
pacrpocTpaHeHHs U JyIMHA BOJHEL. [lonepeunsie
5.2.2 ##H#Par### Unrepdepenuus u qudpakius MexaH
5.2.3 3Byk. CkopocTb 3ByKa. [ poMKOCTH 3ByKa. BeicoT
DJEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS H3JIyYeHE
524 B3aumuast opuentanusi BekTopoB E, B u v B
BaKyyMme
5.2 CBoiicTBa  DJIEKTPOMArHUTHBIX ~ BOJH: O
525 nonsipu3anus, audpaxius, uatepdepenius. C
BOJIH
526 [lkana 31€KTPOMAarHUTHBIX BOJH. [IprMeHeHue
TEXHUKE U OBITY
527 [IpuHIMIBI paauOCBs3HU U TeneBuaeHus. Pagnos
3arps3HEHUE OKpYKaroeil cpeibl
TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHBIE HHC
5.2.8 JMUAarHOCTUKA B TEXHHUKE M MEIMIIMHE, paaap,
anTeHHa, Tenedgon, CBU-neup
#H#HPart###OIITUKA
531 [IpsiMmonuHeitHOe pacipOCTpaHEHHE CBETA B OJIH(
5.3 532 OtpaxeHne cBeTa. 3aKOHbI OTPaXEHUs CBETA.
TUIOCKOM 3€pKajie
5.3.3 [penommenne cBera. 3aKkOHBI TPETIOMIICHHUS CBET:




IIPCIOMIICHUSA

5.34

[TomHoe BHYTpeHHEe oTpaxkeHue. IIpenenbHbIN
OTpaXKEeHUs

5.3.5

Hucnepcus ceera. CloKHBINA COCTaB OEJIOTO CBET

5.3.6

Cobwuparomue 1 pacCeHBarOIIKNe JTUH3bI. TOHKA J
M OINTUYECKass Ccujla TOHKOM JmMH3BL. IO«
COOMpAOIIMX ¥ PACCEMBAIOIIMX JIMH3AX.
YBennueHue, JaBaeMoe JTUH30M

5.3.7

Hpe,Z[GJ'IBI IIPUMEHUMOCTHU F€OMeTpI/ILIeCKOI71 OIITHI

5.3.8

WNnrtepdepennust cBera. KorepeHTHble HCTOUH
MakCUMyMOB W MHHHUMYMOB B HHTepQEpeHIl
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus cera. JludpakunonHas pemiét
IJIABHBIX MAaKCHMyMOB TIIpH TaJCHUA MOHO

TUGPAKIUOHHYIO PEHIETKY

5.3.10

Honﬂpnsaum{ CBCTa

5.3.11

Texnuueckue ycTpoiicTBa: 04k, Jyma, (o
amnmapar, MHMKPOCKOI, TEJIECKOIl, BOJOKOHHAs
peméTKa, ONAPOULT

5.3.12

[IpakTrueckue paboTel. U3MepeHue mokaszarers I
CBOICTB M300pakeHu# B nH3ax. Habmonenue

BJIEMEHTAI CITELIUAJIBHOM TEOPUH OTHOCUTEJILH

6.1

rpaHPII.ILI IMPUMECHUMOCTU KJIACCHUECKON MeX;
OTHOCHUTCIIbHOCTU: HHBAPHUAHTHOCTH MOIAYJISL C
IMPUHIUIT OTHOCUTCIIBHOCTH OuHIITEHA

6.2

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMel|iet

JJIMHBI

6.3

9Hepr1/1;1 " UMITYJIBC CBO6OZ[H01>1 YaCTHUIIbI

6.4

CBs13b Macchl ¢ SHEPruel U UMITYJIbCOM CBOOOH
CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBA ®U31KA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronsl. ®opmyna Ilnanka cBs3u sHEprun Potc
1 UMITYJIbC POTOHA

7.12

OtkpeiTHe U uccrnenoBanue Gorosppexra. Omnpl
¢dororddexra




VpaBuenne OitHmreiiHa 1 GoTodddex

7.1.3
dhoTodrddekra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenena
7.1.5 XUMHYECKOE IEHUCTBUE CBETA
716 TexHuyeckue ycTpoicTBa: (OTORIEMEHT, (OTO,
B CBETO/IHOJ
CTPOEHUME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopaa 1o
B aroma. [lnanerapHas Mozenb aromMa
[ocrynatsr bopa. M3nydenue u nornouienue o
7.2.2 OJIHOTO YpPOBHSI HSHEpruu Ha Apyroil. Buaer
SHEPruy aToMa BOJI0pO/a
7.2 793 Bonnossie cBolictBa yactull. Bonnsl jie bpoitns
B nyanusM. Jndpakiyst 371eKTpOHOB Ha KpHUcTala:
794 CroHTaHHOE U BBIHYXKICHHOE H3JIyd€HHUe. YCT]
o nazepa
795 TexHuueckue yCTpoWCTBa: CHEKTPAJIbHBIA aH:
B KBaHTOBBII KOMIIBIOTEP
7.2.6 [IpakTuueckue padotsl. Habmonenue nuneituaro
ATOMHOE A/1PO
7.3.1 Mertoabl HaOMIOEHUS U PETUCTPAIIUU DIIEMEHTAp
OTtkpbiTHE paanoakTUBHOCTU. OnbIThl Pesepdop
7.3.2 paauoakTUBHOrO u3MydeHus. CBoiicTBa anbda
BnusiHrMe paguoakTHBHOCTH HA )KUBBIE OPraHU3Mb
733 OtkpeiTHE TpoTOHA U HeWTpoHa. HykioHHas N
s HBaneHko. 3apsiy sapa. MaccoBoe uucio sapa. U
734 Anbda-pacnan. ONEKTPOHHBIM M MO3UTPOHE
7.3 B U3JTy4eHHue. 3aKOH paJMOaKTUBHOIO pacnaaa
7.3.5 DHeprusi CBSA3U HYKJIOHOB B sijipe. SInepHbIe CUIThI
7.3.6 SAnepusie peakiuu. [lenenue u cuHTE3 s11EP
737 Snepusiii peaktop. TepMOsIepHBIM CHUHTE3.
B SIIEPHON DHEPTETUKHU. DKOJIOTUUECKUE ACTIEKTHI 5
738 OnemeHTapHble 4YacTUlbl. OTKpBITHE TO3M
o B3aUMOJICUCTBU
739 TexHudeckue ycTpoucrBa: Ao3uMerp, Kamepa B

aroMHas obomOa




[Ipaktrueckue paboThl. HccnemoBanue Tpek

7.3.10
dhoTtorpadusim)
OJIEMEHTBI ACTPOOU3NKIN
8.1 Bupn 3Bézgnoro HebGa. CosBe3nus, sipkue 3BE3
' JIBUKCHHE
8.2 Conneuynas cucreMa. [lmaHeTsl 3eMHOHM rpynn
' CIyTHUKH, KapJIMKOBbIE Tu1aHeThl. Manble Tena C
8.3 Comnre, potochepa u armocdepa. CostHeuHas ak
8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE31bI, KX OCHOBHBIE XAPAKTEPUCTHKH:  M:
8.5 TEMIlepaTypa, HX B3auMOCBs3b. [luarpamma
' CBETUMOCTb». 3BE3/Ibl IJIABHOM IOCIIEIOBATEIbHC
CBETUMOCTb» JUIsl 3BE3] ITIaBHOM MOCIIE0BATEIbHO
8.6 ###Par###BuyTpennee ctpoeHue 3BE3A. CoBp
' NPOUCXOXKIECHUU 1 3BosronmH CollHIa U 3BE31. OT«
Mneunsiii Ilyte — nama [Manaktuka. Crnmpan
8.7 pacnpenenenue 3BE3, Traza U nblUId. llomoxer
lNanakrtuke. [1nockas u cheprueckas MoACUCTEME
8.8 Tunsl ramaktuk. PaaguoranakTuku W KBas3apb
' TaJIAKTUK
Bcenennas. Pacmupenue Beenennoii. 3akoH Xe
8.9 Bospact u paguyc Beenennoit, Teopust bonbmior
Bcenennoi». PennkroBoe uzinyuenue
8.10 MacmtabHast  cTpyktypa Bceenennoit. Men

HpO6J’IeMLI ACTPOHOMUHU




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
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