


ITosicHuTeIbHAA 3aNIMCKA
Padouyasi nporpaMmma cocTaBjieHa B COOTBETCTBHHU ¢ TPEOOBAaHUSAMHU

¥4 @enepansHoro ['ocynapcTBeHHOT0 00pa30BaTEIbHOIO CTaHIApTa CPpEeAHEro odiero oopa-
3oBanus (Y1BepxkaeH IIpukazom MunuctepcrBa o6pazoBanus U Hayku PD Ned13 ot 17.05. 2012 ro-
na),

%1 Amtopckoi mporpammbl [.5. MskumeBa i 00meoOpa3oBaTENbHBIX — YUPEKIIE-
Huii:®usuka. Yroyonennsiid ypoBeHb. 10-11 kmaccer: pabovas nporpamma K auauun YMK I'.f. Ms-
KHIIeBa: yaeOHO-MeToqudeckoe nocooue/O.A. Kpeicanosa, I'.51. Mskumes. — M.: Jlpoda, 2020.

Pa6ouas nporpamma opuentupoana Ha YMK I'.51. Mskumes, b.b.byxosnes, H.H.

Cotckuii. ®usnka. 10 kmacc. YueOHuk 1 001meo0pa3oBaTebHBIX opranu3anuii. ba3zoserii n
yrayoneHHbii ypoBau. M.- [IpocBemenue. 2021

I'. S1. MsxumeB b. b. Byxosues B. M. Uapyrun. ®usuka 11 knacc. YueOHUK a5
o0mieo0pa3oBaTenb-HbIX oprann3anuil. ba3ossiii u yriyonenusiii yposHu. M.- IIpocsemenue. 2020

[Tporpamma peanusyercs B 10 u 11 knaccax.

PaGouas mporpamMmma KOHKpPETH3UPYET COJEpXKaHHE NMPEIMETHBIX TeM, INpeylaraeT pacrpese-
JICHHE MPEAMETHBIX YacOB 110 MOJIYJISIM Kypca, MOCIe0BaTeIbHOCTh U3yUEHUsI TEM M Pa3ZeiioB C yde-
TOM MEXIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBsI3€H, JIOTUKK y4yeOHOTo mpoliecca, BO3PacTHBIX 0CO-
OeHHOCTel yyaluxcs.

du3uka Kak Hayka o HauOoliee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYINAs B KauecTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIMBKIAA B ()OPMUPOBAHHE CHCTEMbI 3HaHUK 00 OKpYyXKaro-
eMMHUpE.

YcnemHocTh  M3y4eHUsT TpeaMeTa CBA3aHa C  OBJAJCHHEM OCHOBaMHM  yueOHO-
UCCIIEIOBATENbCKOM JIESITENIbHOCTH, MPUMEHEHHEM MOJyYEeHHBIX 3HAHUN MPU PEIICHUH MPAKTUYECKUX
U TEOPETHYECKUX 3a/1a4.

Nzyuenne pu3uku Ha yriryOJICHHOM YpPOBHE BKIIIOYAET PACIIMPEHUE TPEIMETHBIX PE3yIbTaTOB
U co/IepKaHHe, OPUEHTHPOBAHHOE HA IOATOTOBKY K MOCIEAyoIeMy mpodeccronaisHOMy 00pa3oBa-
HUIO.

W3ydenue npenMera Ha yriayOJeHHOM YpPOBHE MO3BOJISIET CPOPMUPOBATH y oOyyaroumxcs Gpu-
3MYEeCKOE MBIIIICHHE, YMEHUE CHCTEMATH3UpOBaTh U 0000IIaTh MOTydEeHHBIE 3HAHUS, CAMOCTOSITEIb-
HO TIPUMEHSTH TOJIyYeHHbIE 3HAHUS JJIS PEeIICHHs MPAKTHUYECKUX U Yy4eOHO-MCCIeT0BATEIbCKIX 3a-
7a4; yMEHHE aHAIU3UPOBATh, IPOTHO3UPOBATH M OLEHUBATD C TIO3UILIUHU SKOJIOTHYECKON OE30MacHOCTH
MOCIIEICTBUS OBITOBOI M MPOU3BOJCTBEHHOMN JIEATEIHHOCTH YEJIOBEKA, CBS3aHHOHM C MCIIOJIb30BAaHUEM
MCTOYHHUKOB YHEPTHUH.

B ocHoBy n3yuenus npeamera «du3nka» Ha yriayOJIEHHOM YpPOBHE B 4acTH (DOPMUPOBAHUS Y
o0ydJaromuxcss HAydYHOIO MHPOBO33PEHHUS, OCBOEHHUS OOIEHAYYHBIX METOJOB IMO3HAHHUA, a TaKKe
MPAKTUYECKOTO MPUMEHEHUS HayYHBIX 3HAHUI 3aJI0’KEHBI MEXIPEIMETHBIE CBSI3U B 00JaCTH €CTeCT-
BEHHBIX, MATEMAaTUYECKUX U TYMaHUTAPHBIX HAYK.

Kypc ¢busuku B npuMepHo nmporpamme cpeiHero ooiero o0pa3oBaHus CTPYKTYpUpPYETCs Ha
OCHOBE (DPM3UYECKUX TEOPHUIl: MEXaHUKa, MOJIEKyIsIpHas (U3UKa, HNEKTPOJAUHAMUKA, AJIEKTPOMArHHUT-
HbIe KOJieOaHus U BOJIHBI, KBAaHTOBAs (hU3HKA.

Hesn uzyvyenusi Gu3nKu

[{enu uzydenus Kypca — BEIpabOTKAa KOMIIETSHITHH:

OCBOEHHE 3HAHUH O MEXaHUYECKHX, TEIJIOBBIX M AJCKTPOMATHUTHBIX SIBICHUSX; BEJIUYMHAX,
XapaKTEPU3YIOUIUX ITH SBJICHUS; 3aKOHAX, KOTOPBHIM OHU MOJYHHSIOTCS; HAaNOO0JIee BaXKHBIX OTKPBITU-
X B 001acTH (PU3UKHU, OKA3ABIIUX OMPEACTISIONIee BIMSHIC HA PA3BUTHE TEXHUKU U TEXHOJIOTHUH, Me-
TO/AaX HAYYHOTO MO3HAHUS MPUPOABI U (OPMUPOBAHUS HA 3TOM OCHOBE MIPECTABICHUNA O (U3HUECKOM
KapTUHE MHUPA,



OBJIa/leHHe YMEHHMSIMU TIPOBOJMTH HAOIIOACHUS MPUPOAHBIX SBJICHWUN, ONMUCHIBATH U 0000-IIATH
pe3ybTaThl HaOMIOJCHUH, UCTIOIB30BATh MPOCThIE U3MEPUTEIbHbIE MPUOOPHI A U3ydeHUs: (PU-3MIECKUX
SBJICHUM; TPEICTAaBIATh PE3yJNbTaThl HAOMIOAEHUH WJIM W3MEpPeHHH C TOMOIIbI0 Tabiui, rpadukoB u
BBISIBJIATH HA 3TOW OCHOBE SMIIMPUYECKHUE 3aBUCHMOCTHU; IPUMEHSTh MOJIy4YeHHbIC 3HaHUS U1 OObSICHEHUS
pa3HOOOpa3HbIX NPUPOAHBIX SBICHUH U MPOLECCOB, MPUHIMIIOB JEHCTBUS Ba)XKHEH-IIMX TEXHUYECKUX
YCTPOMCTB, 1JIs pelieHus pU3NUecKux 3a1ad;

Pa3BUTHe II03HABATENIbHBIX HMHTEPECOB, MHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH, ca-
MOCTOSITETIBHOCTH B TNPHOOPETEHMH HOBBIX 3HAHUH, NMPH pElIeHUH (U3NYECKUX 3aad U BBINOJIHEHHUE
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN C HCOIb30BAHUEM MH(OPMAIIMOHHBIX TEXHOJIOT U,

BOCIIMTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH IO3HAHUS 3aKOHOB IPHUPOJBI, B HEOOXOIUMOCTH
pPa3yMHOTO HCIIOJIB30BAHMS JOCTIKEHUH HAYKH U TEXHOJIOTUH ISl JATbHEWIIET0 Pa3BUTHS YeIOBEUE-CKOTO
pa3BUTHS YEJIOBEYECKOTO OOMIECTBA, YBAKEHHSI K TBOPIIaM HAyKH M TEXHUKH, OTHOIICHUE K (U-3UKE KaK K
AIIEMEHTY 00IIEUeI0BEYECKOI KYIbTYpPHI;

HCTOJIb30BAHUEINOJYYEeHHbIX 3HAHMI W yMEeHWH /s pelIeHus NPaKTUYECKUX 3agad MOBCe-
JTHEBHOM KHM3HH, oOecredeHusi Oe30MacHOCTH CBOEH JXKU3HH, PAIMOHAJIBHOTO IPHPOJONOIB30BAHUS |
OXpaHbl OKPYKAOLIEH CPEJIbI.

Vuebnpiii iian MKOY «bpsimnackas COILL» otBogut 340 yacoB aisi 0053aTENIbHOTO M3yde-HUS

¢bu3nKy Ha yriIyOJCHHOM YPOBHE cpeHero o0iero oopasoBanus. B tom uncie B X (34 Henenn)
u Xl xnaccax (34 Hemenu) u3 pacyera S5 yueOHBIX 4acOB B HEZETIO. B mporpamme mpenycMOTpeH pe-3epB
CcBOOOJHOrO y4eOHOro BpEeMEHM Ui HCIHOJb30BAHUS PAa3HOOOpPA3HBIX (OPM OpraHU3alMU y4eO-HOro
npoliecca, BHEAPEHUS COBPEMEHHBIX METOJOB OOYYEHHUsl U MeJarornyecKuX TEXHOJIOTHH, ydyeTa MECTHBIX
YCJIOBHUH.

B 10 kmacce wusywaroTcs cruenyromue paszensl: «MexaHuka»,«MonekynspHas ¢u3MKa U Tep-
MOJIMHAMUKa», « QIEKTPOCTaTUKa»,«3aKOHBI MOCTOSTHHOTO Toka». Kypc ¢usuku B 10 kinacce HauMHa-eTcs C
BBEJICHMS, OIHCBIBAIOLIET0 METOJOJOTHI0 (PU3MKM Kak MCCIEeI0BAaTeNbCKOW HAayKH, OTpasKaro-Iyko
HpOLECCYallbHbI KOMIIOHEHT (MEXaHHW3M) KakK CTaHOBIICHUs, (OPMHPOBAHHUS, PAa3BUTHS (PHU3NYS-CKUX
3HaHUM, TaKk U JOCTHKEHHsS COBPEMEHHBIX OO0pa30BaTEIbHBIXPE3YJbTaTOB HPHU OOYYEHHH HIKOJbHHKOB
(bu3HKe (JIMYHOCTHBIX,IIPEIMETHBIX U METAIPEIMETHBIX).

B mporpammy kypca ¢usuku 11 kiacca BKIFOUCHO W3YydEHHEPa3AeioB «DISKTPOJHHAMKKA» (KpoMe
TeM «DnekTpoctatuka» u«llocTosHHBIN 37ekTpudeckuii Tok»), «Kosnebanusi u BOJHB, «ON-THKA» U
«KBantoBas ¢pusuka», «Ctpoenue BeeneHHOM».

CrapToBast TMarHOCTHKA TOTOBHOCTH K U3y4CHHIO (DU3HKH - IIPOBOJIUTCS B HAYAJIC U3YydCHHS
npeaMeTHOro Kypea (centsops) B 10 kiacce.

Texymias oneHka MPeACTaBIseT cO00i Mpolenypy OIECHKH HHIWBUAYaJbHOTO IPOIABIKEHUS B
OCBOCHHMM Y4eOHOW mporpamMmbl Kypca. Tekymias OIleHKa MOXeT ObITh (OpMHpYIOIIEH, T.e. MoaIep-
KHMBAIOIIEH M HAPaBJISIONIEH YCUIHs 00ydaroIerocs,  AMarHoCTUYECKOi, CIocOOCTBYIONIEH BISB-JICHHIO
U OCO3HAHHUIO YUUTENEeM M OOydYalolIMMCS CYIIECTBYIOUIMX IMpoOsieM B oOydeHuu. OOBEKTOM TeKyIIen
OLIEHKH SIBJIIOTCS] IPOMEXYTOUYHbIE ITPEIMETHBIE [UIAHUPYEeMble 00pa30BaTENIbHbIE PE3YIb-TAThI.

B Tekymieit oneHKe MCTIONB3YIOTCS (OPMBI U METOJIBI IPOBEPKH (YCTHBIE U MHUCBMEHHBIE OMPO-CHI,
IpakTu4yeckue paboThl, TBOpUecKUue paldoThl, yueOHbIE HCCIENOBaHHUS M ydeOHBbIE MPOEKTHI, 3a/Ja-HUS C
3aKpBITBIM OTBETOM U CO CBOOOTHO KOHCTPYHPYEMBIM OTBETOM — MOJIHBIM M YACTUYHBIM, UHAU-BUIyaIbHbIE
U rpynmoBbie (JOPMBbI OLICHKH, CaMO- U B3aUMOOLICHKA U JIp.).

ITpomesxyTouHast aTTecTalusANpeCcTaBIsieT co00il nMpoLeaypy arTecTali 00y4aroUXcsl Ha YpOBHE
cpeaHero o01iero o6pa3oBaHusl ¥ IPOBOJUTCS B KOHIIE Ka)KJI0T0 MOIYrOAus U B KOHLE y4e0-HOTro roja.

HTorosas arrecTanus Mo NpeAMeTy OCYLIECTBISAETCS HA OCHOBAHUM PE3YJIbTaTOB BHYTPEHHEH
1 BHelHeW onieHkH. K pe3ynbTaram BHEIIHEN olleHKH OTHOCATCS pe3ynbrarsl BIIP u THA.



HNIJAHUPYEMBIE PE3YJIbTATHI OCBOEHUA KYPCA ®UUKHU

OOyuenue Gu3HKU B 00pa30BaTEILHOM YUPEKACHUH JTOMKHO OBITh HAMPBIEHO HA (OPMUPOBAHUE
CIIEIYIOIIUX PE3YNIbTATOB:
JIMYHOCTHBIE Pe3VIbTATHI:
- YMEHHE YIPaBJIATH CBOCH IMO3HABATEIBHOM JIEATEIIBHOCTBIO;
- FOTOBHOCTb U CIIOCOOHOCTh K 00Pa30BaHUIO, B TOM YHUCIIC CaMOOOPA30BaHHUIO, Ha MPOTHKEHUH BCEH
JKU3HHU; CO3HATEIIbHOE OTHOIIICHHE K HEMTPEPHIBHOMY 00Pa30BaHHUIO KaK YCIIOBUIO YCIICITHOM
npodecCHOHAIbHON 1 OOIIECTBEHHOH ACSITEIbHOCTH;
- YMEHHE COTPYJIHAYATH CO CBEPCTHUKAMH, JCTHMH MJIQJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeILHOM,
y4eOHO-UCCIIeI0BATEILCKOM, TPOCKTHOM M JPYTHX BHIAX NESITEIBHOCTH;
- ¢hopMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HAHWE 3HAYMMOCTH HAYKH, BIQJICHUS JOCTOBEPHOU HH(POpMAIIe 0 TepeIOBBIX TOCTIDKEHUSIX U
OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX 00 yCTpONCTBE
MUpa 1 o0LIeCTBa; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY;
- 4YyBCTBO TOPJOCTH 32 POCCHICKYIO (PU3MUYECKYIO HAYKY, TYMaHH3M,
- IIOJI0XKUTENIBHOE OTHOLIEHUE K TPYLY, LEJIEYCTPEMIIEHHOCTD,
- 9KOJIOTUYECKasl KyJIbTypa, OEpeKHOE OTHOIICHHE K POJHON 3eMIie, MPUPOAHBIM OoratcTBaM Poccru u
MUpa, MOHNMAaHUE OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOIHBIX PECYPCOB U Pa3yMHOE
MIPUPOIOUCTIONB30BAHUE.

MeTanpeaMeTHbI€ Pe3YJIbTAThHI .

Pezynamuenvie YY/I-
Obyuarowuiics cmoorcem:

- CAaMOCTOSTEILHO OIPEACIATD IEJH, CTABUTh U (POPMYITMPOBATH COOCTBEHHBIE 3a]]a4H B 00pa30BaTEILHOM
JIEATEIIbHOCTHU U KU3HEHHBIX CUTYaIUSX;

- OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APyrue HeMaTepruaabHbIe PECYPChl, HEOOXOIUMBIE IS
JIOCTUKEHHUSI TIOCTaBJICHHOW paHee LelIH;

- COTIOCTABIISATh UMEIOIIUECS BO3MOYKHOCTH U HEOOXOIMMBIE IS IOCTHXKCHUS IIEJTA PECYPCHI;

- ONPEACIISITH HECKOJIBKO MyTEl JOCTHKEHUS MOCTABIECHHOM LEIIH;

- 33J1aBaTh MApaMETPbl U KPUTEPHUH, IO KOTOPHIM MOKHO ONIPEACIIUTH, YTO LIEIb IOCTUTHYTA,

- CONIOCTABJIATH MMOJYYEHHBIN PE3YJIbTAT ACATEIbHOCTH C ITIOCTABICHHOM 3apaHee LIEJIbIO;

- OLICHUBATh MOCJIEACTBUS JOCTHKEHUS ITOCTABIIEHHOM IIE/IH B AEATEILHOCTH, COOCTBEHHOM KU3HHU U KU3HU
OKPYKAIOLIUX JIFOJICH.
Ilo3naseamenvuvie YY/I-
Obyuarowuiics cmodcem:

_- KpUTUYECKHU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO C PA3HBIX MTO3UIUH;

- pacno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B UHPOPMAIIMOHHBIX UCTOYHUKAX;

- HCTIOJIb30BATh Pa3IMYHbIe MOIETILHO-CXEMAaTHUECKHIE CPEICTBA ISl IPE/ICTABIICHUS BBISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX MPOTUBOPCUHNI;

- OCYILECTBIIATH Pa3BEPHYTHIN MH()OPMAI[HOHHBIN MIOUCK M CTABUTH HE €0 OCHOBE HOBHIE (ydeOHBIE U
[I03HaBATENIbHbIE) 3a/1aYH;

- ICKaTbh U HaXOJUTh 000O0IIEHHBIC CIIOCOOBI pEIICHUS 3a/1a4H,

- IPUBOJIUTh KPUTUUYECKUE apPTYMEHTHI, KaK B OTHOIIICHUH COOCTBEHHOTO CYXK/ICHHUS, TaK M B OTHOIICHUH
JIEUCTBUM U CYXKII€HUU JIPYroro 4e0BeKa;

- aHAJTU3UPOBATH U TIPEOOPA30BBIBATH MTPOOJIEMHO-ITPOTHBOPECUNBLIC CHTYAIINH,

- BBIXOJIUTH 32 paMKH y4E€OHOTO MTPEeIMETa M OCYIISCTBIIATH [IEJICHANPABICHHBIN ITOUCK BO3MOXKHOCTH
IIHPOKOTO TIEPEHOCa CPEIICTB M CITIOCOOOB JICHCTBUS,

- BBICTPAUBATh WHIUBUIYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHUIO, YIUTHIBASI OTPAHUICHUS CO CTOPOHBI
JIPYTUX YIACTHUKOB U PECYPCHBIC OTHOIICHHUS,

- MEHSATH U YJCPKUBATh PA3HbIC MMO3KMIIMU B MIO3HABATEIBHOM JIEATEILHOCTH (OBITh YUCHUKOM U YUHUTEIIEM;
(dbopMynupoBaTh 00pa30BaTENBHBIN 3aIIPOC U BBITIOIHATH KOHCYJIbTATUBHBIC (PYHKIIMHA CAMOCTOSITENIHHO;
CTaBUTH MPoOIeMy U padoTaTh HAJl €€ PEIICHUEM; YIIPaBIATh COBMECTHOM IMO3HABATEILHON IEATEIbHOCTHIO
U TIOTYUHSTHCSI).



Kommynuxamuenwie YY/I-

Obyuarowuiics cmoocem:

- OCYILIECTBIISATH JICTIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3pOCIbIMU (KaK BHYTPU
o0pa3oBaTebHON OpraHU3aliy, TaK U 3a €€ MpecIaMHu);

- IPU OCYILIECTBICHUU T'PYNIIOBOM pabOThI OBITh KaK PYKOBOJIUTENEM, TaK M YWICHOM MPOSKTHOW KOMaH/bI B
pa3HbIX poJIsiX (TeHEpaTOPOM UICH, KPUTUKOM, HCIIOIHUTEIEM, TPE3CHTYIONUM U T.11.);

- pa3BEpHYTO, JJOTMYHO M TOYHO U3JIaraTh CBOIO TOUYKY 3PCHHS C MCIIOJIb30BAaHHE aeKBATHBIX (YCTHBIX U
MTUCHMEHHBIX) A3BIKOBBIX CPEICTB;

- pacro3HaBaTh KOH(M)JIUKTHBIC CUTYAIMH U MPEOTBPAIIATh KOH(IMKTHI IO UX aKTUBHOU (pa3kr,

- COTJIACOBBIBATH MO3HIIMH YICHOB KOMaH/IbI B MPOIecce pabOThl HAJ OOIIMM PO TYKTOM/pEIICHUEM,

- IPEJICTABIISATH MyOJUYHO pe3ynbTaThl UHAWBUIYAIBHON U TPYNIIOBOM JAESITEIBHOCTH, KaK TIEpe]l 3HAKOMOM,
TaK ¥ Nepesl HE3HAKOMOW ayIUTOPHUEN;

- IOI0UPATh MAPTHEPOB IS JEIOBOM KOMMYHHUKAIIMH, HCXO/IsI M3 COOOPaKEHHI Pe3yIbTaTUBHOCTH
B3aUMOJICHCTBHUS, a HE TUYHBIX CUMITATHH,

- BOCIIPUHUMATh KPUTHYECKUE 3aMeUYaHusl KaK Pecypc COOCTBEHHOTO Pa3BUTHS,

- TOYHO ¥ eMKO (hOpMyITHpOBaTh KaK KPUTHYECKHE, TaK ¥ 0J00pUTEIbHBIC 3aMEUYaHUsI B aTJpec JPYTUX
JIOJICH B paMKax JIeJIOBOM M 00pa30BaTeIbHON KOMMYHUKAIIUHY, N30€rast MPH STOM JTUYHOCTHBIX OIICHOYHBIX

CYKJICHUH.

IIpenMeTHBIE PE3YJIbTATHI.

BbanCKHMK HA 6613080][4 YPOBHE HAYHYUMCA.

JIEMOHCTPUPOBAThH Ha MPUMEPaxX PoJib ¥ MeCTO (GU3UKH B (POPMHPOBAHUM COBPEMEHHON HAYYHOW KapTHHBI
MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B TIPAKTHYECKOM JEATENLHOCTH JIIOJIEN;
JIEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXKIY (DU3UKOM U IPYrHMH €CTECTBEHHBIMH HAyKaAMH;
YCTaHABJIMBATh B3aMMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHHI W MPUMEHSTH OCHOBHbIE (DU3MYECKHE MOIEIH
JUISL IX OIIMCAHUS U OOBSICHEHHUS,

UCIIOJIb30BaTh HMHGPOPMALUIO (DU3UYECKOTO COJNCPIKAHMS TIPH  PEIICHHH Y4eOHBIX, MPAKTHYECKHX,
NPOEKTHBIX M WCCICMOBATEIbCKAX 3aj1a4, WHTErPHPYS HHOOPMAIMIO W3 Pa3IMYHBIX HCTOYHHUKOB H
KPHUTHYECKHA €€ OLICHUBA4,

paziu4yaTh W YMETh HWCIIOJB30BaTh B y4eOHO-MCCIICIOBATEIBCKON JESTEBHOCTH METOMIBI HAYIHOTO
IIO3HAHUA (Ha6J'II-OI[€HI/Ie, OIMMCAaHUEC, UBMCPCHUEC, IKCIICPUMCHT, BBIABMIKCHUC TUIIOTE3bl, MOACIUPOBAHUEC U
ap.) 1 GpopMbl HayIHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPHH), AEMOHCTPUPYS HA TIPUMEPAX UX POJIb K MECTO
B HAYYHOM MMO3HAaHWH,

MMpOBOAUTE MPAMBIC U KOCBCHHBIC U3MCHCHUSA (1)I/I3I/I'-IeCKI/IX BCIIMYHNH, BBI6I/Ipa,SI HU3MCPUTCIBHBLIC HpI/I60pBI C
y4e€TOM HEOOXOJUMOM TOYHOCTM M3MEPEHUH, IIJIaHUPOBATh XOJ HW3MEpPEHHU, Nojy4yaTb 3HAuUEHUE
U3MEPSIeMO BETMYMHBI M OILIEHUBATh OTHOCUTENBHYIO TOTPEIIHOCTH 10 3alaHHBIM (popmMysam;

MNpOBOAUTL HCCICAOBAHUSA 3aBUCHMOCTEN MCKIY (I)I/I?)I/ILIGCKI/IMI/I BCJIIMYMHAMU. MNpOBOAWUTL HU3MCPCHUA U
OTpe/IeIATh Ha OCHOBE HCCIICAOBaHMs 3HAYEHHE MapaMeTPOB, XapaKTEPHU3YIOIIMX TaHHYIO 3aBUCHMOCTH
MEKy BEJTMIMHAMH, U JIEJIaTh BHIBOJ C YIETOM OTPEITHOCTH M3MEPEHHIA;

UCIIOJIb30BATh JISi OMHCAHHs XapakTepa MPOTEKaHUsS (PU3HUYCCKUX MPOIECCOB (PU3MUYECKUE BEIUYHHBI H
JIEMOHCTPUPOBATH B3AUMOCBS3b MKy HUMH;

UCITIOJIb30BATh IS OTIMCAHUS XapaKTepa MPOTeKaHus (PU3NUECKHUX TPOIECCOB (PU3NUECKHE 3aKOHBI C YIETOM
IPaHUIl KX TPUMEHUITPUMEHUMOCTH;

peliaTh Ka4deCTBEHHbIC 3amaud (B TOM 4YHCIIE M MEKIIPEJAMETHOTO XapakTepa): HCIOJb3ys MOJIEIH,
¢u3HYecKre BEJMYMHBI W  3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO IIEMOYKY OOBSCHCHHUS
(moxazaTeapCTBa) MPEAI0KEHHOTO B 3a1aue mporuecca (SIBIeHus);

peliaTh pacueTHbIC 3a1a4uM C SBHO 3aJaHHOM (PU3MUECKOW MOENBIO. Ha OCHOBE aHAIM3a YCIOBHUS 3a1a4u
BBIACIISATH (1)I/I3I/IT-ICCKYIO MOJICIb, HaAXOIUTh (1)I/ISI/I‘ICCKI/IC BCIIMYNHBI U 3aKOHBI, HeO6XOI[I/IMI)Ie n
JOCTATOYHBIE JUIS €€ pEeHICHUs, IPOBOJUTh PACUETHI U POBEPSTH MOJYYCHHBIN PE3YJIbTAT,

YUUTBIBATH TPAHUIIBI IPUMEHEHUS H3yYEHHBIX (PU3HMUECKUX MOJIeNIel TpH peleHu (HU3HMYECKUX U
MEKIPEIMETHBIX 3a]1a4;

HUCITIOJIB30BaTh I/IH(l)OpMaI_[I/HO W MPUMCHSATH 3HAHUS O IPUHIUITIAX pa6OTBI 1 OCHOBHBIX XapaKTCPUCTUKAX
M3YyUYEHHBIX MAIlIMH, TPUOOPOB U APYIUX TEXHUYECKUX YCTPOMCTB AJISl PEHICHHUS MPAKTHUECKUX, y4eOHO-
HCCICAOBATCIIbCKUX U MTPOCKTHBIX 3a1a4,

- HUCIIOJIB30BaTh 3HAHUS O (bH3H‘-IeCKI/IX OGBCKT&X " poneccax B HOBCCI[HCBHOﬁ KU3HU TJIA O6CCHCLIGHI/IH
0€30MMacHOCTH TIPH 0OpAIICHUH C TPHUOOPAMHU U TEXHUYECKMMHU YCTPOMCTBAMH, ISl COXPAHCHUS 3[I0POBbS




COOJIOICHUSI HOPM DKOJIOTHYECKOTO MMOBEJICHSI B OKPYKAIOIIEH cpelie, Al IPUHATHS PEIICHUH B
HOBCEIHEBHON KU3HU.

MexaHn4yecKHe sIBJECHUS
pacrno3HaBaTh MEXaHWYECKHE SBICHUS U OOBSCHATH HA OCHOBE MMEIONIMXCS 3HAHHII OCHOBHBIE CBOICTBa
WIN YCIOBUS TPOTEKAHUS JTUX SIBICHUI. paBHOMEPHOE U HEPABHOMEPHOE [BIKEHHE, PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBH)KCHHE, OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBMIKEHHS, CBOOOJIHOE
MajicHue TeJl, PaBHOMEPHOE IBIIKEHHUE IO OKPY)KHOCTH, WHEPIUS, B3aHMMOJICHCTBHE TEJ, PEaKTHBHOE
JBYDKEHUE, TIepenada JaBICHHUS TBEPAbIMH TeJaMH, KHUIAKOCTIMH W Ta3aMHu, aTMochepHOe JaBJicHHE,
IJJaBaHUE TeJI, PaBHOBECHE TBEPIBIX TeEJ, HMMEIOIINX 3aKPEIUICHHYI0 OCh BpallleHUs, KojebaTeabHOe
JIBIDKCHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);
OIMCHIBATh M3yUCHHBIC CBOMCTBA TEJI U MEXaHWYECCKHUE SBIICHUS, UCIONIB3Yys (DH3UUCCKHUE BEIHMYUHBI. ITyTh,
nepeMeIneHne, CKOpoCTh, YCKOPEHHE, TepHo 1 OOpallieHns, Macca Tela, IIOTHOCTh BEHIeCTBa, cuia (cria
TSOKECTH, CHJIa YOPYrOCTH, CHJa TPEHHWs), JaBlICHHE, HUMIYJIbC Tela, KHHETHYeCKas SHEprus,
MOTCHIMATBHAS YHEPTHs, MEXaHH4YeCcKas paboTa, MexaHmdeckas MonHocTh, KIT/] npu coBepmeHnn paboTh
C HMCIIOJIB30BAaHUEM MPOCTOTO MEXaHHM3Ma, CHJIa TPEHHS, aMIUTUTY/a, IEPHOJ U 9acToTa KoJeOaHui, NrmHa
BOJIHBI U CKOPOCTh €€ pPACIpPOCTPAHCHUS; TPU OMUCAHUH TPABUIBLHO TPAKTOBATh (DU3MYECKHUN CMBICI
UCIIOJIb3YeMbIX BEIUYMH, MX O003HAYCHUS W CIMHHIIBI M3MEPEHUs, HAXOAUTHh ()OPMYIIbI, CBSI3BIBAIOIINEC
JTaHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMU BeTUYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUYMHBI;
aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHHS U MPOIIECCHI, UCTIONB3Ys (PU3MUECKUEe 3aKOHBI: 3aKOH
COXpAHCHUS DHEPIMH, 3aKOH BCEMHUPHOTO TITOTCHUS, TPHHIMI CYHEPHIO3UIMKA CUI  (HAXOXKICHUE
paBHojeicTBytomei cuibl), |, 11 u 11l 3akonb HeroTOHA, 3aKOH COXpaHEHHs UMITYJbca, 3aKoH ['yka, 3aKoH
[Tackans, 3akoH ApxumMena; Ipy ATOM Pa3IuyuaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTeMaTUYeCcKOe
BBIpaKCHUE,
pasMyaTh OCHOBHBIC NMPU3HAKU W3YYCHHBIX (PU3MYECCKUX MOJIENEH. MaTepHalbHas TOYKa, WHEpIMaTbHas
CHCTEMA OTCYETA,
pelaTh 3aJa4yd, HCIHONB3Yys (U3NYeCKHe 3aKOHBI (3aKOH COXPAaHEHHS DHEPTrdH, 3aKOH BCEMHPHOIO
TATOTeHUs, npuHIuI cynepno3unuu cui, |, Il u 11l 3akonsr HproTOHA, 3aKOH COXpaHEHHUSI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena) U (HOpMyIbl, CBs3bIBAIONUE (U3UUSCKHE BETHMYMHBI (ITYTh,
CKOPOCTh, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BENIeCTBa, CHIIA, JABJICHUE, UMITYJIbC Tela, KHHCTHYSCKas
9HEprus, MOTCHIMAbHAS JHEPrus, MeXaHudeckas pabora, mMexaHudeckas MomiHocth, KIIJ[ mpocroro
MEXaHH3Ma, CHJIa TPEHHS CKOJBXKEHUS, KOd(DOHUIIMEHT TpeHus, aMIUTHTY/Ia, IEPUOJ U YacTOTa KOoJeOaHuH,
JUTAHA BOJIHBI M CKOPOCTh €€ PACIpOCTPAHEHHS): Ha OCHOBE aHajM3a yCIOBHUS 3a/1a4d 3alIUChIBATh KPATKOE
YCIIOBUE, BBIACIATh (UINUYCCKUE BEIUYMHBI, 3aKOHBI U (OPMYINIBI, HEOOXOAWMBIC Ui €€ pEelIeHUs,
MIPOBOJIMTH PACYETHI U OIICHUBATh PEATLHOCTD MOTYYEHHOTO 3HAUYCHUST (PU3UYECKON BEITMYMHEI.

TenjoBble siIBJeHUS

pacrmo3HaBaTh TEIUIOBBIC SBICHUS U OOBICHATH HAa 0a3e MMEIOMIMXCS 3HAHWI OCHOBHBIE CBOMCTBA WU
YCJIOBUS MPOTEKAHUsSI 3TUX SBICHUU: Tuddy3us, u3MeHeHHe 00beMa TeJl MPH HarpeBaHWH (OXJIAXKICHHH),
0oJbIlIas CKUMAEMOCTh Ta30B, Majlas C)KMMAEMOCTh >KUJIKOCTEH M TBEpIBIX TeJ; TEIIOBOE PaBHOBECHE,
UCTIapeHHe, KOHJIEHCAllMs, TIUIaBleHHe, KPHUCTAIM3AlUs, KUIEHHe, BIAXHOCTh BO3JyXa, pa3IUYHbIE
croco0bl Termonepeaay (TEmIOnpPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE), arperaTHble COCTOSHIS BEIIECTBA,
TIOTJIONICHUE PHEPTUHM TIPH WCIIAPEHUHU JKUJIKOCTH M BBIJCIICHHE €€ NMPH KOHJCHCAIUM Tapa, 3aBUCUMOCTh
TeMIIepaTypbl KUIICHHS OT JaBJICHUS,
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEJI U TEIIJIOBBIC SIBICHUS, UCTIONB3Ys (PU3MUECKHUE BEIIMUUHBI. KOJTUIECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, TeMIIepaTypa, YACJIbHas TEIUIOEMKOCTh BEIIEeCTBa, YAEIbHAs TEIUIOTa
TUTABJICHUS, Y/eIbHAs TEIUIOTa MapooOpa3oBaHUs, yIENbHAs TEIUIOTa CrOPAHHS TOILIUBA, KOA(P(OUIIUCHT
MIOJIC3HOTO JICHCTBUS TEIUIOBOTO JIBUTATEINS; NMPU OMUCAHWH IMPABUIBHO TPAKTOBATh (PUIWUCCKHI CMBICI
WCIIOJIb3YEMBIX BEJUYHH, X OO03HAYCHUS W CIMHWIIBI M3MEPEHUsS, HAXOAWTHh (DOPMYJIbI, CBSI3BIBAIOIINEC
TaHHYIO (PU3HYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMH, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITUUNHBI;
aHAITM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBIICHHUS U MPOIECCHI, HCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YYCHHUS O CTPOCHHH BEIIECTBA U 3aKOH COXPAaHEHUs YHEPTHH;
pasnuyaTh OCHOBHBIC MPU3HAKH W3YUEHHBIX (PU3UYECKUX MOJICNCH CTPOCHHS T'a30B, )KHIKOCTEH U TBEPIBIX
TelI;
MPUBOUTH MPUMEPHI IPAKTHYECKOTO MCIIOJIb30BaHUS (PHU3NYECKUX 3HAHUH O TETNIOBBIX SIBICHUSX;



penIaTh 3a/1a4u, UCTOJIb3Ys 3aKOH COXPaHEHUS YHEPTHH B TEIUIOBBIX MpoIleccax U (POPMYIIbI, CBS3BIBAIOIINE
¢busnveckre BeMYUHBI (KOJMUYECTBO TEIUIOTHI, TEMIIEPATypa, yaeIbHas TeIIOEMKOCTh BEIIECTBA, yaeIbHas
TEIJIOTa TUIABIIEHUS, YHAeNbHas TemjaoTa mapooOpa3oBaHMs, ylaelbHAas TEIJIOTa CropaHus TOILINBA,
KOA(QQUIMEHT TMOJE3HOrO JCUCTBUS TEIUIOBOIO JBHWraTess). Ha OCHOBE aHajiu3a YCJIOBHS 3aJauu
3aMMChIBAaTh KPATKOE YCJIOBHE, BBIACIATh (DU3HMUECKUE BEIMYMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHHs], TPOBOJAUTh PACUEThl U OLIEHUBAThH PEATbHOCTD MOJYYSHHOTO 3HaUCHUS (U3NUECKON BETHUMHBL.
DJIeKTprUYecKre i MATHUTHBIE SIBJICHUS
pacrno3HaBaTh 3JIEKTPOMAarHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE HMEIONIMXCS 3HAHMM OCHOBHBIE
CBOICTBA WJIM YCIIOBUSI TPOTEKAHUSI DTUX SBJICHHUM.: JJIEKTpU3alusi TeJ, B3aWMOJEWUCTBUE 3apsioB,
ANEKTPHUUCSCKUI TOK W ero jAeicTBus (TEIUIOBOe, XMMHUYECKOe, MarHHUTHOE), B3aMMOJCHCTBHE MArHUTOB,
AJICKTPOMArHUTHASI UHAYKIIUS, JICHCTBUE MArHUTHOTO TIOJS HA TPOBOJHUK C TOKOM W Ha JIBIDKYIIYIOCS
3apsDKCHHYIO YaCTHILY, JCHCTBHUE DJIEKTPUUYECKOTO TOJA Ha 3apsDKEHHYIO YacTHUIly, DJIEKTPOMAarHUTHBIE
BOJIHBI, IPSIMOJIMHEIHOE PacCIpOCTpaHEHUE CBETA, OTPAKEHHUE U MPETIOMJICHHE CBETA, TUCIIEPCHS CBETA.
COCTABJISITh CXEMBbI DJJIEKTPUUYECKUX IIeTel ¢ TMOCIeA0BAaTeIbHBIM U IMapauIebHBIM COEIMHEHUEM
AJIEMCHTOB, pa3jinyas yCJIOBHbIC 00O3HAYCHHUS 3JIEMEHTOB JJICKTPUYECKUX Iiernel (MCTOYHHMK TOKa, KJIH0Y,
PE3UCTOP, PEOCTaT, JAMIIOUKa, aMIIEPMETP, BOJBTMETD).
UCIO0JIb30BaTh ONTHUYECKHE CXEMBI ISl TOCTPOSHUS M300pakKeHHWU B TUIOCKOM 3epKajie W coOuparomen
JIMH3E.
OIHCHIBATh M3YYEHHBIC CBOMCTBA TEN M AJIEKTPOMATHUTHBIC SIBIICHUS, UCTIONB3YS (PU3UUYECKHE BEIMYUHBI:
ANEKTPUUECKUI 3apsiji, CUila TOKA, AJIEKTPUUECKOE HANpPsKEHUE, SJEKTPUUECKOE COMPOTUBIICHHE, YIEIbHOE
COMPOTHUBIICHUE BEIIECTBA, PadOTa AIEKTPUYECKOTO IO, MOIIHOCTh TOKa, ()OKYCHOE PpACCTOSIHHE U
ONTHYECKasi Cuja JHMH3bI, CKOPOCTb 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa; MpHU
OMHMCAHWU BEPHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIIMYHH, UX 0003HAYEHUS U €IUHHUILIBI
M3MEpeHus; HaX0AUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMH BEIMYUHAMM.
aHAJIM3UPOBATh CBOMCTBA TeJ, JEKTPOMArHUTHBIC SIBIICHUS U MPOIECCHI, UCTIONB3Yd (PU3NYECKHE 3aKOHBI:
3aKOH COXpaHEHUS AJIEKTpUYEecKoro 3apsjaa, 3akoH Oma i ydyacTka uemnu, 3akoH J[xoyns-Jlenua, 3akoH
MPSIMOJIMHEIHOTO PAacIpOCTPaHEHUs CBETA, 3aKOH OTPAKEHMsI CBETA, 3aKOH MPEIIOMIICHUS CBETA; MPU 3TOM
pa3nuuaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €0 MAaTEMaTUYECKOE BbIPasKEHUE.
MIPUBOAUTH MPUMEPHI TPAKTUIECKOTO MUCTIOIB30BaHUS (PU3UIECKUX 3HAHUHN O SJIEKTPOMATHUTHBIX SBJICHHSX
pelaTh 3a1aud, UCIOJb3ys (u3ndeckue 3akoHbl (3akoH Oma ams ydacTtka memnu, 3akoH Jxoynsa-Jlenia,
3aKOH MPSMOJIMHEHHOTO PAaCHpOCTPAHEHHUsSI CBETA, 3aKOH OTPAKEHHs CBETA, 3aKOH MPEIIOMJICHHUS CBETa) U
(bopMmyIbl, CBsI3bIBaONHE (HU3NICCKUE BETMUMHBI (CHIa TOKA, DJICKTPUYECKOE HAMPSKEHUE, JICKTPUIECKOEC
COTPOTHUBIICHUE, YAEITBHOE COMPOTHUBIICHHE BEIIECTBA, pabOTa 3JIEKTPUUYECKOTO IOJsl, MOIIHOCTH TOKAa,
(OKyCHOE pPacCTOSIHME W ONTHYECKAas CWJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
9acToTa CBETa, (POPMYIIBI pacyeTa 3JMEKTPHUIECKOTO COMPOTUBICHHS MPUTIOCIIEA0BATEIFHOMUTIAPATIICTHHOM
COCJIMHEHUH MTPOBOJIHUKOB): Ha OCHOBE aHAJIM3a YCIOBHS 3a/laud 3alMChIBaTh KPaTKOE YCIOBHE, BBIICIATH
(du3nuecKrue BEIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC ISl €€ PEIICHHUs, MPOBOAUTH PacueThl U
OILICHUBATh PEATLHOCTD MOTyYEHHOTO 3HAYCHUS (PU3HUUECKON BEITMUUHBI.
KBanTOBbI€ AIBJICHUS
pacrno3HaBaTh KBAaHTOBBIE SIBIICHHS M OOBSICHSITH Ha OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOWMCTBA WIIU
yCTIOBUSl TPOTEKAHMS STUX SBJICHHI. €CTECTBEHHAs M HWCKYCCTBEHHAas PaJWOaKTUBHOCTH, O-, - U Y-
U3ITy4yeHHs, BOSHUKHOBEHHE JTMHEHYATOro CIIeKTpa U3JIydeHUs! aTOMa;
OMKCHIBATh H3YYEHHbIE KBAHTOBbBIC SIBICHUS, HCHOJNB3Ys (U3HUECKHE BEIWYMHBI. MacCcOBOE YHCIIO,
3apsA0BOE YMCIIO, TEpPUOJ Mojypacnaja, 3Heprus (QOTOHOB; NpPHU ONHUCAHWUU TPABUIBHO TPAKTOBATh
(bu3MUecKuit CMBICIT HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HAUEHUS W EIUHUIBI W3MEpEHUs; HaXOJIUTh
(hopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYHHY C IPYTMMHU BEJIIMUYMHAMHM, BBIUYMCISATH 3HAYCHHE
(hU3UYIECKOI BEITMYHHBI,
AQHATM3UPOBATh KBAHTOBBIE SIBJICHUS, MCTOIB3Ys (U3UYECKUE 3aKOHBI M TIOCTYJIATHI: 3aKOH COXPaHCHUS
SHEPruM, 3aKOH COXPAHEHHUS OJIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHs MacCOBOTO UHMCIIA,
3aKOHOMEPHOCTH U3IyYEHUs U TIOTJIOIICHHS CBETa AaroMOM, TP 3TOM pPa3inyaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA U €T0 MAaTEeMaTHIEeCKOE BhIPAKCHHE;
paznuyaTh OCHOBHbBIE MTPU3HAKY MJIAHETAPHOM MOJIENIM aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO SIAPa;
MPUBOAUTL TPUMEPHI MPOSIBICHUS B MPUPOJIE U MPAKTUUYECKOTO UCIOJIb30BAaHUSA PATUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIEPHBIX PEaKLUi, CIIEKTPaIbHOTO aHAIN3A.
DJIeMEeHTBI ACTPOHOMUH



YKa3bIBaTb HAa3BaHHUA IJIAHCT ConHeuHon CHUCTCMBI, pa3iid4aTb OCHOBHBIC IIPU3HAKKM CYTOYHOT'O BPALUCHUSI
3BC3HOI'O H€68., JABDKCHU A .HyHBI, COJIHI_Ia U IUIAaHET OTHOCHUTEIIbHO 3BE31,
IMOHUMATDb pa3Invuud MCKIAY FCJ'II/IOI_ICHTpI/I‘-ICCKOI\/'I u FCOLICHTpH‘{eCKOﬁ CHUCTEMaMM MHPA,

Buinycknux na 6a306om yposne nonyuum 603mMOHCHOCHb HAYYUMbCAL

NOHUMAMb U 00BACHAMb YEIOCMHOCIb PUIUYECKOU MeOoPUlU, Pa3Iuiams paHuybl ee NPUMeHUMOCU U
Mecmo 8 psody Opyeux (huzuiecKux meopuit;

gnaoems npuemMamy NOCMpPOeHUs. Meopemudeckux 00Ka3amenbCmes, a maKice NPoHO3UPOBAHUS
ocobennocmell npomeKanus Gu3uUIecKux A61eHUll U NPOYeccos Ha OCHOGE NOJYYEHHbIX MeoPemuyecKux
86160008 U OOKA3AMENLCME,;

Xapakxmepuzoeamsv CUCMEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU
npocmpancmeo, epems, mamepus (6eujecmso, none), 0sudxcenue, Cuid, IHepeus,

8b106USAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEN U 3AKOHOE,
CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb PU3UYECKUe IKCRePUMEHMbL;

Xapaxkmepu3o8ams 2100a1bHble NPod.IeMbL, CIMOsWUEe Nepeo Ye08eHecmE8oM. JHepeemuyecKkie, cblpbesbie,
aKon02UYecKUe, — U poib QUUKU 6 peuienuy Smux npoonem,

peuams npaKmuKko-opUeHmMuUposantble Kayecmsernvle U paciemnsie Qusuieckue 3a0a4u ¢ 6b100pom
Qusuueckoli Mooenu, UCNONb3YS HECKONLKO U3ULECKUX 3aKOHO8 UNU POPMYIL, CEA3bIBAIOUWUX UBECHIHbLE
Qusuueckue genutunbl, 8 KOHMEKCHE MENCNPEOMEMHbIX CEA3El;

00bACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKU U3V UEHHbIX MAWUH, NPUOOPOS U MEXHUYECKUX
ycmpoiicms;

- 00BACHAMb YCI08US NPUMEHEHUs Qu3uYecKux mooenell npu peuleHuu @Gu3uieckux 3aoay, Haxooumo

A0eK8AMHYI0 NPeONloNCeHHOU 3adade Guauueckyro Mooelb, paspeuwams npooiemy, Kak Ha OCHOGe
UMEHOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MexaHnu4eckue siBJIeHUS

UCNOIb308AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUSAX 8 NOBCEOHeBHOU JHCU3HU OJisl 0becneueHus: Oe30nacHocmu
npu 0opaweruu ¢ npUOOPAMU U MEXHULECKUMU YCMPOUCMBAMU, 05l COXPAHEHUSL 300P08bsL U COONI00EeHUS
HOPM 9KOJI02UYECKO20 NOBEOeHUs 8 OKpYcaloujell cpede; NpUsooUms npuMepbl NPAKMuUIecKko2o
UCNONBL308AHUS PUSUYECKUX 3HAHUL O MEXAHUYEeCKUX ABIeHUAX U PUULECKUX 3AKOHAX ; NPUMEDbl
UCNONBL308AHUS 60300HOBNAEMBIX UCTOYHUKOB IHEPRUU; IKOLOSUYECKUX NOCIeOCMBULL UCCIe008AHUS
KOCMUYECKO20 NPOCMPAHCME,;
Paziuyamy 2panuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce00WULl XapaKkmep
(pyHOaMEHMANbHBIX 3aKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU JHEPeUU, 3AKOH COXPAHEHUs UMNYIbCd,
3aKOH 8CEMUPHO20 MASOMEHULL) U 02PAHULEHHOCMb UCHONIb308AHUSL YACTHBIX 3aK0H08 (3akon ['yKa,
Apxumeoa u op.);
Haxooums a0ek8ammyo npeodlodHCeHHoll 3adaye Qu3uyecKyro Mooelb, papeuams npooiemy Kak Ha 0CHo8e
UMEIOWUXCSL 3HAHUL NO MEXAHUKE C UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, mak u npu noMowu
Memooo8 OUeHKU.
TemnoBble siBJICHUSA

UCNOIL308AMb 3HAHUSL O MENNOBBIX ABLEHUAX 8 NOBCEOHEBHOU JHCU3HU 0I5l 0Decneverus Oe30nacHOCmU npu
obpawenuu ¢ npubopamu U MexHU4eCKUMU YCmpoucmeamu, 0Jisk COXPAHeHUsL 300P06bsL U COONOEHUS. HOPM
9KOI0ZUHECKO20 NOBEOCHUS 8 OKPYJicaloujell cpede; NpugoOUnb NPUMepPbl HKOA0SULECKUX NOCIe0CEUll
pabomol 0gueamenell BHyMpeHHe20 C2OPAHUsL, MENI08bIX U CUOPOINEKMPOCMAHYULL;
Paziuyams 2panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00WULl Xapakmep
PyHOAMEHMANbHBIX PU3ULECKUX 3AKOHO8 (3AKOH COXPaHEeHUsl SHEPeUU 8 MENJIOBbIX NPOYeccax) u
02PAHUYEHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHOS;
HAxXo0ums a0eKk8amHyo npedioHCeHHoU 3a0aye Qu3uLecKyro Mooelb, paspeuams npodiemy KaKk Ha 0OCHOGe
UMEIOWUXCS 3HAHUL O MENN0BbIX AGNEHUAX C UCNONb308AHUEM MAMEMaAmMuiecKko2o annapama, max u npu
NOMOWU MEMOO08 OYEHKU.

DJIeKTpUYeCKHEe U MATHUTHBIE SIBJICHHUS
UCNONb308aAMb 3HANHUSA 00 IIEKMPOMASHUMHBIX S8NEHUAX 8 NOBCEOHEBHOU HCUZHU OJi 0becnedeHus
bezonacnocmu npu obpawjenuy ¢ nPUGOPaMU U MEeXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUSI 300P08bAL U



COONMI00EHUsL HOPM IKOTIO2UYECKO20 NOBEOeHUs 8 OKpYdHcaioujell cpede;, npueooums npumepbl IUAHUSL
NEKMPOMASHUMHBIX U3TYYEHUU HA JICUBbIE OP2AHUSMYL,
Paziuyamy 2panuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce00WUL XapaKkmep
PyHOaMEHMANbHBIX 3aKOHO08 (3AKOH COXPAHEHUsl DNIEKMPUUECKO20 3apsaoa) U 02PaAHUYEeHHOCMb
UCNONL308AHUS HACMHBIX 3aK0H08 (3axon Oma Ons yuacmika yenu, 3akoH Jicoyasn-Jlenya u op.);
UCNOBb308aMb NPUEMbl NOCMPOEHUSL PU3ULECKUX MOOeell, NOUCKA U POPMYTUPOBKU OOKA3AMETbCME
8bIOBUHYMBIX 2UNOME3 U MEeOPeMUUECKUX 86160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIeHHbIX (haKmoa,
Haxo0ums a0eKkeammyo npediodCeHHolU 3a0aye GuuLecKyro Mooeib, paspeuams npodiemy KaK Ha 0OCHOGe
UMerwuxcs 3HaHUll 06 21eKMpPOMASHUMHBIX SIGNEHUSAX C UCNOIb308AHUEM MAMEMAamu4ecko2o annapama,
Max u npu NOMowju Memo0oo8 OYeHKU.
KBanTOBbBIE SIBJICHHSI

UCNOIL308aMb NOJIYYEHHbIE SHAHUS 8 NOBCEOHEBHOU MHCUSHU NPU 0Opaujenuu ¢ npubopamu U mexHu4ecKUMu
yempoticmeamu (Cuemuux UOHUUPYIOWUX Yacmuy, 003umemp), 0Jisk COXPAHEHUs: 300P06bsi U COONIO0eHUS.
HOPM 2KOJI02UYECKO20 NOBEOCHUsL 8 OKPYICatoujeli cpeoe;
COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX s0ep C 0eqheKmom MAaccol;
npUBOOUMsb NpuUMepsl IUAHUSA PAOUOAKMUBHBIX UZTYYEHUL HA HCUBbLE OP2AHUZMbL; NOHUMAMb NPUHYUN
oeticmeus 003uMempa U pasiuiams YCioeus e20 UCNOIb308aAHU;
NOHUMAmMb 3K0JI02uYecKue npodiemvl, 603HUKAIOWUE NPU UCHOTb308AHUU AMOMHBIX INEKMPOCMAHYULL, U
nymu peuieHus: SMux npooiem, nepcneKmusbl UCNONb308AHUSA YNPABIAEMO20 MEPMOA0EPHO20 CUHME3A.

DJIeMeHTBI ACTPOHOMUH
VKA3b18amb 00wjue c8oLCmea U OMmauyus niaHem 3eMHOLU 2PYNnbvl U NIAHem-2UeaHmo8; Maiblx mej
Conneunoti cucmemsl U OOILUWUX NIAHEM; NOIb308AMbCI KAPMOU 36€30H020 Heba npu HAOIIOOEHUSIX
36€30H020 Heba:,
Pasiu4ams 0OCHO8Hble Xapakmepucmuku 36e30 (pazmep, ysem, memnepamypa) COOMHOCUMb Y6em 36€30bl C
ee memnepamypoti,
pasznuuamos 2unome3svl 0 npoucxodxicoenuu ConneuHoll cucmembsi.



COIEPKAHUE KYPCA ®PU3UKH
Beenenue. ®usuka u pudnyecKHe MeTOAbl U3y4eHHUS NPUPOALI

Odusuka — (QyHAaMeHTanbHas Hayka O Mpupoje. MeToAbl HAaydyHOTO HCCIEAOBAHMS (PU3NUECKUX
apieHuid. MopaenupoBanue (u3uveckux sABIEHUH u TporieccoB. Du3MUecKkWil 3aKOH — TPaHHIIBI
npuMeHUMOCTH. DPU3NuecKre TeOpUr U MPHUHLHUI COOTBETCTBUSA. Ponlb 1 MecTo ¢u3uku B GOpMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHUHBI MUPA, B MPAKTUYECKOU ACATENBHOCTH Jtojieh. Duszuka u Kyﬂbmypal.

Mexannuyeckue siBJeHHUs

['paHuIbl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. BakHelne KHHEeMaTHYECKHE XapaKTEPUCTUKH —
NepeMelieHue, CKopocTb, yckopenrue. OCHOBHbBIE MOJIENN TEN U ABMKEHHI. B3auMoierictBue Teia. 3aKOHbI
Bcemupnoro tsarorenus, ['yka, cyxoro Tpenus. MHepuuanbHasi cuctemMa oTcueTa. 3aKOHbl MEXaHUKH
Hprorona. Imnynbc MaTepuaibHOM TOYKHA U CUCTEMBI. I3MEHEeHHEe U COXpaHEHHUE UMITYJIbCA.
Hcnonvzosanue 3akono8 Mexanuku 0715 00bACHEeHUs 08UNCEHUsI HeDeCHbIX mel U OJisL PA36UMUsST KOCMUYECKUX
uccneoosanuii. Mexanuueckasi JHEprUsi CUCTEMBI TeJl. 3aKOH COXpaHEHUs] MeXaHU4ecKoil aHeprun. Pabora
CHJIBL.
Pagsnosecue mamepuanvrou mouku u meepoozo mena. Ycioeus pasnosecus. Momenm cunvl. Pagnosecue
AHCUOKOCMU U 2a3a. []8udiceHue HuoKocmeti U 2a3o8.

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeopHu

Monekynspao-kunernyeckas Teopust (MKT) ctpoenus BemiecTBa U ee SKCIIEPUMEHTAIbHBIC
JI0Ka3aTesIbCTBA. AOCONIOTHAS TeMIIEpaTypa Kak Mepa cpefHell KWHETUYEeCKON SHEPTrUH TEIIOBOTO
JBYKEHMSI YaCTHIL BelecTBa. Mozens uieanbHoro rasa. [laBnenne rasa. YpaBHEHHE COCTOSHUS UIE€ATBHOIO
raza. YpaBsHenue MenieneeBa—Knaneiipona. ArperatHble COCTOsSIHUS BeulecTBa. Modensy cmpoenus
JHcuoKocmetl.

OCHOBBI TEPMOAMHAMUKHA

Buytpennss sHeprus. Pabora u Teruonepenada Kak criocoObl U3MEHEHHs BHYTPEHHEH SHEPIUH.
[TepBrrii 3ak0oH TepMoarHAMUKHA. HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB. [IpUHIMIIBI JEHCTBUS TETIIIOBBIX
MmaiuH (mapoBasi TypOHHA, TBUraTelb BHYTPEHHETO CrOpaHHs, peakTHBHBIN nBuratens). KI1/ temooii
MalIUHBbI.

OCHOBBI 3J1eKTPOAUHAMUKHU

Onextpuyeckoe nosie. 3akoH Kynona. HanpspkeHHOCTb M IOTEHLIMAN 3IEKTPOCTATUYECKOTO MOJIS.
IIpoBOAHMKY, OIYNIPOBOAHUKH U AUANIEKTpUKU. Konaencarop. II0CTOSHHBIN 3JIEKTPUYECKHUN TOK.
VcTOUHUKH 2JIEKTPUYECKOr0 TOKA. DIIEKTpUUECcKasl LIeTb U ee cocTaBHble yacTu. HanpaBnenue u aeiicteus
aneKTpruueckoro Toka. KosedarenbHblii KOHTYp. DJIEKTPOMAarHUTHBIE BOJIHBI. J{Mara3oHbl
AJIEKTPOMAarHUTHBIX U3IYYEHUN U UX IPAKTUUECKOE IIPUMEHEHHE.

DJeKTpOMarHuTHbIE KoJjieOaHusl. DIeKTPOABIKYIIas cuia. 3akoH OMa Ui OJTHOM Lenu. DIeKTpUIeCKuil
TOK B POBOJIHUKAX, HJIEKTPOJINTAX, MOJYIIPOBOIHUKAX, T'a3aX U Bakyyme. Ceepxnposooumocms.
OCHOBBI JIEKTPOAHUHAMHUKH (NPOJOJKEHHE).

WHayknuys MarHUTHOTO NOJIs. J{eficTBUE MarHUTHOTO T0JIs1 HA IIPOBOJHUK C TOKOM U JIBHKYILYIOCS
3apspkeHHyro yactuny. Cuia Amnepa u cuia Jlopenna. MarauTtasle cBoiicTBa Bemectsa. [1oTok BekTopa
MarHUTHOM MHAYKLUH. SIBICHNE 2IEKTPOMarHuTHOW MHIAYKLIUU. 3aKOH JIEKTPOMArHUTHON MHAYKLUH.
DJieKTpoMarHuTHoe mnosie. [lepeMenHblil TOK. SIBieHre cCaMOMHAYKIMHU. HIIYKTUBHOCTb. DHepaus
INEeKMPOMASHUMHO20 NOJIA.

Koneb6anus 1 BOJIHBI

Mexanndeckue KoeOaHus U BOJTHBI. AMIUIUTY/IA, IEPUOJI, YacToTa, (ha3a kosedanuid. [IpeBpamenus
SHEPrUM NpU KoJieOaHusIX. Buinyocoennvle konebanus, pezonanc. [lonepednsie U Mpo10JIbHbIE BOJIHBI.
DHeprust BONHbBL. Mnmepgepenyus u ougpaxyus 601H. 3ByKOBBIC BOJTHBI.

OnekrpoMarHuTHbBIE KojeOanus. KomebarensHplid KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHMS.
BoiHyX1€eHHbIE 3JIEKTpOMarHuTHbIe Kojiebanus. Pesonanc. Ilepemennslii Tok. Konaencarop u karyiika B
LIenu IepeMeHHoro Toka. IIpon3BoacTBo, nepenaya v NoTpedIeHNE IEKTPUUECKON SHEPTUH.
OneMeHTapHast TeOpHsl TpaHchopmaropa. IINeKTpOMarHuTHOE 1oJie. BuxpeBoe 3ekTpuueckoe noJe.
DneKTpoMarHuTHbIE BOIHBI. CBOICTBA 2J€KTPOMAarHUTHBIX BOJIH. J{nanazoHbl 2JIEKTPOMAarHUTHBIX
U3JIy4YeHUH U UX NPaKTUYECKOE MpUMEHEHHE. [[puHIIMIIBI painoCBsA31 U TENEBUICHMUS.

OnTnka



I'eomerpuueckas ontuka. I[IpsiMonanHeHOE pacipoCTpaHEHUE CBETAa B OJHOPOAHOM Cpelie. 3aKOHbI

oTpakeHHs U npenomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxenune. Onrtuueckue npudopsl. BonHosbie
cBoiicTBa cBera. CkopocTh cBeta. MuTepdepenmus ceera. Korepentnocts. Judpakius cera.

HOJ’I}IpI/IBaLII/IH CBCTa. I[I/ICHepCI/IH CBCTa. HpaKTqucxoe MPUMCHCHUC 3JICKTPOMArHUTHBIX PIBJ'Iy‘ICHPIIZ.

9J1eMeHThI TCOPUH OTHOCUTECJIBHOCTH

I/IHBapI/IaHTHOCTB MOAYJIAI CKOPOCTHU CBETA B BAKYYMC. HpI/IHI_[I/Il'I OTHOCHTEIBLHOCTH DuHITeHHA. CBI3b
MAacCChbl U DHCPIruun CBO60,HHOﬁ qaCTHUIIBIL. 3Hepr1/151 nokos. CBs3b Macchl ¢ 3HepFHCI>'I.

T'unoresa

KBanToBas ¢pusuka

[Inanka o kBanTax. ®orodddekr. YpaBHenue ODuHmTEeHHA M PoTtodddexra. DOTOHBHIL.

I'unoTesa ne bpoitns 0 BOJHOBBIX CBOMCTBaX yacTull. KopnycKynsipHO-BOIHOBOM nyanusm. CoomHouienue
neonpeodenennocmu I etizenbepea. 1lnanerapras Moaenb ctpoeHust aroma. OnbiTel Pezepdopaa. KBantosrie
noctynatsl bopa. Mcnyckanue u noriomenue ceeta aroMoM. Jlazepsl.
CocraB u cTpoeHHne aTOMHOTO sifpa. SaepHbie cuibl. JlehekT Macchl U SHEPTHsI CBSI3H ATOMHBIX SJIED.
Buapl paaroakTHBHBIX TPEBPAIICHU aTOMHBIX SJIED.
3aKoH paJiMOAaKTUBHOTO pacnaja. SAnepHsie peakuuu. LlenmHast peakius AeNeHUs Iep. U SHEPTHS CBS3U
HYKJIOHOB B sifipe. SlnepHasi sHepreTuka. [lpumenenue s0eproii sHepeemuxy. BaussHue HOHU3UPYIOIIEH
paayaiuy Ha )KUBbIE OpraHu3Mbl. [{03a u3iydeHus, 3aKOH paJIMOAKTUBHOTO PACIIajia U €ro CTaTUCTUYECKUI
XapakTep. DiieMeHTapHble yacTullbl. DyHaaMmeHTanbHble B3auMOICHCTBUS.

Ctpoenne BcesienHoi

CoBpeMeHHbIE IPEICTABICHUS O TPOUCXOKIEHUH U 3BotoIMHU CoiHila u 38e31. CTpoeHUE COTHEYHOM
cucrembl. Cucrema «3eminst — Jlyna». Oomue ceaenus: o Comnuile (BUI B TEIECKOII, BpalllCHUE, pa3Mephl,
Macca, CBeTHMOCTb, TEMIIEpaTypa COJIHIIA U COCTOSHHE BEIIECTBA B HEM, XUMHUECKHUT cocTaB). VICTOYHUKH
SHEpruM u BHyTpeHHee crpoeHune Connma. Knaccuduxarus 38e31. 3Be3/1bl 1 HCTOUHUKH WX SHEPTUU.
dusnueckas npupoaa 38e3/. Hama anakruka (cocras, cTpoeHue, IBIKEHHE 3Be3/1 B [ aakTHKe U ee
BpaireHue). [IponcxokacHre U SBOJIIOINS TaIakTUK U 3Be3/1. [IpeacTaBieHre 0 CTPOCHUHU M ABOJIOIMH
Bcenennoii.

1 .
KprLt@OM 8blOe/ICH mamepuail, He 6bIHOCAWUUC HA UNMO206YI0 ammecmayuro.

KonTtpoJsb ypoBHs 00yuenus. @Pusuka 10 kiaace.

Ne HanmenoBanue Hcrounuk Komugukarop Komndux
pa3aenoB U TeEM EI'D aTop
BITP
Kontponpnas padora | umaktudyeckue wmarepuansl @usuka 10 1.11-1.1.9 2.1-2.6
Nel «Ocnoswbr wiacc / A.E.Mapon, E.A.Mapon. — M.:
KUHeMAMUKu» WznarensctBo «/Ipoda», 2014 r.
KontponbHas padora | Temarnueckue KOHTPOJIbHBIE u 1.2.1-15.5
Ne2 «OcHoswi camocCTosITeNbHbIe padoThl Mo (usuke 10
OUHAMUKU U 3AKOHbL wiacc [/  O.M.I'pommeBa. — M.
COXPAHEHUS» UsparenscrBo «OKk3amen», 2012 r.
KonTtponbHas padoTa 2.1.1-2.1.17 3.1-3.7
Ne 3 «Ocnogul
MONEKYIAPHO-
KUHemu4ecKou
meopuu»
KonTtponpras padota 2.2.1-2.2.11
Ne 4 «Ocnosuor
MepMOOUHAMUKUY
Kontponbhas padota | Hdumaktudeckue matepuanbl Ousnka 11 3.1.1-3.2.10 4.1-4.7

Ne 5 «Bakonwi
NOCMOAHHO20 MOKA.

wiacc / A.E.MapoHn, E.A.Mapon. — M.:
WznarensctBo «Ipoda», 2014,
Temaruvecknue KOHTPOJIbHBIEC U
caMoCTOsATeNIbHBIE PaboTH o pu3uke 10
xiacc / O.M.I'pomuea. — M.:
W3parenscrBo «OKk3amen», 2012 r.




TeMmbl 1a00paTOPHBIX M MPaKTHYecKHX padoT B 10 kiacce
JlaGopatopnass pabora Nel  M3MepeHue MIHOBEHHOH CKOPOCTH M YCKOPEHHS C HCIOJIb30BAHUEM

CEKyHJIOMepa WM KOMITBIOTEpa C JaTYNKaAMU;

JlaGopatopnas pabora Ne2 M3y4yeHue NBMKEHHS Tea M0 OKPYKHOCTH;

JIaboparopHas padota Ne3 l3yueHue IBMKCHHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO;

JlabopaTtopHas padota Ned H3mepenue kECTKOCTH MPYKUHHI,

JlabopaTtopHas padota Ne5 M3amepenue kodduiimeHTa TpeHUsI CKOJIBKCHUS;

JIaboparopHast pabota Ne6. M3yuenue 3akoHa COXpaHECHUS MEXaHUYCCKOU SHEPTHH;

Jlaboparopras padora Ne7 M3ydeHue paBHOBECHs TeJl MOJI ACHCTBHEM HECKOJIBKHX CHLI;

Jlaboparopuas pabota Ne8 DkcrnepumeHTanbHas mpoBepka 3akoHa [ eit-Jlroccaka;

Jlaboparopnas pabota Ne9. HM3yuenue mocienoBaTeN-HOTO U MAPAICILHOTO COSAMHEHUS TPOBOHUKOB,
Jlaboparopnas padota NelO. M3mepenue 3/1C 1 BHYTPEHHETO COMPOTUBICHUS UCTOYHHKA TOKA.

KonTpoJib ypoBHsi 00yuenusi puzuku B 11 kiacce

Ne HaumenoBanue Hcrounuk Komudukatop Konuduxarop BITP
pa3ziesioB U TEM EI'D
1 KonTtposbhas padota Nol JunakTuyeckue 3.3.1-34.7 4.4-4.5
«Macnummoe none. Marepuainsl Pusuka
Dnexkmpomacnumnasn unoykyus» | 11 kmacc /
2. KontposbHas paboTta Ne2 A.E.MapoH,
«Konebanus u éonner» E.A.MapoH. — M.:
3 KonTposbHas padora Ne3 WsnarenbcTBo 3.5.1-3.6.12 4.6-4.7
«Ceemosbvie 80nHbI» «dpoda», 2014. 4.1-4.3
4] KonTposbnas padora Ned Tematnueckue 5.1.1-5.3.6 5.1-5.4
«Ceemosbie keanmul» KOHTPOJIbHBIC u
5] KontposbHas pabota Ne5 CaMOCTOATEINILHBIC 2.2.1-2.2.11
«Amomnasn ¢uszuxa. Quzuka pabotel 10 usnKe
amomHO20 A0pa» 11 KJace /
O.N.I'pomuesa. -
M.:  H3parenscTBO
«Dx3amen», 2012 r..

JlaboparopHast pabora Nel I3mepeHue Cuibl B3aMMOJCHCTBUSL KATYIIKH C TOKOM M MarHUTa;
JlaGopaTopHas pabora Ne2 I3yueHue 271€KTpOMarHUTHOW WHIYKITUH,

JlaboparopHas padora Ne3  OmpeneneHue ycKoOpeHHs: CBOOOIHOTO MaeHHS MPU MOMOIIH MasiTHUKA,;
JlabopaTtopHas paborta Ned 3mepeHue mokaszaTels MPETOMIICHHUSI CTEKIIA;

JlabopaTtopHas padora Ne5  OmnpeneneHue ONTHYESCKON CHIIBI JIMH3BI U (POKYCHOTO PACCTOSHUS
cobuparotei TUH3HI,

JlaboparopHast pabora Ne6 M3mepeHue IITHMHBI CBETOBOM BOJIHBI:

JlabopaTtopHas pabora Ne7  HabmroneHre CIJIONIHOTO U IMHEHYATOTrO CIIEKTPOB;

Jlaboparopuas pabora Ne8  HcciemoBanue cieKTpa BOJAOPOIa,;

JlaGoparopuas padota Ne9  OmnpeneneHue UMITYSIbCa M SHEPTUN YACTHUIIBI IIPH IBIKEHUU B MATHUTHOM
none (o potorpadusim);

Jlabopatopnas pabora Ne 10 Omnpenesienue nepuojia oOpaiieHust ABOWHBIX 3Be3/1 (IICUaTHbIC MaTePUAIIBI).




TemaTuyeckoe naanuposanne 10 kjaace 2 yaca B HeJes110, Beero 68 yacos

Ne Tema ypoka Popma nposezeriA DNeMEeHTHI CoZlep KaHus TpeGosanus K yposHio
ypoka TIOATOTOBKH Y4-CsI
OU3BNYECKUE
METO/IbI
N3YYEHUA
IMTPUPOJBI (1 1ac)

1/1

HayuHbI1if MeTO TO3HAHUS
OKpY’KalOIIEero Mupa.
®duznyeckas KapTUHa MUpA.

Ypok-nexuus

HeobxoanmocTts
MO3HAHUS

npupoabl. Puznka

— QyHIamMeHTanbHast
HayKa 0 IPUPOJIE.
duzuxa—
OKCIICpUMCHTAJIbHAas
HayKa

®duznyeckre 3aKOHBI U

teopud. ['panunpl  ux

TIPUMEHHMOCTH.

DuzndecKre MoOJIENy.

ITonumats cylHoCTb
HAYy4HOr O

no3Hanus. [IpuBonuth
IIPUMEDBI OIIBITOB.
DopmyaupoBaTh
METO/BI HAYYHOI'O
MO3HAHUSL.

IToHuMaTh, 4TO 3aKOHBI
(DU3UKHM UMEIOT rPaHMIIbI
MPUMEHUMOCTH.

MEXAHUKA (23

qaca)
Kunemarnka. (9 gac)
MexaHnueckoe
JIBIDKCHUE.
MarepuanbHasi TOUKa. 3HaTh MOHATHUS
OTHOCHUTENBHOCTD MEXaHWIECKOTO JIBHKCHUS U
1/2 JBr>KeHNE TOUKU U Tena. Kombunnp. Ypok MEXaHUYECKOT O MAaTEepHAJIbHOM TOUKH,
nBwkenus. Cucrema [ToHMMaTh OTHOCHTENBHOCTh
orcuera. Koopaunatsl. MEXaHUYECKOTO JIBHKCHHUS.
Panuyc — BexTop. Bekrop
nepemenieHns. CKOpocTs.
Kom6u 3HaTb OCHOBHBIC TIOHATHS
PaBHOMepHOE [BIDKCHHE TEI. HHDO MarepuasnbHas TOYKa, | CKOPOCTH, HiepeMelLeHus,
2/3 CKopocCTb. YpaBHeHue Bagﬂmﬁ HIepeMeIlleHHe, CKOPOCTh, | MYTH
PaBHOMEPHOTO JIBYKEHUSI oK nyTh 3HaTh ypaBHEHHE
P NPSIMOJIMHEHHOTO JIBMKCHUSL.
Komb6u
. CBsi3p Mexny | Iloctpouts rpaduk 3a-
I'paduku  mpssMoOIMHEHHOTO | HHUPO
3/4 . KHHEMaTHYEeCKUMHU BucumocT (X ot t, V or t).
JIBYDKCHUS BaHHBIN
BEIUYNHAMU Amnanus rpadukos
YPOK
Onpenenuts 1O  PUCYHKY
Komb6u MpoiIeHHbI yTh. YUTaTh U
4/5 CkopocTb pu HepaB- | HHPO OKcneprMeHTalIbHOe CTPOUTH rpaduKy,
HOMEPHOM JIBIKECHUN BaHHBIN OTIpeIeIIEHNE CKOPOCTH BBIp@XAIONINE  3aBHCHMOCTh
YPOK KMHEMATHYECKUX BEIUYUH OT
BpEMEHH
VYckopenne. 3HaTh ypaBHEHUS YCKOPEHHS,
BIDKEHUE C TIOCTOSHHBIM [TpssmonuneitHOE CKOPOCTH, KOOPJMHATHI
5/6 A Kombununp. Ypok P p » KOOPAL
YCKOpEHHEM. JIBIDKEHHUE C TIOCTOSHHBIM | TIPSMOJIMHEHHOTO
YCKOpEHHEM. PaBHOYCKOPEHHOTO IBU)KECHUS
3HaTh MOHATHE YCKOPEHUS
cBOOOHOrO MajcHusa. YMeETh
6/7 CB0OOIHOE TaICHUE KomOunup. Ypok CBoOoiHOE TafiIcHUe Ted. | MPUMEHSTh ypaBHEHHUS
PaBHOYCKOPEHHOTO IBU)KEHHS
K CBOOOTHOMY TaJICHHIO.
JIBmxeHne Tena o
3HaTh GopMyIIBI IS
OKPYKHOCTH.
BBIYHCIICHUS] YCKOPEHH,
IlenTpocTpemurensHoe NI .
JIMHEWHOHN | yrJIOBOH
YCKOpEHHE.
PaBHOMepHOE /BMKEHHME Tea CKOPOCTH JUIsI
7/8 Komounup. Ypox BpamatensHoe nBuxeHue

10 OKPYKHOCTH

TBEPJOro Tena. YrioBas u
JIMHEHHAst CKOpPOCTH
BpaLICHMUS.

KpHBOJ’IHHefIHOFO JBHXKCHUA.
3HATH TOHATUS nepuoaa n
YacCTOThl, YMCTb UX
BBIYHUCIIATH




VYpok peuieHus

YMmerb peaTh 3aa4u 1o

8/9 [loBTopenue. Pemenue 3anay.
3a/1ad. TeMeE
. YMeTh IPUMEHSATh 3HAHUS IS
Konmponvuas paboma Nel Kontpons 3HaHuil u P o
9/10 ) . Knnematnka peIIeHAS 3a1a9 TI0
no meme:. «Kunemamuxa» YMEHUH
KHHEMATHKE
Jnuamuka (7 gac) |
IloHumaTh CMBICH TMOHSATHM:
MEXaHHIECKOe IIBIDKEHUE,
Mexanuueckoe
. OTHOCHUTEIIbHOCTD,  WHEPIHS,
BianmoneiictBue Tel B JIBIDKEHHE U eT0
uHepTHOCTh. [IpuBOANTH TIpH-
npupoze. SBnenne uHepuuu.1- OTHOCHUTEIIEHOCTb. N
N MepHI HHEpIHaTbHON
1/11 i 3aKOH Herorona. | KomOunup. Ypox WHeprmanbHbie U
CHCTEMBI u HEMHEePLU-
WneprmanbHble CHUCTEMBI OT- HEHHEepLUHUaIbHbIE .
AJIbHOM, OOBSCHITH IBUKEHHE
cyeTa CHCTEMBI OTCUETA.
HEOCCHBIX Ten u
WHepuysi, ”HEPTHOCTS.
HUCKYCCTBCHHBIX  CIIyTHHKOB
3emiu
Cuna — npuuuHa
Ypok uzyueHust YMmerb WJUTOCTPUPOBATH
[TonsiTre cUIBI KaK MEpPBI p M U3MEHCHHUS CKOPOCTU TpUp
2/12 B3ANMOCHCTBIS T HOBOI'O Ten, Mepa TOYKM TPWIONKEHUS] CHII, HX
Marepuala B3aNMOJICHCTBHUA TEIL. HaIIPaBJICHUC
CrnoxeHue cun
[IpuBOANUTH PUMEPHI OTIBITOB
. VYpok usydyenus PHBOIL PHMEP '
3/13 Bropoii 3akon HeroToHa. HOBOL'O [punHuun WUIFOCTPUPYIOIUX  PAHMIIBL
Tpetnii 3akoH HeroToHA CYIEPIIO3ULIMH CUTT NIPUMEHUMOCTH 3aKOHOB
MaTtepurana
Herotrona
[IpeobpaszoBanmst
lamumes. 3akoH 3HATh TIOHATHE
Ypok uzyueHust .
414 [TpuHIMIT OTHOCHTETFHOCTH B HOBOLO CIIO’KEHUSI CKOPOCTEH. OTHOCHUTEIFHOCTH B
MEXaHHUKeE. [MpuaTmn MexaHuke, popmyny
MaTtepuana .
OTHOCUTENBHOCTH CIIOKEHHS CKOpOCTeit
lanunest.
I'paBUTAaLIIOHHBIE CHUJIBI.
3aKOH BCEMUPHOTO
I'paBuTanmonHas cuna. 3aKoH
5/15 Kom6unup. Ypok Tsrorenus. Cuna Tsokectd | [loHuMarts npupomy cui.
BCEMHPHOTO TATOTCHHUS
U BEC Terna. YMeTh 00BSICHAT MX
JieicTBHE. YMETh BBIUUCIIATH
Cua ynpyroctu. 3akoH CHJIBI.
Cuna roctu. Cuna
6/16 eHHZpr Kombunup. Ypok I'yka.
R ] CHibl TPEHUSL.
Jlabopamopnas paboma Nel
PAMOopHai p CwWiIBl yIPYTOCTH U OtpaboTka
«H3yuenue dsudicenus meia no
7117 Y pOK-TIpaKTHKYM TSHKECTH, IBIDKCHHUE Tella | SKCICPUMCHTAIBHBIX U

OKPYIACHOCMU NOO OelicmeueM
CUTL YNPY2OCIU U MAICECTUY

IO OKPYKHOCTHU

HCCIICA0BATCIIbCKUX yMeHI/Iﬁ

3aKOHBI COXpaHEHUS B
mexanuke (7 gac)

Nmmynee Tena. 3akoH

Nmrrynbe. 3akoH

3HaTh (HOPMYIIBI IS pacyeTa
HMITYJIECA CHIIBI M TENa, 3aKOH

1/18 Kombunanp. Ypok COXpaHCHUS UMITYIIBCA. COXpaHEHUS UMITYJIbCa,
COXpaHEHHSI UMITYJIbCA.
PeakTuBHOE JABMKCHUE. MMOHUMATh CMBICI
PEaKTUBHOTO JIBWYKEHHS
IlonumaTts cMbICI
2/19 PeakTtuBHOE IBIKEHHE. Kombunnp. Ypok PeaktuBHOE OBIKEHUE
PEaKTHBHOTO JIBUKEHHS
Pabora cuibl. 3HaTh (U3UUECKUIT CMBICTT
Kunernueckas sHeprusi. MOHSITUI PabOThI, MOIIHOCTH,
3/20 Pabora. MomHocts. Dueprusi. | KomOuuup. Ypok [oTeHnmanbHas SHEPrys. | MOTEHIMAIBHOU U
3aKOH COXpaHEHHS KUHETUYECKOH SHEPIUH.
MEXaHUYECKOM SHEPTHH. YMeTh BBIYUCIATH HX.
PackpbITh CMBICT 3aKOHA
a1 3aKOH COXpaHEeHHUs SHEPTUU B | YPOK 0000mIeHnst 1 | 3aKOH COXpaHEHUS COXPaHEHHUS SHEPTUH U
MeXaHHKE. yriryOneHus 3HaHUi | SHepruu yKa3aTh TPaHULIBI €TO
pPHMEHEeHHUSI
Jlabopamopnas paboma No2 OtpaboTka
3aKOH COXpaHEHUs
5/22 «H3yuenue sakona coxpanenus | YpPOK-TIPaKTUKYM N SKCHEPUMCHTAIHHBIX U
. MEXaHWYECKON SHEPTHH .
MEXAHUYECKOU DHep2UU» HCCIIEJOBATENBCKIX YMEHUH
6/23 3aKOHBI COXpAaHEHHS B Ypox 3aKkOHBl COXpaHEHHsS B | YMeTh NpPUMEHATH  IONY-
MEXaHHKe obobmatomiero MEXaHHKE YeHHBIC 3HAHHS Ha MPAKTHKE




TIOBTOPCHUA

7124

Konmponvuas paboma Nel
no meme: «3aKoHvi
COXDAHEHUsl 8 MEXAHUKe.»

Kontpons 3HaHui u
YMEHUI

Mexanuka

VYMmers MMPUMCHATH 3HAHUA JUIA
peHICHUA 3aaa4 [0 MCXaHUKE

MOJIEKYJIIPHA ST ®U3UKA I TEPMOJUHAMUKA (20

YacoB).

OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOH Teopun (15 gacos)

OCHOBHBIE TOJIOKEHUS

OCHOBHBIE TOJIOKEHUS

3HaATH OCHOBHBIE IT0JIOKEHUS
MKT, noHsTHS Maccel
MOJIEKYJI, KOTMYECTBA

1/25 MOJIEKYJISIPHO-KHHETHY €CKOM Kom6uuup. Ypok MKT u ux omnsITHOE BemectBa. OOBSICHATD
TEOpUU 000CHOBaHHE. MPUYUHBI OPOYHOBCKOTO
JIBIDKEHHUSI, CTPOCHHUE Tell Ha
ocHose MKT.
VMmerh JAcJIaThb BbIBOJBI Ha
OCHOBE IKCIIEPUMEHTAJIbHBIX
AQHHBIX MPUBOAUTD
DKcrepuMeHTaIbHOe Komb6u A ' PHBOL
NpUMEpbl,  TOKa3bIBaIOIINE,
JIOKa3aTeNbCTBO OCHOBHBIX HUPO i
2/26 . N INopsinox u xaoc YTO: HaOJIIOIEHHE W IKCIEPH-
TIOJIO’KEHUH TEOPHH. BaHHBII .
MEHT SBIISIIOTCS. OCHOBOM IS
BpoyHOBCKOE ABHIKEHHE YPOK
TEOpHH, TIO3BOJISFOT
TIPOBEPUTH HUCTUHHOCTh
TEOPETHIECKUX BBIBOJIOB
Komb6n
[onnmare  cmbicn  Qu3m-
Macca Mosekys1, KOJTM4ecTBO HUPO Macca aroma. MosnsipHas .
3127 . YeCKHX BEJIMYMH: KOJIMYECTBO
BEIIlECTBA BaHHBIH Macca
BEILECTBA, Macca MOJICKYI
YPOK
3HaTh XapaKTEPUCTUKH
Komb6u p p
MOJIEKYJl B BHJE arperaTHbIX
Crtpoenne ra3000pa3HEbIX, HUPO Bugsr arperaTHbIX o
4/28 N . COCTOSIHMM BeIecTBa. YMETh
KHUIKUX U TBEPIBIX TEI BaHHBIN COCTOSIHMII BelllecTBa .
Yok OIMCHIBATH CBOWCTBA TIa30B,
P KUAKOCTEH M TBEPABIX Tl
Kpucrannnaeckue
u amopdHbIe Tena.
IInaenenue u | 3HaTh cBOWCTBa
Kpucrannuueckue u
5/29 amopHBIe Tena Komounup. Ypok omeepoesaniue. KPUCTAJLTHUCCKUX U
P ' Ypaenenue  mennosozco | aMmopdHBIX Tell.
bananca.
TemnnoBoe JBIKEHHE
Mouiekyn. Monenb
. nIeabHOTO Ta3a. 3HaTh OCHOBHOE YpaBHEHHE
WUneanpueni raz B MKT. A P o
6/30 KomOunup. Ypox OCHOBHOE ypaBHEHUE MOJIEKYTISIPHO-KHHETUYECKOI
OcuoBHoe ypaBaenue MKT.
MOJIEKYISIPHO- TEOpuH rasa.
KHHETHYECKOH Teopun
rasa.
Temmnepartypa. DHEprus
TEIUIOBOTO JIBIKCHHS
[loHnMaTh MPUHIMIIEL
Temnepatypa U TEII0BOE MoJieKyil. TemnoBoe
7/31 Kombunnp. Ypok TTOCTPOCHUS TEMITEPATyPHBIX
paBHOBeEcCHE. paBHOBecHe.
IIKaJI, 3HATh MPUMEPHI IIKaT
Onpenenenne
TEeMIepaTypHl.
AOcontoTHas AOcCoIoTHA IIKaIa
AOcomnioTHas TemIeparypa. TeMIeparypa. temnepatyp. [loaumats, 4To
8/32 DHeprust TEmIOBOTO IBIKEHUS Temmnepartypa — mepa TeMIeparypa — Mepa cperHein
MOJIEKYJL. cpeaHel KHHETHUECKOi KWHETUYECKOH SHEpIuu
SHEPTHU MOJIEKYJT MOJIEKYJI.
YpaBHeHue
COCTOSIHMSI ~ HJCAJILHOTO
3HaTh ypaBHEHHE
rasa. YpaBHeHUe .
YpaBHEHHE COCTOSHUS MenneneeBa-KnaneiipoHa,
9/33 Y pok-neKiust MemnzeneeBa -
nieabHOrO Tasa. . 3HaTh ypaBHEHUS U rpaduKu
Knanelipona. I'azoBbIe
ra30BbIX 3aKOHOB
3aKOHBI.
3HaTh M3OMPOIECCHl W HX
10/34 I'a30BBIE 3aKOHBI. KomOuump. Ypox W3onponeccel pou

3HA4YCHHC B )XU3HU




Jlabopamopnas paboma Ne3

OtpaboTtka

11/35 «OnvimHas npogepra 3aKoHa Y pOK-TIpaKTHKYM ra30BbIC 3aKOHBI 9KCTIEPUMEHTAIBHBIX U
Ten-JIroccaxa» HCCIIEIOBATENIbCKUX YMEHUI
B3anmHoe npeBpalleHne
JKUAKOCTEW U Ta3oB.
OnuceiBaTh W3MCHEHUS,
Tepapic rena. IPOUCXOIAIINE IIPH IIEPEXOJIE
Kombu Hcnapenne u KdICHUE. p P p
3aBUCHMOCTD JIABIICHUS . BeIlIeCTBa u3 HKHJIKOTO
HUPO Haceriennsrit nap.
12/36 HACBIIIEHHOTO mapa oT . COCTOSIHUSI B ra3000pasHoe H
BaHHBIN DKCIEePUMEHTAIbHOE
Temnepatypsl. Kunenne HaoOOpOT.  3HaTh  TOYKH
YpOK JIOKa3aTeIbCTBO
3aMep3aHusi M KHIEHUS BOJbBI
3aBHCHMOCTH  JaBJICHUSI
MPU HOPMAJIbHOM JIaBJICHUH
HACBILIEHHOTO TMapa OT
TEMIIEPATYPhI
BnaxxHocts YMeTb onpenessiTh
13/37 BrnaxHocTh Bo3ayXa. Komounup. Ypok BO3JIyXa. OTHOCHUTEIILHYIO BIaXKHOCTh
BO3JlyXa
N N N YMeTh IpUMEHSATh 3HAHUS JIJIS
CBoiicTBa TBEPIBIX TEI, O06ob6maronmii CBoiicTBa TBEpABIX TEJ,
14/38 . . peleHus Ka4eCTBEHHBIX
KHUAKOCTEH U Ta30B YPOK KHUAKOCTEH U Ta30B
pacyeTHbIX 3a7a4
Ypok . N
CBoiicTBa TBEpAbIX TeJ, | 3HATh CBOMCTBA TBEPJBIX TEl,
15/39 Monexynsapnas ¢pusuxa KOH . .
JKHJKOCTEH M Ta30B KHUIKOCTEH U Ta30B
TPOJIS
Ocuossl TepmouHamMuk# (5 gac)
Vpox YMeTh TPHUBOAWTH TPUMEPHI
MPaKTHYECKOTO
uszyde Temnosoe JIBUOKEHHE p
WCIONb30BaHMsl  (DU3UYECKUX
BHyTpenHss sHEprus 1 pabota | HUS MOJIIEKYT. 3axkoH .
1/40 SHaHMUH (3axoHOB
B TEPMOJIUHAMHKE HOBOTO TEPMOJUHAMUKH.
are I TEPMOANHAMUKA — U3MCHEHUS
Mar o
OpAZIOK 1 Xa0C BHYTPCHHEH SHEPruH IMyTeM
puaa coBepIIeHus paboThI)
3HaTh  TOHATHE  «TEIUIO-
Kombu
. oOMeH», (hu3nuecKkue yCaoBHsI
Konunuecro TEIUIOTHI, | HHUPO duzndeckuii CMBICIT
2/41 . . Ha 3emwmuie, 00ecredynBaroIIUe
yIlelbHAs TEIIOEMKOCTh BaHHBIN YIENBHO TeII0EMKOCTH
oK CYIIIECTBOBaHHE JKU3HU
yp yenoBeKa
[TepBriit 3aKOH
TEPMOANHAMUKH.
[TepBriii 3aKoH Bropoii 3akoH 3HaTh NEPBBI 3aKOH
TEPMOANHAMUKH. TEpPMOANHAMHUKH: TEepMOANHAMUKH, 3HATh
3/42 pMOZL Komouuup. Ypox PMOZL pMOZL '
HeobpaTiuMocTh TEeTIoBBIX CTaTHCTHYECKOE CMBICJT BTOPOT'O 3aKOHa
MPOLIECCOB B MPUPO/IE. 00oCHOBaHHE TEepMOANHAMUKH.
HEOOpaTHMOCTH
MPOLIECCOB B MPUPOJIE.
3HATh IPUHIATIEI TCHCTBUSA
. Tenmnosble JBUTATEIIN | TETUIOBBIX IBUTATEICH U
[MpuHIUn ASHCTBUS TEITOBBIX M
4/43 . KomO6uuup. Ypox KII[I nBurateneil. 9KOJIOTUYECKHE TPOOIEMEI,
JIBUTATEINEH.
CBSI3aHHBIC C HCIOJIb30BAHUEM
TEIIOBBIX JIBUTATEICH
Koumponvuaa paboma NeS
no meme: «OCHOBbL KoHTponb 3HaHul 1 [IpuMeHATh 3HAHUS JUIs
5/44 OCHOBBI TEpPMOTHHAMHKA

MonekynsapHou ¢puzuxu
MepMOOUHAMUKU.»

YMEHUU

petenust 3ama4

Dnexrpocratika ( 9 yacos)

OCHOBBI DJIEKTPOANHAMUKU (23 1ac)

DIIeKTPUUECKUN 3apsil.

DneKTpuYecKuil 3apsaa u
3JIEMEHTAPHBIE YACTHIIBI.

3HaTH MOHATHSA
3JIEMEHTAPHOT0 3apsija,

1/ 45 KomOunup. Ypox
DneKTpu3anus Tel. 3aKOoH COXpaHEeHHUs 3aKOHa COXPaHEeHUs 3apsia,
AJIEKTPUUYECKOT O 3apsijia 3akoH Kynona
3Hatb 3akoH KynoHa, ymers
2146 3axon Kysona. Komouuup. Ypox . 3akoH Kynona Y P M
pemars 3a/1auu.
3HATP TMOHSITHUE DT TONS 1
DJIeKTpUUECKOE ToJIe.
DJEeKTpUIECcKOe IoJIe. HAINpPSHKCHHOCTH. YMETh
3/ 47 Komouuup. Ypox HanpsoxkeHHOCTD
HanpsokenHocTs 9i1. [lons BBIYHCISITh HAMIPSKEHHOCTh
3NEKTPUYECKOTO TMOJIS.
TOJIsl TOYEYHOr0 3apsaa
CUIIOBBIC JIMHUH DJICK- I'paduk n3o0paxeHus | YMeTb ~ CpaBHUBAaTh  Ha-
4/48 Kombunup. Ypok pag p p

TPHUICCKOI'O ITOJIS. HpI/IH]_[I/IH

QJICKTPUICCKUX mojei

NPsODKEHHOCTh B Pa3JIMIHBIX




CYNEpPHO3ULINHU TOJIeH

TOYKax u MOKa3bIBATh
HaIpaBJICHUE CHJIOBBIX JIMHUH.
3HaTh ~ OPUHIMI  CyIep-

TO3UITUH ITOJCH

[IpoBoanuku B

IIEKTPOCTATHIECKOM [TonnMats moBeneHMe
[IpoBoaHUKH U B
5/ 49 Y pok-neKius 0JIE. TIPOBOTHUKOB B
JIEKTPOCTATHIECKOM IIOJIE.
DneKkTpocTaTudecKast 3JIEKTPUUECKOM I107IE
WHYKLHSL.
Juanexkrpuxu B
Ilonnmate noBezeHNE
JlyanexTpuky B IEKTPUUYECKOM IIOJIE.
6/50 Ypok-nekius JIDIIEKTPUKOB B
JIEKTPOCTATUIECKOM IIOJIE. IMonapuzanus
3JIEKTPUUECKOM I1071€
JIMAJIEKTPUKOB
3HATh MOHSTHUSI
IlorenunanbHast Heprus [lorennuanbHOCTL N
MOTCHUHUAJIbHOW SHCPTI U
3apsDKEHHOTO Tena. AIIEKTPOCTATHIECKOTO
7/ 51 KomOuuup. Ypox 3apsHKEHHOT 0 Tena,
[MoTrenmman u pa3HOCTh nonst. [loreHuman u
MOTEHIIMA U pa3HOCTh
MOTEHIIHAJIOB. pa3HOCTh MMOTEHIUAJIOB.
MOTEHIIHAJIOB.
[ToHsiTHE SIIEKTPOEMKOCTH.
DIEKTPOEMKOCTb. N
3HaTh MPUHLMIT JEHCTBUS U
Konnencaropsl. OHeprus
DJIEeKTPOEMKOCTb. BHIbI KOHJICHCATOPOB. YMETh
8/ 52 Komouuup. Ypox INEKTPUIECKOT 0 nonst
Konnencaropsr. paccunTHIBaTH
KOHJIEHCaTopa.
3JIEKTPOEMKOCTD ¥ SHEPTHIO
TUIOCKOTO KOH/IHCATOpa.
YMmerb HCIONb30BaTh
Ypok cucremaru-
npuoOpeTeHHbIe 3HAHWUA |
9/53 OCHOBBI 3JIEKTPOCTATUKH 3amd W 0000- | OCHOBBI BJICKTPOCTATHKH .
YMEHHS B  TIPAKTHYECKOH
LIEHUS
JEATCIbHOCTH

3aKOHBI IOCTOSHHOT'O
Toka (8 yacos)

Onextpuueckuii Tok. Crna

IlocTostHHBIH

3HATh YCIIOBHS,
HEOOXOAUMBIE IS

1/54 Kom6uuup. Ypok anekTpudeckuit Tok. Cumna
TOKa. ToKa CYILLIECTBOBAHHS
ANEKTPHUYECKOTO TOKA
3HaTh 3ak0oH OMa Il yuacTka
3axoH OMa aJ1s yJyacTKa Lemu. 3akon Oma 171 ydacTka
2/ 55 KomOuuup. Ypox eI, YMETh PaCCUUTHIBATh
CorpoTHBIIEHHE. uenu. CornpoTHBIEHHE.
CONPOTHBJICHUE NTPOBOHUKA
DIIeKTpUYECKUE TETH.
IMocnenoBatensHOE U YMeThb BBIUUCIATE TTapaMeTphI
3/56 CoenuHeHHs TPOBOAHUKOB. Komouuup. Ypox napauieIbHOe eI TIPU Pa3InIHBIX
coeMHEHHE COETMHEHUSX
TIPOBOJTHUKOB.
Jlabopamopnas paboma Ne 4 ONEKTpUUECKUE LEMH.
3HaTh METO/IbI H3MEPEHNUS
«H3yuenue [locnenoBarensHOE U .
TapaMeTpoB IEIH; YMETh
4/ 57 nocne008amenbHo20 U YpOK-IpakTHKYM HapasuIenbHOe
BBIYHCISITH TAPaMETPhl eNH
NApaLNenbHO20 COeOUHeHUs COCJMHCHUE
TP Pa3IMYHBIX COSITMHEHHUIX
NPOBOOHUKOBY. NPOBOJHHUKOB.
YMeTh paccUuTHIBaTh paboTy
1 MOIIHOCTh TOKa H
5/58 Pabora 1 MOIIHOCTEH TOKA. Kombunnp. Ypok Pabora 1 MOIIHOCTE TOKA. 1
KOJINYECTBA BBIACIICHHOTO
Teria
OnextpoaBrkymias cuna. | 3HaTh moustue J/C, 3Hath
DNEeKTPOABIDKYIIAS CHIIA. "
6/59 . Kom6uuup. Ypox 3akon Oma jyist OJTHO# ¢dopmyny 3akoHa Oma aist
3axon OMa 111 OJIHOM 1ETH. o
eI HOJIHOM I1enu
JlabopaTopHas padota Ne5 W3mepenvie
. TpeHupoBath  INpaKkTU4ECKUE
«Onpeoenenue AIIEKTPOABMKYILEH CHIIBI
. HaBBIKU padoThI c
7/60 anexmpoosudcyweii  cunvt  u | KomOuuup. Ypox U BHYTPEHHET0  CO-
ANEKTPOU3MEPUTEIEHBIMU
BHYMPEHHE20 CONPOMUBTCHUS NPOTHUBIICHUSI HCTOYHUKA
npubopamu
UCTOYHUKA MOKAY TOKa
Koumponvuas paboma Ne N
) KoHTponb 3HaHui 1 | DiekTpocTaThKa. 3aKoHbl | 3HATh (PU3NYECKHE BETMYHHBI,
8/61 no meme: «3aKOHbl

3Jl€KmpO()uHaMuKu»

YMEHUNI

MMOCTOAHHOI'O TOKa

¢hopmysb

DIIEKTPUYECKUNA TOK B
pa3IMYHBIX cpenax

(64)

1/62

| Onekrpuyeckas

po- | KomOuumnp. Ypox

| 3aBUCUMOCTb

| 3uats

dbopmyny  pacuera




BOJIIMOCTb Pa3NIUIHBIX CONPOTHUBIICHUS 3aBHCHMOCTH CONPOTHBIICHUS
BCILCCTB. IposonumocTs IIPOBOJHHMKA  OT  TEM- | MPOBOJHUKA OT TEMIICPATYPHI
METaJl10B IepaTyphl. Csepxnpo-

800UMOCTD
[Ipaktuueckoe
. MIPUMEHEHNE B
DIEKTPUIECKUIA TOK B N .
MIOBCETHEBHON XKW3HU | 3HATh YCTPOHCTBO u
MOYTIPOBOAHUKAX. .
2/63 Kom6uumnp. Ypox ¢u3uyueckuX 3HAHUH O | IPUMEHEHHUE MOTYIpO-
[Ipumenenue nomny-
MIPUMEHEHNHT BOJHHMKOBBIX NPUOOPOB
IIPOBOTHUKOBBIX IPHOOPOB
TIOJTYTIPOBOJHUKOBBIX
pudopoB
[Ipaktuueckoe
o MIPUMEHCHUE B
DIEKTPHICCKH oK ° IIOBCEIHEBHOM KHU3HU | 3HaTh YCTPOWCTBO U MPHUHLIUI
3/64 BakyyMme. DiektpoHHomydeBas | KomOuHup. Ypok A . arb yeip O M TIPHHII
oxa ¢u3nyecknx 3HAHMH 00 | AeHCTBUS JTy4eBOM TPyOKH
Y 3JEKTPOHHO-TTy4eBOM
TpyOKe
DneKTpuIecKuit TOK B OnekTpudeckuii TOK B | 3HaTh IIPUMEHEHUE
4/65 P Kom0unup. Ypok P p
KHUIKOCTSIX KHUIKOCTSIX SIEKTPONIN3a
. BosznukHOBeHME
DJNeKTpUYecKHid TOK B rasax.
. CaMOCTOSITETILHBIX n | [IpuMeHeHne 3JIeKTPUIECKOro
5/66 HecamocrositenbHblii u | KomOunamp. Ypoxk
o HECaMOCTOSATENLHBIX TOKA B ra3ax
CaMOCTOSITETIbHBIN pa3psiibl
pas3psaoB
Ymerts UCTIONB30BaTh
o Ypoxk ob6obm1aro- .
6/67 DneKTpuIecKuit TOK B 1mero ONeKTpu4ecKuid TOK B | NPHOOpETCHHBIE 3HAHUA U
a3JIMIHBIX Cperax A3JTMIHBIX CPEAax €HHs B  IPAKTHYCCKOH
p pe TIOBTOPEHUS p pen m p
JEATEIbHOCTH
68 IToBTOpeHnue
TemaTnueckoe niannposanue 11 kiaacc 2 yaca B Hejes110, Beero 68 yacos
Ne Tema ypoka dopma DIeMeHTBI Cozlep KaHus TpeboBaHus K YPOBHIO
IIPOBENICHNA ypOKa IIOATOTOBKHU y4-CsI
OCHOBBI
DJIEKTPOANMHAMU
KU (mpomomxenue)
(10 gacos)

MarnutHoe noze (4 1)

1/1 B3auMoneiicTBue TOKOB. Ypok usydenus OtkpeiTue OpcTena; ITonuMaTh, YTO MarHUTHOE MOJIE
MarsauTHOE ToJTe. HOBOT'O Marepuaja | B3auMOJAEHCTBHE TOKOB; — 0CcoOBIi BUJ MaTepuu

3aMKHYTBIA KOHTYp C 3HATh CMBICI IOHATUI:
TOKOM B MarHWTHOM TOJIe | MarHWTHOE TI0JIE, BEKTOP
MarHUTHOM MHIYKIIIH.
2/2 BekTop MarHuTHOM MHAYKUMHU. | YPOK U3Y4EHUS Hamnpasnenue n Mmogynb YMeTh onpenensTh HanpaBiIeHue
HOBOT'O MaTepuaia | BEKTOpa MarHUTHON BEKTOpa MarHUTHON MHAYKIMU U
nHayKuud. [IpaBumo paccunTHIBATh €TO YHCICHHOE
«OypaBUHKa» 3HAaYCHHE.

3/3 Cuna Amnepa JlabopaTopHas Ypok u3ydeHus 3akon Ammepa. Ilpasuno | [TonnmaTs cMBICT 3aKOHA
pabora Nel «Habnronenune HOBOTO MaTepuana | <«JIeBOH pyKu» Awmrnepa. 3HaTh GOPMYITy CHIIBI
JEUCTBUSI MATHUTHOI'O MOJIS HA Bzaumoneiicreue Awmriepa U onpeaensiTh ee
TOK» MapaJlIeNbHBIX TOKOB. HarpasJICHHUE.

Enununa uzmepenus
CHJIBI TOKa
4/4 Cuna JlopeHna. VYpok uzyueHust Cuna Jlopenia, ee [Tonumatp efcTBIE MarHUTHOTO
HOBOT'O MaTepuaja | MOAYJb U HalpaBiIeHUE TIOJISL Ha JABVOKYILIMIHACS 3apsil.
3HaTh (opmysty cuisl JlopeHna u
OTIpEeJIeNIATh €€ HalpaBJIeHHE.

DJIeKTpOMarHuTHas

uHAyKIws (6 1)

1/5 OTKpBITHE 2TEKTPOMArHUTHON | YPOK U3ydeHHS OtkpbITHE ITonumaTh cMbICH SIBICHUS

WHIYKIUHA. MarHuTHBIN IOTOK. | HOBOT'O MaTepualia | 3JIEKTPOMarHUTHOH 3JIEKTPOMAarHUTHOM MHTyKIINH,
WHITYKIUA. MarHuTHBIN MarHUTHOTO MOTOKa KaK
TIOTOK. (U3MUECKOM BETMIMHbI




2/6 HarpaBnenue MHAYKIIMOHHOTO | YPOK H3ydeHUs Hampasnenue YMeTh onpenensTh HalpaBiIeHHe
toka. [Ipasuio Jlenna. HOBOT'O Marepuaia | WHIYKIHOHHOTO TOKA. HMHIIyKIIMOHHOTO TOKa T10
IIpaBuno Jlenna. npasuiy JleHna.
3/7 3aKoH 3TEKTPOMArHUTHOM 3akoH 3HaTh POPMYITBI JIs
WHIYKLHH. JIEKTPOMAarHATHOH Beraucierns OJ1C uaayKnmu.
O/1C nHAyKINN B WHIYKIWH.
JIBIDKYIIUXCS TIPOBOJHHUKAX. 3/1C uHAYKINH B
JIBIDKYIIIXCS
IIPOBOJTHHUKAX.
4/8 CaMOMHIYKIIHUSL. Ypok u3ydeHus CaMOMHIYKLIHUS. IToHumaTh cMBICT
WHIyKTUBHOCTB. HOBOro Marepuana | MHIYKTHBHOCTS. CaMOMHIYKIUU. 3HATh OHSITHUSL:
WHJYKTHBHOCTb,
5/9 DHeprusi MarHUTHOT'O TOJIS. DHeprusi MarHUTHOTO 3HATh MOHSTHS: SHEPT U
DJEKTPOMarHUTHOE IOJIe. TIOJIS. MarHUTHOTO OJIs,
DNEeKTPOMarHUTHOE TOJIe. | 3JIEKTPOMATHUTHOE TIOJE,
6/ KonTponsnas padora. Nel mo KonrponbHas MarsuTHOE ToIe. [TpumeHsATH 3HAHUS TIPH
10 Teme: «MarHuTHoe ToJe. pabora DneKTpoMarHuTHast pelieHny 3aaa4q
DNeKTpoMarHuTHast WHTYKLUS
WHTYKISD
KOJIEBAHUA 1N

BOJIHBI (15 gacos)

MexaHn4eckue
koseOanms (4 )

1/ MexaHmdaeckue KoeOaHusl. Ypok u3ydeHus CBo0OomHBIEC KOICOAHMS. 3HATh YCIIOBUS BO3HUKHOBEHHS
11 HOBOTO Marepruana | MaTeMaTHdecKui CBOOOIHBIX KosleOaHnii. 3HATh
MasTHHK. OCHOBHBIE XapaKTePUCTUKH
Jlunamuka CBOOOIHBIX KOJIeOaHUM.
KOJIe0aTeNbHOr0
JBIKEHHSL.
2/ I'apMonnueckue KonedaHus. Ypok usydueHust I'apmonnueckue 3HaTh ypaBHEHUE
12 HOBOI'O MaTepHaja | KojeOaHus. rapMOHHUYECKHUX KoJieOaHHH,
®a3za konebaHuil. (dhopMynbl 1 pacueTa nepuoaa
KoJie0aHui MasITHUKOB
3/ JlaGopaTopHas padora Ne3 JlabopaTopHas ®dopmyna Tomcona OTtpaboTKa SKCIIEPUMECHTATBHBIX
13 «OrmpeieneHe yCKOpeHust pabora YMEHUH
CBOOO/IHOT'O TTa/ICHHS TIPH
MOMOIIH MAsSTHUKA»
4/ [MpeBpaenne sHEpriK Npu VYpok yrnyonennst | [IpeBpameHue sHeprun 3HaTh U3MEHEHHE SHEPTUH MPH
14 KoneOaHusIX. BeIHYK/1eHHbIE 3HAHUUI IIPH KOJICOaHMSIX. koneOanusx. [lonnmars siBiieHne
koneOanws. Pezonanc. BrIHyX/IeHHBIC BBIHY)K/ICHHBIX KOJICOaHHIH,
kosebanus1. Pe3oHaHc. YCIIOBUS BOSHUKHOBEHHUS
[IpymMeHeHue pe3oHaHCa | pe30HaHca.
u 60oprba ¢ HAM.
DNeKTpOMarHUTHBIC

konebanms (5 4)

1/ CBOOOHBIC U BEIHYX/ICHHBIE Ypok u3ydeHus KomnebarenbHb1it KOHTYp. | 3HAaTh yCTPOWCTBO
15 AIIEKTPOMATrHUTHBIE HOBOT'O MaTtepuajia | YpaBHEHHE, KoJIebaTeNIbHOr0 KOHTYpA. .
KoJIe0aHus. omnuckIBaroliee nporeccel | OnpenensTs OCHOBHbIE
B KOJI€0aTEIbHOM XapaKTePUCTUKH KoneOaHuit
koHType. Ilepuog
CBOOOIHBIX
AIIEKTPHYECKUX
Kone0aHuH.
2/ KonebarenbHbrii KOHTYp. [KOMOMHUpOBaHHBI | YCTPOHCTBO KO- | 3HaTh YCTpOIicTBO KO-
16 [MpeBpamienne SHeEpruM 0OpU |  YPOK nebaTeIbHOro  KOHTYypa. | JiebaTenbHOro KOHTYDa,
AIIEKTPOMAarHUTHBIX  KoseOa- [NpeBparienne >HEPTUHM B | XapaKTEPUCTHKU JNIeK-
HUSX KoJjie0aTenbHOM KOHTYpE. | TPOMAarHUTHBIX KoJIeOaHUH.
XapaKTepuCTHKU OOBsICHAT TpeBpalieHne
JJIEKTPOMAarHUTHBIX KO- | SHEPTHM IPH 3JIEKTPOMATrHUTHBIX
nebGaHuii. @opmyna | KoimeOaHUSIX
TomcoHa
3/ IlepeMeHHBIN AITEKTPUYECKUI Ypok usydenus IlepemeHHBIN IToHrMaTh CMBICT IEPEMEHHOTO




17 TOK. HOBOT'O Marepuana | JJIEKTPHYECKUH TOK. TOKa, JEUCTBYIOLIETO 3HAYECHUS
AxTHBHOE CHJIBI TOKA M HaNpsDKeHUsI. 3HAThH
COIPOTHBIICHHUE. YCIIOBHSI BOSHUKHOBEHHS
JleficTByIOILIME 3HAUEHUSI | PE30HAHCA.
CHJIBI TOKA U
HaIpPsDKCHUSL.
Pe3onanc B
3NEKTPUUECKON LETH.
4/ I'enepupoBanue IKomOunmpoBanusii | ['enepatop mepemenHoro | [lomumaTte npuHOMO AEHCTBUS
18 IEKTPUIECKOH [YPOK Toka. TpancdopmaTopsl reHepaTropa IEpPEMEHHOIO TOKa.
SHEPIHU. 3HaTh YCTPOWCTBO M MPHHLMUI
TpanchopmaTopsl JieiicTBUs TpaHcdopMaTopa
5/ [IpousBoacTBO, nepenaya u Ypox uzyueHus ['enepupoBanue [Tonumarth npuHUMIT AEHCTBUS
19 HCIIONb30BaHHe HOBOT'O MaTepuania | 3JIEeKTPUYECKOM SHepruu. | reHepaTopa MepeMEHHOro TOKa.
UIEKTPUIECKOM SHEPTUH. TpanchopmaTopsi. 3HaTh YCTPONCTBO U MPUHIUI
[lepenaua JIeUCTBHS TpaHCOpMaTopa.
2JIEKTPO3HEPTUML.

Mexanudeckue u
AJIEKTPOMATHUTHBIC
BOJIHBI (6 1)

1/ MexaHu4uecKre BOJHBI Ypok yrnyonenust | BonHbl n ux 3HaTh BU/IBI BOJH, OCHOBHBIE
20 3HaHUN pacrpocTpaHeHHe. XapaKTEPUCTUKH BOJIH.
Jlymaa BotHBL. CKOPOCTH
BOJIHBL. Y paBHEHUE
Oeryrieii BOJHBL
Bosns! B cpene.
2/ DNeKTpOMarHuTHAs BOJIHA. IKomOuampoBanusii | Teopus Makcsemnna. | 3HaTh CMBICIT TEOpPHH
21 CBoiicTBa [YpOK Teopust nanpHOnEicTBUS | MakcBesua. OOBSACHATH
9JIEKTPOMAarHUTHBIX BOJIH " ONMM3KOJCHCTBHUS. | BOSHUKHOBEHHE u
Bo3aukHoBeHME U | pacupoCTpaHEHUE
pacnpocTpaHeHHe 3JeK- | dJEKTPOMArHUTHOIO TOJIS.
TPOMAarHUTHOrO nons. | OnuceiBaTh u OOBSICHATH
OcCHOBHBIE CBOICTBa | OCHOBHBIE CBOMCTBA 3JIEKTpOMar-
DJIEKTPOMArHUTHBIX BOJIH | HUTHBIX BOJIH
3/ N3o6perenue paano A. C. IKomOuHupoBaHHblil | YcrpoiictBo M mnpuHnun | OnuchIBaTh u OOBSICHATH
22 [MonoseM. [TprHIMTIET [YpOK JIEUCTBHA paauonpy- | MPUHIMIIBL PaIUOCBsI3U. 3HATh
PaaMOCBs3H. AMIUIMTYAHAS emurka A. C. Ilomoma. | yCTpOHCTBO M MNpHUHIUI JeicT-
MOYJIALIHAS [TpuHIMIBI paIuOCBI3U Bug paguonpuemauka A. C.
ITonoBa
4/ Pacnipoctpanenne paauroBonH. [KomOuHupoBaHHBIH | JleneHue panuoBonH. | OmuckBaTh ¢usmueckue
23 Pamnonokanms. [lonstne o ypox Hcnionb3oBaHre BOMH B | SIBIICHUS: pacrpocTpaHeHHe
TEJICBUCHUH. PazButne paIfOBELIAHNUH. panuoBoIH, paanonokanus. [Ipu-
CPEJICTB CBSI3U Papmomnoxanust. BOIUTH TIPUMEpHI. NPHUMEHEHHS
[Mpumenenne pa- | BOIH B paJUOBEIAHUU, CPEACTB
JIMOJIOKAIMM B TEXHHKE. | CBA3H B TEXHHKE, PaIHOIOKALMH
IpuHuMnBl  pueMa | | B TexHHKe. IIoHMMaTh NPHHIMITBI
MOTYYCHHUS Tene- | IpueMa u MOTY9EHUS
BH3MOHHOIO W30~ | TEIEBU3MOHHOTO H300paKCHUS
OpaskeHmUsI. PasButne
CPEICTB CBSI3U
5/ Konebanus u BOMHBI (O6006maromuit ypok | Mexanndeckue u | O6oOmeHne 3HaHUH
24 3JIEKTPOMAarHUTHBIC
KOJIe0aHHs M BOJIHBI
6/ Konrponbhas padora Ne2 mo KonrponbHas KosebaHus 1 BOJTHBI. [MpuMeHeHue 3HAHUH MpH
25 teme: «KoneGaHusi 1 BOJIHBI» pabora pelIeHnH 3a1ad.
OIITHUKA
CaeroBbIe BONHBI (12
4)
1/ IIpsimonunelinoe Ypok yrnyonenust | IIpsmonuneiiHoe 3HaTh npuHLun [roiirexca,
26 pacnpocTpaHeHue CBeTa. 3HaHUHI pacrpocTpaHeHHe CBETa B | 3aKOHBI OTPa)KCHHUS U
CkopocTtb cBeta. OTpakeHne OJJHOPOJHOM cpere. TIPEIOMJICHHS CBETA.
cBeTa IMpunnun INolirexca.
3aKoH OTpakKeHHs CBETA.
2/ Ipenomienue ceera 3aKOoH NpeoMIICHHS 3naTh npuHIMn [Toiirenca,




27 CBETA. 3aKOHBI OTPAXKEHUSA U
INokazaTens TIPEJIOMJICHHSI CBETa.
npenomienns. IlomHoe
OTpaKeHUeE.

3/ Jlabopatophast pabota Ned JlabopaTopHast 3aKOH NpeIoMIICHHS OtpaboTKa SKCTIEpUMEHTATBHBIX

28 «3MepeHue mokasarens pabora CcBeTa. YMEHHI.

TPEJIOMJICHHS CTEKIIa»

4/ JIun3et Ypok uzyueHust JIunza. [loctpoenue YMeTh CTpOUTH H300pakeHus B

29 HOBOT'O Marepuana | W300pakeHUil B JIMH3E. JIMH3e, 3HaTh (DOPMYJTY TOHKOM
®opMmysia TOHKOHM JIMH3bL. | JIMH3BI.

YBeNuUEHUE JIMH3HI.

5/ JlaboparopHast pabora Ne5 JlabopaTopHast JIun3er OtpaboTKa SKCIIEPUMEHTATIBHBIX

30 «OrnpeiesieHre ONTHYCCKON pabora Y MCCJIEZI0BATENBCKUX YMEHUH
CHITBI U (POKYCHOT'O PACCTOSHUS
COOMpArOIICH JTUH3BI»

6/ BonHoBbIE cBOMCTBA CBETa. Ypok nzydenus Jucnepcus ceera. [ToHMMAaTH CMBICIT BOJTHOBBIX

31 Jucnepcus ceera. HOBOT'O MaTtepua’a CBOIJCTB CBeTA..

7/ Wurepdepeniust cBETOBBIX Yok nzydeHus Wnrepdepenmus 3HaTPh yCIIOBHS MAaKCUMyMa U

32 BOJIH. HOBOTr'O Marepuaja | MEXaHHYEeCKHX BOJH. MHUHUMYMa UHTepEpEeHINN
Wurepdepenmust cera.

8/ Judpaxuus ceera. VYpok usydeHus Judpaxmmst 3HaTh yCIIOBHS MaKCUMyMa U

33 HOBOTO MaTepuajia | MEXaHWYECKHX BOJH. MUHAMYMa AAGPaKIN
Hudpakuus ceera.

HudpakumonHas
pemeérka.
9f JlabopaTopHas pabora Ned JlabopaTopHas HudpakumonHas OTtpaboTKa SKCIEPUMEHTAIBHBIX
34 «/3mepeHne IIHHBI CBETOBOHM | paboTa pemeTka. YMEHUH.
BOJIHBI ITPY TTOMOIIH
J(paKIMOHHOM peréTKI»

10/ W3znyuenue u crieKkTpsl. Ypok usyueHust Bunel n3nyueHuil. 3HaTh BUBI U3Ty4EHHI.

35 [Ixana 351eKTpOMarHuTHBIX HoBoro Marepuana | Crnektpsl. CiekTpanbHblii | [ToHMMAaTh 3aBUCIMOCTH CBOHCTB
H3JIy4EHUH. aHaJIn3. 3JIEKTPOMAarHUTHBIX U31y4eHUN
JlabopaTopHas padora Ne5 [Ixana OT 4aCTOTHI (UTHHBI BOJIHBI)
«Habnronenue cronHoro u AIIEKTPOMArHUTHBIX
JIMHEWYaToro CIIeKTPOB» W3JTy4eHU .

11/3 | UndpakpacHoe, Ypok —cemuHap. Wndpaxpacuoe n 3HaTh CBOIMCTBA M IPUMEHEHHE

6 yabTpaduoneToBoe U yabTpaduoneToBoe nH(paKpacHbIX,
PEHTTEHOBCKOE N3TYUCHHSI. N3JTy4CHUSI. YABTPa(UONIETOBBIX U

PeHTreHoBCKHE JIy4H. PEHTTEHOBCKOT'O U3Jy4eHUH

12/3 | KonrponpHas padoTa 1o TeMe Ypok KoHTpoms I'eomeTpuueckas u [IpumeHneHue 3HaHMi Ipu

7 «CBeTOBBIE BOJIHBI. 3HaHHH. BOJTHOBAsI OIITHKA. pelIeHnn 3a1ad4.
W3nydeHus».

OJIEMEHTBI

TEOPUUN

OTHOCUTEJIBHOCT

U (249)

A\ DNeMEeHTHl TEOpUH Ypok u3ydeHus [ocTynater Teopuu 3HATH MOCTYJIATHl TCOPHH

37 OTHOCHUTEIIBHOCTH HOBOT'O MaTepHaia | OTHOCHUTEIHHOCTH. OTHOCHUTENILHOCTH. [loHMMaTh
CrenctBus u3 OTHOCHUTEIILHOCTb CKOPOCTEH,
HOCTYJIaTOB TEOPHHU BPEMEHH, MacChl
OTHOCHTENBHOCTH.

2/ PensituBucTckas nMHaMuKa. Ypok usydeHust PensituBucrekas IloruMaTh CMBICIT OHATUSA

38 HOBOT'O MaTepuania | AMHAMHKA. «PEIIATHBUCTCKAS JUHAMHKAY,
3aKoH B3aNMOCBS3H «9HEprust MOKOos». 3HATh
Macchl ¥ SHEPruy. DHEp- | 3aBUCUMOCTh MaccChl OT
THsl TIOKOS CKOPOCTH, CBSI3b Macchl U

SHEPTHH.
KBAHTOBAA
OU3UKA (12 )

CaeroBble KBaHTHI (4

Jac)

i CBeTOBBIC KBAHTHI. Yok n3ydenus CBeTOBBIE KBAHTHI. [Tonnmarts siBeHUE

39 DoTtordpdexT. HOBOro marepuana | Poroagexr. ¢dororddexra. 3HaTH 3aKOHBI




Teopust pororddekra.

tdoroadhdekra u cpoiicTBa

ITpnmenenne (hoTOHOB.
(hoTO271€MEHTOB
2/ DOTOHBL. |Ypok mpuMeHeHns DoToHEL Jfasnenue 3HaTh: BEJIMYMHEI, xa-
40 3HAHUM ceema. Domoxumuyeckue | paKTepU3YIOIIAEC CBOICTBa
pearkyuu. ¢orona  (macca,  CKOpOCTb,
SHEPTHs, M-
3/ Crpoenne atoma. OTBITHI VYpok yrayonenuss | Crpoerne atoma. OmbITel | 3HaTH CTPOEHHE aTOMa 110
41 Pesepdopaa 3HAHUN Pesepdopna. Pesepdopay.
KBanToBBIe mOCTYMaTHI
Bbopa. Mopnens atoma
BOZOpoAa 1o bopy.
4/ KBanroBsle noctynatel bopa. | Ypok usydenus KsanroBeie moctynatel | [loHnMaTh KBAHTOBBIE
42 Jlazepsl HoBoro mMarepuaia | bopa. CsolictBa  na- | moctynatsl bopa. Mcnons3oBaTs
3€pHOr0 U3IydeHus. | MOCTYNIaThl bopa 1St
HpI/IMeHeHI/Ie Jla3epoB 00BIACHEHUS MEXaHHU3Ma
UCITyCKaHWsl CBETa aTOMaMHU.
Hmers noHsITHE O BHIHYKAECHHOM
WHIYIMPOBAHHOM  W3JIy4CHUH.
3HaTh  CBOHCTBA  JIa3€PHOIO
H3ITy4EeHHUS. [MpuBoanTs

MpUMepsl IPIMEHEHUsI Jla3zepa B

TCXHUKCE, HAYKC

®du3uka aTOMHOTO

siipa (8 gac)
5/ Meroas! HAOMIOAEHNAST 1 Ypok noBTOpEHUst Mertonap! HaOMOAEHUS U 3HaTh METOIBI PETUCTPAIIH
43 PETHCTpaNny IEMEHTapHbBIX perucTpanyn 3JIEMEHTAPHBIX YaCTHIl, TIOHATHE
JaCTHII. 3JIEMEHTAPHBIX YaCTHII. pasnoaKTUBHOCTH ¥ BU/IOB
OTKpBITHE paOaKTHBHOCTH. OTKpBITHE H3ITy4eHHUS.
paslOaKTUBHOCTH.
Anbpa-, 6era- u ramma-
U3Ty4YeHUs.
6/ PanuoaktruBHbIE VYpok yrnyonenuss | PagnoakTuBHBIC 3HaTh 3aKOH PaJHOAKTUBHOTO
44 MpeBpaILeHHUS. 3HaHUH IpeBpalleHHUs. pacnaza, npaBuiIa CMEIIEHHUS.
3axoH pPaaroOaKTUBHOI'O IlonumaTth €CTECTBEHHBIC U
pacmana. HCKYCCTBEHHBIE PaJIHO
W3zoTtoms!. MPEBPALLECHHUS.
HckyccTBeHHOE
IIpeBpaIleHHe aTOMHBIX
snep. OTkpeiTHE
HEUTpOHa.
7/ CrtpoeHue aTOMHOTO s1pa. VYpok yrnyonenns: | CTpoeHue aTOMHOTO 3HaTh IPOTOHHO — HEUTPOHHYIO
45 SnepHble CHIIBL. 3HaHUN sapa. SInepHble CHIIBL. MOJIETIb SApa, MOHSTHE SACPHBIX
CHJI, TIPUBOJUTH ITPUMEPHI
CTPOCHHUS SIJIEP XUMUIECKUX
JJIEMEHTOB.
8/ SInepHble peaklyy. Ypok yroyOrnenuss | SlmepHble peakiud. ‘YMeTh 3anuchIBaTh SIEPHbIE
46 DHEepPrust CBS3M. 3HaHUHU DHeprust CBS3H. peaxmnuu.
9/ Henenue sinep ypana. Ypok uzyueHust Henenue sinep ypana. IloHnMaTh LENHYIO pEaKLUIO
47 IlenHbIe AAEpHBIE PEAKINH. HOBoOro marepuana | LlemHble saepHble JeTIeHUs! ypaHa, 3HaTh
SInepHelii peakTop. peakuuu. SnepHslii YCTPOMCTBO U MPHUHITHI PabOTHI
peakTop. AJIEPHOTO peaKTopa.
10/ TepmosinepHbIe peaKkIMU. Ypok usyueHust Tepmosinepubie peakuuu. | [IoHMMaTh CMBICH TEPMOSIAEPHBIX
48 [Ipumenenue saepHO HoBoro Marepuana | IIpumeHneHue suepHoi peakiuii. 3HaTh 001aCTh
DHEPIUH. DHEPIHUH. IIPUMEHEHUS SACPHOM SHEPrUU
11/ Buonoruueckoe nenicteue VYpok usydenus Buonoruueckoe neiictBue | 3HaTh OMOJIOTMYECKOE JICHCTBIE
49 PaaANOAaKTUBHBIX U3JTy4eHUH. HOBOT'O MaTepuana | paJudoaKTHUBHBIX PaZMOaKTUBHBIX U3ITy4EHUH.
M3ITy4YEHU .
12/ KonTponbhas padora Ne3 mo Kontponbnas AToMHas sepHas [Ipumenenre 3HaHUN IpU
50 TeMme: «ATOMHas U siiepHas pabora ¢du3uKa. peleHny 3a1a4.

¢dr3uKa»

CTPOEHUE U
DBOJIIOLUA
BCEJIEHHOI (7 4)




1/

Crtpoenue ConHeqHon

Ypok  u3ydeHus

ConHeuHast cucTeMa

3nate  ctpoeHune  ConHe4HOU

51 CHCTEMBI HOBOT'0 MarepHaa cucteMbl. OIICHIBAaTh JBIKECHHE
HeOEeCHBIX Tel
2/ Cucrema 3emis- Jlyna Ypoxk  u3yuenus | Ilnanera JlyHa - 3HaTh CMBICT HOHATHIA: IUIAHETA,
52 HOBOT'O MaTepuaa €IMHCTBCHHBII CIIyTHHK | 3Be3Ja
3emin
3/ OO0wwue ceenenns o Conuie KomOunn Coinue - 3Be3za OnuceiBaTh Counle KakK
53 pOBaHHBINI WCTOYHUK >KU3HU Ha 3emMiie
YPOK
4/ Uctounuku SHEPTUH u | KomOunan Hcrounuku 3Hepruu 3HaThb WCTOYHHUKU DSHEPIUU WU
54 BHYTpEHHEE CTpOEHHE | POBAaHHBIN Connuna. CtpoeHue MPOLECCHI, MpOTEKAoIIHe
Comnnua YPOK ComnHua BHyTpu ConHIta
5/ Odusuyeckas mpuposa 3Be3.1 Kom6unu 3Be3dbl U UCTOUYHMKU UX | [IpuMeHsATh 3HaHHE  3aKOHOB
55 POBaHHBIH SHEPIHU ¢buzrku TUIst OOBSICHEHUSI
YPOK TPUPOJIBI KOCMHYECKHX
00BEKTOB
6/ Hama I"anaktuka Ypok U3YYCHUS lanmakTrka 3HaTh MOHATHS. TaJlaKTHKA, Hallla
56 HOBOTO Ma- lanaxtuka
Teouana
7/ IIpoctpaHcTBEeHHBIE Ypoxk H3Yy4CHUS Bceenennast 3HaTh nonHstue «Bcenennas»
57 MacmTadbl HabmoaaeMoi HOBOT'0 MarepHaa
Bcenennoit
58 3HaueHne (bu3uKH s | Kom6u- Enunas ¢msmueckast | OOBACHATH (uzngecKyio
OOBSICHEHUSI MUPA M Pa3BUTHS | HUPOBAHHBIN KapTHHA MHpPa KapTHHY MUpa
MIPON3BOIUTEIIEHBIX CHI | YPOK
o0I11ecTna. Ennuas
¢du3ndecKasi KapTHHA MUpa
IMosTopenwe (10 gac)
U PaBHOMepHOe U  HepaBHO- | KomOu- Tpaexropws, cucremMa | 3HaTh TIOHSTHSI: MyTB,
59 MepHOE MIPSIMOJIMHEHHOE | HUPOBAHHBIN OoTCYeTa, MyTh, MEPe- | MepeMelleHHe, CKalsipHas U
JBIDKEHUE YPOK MEIICHUE, CKAJApHAsA W | BEeKTOPHAasl BEJIMYUHBL. YMETh U3-
BEKTOpHAas BCJIMIUHBL. | MepsATh  BpEMs,  pPacCTOSHUE,
YcKopenue,  YpaBHEHHE | ckopoCTb M CTPOUTH IPauKK
JBWKeHus, Tpaduueckas
3aBHCHMOCTh  CKOPOCTH
OT BpEeMEHH
2/ 3axons! HeloToHa Kom0Ou- SIBenue uHepiuu. | [louumats: cmbica 1-ro, 2-ro u 3-
60 HUPOBAaHHBIN [lepBrrit 3akon HeloToHa. | ro 3akoHOB HbloTOHa, sBIeHHE
YPOK Bropoit 3akon Heiorona. | mHepuuu. IIpAMeEHATH 3aKOHBI
Tpetwuii 3axoH HeroToHa Herotona s ompenenenus
paBHOAEUCTBYIOIIEH CHJIBI IO
¢dopmyne u mo rpaduxy V(t).
Onpenensrs o rpaduKy
WHTEpBANBl ~ JIGWCTBHS  CHJIBL.
[Ipumensats  ¢opMynsl  1pu
peneHny 3aaad
3\ 3aKoHBI COXpaHEHUS B | Kombu- Nmmynsc. 3akoH | 3HATB! 3aKOH COXpaHEHUS
61 MEXaHHKE HUPOBaHHBIN COXpPAaHEHMS HMIIYyJIbCa. | IMIYJIbCA, 3aKOH COXPAaHEHHUS
YPOK 3aKOH COXpaHEHWsl PHEP- | SHEPTUH, T'PAHUIBI IPUMEHHMO-
rund. Pabora. MOmHOCTB. | CTH 3aKOHOB COXpPaHECHHSI.
Oueprus OOBACHATH u MIPUBOAUTH
MpUMEpbI MPaKTHYECKOTO
UCIIOJIb30BaHMS (usrecKux
3aKOHOB
4/ Ocnoebl MKT. KomGu- Vpasuenne Men- 3HaTh. IUIAHETAPHYIO  MOIEINb
62 I"a30BbIe 3aKOHBI HHUPOBAHHBIHA neneesa- Knaiinepona. CTpOEHHs aToMa, OIIpeelIeHus
YPOK W3ompoueccor H30IIPOLIECCOB.
[TonnMaTh (U3HYECKHHA CMBICI
MKT.
[TpuBoauTH MPUMEPBI,
o0BsICHSIOINE OCHOBHEIE
nonoxkenust MKT
5/ Bzanmuoe npespainenue | Komb6u- Hcnapenne, KOH- | 3HaTh OCHOBHBIC ITOHATHS.
63 JKUJIKOCTEH, Ta30B HUPOBAHHBIN JIeHCAIHS. Kunenune, | O0bsacHATL npeoOpa3oBaHue
YPOK BII&JKHOCTb BO3/IyXa. | HEPTUH pu HM3MEHEHUH
[cuxpomerp. Temno- | arperatHoro COCTOSIHHUS




nepenada.  KommyecTBo | BemecTBa
TEIIOTHI
6/ Temnossle Kom6u- Iporteccnr repeadn | 3HATh ONpeelecHNe BHYTPCHHEU
64 SIBJIEHUS HUPOBAHHBIN teria. TeruioBbie JBUra- | SHEPrHM, CITOCOOBI ee
YPOK Teln HM3MEHEHHS. OOBSICHATD
MPOLECChI TeILIONepeaay
7/ DnekTpocTaTuka Komou- DNeKTPUIECKUil 3apsa. 3HaTe BHOBl 3apSAOOB, 3aKOH
65 HUPOBaHHBIN 3axon Kymnona. Kynona, amexrpoeMkocTs. Buabl
YPOK Konaencaropsl KOHJICHCATOPOB
8/ 3aKOHBI TIOCTOSTHHOTO TOKa Kom6u- 3aKoH Owma. ITo- | Buate 3axkon Owma. Bums
66 HHUPOBaHHBIN CIIEIOBATENILHOE H | COeINHEHUN
YPOK napauieJIbHOe
CcoeIUHEHIE po-
BOJIHUKOB
9f DJeKTpoMarHuTHele siBiicHust | KomoOu- MaruautHoe noJsie. | 3HATh MOHSITUS: MATHUTHOE
67 HUPOBAHHBIN DJIEKTPOMArHUTHOE TTOJIE. | TOJIE, AIEKTPOMArHUTHOE TOJIE.
YPOK DIICKTPOMArHUTHBIC DJIeKTpOMAarHUTHBIE BOJIHBI, HX
BOJIHEI, HX CBOMCTBa CBOMCTBA
10/ 3aKIIOYUTENBHBIN YPOK
68

YuyeOHo-MeTOAHYECKOE 00ecreueHue

o0pa3oBaTeIbHOIO MpoLecca.
Y4eOHO-MeToAnYeCKHEe TOCOOHS I YHUTe s

Yuebnuk I'.5.Mskummes, b.b.byxosues, H.H.Cotckuit «®uzuka» kmaccudeckuii kype. 10,
11 xnacce» — Mockaa, [Ipocsemnienue, 2020 r.

Junaktrueckue wMatepuansl @Pusmka 11 xmacc /  A.E.Mapom,

N3narensctBO «/Ipoda», 2014.

E.AMapon. - M.:

Temarndeckne KOHTPOJBHBIE M CaMOCTOSATENbHbIE paboThl 1o ¢usuke 11 kmace /
O.U.T'pomrieBa. — M.: M3narenscTBo «Ok3amen», 2012 .

duswuka.ru. http://www.fizika.ru/

HNHuTepHeT-pecypcsl
Anunmanuu pusudeckux o0wexToB. http://physics.nad.ru/

XKupas ¢pusmka: oOyqaroras nporpamma. http://www.int-edu.ru/soft/fiz.ntml
VYpoku ¢pusuku ¢ ucnonbp3oBanueM Mutepuera. http://www.phizinter.chat.ru/

dusuka: kosutekius onbiToB. http://experiment.edu.ru/

duzuka:

OJICKTPOHHAs KOJUICKOHA OIIBITOB.

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