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AHHOTANUA

[Iporpamma cocraBiieHa Ha OCHOBE aBTOpckoil pabodeit mporpammbl A.B.Illatamunoit «Mocksa. IlpocBemenne, 2019r.». JlanHas mporpamMmma
peanu3yercs pH UCTOIb30BaHUH yueOHnkoB «@usuka 10,11» muann «Knaccuyecknii kypey» aBtopoB: I'.5.Msxumes, b.b.byxosues, H.H.Cotckuii,
B. M. Yapyrun / [Tox pen. H.A.IlapdenTreBoii .

PaGouas nporpamma no ¢usuke s 10-11 kimaccoB paszpaboTaHa Ha OCHOBE CIIEIYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

e ®denepanpHoro 3akona "O6 obpazoBanuu B Poccuiickoit ®enepanuu" ot 29.12.2012 N 273-03;

e mpukaza MunuctepcTBa obpazoBanus 1 Hayku Poccuiickoii @eneparuu ot 17 nexkadpst 2010 r. Ne 1897 «O06 yrBepxaeHuu deaepaibHOro
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00111eT0 00pa3oBaHus» (B perakuuu npukaza Munoopuayku Poccun ot 31
nexabpst 2015 r. Ne 1577);

e mpukaza MunHmcTepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparyu ot 17 mas 2012 1. Ne 413 «O6 yTBepxaeHun (eaeparbHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHEr0 O0IIEero 00pa30BaHUs» C U3MEHEHUSAMHU, YTBEPKAEHHBIMU IPUKa3aMu
MunuctepctBa oopasoBanus u Hayku Poccuiickoit @enepaunu Nel645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 1., Ne 613 ot 29.06.2017 .

e  KOHIIENLHUHU TyXOBHO-HPABCTBEHHOI'O Pa3BUTHs U BOCIIUTAHUS JIMYHOCTH IPakJaHUHA.

e CanlluH 2.4.2.2821-10 «CanutapHO-3MH1€EMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSAM U OpraHu3aluy o0ydeHus B o01ieo0pa3oBaTeIbHbIX
YUPEXICHUSAX»: IOCTaHOBIIEHU [ 1aBHOrO rocyJapCcTBEHHOTO caHuTapHoro Bpada Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e VYuebnoro mmana MAOY COIIINe2 na 2021-2022 y4eOHbIH TO/I.

PazpabGorannas pabouast mporpamma paccuuTaHa Ha 68 dyacoB B roj (2 daca B Henento) B 10 kiacce u Ha 68 yacoB B roj (2 yaca B Heneno) B 11
KJlacce, HarmpasJieHa Ha 0a30BbIi (0011e00pa30BaTeNbHBIN) YPOBEHh U3yUEHUS TIPEIMETA.

[[IxonpHBIA Kypc (U3MKHM — CHUCTEMOOOpPa3yIOIIMHA ISl €CTECTBEHHO-HAYYHBIX NPEAMETOB, MOCKOJIbKY (M3MUYECKHE 3aKOHBI, JIeXKAlllue B OCHOBE
MUPO3/IaHus, SBISIOTCS OCHOBOM COAEp:KaHMSI KYpCOB XHUMUU, Ouonoruu, reorpaduu u actpoHoMuu. Dusznka BOOPYk aeT IIKOIHHUKOB HAYYHBIM
MCTOAOM IMO3HAHHA, ITO3BOJIAIOIINUM ITOJIYYaTh 00BEKTUBHBIE 3HAHUS 00 OKpYyXaromeM MUpe.

B nporpaMme oTpaikeHbl IeNM U 3a/lauyM, IUIAHUPYEMbIE PEe3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JUYHOCTHBIE, METAlpeIMETHBIE: PEryIsITUBHBIE,
[I03HABATE/IbHBIC, KOMMYHHUKAaTUBHBIE M IIPEAMETHBIC PE3ynbTaThl. JlaHO OCHOBHOE COJAEp)KAaHUE IPOrpaMMbl, TEMATHUYECKOE U KaJCHAAPHO-
TeMaTH4YecKoe MIIaHUPOBAHNE, KOHTPOJIb YPOBHS 00y4YeHHUs, TEMbI Ta0OpaTOPHBIX PabOT, yueOHO-METOANYeCKoe 0OecreueHrne, HHTEPHET-PECYPCHI.

esn u3yvyenusi GU3MKU B CPeHEN HIKOJIE CJIeyIome:



e (opmupoBaHue y oOydaromUXCsi YMEHHUS BUAECTh M IMOHUMATh LIEHHOCTh OOpa3OBaHUs, 3HAYMMOCTh (U3UYECKOTO 3HAHUS A KaXA0ro
YeloBeKa, HE3aBUCUMO OT €ro MpodecCHOHAIBHON NEeATENbHOCTH; YMEHUN pa3nudarh (DaKThl M OIEHKH, CPABHUBATH OIICHOYHBLIE BBIBO/IBI,
BUJIETh UX CBS3b C KPUTEPUAMHU OIICHOK, (DOPMYJIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HUILIUIO;

e (opmupoBaHue y 0Oyyarolmuxcsl LEIOCTHOTO IMPEACTABICHUS O MUPE U POIM (PU3MKK B CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAy4HOM
KapTUHBl MHpa; YMEHUS OOBICHITH MOBEACHHE OOBEKTOB M MPOLIECCHl OKPYXKAIOIIEH AEHCTBUTEIBLHOCTH — MPUPOAHON, COILUAIBHOM,
KYJIBTYPHOUH, TEXHUIECKOU CPEJIbI, UCTIONB3YS ISl ATOTO (PU3MUECKUE 3HAHUS;

e npuobOpereHre 00yYAIOIIMMUCS OMbBITA PA3HOOOPA3HOM JEATENBHOCTH, ONBITA MO3HAHUS M CAMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHTHOCTEW), UMEIOIIUX YHUBEPCAIIbHOE 3HAUEHUE JIS Pa3IUYHBbIX BUAOB JEATEIbLHOCTH, HAaBBIKOB pELICHUs MpOoOJieM, MPUHATHUSA
pelleHni, MOUCKa, aHaau3a u 00paboTku UH(POpPMAIN, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUN, COTPYAHUYECTBA, () (HEKTUBHOTO
1 0€3011aCHOT0 MCIIOIb30BAHMSI PA3IMUYHbIX TEXHUYECKUX YCTPOMCTB;

® OBJIQJICHUE CUCTEMOW HAYYHBIX 3HAHHHA O (PU3MUECKUX CBOWCTBAX OKPYKAIOIIErO MUPA, 00 OCHOBHBIX (PM3MYECKHUX 3aKOHAX M O CHoco0ax Mx
HCIIOJIB30BAHUS B IPAKTUYECKON KU3HHU.

Y4yebHo-MeTOoAMUYECKOE 00ecTieueHHe 00Pa30BaTEIbHOI0 Mpouecca. Yue0Ho-MeToqu4YecKkue nocoous sl yYuTesis
YueOuuk [".5.Msxkumes, b.b.byxosies, «®usuka» knaccuyeckuit kype. 10, 11 kiace» — Mocksa, [Ipocsemienue, 2019r.
Junaktuaeckue marepuansl Pusnka 11 knace / A.E.Mapon, E.A.Mapon. — M.: U3natensctBO «/Ipodar, 2014.

TemaTtnueckre KOHTPOJIbHBIE U caMOCTOsATeNbHbIE paboThl o ¢usuke 11 xiacc / O.M.I'pomiiea. — M.: U3parensctBo «OK3ameny, 2012 r.

HNurepHeT-pecypcnl
o AHumanuu ¢puznueckux o0beKToB. http://physics.nad.ru/
o Xwuas dusuka: oOyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html
o Ypoku ¢pusuku ¢ ucnoip3oBanuem MurtepHerta. http:// www.phizinter.chat.ru/
o @usuka.ru. http://www.fizika.ru/

o ®dwusmka: KOIJIEKIHUs OnbITOB. http://experiment.edu.ru/

e ®dusmka: 3JeKTPOHHAs KOJUISKIMs onbiToB. http://www.school.edu.ru/projects/physicex


http://www.school.edu.ru/projects/physicex

®opMbl, IEPHOIMYHOCTD U MOPSAI0K TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOUYHOI yCIIeBaeMOCTH y4aluXcsi

10 kaacce
No | Pazpgen KonunyectBo uacoB no | KonrponpHas pabora JlaGopaTopHbIie pabOThI
paboueit mporpamme
1. | BBenenne. 1 0 0
du3uka ©  (QU3MYECKHE  METOJbI
W3YYEHUS IPUPOIbI
2. | MexaHnuka 30 2 7
Kunematuka 9 2
JluHamuka 9 3
3aKOHBI COXPAHEHUS B MEXAHUKE 7 1
. Craruka. ['mnpomexanuka 5 1
3. | MoJjekyJ/isipHO-KMHeTHYecKasi Teopusi | 11 1 1
4. | OcHOBBI TEPMOAHHAMHKH 7 1 0
5. | OCHOBBI )J1EKTPOANHAMHKH 19 1 2
DIeKTpOoCTaTHKa 7
3aKOHBI TOCTOSTHHOTO TOKA 6
Tok B pa3nu4HBIX cpenax 6
6. | Peseps 0
Hror 68 5 10




Kontpoas ypoBHsi 00y4enusi. ®uzunka 10 kiaacc.

Ne | HaumeHoBaHue Hctounuk

pasieNioB U TeM

| KontponpHass  pabora  Nel «Ocnoswt | [lunaktudeckue matepuansl @usuka 10 xmacc / A.E.Mapon, E.A.Mapon. — M.:
KUHeMAmuKu» NznarensctBo «podar, 2014 r.

Temarnueckue KOHTPOJBHBIC H CAMOCTOATEIbHBIC paboThl mo (usuke 10 xmace /

1K 0 Ne2 «O
osTporbrai - pabora °e (o O.N.I'pomuesa. — M.: M3natensbcTBo «OK3amen», 2012 r.

OUHAMUKU U 30KOHbL COXpAaHeHUus»

| KontponsHass pabGora Ne 3 «Ocrogul
MOJZ@Ky]ZﬂpHO-KMH@muHBCKOZZ meopuuy

| Koutponsnass pabGora Ne 4 «Ochogul
MepMOOUHAMUKUY

| KontponbHast pabora Ne 5 «3axonwr | Junaktuueckue matepuansl @usmka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
HOCMOSIHHO20 MOKAY. WznarensctBo «/Ipodar, 2014.

Temaruueckue KOHTPOJbHBIE U CAMOCTOATENbHBIE paboThl mo (usuke 10 xmace /
O.N.I'pomiuieBa. — M.: U3natenscTBO «OK3amen», 2012 r.

Tembl 1a00paTOPHBIX M NpakTHYecKuX pador B 10 kiracce

JlaGopatopnas padora Nel M3MepeHne MrHOBEHHOW CKOPOCTU M YCKOPEHHUS € MCIIO0JIb30BAaHUEM CEKYHOMEpa HIIM KOMITBIOTEPA C ITaTYNKaAMU;
Jlabopartopnast pabota No2 V3ydueHue ABMKEHUS Tesa MO OKPY>KHOCTH;

Jlaboparopnast pabota Ne3 VM3ydeHue nBrmkeHUs Tesna, OpOIIEHHOTO TOPHU30HTAIBHO;

JlaGopatopnast padota Ned HM3mepenue KECTKOCTH NMPYKUHBI,

JlaGopatopHnas padora Ne5 M3mepenue koa¢puiienTa TpeHUs CKOJIbKEHUS;

Jlaboparopnast pabota Ne6. M3ydenne 3akoHa COXpaHEHUS] MEXaHUYECKOW YHEPTHH,



Jlaboparopnast pabota No7 M3ydeHune paBHOBECHS TEJ MO ICUCTBUEM HECKOIBKHUX CHII;
JlaGoparopnast pabota Ne§ DkcrniepuMeHTalIbHAs poBepka 3akoHa I 'eit-Jlroccaka;
Jlaboparopnas pabota Ne9. HM3ydeHue mociea0BaTeIbHOTO U MapaieIbHOTO COSTUHEHUS TIPOBOTHUKOB;

Jlaboparopuas padota Nel0. M3mepenue D/]C 1 BHyTpEHHETO COMTPOTUBICHUS HCTOYHHUKA TOKA.

11 kJacc
Ne | Pazpen KomnyectBo yacoB no | KonrposeHas pabota JlaGopaTopHbie pabOTHI
paboueii mporpamme
1. | OcHoBBI iekTpoauHamMuku | 10 yacoB 1 2
(mponoJrxeHue) 1
MarnuTtHOE 110J1e
54 1
DNEeKTPOMarHUTHAS UHIYKIIHS 5
q
2. | KosieGanus 1 BOJHBI 15 gacoB 1 1
Mexannueckue KojieOaHus 3q 1
DNeKTpOMarHuTHHIE KoJae0aHus |54
BOJIHEI
MexaHHUYEeCKHE BOJTHEI
34
DNeKTPOMarHUTHBIE BOJHBI
4q
3. | Onruka 14 yacos 1 3
['eomerpuueckas U BOJHOBas 1249 3
OIITHKA
N3nydyeHue u CnekTpsl 5
q




4. | OcHoBBI CHenraAIbHOM Teopum | 3 yaca 0 0/0
OTHOCUTEJIbHOCTH
5. | KBanroBas ¢u3uka 17 yacoB 2 3
CBeTOBBIE KBAHTHI S5y 1
ATtomHas pu3nka 3y 2
dusnka aTOMHOTO siIpa T4 1 1
DneMeHTapHbIE YaCTHIIBI 249 0
6. | Crpoenune Bcenennoii 5 gyacos 0 1
7. | loBTOpeHune 4uyaca
Hroro 68 uacos 5 10

KonTpoJsb ypoBHsi 00yuenus: puzuku 11 kiaace

Ne | HammenoBanue Hcrounuxk Komudukarop | Kogudukarop BIIP
EI'D
pasziesnoB U TeM
| KontponbHast pabota Nel «Maenumnoe | Junakruyeckue marepuansl @usuka 11 xmacc / A.E.Mapon, | 3.3.1-3.4.7 4.4-4.5
noze. JneKmpomacHUmHas UHOYKYUS» E.A .Mapon. — M.: U3natensctBo «Ipoday, 2014.
| Kontpomsaas pabota Ne2 «Konebanus u TemaTuueckue KOHTPOJBbHBIE M CAMOCTOSITEIbHBIE PaOOTHI
no ¢pmuke 11 xmacc / O.M.I'pomuesa. — M.: U3naTenbcTBO
BOTHBLY
«Dx3ameny, 2012 r..
| KontponpHass pabora Ne3 «Ceemosvie 3.5.1-3.6.12 4.6-4.7
B0IHBLY 4.1-4.3
| KontponsHast pabora Ned «Ceemogule 5.1.1-5.3.6 5.1-5.4




KeaHmovl)

| KontponpHass pabora NeS «Amomnas 2.2.1-2.2.11
Quzuka. Puzuka amomHozo a0pa»

Jlaboparopnast pabota Nel M3mepenue cuibl B3aUMOJICHCTBUS KaTyIIKK ¢ TOKOM U MarHuTa; JlabopatopHas pabora Ne2 M3ydeHue 35eKTpoMarHuTHOM
uaayknun;, Jlaboparopras pabora Ne3 OmnpeneneHue yCKOpeHHUs CBOOOIHOTO TMajeHWsl MPU TOMOINM MasTHHKA; JlaGopatopHas pabora Ned
W3mepenune mnoxazarenss mpenomiieHus crekia; Jlaboparopnas pabGora NoS5 OmpeneneHue ONTUYECKOW CHIIBI JIMH3BI U (OKYCHOTO PaCCTOSIHUS
cobuparomert ymH3bL; JlabopaTopHas pabora Ne6 M3mepeHnue mnuHbBI cBeTOBOW BONHBL: Jlaboparophas pabora Ne7 HabmiogeHue CIIOMIHOTO U
nuHenWuyaToro cnektpoB; JlabopaTopHas padora Ne§ MccnenoBanue cnekrpa Bogopoaa; Jlaboparopuas padora Ne9 Onpenenenrue uMimysiabca U SHEPTrUU
YaCTHUIIBl TIPH JIBUKCHWU B MarHuTHOM moje (mo ¢ororpadusm); Jlaboparopuas padora Ne 10 Ompenenenue nepuoga oOpamieHus: IBOWHBIX 3BE3[T
(mevaTHpIe MaTEPHAIIbI).

HJAHUPYEMBDIE PE3YJIBTATBI OCBOEHUA KYPCA ®U3IUKHU

OOyuenne Gu3mKy B 00pa30BaTEILHOM YUPESKICHUH JODKHO OBITh HAITPABJICHO Ha OPMUPOBAHUE CIEAYIONIUX PE3YIILTATOB:

JIMYHOCTHBIE Pe3YJbTaThI:

- YMEHHUE YNpaBJIATh CBOEH MO3HABATEIbHON JIEATENBbHOCTBIO; - TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM YMCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MPO(GECCHOHATBFHON U 00IEeCTBEeHHON
NeSTeNbHOCTH; - YMEHHE COTPYAHUYATh CO CBEPCTHUKAMHU, IETbMU MIIQJIIETO BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHON, y4eOHO-UCCIIEI0BAaTENbCKOM,
MIPOEKTHON U APYTruX BHJAX JEATENBHOCTH; - COPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
OCO3HaHME 3HAYMMOCTH HAyKH, BIAJICHUs JOCTOBEPHOM MH(popManueil o nepeoBbIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTE€YECTBEHHOH HAyKH;
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 yCTpoicTBE MUpa U OOIIECTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY; - YyBCTBO TOPJIOCTH 32
poccHiickyto (pu3HUecKyto HayKy, TyMaHHM3M; - MOJOKUTEIbHOE OTHOLIEHUE K TPYAY, LIeJIeYCTPEMIIEHHOCTh; - KOJOTHUYECcKas KyJIbTypa, OepexHoe
OTHOIIIEHHE K POJIHOM 3emiie, IpUpOoIHbIM OoraTtcTBaM Poccuu u Mupa, mIOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB U Pa3yMHOE
IIPUPOJOUCIIONB30BAHUE.

MeTanpeaMeTHble pPe3yJbTaThl:

Pecynamuenvie YY/I: Obyuarowuticss cmooicem: - CaMOCTOATENBHO OIpPENEIsITh eI, CTaBUTh U (OPMYIHUpOBaTh COOCTBEHHbIE 3aJaud B
o0pa3oBaTeNbHON JEATENbHOCTH W JKM3HEHHBIX CHUTYallUsX; - OLIEHWBAaTh PECypChl, B TOM YHCIIE BpeMs U Jpyrue HeMaTepHalbHble pPecypchl,
HEO0OXOIUMBIE JUISl IOCTHKEHHUS MOCTABJIIEHHOW paHee IIeNId; - COMOCTAaBJIATh MMEIOIIMECS BO3MOXXHOCTU W HEOOXOIUMBIE UISl TOCTHKEHUS LEIH
PECYPCBI; - OIIPENEIATh HECKOJIBKO MYTEH TOCTHKEHNUS TOCTABJIEHHON 1LIENH; - 3a/1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOXHO OIPEJEIINUTD, YTO
1eJb JIOCTUTHYTA; - CONOCTABIATh MOJIYUEHHBIH pe3ynbTaT NesTEIbHOCTH C MOCTAaBICHHON 3apaHee IIeJIbl0; - OLIEHWBATDH MOCJIEICTBUS JOCTUKECHHS
MOCTaBJIEHHOW 1EJIU B IEATENbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIHX JIFOJCH.




Ilo3nasamenwvuvie YY/I: Oovuarowuiica cmodicem: - KpUTHIECKU OIEHUBATh U HHTEPIIPETUPOBATH MH(OPMAITUIO C PA3HBIX MO3UIINN; - PacIIO3HABATh
U (UKCUpOBaTh MPOTUBOpPEUUsT B HH(POPMAIMOHHBIX HCTOYHHMKAX; - MCIOJNb30BAaTh pPA3JIUYHBIE MOJICIbHO-CXEMAaTUYECKUE CpPEICTBA IS
MIpe/ICTaBJICHUSI BHISBIICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX TPOTUBOPEUHIL; - OCYIIECTBIATH PA3BEPHYTHIN HHPOPMAIIMOHHBIHN MOUCK U CTABUTH HE
€ro OCHOBE HOBBIC (yucOHbIC U MMO3HABATEIbHBIC) 33a4H; - HCKaTh U HAXOAUTh 000OIIECHHBIE CIOCOOBI PEUICHUs 3aa4H; - IPUBOIUTH KPUTUYECKHE
apryMeHTbI, KaK B OTHOIIEHWU COOCTBEHHOTO CYXKICHHS, TaK U B OTHOIICHUU ACHCTBHM W CYXACHHH IOPYroro 4YeIoBeKa; - aHAJIW3UPOBaTh U
peoOpa3oBBIBaTh NMPOOIEMHO-IPOTUBOPEUYHBBIEC CUTYAIUU; - BBIXOJIUTH 32 PaMKH Y4eOHOTO MpeAMeTa M OCYLIECTBIATH IIeJICHANPABICHHBIN OUCK
BO3MO>XHOCTH HIMPOKOTO TEpPEeHOCca CPEACTB M CIHOCOOOB JIEHCTBUS; - BBICTpPAUBAaTh MHJWBHUYAIbHYIO O00pa30BAaTENbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTHOLIEHMS; - MEHATh U YJEP)KUBATh pa3HbIe MO3UIMH B [T03HABATEIILHON JESATENbHOCTH
(OBITH y4eHHUKOM M yudutTesnem; (popmyiaupoBaTh OOpa30BaTENbHBIA 3aMPOC U BHINOJIHATH KOHCYJIBTATUBHBIE (DYHKIHUU CAaMOCTOSATEIbHO; CTaBUTh
npobnemMy u paboTaTh HAJl €€ PELICHUEM; YIPABISATh COBMECTHON NTO3HABATEIILHOM IEATEIBHOCTHIO U IO TYUHATHCS).

Kommynurkamuenwie YY/I: Ooyuarowutics cmodcem: - OCYIIECTBIATH ASTOBYI0 KOMMYHHKAIINIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpHU 00pa30oBaTEIbHON OpraHMU3alliy, TaK U 3a ee MpejesiaMu); - TP OCYIIECTBICHUH IPYNIOBOM pabOThl OBITh KaK PYKOBOIUTENEM, TaK U WICHOM
MIPOCKTHOM KOMaHIbl B Pa3HBIX POJIAX (TE€HEpaTOpOM HJEH, KPUTHUKOM, HCIIOITHHUTENIEM, MPE3CHTYIOMUM U T.1.); - Pa3BEPHYTO, JOTUYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHKUE a/IEKBATHBIX (YCTHBIX M MHCbMEHHBIX) S3BIKOBBIX CPEJICTB; - Paclo3HaBaTh KOH(MDIUKTHBIE CUTYAIlUH U
MpeAoTBpamaTh KOHQIMKTHI 1O WX AaKTUBHOW (ha3bl; - COTJIACOBBIBATH IO3MIIMM WICHOB KOMaHIBI B IIpoliecce paboThl HaA OO0IUM
MIPOJYKTOM/pEIIeHUEM; - MPEACTABIATh IMYOJUYHO pe3yibTaThl MHIWBUIYAJIbHOW U TPYIINOBOW ACSITENLHOCTH, KaK IMepe] 3HAKOMOW, TaKk W IMepen
HE3HAKOMOU ayJTUTOpHUEH; - MoJ0UpaTh MAPTHEPOB JJIs IEJIOBOH KOMMYHUKAIIUU, UCXOJIS U3 COOOPaXCHHUH Pe3yIbTaTHBHOCTH B3aUMOJICHCTBHS, a HE
JUYHBIX CHUMIIaTUH; - BOCIPUHUMATh KPUTHUECKHE 3aMEuaHusi KaK pecypc COOCTBEHHOTO pa3BUTHUS; - TOYHO M €MKO (OpMYyITUpOBaTh Kak
KPUTHYECKHE, TaK U OJJOOPUTEIHHBIC 3aMEUaHUs B aJIpec NPYTHX JIFOJCH B paMKaX JEIOBOW M 00pa3oBaTeIbHOM KOMMYHUKAIIUU, H30eras Py 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYKJECHUM.

IIpenMeTHbIE PE3YJabTAThI:

Buvinycknux na bazosom VYPDO6HE Hay4umcA.

e JIEMOHCTPUPOBATh Ha MPHUMEpaxX poiib U MecTO (PU3UKHU B (GOPMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJOTHI, B TPAKTUYECKOU JIEITEIBHOCTH JIHOJIEH;

e JCMOHCTPHUPOBATH HAa NPHUMEPAX B3AMMOCBA3b MCKIY (1)I/ISI/IKOI\/'I " JPYruMu €CTCCTBCHHBIMU HAYKAMMU,
e YCTAHABJIMBATb B3aUMOCBA3b CCTCCTBCHHO-HAYUYHBIX SIBJICHUMN U IMPUMCHATH OCHOBHBIC (I)I/ISI/ILICCKI/IC MOACIHN OJIA UX OIIMCaHUA 1 O6’L$[CH6HI/I$I;

e HCHOJB30BaTh MHPOPMALUIO (PU3NYECKOTO COACP)KAHUS MPHU PEIICHUH YUeOHBIX, MPAKTUUYECKUX, MPOCKTHBIX M HCCIEeNI0BATENbCKUX 33734,
UHTETpUpys HHPOPMAIUIO U3 PA3IUYHBIX HICTOYHUKOB U KPUTHUECKH €€ OLIEHHBAS;

e pa3nuMyaTh U YMETh HCIOJb30BAaTh B Y4EOHO-HCCIENOBATEIbCKOW NESATEILHOCTH METOJbl HAay4yHOTO IO3HAaHUs (HAOMIOZEHHE, OINMCaHME,
U3MEpEeHUe, HKCIEPUMEHT, BBIIBMKEHHE THIOTE3bl, MOJEIMUPOBAHUE U JAp.) U (OpPMBI HAyyHOro IMO3HaHUS ((PaKThl, 3aKOHBI, TEOPUH),
JEMOHCTPUPYsI Ha IPUMEPaX UX POJIb U MECTO B HAYYHOM ITO3HAHUH;



MIPOBOAUTDH MPSMbIE U KOCBEHHbIE M3MEHEHUS (PU3MUYECKUX BEIUYMH, BHIOMpAs U3MEPUTENIbHbIE MPUOOPHI C YUETOM HEOOXOAUMON TOYHOCTU
M3MEPEHUH, IUIAHUPOBATh XOJI U3MEPEHUM, MOJydyaThb 3HAYECHUE U3MEPSIEMOW BEJIIMYMHBI M OLEHUBATh OTHOCUTEIBHYIO MOTPEIIHOCTH I10
3aJlaHHBIM (hopMyIam;

IIPOBOAWUTE UCCICAOBAHUA 3aBUCHUMOCTEH MCKIY (bI/I3I/I‘IeCKI/IMI/I BCJIIMYMHaMU: IPOBOJUTH UBMCPCHUA U ONIPEACIATE HAa OCHOBE HCCIICAOBaHUA
SHAYCHUC MapaMETPOB, XapaKTCPU3YIOINX JaHHYIO 3aBUCUMOCTDb MCKAY BCIIMYNHAMU, U ACJIATh BBIBOJ C YUCTOM IMOIPCIIHOCTHU I/I3MepeHI/II71;

HCIIOJIB30BATh JIJISl OTIMCAHKS XapaKTepa MPOTeKaHus (PU3NYECKUX IPOIIECCOB (PU3HUECKUE BETMYUHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3h MEXKTY
HHUMU,

HCIIOJI30BATh JIA OIIMCAHHA XapaKTepa NPOTCKaHUs (1)I/ISI/II-ICCKI/IX IIponeccoB (I)I/IBI/I‘ICCKI/IG 3aKOHBI C YUCTOM I'paHUIl UX TPUMCHUMOCTH,

pelaTh KauyeCTBEHHbIE 33Jaud (B TOM 4YMCJIE M MEXIPEAMETHOIO XapakTepa): MCHOJb3ys MOJENH, (U3UYECKUEe BEIMUYMHBI U 3aKOHBI,
BBICTPAUBaTh JIOTMUECKH BEPHYIO LIETIOUKY OOBSCHEHUS (JI0Ka3aTeNbCTBa) MPEJIOAKEHHOTO B 3a/1a4e Mpoliecca (SIBIECHNS);

pemaTh pacyeTHbIC 33/1a4M C SBHO 33JaHHON (DM3NYECKON MOJENbI0: HAa OCHOBE aHAIW3a YCIOBHSI 33Ja4d BBLICIATH (PU3MUYECKYIO MOJIEIb,
HAXOJUTh (PU3MYECKHUE BEIMUMHBI U 3aKOHBI, HEOOXOAUMBIE U JTOCTATOYHBIE ISl €€ PEICHUs], TPOBOAUTH PACYEThl U MPOBEPSTH MOIYUYCHHBIH
pe3yJbTarT;

YUYUTBIBATDb I'PAHUILIBI IPUMCHCHU A U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOHeHeﬁ IIpHu pCHICHHUHA (1)I/I3I/I‘IGCKI/IX M MEXKIIPpEIMETHBIX 3a4a4,

UCMOJIb30BaTh MH(OPMAIUIO U NPUMEHSATh 3HAHUS O NMPUHIMIIAX PAOOTHI U OCHOBHBIX XapaKTEPUCTUKAX M3YyYEHHBIX MAIlWH, NPHOOpPOB U
APYTUX TEXHUYECKUX YCTPOUCTB JUISl PEIICHHSI TPAKTHYECKHX, YIeOHO-UCCIIEI0BATEIbCKIX U MPOCKTHBIX 33/1a4;

- HCTIONIb30BaTh 3HAHM O (PU3HUECKUX 00BEKTaX U Mpolieccax B MOBCEAHEBHOM KU3HU i obecriedeHus 0e30MacHOCTH pU 00palieHuu ¢ mpudopaMu
Y TEXHUYECKUMU YCTPOUCTBAMHU, JIJISI COXpAHEHUS 37J0POBbsI U COOJIO/IEHUS HOPM SKOJOTUYECKOTO TIOBEACHUS B OKpYXKAIOIIEH cpefe, NI MPUHS TUS
pPELLIEHNH B IIOBCEIHEBHON KU3HU.

Mexannueckne siBJeHUA

pacrio3sHaBaTb MCXaHUYCCKHUE SBJICHUA U OOBACHATH Ha OCHOBE UMCIOIIUXCs 3HAHWII OCHOBHBIE CBOMCTBA WU YCJI0BUS TNPOTCKAHUA 3THX
SIBIICHHIA: PAaBHOMEPHOC M HEPABHOMCPHOC JBMIKCHHE, PABHOMCPHOC W PABHOYCKOPCHHOC HpHMOJ'II/IHGI\/’IHOC JABUXKCHUEC, OTHOCHTCIBHOCTH
MEXaHHUYCCKOTO ABHKCHHAA, CB060,Z[HOC NnaacHue TCiI, PABHOMCPHOC IABUIKCHUC 110 OKPYKHOCTH, MHCPU U, B3aPIMO,Z[eI>’ICTBI/Ie TCJI, PCAKTUBHOC
ABWIXKCHUC, TICpEaada AaBJICHUA TBCPAbIMHU TCJIaMU, JKUAKOCTAMU U Ia3aMu, aTMOC(l)epHOC JaBJICHUEC, TJIaBaHUEC TCJI, paBHOBECHUEC TBEPABIX TCII,
HMCIOIIUX 3aKPCIUICHHYIO OCh BpalllCHUA, KoJie0aTeIbHOe ABHUKCHUC, PE30OHAHC, BOJTHOBOC IBUKCHHUC (3BYK);

OIMCHIBATh HM3yYCHHBIE CBOMCTBAa TE€I M MEXaHWYECKHUE SBJICHUS, MCHONb3ys (DU3MUYECKHE BEIMYUHBI: IYyTh, IMEPEMEIIEHUE, CKOPOCTb,
YCKOpEHHE, epuo]l 00palleHus, Macca Tela, INIOTHOCTh BEIIEeCTBa, CUiIa (CUila TSHDKECTH, CHUJla YIPYTOCTH, CUJIa TPEHHUS), AABICHUE, UMITYJIbC
TeNa, KWHeTHYecKasi SHeprusl, MOTeHIHaIbHAsl SHEPrusl, MeXxaHudyeckas padota, Mmexanuueckass MmourHocTb, KII/] npu coBepuiennn paboThl ¢
UCIIOJIb30BAaHUEM IPOCTOTO MeEXaHM3Ma, CHJIa TPEeHHs, aMIUIMTyAa, [epHoJ W 4YacToTa KojeOaHuM, JUIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHHsI; NMPU ONHCAHUU TPABHIBHO TPAKTOBATh (DPU3MUYECKUI CMBICI HCIOJB3YEMBbIX BEJIWYMH, MX OO003HAUEHHUS W €JUHMIIBI



U3MEpEeHUs], HaXOIUTh (JOPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (PM3UUECKYIO BEJIMYMHY C APYTMMHU BEJIMUYUHAMU, BHIYUCIATH 3HaUE€HUE (PU3NUEeCcKOn
BEJIMYUHBI;

e AHANM3UPOBATH CBOWCTBA TEJ, MEXAHWYECKHUE SBJICHHS W IPOIECCHI, UCIONB3Ys (DU3MYECKHE 3aKOHBI: 3aKOH COXPAHEHUS SHEPTyH, 3aKOH
BCEMHPHOI'O TATOTCHHS, TMPUHIMI CYNEPIIO3UIMU CHI (HaxoxkaeHue papHomercTByromen cuibl), I, II u III 3akonsl HeloToHa, 3akoH
COXpaHEHHs HMMITyJibca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; MpH 3TOM pa3indyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro
MaTEeMaTHYeCKOE BBIPAKECHUE;

® Ppa3invyaTb OCHOBHBLIC ITPHU3HAKH U3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOﬂeHeﬁi MaTCpurajibHasA TOUYKA, MHECpUHUAIbHAA CUCTCMaA OTCUCTA,

e pemarth 3a7a4u, UCIOJIb3Ysl PU3NISCKUE 3aKOHBI (3aKOH COXpPAaHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHIIUI CYIIEPIIO3UITUU Cull, I,
II m I 3akonsr HproTOHA, 3aKOH COXpaHEHHS WMITyJIbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (HOpMYJbl, CBS3BIBAIOIIHE
¢du3nuecKkue BENMYUHBI (TIyTh, CKOPOCTh, YCKOPEHHE, Macca Tejla, IUIOTHOCTh BEIISCTBA, CWJIA, JABIICHUE, UMITYJIbC Tella, KHHETHYCCKAas
SHEprus, MOTEHIMANbHAS YHEPIHsl, MeXaHuueckas padota, MmexaHnuueckas mourHocTb, KII/] mpoctoro mexanusma, cuia TpeHUs CKOJIBKECHHUS,
KOA((UIIMEHT TPEeHHS, aMIUIUTYAa, TEPUO M YacTOoTa KOJeOAHW, JUTMHA BOJHBI M CKOPOCTh €€ PACIPOCTPAHCHHS): HA OCHOBE aHAIM3a
yCIOBUS 3aJlayd 3alUCBIBATh KPAaTKOE YCIOBUE, BBIICIATH (DU3MUECKHE BEITUYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE AJISl €€ pelleHus,
MIPOBOIMTH PACUEThl U OIICHUBATH PEATbHOCTH IMOJIYICHHOTO 3HAYCHUS (DU3NIECKON BEITMYNHBI.

TenoBble ABJIeHUA

e pacro3HaBaTh TEIUIOBBIE SIBJICHUS M OOBACHATH Ha 0a3ze MMEIOIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCJIOBUS INPOTEKaHMS STUX SBICHUMI:
maddysus, u3MeHeHne oObeMa Tell MpPU HarpeBaHWU (OXJIAXKACHUH), OONbHIast CKMMAEMOCTh Ta30B, Mayas CKUMAEMOCTh XHJIKOCTEH |
TBEPABIX TEJ; TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHACHCALMS, IIABIECHUE, KPUCTAJIU3ALMs, KUIICHUE, BIAXXHOCTh BO3]yXad, Pa3jIUYHbIC
crocoObl Teruionepenaun (TEIIONPOBOJAHOCTb, KOHBEKIUS, HM3JIy4EHHE), arperaTHble COCTOSHUS BEILIECTBA, IOTJIONIIEHUE HHEPruH IMpu
UCIIAPEHUN KUAKOCTHU U BBIIEICHUE €€ IIPU KOHJICHCALUHU 11apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBIICHUS,

e OIIMCBIBATH U3YYCHHBIC CBOMCTBA TEN U TCILIOBEIC SABJICHUS, UCIIOJIB3Yd (1)I/ISI/I‘~I€CKI/IC BCJIMYHMHBI: KOJIMYCCTBO TCIIJIOTHI, BHYTPCHHASA SHCPTIHA,
TEMIICpaTypa, yACIbHAsA TCINIOCMKOCTHL BCIICCTBA, YACJIbHAA TCIJIOTA IJIABJIICHUSA, YACJIbHAA TCIJIOTA Hap006pa30BaHI/I$I, yACbHasA TCIIOTa
CropaHus TOIIJIMBA, KOB(l)(l)I/IHI/IeHT TIOJIE3HOT'O I[GflCTBI/ISI TCIIJIOBOI'0 ABUTATCIIA; MPU OIMMCAHUU IMPAaBHUJIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI
HCIOJIb3YCMbIX BCJIWYNH, UX 0003HaYCHHUS U CAUHUIBI UBMCPCHUA, HAXOAUTH (bOpMy.]'IBI, CBA3BIBAIOIIUC JAHHYTO CI)I/ISI/I‘IGCKYIO BCJINYHHY C
APYTUMH BCIMYMHAMU, BBIYUCIATE 3HAYCHHUC (1)I/ISI/I‘~IGCKOI\/'I BCJIIMYHHBI,

e AaHAJIM3HUPOBATH CBOMCTBaA TEJI, TCIIJIOBBIC ABJICHUSA U IMTPOLECCHI, UCITOJIB3YSA OCHOBHBIC IMOJIOKCHHA aTOMHO-MOJICKYJIAPHOI'0 YYCHHSA O CTPOCHHUU
BCIIICCTBA U 3dKOH COXPAaHCHUA SHCPIrUHU;

e  paznMYaTh OCHOBHBIE MPU3HAKHU U3YYEHHBIX (PU3NUECKUX MOJIENEH CTPOEHUS T'a30B, KUAKOCTEN U TBEPABIX TE;
e TMPUBOAMUTH MIPUMEPHI MPAKTUUYECKOI'O UCIIOJIB30BaHUs (PU3NYECKUX 3HAHUHN O TETIOBBIX SIBJICHUSIX;

e pflaTh 3aJadyu, HCIOJIb3YA 3aKOH COXPAaHCHUSA OBHCPruv B TCIJIOBBIX IIPOHECCAX U (I)OpMYJ'IBI, CBA3bIBAIOIIHEC (bH3quCKHC BCIIMYHHBI
(KOJ'II/I'—IeCTBO TCIUIOTHI, TEMIICpATypa, YACIbHAA TCIIJIOEMKOCTE BCIICCTBA, YACIbHAA TCIJIOTA IJIABJICHWA, YACIbHAA TCIIJIOTA Hap006pa?>OBaHI/15[,
yACbHAas TCIJIOTa CropaHus TOIIJIMBA, KOB(I)(bI/ILII/ICHT IMOJIE3HOI'O JIEHCTBUSA TEIJIOBOIO I[BI/IFaTeJ'IH)I Ha OCHOBC aHaIn3a YCJIOBUA 3aJladyun



3aMuChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3NUYECKHE BEIMUNHBI, 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE JIJISl €€ PElleHus, TPOBOAUTH PACUEThl U
OILICHUBATH PEALHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3NUECKON BEITMUUHBI.

3.J1eRTpn'{ec1cne U MAarHMTHbIC ABJICHUA

pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WJIM YCIIOBUS IIPOTEKaHUS 3TUX
SBJIIGHUM: DSJIEKTpU3alUsl TeJ, B3aUMOJICHCTBUE 3aps0B, IEKTPUYECKUI TOK M €ro JAeHCTBUS (TEIIOBOE, XMMHYECKOE, MAarHUTHOE),
B3aMMOJCHCTBUE MAarHUTOB, JJCKTPOMAarHWTHAs MHIYKIMS, IEHCTBUE MAarHUTHOIO IOJS HAa NPOBOJHUK C TOKOM M Ha JBHXKYLIYIOCS
3apsUKCHHYIO YacTHIlY, JEHCTBHE DJIEKTPUYECKOrO IO Ha 3apsKEHHYK0 4YacTUIly, OJJICKTPOMAarHUTHBIE BOJIHBI, IPSMOJIMHENHOE
pacrpoCcTpaHEeHUE CBETA, OTPAKEHUE U IIPEIIOMIIEHUE CBETA, IUCIIEPCHS CBETA.

COCTABJISATh CXEMbI AJIEKTPUUYECKHX LIeNEel C MOC/Ie0BaTENbHbIM U NapajuIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIC 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX IeNel (MCTOYHUK TOKa, KIII0Y, pE3UCTOpP, PEOCTAT, JIAaMIIOUKa, aMIIEPMETP, BOJIBTMETP).

HCIIOJIb30BATh OIITUYCCKUC CXEMbI JJIs ITIOCTPOCHUA H306pa)KCHHﬁ B IINTOCKOM 3CpKaJIC U CO6I/IpaIOH_I€I71 JIMH3C.

OIMMCBIBATH U3YUCHHBIC CBOMCTBA TeNl U QJICKTPOMArHuUTHBIC ABJICHHA, UCIIOJIb3Ys (bHSH‘{CCKHe BCIINYHHBI: BHGKTpI/I‘{eCKI/Iﬁ 3aps, Cujia TOKa,
QJICKTPHUYCCKOC HAIIPSXKCHUC, DJICKTPUICCKOC COMPOTUBJIICHUC, YACIBHOC COITPOTUBJICHHUE BCUICCTBA, pa60Ta SJICKTPHUYCCKOTIO IOJIsA, MOIIHOCTDb
TOKa, (I)OKYCHOG pacCTOSAHUC U OIITUYCCKAA CUJIa JIMH3bI, CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTa CBCTA; IIPHW OIIMCAHHUU
BCPHO TPAKTOBATbH (1)I/I3I/I‘~IGCKI/II71 CMBICJT UCIIOJIB3YCMbIX BCJIMYWH, UX 0003HAYCHUS U CANMHUIBI U3SMCPCHUA, HAXOAUTH (1)OpMy.IH)I, CBA3bIBAarOIIHNC
AAHHYIO (I)I/I3I/I‘ICCKYIO BCJIMYHHY C ApYTHUMU BCINMYNHAMU.

AHAITM3UPOBATH CBOMCTBA TEJ, JIEKTPOMArHUTHBIC SIBJICHUS M IIPOLIECCHI, UCIIOJNIb3Ys (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsana, 3akoH Oma aiis ydacTka 1enu, 3akoH Jlxoyns-JIeHia, 3ak0oH IPsIMOJIMHEMHOTO paclHpOCTPaHEHUs CBETA, 3aKOH OTPAXKEHUsl CBETA,
3aKOH IPEJIOMJIEHUS CBETA; MPU ATOM PA3JINYaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BhIPA’KEHUE.

IMPUBOJUTH MMPUMEPHI MPAKTHYCCKOT'O UCITOJIb30BAHHUA (1)1/13I/I‘-I€CKI/IX 3HAHUH O OJICKTPOMAarHMTHBIX SIBJICHUAX

pemiath 3ajlaud, MCMONb3ysS (QHU3MYecKue 3aKoHbl (3akoH Oma Juig ywyacTka 1enu, 3akoH JDxoynsg-JIeHna, 3akoH MNPSMOJIMHEHHOTo
pacnpocTpaHEHHs CBETa, 3aKOH OTPaXKEHMsI CBETa, 3aKOH IPEJIOMJIEHHS CBETa) U (OPMYJIbl, CBSI3bIBAIOIINE (PU3NUYECKHE BEIUYUHBI (CHIa TOKA,
JIEKTPUUYECKOE HANPSKEHHE, FIEKTPHUUECKOe CONPOTUBIICHHE, YSIbHOE COPOTUBICHHE BELECTBA, paboTa 3JIEKTPUUECKOTO MO, MOLUTHOCTb
TOKa, (pOKyCHOC PACCTOSAHUEC U OIITUYCCKAsA CUJIa JIUH3bI, CKOPOCTH SJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI 1 4aCTOTAa CBCTA, q)OpMy.]'II)I pacucTa
JIEKTPUUYECKOTO COMPOTUBIICHUS MPH IMOCIENI0BATEIbHO U MapajuleIbHOM COCIUHEHUU MPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M
3aIMUCbIBATh KPATKOC YCIIOBUE, BBIACIIATH (1)I/I3I/I‘-IGCKI/IG BEJINYNHBI, 3aKOHbI U CbOpMy.]'II)I, HGO6XO)II/IMI)IQ IJid €€ pCUICHUA, IPOBOAUTE paCyY€Thl U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUCHUs (PU3HMUECKON BEITUYHHBI.

KBaHTOBBIC ABJICHUSA

pacrio3HaBaTb KBAHTOBEBIC SIBJICHUA U 00BACHATH HA OCHOBE HUMCIOIINXCA 3HAHWII OCHOBHEIC CBOIMCTBA MJIN YCJIOBUS MMPOTCKAHUSA 3TUX SIBJICHHIA:
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD, O-, B- U Y-U3J1y4CHHS, BOSHUKHOBCHHUC JIMHENYaToro CIICKTpa U3JIYyYCHUA aTOMA,



e OIUCHIBATh M3YyYEHHBIE KBAHTOBBIC SIBICHUSA, UCIONb3Yyd (PU3NYECKUE BEIMYMHBI: MAaCCOBOE YHCIIO, 3apsI0BOE YMCIIO, MEPUOJI MOypacmajia,
9Heprusi (POTOHOB; TMPU OMUCAHWHM MPABHIHLHO TPAKTOBATH (PU3WYECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, UX OOO3HAUCHUS WM €IUHUIIBI
U3MEpEeHUs; HaXOIUTh (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEJIHMYMUHY C IPYTMMH BEIMUYMHAMU, BHIYUCIATH 3HaUeHUE (pu3nueckon
BEJTMYMHEI;

e AHANM3UPOBATH KBAHTOBBIC SIBIICHUS, HCIOJIB3Ys (U3NYECKHUE 3aKOHBI WM TOCTYJaThl: 3aKOH COXPAaHEHUsS JHEPTUH, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS MAacCOBOTO 4YHCIA, 3aKOHOMEPHOCTH H3IY4YEHHsS U TOTJIOIIEHUS CBETa aTOMOM, IpPH 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MAaTEMaTHUECKOE BBIPAXKECHUE;

e Ppa3in4yaTb OCHOBHBIC ITPU3HAKH HHaHeTapHOﬁ MOACIN aToMa, HYKHOHHOﬁ MOACIIN aTOMHOI'O AApa,

e IIPUBOJUTH IPHUMEPEI MPOABIICHHA B IIPHUPOAC KW IMPAKTHUYCCKOI'O MCIIOJIB30BAaHUA PAOTWMOAKTHBHOCTH, AACPHBIX W TCPMOAACPHBIX pCaKHHﬁ,
CIICKTPAJIbHOT'O aHAJIM3a.

DJIeMEeHTbI ACTPOHOMMU

® YKa3bIBATb HAa3BAHUA TIJIIAHCT CoaHeuHOM CUCTEMBI; pa3JIn4aTb OCHOBHBIC IIPU3HAKU CYTOUYHOI'O BPAIICHUSA 3BE3JHOI'O He6a, JABUKCHU A HYHLI,
COJIHIIa U IIAHET OTHOCUTCIIBHO 3BC3/1,

e TIOHUMATb pA3JIUYHNA MCKIY FeHI/IOHCHTpH‘ICCKOﬁ u FCOHCHTqueCKOﬁ CUCTCMaMH MHPaA,

BeInyCKHUK Ha 0a30BOM YPOBHC ITOJAYYUT BOSMOXHOCTb HAYUNTHCA.

e T[IOHUMAaThb U OOBSACHATH LEIOCTHOCTh (PU3MUECKON TEOpUH, pa3jinyaTh IPaHMIIbl €€ NPUMEHMMOCTH U MECTO B DSy APYTrux (U3HUECKUX
TEOPHIL;

e BJIAJICTb NIpUEMaMU ITOCTPOCHUA TCOPECTHUYCCKUX HOKA3ATCIILCTB, a4 TAKKE IMMPOTHO3UPOBAHUA ocoOeHHOCTEH MMPOTCKAHUA (1)I/I3I/I‘-ICCKI/IX SIBIICHUI
" IPpOLECCOB HAa OCHOBEC MOJTYYCHHBIX TCOPETUUCCKUX BBIBOJOB U 1OKA3aTCIILCTB,

e  XapaKTEpU30BaTh CHCTEMHYIO CBS3b MEXKIY OCHOBOMOJATalOIMMU HAYYHBIMHU MOHSATHSIME: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOIe),
JBH>)KEHUE, CUJIA, SHEPTHS;

e BbIJIBUTATh I'MIIOTE3bI HA OCHOBC 3HAHUS OCHOBOIIOJIararomux (1)I/IBI/I‘~ICCKI/IX SaKOHOMepHOCTeﬁ " 3aKOHOB,
e CaAMOCTOATCIIbHO IINIAHUPOBATH U IIPOBOAUTH (1)H3I/IquKI/Ie 9KCIICPUMCHTBI;

e XapaKTepu30BaTh INI00ATbHBIE MPOOIEMBI, CTOSAIINE NEPe YeTOBEYECTBOM: SHEPIeTUYECKHE, ChIPbEBbIE, IKOJOTMUECKUE, — U POJIb (PU3UKU B
pELIeHNH ATHX IPobOIIeM;

* PpCIIaTh MPAKTUKO-OPUCHTUPOBAHHBLIC KAUYCCTBCHHBLIC W PACUYCTHLIC (I)PBPI‘ICCKI/IC 3agadynu C BBI60pOM (I)I/I3I/ILI6CKOI71 MOZCIIN, HUCIOJIb3ysd
HECKOJIBKO (i)mnqecxnx 3aKOHOB HJIN (1)0pMy.]'I, CBA3BIBAIOIINX U3BCCTHBIC (bmnqecm/le BCJIMYHHBI, B KOHTCKCTE MCKIIPECIMETHBIX CBﬂSeﬁ;

e OOBSCHSATH NPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU U3YYEHHBIX MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;



- OOBACHATD YCJIOBUSA NpPUMEHEHUs (PU3MYECKHX MoJeNed MpH pemeHuH (U3NYECKUX 3ajad, HaXOOuTh aJCKBAaTHYIO MpPEIJIOKEHHOW 3aaaye
(bu3nIecKyo MOJIETb, pa3pelaTh IpooaeMy, Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK ¥ MIPU IOMOIIU METOJIOB OIICHKH.

Mexannueckue sIBJIEHUS

WCTOJIb30BATh 3HAHUA O MEXaHWYECKUX SBJICHHUIX B IMOBCEIHEBHOW >KM3HU JJIs oOecrieueHus: 0€30MacHOCTH MpH 0OpalieHnu ¢ IpudopaMu u
TEXHUYECKMMHU YCTPOHCTBAMH, S COXPAHEHMs 3]I0pOBbsi M COOJIOAEHUS HOPM SKOJIOTMYECKOrO IIOBEJEHHS B OKpYXKawollel cpene;
MPUBOANUTH TPUMEPHI MPAKTHUYECKOTO HCIOIb30BaHUA (PU3MUECKUX 3HAHUN O MEXaHMYECKUX SIBICHHUSIX M (PU3NYECKUX 3aKOHAX; MPUMEPHI
HCIOJIb30BAHUS BO30OHOBIIIEMBIX HICTOUHUKOB SHEPIHH; HIKOJIOTHUECKUX MOCIEICTBUM NCCIIeA0BAaHUSI KOCMUYECKOT0 IIPOCTPAHCTB;

pa3iuyath rpaHUIbl IPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOINMH XapakTep (DyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
MEXaHHYECKON 3HEPTHH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH BCEMHPHOTO TSATOTCHHS) U OTPAaHUYCHHOCTh MCIOJIB30BAHUS YaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1ip.);

HAXO/UTh aJIEKBATHYIO MIPEUIOKEHHON 3a7aue PU3NIECKYI0 MOJEIh, pa3pemarhb MpodiieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH 110 MEXaHHKE C
MCMOJIb30BAHUEM MAaTEMAaTUYECKOTI'0 aIapara, Tak ¥ MpH MOMOIIH METOA0B OLEHKH.

TenoBble ABJIeHUA

UCIIOJB30BaTh 3HAHHUA O TCIIJIOBBIX SABJICHUAX B HOBCGI[HCBHOI;'I JKHN3HHU JJIA obecnieucHuss 0€30IIaCHOCTH Ipnu O6paIIICHI/II/I C HpI/I60paMI/I n
TEXHUYCCKUMU YCTpOﬁCTBaMH, AJI COXpaHCHHUA 3O0POBbA U CO6J'IIO)1€HI/I$I HOPM DJKOJIOTMYCCKOTO TIOBCACHUA B Oprncanmeﬁ cpeac;
MPUBOJAUTH IMPUMEPHBI SKOJIOTHUICCKUX HOCHGI{CTBI/Iﬁ pa6OTI>I HBHF&TCHCﬁ BHYTPCHHCETO CrOpaHus, TCIIJIOBBIX U FHI[pOBJ'ICKTpOCTaHIII/H\/JI;

pa3nauyaTh rpaHULlbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (yHAaMEHTAJIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH
COXPAHEHMs SHEPTUHU B TEIUIOBBIX MPOLIECCAaX) U OTPAHUYEHHOCTh MCII0JIb30BaHNS YaCTHBIX 3aKOHOB;

HaxOJIUTh aJIEKBATHYIO MPEIOKEHHOM 3aade (PU3HUECKYI0 MOJIeb, pa3pemiarh NpooieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUN O TETUIOBBIX
SIBJICHUSIX C UCTIOJIb30BAHMEM MATEeMaTHUECKOT0 anmnapara, Tak U Ipy MOMOIIA METOJOB OLIEHKH.

3HeKTpI/I‘IeCKI/Ie N MArHUTHBIC ABJICHUSA

HCIIONL30BaTh 3HAHHUSA 00 OJICKTPOMAarHuTHBIX SBJICHUAX B HOBCG}IHGBHOI\/’I KHU3HU I obecnieyeHnss 0E30IACHOCTH npu 06paHIeHI/II/I C
HpI/IGOpaMI/I N TCXHHUYCCKHUMHU yCTpOﬁCTBaMH, AJId COXPAaHCHUSA 300POBbA U CO6J'IIOI(CHI/I${ HOPM 3KOJIOTHUYCCKOI'0 MOBCACHUA B oxpymaromeﬁ
cpeac; NpuBOANUTE NIPHUMEPHI BIIMAHHA JICKTPOMAarHUTHBIX I/I3J'IY‘-IGHI/II>1 Ha )XUBBIC OPIraHU3MBI;

pa3nauyaTh TPaHULIBl TPUMEHUMOCTH (PM3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUs
AJIEKTPUUYECKOTO 3apsi/ia) U OTPAaHUUYEHHOCTh MCIIOIB30BaHMs YaCTHBIX 3aKOHOB (3akoH OMa /17151 ydyacTKa 1enu, 3akoH Jxoyns-Jlenua u np.);



e HCIOJB30BATh MPUEMbI MOCTPOEHUS (PU3NYECKUX MOjieel, morcka U (OpMYIUPOBKH J10KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

e HAXOJWUTh AaJEKBAaTHYIO IPEUIOKCHHONW 3amade (PU3NYECKyI0 MOJEb, paspeliaTb MpoOJeMy Kak Ha OCHOBE MMEIONIUXCS 3HAHUM 00
3JIEKTPOMArHUTHBIX SIBJICHUAX C UCIOJIb30BAHUEM MaTEMaTHUECKOro anmnapaTa, Tak ¥ IIpU HOMOILM METOJIOB OLIEHKH.

KBaHTOBBIE ABJIEHHUA

e HCHOJB30BATH IOJYYCHHbIC 3HAHWSA B TOBCEIHEBHOW >XH3HH NPH OOpAIICHUH C NPUOOpPaMU M TEXHHUYECKUMH YCTPOHCTBaMHU (CUETUHK
MOHU3UPYIOLIMX YACTHLL, T03UMETP), AJIsl COXPAHEHUS 30POBbs U COOIIOAEHUS HOPM HKOJIOTHUECKOT0 MTOBEJICHHSI B OKPY’KaIOLIeH cpee;

e COOTHOCHUTB SQHCPIUIO CBA3U ATOMHBIX AACP C I[e(l)eKTOM MaccChlI,

e TMPUBOAWUTL NPHUMEPLI BIUAHUA PAAVMOAKTUBHBIX H3Hy‘l6HHfI Ha JKMBBIC OpraHW3MbI;, IMIOHHUMATb MNPHUHIHWIL I[CﬁCTBH?I A03MMETpPa U pPa3jindaTb
YCJIOBUA €0 UCIIOJIb30BAHUA,

e JIOHMMATh 3KOJIOTHYCCKHEC HpO6JI€MI)I, BO3HHUKAIOMIUC IIPpHU HCIIOJIB30BAHHWU ATOMHBIX BHGKTpOCTaHHHﬁ, U IOyTH PCIICHHUA OTHX HpO6JI€M,
MEPCICKTUBBI UCIIOJIB30BaHUS YIIPABIIKIEMOI'O TEPMOAACPHOI'O CUHTE3a.

DJieMeHTbI ACTPOHOMMH

® YKa3bIBaTb O6HH/IC CBOMCTBA M OTJIWYMS INIAHET 3€MHOMU rpynmbl 1 IJIAHCT-TUTAHTOB; MaJIbIX TCJI CoytHeYHOM CHCTEMBI U OOJIBIINX IJIAHET,
IIOJIB30BAaTbHCA KapTOﬁ 3BC3IHOI'O HeOa npu Ha6J'IIOI[eHI/IHX 3BEC3HOTO He6a;

e pasznM4aTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3Mmep, LIBET, TEMIIEpaTypa) COOTHOCUTD LIBET 3BE3/bI C €€ TEMIIEPATYPOil;

®  pa3inyaTb 'MIIOTE3bI O IPOUCXOKIACHUN CoJIHEeYHOM CHCTEMEI.

COJAEPKAHUE KYPCA ®PUBUKH

Beenenne. ®usuka u (lm?.nqeclme METOAbI H3YUYCHUSA IPUPOABI

®uszuka — pyHIaMEHTalIbHAsg HayKa o mpupoje. Meroabl HAydHOro HMcciaeAoBaHus (pusndeckux sBiaeHuil. MoaenupoBanue (GU3HUECKUX SBICHUM U
nporeccoB. Ou3nueckuii 3aK0H — rpaHUIbl IPUMEHUMOCTH. DU3nyeckre TeOpUu U MPUHIUI COOTBETCTBUS. Poib U MecTo ¢pu3uku B HOpMHUPOBAHUN
COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B IPAKTUYECKOM AEATEIBHOCTH JIFOJIEH.

Mexannueckne siBJeHUSA

['panuubl TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKU. BakHeHme KUHEMAaTHYEeCKHME XapaKTEepPUCTUKU — IEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE.
OcHoBHBIE MOJIENIH TEJ U IBIKeHHM. B3anmoneiicteue Ten. 3akonsl BcemupHoro Tsarorenus, ['yka, cyxoro Tpenus. MHepunanpHas cucTeMa OTCUETA.



3akoHbl MexaHukd HproToHa. MIMIynbCc mMaTepuaibHOW TOYKH M CUCTEMBI. MI3MeHEHHEe M COXpaHEHUE UMITyJibca. MeXaHU4eCcKasl SHEPrus CUCTEMBbI
Tes. 3aKOH COXpaHEHUs] MeXaHHYecKon sHepruu. Pabora cuibl.

OcHOBBI MOJIeKyJIﬂpHO-KHHeTH‘{eCKOﬁ TEOPUHU

MonekynsapHo-kuaernueckas Teopust (MKT) cTpoenus BemecTBa u ee dKCIEpUMEHTAIbHBIC J0Ka3aTeabcTBa. AOCOIIOTHAS TeMmIlepaTypa Kak mepa
CpellHe KMHETHMYECKOW HSHEpruM TEIUIOBOrOo IBMIKEHHUS 4YacTHI[ BemlectBa. Mojens uaeanbHOro rasza. [laBineHue raza. YpaBHEHHE COCTOSHHS
uJieaibHOTO Ta3a. YpaBHeHue MenaeneeBa—Kianelipona. ArperatHbie COCTOSIHUS BEIIECTBA.

OCHOBBI TEPMOJAMHAMMUKH

Buytpennss sueprus. Pabora u teruionepenaya Kak crocoObl M3MEHEHUs1 BHyTpeHHeW sHepruu. [lepBolii 3akoH TepmonuHamuku. HeoOpatumocTh
TEIUIOBBIX MpoleccoB. [IpuHIMIBI NeicTBUS TEIUIOBBIX MALIMH (IIapoBasi TypOUHA, JBUIaTe)Ib BHYTPEHHETO CrOPaHus, peakTuBHBINA qBurareins). KI1J]
TEIJIOBOM MalllMHBI.

OcHoBBI IJIECKTPOANHAMUKH

Onexrpuueckoe nose. 3akoH Kynona. HanmpsskeHHOCTh M ITOTEHLMAN 3JIEKTPOCTaTUYECKOro mosst. IIpoBoIHUKH, MOTYIPOBOAHUKN U AUAJIEKTPUKH.
Konpnencarop. IlocTossHHBIN 35ieKTpudecKuil TOK. VICTOUHMKYM 3JIEKTpUYECKOro TOKA. DJIEKTpUYecKas LEelb U €€ cocTaBHble yacTH. Hanpasinenue u
JelcTBUs AneKTpuueckoro Toka. KosebarenbHbli KOHTYp. OJEKTpPOMAarHUTHbBIE BOJIHBL. JlMama3oHbl 3JEKTPOMATHUTHBIX W3IYYEHUH M HX
IIPAKTHUYECKOE ITIPUMEHEHUE.

DneKTpOMarHuTHbIE KojeOaHus. ODNEeKTpoABIKYyIIas cwia. 3akoH Oma juid NOJHOM nenu. DJIEeKTPUYECKUH TOK B IPOBOAHMKAX, 3JIEKTPOJIHUTAX,
IIOJIYITPOBOJIHUKAX, Fa3ax U BaKyyMe.

OCHOBBI JIEKTPOAMHAMMKH (MPOAOJIKEHHE).

Wuaykuust MarHuTHOTO nostst. JlelicTBUe MAarHWTHOTO MOJIE Ha MPOBOAHMK C TOKOM U JIBIDKYILYIOCS 3apsbKeHHyro yactuiy. Cuiia Ammepa u cuiia
Jlopennia. MarnutHsle cBolicTBa BeniecTBa. [lOoTOK BEkTOpa MarHUTHOM MHAYKIMM. SIBIE€HHE DIIEKTPOMAarHUTHOW WHAYKIHMH. 3aKoH
ANEKTPOMArHUTHOM MHIYKIMH. DieKTpoMarHuTHoe noJje. [lepemennsbiit Tok. SIBnenne camonHykiuu. MHIyKTUBHOCTb.

Kosedanusa v BOJIHBI

Mexannueckue KonebGaHHs M BOJIHBL. AMIUIMTYJA, NEpuoJl, 4yactora, (asza koneGanuil. IIpeBparieHus sHepruu npu KojeOaHMsIX. BeIHYXaeHHBIE
Kose0aHus, pe3oHaHc. [lonepeynslie U MpoAOIbHBIE BOJHBL. DHEprus BoJIHbL. MHTephepeHuus u qudpakiiys BoJaH. 3ByKOBbIE BOJIHBI.

OnexkrpoMarHuTHele KoneOanusi. KoneOaTtenbHblit KOHTYp. CBOOOJHBIE D3JEKTPOMArHUTHBIE KojeOaHUA. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
kosneOanus. Pezonanc. [lepemennniii Tok. KoHaeHcatop M KaTymka B LEeNd IepeMeHHOro Toka. I[Ipous3BojacTBo, mepepaya U moTpebieHHe
AJIEKTPUUYECKON SHEPruM. DIEMEHTapHas TeopHs TpaHcopmaropa. DIeKTpOMarHuTHoe moje. BuxpeBoe anekTpuyeckoe moje. DNeKTPOMarHuTHhIE
BoaHbl. CBoiicTBa SJICKTPOMArHuTHBIX BOJIH. JII/IaHa?;OHBI OJICKTPOMArHuTHBIX I/I3J'IyLIGHI/II\/’I " UX IPaKTHYCCKOC NPUMECHCHUC. HpI/IHIII/IHI)I PaaruoCBA3N U
TEJIEBUICHHUS.

Ontuka



['eomeTpuueckas ontuka. IIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOM cpele. 3aKOHbl OTpaKeHUs MU mpesiomiieHus cBera. [lomHoe
BHyTpeHHee oTpaxkeHue. Ontudeckue npuOopsl. BomHoBbIe cBolicTBa cBeta. CkopocTh cBeTa. MHTepdepennus cBera. KorepenTHocTh. Judpakmus
cseta. [longpuzanus ceera. Jlucnepcus ceera. [IpakTuueckoe npuMeHeHNE 31EKTPOMArHUTHBIX U3ITyYSHH.

J1eMeHThI TCOPUH OTHOCUTECJIBbHOCTH

WMHBapnaHTHOCTh MOAYJISI CKOPOCTH CBeTa B BakyyMe. [IpuHIun otHocutenpHOCTH OHHIUTEHHA. CBA3b Macchl M DHEPrMM CBOOOAHOM YaCTHILIBI.
Oneprus nokos. CBs3b MacChl C SHEPTUECH.

KBanToBas pusuka

I'umote3a [Tnanka o kBaHTax. @otodddekt. YpaBHenue DitHmTeiiHa st portodddexra. Poronsl. I'unoresa ae bBpoilis 0 BOIHOBBIX CBOHCTBaxX
yactull. KoprnyckynsipHo-BoiaHOBOH ayanusm. CooTHoIIeHHue HeompeneneHHocTH ['eiizenOepra. [lnanerapHass monmenb crpoeHus: atoma. OMBITHI
Pesepdopna. KBantossie mocrynatel bopa. Mcryckanue u morjomieHre cBera atoMoM. Jlazepsl.

CocraB U cTpoeHHe aTOMHOTO sizipa. SnepHbie cuibl. JleekT Macchl M PHEPTHUS CBA3H aTOMHBIX siiep. BHIbI panOaKTHBHBIX MPEBpAIEHUH aTOMHBIX
anep.

3aKkOoH paJMOaKTUBHOTO pacnaaa. SnepHele peakuuu. llenmHas peakuus JAeneHus sAep. M SHEPrus CBA3M HYKJIOHOB B sjape. SaepHas
sHepreTuka. [IpuMenenue snepHON HHEPreTUKU. BrnusHMe MOHU3MPYIOLIEH pagualuy Ha JKUBbIE OpraHu3Mbl. Jlo3a u3IydeHHs, 3aKOH
PaZOaKTUBHOIO paclajia v ero CTaTUCTUYECKUI XapakTep. DJIeMeHTapHble YacTullbl. @yHaMEeHTaJIbHbIE B3aUMOICHCTBUSI.

Ctpoenune BcesienHoit

CoBpeMeHHbIE TIPeICTaBICHHS O MPOUCX0XAeHUU U dBomonnu ConHna u 38e31. CtpoeHue comHeyHol cucteMbl. CucreMa «3emis — Jlynay. OOmiue
ceenenus o CoinHile (BU B TEIECKOI, BpallleHHWEe, pa3Mephbl, Macca, CBETUMOCTh, TEMIIEpATypa COJIHIIA U COCTOSIHHE BEIIECTBA B HEM, XUMMYECKUMA
coctaB). Mcrounuku sHepruu u BHyTpeHHee cTrpoeHue Comnuna. Knaccudukanus 3Be3n. 3Be3apl 1 UCTOUHUKK HX dHepruu. dusmdeckas mpupoja
3Be3n. Hamra [Mamaktuka (cocraB, cTpoeHue, ABWXKEHHE 3Be3] B [anmakTuke W ee BpaimieHue). [Ipoucxok/ieHne W SBOJIONMS TaJaKTUK U 3BE3T.
[IpencraBnenue o CTPOCHUU U IBOJIOLUU BeeneHHo.



KAJIEHAAPHO- TEMATHYECKOE IVTAHUPOBAHHUE

10 xiacc (68 yacoB —2 yaca B HeJ1eJ110)

Ne Tema ypoxka [IpenmeTHbIe pe3yabTaThl
1 BBenenne.
1 Uro wm3ywaer ¢usuka. Dusuveckue | 3HATh CMBICT IMOHATHH: (HU3WYECKOe SBIIGHWE, THUIOTE3a, 3aKOH, TEOpHs,
siBiieHns1. HaOIroneHns v ONbITHL. B3aMMO/ICIICTBHE; BKJIal POCCUNUCKUX U 3apyOekKHBIX YIEHBIX B pa3BUTHE (DU3HKHU.
YMeTh OTIAMYaTh TUIOTE3bl OT HAyYHBIX TEOPUH; YMEThb NPUBOJIUTH MPUMEPHI,
MMOKa3bIBAIOIINE, YTO HAOIIOACHUS U IKCIIEPUMEHT SBJISIOTCS OCHOBOM IS BBIJIBHOKCHHS
TUIIOTE3 U TEOPHIA.
2 MexaHHKa
Kunemamuka
2/1 Mexannueckoe  nBmwkeHuH. Cucrtema | 3HaTh pazNUYHbIE BUIBl MEXAaHHMYECKOTO JBUKEHHS, (U3NYECKUN CMBICT TOHSTHS
oTcyerTa. CKOpPOCTH; 3aKOHBl PaBHOMEPHOTO MNPSIMOJIMHEWHOTO JBH)KEHUS; CKOPOCTH; CpEIHEU
CKOpPOCTH, MTHOBEHHOU CKOPOCTH, YPaBHEHUS 3aBUCUMOCTH CKOPOCTH OT BPEMEHU IPU
3/2 PaBnomepnoe aBmxenue Ten. CKOPOCTb. NPSAMOJIMHEHHOM  PaBHOINEPEMEHHOM  JIBUKEHHH, OCHOBHBIE  XapaKTEPHUCTUKHU
YpaBHEHHE PABHOMEPHOIO  JBU)KCHHS. PaBHOMEPHOT'O IBMIKCHHUS TEJla 110 OKPYKHOCTH
Pemtenue 3agau. .
YMeTh CTpOUTh W 4YHUTaTh TpapuKd PABHOMEPHOTO MPSIMOJMHEWHOTO JBUKCHUS,
43 T - HCIOJIb30BAaTh 3aKOH CIIOKEHUS CKOPOCTEW MNpU PELIEHUMH 3aJad, pelaTh 3aJadyd Ha
padnku IpAMOJMHCHHOTO oTpeJieJIeHUe CKOPOCTH Telda W €ro KOOPAMHATHl B JIIOOOM MOMEHT BpPEMEHH TIO
paBHOMEPHOT'O JBHKCHUS. Pemenue




3aad.

5/4

Ckopoctb pu HEPAaBHOMEPHOM
IBWDKEHUH.  MTHOBEHHasi  CKOpOCTb.
CnoxxeHue CKopocTei.

6/5

[Ipsmonuneiinoe PaBHOYCKOPEHHOE
neuxkeHne. MHCTpyKTAK no
TB. Jlabopamopnas paboma Nel
«HM3mepenue McHOBeHHOU CcKOpocmu u
VCKOpeHus. c UCnoIb308aHueM
ceKyHoomepa — uau  KOMnvlomepa ¢
oamyuxamuy

716

PaBHOMepHOE  IBMXKEHHME  TOYKM IO
OKPY>KHOCTH.

8/7

HNucrpykraxxk mno Tb. Jlabopamopuas
paboma No2 «H3zyuenue Osudicenusi mena
10 OKPYHCHOCIU»

9/8

Kunematuka aOcoifOTHO TBEpAOro Tena
Pemenue 3amau mo teme «KuHemaTuka.

10/9

KonTpoabLHas padoTa Nel
«KuHeMmaruka.

3alaHHBIM Ha4daJIbHBIM YCJIOBHAM, OINPEACTIAThE KMHEMATHYCCKHUEC XapaKTCPUCTUKU IIPU
PaBHOMCPHOM JBWIKCHHU TCJIa IO OKPYXKXHOCTHU, IIPUMCHATH NOJYUCHHBIC 3HAHHUA IMPU
PEIICHUHU 3a1a4

Hunamuxa

111

AHanu3  KOHTpOJbHOM  paboTel
KOPPEKLMs YVI. OcHoBHOE
yTBepkaeHre mexaHuku. Cuia. Macca.
Ennnuna maccel.

12/2

IlepBbiit 3akoH Hprorona. Bropoi 3akoH

3HATE/IIOHUMATh CMBICHI ITOHATHI MHEpHHAJIbHasd W HCUHEpUHAJIbHAasd CHUCTEMaA
OTCYETa», «B3aMMOJCHCTBHUE», «UHEPTHOCTHY, «UHEPLHUS», «CHIIA», «YCKOPEHHEY,
CMBICIT 3aKOHOB HBIOTOHA, «TpaBUTAIIMOHHBIE CHIIBI», «BCEMHPHOE TATOTCHHEY», «CHJIA
TSOKECTH», «YINPYTOCThY», «IehOpMallUs», «TPEHUE»; CMBICT BEIHUYUH (OKECTKOCTBHY,
«k02(pGUIMEHT TpeHUs»; 3akoH [ yKa.




HrroroHa.

13/3

Tperuii 3akoH  Hprtorona. IIpunnun
OTHOCHUTEIbHOCTH I amunes.

14/4

Cuna TSKEeCTH U CHIa BCCMHUPHOTO
TATOTCHHA.

15/5

Hucrpykrax mno Tb. Jlabopamopnas
paboma Ne3 «H3yuenue osudicenus mena,
OPOUEHHO20 20PU3OHMANBHO »

16/6

Hedopmamum U CHIIBI yOpyroctu. 3aKoH
I'yka. Bec. HeBecomocTs.

17/7

HUucrpykrax mno Tb. Jlabopamopuas
paboma Ned «H3zmepenue dwcécmxocmu
NPYIAHCUHBLY

18/8

Cunbr Tpenus. MHeTpykTam no
TB. Jlabopamopnas paboma Nes
«HM3mepenue  kodppuyuenma  mpenus
CKONbICEHUS»

19/9

Pemenne 3amau 1o TeME «CHIBI B
npupoae». Camocmosamenvras paboma.

VYMmeTs WIUIIOCTPUPOBAThL TOYKH IIPHIOKCHHA CHJI, HX HallpaBJICHUC, HaAXOIUTb
paBHOIIef/’ICTBYIOH_[yIO HCCKOJIbKHUX CHUJI, pClIaTh 3aJa4d Ha BEIYUCIICHUC CUIIL.

N3mepars maccy Tena. M3MepsaTh CHIIbl B3aUMOAEHCTBUS TEN. BBIYMCIATD 3HAYEHUS CUIT
10 U3BECTHBIM 3HAYEHUSIM MAcC B3aUMOJICHCTBYIOLIUX TEJl U UX YCKOPEHUN. BoruncisiaTh
3HAYEHUsI YCKOPEHHMM TeJl MO W3BECTHBIM 3HAYEHHSIM JCHUCTBYIOIIMX CHJII M Macc
Te1.BpIuuCcIATh 3HaYeHUsI YCKOPEHU TEJ 110 U3BECTHBIM 3HAYEHUSAM JIEUCTBYIOIINUX CHJI
u macc Ten.lIpuMeHsaTh 3aKOH BCEMHUPHOIO TATOTEHUS IMPU PacyeTax CUJ U YCKOPEHUMU
B3aUMOJCHCTBYIOIIUX Tell. MI3MepsATh CUilbl B3aUMOJEHCTBHUS TEIL.

BprunciisiTe 3HaU€HUA CHII U YCKOPEHUM.

3axonui COXPAHEHRUA 6 MEXAHUKe

20/1

I/IMHYJ'ILC. 3akoH COXpPAaHCHUSA UMITYJIbCA.

21/2

PeaktuBHOe nBMKeHue. PemieHue 3amau
Ha 3aKOH COXPaHEHMS UMITYJIbCA.

3HATH/TIOHUMATh CMBICIT TTOHSTHH «UMIIYJIBC TCJIa», «UMIIYJIbBC CHIIBD), 3aKOHa
COXpPAaHCHUS UMITYJIbCA, <<pa60Ta», CMEXAHUYCCKAaA SHCPTHUA», CMBICIT ITOHATHUA SHEPTUH,
BUBI BHCpI‘I/Iﬁ 1 3aKOHAa COXPAaHCHUSA SHCPIrUn




22/3

Mexauuueckas
CHUIIBL.

pabora W  MOIIHOCTH

VMeTh BBIUMCIIATH M3MCHCHHE HMITyJIbCa TCJIa IMPU yaap€ O INOBCPXHOCTH, BbBIYHUCIATH
pa60Ty, MNOTCHIUHUAJIIBHYIO W KHMHCTHUYCCKYIO SHCPruro TECjia, OIMCHIBATL U O00BACHATH
IpOoUECChl USMECHCHUSA KUHETHYSCKOM Y IOTCHIINAILHOM OHEPIHUU TE€J1a IIPU COBEPIICHUU

23/4 Kuneruueckast sHeprust. [loTeHIHaIbHAsS paboThl, MPUMEHSTH MOJIyYCHHbIE 3HAHUS M YMEHUS IIPU PELICHNU 33/1a4.
SHCPIHAL. [IpUMEHSTh 3aKOH COXPAaHEHHs MMITYJIbCA JUIS BBIYUCICHUS M3MCHEHUM CKOPOCTEH Tell
IIPU UX B3aUMOACHCTBUSIX. BhIunciasTh paboTy cuil M U3MEHEHHE KHHETUYECKOM SHEepTUun
24/5 PaGora cuibl TsXKECTH M YHOPYTOCTH. | Teiaa. BBIYMCIATH MOTCHIIMAIBHYIO YHEPTHIO TEN B IPaBHTAIIMOHHOM mosie. Haxoaurts
3aKOH COXpaHEHUsS DHEPTUU B MEXAHUKE. | MOTEHIHAIBHYIO OHEPIHI0  yIpyro aAe(GOpMHUPOBAHHOIO Tejda [0 HM3BECTHOM
negopManu M KECTKOCTH Tena. [IpuMeHSATh 3aKOH COXpaHEHHS MEXaHHYEeCKOH
25/6 Hucrpykraxk mno TB. JJa6opamopnas | YHEPTUH IPH pacyeTax pe3yIbTaTOB B3aHMOICHCTBHI T€/ IPABUTALMOHHBIMU CHIAMH U
paboma  Ne6  «M3yuenue  3axona | CHIAMH yIPYTOCTH.
COXpAHEHUs MEeXAHUYECKOU IHEPSUUY.
26/7 KonTtpoJsbHas padora Ne2. «/luHamuka.
3aKoHbI COXpaHeHUsI B MeXaHUKe)
Cmamuka. I'uopomexanuka
27/1 AHamu3  KOHTPONBHOM  paboTel U | [IpuMeHsATH Tpu OOBSICHEHHWH paBHOBECHS Tel (U3NUECKHE MOJenu: abCOIOTHO
KOPPEKLMs YVI. PaBHOBecue | TBepoe TeNo, LEHTP MAacC M LIEHTP TSKECTH Tena; (PU3NYECKHEe BEIUYMHBI: MOMEHT
MaTepUaIbHOW TOUKH U TBEPJOTO TeNa. CHJIBI, MJIEYO CHUJIBL.
28/2 Bujibl paBHOBecHs. Y CIOBHS PABHOBECHS. dopmynupoBaTh U OOBICHATH IIEPBOE U BTOPOE YCIIOBHS paBHOBECHS TBEPIOTO Tela.
[IpuBOIUTE MpUMEPHI BUJIOB PABHOBECHS TBEPABIX TEI, MPOCTHIX MEXaHU3MOB.
@®opMyIMpoBaTh: YCIOBHE PABHOBECHS pblYara, MPUHIMI MUHUMYMa MOTEHLHAIbHOU
29/3 Hucrpykrax no  Tb. labopamopnas | sueprum.
paboma Ne7 «H3yuenue pasnosecusi mena .
100 deticmeuem HeckombKUX CLULY [IpuMmeHsTh yCIOBHE paBHOBECHS pbldara Ijs OOBSICHEHHs NEHCTBUS Pa3ITUYHBIX
WHCTPYMEHTOB, HCIIOJIb3YEMBIX B TEXHUKE H OBITY.
30/4 HaBnenue. 3akoH mnackani. PaBHoBecue | [IpuMeHSITH yCIIOBUSI paBHOBECHS TBEPHBIX TN K PEIICHUIO 3a/1a4.
KHUJIKOCTHU U rasa
dopmynupoBaTh M OOBICHATH Ha OCHOBE SKCIIEpUMEHTOB 3akoH [lackans, 3akoH
Apxumena, ycioBue miaBanus Tell. OOBICHATH onmbIT Toppuuerin mo oOHaPYKEHHUIO
31/5 3akon Apxumena. [TnaBanue e

atMocepHoro naienus. M3mepsaTs aTMochepHOe AaBlieHHWE C MOMOIIBI0 OapoMeTrpa
anepouna. HaGmronate 1 aHaM3UPOBATh IEHCTBHE apXUMEIOBOU CHJIBI.




32/1 Crpoenue BEIIECTBA. Moutekyina.
OcHoOBHBIE MOJIOKEHUS MKT.
DKcrepuMeHTaAIbHbIE JI0Ka3aTeNbCTBA
OCHOBHBIX MOJI0KEHU I MKT.
BpoyHnoBckoe nBuxkeHrne. OCHOBHbIE
nonoxenus MKT.

33/2 Macca monekyin. KonnyecTBo BemiecTsa.

34/3 Cuuer B3aMMO/ICHCTBHS MOJICKYIL.
CtpoeHnue KUJIKUX, TBEP/BIX,
ra3oo0pa3HbIX TeJ.

35/4 Uneanpuprit raz B MKT. OcHoBHOE
ypaBHeHue MKT

36/5 Temneparypa. DHeprusi  TEIJIOBOrO
JIBUKCHHSI MOJICKYJI.

37/6 YpaBHEHHE COCTOSHMS MIEAIBbHOIO rasa
["a30BBIE 3aKOHBI

38/7 HNucrpykrax mno Tb. Jlabopamopnas
paboma  Ne§  «ODkcnepumenmanvhas
npoeepka 3axona I eu-Jlroccaxa»

39/8 Hacruimenusrit nap. JlaBaeHue
HACBIIIEHHOTO napa. Kunenne.
HcnapeHnue KUaKoCTH.

40/9 Brnaxxnocth BO3/yXa, U3MepeHue

BJIa>XHOCTH.

3HATH/TIOHUMATh CMBICIT TOHSTHI  «BEIIECTBO», «aTOM», «MOJEKyna», «Iuddy3us»,
«MEKMOJIEKYJISIPHBIE CHJIBD»Y, OCHOBHbIE mojiokeHuss MKT, crpoeHue u cBOMCTBa ra3os,
KHUJKOCTEH W TBEPABIX TEJ, CMBICI MOHATUN «TemIepaTypay, «abCoNIoTHas TeMmIepaTypay,
CBSI3b MEXJTy a0COJIOTHOM TEMIEPATypoil ra3a U CpeqHell KHHETUYSCKOW YHEPTHEH ABUKCHUS
MoJekys, ocHoBHoe ypaBHeHue MKT, ocHoBHOe ypaBHenue WI'; 3aBUCUMOCTD MEXKIY
MaKpOCKONMUUYecKuMu mnapamerpamu (p, V, T), XapakTepus3yrolUMu COCTOSHUE Ta3a, CMBICI
3aKoHOB boinst — Mapuotra, ['eii-Jlroccaka u [lapis.YmeTs 0OBACHITh PU3NUECKHUE SBICHHS
Ha OCHOBE IPEJCTaBICHUM O CTPOEHMM BELIECTBA, pELIaTh 3aJauyd Ha OIpEIE/IEHUE YHuclia
MOJIEKYJ, KOJIMYECTBA BEILIECTBA, MACChl BELIECTBA U MAacChl OJHOM MOJIEKYINbI, OOBACHATH
CBOMCTBa Tra30B, MHUJIKOCTEH, TBEPABIX TE€JI HA OCHOBE HX MOJIEKYJSIPHOTO CTpPOEHMS,
MIPUMEHATHh TNOJIYYEHHbIE 3HAHMS JUIsl PEUIeHUs 3aJad, YKa3blBaTh MPHUUYMHHO-CIEIACTBEHHBIE
CBS3M MEXNYy (PH3UYECKMMH BEITUYMHAMH, BBIYHCIATH CPEIHIO KUHETHYECKYIO JHEPTHIO
MOJIEKYJI IIPU U3BECTHOU TeMIieparype.

3HATH/TIOHUMATh  CMBICI  TOHSATHH  GKUIEHHE», «HUCIApEHUe»,  «IapooOpa3oBaHUE,
«HACBILIEHHBIN Tap»,«OTHOCUTENbHASA BIAKHOCTBY, «IIapLUUAIBHOE JABICHUE», YCTPOMCTBO U
MIPUHIIMI JEHCTBUS TUTPOMETPA U IICUXPOMETPa

VYMeTh OnUCHIBaTh U OOBACHATH IMpOoHECCChbl UCIIAPCHUA, KUIICHUA W KOHACHCALIUHU, U3MCPATH
OTHOCHUTCIIbHYIO BJIA’JKHOCTB BO3J1yXa




41/10

Kpucrannuueckue u amop¢Hble Tena.

42/11 KonrpoanHas padora Ne 3 Ha TemMy
«OCHOBBI MOJIEKYJIAPHO-KHHETHYECKO
TEOPHHNY
4 OCHOBBI TEPMOIUHAMUKH
43/1 BuyTpenHuss SHEprusl. Pabora B | 3HATH/TIOHUMATh CMBICII TIOHITHIA «BHYTPEHHSIS SHEPTUS»,KKOJTHMYECTBO TEIIOTHIY, «yAeIbHas
TePMOJMHAMUKE. TEIJIOEMKOCTBY», (OPMYJy HJis BBIUYMCICHUS BHYTPEHHEW OSHEpruu, rpadudeckuii crocod
BBIYHCIICHHUS PabOThI ra3a,CMBICI MEPBOTO 3aKOHA TEPMOJMHAMUKH, (OPMYIUPOBKY TEPBOTO
3aKOHA TEPMOJIMHAMUKH TS H30IPOIIECCOB,CMBICT BTOPOTO 3aKOHA
TEPMOJIUHAMUKH, YCTPOUCTBO M IPUHIMII JEHCTBUA TEIIOBOrO aBHUTaTelss, (HhOpMYII IS
44/2 KonunuectBo TEIJIOTHI. VYpaBHeHue PMOI TP PHHIMTL 1 A » Gopmyny 2
Beranciaenus KIIT/I.
TEIUIOBOro OajlaHca.
YMeTh pemarh 3aJa4d ¢ BBIYUCICHHEM KOJIMYECTBA TEIUIOTHI, PabOTBl M H3MCHCHHS
45/3 Pemenne 3a1au Ha ypaBHEHHE TEILIOBOTO BHYTpPEHHEH 3Hepruu raza, Bbraucisath KII/] remioBeix aBurarenei.
Oastanca
46/4 [TepBbIit 3aK0H TepMoOAMHAMUKH. BTopoit
3aKOH TEPMOMHAMHKHU
47/5 [Mpunuun peiictBus u KIIJ[ TennoBsix
JBUTATENEH.
48/6 Pemenne 3amadu mo TteMe «OCHOBBI
TEPMOTUHAMUKI
49/7 KourpoabHass paGora Ne 4 Ha Temy
«OCHOBBI TEPMOIHHAMUKH»
5 OCHOBBI 2J1€eKTPOIUHAMHUKHU
Inekmpocmamuka
50/1 Ananus KOHTPOJIbHOMN paboThI U | 3HATH/IOHUMATh CMBICT (U3UYECKUX BEIUYHH: «QIEKTPUUYECKUI 3aps», «dIeMEHTapHBIHI




Takoe
3akoH

KOpPEKLIHS YV/I. Yro
3JIEKTPOIMHAMUKA. 3aps.
coxpaHeHus 3apsaa. 3akoH Kynona.

NIEKTPUUECKUI 3aps»; CMBICI 3aKOHA COXpAHEHHUs 3apsijia, (U3MUECKUH CMBICT 3aKOHa
KynoHa u rpaHunbl €ero NpuMEHMMOCTH, CMBICI TOHATHN «MaTEpUs», «BELIECTBO», IIOJEM,
HaIIpSHKEHHOCTU CUJIOBBIX JIMHUM DJJIEKTPUYECKOTO II0JIS, YHEPreTUUYECKON XapaKTePUCTUKH
JIEKTPOCTATUYECKOTO IOJIS, CMBICI BEJIMYHMHBI <«QJIEKTPUUYECKAass EMKOCTbY», (PU3HMUECKUX

51/2 OnexTpuyeckoe noie. HanpsskeHHOCT BEJIMYMH «IIOTCHIHAI», «pab0Ta 3JICKTPHUUECKOTO OIS
52/3 - YMeTh OOBSACHATH MPOLECC JJIEKTPU3ALUU TN, BBIYUCIATH CHUIY  KYJIOHOBCKOTO
Hone TOUEUHOTO  3apafa,  CHEPBL | paoyyioneficTRis, MPHMEHAT MPH PEIIEHHH 3370a% 3AKOH COXPAHEHHs HIEKTPHHEECKOTO 3apsa,
PUHLHIL CYTICPTIOSHIIAN. 3akoH KynoHa, onpenensaTs BEIWYMHY M HANpaBICHUE HANPSHKEHHOCTH AJIEKTPUYECKOTO IMOJIS
TOYEYHOTO 3apsiia, IPUMEHSATh MPHUHIIUI CYNEPIO3UINH IJICKTPUUSCKUX TOJICH IS pacdera
53/4 [ToreHnmanbHasi dHEPrus 3apsHKEHHOTO HaIPsHKEHHOCTH, BBIYHUCIATh PabOTy MOJIs U MOTCHIMAI MOJIS TOYSUHOTO 3apsijia, BBIUYMCIATH
Tena B OI1 EMKOCTb IJIOCKOTO KOHJIEHCATOpa,
MIPUMECHSITH TIOJyYCHHBIC 3HAHUSI M YMEHUS MPU PEIICHUN SKCIIEPUMEHTAIBHBIX, TPaQUISCKUX
54/5 [MoTennman. Pa3HOCTh TOTEHITMAIOB. ’ ’
KaueCTBEHHBIX M PACUETHBIX 3aJ1ad.
55/6 CBs3p  MEXKAYy  HANPsDKCHHOCTBIO |
Pa3HOCTHIO MOTEHIINAJIOB.
DKBUTNIOTCHIIUATBHBIC TIOBEPXHOCTH
56/7 OnekrpoeMkocTb. KonaeHncatop. DHeprus
3apsHKEHHOT0 KOHIEHCATOopa.
3aKoHbl ROCMOAHHO20 MOKA
57/1 DNEeKTPUUECKUI TOK. 3HATH/TIOHUMATh CMBICT TOHSATHI «IJIEKTPUUECKUA TOK», «HUCTOYHHK TOKa», YCIOBHS
CYIIECTBO-BAHUS DJICKTPUUYECKOTO TOKA;, CMBICIT BEIMIMH «CHJIA TOKa», «HAPSKEHUE.CMBICIT
Cuia Toka. 3akoH OMa JIs ydacTka LemHu.
C 3akoHa Oma A ydacTka IeMu, YMETh ONPeAeNsTh CONPOTUBICHHUE MPOBOIHUKOB, (popMyrTy
OTIPOTHUBIICHUE
P 3aBUCHMOCTH COTPOTHBIICHHUS TIPOBOJHHKA OT €ro TI'€OMETPHUYECKHX pa3MepoB W poja
BEIIECTBA, U3 KOTOPOTO OH M3TOTOBIIEH, 3aKOHOMEPHOCTU B IIETSAX C IMOCJIEIOBATEIbHBIM H
58/2 Onexrpuueckue nenu. [locnenosarensHoe .
napayieIbHBIM COSTUHEHUEM MPOBOIHUKOB, CMBICT TIOHSTHH «MOIIHOCTh TOKa», «paboTta
" napaiebHOe COe/IMHEHHE 9
HTPOBOHIKOB ToKa», (GopmynupoBky 3akoHa Owma Afs TMONHOW 1eMu, IUTAHUPOBATh OJKCHEPUMEHT U
p ' BBITIOJTHATH U3MEPECHHSI U BEIUMCIICHHS.
59/3 HHCprKTa)K mo TB. ﬂaéopamopHaﬂ VYMeThb CO6I/IpaTB QJICKTPHUYCCKHUEC LCIH C MOCICAOBATCIbHBIM U IMApaJlJICJIbHBIM COCAMHCHUEM

paboma
noCne008amenbHo20 U

Ne9. «H3yuenue
napannenibHo20

MIPOBOAHUKOB, IPUMCHATH IPpHU PCHICHUHN 3aJa4 3aKOHBI IMOCJICIO0BATCIILHOTO U MAPAJIJICIIBHOT'O
COCIMHCHUM MPOBOAHUKOB, PCIIATh 3aJa4d C IPUMCHCHHUEM 3aKOHA Owma IJid ydaCTKa LEIu 1




COeOUHEeHUsL NPOBOOHUKOB)

60/4

PabGora u MOIIHOCTH ITOCTOAHHOI'O TOKA.

61/5

OJIC. 3akon OMa aJ1si IOJIHOM LICTIH.

62/6

Hucrpykrax mno Tb. Jlabopamopnas
paboma NelO  «Hzmepenue JOC u
BHYMPEHHE20 CONPOMUBLEHUSL UCHOYHUKA
moxax.

MOJIHOM 1LIeMU; YMETh ONpeleNsiTh paboTy U MOIIHOCTh 3JEKTPUYECKOTO TOKa MpH
NapajuleIbHOM M IOCJIEJ0BATEIbHOM COEIMHEHUU MPOBOJHUKOB, u3Mepiath OJJC u
BHYTpPEHHEE CONPOTUBJICHHE UCTOYHUKA TOKA, 3HATh POPMYIUPOBKY 3akoHa OMa /sl MOJTHOU
LeMH.

Dnexmpuueckuii MoK 6 pa3IUYHBIX
cpeoax

63/1

9JI€KTpI/I‘leCKaH IMpOBOAUMOCTDb
Pa3JINIHBIX BC€IICCTB. HpOBOILI/IMOCTI)
METaJUIOB. 3aBUCUMOCTh COIIPOTUBJICHHUA
IMPOBOAHHMKA OT TEMIICPATYPHI.

64/2

Tok B moaynpoBoJHUKAX.

65/3

DNeKTpUYecKui  TOK B
DNeKTpOHHO-Ty4YeBas TpyOKa.

BaKyyMe.

66/4

DNEeKTPUUYECKUN TOK B KUIKOCTAX. 3aKOH
3IEKTPOJIN3A.

67/5

DNeKTPUIECKHUI TOK B rasax.
HecaMocTosITENbHBIN U CAaMOCTOSTEILHBINA
pas3psiabl.

68/6

KonrpoanHas padora Ne 5. «3aK0HBI
IOCTOSHHOI'Q TOKA.

3HaTh 3HAUCHHUE CBCPXIIPOBOAHHUKOB B COBPECMCHHBIX TCXHOJIOT'UAX,

YMeTh OOBSACHATH MPHUPOAY DIIEKTPUUYECKOrO0 TOKAa B METaUlaX, 3HaTh/ MOHUMAaTh OCHOBBI
JNIEKTPOHHOU TEOPUH, YMETh OOBSICHATH NMPUYUHY YBEIUYCHHS CONMPOTUBIICHHS METAIUIOB C
pOCTOM TeMmImepaTypbl, ONUCHIBATH M OOBICHITH YCIOBUS M TPOIECC MNPOTEKAHHS
AJIEKTPUYECKOTO pa3psija B MOJIYIPOBOJIHUKAX, BAKYyME, KUJIKOCTH, ra3ax, 3akoHbl Dapajes,
MPOILIECC IEKTPOJIN3A U €r0 TEXHUUYECKOE PUMEHEHHE.




Kanennapuo-remaruueckoe miianuposanue 11 kiace.

68 yacoB (2 yaca B HeeJI10)

No | Tema [IpenmeTtHsIil pe3ynbTaT
1 OCHOBBI 2/1eKTPOAUHAMUKH
Maznummnoe none

1/1 BBoaHBIN HHCTPYKTaX [0 OXpaHe Tpyaa. B3zaumonencTBue TOKOB. MarHuTHOE 10JIE TOKa JlaBaTb omnpeneneHus:0JHOPOIHOE
MarHuTHOE nouie, BEKTOP

2/2 BekTop MarHuTHON MHAYKIUH. JINHUA MarHUTHON UHAYKLIMU MarHuTHOW MHAYKIMU; ONuChIBaTh
OTIBIT Opcrena; MPUMEHSATH

33 Mopyns BekTOpa MarHuTHOM MHAyKInu. Cria Ammepa HIpaBUJIOo OypaBunka AT
KOHTYpPHBIX TOKOB. OmnuchIBaTh
MOBEICHUE paMKU C TOKOM B
OJTHOPOJHOM  MarHUTHOM  IIOJIE;

4/4 HNucrpykrax no Th. Jlabopamopnas paboma Nel «Hzmepenue cunvt 63aumooenicmeus KamywKy ¢ | OnpeaensTh HampaBlIeHUe JTHHUAN

MOKOM U MACHUMA» MarHUTHOM MHIYKIUH, HCIOJIB3YS

npaBwiio OypaBuMKa (JIEBOH pyKH);
UCCIIEI0BATh JIEHCTBUE MarHUTHOTO
oJIs Ha MIPOBOAHUK c

5/5 JleiicTBre MarHUTHOTO MOJIs1 Ha ABMKYyIIuiics 3apsa. Cuia JlopeHna.

TOKOM.Bbrunciars cuity Jlopenia.
AHanu3upoBaTh  B3aMMOJICHCTBHE
JIBYX NapajyieabHbIX TOKOB.
BpuncisITh  MarHuTHBIA  MOTOK,
WHAYKTUBHOCTb KaTYIIKH, SHEPTHUIO
MarHuTHOTO nons. I IpumeHsTh
MOJyYCHHBIE 3HAHHUS K PEIICHUIO




InekmpomacHumnas UHOYKYUA

3a1a4

6/1

SIBJICHUC

SIBneHune ANeKTPOMArHUTHOM MHAYKIIMU. MarHUTHBIN OTOK. Ha6monate
. 3JIEKTPOMArHUTHOMN WHYKLIUH;
3aKOH 3JIEKTPOMArHUTHON MHIYKIIUH.
IPUMEHSITD 3aKOH
712 HNucrpykrax no TB. Jlabopamopnas paboma No2 «Hccredosanue sgnenuss 31eKmpoMAacHUMHOU JICKTPOMATHMTHON HHAYIHII JUTA
ORI pemienus  3amad.  McciemoBathb
3apucumocts OJIC uHAYKUIMH OT
CKOPOCTH [JIBW)KEHUSI TPOBOJIHUKA,
8/3 3aKoH 3eKTpoMarHuTHOM uHAYKIMK. D/]C HHAYKINK B IBUKYITUXCSA TPOBOIHUKAX. ero JUTHHBI - MOy
BEKTOpPaMarHUTHON
9/4 Camounnykuusi. UTHIyKTUBHOCTH. DHEPTUsS MATHUTHOTO TOJISI TOKA. DJIEKTPOMArHUTHOE 1OJIe uHaykuu. Habmonats u
OOBSCHATH BO3HHUKHOBEHHE
10/5 KontpoabsHas padora Nel. «MarnutHoe moJie. QJeKTPOMATHUTHAS HHIYKIMAY. HHAYKIHOHHOT'O TOoxa pu
3aMbIKAHUA U Pa3MbIKAHUU [EIH.
YMeTh HaxXOIWUTh NYTH PEIICHUs
3aJad = Ha  DJIEKTPOMArHUTHYIO
WHTYKITUIO.
Kosiebanus u BoJIHBI
Mexanuueckue Konedvanus
11/1. AHanmu3 KOHTPOJIbHOM paboThl u Koppekiuss YVYJ[. CBoOomHble W BBIHYXKIEHHBIE KojeOanus. | [IpuBoauth MIPUMEPbI
VYcnoBue BO3HUKHOBEHHsI CBOOOJHBIX KoneOaHWii MareMaTHdyeckuil W TPYXKHHHBIA MasTHUK. | KoJeOaTenbHbBIX TIBUKCHHI.
JunaMuka Koe0aTeabHOTO ABUKEHUS [TonuMath CMBICT M 3alKCHIBATH
(hopmyb onpeeneHus
12/2. Hucrpykrax no Th. Jlabopamopuas paboma Ne3 «Onpeoenenue yckopenus c60600H020 nadenus | GU3NYECKUX BEIUYMH: IIEPUON H
npU NOMOWU MASIMHUKAY gacToTa KoyieOaHUWil: Tiepuoa
IUKIAYECKass  4acToTa, IMepHoJ
13/3. TapmoHndeckie KoieOauus, (asa komeOammit. IIpeBpalieHHe SHEPrHH NPH TrapMOHMUECKHX | KoleOaHuii HPY>KUHHOT'O u

koseOanusix. Pesonanc u 6opbba ¢ HUM

MaAaTEMAaTUYCCKOIro MassTHUKOB.

[IpuBOIUTE ONpeneeHNs TOHATHN:
KosebarenbHas CUCTeMa, PE30HAHC.




PaccmaTpuBath:  yCIOBHS, TIpH
KOTOPBIX B K0JIe0aTeIbHBIX
cucTemMax BO3HUKAIOT u
MOJIACP )KUBAIOTCS CBOOOTHBIE
KoJIEOaHHs, CBI3b KOJI€0ATEIHLHOIO
JIBUOKCHUS c PaBHOMEPHBIM
JIBUKCHHEM  TI0  OKPY)XHOCTH.
Hcnonb3oBarh Gu3ndeckue MoJIeu
— TapMOHHMYECKHE KoyieOaHus,

NIPY>KUHHBIN MasTHUK,
MaTeMaTHYECKUM MasiITHHK,
rapMOHMYECKass BOJIHA — TIpH
OITMCAaHNH KoJie0aTeIbHBIX.
HaGmonars i OOBICHSATH
cBOOOIHBIE KoJIeOaHus
NPY>KHUHHOTO M MaTEeMaTHYECKOTO
MAasITHUKOB. Hccnenosats

3aBUCHUMOCTh II€pHoAa KoJieOaHUi
rpy3a Ha MpPYKUHE OT MAaccChl rpys3a

U KECTKOCTH NPY>KUHBI.
Omnpenensrs YCKOpEHHUE
CBOOOJHOTO TAJEHHs] C TOMOIIBIO
MaTeMaTH4eCKOTro MasITHUKA.
3anuceiBaTh [M  aHATU3UPOBATH |
YPaBHEHMSL: rapMOHUYECKUX
KojeOaHuil, KojnebaHMW Tpys3a Ha
HpYKUHE, JIBYDKEHUS
MaTeMaTHIECKOTO MasITHUKA.
PaccmarpuBath npeBpalieHue
SHEPTMH  TPU  TaPMOHUYECKUX
KoJIe0aHUsX, 3aryxarolue
KoJie0aHus, BBIHY)K/ICHHBIC
KosebaHus, MeXaHUYECKUI
pe30HaHC, [aBTOKOJICOAHNS. ].

HpI/IMCH}ITB INOHATHUA MW 3aKOHBbI
MCXaHUKH TIpHU PCUHICHUH 3aaa4 Ha



pacdyeT  OCHOBHBIX  (DPM3MUYECKUX
BEJIMYHH, XapaKTEepU3YIOIIHNX
KoJie0aTeNIbHOE IBUYKEHUS

dnekmpomaznummnole Kojedanus

14/1. CBoOoaHbIe KOsIeOaHus B KonebaTeapHOM KOHTYpe. [IpeBpalienne sHeprun Ipy JIEKTPOMAarHUTHBIX
kosiebanusx. [lepron cBOOOTHBIX AMEKTPHUECKUX KosieOaHui. [lepeMeHHBIN dIIEKTPUYECKHA TOK

15/2. AKTHUBHOE COIpOTHBIICHHE. JleHCTByIOIee 3HAYEHHWE CUJIBI TOKAa M HAmNpsHKeHHA. EMKOCTh U
WHAYKTUBHOCTH B IIETIH IEPEMEHHOT0 TOKa

16/3. Pe3oHaHC B 2JIeKTpUUYECKOH 11ETTH

17/4 I'enepupoBanue anekTpudeckoit s3Heprun. Tpancpopmaropbl

18/5 [Tpon3BoCTBO, NIepeiada U UCIOJIb30BaHUE AIEKTPOIHEPTUU

PaccmarpuBarh BO3HUKHOBCHHUE
CBOOOTHBIX AIIEKTPOMArHUTHBIX
KOJIeOaHUI B ujieaIbHOM
KOJIeOaTeIbHOM KOHTYpE.
[ToHuMaTh CMBICT ¥ 3alKCHIBATh
(hopmMyITbI oTIpeICIICHUS

(GU3NYECKUX  BEJIMYUH:  TEPUOJ
COOCTBEHHBIX  3JICKTPOMArHUTHBIX
konebanuit (popmyna Tomcona),
TUKITTIeCKast 4acToTa
COOCTBEHHBIX  DJIEKTPOMArHUTHBIX
Kojiebanuit. ,JlaBath ornpeaeneHue
MOHSTHUS — aKTHUBHOE, EMKOCTHOE U

WHIYKTUBHOE COTIPOTUBIICHUS;
Brrunciars JIEUCTBYIOLLIEE
3HauEHUs CHJIBI TOKa u
HaIPSDKEHUS, €MKOCTHOE
COTIPOTUBIICHUE KOHJIEHCaTopa,
UHAYKTUBHOE COIIPOTHBIICHUE
KaTyLIKH. CpaBHuBatTh

BBHIHYXKJCHHBIE M CBOOOJIHBIC
3JIEKTPOMArHHT-

HbIE KOJIEOAHHWS B KOJIeOATEILHOM

KOHTYpE. Crpouth u
AHAJIM3UPOBATh rpaduxu
3aBUCHUMOCTH MI'HOBEHHOT'O

3HaA4YCHUA MEPEMCHHOT'O




HaIpPsDKEHUSA M CUIIBI IIEPEMEHHOIO
TOKa OT BpeMeHu. M3yuars:
IIEPEMEHHBIN TOK KaK
BBIHYK/ICHHBIE AJIEKTPOMAarHUTHBIE
KOJIeOAaHUs; yCTPOMCTBO U MPUHIIUIT
necTBus TpaHncopmaropa,
YCTPOUCTBO MHIYKIIMOHHOTO
reHeparopa IEPEMEHHOro  TOKa,
[Ha3HaueHWEe NOBBILIAIOIIETO U
IIOHU-

JKarolero TpaHc(OpMaToOpoOB IpU
neperade SIEKTPUYECCKON SHEPTrUH
Ha OOJIBIITNE PACCTOSHUSA.

Mexanuueckue 601Hbl

19/1 BonHoBslie sBnenus. PacpocTpaHeHns: MEXaHHYECKUX BOJIH
20/2 JmmHa BotHBI. CKOPOCTH BOJIHEI
21/3 Bounnsl B cpezie. 3ByKOBBIE BOJIHBI

IToHumaTe CMBICT M 3aIlMCHIBATh

hopmysl onpeeeHus
(U3NYECKUX BEIMYMH: CKOPOCTh U
JUINHA BOJIHBI. [IpuBoauTH

OIIPCACIICHUA MOHATHUH: BOJIHA,
BOJIHOBAsA MOBCPXHOCTb, JTyY, TOH.

OOBSACHATD: MEXaHHU3M
BO3HUKHOBEHHS  (Ha  MOJIEIH)
MOTIEPEYHBIX BOJIH, yCIOBUE

pacrpocTpaHeHuss 3BYKOBBIX BOJIH,
BO3HUKHOBEHHE 5Xa. OOCyXIaTh:
0COOEHHOCTH pacnpocTpaHeHus
MOTIEPEYHBIX U MPOJOIBHBIX BOJH B
cpenax, BpeIHOe BIHMSHHUE IIyMa Ha
4eoBeKa U KUBOTHBIX. [loHMMaTh
(bu3MUecKnui CMBICI XapaKTePUCTUK
3ByKa: TPOMKOCTb 3BYyKa, BBICOTa




TOHA, TEMOP.

[IpuMeHATh TOHATHA M 3aKOHBI
MEXaHUKM IIPU PELICHUU 3a7ad Ha
pacuer  OCHOBHBIX  (DPU3UYECKHUX
BEJINYUH, XapaKTEePU3YIOLIUX
BOJIHOBOE JIBHKEHUS

3ﬂel<mpomaznumuble 60JIHbl

22/1 U3jiyueHue 3JIeKTPOMArHUTHBIX BOJIH. IIIOTHOCTE MOTOKA 3IEKTPOMATHUTHOTO M3JTy4eH s Uzyuars: BO3HUKHOBEHHE
3JIEKTPOMArHUTHBIX BOJIH B
OTKPBITOM KOJIeOATETEHOM
23/2 N3o06perenue panno A.C.IlonoBev. [TpuHIUIBI pagnocBs3u p
KOHTYPE; 3KCIIEPUMEHTAIBHO
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH,
24/3 CBoiicTBa SIEKTPOMATHUTHBIX BOJH. PacmpocTpaHeHHe paauoBonH. Pammonokarms. Ilomstue o | STEKTP SJICKTPOMArHMTHBIX - BOJH.
TeJIeBUICHUU. Pa3BUTHE CPEJICTB CBS3H V3y4ath NpUHUMIBL PATHOCBA3H 1
TEJIEBUICHUS.
25/4 KonrtposbHnas pabora Ne2 «KoJsieOaHnusi M BOJTHBID [IpuBonuTe  mpuUMeEpsl  BUAOB
PaJMOCBA3M W CHCTEM IMEpeIadn
TeneBuaeHus. Pemiarte 3amaud Ha
OTIpEIENIEHHE OCHOBHBIX
usnyeckux BEJIMYHH,
XapaKTEPU3YIOIIUX
3JIEKTPOMArHUTHBIE KOJEOaHHUs |
BOJIHBI, TPaHC(HOPMATOPHI
OnrTuka
Ceemosvie 601nbl
26/1. AHaJu3 KOHTPOJILHON paboTsl 1 Koppekius YY1, Passurtue B3rs10B Ha npupoy ceera. Ckopocth | OOBICHATH IPSIMOJIMHENHOE




ceta. [Ipuniun ['rolirenca. 3akoH OTpakKeHUsI CBETa

2712. 3akoH npenomiieHus cBera. [loHOe oTpakeHue

28/3. HNucrpykrax no Th. Jlabopamoprnas paboma Ned «H3zmepenue noxazamens npeiomienust Crekiay»

29/4 Ontuueckue npudopsl.JInuzel. [TocTpoerne n300pakeHus B IMH3AX.

30/5 HNucrpykraxx mo Tb. Jlabopamopuas paboma Ne5 «Onpeodenenue onmuyeckou Cuibl JUH3bL U
@oKycHo20 paccmosanusa cobuparowelt TUH3b1»

31/6 Hucniepcus cBera

327 Wutepdepennus cera. [Ipumenenne naTepepeHny.

33/8 Hudpaknus ceera. AudpakinrnonHas penieTka

34/9. HNucrpykrax no Th. Jlabopamoprnas paboma Ne6 «H3zmeperue OnuHbl c8emosot 60IHbLY

35/10 [Tonsipu3zanus cBeta. ['71a3 Kak onTHYecKas CUCTeMa

36/11 O06061eHMEe TeMbI «CBETOBBIE BOIHEDY. Pellrenne 3amau

37/12 KontpoabHas padora Ne3 «CBeToBbIE BOJHbI»

paclpoCTpaHEHUE CBETa C TOYKH
3peHusi BOJIHOBOI TEOPHUH; CTPOUTH
u HCCIIEIOBATh CBONCTBA
U300pakeHusl MpeIMeTa B MIIOCKOM
3epkane. OOBICHATH OCOOCHHOCTH
IPOXOXKACHUS CBETA Yepe3 TPaHuIly
pasnena cpen. Nsmepars
[O0Ka3aTeNlb MPEIOMIICHHUS CTEKJIa;
HaOmomath W 00o0mare B
nporecce JKCIIEPUMEHTAILHOM
NEeSATEIbHOCTH. Hab6monate
TUCTIEPCHUIO CBETa;UCCIe0BATh
cocraB 0eloro cBeTa; Ha0JIIIaTh
pa3noxeHue Oeloro cBera B
CIICKTP. HpI/IMeHHTI) 3aKOHBbI
OTPaXEHUS U TPEIOMIICHUS CBETa
npu pemeHun 3ana4. CTpouTh X0.

aydeil B coOuparomiei  JIMH3E,
BBIUMCIISTh  ONTUYECKYH)  CHIY
auH3bL.  OnpenensTh  BEJIWYUHBI,
BXoJsmMe B (GopMyndy TOHKOH
JINH3EL, XapaKTepU30BaTh
u300paxkeHuss B coOuparolien
nuH3e. PaccuuteiBath  (hokycHOE

paccTossHUe M ONTHYECKYIO CHITY
CHCTEMBI W3 JIBYX JIMH3; HAXOIHUTb
rpadpuyeckd  TIaBHbIM  (okyc
ONTUYECKON CHCTEMBI W3 JIBYX
JIMH3. OnpenensaTs yCIOBUS
KOT€PEHTHOCTH BOJH. OOBSACHATH
yCIIOBUSA MHUHHMYMOB "
MaKCUMYMOB TIpH WHTephEpEHINH
CBETOBBIX  BOJH.  Habmiomarts
HUHTEPPEPEHIUIO CBeTA.
Habmonate audpakmuio cBera Ha
eI ¥ HUTH; OTIPEIENIATh YCIOBHE
IPUMEHUMOCTH npuOIMKEHUS



reOMETPUUYECKON ONTUKH

Hab6monate naTepdepeHimo cBera
Ha MBUIBHOU IJICHKE U
TUGPaKIMOHHYIO KapTUHY OT JBYX
TOYEUHBIX HCTOYHHUKOB CBETa MpPU
PacCMOTPEHUH MX YEPE3 OTBEPCTUS
pa3HbIX AuameTpoB. Onpenensrs ¢
MOMOILBIO T paKIumOHHON
pEeLIEeTKA TPaHULBl CIEKTPAIbHOMN
YYBCTBUTEJIBHOCTH YEJIIOBEYECKOTO
ryasa; MIPUMEHSATD YCIIOBHSI
TUGPAKIMOHHBIX MaKCHUMYMOB U
MUHUMYMOB K PEIICHHUIO 3ajad.
3HaKOMUTbCS C JIU(pPaKIIMOHHON
peLeTKoit KaK ONTHYECKUM
npubopoM H C €€ IOMOIIbIO
U3MEPATh JJIMHY CBETOBOM BOJIHBI.
[IpuMeHATHh MONy4YEHHBbIE 3HAHUS K
PELICHUIO 3a/1a4

H3zayuenue u cnekmpuol

38/1. AHanu3 KOHTpOJIbHOU paboThl U Koppekuus Y'Y . Bunpel uznyuenuil. Uctounnku ceera. CiekTpbl U
CHeKTpaybHble annaparsl. CleKTpabHbIA aHATIN3
39/2 WudpakpacHoe u ynpTpaduonaeToBoe n3rydeHus. PearrenoBckue mydu. [llkama 31eKTpoMarHuTHBIX
BOJTH
dnemenmur meopuu omHocumenbHOCmMu
40/1. [Toctynarel TEOpUKM OTHOCUTEIBHOCTH. Ob6c¢cyxnarb TPYAHOCTH,
BO3HUKAIOIIHE npu

pacnnpoCTpaHCHUU IIpuHOHUIIa




41/2

PenstuBucTckas JUHaMHUKa

42/3.

CBs13bp MEX/1y Maccoil ¥ dHepruein

OTHOCHUTEIIbHOCTH Ha
3JIEKTPOMArHUTHBIE SIBIICHUSL.
[To3nakoMuThCS C
(hopMyIupoBKaMU MOCTYJIaTOB
CTO u 1704 buzIecKoit
cymHocThl0. OnMChIBaTh  CXEMY
OmbITa Maiikenscona—Mopiu.
[[IpyBOAUTH IKCHEPUMEHTAIHHBIC
JTaHHbIE, MOJITBEP K IAIOLIHE
HE3aBHCUMOCTh CKOPOCTH CBETA OT
JBUKEHHS] HICTOYHHUKA. |

PaccmarpuBath  OTHOCHTEIBHOCTD
OJIHOBPEMEHHOCTH COOBITHI,
IPOMEKYTKOB BpPEMEHU U
paccrosinuit B CTO. 3anuceiBath
¢dopmyny DiHIITEHHAa U TOHUMATh
ee (usmueckuii cmpica. M3ydatp
3aBHUCUMOCTh ~ MEXIy  Maccoii,
umnyiascoM u sHeprueit B CTO.

KBanToBas ¢usuka

Csemoebvle Keanmul

43/1.

®oroaddext. Teopust poroarddexra. YpaBHeHne DitHmITEIHA.

44/2.

®dotonsl. [Ipumenenue pororddexra.

45/3.

JlaBrneHue ceeTa. XMMHYECKOE ACHCTBUE CBETA.

46/4.

Penrenue 3amad mo teMe «CBETOBEIE KBAHTEI

dopmynupoBaTh KBaHTOBYIO
THUNIOTE3Y I1manka, 3aKOHBI
botorddexra; paccUuTHIBAThH
MaKCHMaJTbHYIO KHHETUYIECKYTO
JHEPTUIO ANEKTPOHOB npu
dborodddexre. M3pickuBaTh MyTH
pelieHus 3aa4y o TemMe
«DoTtoaddexT». [IpuBoauTH
J0Ka3aTeNbCTBA HAJIM4YUS y CBETa




47/5.

KonTpoJuanHasi padora Ned o reme «CBeTOBLIE KBAHTLD)

KOPITyCKYJISIPHO-BOJIHOBOT'O
qyanu3ma  cBoMcTB.  M3ywars:
onkeITe! JIeOenena.

Amomnan uzuxka. Quuka amomnozo A0pa.

48/1 Ananmu3 KoHTposbHOM paboTel U kKoppekius YVY]JI. Crpoenue aroma. Omnwitel Pesepdoppa. | M3ydyaTh: oOmbITBI MOJEIL aroma
IInanerapnas monens aroma. KBanrossie nocrynatel bopa. JIasepst. Tomcona, omeitel  Pesepdopna,
IUIAHETApHYI0 ~ MOJENIb  aToMa.
49/2 Hucrpykrax no Tb. Jlabopamopuas paboma Ne7 « Habmiooenue cniownoz2o u aunenuamo2o | PaccMatpupaTh — MOJENb — aTOMa
CNneKmpogy BOjOpoAa 1o bopy. AHann3upoBarth
SHEPTEeTUUYECKYIO JUarpaMMy aTroMa
50/3 Hucrpykrax no Th. Jlabopamoprnas paboma Ne§ « Hccnedosanue cnekmpa 6000pooay BOAOpOAA. O6TLHCH’ITB
MIPOUCXOXKJICHHE JTUHEHYaThIX
CIIEKTPOB C MO3UIIUM Teopuu bopa.
[Paznmuuath CIIOHTAHHOE u
BBIHYK/ICHHOE M3IIy4eHusL. |
[OnuceiBaTh CBOWMCTBA M 00JACTH
IpPUMEHEHUs Ja3epHOT0
u3nydeHusi. OOCyXaaTh pe3yiabTar
omnbita Pezepdopna.
51/4 MeTompl perucTpanuu dIeMEHTapPHBIX YacTUIl. BUIbI paliOaKTUBHBIX U3ITYYCHHI. PaccmarpuBath METO/IbI
pPErHCTpalluU 3apsHKEHHBIX YaCTHII.
52/5 PannoakTuBHBIE NTpeBpalieHus. 3aKOH paguoakTUBHOro pacnazaa. [lepuoa nomypacnaza. IMonumars  (DU3HYECKUH  CMBICIT
MNOHATUM M BEIMYMH: MaccoBOE U
53/6 CtpoeHre aTOMHOTO siipa. DHEprus CBsA3U sep. V30Tormbl. 3aps10BOE YMCJIA, SHEPIUs CBA3H U
yaenbHas
54/7 HNucrpykrax no Tb. Jlabopamopnaa paboma Ne9 «Onpedenenue umnyivca u sHepeuu 4acmuysl SHEprus CBS3M AaTOMHOTO  S/pa,
npu O0BUNCEHUU 8 MASHUMHOM NOJe» paI[I/IoaKTI/IBHHﬁ pacman, I1epuon
noylypacnaja, sjaepHas peakius,
55/8 Snepusle peakuuu. [enenue saaep ypasa. LlenHsle saepHble peakiuu. SInepHelil peakTop. DHEPIeTHYCCKUH BBIXOJ  sACPHOU
peakIu, memHas sijepHas peakius,
56/9 Tepmosinepubie peakiuu. [IpumeHnenue siaepHoi sHEpreTuku. buonorudeckoe n1eicTBUE paguauu.

kod(durment Pa3MHOXEHHUS




57/10

KonrpoJyanHast padora Ne5S nno reme «AtomHasg pusuka. Du3uKa aroMHOI0 sipay

HEUTPOHOB, KpUTHYECKas Macca,
[TepmosinepHas peakuus],
HMOHM3HPYIOIIEe U3Iy4eHue,
MOTJIOLEHHAasT  J03a  M3JIy4eHMUs,
MOIIIHOCTh ~ TOIJIOIMIEHHON  JI03BbI
U3JIydyeHus, SKBUBAJEHTHas J03a,
3JIeMEHTapHas YacTHIIa,
QHHUTUJISALUS.

[IpuBoguThs mpUMEPHl H30TOIOB
BoZopoaa. OnuceIBaTh: MPOTOHHO-
HEUTPOHHYIO MOJEIb aTOMHOIO
sapa, BO3HUKHOBEHHE JedexTa
Macc. PaccmarpuBare  CBOWCTBA
SIIEPHBIX CHWJI, CHJIbHOE (SACpHOE)
B3aMMO/ICHCTBUE HYKJIOHOB.
AHanmM3upoBaThH rpaduk
3aBUCUMOCTH  yJIEIBHOM DSHEPIrUH
CBA3M AaTOMHOIO SApa OT YHCIIa
HYKJIOHOB B HEM (MaccoBOTO

yucna). M3ydaTh cxeMy yCTaHOBKHU
IS UCCIIEI0BaHUS
pazoOaKTUBHOTO U3JTy4YECHHUS.

[Tonnmatps GuU3NUECKYI0 TPUPOTY
anb(da-, 6eTa- U raMMa-u3IydeHU.
dopMmynmupoBaTh W TPUMEHSTH
npaBuia CMEILCHHUS ISt
oObsicHeHuss anbpa- u  Oera-
pacrazioB (3JEKTPOHHBIH pacma).

58/11

AHaiu3 KOHTPOJIbHOM paboTs! M Koppekius Y'Y Jl. dusnka 31eMeHTapHbIX YacTHUll.

[IpuBonuTh MIPUMEPHI
dbyHIaMEHTATBHBIX YaCTHIL.
PaccmarpuBars CBOMCTBA

3JIeMEHTapHbIX YacTull. ONUCHIBATh
(GyHIaMEeHTaJIbHBIE




B3aUMOIEHUCTBUSA

59/12 Enunas ¢pusmdeckas kapTuHa MHpa
AcTpoHOMUsA
60/1 CosHeyHas cucTeMa. 3aKOHBI IBHKEHUS IIJIaHET. Ucnons3oBare  MHTEpHET 114
MOMCKa M300paxeHHi
ACTPOHOMHYECKHUX CTPYKTYP;
HOSICHATh ~ (DUBUYECKUH  CMBICI
61/2 O6mue ceeaenust o Connue. crouHnky sHEpruu U BHyTpeHHee crpoeHue CoHIa.
ypaBHEHHS
®puamana.KnaccudunupoaTh
62/3 Hama Tajaktuka. IIponcxoxaeHue ¥ DBOJIOLMSA TaJIAKTUK M 3BE3 L. Hucrpykraxk mo NePHOABI  DBOJIOLMH BceseHHOI.
Tb. Jlabopamopnas paboma Ne 10 « Onpedenenue nepuooa obpawjenus 080UHbBIX 36e€30» (neuammble BelcTynath ¢ JOKIajaMu  H
Mamepua:vt). MpPE3CHTAMSIMU.  BBICTYymaTe ¢
JOKJIaJJaMU | TIPE3EHTAIUSIMU
OneHuBaTh BO3pacT 3BE31 MO HX
63/4 Hama ["anaktuka. Mecto Conneunoii cucremsl B ["anaktuke Mueunsiii [1yTs. MAacce; CBSI3bIBATh CHUHTE3 TSIKEIBIX
JJIEMEHTOB B 3Be€3Jax C HX
64/5 Teopus bonbmioro B3peIBa U paciupsromencs Beenennon PacloNnoXCHUEM B Tadnue
Menpeneena. BricTynate c
JOKJIagaMu
Iloemopenue
65/1 [ToBTOpeHue o Teme «MexaHUYeCKHe Pemate  3amaum  Ha  pacuer
(¢u3NUecKUX  BEIMYMH,  AaHAIU3
SIBTICHUS» i
IPOIECCOB U (PUBNYECKUX SBICHHMH.
66/2 [ToBTOpenue o teme «MonekynsapHas Gu3MKa U TEPMOAMHAMUKA
67-68/3-4 | IloBTOpEHHE TEMBI «DJIEKTPOCTATUKA U DJICKTPOAMHAMUKA)







