MyHuLMnanbHoe 610aKeTHOe 06L,e06pa3oBaTe/IbHOE YUpexjeHue
«CpepfHasa obLeobpaszoBaTenbHan wkona Ne 49 ¢ yrny6neHHbIM
N3y4YeHVeM OTAe/IbHbIX NpeamMeToB» I. benropoga

«PaccmoTpeHo» «CornacosaHo»

«YTBepXxaaro»
Pykosogutens MO

3amectuTtens gvpektopa  Aupektop MBOY COLL
Ne 49 r. benropoga

W.H. lamaHoBa
MMpunka3 Ne 559

oT «31» asrycra 2021 r

T.A.Harux W.B..Kpasuosa
MpoTokon Ne $

oT «y/p» moHA 2021 1. «1(? moHsa 2021 T.

PABOYAA NMPOIMPAMMA y4yebHoro
npeameta «PN3NKA»

cpefHee oblee obpaszoBaHue, 10-11 Knacchl
KonnyecTtso yacos: 138 yacos,
10 knacc - 70 yacos, 11 knacc - 68 4yacos,
YPOBEHb - 6a30BbIiA

CocTaBuTesb:
JakunHesny H.WN.,

yunTenb Xumun
YTBepXjeHa Ha 3acefaHuu Negarornyeckoro coseTa

Mpotokon Ne 1
oT «30» aBrycrta 2021 r.

benropog, 2021



MyHuumnanbHoe 610 4KeTHOe 06LL,e06pasoBaTe/lbHOE yUpeXxaeHune
«CpeaHAna obuieobpasoBartenbHas wkona Ne 49 ¢ yrny6neHHbIM
n3ydeHnem OTAe/IbHbIX NpeameToB» . benropoga

«PaccMOTpeHo» «CornacosaHo»

«YTBEPXKAA0»
Pykosogutens MO

3amecTuTenb gvpektopa  dupektop MBOY COLU
Ne 49 r. Benropoga

W.H. TamaHoBa
MMpuka3s Ne 559

oT «31» aBrycra 2021 r
*4 B

T.A.Harnx W.B..KpasLoBa
MpoTtokon Ne $

OT «1p» MoHA 2021 1. « 1$ wmoHa 2021 T.

PABOYAA NMPOIMPAMMA y4ye6HOro
npeameta «PUSNKA»

cpefHee obulee obpasoBaHue, 10-11 Knacchbl
KonnyectBo 4acoB: 338 4acos,
10 knacc - 170 yacos, 11 knacc - 168 4acos,
YPOBEHb - YINy6NeHHbI

CocTaBuTesb:
JaknHesny H.U.,

yunTenb Xumun
YTBepXJeHa Ha 3acefaHumn Negarornyeckoro coseta

MpoTokon Ne 1
oT «30» aBrycrta 2021 r.

benropopg, 2021



IlosicHuTeIbHASI 3alMCKA

Pabouas mporpamma yuebHoro npeamera « PU3nuKa» COCTABICHA B COOTBETCTBHUU C

1. ®epepanpubrit 3akoH oT 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccutickoii denepamumy;

2. ®enepanpubiii 3akoH oT 31 wmroms 2020 r. N 304-®3 "O BHecenun m3MeHeHuid B DenepalbHBIMA
3akoH "O0 obpazoBanuu B Poccuiickoit Deaepanuu’ mo BompocamMm BOCHUTAHUS 00yJaronuxcs';

3. denepallbHBI TOCYJApPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CpeaHero oOlIiero oOpa3oBaHWS,
YTBEP)KJICHHBIA MpUKa3zoM MuHHUCTEpCTBa 00pa3oBaHusi M Hayku Poccuiickoit deneparun ot 17 Mas
2012r. N 413 c u3MEHEHUSAMH, YTBEPXIECHHBIMH IPHKa30M MMUHHUCTEPCTBA TPOCBEUICHUS OT
11.12.2020r. Ne712;

4. OenepabHBI TEepeueHb YYEOHUKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TPU peaTH3aIiH
MMEIOIUX TOCYJapCTBEHHYIO aKKpeIWTAlUI0 00pa3oBaTENbHBIX IPOrpaMM HadyallbHOTO OOIIEro,
OCHOBHOTO 001Iero, cpegHero oOmiero oOpa3oBaHUs, YTBEP)KICHHOTO INpUKa3oM MuHHCTEpCTBA
npocsemienus: Poccuiickoit @enepanuu ot 20.05.2020r. No254;

5. Ilopsimok  OpraHu3allii W OCYILECTBICHHS 00pa30BaTENbHOW JEATENBHOCTH IO OCHOBHBIM
o0uieoOpa3oBareibHbIM IporpaMmaM - 0Opa3oBaTelbHBIM IPOrpaMMaM HadajJbHOrO OOIIero,
OCHOBHOTO OOILIET0 M CpeAHEro o0mero oOpa3oBaHMs, YTBEPXKACHHBIM NpuKazoM MuUHHCTEpCTBA
npocsemienus: Poccuiickoit denepanuu ot 28.08.2020r.Ne 442;

6. IlocranoBnenue ['maBHOTO rocynapcTBEHHOTO canuTapHoro Bpada P® ot 28.09.2020 r. Ne 28 «O6
yrBepxaenun CanlluH 2.4.2.2821-10 «CanutapHO-3MUAEMHOIOTHYECKHE TPeOOBaHUS K YCIOBUSIM U
opraHu3anyu 00ydeHus B 0011e00pa30BaTeNbHBIX YIPSKICHUAX " (C M3MEHEHUSIMH U JTOTIOJTHEHU SIMH )»,
«O6 yrBepxkaenun CanlluH 2.4.2.3286-15 «CanuTtapHo-3MHIeMUONIOTHYECKHE TpeOOBaHUS K
YCJIOBUSIM W OpraHu3aly OOyYeHHMs] ¥ BOCIHTAaHUS B OpPraHU3aIUsAX, OCYIIECTBIISIONINX
0o0pa3oBaTeNbHyI0  JIEATENbHOCT, MO  AJaNTUPOBAHHBIM  OCHOBHBIM  00IIe00pa30BaTEIbHBIM
rporpaMmmam Jyisi 00 y4aronuxcsi ¢ OrpaHUYE€HHBIMU BO3MOXKHOCTSIMU 3J10POBbBSI»;

7. Pabouas nporpamma Bocriutanusit MbOY COL Ne49 r. benropona ans yposus COO.

8. YHuBepcanpHBI KOMU(PUKATOP pACHpPENeIEHHBIX 10 KJlaccaM MPOBEPSEMBbIX TpeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTelNbHON MpPOTpaMMbl CPEIHEro o0Iero oOpa3oBaHHs U
JJIEMEHTOB COJACPKAHHS I10 JUTEpaType Ul HCIONB30BaHHUS B (eAcpalbHBIX U PETHOHATBHBIX
mpolLeaypax OIEHKHM KauecTBa oOpa3oBaHHs, oO00peH peuieHHeM ¢eaepalbHOro  yueOHo-
METOJAMYECKOT0 O0BEAMHEHUS 110 001IeMy 00pa3oBaHuto (mpotokoi ot 12.04.2021 r. Nel/21)

MecTo y4eOHOro nmpeaMeTa B y4eOHOM IJIaHe :

CornacHo enepanbHoMy 0a3ucHOMY ydyeOHOMY IUIaHY Ha U3y4yeHHe (PU3HMKU Ha MPO(UIBHOM YPOBHE
Il crynenu cpeanero (1moyiHoro) oouiero oOpazoBaHus OTBOAUTCA 335 4acoB , B TOM YHUCIIE B

10 knacce — 170 yacoB

11 xnacce -165 yacos

13 pacuera 5 yueOHBIX YacOB B HEJEITIO.

Y4eOHO-MeTOANYECKHH KOMILIEKC:

OcHOBHas1 M JONOJTHUTEIbHAS JUTEPATYPa AJs y4AIIMXCH:

1.KacpsHoB B.A. ®usuka. 10 k1., 11 ki1 (mpoduibHbIi ypoBeHb)YUeOHUK U1t 00111€00pa30BaTeIbHbIX.
yupexaenuit — M.: JIpoda, 2017

2.KacwsHoB B.A. , Koposun B.A. ®usuka. 10 ki.,11k5. Terpaap 11 naboparophbix pabot— M.: [lpoda,
2017.

3.KacesHoB B.A. ,Momeiiko JL.IL., Parouns E.3. ®usnka. 10-11 k1., Terpanp 1jis KOHTPOIBHBIX paboT.
[Tpodunehelii ypoBeHb.— M.: JIpoda, 2017. CD ¢ nononHuTenbHBIME MaTepraiaMu aBTopa B.A.
KacbsiHOBa

4. JlemxoBuy B.I1. u ap. C6opuuk 3anad no ¢pusuke 10-11 k1. — M.: actpens, ACT, 2010.

5.PemvkeBuu ATl 3agaunuk no ¢usuke st 10-11 xi1. o6meoOpa3oBaTenbHbIX yupesxaenuid. — M.: Jlpoda,
2006.

6.COOpHUK 3a/1aHUI U caMOCTOATENbHBIX padoT « duzuka 10», JI.A. Kupuk, F0.1./{uk- M.:

Hnexca 2014r

7.COOpHHUK 3a/1aHUI U cCaMOCTOATENbHBIX padoT « dusuka 11», JI.A. Kupuk, F0.1./Tuk- M.: Nnekca 2010r

OcCHOBHAs M 1OTOJTHUTEIbHAS JIUTEPATYPa A5 YUYUTEJIA:



1.KacesuoB B.A. ®usnka. 10 ki, 11 ki1 (mpodunbHbIN ypoBeHb) . YueOHuk , M.: Ilpoda, 2017.
2.A.T". ApkanreB «Temarndeckoe u MoypodHoe rianupopanue»— M.: Jlpoda, 2017.
3.COOpHHUK HOpMATUBHBIX JOKyMeHTOB. @u3uka /Cocr. c. 23 D./1. /lnenpos,
4 KacbstHoB B.A. ®uszuka. 10 k1,11 ki1 .: TemaTtudeckoe u moypouHoe rmanupoBanue — M.: Jlpoda, 2011.
5.Atamanckas M.C., boratun A.C. OtBetsl 1 pemienns k yueonukam B.A. KacesnoBa «®@uzuka-10» u
«Dusuka-11». PoctoB u//l: ®enukc, 2006.
6.Kabapaun O.®. u ap. KonTponbHeie 1 npoBepounbie paboTsl o ¢gusuke 7-11 ki.: Meroa.mocobue.— M.:
Hpoda, 2013.
7..COOpHHUK 3aJIlaHHI U CaMOCTOSITEIbHBIX padoT « dusuka 10», JI.A. Kupuk, FO.1./Tuk- M.:
Nnekca 2014r
8. COOpHUK 3a7]aHUil 1 CAaMOCTOATENBHBIX padboT « @usuka 11», JLA. Kupuk, F0.1.[Auk- M.: Unekca
2010r
Hesm u3ydyenus pu3nku
e (dopMHpOBaHHE Y OOYIAFOIITUXCS:
-YMEHHS BUCTh U IOHUMATh IIEHHOCTh 00pa30BaHMs, 3HAYUMOCTh (PU3NUECKOTO 3HAHUS JIJISI KXKIOTr0
YesioBeKa, HE3aBUCUMO OT €ro NMpo(ecCuOHAIbHO 1eATeIbHOCTH;
-YMEHHI pa3nu4aTh (GaKThl U OLICHKH, CPABHUBATh OLICHOYHBIC BBIBOBI, BUJIETh UX CBSA3b C KPUTEPUIMU
OLICHOK, ()OpMYIHUPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIHUIO;
-IIEJIOCTHOTO TIPEJICTABICHUS O MUPE U POJIH (PU3UKH B CO3IAaHUH COBPEMEHHOM €CTEeCTBEHHOHAYYHOI
KapTUHBI MUDA;
-yMeHHS O0BSICHATH IOBEJICHHE OOBEKTOB U MPOIECCHI OKPYKAIOIIEH IEHCTBUTEIBHOCTH — MPUPOIHOM,
COLIMAJILHOU, KYyJIbTYPHOM, TEXHHUECKOH Cpeibl, HCTIONB3YS ISl 3TOT0 PU3NYEeCKUe 3HAHUS;
e MpHOOpETEHHE 00YJAIOIUMHUCS:
-OMbITa PA3HOOOPA3HOM JAEATEIHLHOCTH, OIbITA TO3HAHUS U CAMOTIO3HAHMS,
-KJIFOUYEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEN ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JIS1 PA3IMYHBIX
BUJIOB JICATEIHHOCTH, — HaBBIKOB PELICHUS MpoOIeM, MPUHATHS PEIICHU, TOUCKa, aHaIu3a U 00paboTKH
nHpOpMAaNNY, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB H3MEPEHHI, COTPYIHUIECTBA, YPPEKTUBHOTO U
0€301acHOT0 HCIIOIB30BAHMS PA3TUYHBIX TEXHUUECKUX YCTPOICTB;
e OBJIAJICHUE CUCTEMOMW HAYYHBIX 3HAHUN O (U3MUECKUX CBOMCTBAX OKPYKAIOIIETO MUpPa, 00
OCHOBHBIX (PM3MUYECKUX 3aKOHAX U O CII0CO0aX MX MCIOJIB30BaHUS B IPAKTHUECKOM KU3HU

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JIM4YHOCTHBIMHU pe3ybTaTaMu o0ydeHUs (pU3MKe B CpefHel (TTOJTHOM) IKOJIE SBISIOTCS:

* B IECHHOCTHO-OPUEHTALIMOHHON c(hepe — YYBCTBO TOPIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY,
IrYMaHM3M, OJIOKUTEIBHOE OTHOIICHUE K TPYAY, LeJIeYCTPEMIIEHHOCTb;

* B TPy/I0BOH c(hepe — roTOBHOCTH K OCO3HAHHOMY BHIOOPY JajbHeMIel 00pa3oBaTebHON TPACKTOPUH;
* B [I03HABATENbHOM (KOTHUTUBHOM, HHTEIUIEKTYaJIbHOMN) chepe — yMEeHHe yIpaBiIiTh CBOEH
[I03HABATEJIbHOMN E€ATEIbHOCTBIO.

MeTtanpeaMeTHbIMH pe3yJibTaTaAMH 00ydeHUs pU3UKe B cpeiHeH (IIOTHO) IKOJIe SBISIOTCS:

* MCTIOJIb30BAHNE YMEHHI U HABBIKOB PA3IMYHBIX BUIOB NTO3HABATEILHON JAESITEIHPHOCTH, PUMEHEHNE
OCHOBHBIX METO/IOB MIO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHAIN3, MOJETUPOBaHHE U T. J1.) JUIS
M3YYEHHUS Pa3INYHbIX CTOPOH OKpPY)KaroIlel JeCTBUTENbHOCTH;

* HCIOJIb30BAHNE OCHOBHBIX MHTEJIEKTYaIbHbIX ONepaluii: popMyIHpOBaHUE TUINOTE3, AHAINU3 U CUHTE3,
CpaBHEHHE, CHCTEMATH3aIINs, BBISIBJICHUE TIPUIHHHO-CIICJICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;

* YMEHUE TeHepUpPOBaTh UJEH U ONPEEIATh CPEICTBA, HEOOXOAUMBIE JJIs MX pPealn3alluy;

* YMEHHE ONpPEeNsITh LeIH U 3a/1a4M JIeATEeIbHOCTH, BBIOMPATh CPECTBA pealn3aliy Leeil U IPUMEHSTh
UX Ha MPaKTHKE; UCMIOIb30BAHNE PA3TMUHBIX HCTOYHUKOB IS TIOTY4YEHUS

¢buznueckoil uHGoOpMaIK, MOHUMAaHNUE 3aBUCUMOCTH COZIep KaHUsI U (hOpMBI MpecTaBlIeHus: HHOpMauu
OT 11eJIeil KOMMYHUKAIIUH U aJipecara.

IIpenmeTrHble pe3yabTaThl 00y4eHHs (pU3UKE B CpeHEH (TTOIHOI) IKOJIE Ha YIITyOJI€HHOM YpOBHE

10 xiacc

Paznea «Beeaenuey
[IpeameTHbIe pe3yabTaThl U3YUYE€HUSI TAHHOW TEMBI MO3BOJISIIOT:




—1aBaTh OTpeIeNIeHUs TOHIATUI: 0a30BbIe (PU3MUECKUE BETMUMHBI, (DU3MUECKUN 3aKOH, HAyYHAs TUIIOTE3a,
MoJieb B GU3HUKE U MUKPOMHUpE, dJIEMEHTapHas YacTula, pyHIaMeHTaIbHOE B3aUMOICHCTBUE;
—Ha3bIBaTh 0a30BbIe (DU3MUECKHUE BETMYMHBI H UX YCIIOBHBIE 0003HAYCHU S, KPATHBIC U JOJIbHBIC IMHUIIBI,
OCHOBHBIE BUJIbI (DYHIaMEHTAJIbHBIX B3aUMOJICUCTBUMN, UX XapaKTEPUCTUKH, PAJANYC IEHCTBUS;

—JIe7IaTh BBIBOJBI O TPaHUIIaX MPUMEHUMOCTH (GU3NUYECKUX TEOPUH, X TPEEMCTBEHHOCTH, CYIIECTBOBAHUH
CBSI3€H U 3aBUCUMOCTEH Mex 1y GU3NYECKUMU BEIMUYNHAMU;

—MCIOJIb30BaTh MJICI0 ATOMU3Ma JIJIsl OOBSICHEHHS CTPYKTYPhI BEILIECTBA;

—HHTEPIPETUPOBATH (HPHU3HUECKYI0 HH(POPMALINIO, TTOJIYYEHHYIO U3 APYTUX UCTOUHUKOB.

Pa3nen «MexaHukay

Kunemamuka mamepuanvnoti mouku

[IpeameTHbIC pE3yAbTATHIM3YUYECHUS TAHHON TEMBI TIO3BOJISIOT:

—/1aBaTh OMpeIeNIeHUs MOHATUI: MEXaHUYECKOe IBUYKEHUE, MaTepralibHasl TOUKa, TEJIO OTCYETa, CUCTEMa
OTCYETA, TPAEKTOPHSI, PABHOMEPHOE MPSMOJIMHENHOE JBUKEHHUE, PABHOYCKOPEHHOE U PABHO3AME/JIEHHOE
MPSIMOJIMHEIHOE ABM)KEHHUS, PABHOIIEPEMEHHOE JIBUYKEHUE, IEPUOINYEcKOoe (BpallaTesIbHOE U
KosiebaTenbHOe) ABIKEHHE, TapMOHHYECKUE KOJIeOaH S,

—HCIOJIb30BATh JIJISl ONMCAHUS MEXaHUYECKOTO JBMKCHHSI KHHEMATUUeCKHUE BEJTMUUHBI: PaJyCc-BEKTOD,
nepemMenieHue, myTh, CPeAHsS MyTeBasi CKOPOCTb, MTHOBEHHAsI U OTHOCHUTEJIbHASI CKOPOCTH, MTHOBEHHOE U
LEHTPOCTPEMUTEIBHOE YCKOPEHHUSI, IEPHOJ] U YaCTOTa BPALICHHs, YTII0Basi U TUHEHHAst CKOPOCTH;
—pa3bsACHATh OCHOBHBIE MOJIOKCHUSI KHHEMATHKH;

—OIKCHIBATh IEMOHCTPAIIMOHHBIE ONBITHI boiist u onbiThl ["anumes nms ucciaenoBaHus BICHUS
cBOOO/IHOTO NIa/ICHUS TEJT; OUCHIBATH AKCIIEPUMEHTHI 110 U3MEPEHUIO YCKOPEHHS CBOOOHOIO MaJCHUsS U
W3YYCHUIO JIBIXKEHUS Tela, OpOLICHHOTO TOPU30HTAIIBHO;

—J1eN1aTh BBIBOJIBI 00 0COOEHHOCTSIX CBOOOIHOTO MaICHUS TEJ B BAKYYME U B BO3/[yX€, CPAaBHUBATh UX
TPaeKTOPUH;

—IPUMEHSTH MTOJYYCHHBIC 3HAHUS JUIs PELICHUs TPAKTUUECKHUX 3a/1a4.

Junamuxa mamepuanvHoi mouxu

[IpeameTHbIC pe3yabTaThl U3YUYECHUSI IAHHOW TEMBI MTO3BOJISIFOT:

—1aBaTh ONpeieNieHUs] MOHATUI: HHEPLIMATIbHAs CHCTeMa OTCYEeTa, MHEPTHOCTb, CHJla TSHXKECTH, crjla
YIOPYTOCTH, CHJIa peakLiy OMOpPbl, CUJIAa HATSKEHUS, BEC TeJa, Cujla TPEHUS MOKOs, CUJIa TPEHUS
CKOJIb>KEHUSI, CUJIa TPEHUS KAaUCHHUS,

—GhOopMyTUPOBaTh MPUHIIUI HHEPIIUH, TTPUHITUTT OTHOCUTEILHOCTH [ amuiiest, MpUHIIUAI CYTIEPIIO3UITUU CHUJI,
3aKoHbl HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHHUS], 3aKOH ['yKa;

—Dpa3bACHATH MPEJCKA3ATENBHYIO U O0BSICHUTEIBHYIO () YHKIIMH KIIACCHUYECKOW MEXaHUKH;

—OMNUCKHIBaTh ONbIT KaBeHIuIIa no n3MEepeHnI0 rpaBUTAIMOHHON TOCTOSTHHOM, YKCIIEPUMEHT 110
M3MEPEeHHI0 KOd(PHUITMEHTa TPEHUS CKOJIbKEHHUS;

—Ha0II0aTh U HHTEPIIPETUPOBATH PE3YIbTAThl JEMOHCTPAIIMOHHOTO OMBITA, TTOTBEPKIAIOIIETO 3aKOH
WHEPIINH,

—MUCCIEeI0BATh JIBU’KEHHE TeJa TI0 OKPY>KHOCTHU MOJ IEUCTBUEM CHII TSHKECTHU U YIIPYTOCTH;

—7IeNaTh BHIBOJIBI O MEXaHU3ME BO3HUKHOBEHHS CHJIBI YIIPYTOCTH C TTIOMOIIBIO MEXAaHUUECKON MOJIeTTH
KpHUCTaIa;

—OOBICHITH MPUHITHI JICHCTBUS KPYTHIBHBIX BECOB;

—IPOTHO3UPOBATh BIUSHUE HEBECOMOCTH Ha MOBEJCHNE KOCMOHABTOB MPH JITTUTEIbHBIX KOCMUYECKHUX
oJIeTax;

—TPUMEHSATH NOTyYeHHbIC 3HAHUS I PEIIeHUs IPAKTHUECKUX 3a/1a4.

3axonwsl coxpanenus

[IpeameTHbIe pe3yabTaThl U3YUYE€HHUSI TAaHHOW TEMBI MO3BOJISIIOT:

—IaBaTh OTPE/ICTICHUS TOHATUI: 3aMKHYTasi CUCTEMA, pEaKTUBHOE JIBHKEHHUE; YCTOWYNBOE, HEYCTOHINBOE
1 6e3pa3InyHOe PABHOBECHUS; MOTEHIIMATbHBIC CHIIbI, KOHCEPBATHBHAS CHCTEMA,

a0COIIOTHO yIPYTUil U a0COMIOTHO HEYNPYTHH yAaphl; PU3NUECKUX BEIUUNH: UMIYJIbC CUIIbI, UMITYJIbC
Tena, paboTa CUJIbl, MOTEHIIMANbHAS, KHHETUYECKas U MOJTHASsE MEXaHHUeCKast YHEPTHUsl, MOITHOCTH;
—GhopMyTUPOBaTh 3aKOHBI COXPAaHEHHUS UMITYJIHCA M DHEPTUU C YUYETOM TPaHUIl UX MPUMEHHUMOCTH,
—OOBICHITH MPUHITUI PEAKTUBHOTO JBIKCHUS;

—OMUCHIBATh SKCIIEPUMEHT IO MPOBEPKE 3aKOHA COXPAHEHUS! YHEPTUU MPH IEUCTBUU CUII TSXKECTU U
YOPYTOCTH;

—7IeN1aTh BHIBOJbI U YMO3AKJIIOUEHHS O MPEUMYIIECTBAX MUCIOIb30BaHMs YJHEPreTUYECKOT0 MOAX0Aa MpU
peleHu  psijia 3a1a49 JUHAMHUKH.




Jlunamura nepuoouueckozo 08UICeHUs.

[IpenMeTHBIC Pe3yIbTaTBIM3YyYCHHS TaHHON TEMbI TO3BOJISIOT:

—1aBaTh OMPEICIICHHUs IOHITHIA: - BEIHYKIEHHBIEC, CBOOOHBIE (COOCTBEHHBIE) U 3aTyXaIOIUE KOJIeOaHus,
ariepUOJIMYECKOE JIBIKEHUE, PE30HAHC; (PU3UUECKHUX BEJIMUUH: - TMEepPBas ¥ BTOPasi KOCMUYECKUE CKOPOCTH,
aMIUTATYy1a KoieOaHui, CTaTHYeCKOSCMEIICHIE,

—HCCIIeI0BATh BO3MOXKHBIC TPACKTOPUH TEJIa, JIBHIKYILETOCSB IPABUTALIMOHHOM I10JIC, JIBFIKCHUE
CIyTHUKOB U TUIAHET; 3aBUCUMOCTb MEPUOJIa KOJICOAHHH MPYKUHHOTO MAasTHUKA OT KECTKOCTH MPYKUHBI U
MAaccChl I'py3a, MaTeMaTHYSCKOr0 MassTHUKA — OT JIJTMHBI HUTH M YCKOPEHHUS CBOOOIHOTO MaJICHUS;
—TPUMEHSTH TOTyYEHHBIC 3HAHUS O SIBJICHUW PE30HAHCAIIS PEIICHUS PAKTHUECKUX 3a/1a4,
BCTPEUAIONIUXCS B TOBCSAHEBHON YKH3HHU;

—TPOTHO3UPOBATH BO3MOXKHBIE BAPUAHTHI BEIHYKICHHBIXKOJICOAHUI OHOTO U TOTO XKE MPYKUHHOTO
MasTHUKA B CPEJIaXC Pa3HOM IJIOTHOCTHIO;

—1e7IaTh BHIBOJBI M YMO3AKITIOUCHHS O JACTASX MEXITYHAPOIHBIX KOCMUYECKUX MPOTPAMM, UCTIONB3YS
3HAHHUS O MEPBOMHM BTOPOH KOCMHUYECKHX CKOPOCTSIX.

Mexanuueckue 60/Hbl.

[IpenMeTHBIC Pe3yIbTaThl U3YUCHHS JAHHOM TEMBI ITO3BOJISIFOT:

—1aBaTh OMpeEIeNICHHUs IOHITHIA: BOJTHOBOH MPOIIECC, MEXaHWYECKasi BOJIHA, POJI0JIbHAS BOJTHA,
MoTepevHast BOJIHA, TaApMOHHYECKast BOJIHA, OJIAPU3aIUs, IMHEHHO-TIOISIPU30BaHHAs MEXaHUYCSCKas BOJIHA,
IJIOCKOCTH TIOJISIPU3AIIAH, CTOSTYasl BOJIHA, ITYYHOCTH U Y3JIbI CTOSIYCH BOJIHBI, MOJIBI KOJICOAHU, 3BYKOBAS
BOJIHA, BBICOTA 3BYKa, 3P dekT [loriepa, TeMOp U TPOMKOCTb 3BYKa; (PU3NYCCKUX BEIUYMH: JIJTHHA BOJHBI,
WHTEHCUBHOCTD 3BYKa, YPOBEHb HHTCHCUBHOCTH 3BYKa;

—HCCIIE0BATh PACIIPOCTPAHCHHE CEHCMUYECKUX BOJIH, SIBJICHHUE MOJISIPU3ALINN;

—OIKCHIBATh U BOCIIPOU3BOIHUTH JIEMOHCTPAIIMOHHBIC OMBITHI 110 PACIIPOCTPAHCHUIO MPOJIOJILHBIX BOJIH B
NPY)XUHE U B Ta3€, ONEPEYHBIX BOJIH — B MPY)KUHE U ITHYPE, OMUCHIBATH SKCIIEPUMEHT 10 U3MEPEHUIO C
noMoIieio A dekra Jloruiepa CKOPOCTH ABMKYIINXCS 00BEKTOB: MAIIWH, aCTPOHOMUYECKUX 00BEKTOB;
—OOBSACHATH Pa3INYKe 3BYKOBBIX CUTHAJIOB IO TEMOPY M TPOMKOCTH.

Pensmusucmcexas mexanuxka

[IpenmeTHbIe pe3ynbTaThl U3yUCHHSI JAHHOMN TEMbI TIO3BOJISIFOT:

—1aBaTh OMpeelieHus NoHATHiA: paanyc LIBapuimmibaa, TOPU30HT COOBITHN, COOCTBEHHOE BpPEMsI,
SHEPrus MOKOos Tela; GopMyIUpOBaTh MOCTYJIATHI CIICHUAIBHON TEOPHH OTHOCUTEIIBHOCTH U CIICIICTBHS U3
HUX; YCJIOBUS, TIPA KOTOPBIX TMPOUCXOAUT AHHUTHJISIUS M POXKICHHE ITapPhl YaCTHIL;

—OIKCHIBATh NPUHIMIHAIBHYIO CXeMy OombiTa Maiikenbcona—Mopu;

—J1e71aTh BBIBOJI, YTO CKOPOCTh CBETa — MaKCUMaJIbHO BO3MOXKHASI CKOPOCTh PACIIPOCTPAHCHHUS JTFOOOTO
B3aHMMOJICHCTBUS,

—OIIEHUBATh KPUTHUSCKUN PAINYC YEPHOH JBIPHI, SHEPTHUIO MTOKOS YACTHII,

—OO0BACHATH 9P PEKT 3aMeATIeHUS] BPEMEHHU, ONPEAEISATH COOCTBEHHOE BPEMS, BpeMs B Pa3HBIX
WHEPIHATBHBIX CHCTEMaX OTCYETa, OJJHOBPEMEHHOCTh COOBITHIA,

—TPUMEHSTH PENSATUBUCTCKUIN 3aKOH CIIOKEHUSI CKOPOCTEH /TSl pelIeHHs MPAKTUYECKUX 3a/1a4.

Pasznen «MoJiekyasgpHas Gpusuka»

Monexkynapnas cmpykmypa éewjecmea

IIpeameTHbIe pe3yabTaThl U3YUYEHHs TaHHOU TEMBI II03BOJISIOT:

—/1aBaTh ONpEeNICHUs MOHATUI: - MOJIEKYJa, aTOM, U30TOI, OTHOCUTENIbHAs aTOMHAs Macca, 1e(eKT
Macchl, MOJIb, TIOCTOSTHHAsE ABOTaipo, (a3oBbIil epexo/l, HOHU3alKs, 1J1a3Ma;

—Pa3bACHATHE OCHOBHBIC IMOJIOKCHUA MOJ'IeKy.]'IHpHO-KI/IHeTI/IquKOI\/II TCOPHUU CTPOCHUS BCUICCTBA,
—KJIacCCU(PUIIMPOBATh arperaTHble COCTOSHUS BEIECTBA;

—XapaKTepHU30BaTh U3MEHEHHUS CTPYKTYPbI arperaTHhIX COCTOSIHUI BellecTBa MpU (ha30BbIX MEPEX01ax;
—opmynupoBaTh yCIOBHS WEaTIbHOCTH rasa;

—OIIUChIBATH ABJICHHC MOHHU3AIIUH,

—O0OBSACHATH BIUSHHE COJTHEYHOTO BETpa Ha aTMochepy 3eMIIH.

Monexynapno-xunemuueckas meopus

IIpeameTHbIe pe3yabTaThl U3YUYEHUs] JAHHOU TEMBI II03BOJISIOT:

—71aBaTh ONPEIEICHUS TOHATUI: CTAllHOHAPHOE PABHOBECHOE COCTOSIHUE ra3a, TeMIlepaTypa Telna,
a0CONIOTHBIN HYJIb TEMIIEPATYPBhl, H30MPOIIECC, N30TEPMUUYECKUN, N300apHBIN U M30XOPHBIN MPOLIECCHI;
—MCIOIB30BaTh CTATUCTHYECKUI MOAXO0/] IS ONUCAHUS TTOBEIEHUS COBOKYITHOCTH OOJIBILIOTO YKCIIa
qacCTull, BKJ'IIO‘-IaIOHII/Iﬁ BBCJICHUEC MUKPOCKOIMMYCCKNX U MAKPOCKOIMNYCCKUX IMMapaMETPOB;




—OIINCHIBAaTh IEMOHCTPAIIMOHHBIE SKCIIEPUMEHTBHI, 103BOJISIONINE YCTAHOBUTD AJIs I'a3a B3aUMOCBSI3b
MEX]y €ro JlaBJIeHueM, 00beMOM, MacCoi ¥ TeMIEepaTypoil; SKCIIEPUMEHT 110 U3YYEHUIO U30TEPMHUECKOTO
IpolLecca B rase;

—OOBACHATH ONBIT C PACHPEEICHUEM YaCTHI] UJEaIbHOI0 ra3a Mo ABYM IOJIOBUHAM COCY/1a, Fa30BbIe
3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA;

—TIIPEACTABUTh PACIPEECIICHNE MOJIEKYJI UICAIBHOTO I'a3a 110 CKOPOCTAM;

—IIPUMEHSATH MOJy4YE€HHbIC 3HAaHUS K OOBSICHEHUIO SIBJICHUH, HA0I0JaeMbIX B TIPUPO/IE U OBITY.
Tepmoounamuka

[IpenmMeTHBIE pe3ybTaThl U3YUEHHs JAHHOU TEMBI [TO3BOJISIOT:

—J1aBaTh ONpE/AEICHUs NOHATHI: YMCIIO CTeneHell cBOOO0/Ibl, TEII00OMEH, TEIIION30JIMPOBaHHAs CUCTEMA,
annabaTHBINA TPOIIECC, TEIUIOBBIC ABUTATEIH, 3aMKHYTBIH LIUKJI, HEOOPAaTUMBIH

nporecc; GU3NYECKUX BEJIMUUH: BHYTPEHHsIS SHEprus, kosndecTBo TeruioTsl, KII/] TeruioBoro asurarens;
—O0OBACHATH OCOOCHHOCTh TEMIIEPATYPHI KaK apaMeTpa COCTOSHHSI CUCTEMBI,

—Ha0JI0JaTh U UHTEPIIPETUPOBATH PE3YJIbTAThI OIBITOB, MIIIOCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEH
SHEPIUu Tela MPH COBEPIICHUH paboThl, sBieHue AU Py3uu;

—O0OBACHATH NPUHLUI JICHCTBUS TEIUIOBBIX JBUraTeleH;

—ouennBath KIIJ[ pa3IMuHbIX TEIJIOBBIX IBUTATENEH;

—opmynupoBaTh 3aKOHBI TEPMOIUHAMUKH;

—JIeJIaTh BBIBOJ O TOM, UTO siBJeHHE AU y3un sBIsieTCsI HEOOPATUMBIM TIPOIIECCOM;

—TPUMEHSATH II0JyYEHHBIE 3HaHUS 110 TEOPUHU TEIUIOBBIX ABUTaTENIECH Ul PallMOHAIBHOIO
IIPUPOIONOJIB30BaHUS U OXPaHbl OKPYKAIOLIEH cpeabl.

Kuokocmoe u nap

[IpenmMeTHBIE pe3ybTaThl U3YUEHUS JAHHOU TEMBbI [TO3BOJISIIOT:

—1aBaTh ONPECIICHUS OHATHMN: I1ap, HACBIEHHBIN NIap, UCIIAPEHUE, KUTICHUE, KOHIACHCALINS,
IIOBEPXHOCTHOE HATSKEHHE, CMAauMBaHKUE, MEHUCK, YTOJl CMAaUUBAHUS, KAIWJUIAPHOCTD; (PU3NUECKUX
BEJIMYMH: - KPUTHYECKas TEMIIEpaTypa, yJeJIbHas TerIoTa napooOpa3oBaHus, TeMIepaTypa KUIIeHHUs, TOUKa
POCBI, 1aBJIEHHE HACBILLIEHHOTO 11apa, OTHOCUTENbHAS BIAXKHOCTh BO3AYyXa, CUJIA IOBEPXHOCTHOTO
HaTSHKCHUS,

—ONKCHIBATh IKCIEPUMEHT M0 N3YUSHHIO KAMMJUIIPHBIX SBJICHUMN, 00YCIOBICHHBIX TOBEPXHOCTHBIM
HaTSHKCHUEM KUAKOCTH;

—HaO0Ir01aTh U HHTEPIIPETUPOBATH SIBJIEHUE CMAauUBAHUS U KallWJUIAPHBIE SIBJICHUS, IPOTEKAIOLIHIE B
IPUPOJIE U OBITY;

—CTpPOUTH IpapUKHU 3aBUCUMOCTHU TEMIIEPATyphl T€Ia OT BPEMEHHU IIPU HarpeBaHUU, KUTIEHUH,
KOHJICHCALIUH, OXJIAKICHNY;

HaXOJUTh U3 rpaKOB 3HAUEHUS HEOOXOIUMBIX BEJIUYHH.

Teepooe meno

[IpenmMeTHBIE pe3yabTaThl M3YUEHUS JaHHOW TEMbI TO3BOJISIOT:

—1aBaTh ONPEEIICHUS IOHATHN: TUIABJIEHNE, KPUCTAUIN3ALMs, yIeIbHAasl TEIJI0Ta TUIaBIECHUS,
KpUCTAJIJINYECKasl pelieTKa, JIeMEeHTapHas A4eiika, MOHOKPHUCTAIUI, OJIMKPUCTAILI, aMOp(HbIE Tena,
KOMIIO3UTBI, TOJTUMOP(HU3M, aHU30TPOIHS, U30TPOIUS, fedopmanus (ynpyras, IacTuyeckas); GU3n4ecKux
BEJIMYMH: MEXaHUUYECKOE HAIPSKEHHE, OTHOCUTENILHOE YIJIMHEHHE, ITPeJieN YIPYTOCTH, MPeaes MPOYHOCTH
IIPU PaCTSDKEHUHU U CIKaTUU;

—OOBICHATh OTJINYUE KPUCTAJUIMYECKUX TBEPABIX TE€T U aMOPPHBIX;

—OIINCHIBATh dKCIIEPUMEHT 110 U3MEPEHUIO YAEIBbHON TEIJIOEMKOCTH BEIIECTBA;

—opMmynupoBath 3akoH ['yka;

—TPUMEHSATH NIOJyYEHHBIE 3HaHUS I PEIIEHUS IPAKTUUECKUX 3aa4.

Paszjnen «2J1eKTPOAMHAMHUKA

dnekmpocmamuxa

[IpenMeTHbIE pe3yabTaThl U3YUEHHS JTaHHOU TEMBI ITO3BOJISIIOT:

—/1aBaTh ONPEICIICHUS OHATUN: TOUEUHBIN DJIEKTPUUECKUN 3aps, JIEKTPUUECKOE B3aUMOICHCTBHE,
AIEKTPU3ALUS TN, ITEKTPUUECKU U30JIMPOBAHHAS CUCTEMA TeJl, JIEKTPUUECKOE I0JIe, JIMHUU
HaNPsSHKEHHOCTHU 3JIEKTPOCTATHUECKOTO MOJIst; (PU3NUECKOM BETMUMHBI: HANPSHKEHHOCTh
ANIEKTPOCTATUYECKOTO MOJIS;

—OOBICHATH NPUHIUI JIEHCTBUS KPYTHIBHBIX BECOB, CBETOKONHUPOBATIbHON MAIIMHBI, BO3MOKHOCTb
WCIIOJIb30BaHUs SIBJICHUS 2JEKTPU3ALUH IIPU MOJTYYEHUH JAKTUIOCKOINYECKUX OTIIEYaTKOB;




—QopMyTUpPOBATH 3aKOH COXPAHECHUS AIEKTPUIECKOTO 3aps/a 1 3akoH KyinoHa, TpaHUIIBI UX
MIPUMEHUMOCTH;
—yCTaHaBJ'H/IBaTB AHAJIOTHUIO MG)KIIy 3aKOHOM Ky.HOHa " 3aKOHOM BCQMI/IpHOFO TATOTCHUA,
—OMUCHIBATh JICMOHCTPAIMOHHBIC SKCIICPUMEHTHI IO JISKTPU3AIUHU T U OOBSICHATH UX PE3Y/IbTaThI,
OMUCHIBATH SKCIIEPUMEHT 10 U3MEPEHUIO AIEKTPOEMKOCTH KOHICHCATOPa;
—TIPUMEHSTH MTOJTYYCHHBIC 3HAHUS TSI OOBSICHEHUST HEU3BECTHBIX PaHEE AIEKTPUUCCKUX SIBJICHHI.
DHepeust dINeKMpoOMASHUMHO20 83AUMOOCUCMBUSL HENOOBUICHBIX 3APSIO08
[IpeameTHBIC pe3yaIbTaThl H3YUYCHUSI TAHHOW TEMBI MTO3BOJISIFOT:
—JaBaTb OHpeI[eJICHI/ISI HOH?ITI/II;'IZ SKBUIIOTCHIIMAJIbHAs HOBerHOCTB, KOHHGHC&TOP, CBO6OI[HBIG nu
CBSI3aHHBIC 3apsAbl, TPOBOIHUKH, TUAJIEKTPUKH, TTOTYITPOBOIHHUKY; - (PU3UUECKUX BEJIMUMH: MTOTECHITAAT
AJEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIIUAIOB, OTHOCUTEIbHAS JUAJICKTpUUECKasi IPOHUIIAEMOCTh
Cpelibl, JIEKTPOEMKOCTh YEIMHEHHOTO IIPOBOHUKA, FJICKTPOEMKOCTh KOHACHCATOPA;
—Ha0II01aTh U HHTEPIIPETUPOBATH SIBIICHUE DJICKTPOCTATUICCKON WHIYKIINH;
—O0OBSACHSITH MPUHIIAI OYUCTKU ra3a OT YIOJbHON MBUIHA C TTIOMOIIBIO 3JIEKTPOCTATHIECKOTO (QUIIBTPA;
—OMUCHIBATH SKCIIEPUMEHT MO U3MEPEHUIO AINEKTPOEMKOCTH KOHICHCATOPA;
—O0OBSACHSITH 3aBUCUMOCTb JIEKTPOEMKOCTH TIJIOCKOTO KOHACHCATOPa OT IIOIIAAN IUIACTHH U PACCTOSTHHS
Menc):[y HHUMU,
—TPUMEHSATH NOTy4YEeHHbIC 3HAHUSA U1 00BSICHEHUS HEM3BECTHBIX paHee dNEKTPUUECKUX SBICHHIA.

11 kaacc

Pa3nes «JJIeKTPOANHAMUKAY»

Ilocmosinnbiii a1ekmpuyeckuti moxk

[IpenmMeTHBIE pe3ybTaThl U3YUEHUS JAHHOU TEMBbI [TO3BOJISIIOT:

—/JaBaTh ONPEJIEICHUS TOHATUI: FIEKTPUUECKUIN TOK, IOCTOSHHBIN JIEKTPUUECKHUI TOK, HCTOYHUK TOKA,
CTOPOHHHE CHJIBI, ABIPKA, H30TOMMMYECKHH AP (PEKT, MOCIeT0BATEIHHOE U MAPATUICITBHOE COCTUHEHHUS
MIPOBOJIHUKOB, KYNEPOBCKUE Mapbl AIEKTPOHOB, AIEKTPOIUTHL, FJEKTPOJUTUYECKAS TUCCOLUALIUS, CTEIIEHb
JUCCOLUAIUH, SIEKTPOIN3; GPU3NYECKUX BEITUUMH: cuia Toka, I/C, conpoTUBIEHHE TPOBOAHMKA,
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA;

—O0OBSACHATH YCIOBHS CYIIECTBOBAHHS AIEKTPHUUECKOTO TOKA, MPUHIHUIT JEHCTBUS IIIyHTA U JJOOABOYHOTO
COIPOTHUBIICHUS; OOBSICHATH KAYECTBEHHO SIBJICHHE CBEPXITPOBOAMMOCTH COTJIACOBAHHBIM JBUKEHUEM
KYIEPOBCKHX ap JIEKTPOHOB;

—opmynupoBaTh 3akoHbl OMa 1 0THOPOTHOTO IPOBOIHUKA, /I 3aMKHYTOM LIENH ¢ OJTHUM U
HECKOJIbKUMH UCTOYHHUKAMHU, 3aKoH PDapajes;

—paccuutsiBaTh J/C raapBaHUYECKOrO IEMEHTA;

—HCCIe0BaTh CMEIIAHHOE COTPOTUBIIEHUE TPOBOJHUKOB;

—OIINCHIBATh IEMOHCTPALIMOHHBIN OIBIT Ha MOCIE0BATEIBHOE U TAPAJUIEIBHOE COCINHEHUS
IIPOBOJHHUKOB; CAMOCTOSATEIBHO MTPOBEIEHHBIN IKCIEPUMEHT 110 U3MEPEHUIO CHIIBI TOKA U HAIIPSKEHUS C
IIOMOUIBIO aMIIEPMETPA U BOJIBTMETPA, 10 U3MepeHnto DJ[C U BHYTpPEHHETO CONPOTUBIIEHUS IIPOBOIHUKA;
—HaO0Iro1aTh U HHTEPIIPETUPOBATH TEIJIOBOE IEUCTBUE AJIEKTPUUECKOIO TOKA, IEpeavy MOIIIHOCTH OT
MCTOYHHKA K NOTPEOUTEITIO;

—HCNOIb30BaTh 3aKOHBI OMa /17151 OTHOPOIHOTO MPOBOJIHUKA U 3aMKHYTOM LienH, 3akoH Jxoyns—IJlenna
JUI pacyeTa dJIEKTPUUECKUX LIETIEeH;

—HCCIe10BaTh IEKTPOJIN3 ¢ MOMOMIbIO 3akoHOB Dapanes.

Maenummoe none

[IpenmMeTHbIE pe3yabTaThl U3YUEHHS JTaHHOU TEMBI TO3BOJISIIOT:

—/1aBaTh ONPEEIICHUS NOHATUIA: MarHUTHOE B3aUMOJIEHCTBUE, INHUU MarHUTHOW MHIYKIIMH, OTHOPOJHOE
MarHMTHOE 1oJje, coOCTBeHHAas: MHAYKIINS, JHaMarHeTHUKH, TapaMarHeTUKU, (peppoMarHeTuKy, OCTaToOuHast
HAMarHMYEHHOCTh, KPUBasi HAMarHUYUBAaHUS, PU3NIECKUX BEJIMYMH: BEKTOP MAarHUTHON MHIYKIUH,
MarHMTHBIN MOTOK, cuiia Amrepa, cuia JlopeHua, HHAYKTUBHOCTh KOHTYpa, MarHUTHas! IPOHUIIAEMOCTh
Cpelbl;

—OIKCHIBaTh (PyHAaMEHTaJIbHbIE (PU3UUECKUE OTBITH JpcTenia 1 AMIiepa, OBEJeHHE PaMKU C TOKOM B
OJIHOPOJIHOM MarHUTHOM I10JI€, B3aUMO/IEHCTBHUE TOKOB;

—OIIpENENATh HAPABICHUE BEKTOPAa MATHUTHON MHAYKLIUU U CHJIBI, IENCTBYIOLIEN HA IPOBOJHUK C TOKOM
B MarHMUTHOM TIOJI€;

—opmynupoBaTh npaBuiIo OypaBUMKa M MIPABUIIO JIEBOI PYKH, IPUHIHUIIBI CYTIEPIIO3UIIUN MAarHUTHBIX
MoJIeH, 3aKOH AMIepa;




—OOBSACHATH MPUHLUN JICHCTBUS AJIEKTPOU3MEPUTENILHOTO MPUOOPa MATHUTOIIEKTPHUECKON CUCTEMBI,
AJEKTPOABUraTENSI TOCTOSHHOTO TOKA, Macc-CreKTporpada 1 HUKJIOTPOHA;

—MU3y4yaTh JABMKEHUE 3apsDKEHHBIX YacTULl B MATHUTHOM I10JIE;

—1HCCeI0BaTh MEXaHU3M 00pa30BaHUs U CTPYKTYPY PaJUallMOHHBIX MMOSCOB 3eMIIM, TPOrHO3UPOBATH U
aHAJIM3UPOBATh UX BIMSHHUE HA )KU3HEEATEIbHOCTh B 36MHBIX YCIOBHSIX.

Onexmpomaznemusm

[IpenMeTHbIE pe3ybTaThl U3YUEHHS JAHHOU TEMBI [TO3BOJISIFOT:

—7/1aBaTh ONPEEICHUS OHATUM: ANEKTPOMATHUTHAS UHIYKLNS, UHIYKIUOHHBIN TOK, CAMOUHYKIUS, TOKA
3aMBIKaHUA U pa3MbIKaHUs, TpaHCPOpPMATOpP; PU3NUECKUX BETHUUH: KOI(D(DUIIMEHT TpaHCPOpPMAaLIUY;
—OMMCHIBATh IEMOHCTpPALMOHHBIE ONBITHI Dapases ¢ KaTylKaMu U IOCTOSHHBIM MarHUTOM, ONbITHI [ 'eHpu,
SIBJICHUE 3JIEKTPOMAarHUTHON MHAYKLUU;

—MUCI0JIB30BaTh HA IPAKTUKE TOKHU 3aMbIKaHUS U Pa3MbIKAHUS;

—O0OBACHATH MPUHLUI JICHCTBUSA TpaHCPOpPMATOpa, TeHEpaTopa MEPEMEHHOTO TOKA; MPUBOJUTH IPUMEPHI
WCIIOJIb30BaHUS SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIIMU B COBPEMEHHOM TEXHUKE: IETEKTOPE METaslIa B
a’poTOPTY, B MOE3/Ie Ha MATHUTHOU Toayiike, ObIToBbIX CBU-nieuax, 3amucu U BOCIPOU3BEICHUH
nH(pOpMalIiY, B TeHEPATOPaX NEPEMEHHOT0 TOKA; O0BACHATh IPUHIIUIIBI [epeiadl 3JIEKTPOIHEPTUHU Ha
OO0JIbIIINE PACCTOSTHHUSL.

—/1aBaTh OMpeeNIeHUs MOHITUI: MarHUTOAJIEKTPUUECKasi MHIYKIUS, KOJIeOaTeIbHbIi KOHTYp, PE30HAHC B
K0J1e0aTeIbHOM KOHTYpE, COOCTBEHHAs M PUMECHas IPOBOIUMOCTb, TOHOPHBIE U AKLENTOPHbIE IPUMECH,
p—N-nepexo, 3anuparofii CJI0|, BEIMPSIMIICHHE IEPEMEHHOT0 TOKA, TPAH3UCTOP; PUINIECKUX BETTUUHH:
¢a3za xonebaHuil, AeHcTByIONIEE 3HAYCHUE CHIIBI IEPEMEHHOT0 TOKa, TOK CMEIICHHS, BPEMsI pelaKcalluy,
€MKOCTHOE COIIPOTUBIICHHE, MHIYKTUBHOE CONPOTUBIEHHUE, KO (DULIMEHT YCUICHNUS;

—OIIMCHIBATh SIBJICHUE MAarHUTORJIEKTPUUECKON MHAYKIIMH, JHEPrOOOMEH MEX]y SJIEKTPUUECKUM U
MarHUTHBIM MOJIEM B KoJieOaTeIbHOM KOHTYPE U SBJIEHUE PE30HAHCA, ONUCHIBATH BHITIPSIMIICHUE
MIEPEMEHHOT'0 TOKA C IOMOIIbIO TOJIYITPOBOJHUKOBOTO TM0/1a;

—OODBICHATH NPUHIMI JICHCTBUS TOTYIPOBOIHIUKOBOTO TU0/A, TPAH3UCTOPA.

Pa3nies1 «2/1eKTPOMArHUTHOE M3JIYYEeHHE»

Hsnyyenue u npuem snekmpomacHumusix 60u paouo- u CBY-ouanazona

[IpenmMeTHBIE pe3ybTaThl U3YUEHHS JAHHOU TEMBbI [TO3BOJISIIOT:

—/1aBaTh OMpeeNICHUs TOHATUIA: ANEKTPOMArHuTHas BOJIHA, OeryIias rapMOHUYecKas 3JeKTPOMarHUTHAS
BOJIHA, TUIOCKOMNOJISIPU30BaHHAs (MM JIMHEHHO-TIONISpU30BaHHAs) AJIEKTPOMAarHuTHas BOJIHA, INIOCKOCTh
MOJISIPU3ALIMY JIEKTPOMArHUTHOM BOJIHBI, ()POHT BOJIHBI, JIy4, PalOCBsI3b, MOAYJISALUSA U JEMOAYIIALINS
CUTHaJa, aMIUIMTYAHAs U YacTOTHasi MOIYJISALUS; GU3NUYECKUX BEJIMYMH: JUTMHA BOJIHBI, IOTOK SHEPTUU U
IUIOTHOCTB MTOTOKA SHEPTUH 3JIEKTPOMAarHUTHON BOJIHBI, ”THTEHCUBHOCTD 3JIEKTPOMAarHUTHOMN BOJIHBI,
—OOBIICHATH 3aBUCUMOCTh HUHTEHCUBHOCTH 3JIEKTPOMAarHUTHOM BOJIHBI OT YCKOPEHUS U3Ty4arouiei
3apsHKEHHON YaCTHUILbI, OT PACCTOSHUS 10 UCTOYHHUKA U3TYUEHHSI U €r0 4acTOTHI;

—OIKChIBaTh MEXAHU3M JIABJIEHUS JIEKTPOMAarHUTHOW BOJIHBI;

—KJIacCU(PHULUPOBATh TUAMA30Hbl YACTOT CIIEKTPa 3JIEKTPOMArHUTHBIX BOJIH;

—OIIKCHIBATh ONBIT IO COOpPKE MPOCTEHIIEro pajinonepeaaTinka u paJuonprueMHUKa.

T'eomempuueckas onmuka

[IpenmMeTHBIE pe3yabTaThl U3YUEHHS JaHHOU TEMBI TO3BOJISIIOT:

—J1aBaTh ONpeAeIeHUs MOHATHI: epeTHHI (GPOHT BOIHBI, BTOPUYHbBIE MEXaHUUECKUE BOJIHBI, MHUMOE U
NeHCTBUTENBbHOEU300paKeHUs, IPEIOMIIEHHE, ITOJIHOE BHYTPEHHEE OTpakeHUE, JUCIIEPCUsi CBETa,
TOUYEYHBIM UCTOYHUK CBETA, JIMH34, (OKATIbHAS ITIOCKOCTh, aKKOMOAALUS, JTyNa; PU3NUYECKUX BEIHUYUH: -
YTOJI MAJIeHUs], YTOJI OTPAXKEHUS, YTOJI MPEIOMIICHHUS, aOCOMIOTHBINA MTOKAa3aTeNb MIPEIOMIIEHHUS CPEJIbl, YToJl
IIOJIHOTO BHYTPEHHETO OTPAXEHU S, IPEIIOMIISIFOIIAN YToJl IPU3MBL, TMHEHHOEYBEINUYEHNE ONITHYECKOU
CHCTEMBI, ONTHYECKAasl CUJIa JINH3HI,

MONEPEYHOE YBEINYECHNE JIMH3BI, PACCTOSIHUE HAWITYUIIETO 3pEHUs, YIJIOBOE YBEIHUEHUE;

—HaO0II01aTh U HHTEPIIPETUPOBATD SIBICHUS OTPAKEHUSI UTIPEIIOMIICHUS CBETOBBIX BOJIH, SIBJIEHHUE MOJIHOTO
BHYTPEHHETOOTPAXKECHMUSI, SIBJIEHUS TUCIIEPCHH;

—opMmynupoBath TpuHLIHUI [ TolireHca, 3aK0H OTPa)KEHUSBOJIH, 3aKOH IIPEJIOMIICHUS;

—OIINCHIBATh ONBIT IO U3MEPEHUIO NTOKA3aTENs IPEIOMIIEHUS CTEKIIA,

—CTPOUTH NU300paXKEHUS U X0 Jy4del Ipu NpeToMIEHUICBETa, H300pakeHUe MpeIMeTa B COOMparoiel u
paccenBarONIEHINH3aX;

—ONpEeACTATH MMOJIOKEHHS N300pakKeHUs MPeIMeTa B JIMH3EC MOMOILBIO ()OPMYIIbI TOHKOW JIMH3HI;
—aHaJM3UPOBATh YEJIOBEUECKHI IJ1a3 KaKk ONTHUYECKYIO CUCTEMY;




—KOPPEKTUPOBATH C TIOMOIIbIO OYKOB JI€(PEKTHI 3pEHUS;

—OODBICHATH NPUHIMI IEHCTBUS ONTUYECKUX MTPHUOOPOB, YBETUYUBAIOIINX YTOJl 3pEHUS: JIYITy, MUKPOCKOIL,
TEJIECKOTT,

—TpPUMEHSATH OTyYEHHbIC 3HAHUS I PEIIeHUs IPAKTUUECKUX 3a/1a4.

Bonnosas onmuka

[IpenMeTHbIe pe3ybTaThl U3YYEHHS JTAHHOM TEMBI ITO3BOJISIIOT:

—/1aBaTh ONPEEIICHUS OHATUNA: MOHOXPOMATHYECKasl BOJIHA, KOT€PEHTHBIE BOJIHBI U HCTOYHUKH,
uHTepdepeHIus, MPOCBETICHUE ONTUKH, Audpakuus, 30Ha Dpenens; Gu3nuecKux

BEJIMYMH: BPEMsI U JJTUHA KOT€PEHTHOCTH, T€OMETPUYECKas pa3HOCTh X0/1a UHTEP(HEepUPYIOLTIX BOJIH,
MePUOJ] U pa3pelaroiias criocoOHOCTh TU(PAKIIMOHHON PELIeTKY;

—Ha0I0JaTh U HHTEPIIPETUPOBATH PE3YIbTATHI (OMUCHIBATH ) IEMOHCTPAIIHOHHBIX SKCIIEPUMEHTOB 110
HaOII0JICHUIO SIBICHUH HHTep(epeHIK 1 TU(PaKIIIU CBETA;

—opmynupoBats npuHLuUI [ Tolirenca—®peHens, ycaoBUsi MUHUIMYMOB U MAaKCUMYMOB TIpU
uHTep(EepEeHIINN BOJH, YCIOBUS AUPPAKIIMOHHOTO MUHUMYMa Ha IIeJIU U TJIaBHBIX MAaKCUMYMOB IIPH
I(pakLUy CBETa HA PEUIETKE;

—OIIKCHIBATh SKCIIEPUMEHT 110 U3MEPEHUIO JITTHHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHOM
peLIeTKY;

—OODBICHITH B3aUMHOE YCUIICHUE U OCJIa0JIeHrEe BOJIH B IPOCTPAHCTBE;

—/1e7aTh BBIBOJBI O PACIOIOKEHUH TU(PAKINOHHBIX MUHUMYMOB Ha 3KPAaHE 3a OCBEIIEHHON 1EbIO;
—BBIOUPATH CIIOCOO MOTYYECHUS KOTEPEHTHBIX HICTOYHHUKOB;

—pa3nuyarh JUPPaKIUOHHYIO0 KAPTHHY NPH TU(PPAKIUK CBETA Ha IENTU U Ha TU(PPAKIMOHHOMN peIeTKe.
Pa3nen «KBaHTOBasl TeopHs 3JIeKTPOMATHUTHOIO U3J1VYEHUSI M BelIeCTBA)

[IpenmMeTHBIE pe3ybTaThl U3YUEHUS JAHHOU TEMBbI [TO3BOJISIIOT:

—J1aBaTh OMpeeNIeHUs OHATUI: TEIUIOBOE U3JIyuyeHHe, abCOI0THO YepHOe Teno, GoTodpdeKT,

(b 0oT03eKTPOHBI, (POTOTOK, KOPITYCKYISPHO-BOTHOBOM Tyann3M, SHEPTeTUIECKUN YPOBEHD,
JUHENYaThI CIIEKTP, CIIOHTAHHOE M UHIYIUPOBAHHOE U3TYUCHHE, JIa3ep, CAMOCTOSITENbHBIN U
HECAMOCTOSITETIbHBIN pa3psiibl; PU3MUECKUX BEIUYHH: - paboTa BBIX0/1a, KpacHas rpanuia GpoTo-
a¢ddexra, SHEPrUs HOHU3AIHH;

—Ppa3bACHATH OCHOBHBIE I10JIOKEHHSI BOJTHOBOM TEOPUM CBETA, KBAHTOBOMW runoressl [lnanka, Teopuu aroma
BOJOPO/IA;

—hopMyIupoBaTh 3aKOHBI TeTUIoBOr0 M3nydeHus: Buna u Crepana—bonbiimana, 3akonsl Gporoaddekra,
COOTHOILIEHUs HeompeeneHHocteil ['eizenOepra, noctynarel bopa;

—OLIEHUBATh JJIMHY BOJIHBI J1€ Bpoiliis, COOTBETCTBYIOLIYIO IBUKEHUIO AIEKTPOHA, KHHETUYECKYIO
SHEPIHUIO AEKTPOHA NMpH HoTorPdeKTe, JTUHY BOIHBI CBETA, HCITYCKAEMOT0 aTOMOM BOIOPO/IA;
—OIKCHIBaTh NPUHIUIHAIBHYIO cXeMy onbiTa Pezepdopia, npeasioKuBIIEro IIaHeTapHyo MOJIENb aTOMa;
—OODBICHITH PUHITHI JICHCTBUS J1a3epa;

—CpaBHUBATh U3JTyYEHUE Jla3epa C U3JIyYeHHUEM APYTUX UCTOYHHUKOB CBETA.

Pasznen «Pu3nKa BbICOKHX JHEPIHiD)

Duzuxa amomnozo sa0pa

ITpenmeTHble pe3ynbTaThl U3yUYEHHsI JAaHHOM T€Mbl TIO3BOJISIIOT:

—/1aBaTh ONPEJENICHUS TOHIATUN: TPOTOHHO-HEUTPOHHASI MOJIEIb SAPA, U30TOIBL, PAIUOAKTUBHOCTb,
anbda- u 6era-pacmnaj, raMmMa-u3IydeHne, ICKYCCTBEHHAs PaJIMOAKTUBHOCTD, LIETTHAS PEAKIIHsl IeTICHHUS,
SJIEPHBIN PEAKTOP, TEPMOSIACPHBIN CHHTE3; (PU3NUECKUX BEIUYUH: y/elIbHAas SHEPTUs CBS3U, IEPHO]
MoJTypaciajia, akTHBHOCTh PaInOAKTUBHOTO BELIECTBA, SHEPIeTUYECKUN BBIXOI SIIEPHOI peakiuu,

K03 (HULIMEHT pa3MHOKEHUsI HEUTPOHOB, KpUTHYECKasi Macca, /1032 MOTJIOUIEHHOTO N3Ty4eHus,

KO3 PHUIMEHT KauecTBa;

—O0OBSACHATH MPUHIUT ICHCTBUS SACPHOTO PEAKTOPA,

—O0O0OBACHATH CIIOCOOBI 0OecneueHus 0€30MaCHOCTH sIEPHBIX peakTopoB U ADC;

—TPOTHO3UPOBATH KOHTPOJIMPYEMBII €CTECTBEHHBIN panalliOHHBIN (OH, a TAKKE PAallMOHATIEHOE
MIPUPOJIOTIONB30BaHKE TIPU BHEJIPEHUH YyIpaBisieMoro tepmosiiepHoro cunresa (YTC).

Onemenmaphvle yacmuybul

[IpenmeTHbIe pe3ynbTaThl U3yUYEHHsI JAHHOM T€Mbl TIO3BOJISIIOT:

—1aBaTh OTpeIeNIeHUs] TOHATUIN: AIIEMEHTAPHbBIE YaCTHUIIBI, (DYHIaMEHTAIbHbBIE YACTHUIIbI, AaHTHYACTHIIA,
AQHHWUTHJISIINS, JICTITOHHBINA 3apsil, IEPEHOCUYNK B3aUMOICHCTBHS, OAPHOHHBIHN 3apsi, aAPOHBI, JETITOHBI,
ME30HBI, OApUOHBI, TUTIEPOHBI, KBAPKH, TTIFOOHBI,

—KJ1accu(pUIMPOBATh dJEMEHTAapHbIE YaCTULIbI, [TOIPA3/eIissl UX Ha JENTOHBI U aAPOHbL;




—opmynupoBats npuHLUn laynu, 3aKOHBI COXpaHEHHs JIENITOHHOTO U OGAPHOHHOTO 3apsJIOB;
—OMHCHIBATh CTPYKTYPY aIPOHOB, IIBET U apOMaT KBapKOB;

—HpI/IBOI[I/ITI: HpI/IMCpBI MC30HOB, FI/IHepOHOB, TJIFOOHOB.

Pa3nen «Ctpoenue BeereHHOM»

IIpeameTHble pe3yabTaThl U3YYEHHUsI JTaHHON TEMBI I03BOJISIOT:

—aBaTh OMPE/ICICHUS TTOHATUI: - aCTPOHOMHYECKHE CTPYKTYPBI, TJIaHETHAsI CUCTEMA, 3BE3/1a, 3BE3HOC
CKOTUICHUE, TaTaKTUKHU, CKOTICHUE W CBEPXCKOIUICHUE TATaKTHK, BeeeHHast, 0erblii KapiuK, HeUTpOHHAs
3Be3/1a, YepHas JIbIpa, KpUTUUYECKAs TUIOTHOCTh BCeeHHOM, peMKTOBOE U3TydeHre, TPOTOH-ITPOTOHHBIN
LUK, KOMETa, aCTEPOU/I, MyIbCcap;

—UWHTEPIPETUPOBATH PE3YJIbTATHI HAOMOAeHNI Xa00sa o pa30eraHuy rajlakTHK;

—dopmynupoBaTh 3aKkoH Xab0:71a;

—KJ1accu(pUIIMPOBAaTh OCHOBHBIE TIEPUOIBI ABOIIONINK Beenennol mocie bosboro B3priBa;
—IPEICTABIIATH MOCIEA0BATEIbBHOCTh 00pa30BaHus IEPBUYHOTO BellecTBa BO BeeneHHoil;

—O0OBSACHSTH MPOIECC IBOJIIOIUH 3BE3/1, 00pa3oBaHus U FBOMIONNUNA COTHEYHOW CUCTEMBI;

—c nomolko Mojenu OpuamMana npeacTaBiasTh BOZMOXKHBIE ClICHApUU 3BOIOLUN Beenennou B Oynyriem.

OO0uue nmpeaMeTHBIE Pe3yJIbTATHI U3YUCHHS JAHHOTO Kypca MO3BOJISIOT!

* CTPYKTYpHUPOBaTh Y4eOHYIO HH(POPMAIIHIO;

* HHTEPIPETUPOBATH UHPOPMAITUIO, TIOTYICHHYIO U3 IPYTHX UCTOYHUKOB, OIICHUBAThH €€ HAYYHYIO
JIOCTOBEPHOCTb;

* CAaMOCTOSITENIEHO TOOBIBATh HOBOE IS ce0s1 (PU3MIECKOe 3HAHUE, UCIIOIB3YS JJIsl 3TOTO JOCTYITHBIC
UCTOYHUKU WH(POpMALINY;

* POTHO3UPOBATH, AHATU3UPOBATH U OIIECHUBATH MOCJIEICTBUS JJI OKPYKAIOIICH cpeibl OBITOBOM U
MIPOM3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C HCIIOIb30BAHUEM TEXHUKHU;

* CaMOCTOSITEIHHO IUIAHUPOBATH U IPOBOJIUTH (PU3MUECKUNIKCIICPUMEHT, COOJII0/1ast MpaBuiia 0€30MacHON
paboThI ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

* OKa3bIBaTh MIEPBYIO MTOMOIIL TIPH TPABMAaX, CBSA3aHHBIX C JIAOOPATOPHBIM 000PYIOBaHUEM U OBITOBBIMU
TEXHUYECKUMH YCTPONCTBAMH.

Coaep:xanue yueOHoro npeamera 10 kiaace

1.BBenenue «®@u3nKa 4 MeTObI HAYYHOT 0 O3HAHUS» ( 34aca)

®duszuka — pyHaaMeHTaabHas Hayka o npupoje. HayuHble MeTo/1bl MO3HAHUS OKPYXKAIOIIET0 MUPA.
PuU3NUECKUI SKCIIEPUMEHT, 3aKOHBI M TEOPUU, TPAHULIBI UX TPUMEHUMOCTU. MoenupoBaHue IBIEHUN U
00BEKTOB NpupoAbl.Pu3ndeckas KapTUHA MUDPA.

2.Paznea «Mexanukay (75 yacoB)

Tema «KnunemaTnka MatepuajabHOi TOUKN» (25 1)

MexaHnyeckoe ABUKEHUE U €r0 OTHOCUTEIBHOCTD . Y pABHEHUE NPSIMOJIMHENHOIO PaBHOMEPHOIO
JBIKEHUS. Y CKOPEHHE . Y paBHEHUE IPSIMOJIMHEMHOIO paBHOYCKOPEHHOTO JIBKEHHE. bamncrnueckoe
JBI>KEHUE. [[BI)KEHUE 110 OKPYKHOCTHU C IIOCTOSTHHOM 110 MOAYIII0 cKOpocThio. KonebarenbHoe ABMKEHHE
MaTepHaIbHON TOYKH.

Tema «/[uHaMuKa MaTepuaabHOi TOUKN» (13 1)

[Mpunuun otHocuTenbHocTH [Manunes. 3akonsl quHamMuku. Cuibl B Mexanuke. Cuna tsxect.Cuiia
ynpyroctu. Bec Tena u HeBecoMOCTh 3aKOH BCEMUPHOTO TsaroteHus. Cuna tpenus Mcnonab3oBaHne 3aKOHOB
MEXaHHUKH N1l OOBSICHEHUSI IBUKEHHSI HEOECHBIX TeJl. Y CJIOBHE PaBHOBECHS Tella JIJIsl IOCTYNaTeIbHOTO
JBUKEHUS Y CTOWYMBOCTH TBEP/BIX TEll.

Tema «3akonbl coxpaneHus» (15 u)

Nmnynsc MaTepuanbHON TOUKH. 3aKOH COXpaHEeHUs UMITynbca. PaboTa cunmbl. Mexanndeckasi JHEpPIHsl.
VYcnoBue paBHOBECHS Tea [ BPAIIATEIbHOIO IBUKEHHUS. Y CTONYMBOCTD TBEPBIX TE€J U KOHCTPYKIIUH.
MomHoCTh. 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUH.

AOCOIIOTHO yIpyroe U HEYNPYyroe CTOJIKHOBEHHUE Tell.

Tema «/luHaMuKa nepuogn4ecKoro apuxenus» (10 1)

JIBM>KeHME TeN B TPaBUTALIMOHHOM TioJie. JluHamuka cBOOOAHBIX KonebaHuil. JlnHaMuKa BEIHYXKICHHbBIE
koseOanuil. Pezonanc. ABrokonebanus.

Tema «Mexanudyeckue BOJHbI» (6 4)



Pacnipoctpanenue BosiH B ynpyroii cpene. JlJinHa BOJIHBL. Y paBHEHHE rapMOHUYECKON BOJIHBI. 3BYKOBBIE
BOJIHBI.
Tema «PeJssiTUBHCTCKAsE MEXaHUKA» (6 1)
ITocTynarsl criennaabHONW TEOPUU OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTh BpEMEHH. PeITHBUCTCKUIN 3aKOH
CJIOKEHUS CKOPOCTEN. B3aMMOCBs3b MacChl U YHEPTUH.
3.Pazgen «MOJIEKYJISIPHAS ®U3UKA» (474)
Tema «MouiekyasipHasi CTPYKTypa BemiecTBa» (4 1)
AToMuCcTHYECKAs THIIOTE3a CTPOCHMS BelecTBa. Macca atomoB. MonsipHas Macca. KonmdecTso BenecTsa.
ArperaTHble COCTOSIHUSI BELLIECTBA
Tema «MoJieKyJIsIpHO-KHHETHYECKAS TEOPUS HAeaJIbHOro razay» (154)
Monens uneanbHOro ra3a. AOcomoTHas Temieparypa. .Pacipenenenue MoaeKy HaeaaTbHOTO raza B
npocrpancTse. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO- KUHETUYECKOW TEOPUH. Y PaBHEHUE COCTOSHHUS
nJeanbHOro rasa. Mzonpouecs!.
Tema «Tepmoagunamuka» (13 4)
IlepBblii 3aKOH TEPMOAMHAMUKH . AtabaTHBIN rpouecc. [I[puMenenne nepBoro 3ak0H TEPMOJAUHAMUKHU IS
u3onpoueccoB. Bropoii 3akoH tepmoanHamuky. [Ipunnun neiictBus TemaoBelx MamuH. [Tpodaembl
SHEPreTUKU U OXpaHa OKPYIKaIOLIEH CPebl.
Tema «’Kuakoctsb u map» (9 4)
Mopeins ctpoenus xuakocrei. @a3oBsiii epexo] nap— KuakocTs. Mcnapenne. Konnencanus.
HacpleHHslli 1 HEHACHIILEHHbBIE Napbl. BnaxkHocTs Bo3nyxa. Kunenue xxunkoctu. [loBepxHocTHOE
HaTspkeHue. CmaunBanue. Kanwsipaocts. ['uapocratuka. 3akon Apxumena. ['uapoaunamuka.
AspoauHaMuKa.

Tema «TBepaoe Tesio» (64)

Kpucrannuzanus u nmiuasieHue TBepabix Ten. CTpykTypa TBepAbIx Tel. Kpucrammueckas peneTka.

MexaHn4eckre CBOMCTBA TBEPABIX TEIL.
4. Paznea «JIEKTPOAUHAMMUKA» (23 u)
Tema «daexkTpocraTuka» (10 4)
OneMeHTapHbIA MEKTPUYECKUH 3apsil. 3aKOH COXpaHeHus 3apsana. 3akoH Kynona. HanpskeHHOCTB
aneKTpruyeckoro nosst. [IpuHumn cynepno3unum 3JIeKTPUUECKUX MOJeH.
Tema «JHeprus 3JIeKTPOMATHUTHOI0 B3aUMO/IeiiCTBUS HENOABUKHBIX 3apsaaoB» (13 u)
[ToTenuman snekTpocTaTH4ecKoro mois. JIM3aeKTpuKy B 3JIeKTpocTaTHYecKoM noJie. [IpoBogHuKY B
ANEKTPOCTATUYECKOM I10JI€ DJIEKTPUUECKAs] EMKOCTb. DJIEKTPOEMKOCTh KOHIEHCATOpa. DHEPIHs
3JIEKTPOCTATHYECKOTO MOJIS.
S5.Paznen ®usnyeckuii npakrukym 20 yacos

Conepsxanne yueonoro npeamera 11 Kjaace
1.BBenenue « O0o01marmee nopropenue» (6 yac)
2.Pa3nen « DaekTpoguHaMukay (524)
Tema «IlocTossHHBIN 2y1eKTpHYecKHi TOK»(21 vac)
OnexTpuueckuid TOK. 3akoH Owma Juisi OAHOPOJHOrO MpoBoAHUKA. CONpPOTHBIEHHWE NPOBOJHUKA.
CoenuHeHus nNpoBOAHUKOB. 3akoH OMa JiJIsl 3aMKHYTOM 1enu. TenjaoBoe AeUCTBUE HIIEKTPUUECKOTO TOKA.
DNEeKTPUYECKUM TOK B PA3JIMYHBIX CpeIax.
Tema «MaruutHoe nosie»(12 gac)
MarauTHOE B3aMMOAECHCTBHE. MarHuTHOE MOJIE BJIEKTPUYECKOrO0 TOKa. J[[eWCTBHMS MarHMTHOIO TOJS Ha
MPOBOJIHUK C TOKOM. PaMKa ¢ TOKOM B OJHOPOJHOM MarHUTHOM moJjie. JleMCTBUS MarHUTHOIO MOJIsI Ha
JBIDKYIIHAECS 3apsOKCHHBIC YacTUIlBL. [IpoCcTpaHCTBEHHBIE TPACKTOPHH 3apsDKCHHBIX YaCTHIl B MATHUTHOM
nose. B3aumopeicTBuE 3ME€KTPUUECKHX TOKOB. MarHUTHBIM MOTOK. DHEPruss MarHUTHOTO MOJS TOKa.
MarauTHOE II0JIE B BEIECTBE.
Tema « daexkTpomarneTusm». (19 yacos)
OJIC B mpOBOJHMKE, NBIKYIIMMCS B MarHUTHOM TIojie. OJEKTpoMarHuTHas  MHAYKIUHA. CrocoObl
MHIYLUPOBaHUS ToKa. Mcronb30BaHHME SJIEKTPOMArHUTHOM MHAYKIMHU .IJ'eHepupoBaHHE MEPEMEHHOIO
ANeKTpUYecKoro Toka. Ilepemavya dSimeKTposHEpPTHMH Ha pPAcCTOsSHWE. AKTHBHOE M PEaKTHBHBIC
COTMIPOTUBIICHUS B LIEMIU MepeMeHHOro Toka. CBOOOJHBIE TAPMOHMUYECKHE DIEKTPOMArHUTHBIE KOJeOaHus.
Konebarenbublit koHTYp. [TonynpoBoaHuKoBbIi nuoa. Tpanzucrop.

3.Paznen «JaeKTpoMarHuTHOE u3aydeHue» (42 4)



Tema «M31y4eHue U NpHeM 3JIeKTPOMATHUTHBIX BOJIH paano u CBY-nnana3ona» (7 yac)
DNEeKTpOMarHuTHbIE BOJIHBI. DHEPrusl MEPEeHOCMMas BOJHAMH. JlaBIeHUE W UMIYJIbC 3JIEKTPOMAarHUTHBIX
BOJIH.

CrnekTtp 3aeKTpoMarHUTHBIX BOJIH. Pagro u CBY- BoJIHBI B cpe/icTBaxX CBS3H.

Tema «I'eomeTrpuueckas ontukay (154)

[Ipunun ['rolireHca. 3akOHbl pacnpoCTpaHEHUsT BOJH. XOJ Jyded NpU MNpPeIOMJICHHH cBeTa. JIMH3BIL.
@opmysia TOHKOW JMH3bl. MOKYCHOE pPACCTOSHUE M ONTHYECKas CHUJIa  CUCTEMBbl M3 JBYX JIMH3.
UYenoBeueckuii 111a3 kak ontuyeckas cucrema. Ontuueckue npudopsl. Jucnepeus ceera.

Tema «BouanoBas onTuka» (84)

NuTtepdepennusi cBetoBbiX BoH. Judpakuusa BonH. AudpakiuronHas penieTka.

Tema « KBaHTOBasi TeOPUSA 3JIEKTPOMATHUTHOIO U3J1yYeHus BemecTBa» (12 )

TennoBoe umsnmyuenune. Porordpdexr. KopmyckynsaipHo-BOJIHOBOH ayanu3M. BonHOBBIE CBOWCTBAa YacTHII.
Crpoenue aroma. Teopus atoma Bogopoja. [lornomenue u usinydenue csera aromamu. Jlazepst..

4.Pa3jen « ®u3uka BLICOKHUX dHepruii» (174)

Tema «®usuka atomHoro sapa» (104)

CoctaB aroMHOro siApa. OHEPrus CBA3M HYKJIOHOB B siape. EcTecTBeHHas paJiMOaKTUBHOCTb. 3aKOH
paavoakTUBHOIO pacnajga. MckyccTBeHHas paauOaKTUBHOCTb. VICIIOJIb30BaHWE SHEPruu JEJEHUs sep.
Snepnas sHepreruka. TepmosaepHbli CUHTE3. brosornyeckoe 1eicTBUE PaguOaKTUBHBIX U3JIYYEHUN.

Tema «JjieMeHTapHBbIE YACTHIBI»( 74)

Knaccudukanus snaemeHTtapHbIx yacTuil. JlenToHsl Kak (yHIaMeHTanbHble YacTullbl. Knaccudukamus u
CTPYKTypa aJpoHOB. B3aumoaencTeue KBapKoB.

5.Pazgen « Ctpoenune Beesiennoin» (7 yac)

Pacmmpsirommasici  Beenennasi. 3akon Xa06ma. Bospact u pasmepst Bceenennoil. bonbmioit  B3pbiB.
PenukroBoe usnyuenue. Kocmonorumueckas mognens. OOpa3zoBaHHE TajakTHUK. OTambl 3BOJIIOLMU 3BE3I.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKICHUN U 3BOJIIOLUU BeeneHHol.

6.Paznesn « @uznyeckuii npakTukym» (20 4)

7.Paznea O6od0maromee nopropenue (21 4)

TemaTn4yeckoe NJIAHUPOBAHHE
10 kiace (mpo¢uIbHBIA YPOBEHbD)

Ne | HammeHoBaHue Kon | Jla6. | kouTp | XapakTepucTHKa OCHOBHBIX BHIOB AESITEILHOCTU
pa3eNioB U TEM 4acoB

1 BBenenne. «®u3nka 3 - -- Habmronate u onuceiBaTh PU3NYECKHUE SBICHUS;
U METOJbl HAYYHOTI' 0 —TIIepEBOIUTH 3HAYCHUS BETMIMH U3 OJHHUX CJIHHHUII B
NO3HAHUS IpyTHUE;

—CHUCTEMaTU3HUPOBaTh NH()OPMALIUIO U MIPEICTABIATh
ee B Bujie TabauIbl. BoIcKa3bIBaTh TMIIOTE3bI IS
00BsiICHEHUS HAOIIOaeMBbIX SIBJIICHU;

—Tpeanaratb Moienu siBjaeHuid. OObICHSITD
pasnuuHble pyHAaMEHTaJIbHbIE B3aUMOJICHCTBYS;
—CpaBHUBATh UHTEHCUBHOCTb U PAaNYC ACHCTBUSA

B3aUMOJCHCTBUI
2 Pazgen «Mexannka» 75
2.1 | Tema « KunemaTnka 25 2 1 OnuceiBaTh XapakTep ABUKEHUS B 3aBUCHUMOCTH OT
MaTepHaIbHON BBIOPAHHOTO TeJa OTCYETA,;
TOUYKI. —TIIPUMEHSTh MOJIETTh MaTepUATbHON TOYKHU K

peabHBIM IBHKYIIMMCS O0BEKTAM.

[IpencraBisaTe MEXaHUYECKOE IBHIKCHHUE
YPaBHEHUSIMU 3aBUCHUMOCTH KOOPJIHUHAT OT BPEMEHHU.
CucreMaT3UpOBaTh 3HAHUS O PU3NYECKON BETMUNHE
Ha [IpUMeEpPE NEPEMEILEHHUS.

CpaBHUBATh MyTh U NepeMelIeHUE Tena .BeranuciaTs
CPEIHIOI0 CKOPOCTh HEPABHOMEPHOI'O IBUKEHHS,
HCIIONb3YS

AHAJIMTUYECKUH U Tpa@UueCKUil METOIBI.




CucTeMaTu3upoBaTh 3HAHUS O QU3NICCKOIN BETUUNHE
Ha MpUMEPE MTHOBEHHOM CKOpocTH.MoaennpoBaTh
PaBHOMEPHOE JIBM)KCHUE MCMOJIB3YHOT JIUIsI OTIMCAHUS
MEXaHUYECKOTO JIBM)KCHUS] KHHEMATHUCCKUE
BEITMYHHEL: payC-BEKTOD, IEPEMEICHHUE, MTYTh,
CpeIHSIS ITyTeBasi CKOPOCTh, MTHOBEHHAS U
OTHOCHUTEIIbHAsI CKOPOCTh, MTHOBEHHOE U
IEHTPOCTPEMUTEIHLHOE YCKOPEHHSI, IEPUOJT M YaCTOTa
BpallleHHsI U KOJICOAHUH; Ha3bIBAIOT OCHOBHbBIC
TIOJIOXKCHUSI KHHEMATUKHU; OMUCHIBAIOT
JICMOHCTPAIIMOHHBIC OIBITHI BOWJIs, BOCIIPOU3BOIUTH
onbIThI ["anmuiest ayist u3y4eHus IBJICHUST CBOOOTHOTO
MaJICHUS TEJI, OMIUCHIBATH YKCIICPUMEHTBI 110
U3MEPEHUIO YCKOPEHHSI CBOOOIHOTO MaJICHHUS;
JeJIaI0T BBIBOBI 00 0COOCHHOCTSIX CBOOOTHOTO
HaJICHUs TeJ B BAKYyME M B BO3/[yX€; PUMEHSIIOT
MOJIy9CHHBIC 3HAHMS JIUISl PEIICHUS 3a/1a4. 3HAIOT
OIIPEJICIICHUS: OTHOCUTEIILHOCTh JIBUKCHHUS,
MaTepuaabHasi TOUKa, TPACKTOPHUs, MyTh,
niepeMeIeHHe, 3aKOH JBIKEHUS. Vcroab3yoT
CIIOCOOBI ONUCAaHUS MEXAaHUYECKOTO JIBHYKEHUSI.
CaMOCTOSTENBHO IIAHUPYIOT U MTPOBOJIST
(bu3HUeCKnil YKCIIEPUMEHT, COOJTIOIast TPaBUIIa
0e30macHOi paboTHI ¢ TabOPATOPHBIM
000pyTI0BaHUEM.

JlaroT omnpeneneHus: IICHTPOCTPEMHUTEIBHOTO
YCKOpPEHUSI, TAHTCHITHAIBHOTO YCKOPECHHE,
HOPMAaJILHOT'O YCKOPEHUE, TTOJTHOTO YCKOPEHHUS,
YIII0BOM CKOPOCTH. 3HAIOT (DOPMYITBI, CBA3BIBAIOIIUE
YIJIOBBIC U JINHEHHBIC BEJIMUUHBI. PaccUuThIBAIOT
IIEHTPOCTPEMHUTETHPHOE YCKOPCHHE

[TpuoOpeTaroT OnbIT pabOTHI B TPYIITE C
BBITMOJIHEHUEM Pa3JINYHBIX COIUABHBIX POJICH

2.2

Tema «/lunamuka
MaTepUaIbHOU TOUKM»

13

Habmroate siBeHNE HHEPIINH;

— KJaccu(UIMPOBATH CUCTEMBI OTCUYETA TI0 UX
IIpU3HAKaM;

—GhOopMyIMpPOBATh MPUHIIUIT UHEPLUU, TTPUHITUTT
OTHOCHUTEIbHOCTH I anumues

Jaror onpeneneHuss MNOHATHUAM: HHEpPIHUAIbHAS
CHUCTeMa OTCYETa, UHEPTHOCTb, CUJIA TSKECTH, CUJa
YOPYTrOCTH, CHJIa HOPMAJIbHOW PEAKIUH OMOpPHI, CUJia
HaTsDKEHUs, BEC Tela, Cuila TPEHUs IIOKOs, Ccuia
TPEHHUS CKOJIbKEHHUS, CUJla TPEHUS KaueHUs;
OOBACHATH NEMOHCTPAIIMOHHBIEC YKCIIEPUMEHTHI,
MOJTBEPKIAIOIIME 3aKOH UHEPIIMU BOCIIPOU3BOAST
3aKOHbI HbIOTOHA, MPUHIUIT CYNIEPTIO3ULIUU CHUJL,
3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOH ['yKa;
ONMUCHIBAIOT ONBIT KaBeH1uia no u3MepeHuto
rPaBUTAIMOHHON MTOCTOSTHHOM, ONBIT IO COXPaHEHUIO
COCTOSTHUS TIOKOS (OTIBIT, TOATBEP KON 3aKOH
WHEPINHN ); SKCTIEPUMEHT 110 U3MEPEHUIO
kod(hdULIeHTa TPEHUS CKOJIbKEHUS; 1eJIal0T
BBIBOJIBI O MEXAaHU3ME BO3ZHUKHOBEHHUS CHIIBI
YOPYTOCTH € MIOMOILBK MEXaHUYECKOW MOJIEIN
KpHCTasia;

NMPOTHO3MPYIOT BIUSHUE HEBECOMOCTH HA NOBEJICHUE




KOCMOHABTOB ~ MPH  JUIMTENBHBIX  KOCMHYECKHX
MOJIeTaXx;

NPUMEHSIOT TIOTYYCHHbBIC 3HAHUS /ISl PEeIICHHS
3aad.

CaMOCTOSATENHHO TUIAHUPYIOT U TPOBOST
dbuznveckuit

9KCHEPUMEHT, COOJI0/Iast TpaBuiia 0€30MacHON
paboTHI C JIAOOPATOPHBIM 0OOPYIOBAHKEM;

2.3

Tema «3aK0oHEBI
COXpaHEHUs

15

JlatoT ompeneneHus NOHSTHUNA: 3aMKHYTash CHCTEMA,
PEaKTHUBHOE ABUKEHUE; YCTOWUNBOE, HEYCTOMUYHUBOE U
0e3pa3IMyHOe pPaBHOBECHUS; IOTCHIUAIbHBIC CHIIBL,
KOHCEpBAaTHBHAsA CHUCTEMa, a0COJIOTHO YHPYIHil H
a0COIOTHO HEYNPYTUH yaapsl; GU3HYECKUX BEIINYHH:
UMIYJIbC CHJIBI, HMIIYJIbC TeJla, paboTa CHIIbI,
MOTEHIUATbHAs, KUHETUYeCKast u IOJIHAs
MEXaHUYeCKasl SHEPTUsl, MOLTHOCTb;

(GOopMYyIHpYIOT 3aKOHBI COXpPAaHEHHsS HWMIYJIbca U
SHEPTHH C YYETOM I'PAHMI] X IPUMEHUMOCTH;
OOBSCHSIOT IPUHIUIT PEAKTUBHOTO JIBUKCHHUS;
OMUCHIBAIOT SKCHEPUMEHT 10 MPOBEPKE 3aKOHA
COXPAaHEHHUs SHEPruu NpU ACUCTBUU CUJ TSKECTH U
YIPYIOCTH;

JIeNIa0T BBIBOJIbI u YMO3aKJIIOUEHHUS 0
IPEUMYILECTBAX MCIOJIb30BAHUS HHEPreTUYECKOTO
10JIX0J1a IPU PELICHUH psija 3a/1ad TMHAMUKH

2.4

Tema «/IluHaMuka
MIEPUOJUYECKOTO
JIBUKEHUSI

10

JlaloT  ompeiencHUs TOHSATHSM: BBIHYXJICHHBIC,
cBOOOgHBIE  (COOCTBEHHBIE) M 3aTyxaromue
KOJICOAHUsI, PE30HAHC, (HU3MYECKUM BEIMYHHAM:
nepBasi 1 BTOpasi KOCMUYECKHE CKOPOCTH, aMILIUTY/1a
KOJIEOAHHI;

NPUMEHSIIOT TPUOOPETCHHBIC 3HAHHWS O SIBICHUU
pe3oHaHca Ui pEIICHUS TPAKTUYECKUX 3a/ad,
BCTPEUAIOIIUXCS B MOBCEAHEBHOM KU3HH;
MPOTHO3UPYIOT BO3MOXKHBIC BAPUAHTHI
BBIHY)KJICHHBIX

KOJICOAHUH OJIHOTO M TOTO K€ MPY>KUHHOTO MasTHUKA
B Cp€llax ¢ Pa3HOU MIIOTHOCTHIO;

JeJIAK0T BBIBOJIBI U YMO3AKJIFOUCHUS O JICTAIISAX
MEKIYHAPOIHBIX KOCMHYECKUX MTPOTPAMM,
VICTIONB3Ysl 3HAHUS O TIEPBOM M BTOPO KOCMUYECKUX
ckopocTsix.CaMOCTOSTENFHO TUIAHUPYIOT U TIPOBOIST
(bu3NYeCKnil SKCIIEPUMEHT, COOJFO/1ast IPpaBUIIa
0e30macHOi paboTHI ¢ TabOPaTOPHBIM
o0opynoBanueM;ICrIONB3yIOT ONBIT pabOTHI B TPyIIIE
C BBINOJIHCHUEM PA3JIUYHBIX COIUATBHBIX POJICH

2.5

Tema «Mexannueckue
BOJTHBI»

JlaroT omnpenieneHus MOHATHI: BOJIHOBOH Mpoliecc,
MeXaHH4ecKasi BOJIHA, TPOIOJIbHAS BOJIHA,
rorepeyHast BOJIHa, FTapMOHUYECKast BOJIHA,
nmoJiapu3anus, HHHeﬁHO-HOHHpHSOBaHHaﬂ
MeXaHU4ecKasl BOJIHA, TUIOCKOCTh MOJISIPU3AIIH,
CTOdg4Yad BOJIHA, TYYHOCTH U Y3JIbI cTosTIeH BOJIHBI,
MO/IbI KOJIeOaHUH, 3ByKOBasi BOJIHA, BBICOTA 3BYKA,
a¢dext Jomnepa, TeMOp M TPOMKOCTh 3BYKa;
(U3NYECKUX BETUYMH: JAJIMHA BOJHBI, THTEHCUBHOCTb
3BYKa, YPOBEHb HHTEHCUBHOCTH 3BYyKa

2.6

Tema

I[alOT ONPCACIICHUA TOHATUAM: PaINyC




«PensgTuBUCTCKAS
MEXaHUKa «

HIBapuimmiabaa, TOPU30HT COOBITHI, SHEPTUS TTOKOS
Tena;

¢GopMyIMPYIOT NOCTYATHI CIIELUATIBHON TEOPUU
OTHOCHUTEIIBHOCTH U CIIEJICTBUS U3 HUX;
ONMCHIBAKT NPUHUUITHAIBHYIO CXEMY OIBITA
Maiikenbcona — Mopiu;

AeJIAK0T BBIBOJI, YTO CKOPOCTh CBETA — MAaKCHUMAJIBHO
BO3MO>KHasl CKOPOCTh PacIpOCTPAHEHHUS 0000
B3aUMOJICVCTBHS; OLEHUBAKT KPUTUUYECKUN PaNyC
YEPHOU JBIPbI, SHEPTUIO MTOKOS YaCTUI]; 00bACHAOT
YCIJIOBHSL, IIPY KOTOPBIX MPOUCXOIANUT aHHUTHIISILUSA U
POXKJIEHHE Mapbl YaCTUII.

Pasznen
«MouekyasipHas
puszuka»

47

3.1

Tema
«MonexkynsipHas
CTPYKTYpa BELIECTB»

JaoT onpeneneHus NOHATHUAM: MOJIEKYJa, AaTOM,
M30TON, OTHOCUTENbHas aToMHas Mmacca, aedekr
Macchl, MOJb, IMOCTOSHHAs ABOraJpo, HOHH3AIMS,
IU1a3Ma; HAa3bIBAOT OCHOBHBIE IIOJIOKEHUS U
OCHOBHYIO  (PM3UYECKYI0 MOJENb  MOJIEKYISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA;
Kaaccuduuupyior arperarHele COCTOSIHUS
BEIIIECTBA;

XapakTepu3ylT U3MEHEHHS CTPYKTYpPbI arperaTHbIX
COCTOSIHMH BemecTBa Npyu (a3oBBIX MEPEXOax.

3.2

Tema «MKT
UIEAILHOTO Ta3a

15

JaloT onpeneneHns NOHIATUIM: MUKPOCKOIIMYECKHUE U
MaKpOCKOIIMYECKHE  MapaMeTphl;  CTaMOHApHOE
paBHOBECHOE  COCTOSHME  Tas3a,  TemIeparypa
U/ICATBHOTO Ta3a, aOCOJIOTHBIH HYJIb TEMIIEPaTypHl,
U30IpPOLIECC;  M30TEPMUYECKUH, HU300apHbIi U
M30XOPHBIA  MPOLECCH;BOCIPOM3BOAAT  OCHOBHOE
YPaBHEHHE  MOJEKYJISIPHO-KMHETUUYECKON  TEOpuH,
3akoH  JlamproHa,  ypaBHeHme  Kialinepona—
MenpneneeBa, 3akoH bonns—Mapuorra, 3aiioHl eé-
JIroccaka, 3akoH [laps;

(opMyJIMpYIOT yCIIOBHS UACATBHOCTH ra3a, a TaKkKe
ONMUCBHIBaTh  SBJICHHE HWOHMU3ALMH;, HCHOJb3YIOT
CTaTUCTUYECKUI MOAXOJ JUIsl ONHCAHUS IOBEICHMUS
COBOKYITHOCTH 001B1I0TO 4yucIa YacTHlLL,
BKJIIOUAIOLIUI  BBEIEHUE MMKPOCKOIMYECKHX H
MaKpOCKOIIMYECKUX ITapaMeTPOB;

ONUCBHIBAIOT JIEMOHCTPALIMOHHBIE JKCIIEPUMEHTHI,
MO3BOJIAIOIIAE YCTAHOBUTH JUIA Ta3a B3aMMOCBA3b
MEXIy €ro JaBjJeHHeM, o00beMOM, Maccol u
TEMIEPaTypoil; OOBACHSIOT Ta30Bble 3aKOHbI Ha
OCHOBE MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHn
CTPOCHHSI  BEIIECTBA;IPMMEHSIIOT  IOJIyYCHHBIE
3HaHUS U1 OOBSCHEHHUs SBICHHH, HAOIIOJaeMBbIX B
npuposae, B OwbiTy. Benmyr naumanor, BbICTyUIMBaTh
MHEHHE OMNIOHEHTAa, YYacTBOBAaTh B JMCKYCCHUSX,
OTKPBITO BbIpaXaTh U OTCTaWBATh CBOIO TOUKY 3PEHHUS

3.3

Tema
«Tepmogunamukay

13

Jlalor  ompeneneHuss  MOHATHSAM:  TEIIOOOMEH,
TEIJION30JIMPOBAaHHAs CHCTEMA, TEIUIOBOM JBUTATEINb,
3aMKHYTBIN LUK, HEOOpaTHUMBbII IIPOLECC;
(¢u3nuecKUx  BeJIMYMH:  BHYTPEHHSII  DHEprus,
KOJIMYECTBO  TEIUIOTHI, KOX(P(PHUIIMEHT TIOJIE3HOTO




JEUCTBUS TEIUIOBOTO JABUrareis; (GopMyJIHpPYIOT
NMEepBbIM W BTOPOM  3aKOHBI  TEPMOJMHAMUKHU;
O0BSCHAKT  OCOOCHHOCTH  TEMIEpaTypbl  Kak
napaMeTpa COCTOSHUS CUCTEMBI;

ONHUCBIBAIOT OIIBITHI, WUIIOCTPUPYIOIINE U3MEHEHHE
BHYTPEHHEH SHEpruM Teja IPU COBEPLICHUU PabOThI;
AeJal0T BBIBOJ O TOM, YTO sBIeHHE IUPPy3UH
SBJISICTCS HEOOPATUMBIM IPOLIECCOM;

NPUMEHSIIOT TPHOOPETEHHBIE 3HAHHUS MO0 TEOPHUHU
TEIUIOBBIX ~ JBHMraTelled Uil  PaldOHAJIBHOTO
MPUPOAONOIB30BaHUS M  OXpaHbl  OKpY’KaroLel
cpenpl. Beayr nwmanor, BBICIYIINBAaTH MHEHHE
OINIOHEHTa, YYacTBOBaTh B JHUCKYCCHUSX, OTKPBITO
BBIPaXKaTh U OTCTAUBATh CBOIO TOUKY 3PCHMSI.

3.4

Tema «Kunkocts 1
nap»

JarwT onpeneneHus NOHATUAM: [1ap, KpUTUYECKast
TEMIEpaTypa, KOHACHCALWs, UCIIapEHHE,
HaCBILLEHHBIN Nap, yJaeNbHasl TEII0Ta
napooOpa3oBaHus, 1aBJICHNUE HACHILLICHHOT'O 1apa,
BJIQXKHOCTb BO3/1yXa, OTHOCUTEJIbHAS BIAXKHOCTb
BO3/yXa, KUIICHUE, TEMIIEpaTypa KUIICHUS,
IOBEPXHOCTHOE HATSKEHHE, CHUJIa TOBEPXHOCTHOTO
HaTsDKEHUS, CMauMBAaHUE, YTOJl CMauYUBaHNUS,
KallWUIIPHOCTh 00bSACHSAIOT PE3KOE BO3pacTaHUe
JIaBJICHUS TP CIKATUH JKUJKOCTH, PA3INUUI MEXITY
HACBILICHHBIM IIapOM U UJI€AJIbHBIM Ia30M
OnuchIBaKOT NPOLIECC CKMKEHUS IIapa IIpU
U30TEPMUYECKOM CHKATHH, CIIOCOOBI ITOJIy4YEHUS
HaCBILICHHOI'O I1apa AeJ1al0T BBIBOJ O IIOCTOSIHCTBE
TEMIEPATypbl KUIIEHUS] NPUMEHSI0T IPHOOPETEHHBIE
3HaHUS NPH 00BACHEHUHU MPOLIECCOB OOMEHA BEIIECTB
pacTeHM U KUBOTHBIX, BOJIOCHAOXKEHHS MOYBBI

3.5

Tewma «TBeproe Teno»

JlaloT onpeieneHns MOHITHSIM: KPUCTAITU3AIINS,
TUTaBIICHHE, YACTbHAs TEIUIOTA TUTABIICHHS,
KpUCTAITMYECKas perieTka, MOHOKPUCTAIL,
MTOJIMKPUCTAIII, aMOpP(dHBIEC Tea, KOMITO3UTHI,
nonuMop(hu3M, aHU30TPOIHS, U30TPOIIHS,
nedopmarius, yrpyras nedopmarius, miiacTuIecKas
nedopMmarus, MEXaHH4eCKOe HaIpsKEeHHe,
OTHOCHTEIIbHOE y/UITMHEHHE, 3aKoH ['yka, nmpenen
MPOYHOCTH, MPEAET YIPYTOCTH OOBSCHAIOT MOYEMY
IIpH KpuCTaJJIM3allU KUJIKOCTHU ITPOUCXOOUT p€3KI/H\/JI
MEPEeX0/l OT HEYMOPSIOYCHHOTO PACIIOIOKEHUS
YaCTHUIl K yOHOPAAOYCHHOMY, NOYEMY KPpUCTATIIIM3allHuA
¥ TUIaBJIEHUE MPOUCXOIAT TIPU OMpeAeIeHHOM
TEMIIepaType, 3aK0H ['yKa OnMebIBAOT YCIOBUS, IPU
KOTOPBIX TPOUCXOANUT KPUCTAILITU3AIMUS, PA3TUIHbBIE
BHUIbI KPUCTATNIMYCCKUX PCIICTOK, A€JIAKT BEIBOJBI O
rpaHuIlaX MPUMEHUMOCTH 3aKoHa ['yka NpuMeHsATh
MOJIYUYCHHBIC 3HAHUS IIPU PCIICHUH 3a1a4

Pa3znen
«JIEKTPOAMHAMHUKA)

23

4.1

Tema
«DNEKTPOCTATUKAY

10

I[alOT OIIPCACIICHUA TMOHATHAM: TOYCYHBIM 3apsn,
OJICKTpHU3auuA TCJI, OJJICKTPUYCCKHU HU30JIMPOBAHHAA
cucreMma TCII, QJICKTPHUICCKOC ITOJIC, JIMHHUH
HAIps>KECHHOCTU 3JICKTPUYCCKOTO IT10JIA, CBO6OJIHI)I€ n
CBA3AHHLIC  3apsAAbl, MNOJApU3alusd  JUIJICKTPHUKA,




(GU3MYEeCKUX ~ BENWYMH:  JJCKTPUUYECKUH  3apsij,
HaIps)KEHHOCTh ANEKTPOCTATUYECKOTO oJIs,
OTHOCHUTENIbHAS JUAJIEKTPUYECKass IPOHMUIIAEMOCTb
Cpeibl; TOBEPXHOCTHAS IJIOTHOCTD CPEIbL;
(popmyIMpYIOT 3aKOH COXpaHEHUs JJIEKTPUYECKOTO
3apsa u 3aKoH KylioHa, rpaHuLibl UX IPUMEHUMOCTH;
ONMCBHIBAIOT JIEMOHCTPALMOHHBIE 3KCIEPUMEHTHI I10
NEKTpU3ALMU Tl U OOBICHATH HUX PEe3yibTaThl;
OIMCHIBATh JKCIIEPUMEHT o U3MEPEHUIO
3JEKTPOEMKOCTH KOHAEHCATOPa;

NPUMEHSIIOT TIOJYYEeHHBIC 3HAHUS Ui 0€30MacHOro
UCIIOJIb30BaHUsl OBITOBBIX NMPUOOPOB U TEXHUYECKUX
YCTPONCTB — CBETOKOIMPOBAJIILHON MAlINHBI.

4.2 | Tema «Oueprus JaloT omnpeseneHus NOHATUAM: SKBUIIOTEHIMAIbHAS
AJNIEKTPOMATrHUTHOI O 13 1 1 IIOBEPXHOCTb, KOHJIEHCATOP; IPOBOAHUKH,
B3aMMOJICICTBUS TUBIIEKTPUKHU, TOJTYIPOBOAHUKY; (PUZUUECKUX
HEIOJIBUKHBIX BEJIMYMH: ITOTEHLIHUAJ 3JIEKTPOCTATUUYECKOIO OIS,
3apsIoB pPa3HOCTh MOTEHIIUAJIOB, OTHOCUTENIbHAS

JURJIEKTPUYECKAasl IPOHULIAEMOCTD CPEJIbI,
INEKTPOEMKOCTh YEAUHEHHOTO MPOBOIHUKA,
ANEKTPOEMKOCTh KOHJIEHCATOPA; ONMCHIBAIOT
SIBIIGHUE DJIEKTPOCTATUYECKON MUHIYKIINH;
O00BSICHAIOT 3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOIO
KOHJIEHCAaTOpa OT IUJIOUIA/IM TUIACTUH U PACCTOSHUS
MEXIy HUMHU

5 Du3uueckuii 20 10 no | caMOCTOATENIBHO IUIAHUPYIOT U IPOBOASAT

npaKmuKym 2y | husHyeckuii
9KCIIEPUMEHT, COOJI0ast mpaBuia 0e30nacHon
paboTHI C J1a0OPaTOPHBIM 0OOPYIOBAHHUEM;
Boimonusitot paboTsl mpakTukyMa. CTpOAT THIIOTE3bI
Ha OCHOBE UMeIoIMXcs AaHHbIX. [IpoBoasT
UCCIe1oBaTeNbCKUi sKkcriepuMeHT. OhopMIIsIoT
pe3ynbTaThl paboThl B X0/1€ MPAKTUYECKOM
JESTEIBHOCTH

6 | Obo6maromee 2 [IpencraBasTs cooOLIeHUS, TOKIabI, pedepatsl,
NOBTOPEHHE IIPE3EHTALNN
Bcero 170 | 10 10 |20

TeMaTnyeckoe NJIAHMPOBAHUE
11 knacc (mpo¢uabHBIA YPOBEHb)

Ne | HaumeHoBaHue Kon. | JIad. | Kon. | XapakTepucTnKa OCHOBHBIX BH/10B

pa3aesioB M TeM 4yacoB AeITeJIbHOCTH
1 | BBeaenue 6

.O000maromee

NOBTOPEHHE
2 | Pa3ngen: 52

((3HeKTp0IlI/IHaMI/IKa»




2.1

Tema «lTocTosTHHBIM
BIIEKTPUYECKUM TOK»

21

W3Meps0T MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
Mamepstor OJIC 1 BHyTpeHHEE CONTPOTUBIICHHE
HCTOYHUKA TOKA.

BoinonHsoT pacuéThl CUIIBI TOKA U HAIIPSDKEHUH Ha
y4acTKax 3JIEKTPUUECKUX Lenei. Onpeneistor
TEeMIepaTypy HUTU HaKkaauBaHus. M3mepstor
JJIEKTPUYECKUN 3apsl IEKTPOHA.

CHHMAaIOT BOJIbTAMIIEPHYIO XapaKTEPUCTHKY IM0J1a

2.2

Tema «MarautHoe
oJie»

12

N3MepsAroT MHIYKIIMIO MAarHUTHOTO TOJISA.
Beraucigror cuiibl, AEMCTBYIONIME HA TPOBOJHUK
C TOKOM, B MAarHUTHOM I10JI¢. BEIUMCIISIOT CHIIBI,
JICUCTBYIOIIUE HA DJICKTPUUECKUH 3apsi],
JIBUKYILIUICS B MATHUTHOM ITOJIE.

BpIunciisitor 3Hepryu0 MarHUTHOTO TOJISL.
OOBSCHSIOT MPUHITAI JICHCTBUS
AJIEKTPOJIBUTATEIISI.

2.3

Tema
«INEKTPOMArHETU3M»

19

HccnenyroT siBineHNE 2JIEKTPOMarHuTHOM

WUHIYKIUU.
OOBACHSAIOT MPUHIINIT IEHCTBHS T€HEpaTopa
3JEKTPUYECKOTO TOKa. POpMUPOBATH HEHHOCTHOE
OTHOIIICHHUE K U3y4aeMbIM Ha YPOKax (PU3UKU
00BEKTaM ¥ OCBaMBaE€MbIM BHJIaM AESITEILHOCTH.
HaburoaroT ociiiiiorpaMMbl rapMOHUYECKUX
Kosie0aHui CUIbl TOKA B 1ienu. 3mepstor
ANEKTPOEMKOCTh KOHJIeHcaTopa. M3mepstor
WHJIYKTUBHOCTb KaTylmku. Mccaenyror sBieHue
ANEKTPUYECKOTO PE30HAHCA B [TOCIIEI0BATEIbLHOM
uenu. PaccunTeIBaloT 3HaUE€HUSI CUIIBI TOKA U
HaNpPsDKEHUS Ha 3JIEMEHTaXx LeNH IEPEMEHHOI0 TOKa.

Uccnenyrot npuHiun neicTBus Tpanchopmaropa.
HccnenoBaTte NpuHLIMI ACHCTBHS T€HEPATOPA
IIEPEMEHHOTr0 TOKa

Paspnean:
«JICKTPOMATHUTHOE
U3JIy4eHHe»

42

3.1

Tema «M3nyuenne n
IIpUEM
ANEKTPOMArHUTHBIX
BOJIH panuo u CBY-
JMarna3oHa»

[IpoBONTH aHAIOTMM MEXKY MEXAHUYECKUMU U
AJIEKTPOMAarHUTHBIMU BOJIHAMHU U UX
XapaKTEPUCTUKAMH.

Habmtonate siBieHue nonspu3auu
3JIEKTPOMAarHUTHBIX BOJIH;

— BBIYMCIIATH AJIMHY BOJIH. CUCTEMaTU3UpOBaTh
3HAHUS O PU3NYECKUX BETMUYMHAX: IOTOK S3HEPTUU U
IUIOTHOCTB ITOTOKA SHEPTUH 2JIEKTPOMAarHUTHON
BOJIHBI, THTEHCHUBHOCTb 3JIEKTPOMArHUTHOW BOJIHBI.
OOBACHATH BO3JICHCTBUE COJIHEUHOTO U3ITyYSHHS Ha
KOMETBHI, CIIyTHUKN U KOCMUYECKHE aIllaparsl;
—OIUCHIBATh MEXaHU3M JIaBJICHUS
3JIEKTPOMArHUTHON BOJIHBI. XapaKTepU30BaATh
JIMara3oHbl AJIMH BOJIH (YacTOT) CIIEKTpa
3JIEKTPOMAarHUTHBIX BOJIH;

— Ha3bIBaThb OCHOBHBIE HCTOYHUKHU U3ITy4EHUS
COOTBETCTBYIOIIMX JIMANa30HOB JUTMH BOJH (4acToT);
— IPEACTaBIATh JOKJIa/Ibl, COOOIIECHNS,
npezeHTanuu. OneHuBaTe poib Poccun B pa3BUTHH
pPaguoCBs3Hy;




3.2

Tema
«I"eomeTpuueckas
ONTHKA»

15

OOBACHATH MPSIMONMHEHHOE pacpoCTpaHeHHE
CBETa C TOUKH 3PEHHUS BOJIHOBOM TEOPHH;

— HUCCIIeIoBaTh CBOMCTBA N300paKEHHS ITpeIMeTa B
IUIOCKOM 3€pKajie;

—CTpPOUTH N300pakeHNE MIPEeIMETa B TNIOCKOM
3epkaie. [I[puMeHsITh Ha IPAKTUKE 3aKOHBI
OTpa)XEHUs U IIPEJIOMJICHUS CBETA IIPU PELIEHUU
3a/ad.

— U3MEpATh JUIMHY CBETOBOM  BOJIHBI IO
pe3ynbTaram HaOIr0IeHHS SIBJICHUS
UHTEPEPEHIIHH.

—Ha0Ir01aTh sIBJICHUE TU(PPAKIIUN CBETA.
—Habnroath siBIIeHUE TOJSPU3AIUH CBETA.

—Onpenenars CIIEKTpajbHbIC rpaHUIIbI
YyBCTBUTEIBHOCTA  YEJIOBEYECKOIO TIJjla3a C
MTOMOIIBIO AUPPAKITMOHHON PEIIETKH.

—CTpouth H300paKEHUS TPEIMETOB, JTaBaCMbIC
nuH3aMHu. PaccunThiBaTh paccTOsHHE OT JIMH3BI
0 M300pakeHUs] MpeaMeTa. PaccuuteiBath
ONTHUYECKYIO CUIYy NUH3BL. M3MepsaTts dokycHoe
paccrossHME  JWH3bl.  VCHBITBIBaTH ~ MOAENH
MHUKPOCKOIIA U TeJIEeCKona

3.3

Tema «BonHoBasg
ONTHKA»

OmnpenensTs yCIOBHS KOTEPEHTHOCTH BOJIH
OOBACHATH YCIOBUS MUHIMYMOB 1 MAKCUMYMOB
npy UHTEpPEPEHINN

CBETOBBIX BOJH .Habmroars uHTEpQEepeHIIHo cBeTa
HabGmonate audpakuuio cBeTa Ha IIETU U HUTH;

— OMpENeNATh YCIOBUE IPUMEHUMOCTH
MPUOIMKEHNS TEOMETPHUYECKON OTITHUKH.
OmnpenensaTs ¢ HOMOIIBIO AU(PAKIIMOHHON PEIIeTKH
TPaHUIIBI CTIEKTPATbHON YyBCTBUTEIBHOCTH
YeJI0BEYECKOro I71a3a;

—TIPUMEHSTH YCIOBHSI TU(PPAKIINOHHBIX
MaKCMMYMOB U MUHMMYMOB K PEUICHHUIO 3a]a4

3.4

Tema «KBanToBas
TeopHUst
3JIEKTPOMArHUTHOTO
W3JIyYEHHS BEILECTBA»

12

@opMynHMpoBaTh KBaHTOBYIO runoresy [lmaHka,
3aKOHBI TeroBoro uannyuenus (Buna u Credana
Bbonbsrimana)

Habmtonate ¢porosnexTpuueckuit 3pQexr;

— ¢opMynHupoBaTh 3aKOHBI PoTOdIDPEeKTa;

— PaCCUUTHIBATH MAKCUMAJIbHYIO KHHETUYECKYIO
SHEPTHIO AIEKTPOHOB IpH (poToddhdexTe.
[IpuBOANTH HOKA3aTENBLCTBA HATUYHS Y CBETA
KOPIYCKYJISIPHO-BOJIHOBOIO Jyail3Ma CBOMCTB;

— aHAJTU3UPOBATH OMBIT MO TU(PPAKIUN OTACTBHBIX
dhoToHOB

OO6cyxnaatp pe3ynbTaT onbita. Pesepdopaa.
O6cyxnate ¢puznueckuil cmbica Teopun bopa;
—CpaBHUBATh CBOOOIHBIE U CBSI3aHHBIE COCTOSHUS
JJIEKTpOHA

HccnenoBaTh MTUHEHUATHIH CIIEKTP aTOMa BOJOPO/Ia;
— paccUUTHIBaTh YaCTOTY U JUIMHY BOJIHBI
HCIIyCKaeMOI'0 CBETA IIPU MIEPEXO/E aTOMA U3
OJIHOTO CTAllMOHAPHOT'O COCTOSIHUSI B JIpyroe




OOBSCHATH IPUHIIMIT JSHCTBUS Jla3epa;

— HaOJII01aTh U3TYYCHHE JIa3epa U €ro BO3ACHCTBHE
Ha BelecTBO. OnuchIBaTh MPUHIUI JEHCTBUSA
IJIA3MEHHOT0 3KpaHa, KOHCTPYKIUIO BAKYYMHOT'O
JIMOJa U TPHOJIA

Paznen «®@u3zuka
BbICOKHX JHEPTHii»

17

4.1

Tema «®Pu3uka
aTOMHOTO SIApa»

10

OmnpenenaTs 3apsAA0BOE U MACCOBOE YUCIIO AaTOMHOT'O
s1pa no Tabnauue Menaeneea

.BBIYMCIIATE SHEPTUIO CBSA3U HYKJIOHOB B SIIpE U
SHEPTUIO, BBIIEISIOUIYIOCS IIPH SIEPHBIX PEAKLIUAX
BoruncnsaTe 3HEpruio, BoACIAIONIYIOCS IpU
pPaaMoOaKTUBHOM paclasc;

— BBISABJIATH IPUYMHBI €CTECTBEHHON
PagnoaktuBHOCTH

Omnpenensts nepuoj Noaypacnajia pagioakKTUBHOTO
JJIEMEHTA;

— CpaBHUBATh AKTUBHOCTHU PA3JIMYHBIX BEIIECTB.
Onpenensars NpoIyKThI IAEPHON peakliUU ACIICHUS;
— OLICHUBATh 3HEPTE€TUYECKUI BBIXOJ AJIsl PEAKIIUU
JIEJICHUs, KpUTHYECKYto Maccy 235U
.AHaIM3UPOBATH IPOOJIEMBI SIIEPHON OE30IMACHOCTH
ADC;

— OIKCHIBATH YCTPOMCTBO U IPUHIUII ACHUCTBUSA
ADC

OneHuBaTh NEPCHEKTUBbI PA3BUTHS TEPMOSIECPHOIN
JHEPreTUKU;

—CPpaBHUBATh YIIPABJIEMBIM TEPMOSIECPHBINA CHUHTE3
C YIIPABJIIEMBIM JIEJICHUEM sIIEP

CpaBHUBaTh KOHCTPYKIUU U NIPUHIUI IEHCTBUS
aTOMHOM ¥ BoaopoaHoi bomO. 3HakoMHThCS C
METOJIOM BBIYHMCIIEHUS yI€TIbHOTO 3aps/ia YaCTULIbI
no ¢ororpaduu ee Tpeka;

—MU3MepATh U 000011aTh B MpoIiecce
9KCIIEPUMEHTAILHON NeATENbHOCTH ONNCHIBATH
NeiCTBHE paJiMOAaKTUBHBIX U3ITyYE€HUI pa3IunyHbIX
TUIIOB HA KUBOW OpraHU3M;

— 00BACHATH BO3MOKHOCTH UCIIOJIb30BAHUS
paZiOaKTUBHOTO U3JIYyYE€HHS B HAyYHBIX
HCCIIEIOBAaHUSIX U Ha MPAKTHKE

4.2

Tema «2nemeHTapHbIe
YaCTHUIIBI»

Knaccudunupoats aneMeHTapHbIe YaCTHIIBI Ha
(hepMUOHBI U 0030HBI, YACTHUIIHI U AHTUYACTHUIIHI.
Knaccudunupoats aneMeHTapHbIe YaCTHIIBI Ha
YaCTHIIbI, YIACTBYIOIINE

B CUJIbHOM B3aUMO/ICCTBUU U HE YYaCTBYIOLIUE B
HEM

KrnaccudunupoBats aipoHBI U UX CTPYKTYPY;

— XapaKTepu30BaTh apOMaThl KBAPKOB.
[lepeuncnaTs IBETOBBIE 3apsiibl KBAPKOB.
KnaccudummpoBats TI00HBI;

— paboTaTh ¢ TEKCTOM Y4eOHUKA U TIPECTABISATh
HpopMaIroo B BUIE TAOIUIIBI

Pasznen «Ctpoenue
Bcesiennoin»




5.1

Tema «CtpoeHue
Bcenennoii»

Hcnonp3oBare HTEpHET A7 MTOMCKA U300pakeHU I
aCTPOHOMMYECKHX CTPYKTYP; HOACHATh GU3NUECKUI
CMBICT

ypaBHeHUs Ppuamana;

—BECTH JUAJIOT, BBICIYIINBATH ONIIOHEHTA,
y4JacTBOBaTh B Juckyccuu. Kiaccuduuuponats
nepuoasl 3Bosronuu Beenennon. I Ipumensats
(dhyHIaMeHTaNbHBIC 3aKOHBI (PU3UKU K OOBSICHECHHUIO
MIPUPOJIBI KOCMUYECKHX O0BEKTOB M SBJICHUN
BeicTynate ¢ 1okiagaMu U pe3eHTanusIMu 00
00pa30BaHUM IUTUNTUYECKUX M CITUPATBHBIX
ranakTiK OLleHuBaTh BO3pacT 3BE3]l 110 UX Macce;
—CBSI3bIBaTh CUHTE3 TSXKEJIBIX AJIEMEHTOB B 3B€3/1aX
C UX pacrosiokeHueM B Tabauie MeHeneesa.
BoicTynats ¢ 1okiazaMu o pazMepax u Bo3pacrte
JYHHBIX KpaT€pOB, O COJTHEUHBIX MATHAX.
AHanu3upoBaTh yCIOBUsI BOSHUKHOBEHMS JKU3HU;
—CpaBHUBATh YCIIOBUS HA PA3JIMYHBIX IUIAHETaX,
JIeJIaTh BBIBOJIbI O BO3MOKHOCTH 3apOKICHUS )KU3HU
Ha apyruxmaderax. [IpeacraBiasTs JOkiIaabl,
COOOIIEHNs, IPE3EHTALIUN

duznyeckui
NPAKTUKYM

20

CaMoCTOATENBHO TUIAHUPYIOT U TPOBOST
busnueckuii

IKCIEPUMEHT, COOJII0/Iast TpaBuiIa 0€30MacHON
paboTHI C J1a0OPaTOPHBIM 0OOPYIOBAHHUEM;
Boimonustot paboTsl mpakTukyMa. CTpOAT THIIOTE3bI
Ha OCHOBE MMEIOIUXCS JaHHbIX. [IpoBoasT
UCCIIeIOBATENbCKUN SKCTIepruMeHT. OhopMIIsioT
pe3yJIbTaThl pabOTHI B XOJI€ MPAKTUYCCKOM
JeSITeIIbHOCTH

Pa3zpen
«O0o00marnIee
NMOBTOPEHME

21

Cocrapnsath 000011at01Ie TAOJIHIIBL;, BBICTYATh C
COOOIIIEHUSIMU U TIPE3CHTAIIUSIMU

Bcero

165

12




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

no (¢usnke
Knaccl0 (mpodunbHbIi ypOBEeHD)

Ne Conepxanue Kou-Bo JIEYy S
ypo (pa3neJbl, TEMbI) 4acoB nposeje-
Ka HUS
1.BBenenne «®U3MKa M METOAbI HAYYHOTO MO3HAHUS» 3
1.1 | ®usuka — pyHaamMeHTanbHas Hayka o mpupojae. Hayunbie 1
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUpA.
1.2 | ®usnyeckuil SKCIEPUMEHT, 3aKOHBI U TEOPHUU, TPAHHUIIBI UX 1
IPUMEHUMOCTH.
13 MopenupoBaHue sBJICHUN U 0OBEKTOB MPUPOIBI . 1
dusnyeckas KapTMHA MUPA.
2.Pa3nesa « MexaHHKa» 75
Tema 2.1 «KunemaTnka MaTepuaJbHON TOUKU» 25
2.1- | MexaHnyeckoe IBMXKEHHE U €r0 OTHOCUTEIBHOCTh 7
2.7
2.8- | YpaBHEHUE PSAMOIHMHEHHOTO PAaBHOMEPHOTO JIBUKCHUS 2
2.9
2.10 | Yckopenne 1
2.11 | YpaBHeHUE NPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JBUKCHHE 6
2.16
2.17 | JlJabopatopHas pabota Ne 1 «M3mepeHue yCKOpeHus Tefa npu 1
PaBHOYCKOPEHHOM JIBH)KCHUM
2.18 | bajutncTryeckoe IBUKEHUE 2
2.19
2.20 | JlabopaTopnas pabota Ne 2 «/3ydeHue IBUKEHHUS Tena, 1
OpOILICHHOTO TOPH30HTAJIBLHOY
2.21 | JIBmKeHUE 10 OKPY)KHOCTH C TIOCTOSTHHOM 110 MOYJTIO 1
CKOPOCTBIO.
2.22 | KonebarenpHOE IBHKEHNE MaTEPUATBHOMN TOUKH. 3
2.24
2.25 | KontponpHas padora Ne 1 mo teme «Kunemaruka 1
MaTepUAIbHOU TOUKU»
Tema2.2 «/lnHaMuka MaTEpUAIBLHOM TOUKH 13
2.26 | Ilpunuun otHocuTensHocTH ["anumes. 1
2.27 | 3aKOHBI TUHAMUKH 3
2.29
2.30 | Cunbl B Mexanuke. Cuiia TSHKECTH. 1
2.31 | Cuna ynpyroctu. Bec Tena m HEBECOMOCTb. 1
2.32 | JlaGopatopHnas padota Ne 3 «/M3ydyeHnue IBUKEHUS TET 110 1
OKPY>KHOCTH TIOJ] IEHCTBUEM CHITBI TSDKECTH U YIIPYTOCTHY
2.33 | 3aKOH BCEMHPHOT'O TATOTEHUS 1
2.34 | Cuna TpeHus 1
2.35 | JTabopatopHas padora Ne 4 « Onpenenenne KodphuimeHTa 1

TPCHUS CKOJILXKXCHU




2.36 | Ucnonp30BaHue 3aKOHOB MEXAHUKHU JUISI OOBSICHEHUS IBAKEHUS 1
HEOECHBIX Tel.
2.37 [cnoBue paBHOBECHS TeJa Ui MOCTYIATELHOTO Ve 1
BVOKEHHsI. Y CTOWYMBOCTD TBEPABIX Tl
2.38 | KonTponbHas pabota No2 JlnHamuKa MaTepuaibHON TOYKH. 1
Tema2.3 «3akOHBI COXpaHEHUS 154
2.39 | Umnynbc MaTepuanbHOM TOYKU. 3aKOH COXpPaHEHUS UMITYJIbCA 3
241
2.42 | Pabora cmibl 1
2.42 | Mexanuueckasi dHEprusi. 2
2.44
2.45 Jlaboparopuas pabota Ne 5 1
«CpaBHeHUE pabOThI CHIIbI C U3MEHEHUEM
KWHETHYECKON SHEPTUU TEIa»
2.46 | YcrnoBre paBHOBECHS TeJla JJI BpaIaTEIbHOTO ABUKCHUS. 2
2.47
2.48 | MOImHOCTS. 1
2.49 hKOH COXpaHEHHsI MEXaHUYECKOH SHEPTHH. 1
2.50 | JIaGopatopHass pabGota Ne 6 «M3ydyeHue 3aK0HA COXpaHEHHS 1
DHEPTUU TPH IBUKCHUU TeJa MOJI ICUCTBUEM CHIIBI TSKECTH H
YIOPYTOCTHM»
2.51 | AGCONIOTHO YIPYyroe W HEYNPYroe CTOJIKHOBEHUS Tell 2
2.52
2.53 | KontponbHas pabota Noe 3« 3akoHbI COXpaHEHU 1
Tema 2.4 «/IluHamMuka nepruoguUeCKOro ABUKEHUSD) 10
2.54 | JIB>keHHE TeJl B TPABUTAIIMOHHOM I10JIC 2
2.55
2.56 | Mexanuueckue KonebaHus. Y paBHeHHUE FrapMOHUYECKUX 1
Kosie0aHuM.
2.57 | lunamuka CBOOOJHBIX KOJIeOAHMI 1
2.58 | lnHaMuKa BBIHY)KICHHBIX KOJICOaHUH 2
2.59
2.60 | JlaGopaTopnas pabora Ne 7 «M3mMepeHne yckopeHus 1
CBOOOIHOTO MAaJIEHUS
2.61 | Pezonanc. ABTokoie0aHusl. 2
2.62
2.63 KonTponbras padorta Ne 4 «/I[nHamMuka cBOOOTHBIX 1
KoJieOaHu»
Tema 2.5 «MexaHUYeCKUE BOJTHBI» 6
2.64 | PactipocTpaHeHre BOJIH B YIIPYToM cpejie 2
2.65
2.66 | /liinHa BOJIHBI. YpaBHEHHE rapMOHUYECKON BOJIHBI. 1
2.67 ByKOBBIE BOJIHBI. 2
2.68
2.69 | KontponpHas pabora Ne 5 « MexaHnueckre BOJTHBI» 1




Tema2.6 «PensiTuBUCTCKasi MEXaHUKA 6
2.70 | [locTynaTsl cienMaIbHOM TEOPHH OTHOCUTEIBHOCTH 1
2.71 | OTHOCHUTEILHOCTh BPEMEHHU. 1
2.72 | PensITUBUCTCKHI 3aKOH CJIOKEHHSI CKOPOCTEH 1
2.73 | B3anMoCBs3b Macchl U SHEPTUU 1
2.74 | 3auet Nel mo pasznmeny « MexaHuka 2
2.75
3.Paznen «MoJiexyJsipHasi QU3NKa» 47
Tema 3.1 «MosekyJisipHasi CTPYKTypa BElIEeCTBa» 4
3.1 | AtomucTHUYecKas THIOTE3a CTPOSHUS BEIIECCTBA. 1
3.2 | Macca atoma. Mossipaast macca. KonuecTBo BerecTBa 1
3.3- [rperaTtHbIe COCTOSIHUS BEIIECTBA 2
3.4
Tema 3.2 «MoJeKyJISIpHO-KUHETUYECKAsI TEOPUST 15
UJICATLHOTO Ta3ay
3.5- | Mouens uaeaisHOro rasa 4
3.8
3.9 | AGcomoTHas Temneparypa. 1
3.10 cHOBHOE ypaBHEHUE MOJICKYJISIPHO- 2
- | KHHETUYECKOH Teopuu
3.11
3.12 | YpaBHEHUE COCTOSHUS HICaTLHOTO Ta3a. 2
3.13
3.14 | N3ompornecch 4
3.17
3.18 | JlaGoparopras pabota Ne§ «/3ydeHre U30TEPMHUECKOTO 1
npolecca
3.19 | KonTponbHas pabota Ne 6 mo reme «MoumnekynsipHast Gu3nKa» 1
Tema 3.3 «TepMmoanHamuka» 13
3.20 | IlepBblit 3aKOH TEPMOTUHAMUKH
- 3
3.22
3.23 | AnuabatHblii mpoiiecc 1
3.24 | IlpumeHeHue MepBOro 3aKOH TEPMOJANHAMHKH IS 3
- | u3omponeccoB
3.26
3.27 | Bropoii 3aK0H TepMOJIUHAMUKH 1
3.28 | [lpuHIMI AeHCTBUS TEIUIOBBIX MAIIHH. 2
3.29
3.30 | [IpoGieMBI PHEPTETHKHU B OXPaHa OKPYIKAIOIIEH CPE/IbI. 2
3.31
3.32 | KonTponbHas pabota Ne7 o Teme 1
«TepmonHaMUKa»
Tema 3.4 «KugkocTs u nmap» 9
3.33 | Mozmenp crtpoenus kuakocted. Da3oBBI mepexon map— 1
KUJKOCTh
3.34 | Ucnapenwne. KonpeHcanus 1
3.35 | HacellieHHBIC M HEHACHIINIEHHBIE Tapbl. BiaxxHOCTH BO3IyXa 1




3.36 | Kunenue xunkoctu 1
3.37 | IloBepXHOCTHOE HATSHKCHHE. 1
3.38 | CmauuBanue. KanmuisipHocTh 1
3.39 | JIaboparopHas pabora Ne9 « M3yuenue KaImAJUTSIPHBIX 1
SBJICHUH, 00YCIIOBJICHHBIX TOBEPXHOCTHBIM HATSKEHUEM
KUJTKOCTH
3.40 | I'mppocraruka. 3aKoH Apxumesa. 1
3.41 | I'mppoauHaMuka. AdpoarHaMuKa 1
Tema3.5 «TBepnoe Teno» 6
3.42 | Monenb CTpOSHHS TBEPBIX TEIL. 1
3.43 | I3aMeHeHune arperaTHbIX COCTOSIHUM BEIeCTBa 1
3.44 | MexaHn4ecKue CBOMCTBA TBEPBIX TEI 1
3.45 | KonTponbHas pabota Ne§ mo Teme 1
«KugkocTs 1 nap, TBEp0€ TEI0»
3.46 | 3auet Ne2 mo pazueny « Monekynsipaast pusukar» 2
3.47
4.Pa3jes DJIeKTPOAMHAMHUKA . 23
Tema4.l «OnexkrTpocraTukay 10
4.1 | DneMeHTapHbIN SIEKTPUUECKUI 3apsil. 1
4.2- | 3aKk0oH COXpaHEHUS IIICKTPUICCKHX 3apsI0B 2
4.3
4.4- | 3akon Kynomna. 2
4.5
4.6- | HanpspkeHHOCTB DJIEKTPHYECKOTO OIS 2
4.7
4.8- | IlpuHIUO Cyneprio3uliuy JEKTPUIECKUX MOJIEH. 2
4.9
4.10 | KonrponbHas padora Ne 9 o teme 1
« DJEKTPUYECKUE B3aNMOICHCTBUS
Tema 4.2 «IHeprus 3JIEKTPOMAarHUTHOIO B3AaUMOJACHCTBHUS 13
HEMOJABUKHBIX 3aPSAI0B»
4.11 | IMoTeHIMA IEKTPOCTATUYECKOTO TOJIS. 2
4.12
4.13 | IudJIeKTPUKHU B JIEKTPOCTATUICCKOM ITOJIC. 2
4.14
4.15 | TIpOoBOAHMKHU B BJIEKTPOCTATUYECKOM IIOJIE. 1
4.16 | DnekTpuuecKasi eMKOCTb 1
4.17 | DnekTpoeMKOCTh KOHAEHCaTopa 2
4.18
4.19 | JIaboparopHas pabota Nel0 1
«M3MepeHne 3IeKTPOEMKOCTH KOHACHCATOPa»
4.20 | DHeprus JIEKTPHUUECKOTO TOJIsL. 1
4.21 | KonrponbHas padora Ne 10 mo teme 1
«OHeprus YMEKTPOMAarHUTHOTO B3aMMOJICHCTBHSI»
4.22 | 3ader Ne 3 o Teme «DICKTPOIUHAMIKAY 2
4.23
5.1- | S5.Pa3nen «@Pu3nuecKuii MPAKTHKYM 20
5.20
O06001a10111€€e IOBTOPEHHE 2




KAJIEHJAPHO-TEMATHYECKOE IINTIAHUPOBAHHUE
no ¢usuke
Knaccll (mpo¢uiabHbIi YPOBEHD)

Ne Conepxanue Kou-Bo JIEYy S
ypo (pa3neJbl, TEMbI) 4acoB nposeje-
Ka HUS

1.Pa3znen O600maonee noBTropenne 6

1.1 | DnexTpuyeckue B3auMOICUCTBUS 1

1.2- | HanpspkeHHOCTD U MOTEHIIUAN MJIEKTPOCTATUYECKOTO TTOJIS 2
1.3

1.4- | DnexTpoeMKOCTb 2
1.5

1.6 | KonTposibHOE TECTUpOBaHHE 1

2.Pa3nes «DIeKTPOAUHAMHUKA» 52

Tema2.1 «IlocTOAHHBIH 3JIEKTPHUYECKHUI TOK) 25

2.1- | DnexkTpuyYeCcKuil TOK. 3
2.3

2.4- | 3akon OMa i OJTHOPOJHOTO IIPOBOTHAKA 1

2.5- | ConpoTuBiIeHHE TPOBOJHHUKA 3
2.7

2.8 | CoenmHEeHHUs IPOBOTHUKOB. 1

2.9 | Jlaboparopnas paborta Ne 1 «lccrienoBanue CMeIIaHHOTO 1

COCMHEHUS IPOBOTHUKOB)
2.10 | Kontponbnas pabota Ne 1 mo teme «3akoH Oma Jj1s1 ydacTka 1
LT

2.11 | 3akon OMa st 3aMKHYTOM LIETIH. 2
2.12

2.13 | JlaboparopHas pabota Ne 2«3mepenne DC u 1

BHYTPEHHET'O CONPOTHBIIEHUS] HICTOYHHKA TOKa»

2.14 | TemmoBoe NEWCTBHE AIEKTPUIECKOTO TOKA. 1

2.15 | DnexTpuyecKkHil TOK B pa3InYHbIX Cpeaax 4
2.18

2.19 | KonrpoabHas pabota Ne2 «3akoH OMa /1715l 3aMKHYTOH e 1

2.20 | 3aget Nel mo Teme « [TocTOSTHHBIN TOK» 2
2.21

Tema2.2 « MarauTHOe m0JIe» 12

2.22 | MarautHoe B3auMOJENCTBYE.

2.23 | MarauTHOE 1oJse 3JIeKTPUIECKOro TOKa.

2.25 | PaMka ¢ TOKOM B OJTHOPOJHOM MarHUTHOM ITOJIC.

1
1
2.24 | JIeWCTBUS MAarHUTHOTO ITOJISI HA TTPOBOJHHUK C TOKOM. 1
1
1

2.26 | JlaGopatopHnas paborta Ne 3 « HabGnronenue
JISMCTBUSI MATHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM

2.27 | [leiicTBUS MAarHUTHOTO TOJIS1 HA BMOKYILUECS 3apsKEHHbIE 1
YaCTHUIIBI
2.28 | IlpocTpaHCTBEHHbIE TPACKTOPUH 3aPSIKECHHBIX YaCTHIL B 1

MAardfuTHOM II0JIC.

2.29 | B3anmopencTBIe IEKTPHUECKUX TOKOB. 1




2.30 | MarHuTHBIH MOTOK. 1
2.31 | DHeprust MAarHUTHOTO TIOJISI TOKA. 1
2.32 | MarHuTHoe I0Jie B BELIECTBE. 1
2.33 | KonTponbHas padorta Ne3 « Marnetusmy» 1
Tema 2.3 «D1eKTpOMATrHETH3M» 19
2.34 | DJIC B IpOBOIHMKE, ABMXKYIITUXCS B MATHUTHOM ITOJI€. 1
2.35 | DneKTpoMarHuTHasT WHIYKLUH. 2
2.36
2.37 | CrtocoObl HTHAYITMPOBAHUS TOKA. 1
2.38 | JJabopatopHas pabota Ne 4 1
«M3yyeHune ABICHUS 3JIEKTPOMArHUTHON WHIYKIIHN
2.39 | Mcnonb30BaHUE 2JICKTPOMArHUTHON HMHIYKIIUH 1
2.40 | 'enepupoBaHue EPEMEHHOTO MEKTPHUECKOTO TOKA. 1
2.41 | Ilepenayva 37€KTPOIHEPTUU HA PACCTOSHUE. 1
2.42 | KonrponbHas pabora Ne 4 «DneKTpOMarHuTHAsI HHIYKIIHSD) 1
2.43 | AKTHBHOE U PEaKTUBHBIC CONPOTHBIICHHUS B IICTIH 2
- MEePEMEHHOT0 TOKa.
2.44
2.45 | CBoOOIHBIE TAPMOHHYECKHE AIEKTPOMArHUTHBIE KOeOaHus 2
2.46
2.47 | KoneOaTeIbHBIN KOHTYP. 1
2.48 | ITomynpoBOTHUKOBEII THOI. 1
2.49 | Tpansucrop 1
2.50 | Kontponbnas pabota Ne 5 «IlepeMeHHBIN TOK» 1
2.51 | 3auet No2 no pa3neny « DNEeKTPOAUHAMUKAY 2
2.52
3.Pazgen «DJieKTPOMArHUTHOE M3JIyYeHUE» 42
Tema 3.1«H31yyeHue U MpueM 3J1eKTPOMATHUTHBIX BOJTH 7
paauo u CBY-anana3onay
3.1- | DnekTpoMarHuTHBIE BOJHEI. 2
3.2
3.3 | DHeprus, nepeHOCUMasi BOJHAMH 1
3.4 | [laBieHue U UMIYJIbC 3JEKTPOMATHUTHBIX BOJIH 1
3.5 | CnexTp »IeKTpOMAarHUTHBIX BOJIH. 2
3.6 | Paguo u CBY- BonHBI B Cpe/ICTBAX CBS3U. 1
3.7 | KonrponbHas pabota Ne 6 «M3nydeHue u npuem 1
AIIEKTPOMArHUTHBIX BOJTHY
Tema 3.2 «I'eomeTpuyecKkasi ONTHKA» 15
3.8 | Ilpunnmn ['oiirenca. 1
3.9- | 3akoHBI pacpoCTpaHEHHs BOJIH 2
3.10
3.11 | JlaGopatopnas padota Ne 5 « Onpeznenenue 1
TIOKa3aTessl MPEJIOMIICHHS CTEKIIa
3.12 | Xon ny4eit pu NpeOMIICHHH CBETA. 1
3.13 | KonTponbHas padota Ne 7 «OTpakeHHe U MPETOMIICHHAE CBETA 1
3.14 | JIun3bl 2
3.15
3.16 | JIaGoparopHas pabota Ne 6 « Ilonydyenue 1




M300paXXEHUS C TIOMOIIBIO JTHH3)

3.17 | ®opmyna TOHKOW JTMH3HI. 1
3.18 | dokycHOE pacCTOSHUE U ONITUYECKAs CHJIA CUCTEMBI U3 IBYX 1
JINH3.
3.19 | OnTuyeckue mpuOOPHI. 1
3.20 | ducmepcus creta 2
3.21
3.10 | KonTponbsHas padota Ne 8 «I'eoMeTpudeckas ONTHKA 1
Tema3.3 «BoaHoBasi onTuka 8
3.11 | UnTepdepeHius CBETOBBIX BOJIH. 3
3.13
3.14 | Indpakuus cBera 1
3.15 | JIabopatopnas padora Ne 7 «Habmonenne uaTeppepeHny u 1
JUudpaKIUuU CBETa»
3.16 | AudpaknuonHas pemerka. 1
3.17 | JIaGoparopHas padota Ne 8 «M3mepeHune ATUHBI CBETOBOM 1
BOJIHBDY.
3.18 | KontponbHas pabora Ne 9 «BonHoBast ontuka 1
Tema3.4 «KKBaHTOBasi TeOPHUsl JIEKTPOMATHUTHOTO
H3JIy4eHHD) 12
3.19 | TeruioBoOE M3ITydEHUE. 1
3.20 | dororddexr. 2
3.21
3.22 KopnyckynspHo-BOJIHOBOH Jyallu3M. 1
3.23 BosiHOBBIE CBOCTBA YaCTHII. 1
3.24 | Crtpoenue artoma. 1
3.25 Teopus aroma BoJIopoa 1
3.26 [Tornonienne u U3ayyeHUe CBETa aTOMaMu 1
3.27 Jlazepsl 1
3.28 | KonrtponbHas padora Ne 10 « KBantoBas treopus 1
3JIEKTPOMArHUTHOTO U3ITyYCHUSD)
3.29 | 3auer Ne 3« DneKTpoMarHUTHOE U3ITy4eHHE 2
3.30
4. Paznen «®Pu3uka BbICOKUX IHEPruii 17
Tema 4.1«Pu3nka aTOMHOrO SIAPA» 10
4.1 | CocrtaB aTOMHOTO sifpa. 1
4.2 | DHeprus cBSA3M HYKJIOHOB B sJIpe. 1
4.3 EcTtecTBeHHas paguOaKTUBHOCTb. 1
4.4 | 3aKOH paJlMOaKTHUBHOI'O pacnaja. 1
4.5 | MckyccTBeHHAas paJJiOAaKTUBHOCTb. 1
4.6 JlaGopaTtopHnast pabota Ne9 «M3yueHnne B3auMOICHCTBUS 1
YACTHIL U SACPHBIX PEAKIIUN»
4.7 | Ucnionp30BaHME SHEPTHH JICJICHUS sAep. SaepHas SOHepreTrKa. 1
4.8 | TepmosiiepHBIN CUHTES. 1
4.9- | buonornyeckoe AeWCTBUE paIMOAKTHBHBIX U3ITYICHUH 2
4.10
Tema 4.2«JjieMeHTapHbIE YACTHLbD) 7
4.11 | Knaccudukaiusi 3J1eMeHTAPHbBIX YaCTHII. 1
4.12 | JlenToHbl KaK (yHIaMEHTAIbHBIE YACTHUIIBL. 1




4.13 | Knaccudukaiys u CTpyKTypa apoHOB 1
4.14 | BzauMoeiicTBHuE KBapKOB 1
4.15 Konrtpomnbnas padora Ne 11 «®Dusnka BHICOKHX SHEPTHII» 1
4.16 | 3auer Ne 4 no pazzueny « Ou3MKa BHICOKHX SHEPTHIT» 2
4.17
5.1 Pa3nen «Ctpoenue BeeaeHHoi» 7
5.1 | Pacumpsitontasics Beenennas. 3akon Xa06ia 1
5.2 | Bospact u pazmepsl Beenennoii. bosbIoii B3peiB 1
5.3 | PenukroBoe n3nyuenue. KocMmonornueckass MoJiemn. 1
5.4 | O6pa3oBaHuE TAAKTHK. 1
5.5 | Drarsl ?BOJIONNN 3BE3I. 1
5.6 CoBpeMeHHbIE NPECTABICHUS U O IPOUCXO0XKICHUU U 1
sBotounu  BceeneHHoi
5.7 Hroroas koHTpoapHas padbora Nel2 1
PH3HYeCKUI NPAKTUKYM 20
6.1- | ®usnyeckuii IPaKTUKYM 20
6.20
7.1Pa3nen «O0o0maoniee NOBTOPEHUE» 21
7.1 | Kuaemarrka MaTepuagbHOU TOYKH. 1
7.2 | JlnuHaMuKa MaTepruaIbHON TOYKH. 1
7.3 | 3aKOHBI COXpaHEHHUs 1
7.4 JlnHaMuKa IEpHOTUICCKOTO ABUKCHUS 1
7.5 | PendaruBucrckas MeXaHuKa 1
7.6 | MonekynsipHas CTpYKTypa BellecTBa 1
7.7 | MonekynsipHO-KUHETHYECKasl TEOpUS MI€aIbHOTO rasa. 1
7.8 | TepmognHammka 1
7.9 | KungkocTs u map 1
7.10 | TBepmoe TeI0 1
7.11 | MexaHu4eckue 1 3ByKOBbIE€ BOJHBI 1
7.12 | CHIBI 3IEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOIBUKHBIX 1
3apsii0B
7.13 | DHeprusi 3JIEKTPOMArHUTHOTO B3aWMOJICHCTBHS HETIOABIKHBIX 1
3apsi10B
7.14 | ITocTOSTHHBIN NEKTPUUYECKUH TOK. 1
7.15 | MarueTtusm. 1
7.16 | DneKTpoMarHeTusM. 1
7.17 | 'eomeTrpuyeckasi ONTHKA. 1
7.18 | BonHoBas ontuka 1
7.19 | KBanToBas TeOpHsl SJIEKTPOMAarHUTHOTO U3JTYYEHUS BEIIECTBA 1
7.20 | ®u3uka aTOMHOTO s/ipa 1
165 | Koppekuus 3HaHUi 1




