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L MNOACHUTEJIbHAS 3AIINCKA

Crartyc 10KyMeHTa

Pabouas mporpamma mo ¢usuke st 10 - 11 ximacca coctaBiieHa Ha OCHOBE (eiepaaIbHOTO
KOMITOHEHTa rOCYJIapCTBEHHOTO CTaHapTa obmiero oopa3oBanus, peaausyeTcs B yueOHukax JI1.3.
I'ennenmreiina, 0.1, luka «®usuka» nns 10, 11 knaccos. IIporpamma cocraBieHa Ha OCHOBE
@OyHIaMEHTAJIBHOTO sifipa CcoJepXaHus oOIIero oOpa3oBaHHs W TpeOoBaHMI K pe3yibTaTam
o0y4eHus1, peacTaBleHHbIX B DenepanrbHOM rocy1apcTBEHHOM CTaHAapTe CpenHero (TIOJHOTO)
o0mero oopa3oBaHusl.

[TporpaMMma coctaBieHa Ha OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:

¢ 3akona «O06 o6pazoBanum» Ne273-D3 ot 29 nexabps 2012 r.;

e [Ipukaz MunoOpHayku P® ot 17.12.2010 Nel897 (B pem. ot 31.12.2015) «OG6
YTBEP)KJICHUHU (heZiepalibHOTO rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO
o01ero 00pa3oBaHUs»;

¢ [Ipuxa3za MunucrepctBa npocsewenus Poccuiickoit ®@enepaunn ot 28.12.2018 r. Ne 345
«O (¢enepanpHOM TmEepeyHe Y4YEOHHKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TIPU
peayin3allid UMEIOUIMX TOCYIapCTBEHHYIO aKKpEIUTALMI0O 00pa30BaTENbHBIX MPOTrpaMM
HAYaJIbHOTO O0ILIEro, OCHOBHOTO OOIIIEro U CPEeIHEro O0IIero 00pa3oBaHUsm»;

¢ JIuceMo MunoGpuayku Poccum ot 28.10.2015 N 08-1786 «O pabouux mnporpamMmax
y4eOHBIX TPEIMETOBY;

¢ [Ipuka3za MunucrepctBa oopazoBanus Poccuiickoit @enepanun ot 09.03.2004 1. Nel1312
(pen. ot 01.02.2012) «OO6 ytBepxkaeHUn GheaepabHOr0 0a3UCHOTO y4eOHOTO IUIaHa M
MPUMEPHBIX Y4YeOHBIX IUIAHOB JUid OO0pa3oBaTelbHBIX yupexiaeHuidl Poccuiickoii
@denepanyu, peaqu3yoX MPorpaMMbl 00IIero 00pa3oBaHUsY;

¢ [Ipuxa3za MunucrepctBa oOpazoBanus Poccuiickoit @eneparuu ot 09.03.2004 r. Nel312
(pen. ot 01.02.2012) «OO6 yTtBepxkaeHUN GeaepaTbHOr0 0a3uCHOTO YYeOHOTO IJIaHA W
NPUMEPHBIX y4YeOHBIX IUIAHOB s 0Opa3oBaTeNbHBIX —yupexaeHuil Poccuiickoit
@enepanyy, pealu3yOMuX MporpaMmel oomiero odpasoBanus»; Ilpukas MunuctepcTBa
npocseuienust Poccuiickoi gpeneparuu ot 22 mapta 2021 roga Ne 115 «O0 yTBepk1eHUN
[Topsinka opraHuzanuy OCYIIECTBICHHsS 00pa30oBaTEeNbHOM AESITENTFHOCTH MO OCHOBHBIM
o01eo0pa3oBaTebHBIM TIpOrpaMMaM — 00pa30BaTENIbHBIM POrpaMMaM  HadalbHOTO,
OCHOBHOTO OOIIETO U CPEHETO 00IIero 00pa3oBaHus;

¢ (CanurapHo-3nujemMuonornyeckue mnpasuiga u  HopmatuBbl CaunlluH 2.4.2.2821-10
«CaHUTapHO-IHIEMHOJIOTHIECKHE TPEOOBAaHUS K YCIOBHUSAM M OpraHu3anuy oOydeHUs B

o0meobpazoBarenbHbIX opranu3anusix», Canurapusie npasuia CII 2.4.3648-20 ot 28



cenTsiopst 2020 Ne 28, Canurtapusie npaBuia 1 HopMmbl CAHIIUH 1.2.3685-21 ot 28 sHBaps
2021 rona;

¢ OOII cpeanero obmmero oopazoBanust MbOY «Hmxnecystykckas CILD»

¢ [lonoxxeHue mo pa3paboTke M yTBEpXkACHUIO pabouux nporpamm MBOY
«Hmxnecyarykckas CILI»

* VY4eOHbI M1aH 00pa30BaTEIbHON OpraHU3alNY;

¢ [lonoxxeHue 00 opraHu3anuu AUCTaHIMOHHOTO 00yueHuss MBOY «HwmxnecysTykckas CIII»

e ABtopckas npuMepHas nporpamma ®dusuka 1011 xnaccsl mpodmibHbd ypoBeHb JI. .
I'ennenmreiin, A. A. bynaroBa, A. B. Komxkuna, H. H. Jlykuenko MockBa bunowm.
JlabopaTtopus 3nanuit 2016.

MecTto npeamera B yueOHOM ILIaHe.

[IporpamMma mo ¢usuke [UIs cpeaHero obmiero obpa3oBaHUs COCTaBlieHA U3 pacuera S
y4eOHBIX 4acoB B Henento (335 yueOHBIX 4acoB 3a JIBa Tojia 0OydeHHUs) I M3ydeHHs (pU3UKH
yyaliuMucs Ha IpOQHILHOM YPOBHE.

JlanHas mporpaMMa BXOJHUT B yU€OHO-METOJUUECKHI KOMILIEKC, IAPOM KOTOPOTO SIBISIOTCS
yuebHuku «®uzuka. 10 kmacc. [Ipodunpueiii ypoBens» u «®dusuka. 11 xmacc. I[podunbHbIi
ypoBeHb» JI.O. TI'enpenmreiina, A.A. bynatosoi, M.H. Kopuunse Ba, A.B. Komxunoi
nznatenscrBa «bBMHOM. JlabopaTtopus 3nanuii». 2019 r.

HEJIb U3YYEHUA PU3UKHN

DopMUpPOBAaHUE COBPEMEHHBIX MPEACTABICHUI 00 OKPY’)KAIOLIEM MaTepHallbHOM MHpE,
pa3BuUTHE YMEHHI HaOII0aTh NMPUPOIHbBIC SBJICHHUS, BBIABUraTh TUHOTE3bl JJISI UX OOBSICHEHUS,
CTPOUTb TEOPETUYECKUE MOJEIH, IIAaHUPOBAaTh U OCYIIECTBIATh (PU3MYECKHUE OIBITHI IS
MPOBEPKU  CIEACTBUHM  (U3MUECKUX TeOopuil, aHaJU3UPOBATh PE3yJbTAThl BBITOJIHEHHBIX
SKCIIEPUMEHTOB U NMPAKTUYECKH MPUMEHSTh NOJIyYeHHbIE 3HAHUS B TIOBCEJHEBHON KU3HH.

Coneprxanue nporpaMmbl «OU3KKay HAMPABIECHO HA JOCTUKEHUE CISAYIOIMINX Lesei:

* OCBOCHHUE 3HAHUI 0 (yHIaMEHTAIbHBIX (U3NYECKUX 3aKOHAX U MPUHIIMIAX, JEKAIIIX B
OCHOBE COBpPEMEHHON (U3NYECKOW KapTHUHBI MHpa; Hanboyiee Ba)XKHBIX OTKPBITHUSX B 00JacTu
(GU3HKY, OKAa3aBIIUX OIMPEACISAIONIee BIMSHUE HAa PAa3BUTHE TEXHUKH W TEXHOJOTHH; METOAAX
Hay4YHOT'O MO3HAHUS TPUPOJIBL;

* OBJIQJICHUE YMEHUSMU TMPOBOJAUTH HAONIOACHHS, IUIAHHUPOBATH ¥  BBIOJHATH

OKCIICPUMCHTDBI, BbIABUT'ATb TUIIOTE3bl U CTPOHUTHL MOACIIH, INPUMCHATH ITOJYYCHHBIC 3HAHHA I10

¢usuke a1 00BACHEHHS Pa3sHOOOPA3HBIX (PM3NYECKUX SIBICHHH W CBOWCTB BEILECTB;



MMPAKTUYCCKOI'o HUCITIOJIBb30BaHUA @HBHHGCKHX 3HaHHﬁ; OLCHUBATh AOCTOBEPHOCTDH

€CTECTBEHHOHAYYHOM MH(pOopMaInH;

* pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpollecce TNMPHOOPETeHUs 3HAHWH W yMEHUH 1O (U3HMKEe C HCIOIB30BAHUEM Pa3IMYHBIX
HCTOYHUKOB MH(OPMALMK U COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH;

® BOCIIUTaHWE YOEXKIEHHOCTH B  BO3MOXKHOCTU  IO3HAHUS  3aKOHOB  IPHUPOJBI;
UCTIOJIb30BAaHUS JIOCTWIKCHUH (U3UKM Ha OJaro pa3BUTHS YEJIOBEUECKOW IUBHIIN3AINM;
HEOO0XOMMOCTH COTPYIHUYECTBA B MPOLIECCE COBMECTHOIO BBINOJIHEHUS 3ajjay, YBaXHUTEIbHOTO
OTHOLIEHHWS K MHEHHUIO OIMOHEHTa TMpH OOCYXIEHHUH MpoOJieM eCTeCTBEHHOHAYYHOT'O
COJIepKaHUs; TOTOBHOCTH K MOPAJIbHO-3THYECKON OLIEHKE MCIIOJIb30BAaHUSI HAYYHBIX JTOCTH)KECHHI,
4yBCTBA OTBETCTBECHHOCTH 34 3aLIUTY OKPY>KAIOILEH CPEJbl;

* HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUNA W YMEHUH JJIS PELIeHUs MPAKTUYECKUX 3a7ay
MOBCEJTHEBHOM JKM3HH, OOECTedYeHusi Oe30MacHOCTH COOCTBEHHOW IKH3HH, PalMOHAIHHOTO
IIPUPOJONOIB30BAHNS M OXPAHBI OKPYJKAIOIIEH Cpeabl U BO3MOXKHOCTSIMHU NPUMEHEHUS 3HAHWUU
IIPY PELIEHUH 33/1a4, BOZHUKAIOIIMUX B MOCIEAYIOIIEN TpopecCnOHaNbHOM e TeIbHOCTH.

3AJAYY OBYYEHUSA ®PU3UKE HA TPOPUIIBHOM YPOBHE

* popMupoBanue cucTeMbl 3HaHUN 00 OOHMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, TIPEICTABIICHUIA O JeHCTBUM BO BeeneHHoM (pu3ndecKkux 3aKOHOB, OTKPBITBIX B 3€MHBIX

YCIIOBHUSAX;

* (opmMupoBaHHE yYMEHHUS HMCCIEIOBaTh U AHAIM3UPOBATH pa3zHOOOpa3Hble (PU3NUYECKUE
SIBJICHUSI U CBOMCTBAa OOBEKTOB, OOBSCHATH MPHHIMI PAO0OTHI U XapaKTEPUCTUKH MPUOOPOB H
YCTPOMCTB, OOBSACHATH CBS3b OCHOBHBIX KOCMUYECKUX OOBEKTOB C T€0(U3MUECKUMU SBICHUSIMU;

* OBJaJICHHEC YMCHHSMHU BBIJIBUTaTh THUIOTE3bl Ha OCHOBE 3HAHUS OCHOBOIOJATaIOIIMX
(bu3nUecKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh WX SKCIEPUMEHTAIBHBIMH CpPEICTBAMHU,
bopMyIUpys LIeTbh UCCTISTOBAHUS;

* OBJAJICHHEC METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEICHHS (PH3HMUSCKUX
AKCIICPUMEHTOB, ONMCAHUS M aHAIM3a MOJYYCHHON M3MEPUTEIbHON MH(OPMAIIUK, OTPEICICHUS
JIOCTOBEPHOCTH TOJYYCHHOTO Pe3yJIbTaTa;

* (QopmupoBaHUE YMEHHU TPOTHO3MPOBATH, AHAIM3HPOBATH W OILEHUBATH MOCICICTBUS
OBITOBOI U TIPOM3BOJICTBECHHOW JESITEIBHOCTH YEJIOBEKA, CBA3aHHON C PU3MUECKUMHU MPOIIECCAMH,

C MO3ULUAI DKOJIOTMYECKON OE30IIaCHOCTH.



II. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA «®U3UKA» 11O UTOI'AM OBYYEHHUSA B 10-11

KIIACCAX (HPO(I)I/IJII)HI)Iﬂ YPOBEHD)
JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEJMETHBIE PE3VYJIbTATBI U3YUEHNM A
YUEBHOI'O ITPEJIMETA

JInuHocTHBIE pe3yJibTaThbl B cdepe OTHOIIEHHIT 00ydamommuxcs K cede, K CBOeMY
3I0POBbI0, K MO3HAHUIO CeOs1:

U opueHTanusi 0OyYarOIIMXCS Ha peanu3alfi0 MO3UTUBHBIX >KU3HEHHBIX MEPCIECKTHB,
WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K JINTYHOCTHOMY CaMOOIIPE/ICIICHHUIO,
CIIOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIE TIJIaHbI,

[J TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS K OTCTaMBaHHWIO COOCTBEHHOTO MHEHHS,
BBIPa0OTKE COOCTBEHHOW MO3UIMU IO OTHOLICHHIO K OOIIECTBEHHO-TOJIUTUYECKUM COOBITHSIM
MPOLUIOr0 U HACTOSIIETO HA OCHOBE OCO3HAHHUS U OCMBICIICHHS] HCTOPUH, TyXOBHBIX LIEHHOCTEN U
JTOCTI)KCHUM HAIlIeW CTPaHbl, B TOM YHCJIE B cpepe HAYKH U TEXHUKH;

[J TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS K CaMOPa3BUTHIO M CAMOBOCIIMTAHHIO B
COOTBETCTBHH C 00IIEYETIOBEUECKIUMHU IIEHHOCTSIMH U UeallaMu TPakIaHCKOTO O0IIeCcTBa;

[ mpHWHSTHE U peaau3aius IEHHOCTEH 370pOBOro U 6€30MacHOro 00pasa KU3HU.

JInuHoCTHBIE pe3yabTarTbl B cdepe OoTHomIeHU oOydaromuxcsa k Poceuum kak k
Poanne (OTevecTBy):

O poccuiickas UIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHICKONW HICHTUYHOCTH B
MOJIMKYJIbTYPHOM ~ COIIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYpPHOH OOIIHOCTH
poccuiickoro Hapoa u cyarbe Poccun, maTpuoTusm, TOTOBHOCTH K CTy>KeHHI0 OTedecTBYy;

[] yBak€HHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi, ropaoctu 3a
CBOH Kpai, cBOo0 Poauny, npoliioe 1 HacTosIee MHOTOHAMOHAIBHOr0 Hapoaa Poccun.

JIndHOCTHBIE pe3yNbTaThl B chepe OTHOIICHHI 00ydaromuXxcs K 3aKOHY, TOCYIapCTBY H K
TpaKJaHCKOMY OOIIECTBY:

[] MUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd U
OOIIIECTBEHHON MPAaKTHKH, OCHOBAaHHOE HA JHAJOre KyIbTyp, a TakkKe pa3IuyHbIX (opm
OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

[J TOTOBHOCTh OOyYarOmMXCsi K KOHCTPYKTMBHOMY Yy4YacTHUIO B TPUHSATHU PEIICHUH,
3aTparvBalOIIMX IIpaBa W HMHTEPECHl, B TOM 4YHCJIE B pa3IW4YHBIX (opmMax OOIIEeCTBEHHOM
caMOOpraHU3aIuH, CAMOYTPABJICHHSI, OOIIECTBEHHO 3HAYUMOM JESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHHA O00yYAKIIMXCH € OKPYKAIOIUMH

JI0ABMH:



[J HpaBCTBEHHOE CO3HAaHHE U IIOBEJIEHHWE HAa OCHOBE YCBOCHHsSI OOIIEUEIOBEYECKUX
[IEHHOCTEH, TOJNIEPAHTHOTO CO3HAHHUS U TOBEJCHHS B TMOJHUKYJIBTYPHOM MHpE, TOTOBHOCTU H
CIOCOOHOCTH BECTH JTUAJIOT C IPYTHUMH JTIOABMH, JOCTUTATh B HEM B3aWMOTIOHUMAHUS, HAXOIUTh
oO0II¥e [eIN | COTPYAHAYATH JIJIS MX JOCTHKCHHUS,

[ mpuHSATHE  TYMaHHUCTHYECKUX  [IEHHOCTEH, OCO3HAaHHOE,  yBAXHTEIbHOEC U
JT00pOXKENaTEIbHOE OTHOIIICHUS K JPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PEHUIO;

[J croCOOHOCTH K COTIEPSKUBAHHIO U (DOPMHUPOBAHUE TTO3UTHBHOT'O OTHOIICHUS K JIFOMISIM,
B TOM YHCJIE K JHIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS; O€pekHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHUE K (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3I0POBBIO, IPYTHX JIIOJICH;

[] KOMIETCHIIMH COTPYAHHYECTBA CO CBEPCTHUKAMH, IETHbMH MIIAJIIETO BO3pAaCTa,
B3pOCIABIMH B  00pa3oBaTeNbHOM, OOIIECTBEHHO-TIOJNIC3HOW,  y4eOHO-UCCIIeN0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUIAX NESTEIbHOCTH.

JInyHOCTHBIE pe3yJbTaThl B c(hepe OTHONIEHUIT O0YyYAWNIUXCHA K OKPY:KAKWIIEMY MHUPY, K
’KMBOM mpupoe:

[J MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH,
MOHMMAaHNE 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BIIAJCHHE
JOCTOBEpHON uWH(pOpManueld O TMepeloBbIX JIOCTIDKEHUSX U OTKPBITHUSX MHUPOBOM U
OTCYCCTBCHHOH HAyKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX OO0 YCTPOHCTBE MHpa H
00111eCTBA;

[J TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM HYHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSKCHUM BCEU JKM3HH, CO3HATEIIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEITHON MPOPECCUOHATBHON U 00IIECTBEHHOM IeATeTLHOCTH;

[J skoyjoruyeckass KyJbTypa, OepeKHOE€ OTHOIICHHS K POAHON 3emiie, MPUPOJHBIM
OorarctBaM Poccun u Mupa, TOHHUMaHUE BIUSHUS COLMATHHO—IKOHOMHYECKHX IMPOIECCOB Ha
COCTOSIHHEC TPHUPOJHON W COIMAIBHONH Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHUE TPUPOIHBIX
pecypcoB, (OpMHPOBAaHHE YMEHHI W HABBIKOB Pa3yMHOTO MPHUPOJIONOIH30BAHUS, HETESPITHMOTO
OTHOILIGHUSI K JEHCTBHUSAM, NPUHOCSIIUM BpEI SKOJOTHH;, NPUOOpETEeHHE OIbITa HKOJIOTO-
HATPaBICHHOW JESTEIILHOCTH;

JInuHocTHBIE pe3yJbTaThl B cdepe OTHOUIEHHIT o0ydamomuxcss K Tpyay, B cdepe
CONHUATbHO-I)KOHOMUYECKNX OTHOIIEHHUIA:

] oco3HaHHBIH BbIOOp Oyay1ei npodeccum;

[J TOTOBHOCTh OOYyYarONMXCs K TPYAOBOH MpodecCHOHANBLHOW IEeATENHOCTH KaK K
BO3MOXKHOCTH  y4YacTHUSl B  PENICHWH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX,
oOIIeHaIMOHATBHBIX MPOOJIEM;

[] mOTpeOHOCTh TPYAMUTHCS, YBAXKECHUE K TPYLY U JIOASIM TPy, TPYJOBBIM JIOCTH)KEHUSM,
6



TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K pa3HbIM BHJAM TpPYAOBOH
JEATEIHLHOCTH.

JInyHocTHBIE pe3yJbTaThl B cdepe OTHOLIEHHH (PU3NUECKOr0, TMCHUXOJIOTHYECKOTO,
CONHUATBHOTO H AKAIEeMHYECKOr0 0JIaronoyqusi 00y4arommnxcs:

0 ¢usudeckoe, SMOI[MOHAIBHO-TICUXOJIOTHYECKOE, COLIMAIEHOE Onarormoiryune
oOyyaromuxcss B XKH3HH 00pa3oBaTeNbHON OpraHM3alliy, OLIYIIEHHWE NIeTbMH O€30MacHOCTU H
MICHXOJIOTHYECKOT0 KOM(pOpTa, HHPOPMALTMOHHON OE30MTaCHOCTH.

MertanpeameTHbie pe3yJibTaThl

PeryiasiTuBHBIEe yHHBepcaJIbHbIe Y4eOHbIE TeiiCTBHS

[ caMOCTOSITEIILHO ONPEJIENSTh IS, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIC 3a/1a4M B
00pa30BaTeILHON JISATSIIBHOCTH M YKU3HEHHBIX CUTYAIUsX;

[J oleHMBAaTh pecypchl (B TOM 4HCIE BpeMs W JApPyrue HeMaTepUalbHBIE PECYpPCHI),
HEOOXOMUMBIC I JOCTH)KCHHS IIOCTABIICHHOM paHee IIeJIM, COIMOCTABIIATh HWMEIOIIHECS
BO3MOYKHOCTH M HEOOXOIUMBIC JUISl IOCTHIKEHUS 1IEJTH PECYPCHI;

[ opranu3oBbIBaTh 3()PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOAMMBIX HJSl JOCTHIKCHUS
IIOCTaBJICHHOM IICIIH;

[J ompenenarh HECKOJIbKO TIyTeH JOCTH)KCHHS IIOCTABJICHHOW TIeIM W BBEIOMpATh
ONTUMAJIBHBIA TYTh JOCTHXKCHHS LEIH ¢ Y4ETOM 3(P(PEKTHUBHOCTH PACXOIOBAHUS PECYPCOB U
OCHOBBIBASICh HA COOOPAKEHUSX STUKU U MOPAJIH;

[J 3amaBaTh TapaMeTPbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OIPEACTUTh, YTO IIENb
JOCTUTHYTA,;

[J COMOCTABJISATH MOJIYYCHHBIH Pe3yJbTaT JISATCIILHOCTH C MOCTABJICHHOM 3apaHee IeJIbIo,
OIICHUBATh IOCIICACTBUS JOCTUKEHHUS IMOCTABICHHON IIC/IN B IE€ITCIbHOCTH, COOCTBEHHOMN KU3HHU
1 )KH3HU OKPYIKAIOIIUX JTFOICH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSI

[J ¢ pa3HbIX TO3MIMHA KPUTHYCCKH OIEHHWBATh W HHTEPIPETHPOBATH HH(POPMAIIHIO,
pacmo3HaBaTh U (DUKCHpPOBATh MPOTUBOPEUUS B PAIUYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX,
HCIIONIL30BATh PA3JIMYHBIE MOJICTFHO-CXEMATHICCKUE CPECTBA JIJIS X TIPEICTABICHUS,

[J OCYIIECTBIISATH Pa3BEPHYTHIM HH(OPMAIIMOHHBIN TTOUCK M CTABUTh Ha €T0 OCHOBE HOBBIC
(yueOHbIC U ITO3HABATEIIbHBIC) 33/1a4H, UICKATh U HAXOIUTh 00OOIIEHHBIE CIIOCOOBI UX PEIICHNS,

[ mIpUBOIUTH KPUTHUYECKHE apTyMEHThl B OTHOIIEHUU CY)XKJICHUH, aHAIU3UPOBATH U
peoOpa3oBEIBATH MPOOIEMHO-IIPOTUBOPEUUBBIC CUTYAIIHH;

[J BBIXOAMTH 3a PaMKH y4eOHOTO MPEAMETa M OCYIICCTBIIATH IEICHAIIPABICHHBIN TTOUCK
BO3MOXXHOCTH IIHPOKOTO MIEPEHOCA CPEACTB M CITIOCOOOB JICHCTBUS;

[l MCHATb U yACpKHMBATh pa3HbIC INO3ULIMH B MO3HABAaTEIbHOU ACATEIbHOCTH (CTaBI/ITL
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npobiremy u paOoTaTh Haj €€ pelIeHUueM; YIpPaBlIATh COBMECTHOH IO3HABATENBHOM
NeSTebHOCTBIO U IOUUHATHCS).

KomMMmyHukaTHBHBIE YHHBepcaJIbHble yueOHbIe 1elCTBUS

] BBICTpauBaTh JEJIOBbIE B3aMMOOTHOLIEHUS NPH paboTe, KaK B IPYIIIE CBEPCTHUKOB, TaK
U CO B3pOCJIBIMU;

] Tpu BBIMOJIHEHUH TPYNIIOBOW pabOThI HCIIOMHATH pa3HbIe POIH (PYKOBOJUTENS M WICHA
MIPOEKTHOI KOMaH[Ibl, FeHepaTopa uael, KpUTHKA, UCIIOIHUTENS U T. [1.);

[ pa3BepHYTO, JOTMYHO M TOYHO H3JaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM
Pa3IMYHBIX YCTHBIX U MUCbMEHHBIX SI3BIKOBBIX CPE/CTB;

[] KOOPIMHHPOBATH M BBHIMOJHATH pabOTy B YCIOBHAX pPEaTbHOTO M BUPTYaJbHOTO
B3aMMOJICICTBHSI, COIIACOBBIBATh MO3MIIMK 4YICHOB KOMaHJbl B Mpolecce pabdoThl Haja OOIIKUM
MPOAYKTOM/pEIICHHEM;

[ myOJIMYHO TPEACTaBIATh Pe3yJbTaThl MHIAMBHIYaJbHON M TPYNIIOBOM IEATENBHOCTH;

[J monOupars mapTHEPOB Ui pabOTHI HAJ MPOEKTOM, UCXOJS U3 COOOpaKeHHUM
PEe3yIbTaTUBHOCTH B3aUMOJICUCTBHS, a HE JINYHBIX CUMITATHH;

0 To4yHO M €MKO (hOpMYyITUpPOBATH 3aMEUYaHUS B a[Ipec JPYTuX JIOAEH B paMKax JeI0OBOH U
o0pa30BaTeIbHON KOMMYHUKAIIMU, H30€rasi JMYHOCTHBIX OLICHOYHBIX CY)KJIEHUH.

IIpeaMeTHbIe pe3yibTaThl

BBIIIYCKHUK HAYYUTCH:

[ OOBSICHATh M aHAJIU3UPOBATH POJIb M MECTO (U3UKU B (POPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IPAKTUYECKOU
NEeSTeNbHOCTH  JIIOJeH, XapaKTepu3oBaTh B3aMMOCBA3b MEXIy (QU3MKON U JpyrUMU
€CTECTBEHHBIMHU HAYKaMU;

[J XapakTepu3oBaTb CHUCTEMHYIO CBsS3b MEXKIY IOHATUAMH: IPOCTPAHCTBO, BpeMs,
Marepusi (BEUIECTBO, MOJE), IBIKEHUE, CUjla, SJHEPTHS;

[J mOHMMAaTh U OOBACHATH LIEJIOCTHOCTh (PU3UYECKOW TEOpUH, pa3inyaTh TPaHUIbI €&
MPUMEHUMOCTH U MECTO B PSIly IPYTUX (PU3HMUECKUX TECOPHIA;

[J BiageTs NpUEMAMHM IOCTPOEHUS TEOPETUYECKUX JI0KA3aTeNIbCTB, IPOTHO3UPOBAHUS
0coOeHHOCTEH TpoTeKaHuss (U3NYECKUX SBICHUA U TPOLECCOB HAa OCHOBE IOJyYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

() BBIABUTaTh TUIOTE3bl Ha OCHOBE 3HAHUSA OCHOBONOJAraroIuxX  (pu3nyecKux
3aKOHOMEPHOCTEN U 3aKOHOB;

[J caMOCTOSITENIBHO KOHCTPYHPOBATh JKCIEPUMEHTAIBHBIE YCTAaHOBKH JUIS IPOBEPKHU
BBIIBUHYTBIX THIOTE3, IJIAHUPOBATh W MPOBOJAUTH (PU3UUYECKUE SKCIIEPUMEHTHI, PACCUUTHIBATH

a6con}0@Hy10 U OTHOCHUTCJIbHYIO ITOTPECITHOCTH,



[ OOBSICHATh TPaHULBl NMPUMEHEHHs HM3Y4YEHHBIX (U3UUECKUX MOJAEIEeH INpHU pelIeHUU
(bu3nMUecKUX M MEXNPEJIMETHBIX 3a/lad, pelarh MPakTHUKO-OPHEHTUPOBAHHbIE KaueCTBEHHBbIE U
pacuéTHble pu3nUecKue 3a1auu;

(] OOBSICHATH YCJIOBHS NMPUMEHEHMs (DU3MYECKUX MOAETed Npu pemeHur (pu3ndeckux
3aj]ay, HAXOJUTh AJCKBATHYIO MPEAJIOKEHHOM 3a/1aue (PU3NIECKyI0 MOJIEIb, pa3pelaTh NpodiemMy
KaK Ha OCHOBE MMEIOLIMXCS 3HAHUN, TaK U IpU NOMOIIM METO/I0B OLIEHKH.

[J xapakTepu3oBaTb TIJl0OOajdbHBIE MPOOJIEMBbI, CTOSIIME TEped  UYEIOBEUECTBOM:
HHEPreTUUECKUE, ChIPbEBbIE, FKOJIOTMUECKHE U POJIb (PU3UKU B PELICHUH 3TUX MpoOieM;

[ OOBSICHATh NMPUHLUUIBI paObOTHl M XapaKTEPUCTUKU HM3YUYCHHBIX MAIIMH, NMPHOOPOB U
TEXHUYECKUX YCTPOMICTB;

BBIIIYCKHHMK MOJYYHUT BO3MOKHOCTb HAYYHUTHCH:

[ mpoBepATh AKCHEPUMEHTAIBHBIMUA CPEICTBAMU BBIIBHHYTHIE TUIOTE3bI, (popMynupys
LeJIb UCCIEI0OBAaHUS, HA OCHOBE 3HAHMS OCHOBOIOJAraroUMX (PU3MUECKUX 3aKOHOMEpPHOCTEH U
3aKOHOB, ONMCBIBATh U AHAJIM3UPOBATH MOJYUYEHHYIO B PE3yJIbTaTe SKCIEPUMEHTOB HHPOPMALHIO,
OIPELENATh €€ JOCTOBEPHOCTb;

[J yCOBEpIICHCTBOBAaTh MNPHOOPBI M METOABI HUCCIEAOBAaHHS B COOTBETCTBUU C
TIOCTaBJICHHON 3a7auei;

[J MCIOJIB30BaTh METOJbI MAaTEMAaTUYECKOTO MOJEIMPOBAHMs, B TOM YHUCIIE, IPOCTEHIIINE
CTaTUCTUYECKHE METO/IbI JJIs1 00pabOTKH pe3yIbTaTOB 3KCIIEPUMEHTA;

(] moHMMAaTh M OOBACHATH CHUCTEMHYIO CBA3b MEXAY OCHOBOIIOJIAralOIIMMU HayYHBIMU
MOHSTUSMMU: IPOCTPAHCTBO, BpeMsi, MaTepHsl (BELECTBO, I10JI€), IBUKEHHE, CUIa, SHEPTHS;

u pemarh AKCIEepUMEHTalbHbIE, KaYeCTBEHHbIE M KOJIMYECTBEHHbIE 3ajjauu
OJIMMITMAJHOTO YPOBHSI CIIO)KHOCTH, HCIOJb3Yysl (U3MUECKUE 3aKOHbI, a TaKKe YypaBHEHMS,
CBSI3bIBaOIUE (PU3MUYECKUE BETMUUHBI;

N aHAJM3UPOBaTh TPAHUIBI MPUMEHUMOCTH (U3UUECKUX 3aKOHOB, IMOHHMATh
BceoOImuMii xapakTep (hyHIAaMEHTAIbHBIX 3aKOHOB M OIPAaHHMYEHHOCTH HCIIOJIB30BAaHHMS YACTHBIX
3aKOHOB;

N (hopMyIMpOBAThH U PELIATh HOBBIE 33/1a4M, BO3HUKAIOIIKE B X0JI€ y4eOHO-

HCCIIEIOBATENILCKON U MPOEKTHOMN AEATEIbHOCTH.



III. COAEPXAHHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

B 10-11 KITACCAX

YueOHO-TeMaTHYEeCKHI IIIaH

10 knace (175 4; 5 4 B HEEMIO)

Ne Tema Koanuectso JlaGopaTopH
paszcina JacoB bIe PabOTHI+
Iy KonTponbna
/ s
n paborta
1 ®du3uKa 1 HAyYHBIN METOJ TO3HAHUS 2
. HOPUPOABI
2 Mexanuka 74 Sap+4kp
3 MonekynspHas ¢pusuka u 32 3np+1kp
. TEPMOJMHAMHKA
4 DNEeKTpPOCTaTHKA U MOCTOSIHHBIN 29 Lip+2kp
. AIIEKTPUYECKHUI TOK
5 PuU3HYECKUN IPAKTUKYM 20
6 Pesepn 18
Uroro: 175 9np+Tkp
Y4eOHO-TeMaTHUECKUil T1aH
11 knace (170 4; 5 4 B HEAEMIO)
Ne Tema Konngectso JlabopaTtopH
pa3,I[eJ'Ia qaCcoB bIEe pa60TI>I+
| KonTponbha
/ s
pabota
i
1 | DnekTpoanHaMuka 20 2np+2Kp
2 | Konebanus u BOJTHBI 39 Lip+2xp
3 | Onrtuka 30 4np+1xp
4 | KsanToBas ¢uzmka 34 Lip+2kp
5| ®dusnveckuii NPpakKTUKYM 20
6 | IloBropenue matepuaina. [logroroska k EI'D 25
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Peseps

Hroro:

70

8np+7xp

11




OcHoBHoOe conep:xanue (345 yacos) 10-11 kiraccsl
1. ®u3nka U HAYYHBIH MeTO/ MO3HAHUA. (24)

®dusuka — HayKa o mpupoje. Hayunsie MeToApl TO3HAHUS OKPYIKAIOIIETO MUPA U UX OTIUYHUS OT
OPYTrUX METOJOB IO3HaHWs. Poiib 3KCneprMeHTa M TEOpUH B MPOLECCE IMO3HAHMS TPHUPOIBI.
MonenupoBanue GpU3NUIECKUX SBICHUH U mporieccoB. Hayunble runoresbl. Ousnueckue 3aKOHBI.
@usnueckue TEOpUH. ['paHUIBl NMPUMEHUMOCTH (UIUYECKUX 3aKOHOB W Teopuid. [Tpunimm
cooTBeTCcTBUS. OCHOBHBIC 3JIEMEHTHI (PU3MUECKONW KapTHHBI MUPA.

2. Mexanuka (744)

KunemaTtnka. Mexannuyeckoe IBM)KEHHE U €ro BHIbl. MarepuanbHas TOYKa KaK MOJEIb
¢usnueckoro Tema. OTHOCHUTENBLHOCTH MEXaHMUYECKOTo JBWkeHus. (Cucrema  oTcuera.
duznueckre BEIUYUHBI, HEOOXOIUMBIE JJISI OMUCAHUS JBIKCHUS W B3aUMOCBS3b MEXIY HUMH
(myTh, TeEpeMeleHue, CKOPOCTb, YCKOpEHHe, Bpemsl JBWXKeHHsd). PaBHOMepHOe H
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBHKEHHE. PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH.

Jdunammuka. IlepBriii 3akon Herotona u uHepuusi. Macca tena. IImoTHOCTH BelecTBa.
Cuna. Equnnnel cunsl. Bropoit 3akon Heiotona. Tpetuii 3akon Hprotona. CBoOOIHOE MajeHUe
ten. Cuia TsbkecTd. 3akoH BceMupHoro TsroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Heecomocth. CBsi3p MEXly CHIION TSXKECTH M Maccoil Tena. JJunamomerp. PaBHoaelicTByromas
cuina. Cuna tpenus. Tpenue ckonbxenus. Tpenue nokos. TpeHue B IpUpoe U TEXHUKE.

3aKoHBI COXpaHEHHS B MeXaHHKe.

Nmnynbse. 3akoH coxpaHeHusi ummylibca. PeaktuBHOe ABmxkeHue. Mexanuueckas pabota.
Momnocts. OHeprus. [loTeHnmanpHas u KuHeTHUYecKas sHeprus. [IpeBpamieHue ogHOTO BHA
MEXaHUYECKOW SHEPTUHU B APYroil. 3aKOH COXpAHEHUS MOJTHON MEXaHUYECKON SHEPIHUH.

Mexanuyeckue KoJiebaHusi M BOJIHbI. Mexanuueckue koiebanus. [lepuon, uactora,
aMIUTUTY/1a KosneOanuid. Pesonanc.

MexaHnu4eckrue BOJHBI B OJHOPOAHBIX cpenax. J[mmHa BOMHBL 3BYK KaK MeEXaHHYECKas
BOJIHA. ['pOMKOCTB M BBICOTA TOHA 3BYKA.

Hemoncmpayuu:
3aBUCUMOCTh TPAEKTOPUU JBHKEHUS Tejla OT BhIOOpa CUCTEMBI OTCUETA.
[Tanenue Ten B BO3yXe U B BAKyyMe.
SBnenue unepuuu. MIHEpTHOCTSH TeEI.
CpaBHeHHE MacC B3aUMOJICHCTBYIONIUX TEl.
B3aumoneiictue Ten. Bropoii 3akoH HeroToHa.
N3mepenne u crnoxeHue CHIL
HesecoMocTs 1 neperpyska.

3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT JiepopMariuu.
12



Cuiibl TpeHus.
PeaktuBHOE NBHXKEHUE.
W3meHeHne sHeprun TeJ MpU COBEPIICHUH PaOOTHI.
[Tepexon MOTeHIIMATBHON PHEPTHH B KHHETUYECKYIO M O0paTHO.
CBoOoiHBIE KOJIEOAHUS TPY3a HA HUTH U Ha MPYKHUHE.
3anuch Kojae0aTeNbHOIO ABUKECHHUS.
Brinyxnennsie konebanus. Pesonanc.
ABTOKOIIEOaHMS.
Ilonepednsle ¥ MPOIOJILHBIE BOJIHBI.
UYactora konebaHuil 1 BEICOTA TOHA 3BYKA.

Jlabopamopnwvie pabomot:

1.A3mMepeHne  ycKOpeHHs1 Tejda TMPH  PABHOYCKOPEHHOM

ABwkeHnu.  2.M3ydyeHue  JABWIKeHHS ~Tesa, OpPOLIEHHOIO

TOPU30HTAJIBHO.

3. OnpenesieHue :KeCTKOCTH NMPYKUHBI.

4. Onpenenenne Ko3¢gpuuneHTa TPEeHUs! CKOJIbKECHHS.

5. U3yuyeHue 3aKOHA COXPAHEHHUS] MeXaHMYeCKOM IHEePrum.

6. U3mMepeHne ycKkopeHHsi CBOOOJHOI0 TMAaJeHUA € MOMOIIbIO
MasTHUKA. [IpeaMeTHbIe pe3yJbTaThl 0CBOEHHS TEMbI:
Buinycknuk nayuumcea:

®  pacrno3HaBaThb MEXaHUYECKHE SIBICHUS U OOBSCHITH Ha OCHOBE MMEIOUIMXCS 3HAHWM
OCHOBHBIE CBOICTBa WJIM YCJIOBUSI NMPOTEKAHMS STUX SIBJICHUI: PaBHOMEPHOE M HEPaBHOMEPHOE
JBUKEHHE, PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHUE, OTHOCUTEIbHOCTD
MEXaHUYECKOTO JBHKEHUs, CBOOOJHOE IMaJIeHUE Tell, pPABHOMEPHOE IABM)KEHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJACHCTBUE Tell, pEaKTUBHOE [BUKECHHE, PAaBHOBECHE TBEPIbIX TeJ, UMEIOIIUX
3aKpEIUICHHYIO OCh BPAILEHUs, KoJiebaTeabHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE JBUKEHHE (3BYK);

® OmNHChIBaTh M3YUYCHHBIC CBOWCTBA TEI U MEXaHUYECKHE SBJICHUS, HCIOJb3Ys
¢u3nueckre BEIUYHMHBI: MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Iepuo]] o0palleHus, Macca
Tena, cwia (Cuwia TSDKECTH, CHUJla YIPYIOCTH, CHUja TPEHMsI), MMIYJbC Tejla, KHHETHYecKas
SHEprusi, IMOTEHLMAJIbHAs DSHEPIus, MeXaHudeckas paboTa, MeXaHUYeCKass MOIIHOCThb, cuja
TpeHMsI, aMIUIMTyAa, MEepHoJ M 4YacToTa KoyieOaHWi, JUIMHA BOJHBI M CKOPOCTh €€
pachpoCcTpaHeHHs; MPU OMUCAHUM MPABHIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HUCTOIB3YyEMBIX
BEJIMYMH, UX 0003HAYCHHS U €AWHUIIBI U3MEPEHHsI, HAaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JTaHHYIO
(bu3HYECKYIO BEIUUUHY C APYTUMHU BETUYUHAMU, BBIUUCIISTH 3HaU€HUE (PU3NYECKON BETMUHMHBI;

®  aHANM3MpPOBATh CBOWCTBA TEJ, MEXAHUYECKUE SBJICHUS M IMPOLIECCHl, HCIOIb3Ys
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¢u3nyecKre 3aKOHBI: 3aKOH COXPAaHEHUS YHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI
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CYNepIIO3uIHK CUJl (HaxoXKJaeHue paBHojelcTByromen cwibl), I, IT u 11l 3akonsr HetoToHa, 3akoH
COXpaHEeHHUs] UMIYJIbCa, 3aKOH ['yKka; mpu 3TOM pas3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
€ro MaTeMaTU4YECKOE BBIPAIKEHUE;

®  pasznuuyaThb OCHOBHBIE INMPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJEeH: MaTepualbHas
TOYKa, MHEpIMAJIbHAs CUCTEMa OTCUETa;

®  pemath 3a/a4M, UCMOJIB3YS (U3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMs YHEpPIUH, 3aKOH
BCEMHUPHOI'O TATOTEeHMs], NpuHuun cyneprnosummu cwi, I, II m III 3akoHsl Herorona, 3akoH
COXpaHEHHUsl UMITyJbca, 3aKoH ['yka, u ¢opmyiibl, cBsA3bIBatOLIMe (U3NUYECKUE BEIUYUHBI (IIyTh,
CKOpOCTh, YCKOPEHHE, Macca Tella, CUia, UMITyJIbC Tella, KHHETUYeCKas SHeprusi, NOTEeHIHAIbHAs
SHEprus, MexaHuueckas paboTa, MeXaHHYecKas MOIIHOCTb, CHJIA TPEHHUS CKOJIbXKEHUS,
KO3 QHUIMEHT TPeHHUs, aMILTUTYAa, IEPUOJ M YacTOTa KoJeOaHHid, JUIMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHHs): Ha OCHOBE aHaJIM3a yCJIOBUS 3a/layM 3allMChIBaTh KPATKOE YCJIOBUE, BBIACIATh
¢u3nyeckue BENWYMHBI, 3aKOHbI U (OpPMyJbl, HEOOXOAMMBIE Ul €€ PpELICHUs, IPOBOIUTH
pacyeThl ¥ OLICHUBATh PEAIbHOCTh IOJIyY€HHOTI'O 3HAYEeHUS! (PU3NUECKOM BETMUUHBI.

Boinycknuk nonyuum 603M03HCHOCHIb HAYUUMbBCA:

®  UCHOJB30BaTh 3HAHMS O MEXAHUYECKHUX SIBICHUSAX B TIOBCEAHEBHOW JKU3HU JUIS
obecriedeHrs: 6€30MaCHOCTH TP OOPAIEHUH ¢ TPUOOPaMU U TEXHHYECKHUMH YCTPOMCTBaMU, IS
COXPAHEHUs 3/I0pOBbs U COOIIOEHHSI HOPM 3KOJOTHYECKOIO MOBEACHUS B OKPY’KaIOILIEH Cpene;
NPUBOUTH TIPUMEPHI TMPAKTUYECKOTO HCIOJIB30BaHUSA (U3NYECKUX 3HAHUH O MEXaHWYECKHX
SABIICHUAX M (PU3MYECKMX 3aKOHAX; MPUMEpPHl HCIOJIH30BAHUS BO30OHOBISEMBIX HCTOYHHUKOB
SHEPTrUH; SKOJOTUUECKHUX MOCIEACTBUM HCCIeI0BaHUS KOCMUUECKOTO IPOCTPAHCTB;

®  pasznuuaTh TPAHUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IIOHHUMATh BCEOOLIMH
XxapakTep (YHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHWYECKOW HHEpPruu, 3aKOH
COXpAHEHUsl HMIIYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHs) M OrPAaHUYEHHOCTh MHCIHOJIb30BAHUSA
YaCTHBIX 3aKOHOB (3akoH ['yka);

®  HaxOOUTh AaJIeKBATHYIO NPEAJOKEHHON 3amaue (QU3MUYECKYl0 MOJelNb, pa3peliaTh
po0iieMy Kak Ha OCHOBE HMEIOIIMXCA 3HAaHMH 10 MEXaHWKE C  HCIIOJIb30BaHUEM
MaTEeMaTHYeCKOro armnapaTa, Tak ¥ IIpH MOMOIIU METO/I0B OLICHKH.

3. MoJiexyJsipHas GpU3HKa U TepMoAnHAMHUKa (32 1)

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJSIPHO-KMHeTH4YecKoii  Teopuu. Bo3HuKkHOBEeHUE
ATOMUCTUYECKOW THMIOTE3bl CTPOEHHUS BELIECTBA M €€ SKCIEPUMEHTAJIbHBIE J10Ka3aTEIbCTBA.
Pasmepel u Macca Mmosekysl. bpoyHoBckoe paBmxeHue. Cuibl B3aMMOAEMCTBHUS MOJEKYJI.
KomnuectBo BemectBa. Mosb. [TocTosinHast ABoraapo. TemioBoe IBUKEHUE MOJIEKYII.

TemnepaTypa. JDHeprusi TemJI0BOr0 ABUKEHHS MOJIeKyJ. Mojenb HJealbHOro rasa,

IpaHulbl €€ NMPUMEHMMOCTH. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOpUM Tasa.
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AOcoiroTHas Temmieparypa. Temmneparypa — Mepa CpeTHeH KHHETHIECKON YHEPTUNA MOJIEKYII.

I'azoBble 3aKOHBI. YpaBHEHHUE COCTOSHUS HealbHOro rasza. M3omponeccsl: M300apHBIi,
W30XOPHBIN, U30TEPMHUYECKUI MPOLIECCHI.

Cocrosinus BemecTBa. CTpoeHHE Ta3000pa3HbIX, KHIKMUX M TBEpAbIX Teia. Mojenb
cTpoeHuss kuukocred. Hcemapenume wu kunenue. HacblmeHHbld map. BrnaXHocTe Bo3ayXxa.
[ToBepxHocTHOE HaTshKkeHue. CmaunBanue. Kammsipaocts. Kpuctamnmmyueckue u amopdHbie Tena
[1naBneHue u oTBEpICBaAHUE.

Tepmoaunamuka. Baytpennss sneprus. Pabota B Tepmoannamuke. Konmm4ecTBO TEIIOTHI.
TerutoeMkocts. llepBelii 3aKOH TEPMOIUHAMUKH. AnuabaTHblii mpouecc. Bropoit 3akon
TEPMOJUHAMMKHU: CTATUCTUYECKOE HCTOJIKOBAaHME HEOOpPAaTUMOCTH MPOLIECCOB B TPUPOJE.
TennoBele IBUraTeny: ABUTrAaTeNIb BHYTPEHHErO CTOPAHMS, AU3€Nb. XOJOJAWIBHHUK: YCTPOHCTBO U
npunnun aeiicrsus. KITJ[ nurareneii. [IpoGiembl s3HEpreTUKH U 0XpaHbl OKPYKAIOIIEH Cpeibl.

Hemoncmpayuu:

Mexanuyeckasi MoJieJIb OPOYHOBCKOTO JIBUKEHUSI.
W3meHeHune gaBiieHus ra3a ¢ U3MEHEHHEM TeMIIepaTyphl IPU MOCTOSTHHOM 00beMe.
W3menenne oO0bema raza ¢ “3BMEHEHUEM TeMIIepaTyphl MPH MOCTOSHHOM JIaBIICHUH.
N3meHeHne o0beMa ra3a ¢ I3MEHEHUEM JIaBJICHUS TIPU MIOCTOSTHHON TeMIlepaType.
IIcuxpomeTp u rUTpoOMETp.
SIBneHnEe NOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.
Kpucrannuueckue u amopgHbIe Tema.
OO0beMHbIe MOIETTH CTPOCHHS KPUCTAILIIOB.
Mopenu TemJIOBLIX ABUTaTEICH.
Jlabopamopmusie pabomot:
7. OnbITHAas NpoBepka 3akoHa boiias - Mapuorra.
8. [IpoBepka ypaBHeHHs COCTOSTHMS HA€AaJTbHOIO rasa.
9. U3mepenue OTHOCUTEJIbHOM BJIA’KHOCTH
Bo3ayxa. [IpeamerHblie pe3yabTaTbl 0CBOCHHMS TEMbI:
Buinycknuk nayuumca:
il pacro3HaBaTh TEIUIOBBIC SIBJICHHS M OOBACHATh Ha 0a3ze HMEIOMIMXCS 3HAHUI

OCHOBHBIE CBOIMCTBa WJIM YCJIOBHUS NPOTEKaHUs OTHUX sBIEHUM: Iuddys3us, Oonblias

CKMMAeMOCTb Ta30B, Majlasg CKMMAeMOCTb JKMJIKOCTEH U TBEPABIX TeEI; TEIUIOBOE

paBHOBECHE, UCIIAPEHUE, KOHICHC ALY, IUIABIICHUEe, KPUCTAJLIN3ALUs, KUIIEHUE, BIaXXHOCTh

BO3JlyXa, arperaTHbIe COCTOSHUS BELIECTBA;

% OIMIKMCBhIBATh U3YYCHHBIC CBOMCTBA TeN U TEIJIOBEIC SABJICHUA, UCIIOJIb3Y (1)I/ISI/I‘ICCKI/IG

BEJIMUMHBI: BHYTPEHHSSI SHEpPrusi, Temmeparypa , Kodp(GULUUEHT MOJIE3HOTO eHCTBUS
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TEIUIOBOTO JIBUTaTelis; MpU OINUCAHUM MPAaBWIBHO TPAaKTOBAaTh (DU3MUYECKUNH CMBICIH
UCIIONB3YEMBIX BETUYMH, UX 0003HAYEHHS M €AMHULIBI U3MEPEHHs, HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTMMU BEIHMYMHAMH, BBIYUCIATH
3HauYC€HHUE (PU3NYECKON BEITUMUNHBI,

W aHanM3MpOBAaTH CBOICTBA TeN, TEIUIOBBIE SBICHHS M MPOIECCHI, HCIONB3Ys
OCHOBHBIE TIOJIOKEHHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHHHM BEIIECTBA U 3aKOH
COXpaHEHUs SHEPTUH;

i pas3TMyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJENEH CTPOCHHUS Ta3oB,
KUJIKOCTEN U TBEPJIBIX TEN;

i NpUBOIWTH TPUMEPHI MPAKTHYCCKOTO HCIOJIB30BaHHS (PM3MYECKUX 3HAHUH O
TEIJIOBBIX SIBJICHUSX;

i perrath 3a7auM, MCIOJIB3Ys 3aKOH COXPAHEHUs] SHEPTMU B TEIUIOBBIX MpOIEccax M
¢dbopMyIibl, cBs3bIBarOIIME (U3MYECKUE BEIMYUHBI (KOJIWYECTBO TEIUIOTHI, TEMIIEparypa,
yIelbHas TEIUIOEMKOCTh BEUIECTBA, YJAENbHAas TEIUIOTa IUIABJIECHMS, YJEJIbHas TEeIIoTa
napooOpa3oBaHus, yAelbHas TeIJIOTa CrOPaHMs TOIUIMBA, KOO(PUIIMEHT MOJIE3HOTO JACHCTBUA
TEIUIOBOTO JBHUTraTelNs): Ha OCHOBE aHajHM3a yCIOBHS 3aJaud 3alKChIBaTh KPaTKOE YCJIOBHE,
BBIICTIATh (PU3UYECKHE BEIMYMHBI, 3aKOHBI U (DOpPMyJbl, HEOOXOIUMMBIE IJii €€ pEeLIeHHUS,
MIPOBOAUTDH PacueThl U OILICHUBATH PEAIbHOCTDH MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BETUUMHBI.

Boinycknuk nonyuum 603M03HCHOCHIb HAYUUMbBCA:

®  UCHOJB30BaTh 3HAHUSA O TEIUIOBBIX SIBICHUSIX B MOBCEIHEBHOW KU3HU ISl 00ECTICUeHUS
Oe3omacHoCTH Mpu oOpalieHuu ¢ MpruOOpaMu U TEXHHUYECKUMHU YCTPOMCTBAMH, IJIsl COXPaHEHUS
3I0pPOBbsl M COOJIOZCHHSI HOPM 3KOJOTHYECKOTO TOBEICHUSI B OKPYXKAIOIeH cpelie; MPUBOAUTH
MIPUMEPHI IKOJIOTUYECKUX MOCIEICTBUN pabOThl IBUTaTeNiell BHYTPEHHETO CrOPaHUs, TETIOBBIX U
TUAPORIIEKTPOCTAHLIUN;

®  pa3nmMyaTh TPAHUIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMMOHUMATh BCEOOIIHIA
XapakTtep (QyHIaMEHTATBHBIX (U3MUYECKUX 3aKOHOB (3aKOH COXPAHEHUS JHEPTUU B TEIIOBBIX
Mpoleccax) U OrpaHUYCHHOCTh UCTIOIh30BAHUS YaCTHBIX 3aKOHOB;

®  HAXOAWTHh AaJICKBATHYIO TPEMJIOKEHHOW 3amade (U3HUECKYI0 MOJeNb, pa3peliaTh
nmpoOjeMy Kak Ha OCHOBE HWMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBJICHUAX C HCIOJIb30BAaHUEM
MaTeMaTUYeCKOro arnmapara, Tak U IMPu TOMOIIA METO/IOB OIEHKH.
4. Dnexrpoannamuka (118 u)

JJIeKTPOCTATUKA.  DJIEMEHTAPHBIA  AJIEKTPUYECKUH  3apsAl. 3aKOH  COXpaHEHUs
aleKTpUUecKoro 3apsaa. 3akoH Kynona. Dnekrpuueckoe nosie. HanpsskeHHOCTD 3JIEKTPUUECKOTO

nonst. [IpuHnun cynepno3unuu nojei. [IpoBoAHUKH B 3JIEKTPOCTATUYECKOM MOJIe. JJUIIEKTpUKH
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B aniekTpuueckoM moie. [lonspuzanusa qudnekTpukoB. [[0TEHIMATBEHOCTD ANEKTPOCTATUYECKOTO
nosnst. lloreHnmManm ©  pa3HOCTh MOTEHUMANOB. OJeKTpoeMKocTh. KoHneHcaropsl. OHeprus
3JEKTPUUECKOTO MOJIsI KOHJIEHCATOPA.

3aKOHBI MOCTOSIHHOIO TOKA. DyekTpuueckui Tok. Cuia Toka. 3akoH Oma mJisl ydacTka
uenu. ConportuBnenue. IlocnegoBaTenbHoe MW NapaieIbHOE COCAMHEHUS MPOBOIHHUKOB.
Onektpuyeckue nenu. Mi3mepenue cuibl Toka U HanpsbkeHus. PaboTa U MOIIHOCTh MOCTOSTHHOTO
TOKa. DJIEKTPOJBIKYIIAS cuia. 3akoH OMa 11l TOJIHOW LIeTH.

DJIeKTPUYECKUIT TOK B Pa3jiMYHbIX cpedax. OJEKTPUYECKH TOK B MeTaJllax.
3aBUCHMOCTh CONPOTHUBJICHUS OT Temneparypbl. CBepXmpoBoAUMOCTh. [lomynpoBOAHUKH.
CoOcTBeHHass W  MpUMECHas  NPOBOJUMOCTH  MOJYNPOBOJAHMKOB, pP— N MEPEXo/l.
[TomynpoBoAHUKOBBIN Aroa. TpaH3uCTOp.

MarnutHble B3aumoaecTBusi. B3anmoneiictBue TOkOB. MaruutHoe mnotie. MHIykius
MarautHoro noJisa. Cuna Amnepa. Cuita Jlopenna.

DJIeKTPOMArHUTHOE MoJie. DJECKTPOMAarHUTHAs HWHIAYKIUS. MaruuTHbIM IMOTOK. 3aKOH
aneKTpoMarHuTHOM uHAyKuud. IlpaBuno Jlenna. Camounnaykuusi. MHIYKTUBHOCTh. DHeprus
MarHUTHOTO TOJIA.

IIpousBoacTBo, nmepegaya U NoTpedieHHEe JJIEKTPUUYECKO IHeprum. [ eHepupoBaHme
sHeprun. Tpancdopmarop. [lepenaya snexTpuyeckoil FIHEPTUN.

JJIeKTPOMATHUTHOE MOoJIe. DJIeKTPOMATHUTHbIE BOJIHbBI. V311y4yeHue 371€KTpOMarHuTHBIX
BOJIH. CBOMCTBA 37I€KTPOMATrHUTHBIX BOJIH. [IpyuHIIMN painoCBs3U, IETEKTUPOBAHUE U MOTYJISILIHS.

Onruxka. Pazputne B3risa0B Ha IPUPOay cBeTa. CKOPOCTh CBETa U METOJIBI €€ U3MEPCHHS.
3aKoHBI OTpaXXEHHs U MpesioMiieHus cBeTa. [lonHoe BHyTpeHHee oTpaskeHue. JIMH3bI, BUABI JTUH3.
[Tonydyenue u3o0pakeHUs ¢ MOMOIIbIO JHH3BL. Dopmyna TOHKOW NUH3BL. [7a3 U onTudyeckue
npubopbI

CsetoBbie BoiHBL. MHTEepdepenmus cBera. Judpakuus cera. JudpakunoHHas perieTka.
Cger u uBeT B npupoze. Jucnepcus caera.

[Tonepeunocts cBeToBbIX BOJH. [lonspuzanus ceera. U3nydyenue u cnexktpsl. Illkana
AJIEKTPOMArHUTHBIX BOJIH.

Hemoncmpayuu:

DIIEKTPOMETP.

[IpoBOHMKY B IEKTPUUECKOM IOJIE.

JIMDIEKTPUKH B JIEKTPHUUECKOM TOJIE.

Konnencaropsl. DHeprus 3apsKeHHOT0 KOHJEHCATOpa.
DNEeKTpOU3MEPUTENbHBIE PUOOPBHI.

3aBHCHUMOCTH YACJIBHOTO CONIPOTUBJICHHUSA IMOJYITPOBOAHUKOB OT TEMIIEPATYPHI U OCBCIICHU.
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MarautHoe B3auMOJEHCTBUE TOKOB.
3aBucumocTth 3/1C MHAYKIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MTOTOKA.
W3nyuenue v npuem 3JeKTPOMAarHUTHBIX BOJH.
OTtpaxxeHre U MPETOMIIEHUE DJIEKTPOMAarHUTHBIX BOJIH.
Wutepdepentys u audpaxims cBera.
[TonydyeHue cekTpa ¢ HOMOIIbIO IPU3MbI U TU(PPAKIINOHHON PELIETKH.
Jlabopamopmusie pabomot:
10. Onpenenenne IC u BHyTPeHHEr0 CONPOTUBJIEHUSI HCTOYHHKA TOKA.
11. Ha0uronenue 1eiicTBUSI MATHUTHOT'O NOJISI HA IPOBOJHMK € TOKOM.
12. U3yuyeHue siBJIeHHsI IJIEKTPOMATHUTHON WHIYKINH.
13. Onpenenenne noka3aress NpeJJOMJICHHS CTeKJIAa
14. «Pacyér m mosiyueHHe yBeJMYEHHBIX M YMEHbUIEHHBIX H300paskeHHil ¢
MOMOIIbI0 COOUPAaIOLIell TUH3bD).
15. Ha6nwnenue unrepgepeHunu u 1udpakium cBera.
IIpenmeTHbIe pe3yJibTaThl OCBOCHHUS TEMBbI:
BbinmycKkHUK HAyYHnTCS:
®  pacrno3HaBaTh D3JEKTPOMArHUTHbBIE SIBJIEHUS U OOBACHATH Ha OCHOBE MMEIOIIHXCS
3HaHUU OCHOBHbIE CBOMCTBA WJIM YCJIOBUS INPOTEKAaHUs D3TUX SBJIEHUI: AJIEKTpU3alus Ted,
B3aUMOJICHCTBUE 3apsOB, DJCKTPUUYECKUNA TOK M €ro JeWCTBHs (TEIJIOBOE, XUMHUYECKOE,
MarHMTHOE), B3aUMOJICHCTBIE MAarHUTOB, 3JEKTPOMArHWTHAas MHAYKLHUS, JEHCTBHE MAarHUTHOIO
[oJis Ha NPOBOJAHMK C TOKOM M Ha JBWXKYLIYIOCS 3apsDKEHHYIO YacTully, JeicTBue
AJIEKTPUYECKOTO MOJI Ha 3apsDKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHHE CBETA, OTPAXKEHHUE U MIPETOMIICHUE CBETA, JUCIEPCUs CBETA.
®  COCTaBJIAITH CXEMBI DJIEKTPUUECKUX LENEH C IOCIEN0BAaTENIbHBIM M IapaJljICIIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl YCIOBHbIE O00O3HAYEHUS 3JIEMEHTOB AJIEKTPUUYECKUX Lieren
(MCTOYHMK TOKA, KJIFOY, PE3UCTOP, PEOCTaT, JTAMIIOUKa, aMIIEPMETP, BOJIBTMETD).
®  JCIOJIB30BaTh ONTUYECKHE CXEMBI JUIs IOCTPOCHUS U300pKEHUI B JIMH3AX.
®  ONKCHIBaTh M3YYEHHBIE CBOMCTBA TE€l M DJIEKTPOMArHUTHBIE SIBICHHSA, HUCIOJb3Ys
¢u3nyeckue BEIMUYMHBL: DJICKTPUYECKUH 3apsil, CHJIA TOKa, HJIEKTPUYECKOe HalpshKeHue,
JIEKTPUUYECKOE CONPOTUBIICHUE, YJEIBbHOE CONPOTHUBIIEHHE BELIECTBA, paboTa 3JIEKTPHUYECKOTO
MOJISl, MOIINHOCTh TOKa, (DOKYCHOE pacCTOSIHUE U OINTHYeCKas CHJla JIMH3bI, CKOPOCTb
AJNIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; NPH ONUCAHMM BEPHO TPAKTOBATH
(bu3nUecKuil CMBICI MCIIOJIB3YEMbIX BEJTMUMH, UX 0003HAYCHUS U €JUHULIBI U3MEPEHUS; HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTHMHU BEIMYUHAMM.

d AHAJIU3UPOBATH CBOICTBa TCJI, DJICKTPOMAIrHUTHBIC SABJICHUA W HPOUECCHI, HUCIIOJIb3Y
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(buznyecKkue 3aKOHBI: 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsa, 3akoH OMa aiis yyacTka e,
3akoH JIxoyns-JIeHna, 3aKk0H IpSIMOIMHEHHOTO pacIPOCTPaHEHUs CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH MpPEJOMJICHUSI CBETa; MpPU 3TOM pa3ivyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOE BhIPAKEHHUE.

® [PHUBOIUTH MPHUMEPHI NPAKTHUUYECKOTO HCIONB30BaHUA (UINYECKUX 3HAHUH O
ANIEKTPOMArHUTHBIX SIBJICHUSIX

®  pemiaTh 3a/1a4M, UCTONB3Ys PU3UIECKHE 3aKOHBI (3akoH OMa /i y9acTKa [enu, 3aKOH
Jxoyig-JIeHia, 3aKkoH TPSIMOJIMHEUHOTO PaCIIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH
mpesomiieHus: cBeta) U (opmysbl, CBsA3bIBaOIIME (U3MUecKHe BEIUYUHBI (CHJIa TOKa,
IJIEKTPUYECKOE HANPSDKEHHUE, DJIEKTPUUYECKOE COINPOTUBIIEHUE, YJIEJIBHOE CONPOTHUBIICHUE
BEIIECTBA, pab0Ta NMEKTPHUECKOTO MOJISl, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSHUE M ONTUYECKAs
CWJIa JIMH3bL, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI U YacToTa CBeTa, (OpPMYJIbI
pacuera 3JIEKTPUYECKOr0 COMPOTHUBIICHUS MIPU MOCIEIOBATEILHOM U MapauIeIbHOM COEIMHEHUU
MPOBOJHMKOB): Ha OCHOBE aHalM3a YCIIOBHUS 3a/laydl 3allMChIBaTh KPATKOE YCJIOBHE, BBIICIATH
¢u3nueckue BENWYHMHBI, 3aKOHBI W (OPMYJbI, HEOOXOAMMBIE JUIS €€ PpELICHHUs, IPOBOIUTH
pacueTsl U OIICHUBATh PEAIbHOCTD IMOTYYEHHOI'O 3HAYeHHs (PU3NUECKON BETUUHHBI.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

®  UCHONB30BaTh 3HAHUS 00 SJIEKTPOMATHUTHBIX SBICHHSIX B MOBCEIHEBHOM >KU3HU IS
obecrniedeHurs: 6€30MacCHOCTU TpU OOpaIllEeHUH ¢ IPUOOpaMU U TEXHUYECKHUMH YCTPOMCTBAMH, IS
COXpPaHEHUs 3/I0pOBbs U COOIOCHHSI HOPM 3KOJOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpene;
MPUBOIUTH MPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3TyYeHUI Ha KUBbIE OPraHU3MBI;

®  pasznuuaTh TPAHUIBI MPUMEHUMOCTH (HU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIIUI
xapakrep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsijia) u
OTPAaHUYEHHOCTh HCIIOJIb30BAHUSl YAaCTHBIX 3aKOHOB (3akoH Oma A ydacTka Lelu, 3aKOH
Jlxoyns-Jlenua u ap.);

®  JCIOJIB30BaTh MPHUEMBI TIOCTPOCHUS (PU3MUECKUX MOJeNei, moucka u (opMyIHPOBKH
JI0Ka3aTeNbCTB BBIIBUHYTHIX THUIIOTE3 U TEOPETUYECKUX BBHIBOJOB HA OCHOBE JMITMPUYECKH
YCTaHOBJICHHBIX (DAKTOB;

®  HAaxXOOUTh AaJIeKBATHYIO TNPEAJIOKEHHON 3amaue (QU3MUYECKyl0 MOJelb, pa3periaTh
mpoOiieMy Kak Ha OCHOBE UMEIONIMXCS 3HAaHUH 00 DIEKTPOMAarHUTHBIX SIBICHUSAX C
KCIOJIb30BAHUEM MAaTEeMaTHUECKOro anmnapara, Tak ¥ Mpy MOMOIIHA METOJO0B OLICHKH.
5. KBanToBas ¢pusnka (344)

KBantel m arombl. TerioBoe uznyuenue. I'mmotesa [lnanka. IlocrosHnas [lnanka.

KBantel. @oronbl. DotoaddexT, ero 3axonsl. OnbiThl JlebeneBa u BaBunosa. YpaBHeHue
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Oiiamrerina 1 Gorodddekra. Ctpoenue atoma. OnbiTel Pesepdopma. KBanToBbIe MOCTYATHI
bopa. Mopnens aroma Bomopona mo bopy. Atomuble cnektpbl. Jlazepsl. KopmyckynspHo-
BOJIHOBOM JTyaJIu3M.

ATOMHOE SIAPO M 3JieMeHTapHble 4YacTHlbl. [IpOTOHHO-HEHUTpOHHAS MOJAENH CTPOCHUS
aTOMHOTO sifipa. PaanoakTWBHBIE TpeBpalleHHs. 3aKOH pPaJMOAKTHBHOIO pacmaja H  €ero
CTaTUCTUYECKHH XapakTep. SnepHbie peakun. JledekT Macc u SHEPTHsl CBSA3U HYKJIOHOB B sIpeE.
SlnepHas sHepreTHKa. BrusHIe paguanuy Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu:
doTtodddexr.

JIuneiuaTsie ciekTpbl u3nyuyeHus. Jlasep.
Cuerunk nonmsupyromux yacrtuu. Kamepa Bunscona.
dororpadun TPEKOB 3apsHKEHHBIX YaCTHIL.

Jlabopamopuwie pabomot

16. HabmoieHne CIijIomHOro U JMHEHYaToro CrieKTPOB.

17. VI3yueHue TpeKOB 3apsKeHHBIX YacTHIL 110 ¢oTorpadusm

IIpeaMeTHbIe pe3yIbTaThl OCBOEHHUS TeMbI:

BbInycKHUK HAYYHTCS:

®  pacro3HaBaTh KBAaHTOBHIC SBJICHUS M OOBSCHATH HA OCHOBE HWMEIOMIMXCS 3HAHUN
OCHOBHBIE CBOICTBa WJIM YCJOBHUSI NMPOTEKAHUS ITUX SIBICHHN: €CTECTBEHHAs W MCKYCCTBCHHAs
palnoaKTUBHOCT, O-, - W Y-WU3Iy4YCHHUS, BOSHHKHOBEHHE JIMHEHUYATOTO CHEKTpa W3ITyYCHUS
aToMa;

®  ONUCHIBATHh W3yYCHHBIC KBAaHTOBHIC SBJICHUS, WCIONB3YS (U3NYECKHE BEITMYUHBL:
MaccoBO€ YHCJIO, 3apsiI0BOE YHUCIIO, MEpPHOJ| Moypacnajga, dHeprus (OTOHOB; MPU OMUCAHHU
NPaBWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJB3YEMbIX BEIHYMH, WX OOO3HAYCHHS U
eIVHUIIBI M3MEPEHHS; HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (DH3MUYECKYIO BEIHYHHY C
JIPYTHMH BEJTUYMHAMH, BEIYUCIISITh 3HAUCHUE (DPU3UUICCKON BEITMIMHEI;

®  aHANM3MPOBATH KBAHTOBBIC SIBJICHUS, WUCTONB3Yys (U3NYECKHAE 3aKOHBI W TMOCTYJATHI:
3aKOH COXpPaHEHHs SHEPTHH, 3aKOH COXPAaHEHHs DJIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHCHHUS
MaccOBOTO YHCJa, 3aKOHOMEPHOCTH H3JIyYEHUS W TOTJIOIICHHS CBETa aTOMOM, MpPH 3TOM
pa3nnvaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBHIPAKCHNE;

®  pasznMyaTh OCHOBHBIEC INPH3HAKH IUIAHETAPHOW MOJEIH aToMa, HYKJIOHHOW MOJeNn
aTOMHOTO $1/1pa;

®  [PHBOJIUTH NTPHUMEPHI TPOSBICHHUS B TPHPOJEC W MPAKTUICCKOTO HCIIOIH30BAHHS
PaOaKTUBHOCTH, SAEPHBIX U TEPMOSACPHBIX PEaKIIUA.

Bbll’lyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYMTbCH:
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®  JCIOJIb30BaTh IIOJIyYE€HHbIE 3HaHWS B IIOBCEJHEBHOM JKM3HM IIpU OOpallleHHH ¢
npuOOpaMy U TEXHUYECKUMHU yCTPOHCTBAMHU (CUETUYHMK MOHM3MPYIOIIUX YACTUL, AO3UMETP), VIS
COXpPaHEHHUs 3J0POBbs U COOJIIOZEHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpere;

®  COOTHOCHUTh 3HEPTHIO CBSI3U ATOMHBIX S/I€p € A€()EKTOM MaccChl;

®  [IPUBOJIUTH IPHUMEPHl BIMAHHSA PAJUOAKTUBHBIX HM3IYyYEHMHM HA J>KUBBIE OpPraHU3MBI;
[IOHMMATb ITPUHLIMI JEHCTBUS 103UMETPA U PA3INYaTh YCIOBHSI €0 UCIOJIb30BaHUS;

® [OHMMATh JKOJOrMYecKHe MpoOJeMbl, BO3HHKAIOIIME TNPH HCIOJIb30BAHUM ATOMHBIX
JIEKTPOCTAHLUHI, U MYTH PELICHUs 3TUX MPOOJIEeM, MEePCIEKTUBBI UCIOIb30BAHUS YIIPABIIEMOTrO
TEPMOSIIEPHOTO CUHTE3A.

6. Ctpoenne u 3Bosounst Beesennoii (10 4)

Crpoenne Conneunoil cuctemsl. Cucrema 3emns—IJlyna. ConHue — Onmkaiiimas K HaMm
3Be37a. 3Be3/Ibl U MCTOYHUKHM MX 3Hepruu. [lmaHeTbl 3eMHOM Ipynmbl M IUIAHEThl — TUTAHTHI.
CoBpeMeHHBIE MPEACTABIECHUS O IPOUCXOKACHUN U HBOOLNN COJHIA, 3BE3], FAJIAKTHK.

Hemoncmpayuu:
®dortorpaduu ConHila ¢ MITHAMHU U POTyOepaHIIaMU.
dororpaduu 3Be€3IHBIX CKOTUIEHUH U ra30IbIJIEBbIX TYMaHHOCTEH.
dotorpadun rajakTuk.

Haoénwoenusa:

HabutoieHne coaHEeUHBIX MATEH.

Oo6napyxenue BparieHus ComHIa.

HaOmtoneHus 3Be31HBIX CKOIUICHHUM, TYMaHHOCTEH U raJlakTHK.
KomnbroTepHoe MOAETMpOBaHNE ABHKEHHUS HEOECHBIX Tell.

IIpenmeTHble pe3yJibTaThl 0CBOEHUS TEMbI:

BoinmyckHuK HayuuTes:

®  yKa3pBaThb Ha3BaHUA IUIaHET COJHEYHOM CHUCTEMBI; Pa3nyaTh OCHOBHBIE INPU3HAKH
CYTOYHOTO BpallleHHUs 3Be€3/1HOTO Heba, ABmkeHus Jlynol, CoiHIla U MIaHET OTHOCUTENLHO 3BE3L;

® [IOHMMAThb pa3IU4Us MEXKIY TIEIHOLEHTPUYECKOM M TE€OLEHTPUYECKOW CHCTEMaMH
MUDA;

BbInyCKHUK MOJIYYHT BO3MOKHOCTD HAYUYHMThCH:

®  yKa3pIBaTh OOIIME CBOMCTBA M OTJIMYMUS IUIAHET 3€MHOW IpYyNIbl U IUIAHET-TMTaHTOB;
ManbIX Tesl CONHEYHOW CHUCTeMbI U OOJBIINX IJIAHET; MOJb30BaThCS KapTOil 3BE€3JHOr0 Heba mpu
HAOJII0IEHUAX 3BE3IHOr0 HeOa;

®  pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3 (pa3Mep, LBET, TEMIepaTypa) COOTHOCUTD

I[BET 3BE3/IbI C €€ TEMIIEPATYPOii;
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®  pa3auyaTh FMIOTE3bl O MPOUCXOXKIEHUN COTHEUHON CUCTEMBI.
JladopaTopHublii npakTukyMm 40 yacos (20 4 - 10 kaacc; 20 v - 11 kiacce)

Oo0o0marniee mnopropeHue — 27 4
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Iv. KAVIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE
NPEJIMET ®U3HUKA. 10 KJIACC. TPO®UJIBHBIN YPOBEHb

(34 YYEBHBIX HEJEJIH, 5§ YACOB B HEJEJIIO)

M Tema ypoka Kox-
Oobopyooeanue ypoka
60 d P Jomawnee 3adanue ITnan Dakm
ypo uac
Ka 08
®U3UKA U HAYUYHBIA METO/I IO3BHAHMUSI (2 uaca)
1/1 ®u3nKa U Hay4YHBIN 1 MynbTuMe AMIHbIN Y:§1 (mm. 1—2). 02.09
METO/T TIO3HAHHUS rpoekTop. TadauIrs!
(BBenenue).
2/2 [Ipumenenue 1 MynbTUMEANITHBIHA V:§2(n.3); 03.09
(UBUYECKUX OTKPBITUI npoektop. Tabmuirst MMOATOTOBUTH
(BBenenue). KpaTKoe
coobiieHue 0o
HCIIOJIb30BaHUHU
buznuecKux
OTKPBITHH.
MEXAHUKA (73 yaca k.p.4; j.p. 5)
I'masa 1. Kunemaruka (24 yaca k.p.1; 1.p.2)
3/1 Cucrema orcuéra, 1 MynbTUMEANITHBIHA V:§ 1; Nel6 03.09
TPaeKTOpHsl, MyTh U npoekTop. TadauIrs!
nepeMenieHue MonenupoBaHue paamyc- 3:§ 1, No7.10,12
BEKTOpa
TIPY TIOMOIIIN PYJICTKH.
4/2 CKopocCTb. 1 MynbTUMEANITHBIMA V:§2; Ne 10,12 05.09
IIpssmonuueliHoe npoekTop. Tabauiiel
PaBHOMEPHOE JIBUKCHHE 3§ 2, Ne6.8.9
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5/3 CrnoxxeHue ckopocTen MynbTUME AUITHBIN Y:§83 .1, 05.09
npoekTop. TaOmuIib. No§; 3: §3
3aBHCHUMOCTh Ne9, 11
TPAEKTOPHUH JIBHXKEHUS
TeJa OoT BeIOOpa
CUCTEMBI OTCYETA.
OTHOCUTENBHOCTH JABHKEHUS
TPAeKTOPHUH MeTia Ha
BpAaIIAOIIEMCs JHUCKE -
TPAEKTOPHS TOYEK,
HAXOJSAIIUXCS
Ha BpallaIoLIeMcsl KoJIece.
6/4 [lepexon B Apyryro cuctemy MynbTUMEANITHBINA TIPOEKTOP. V:§83 .2 09.09
oTcuéTa Tabmuis 3: 83, NeB, 12
7/5 MrHoBeHHas U CpeIHss] CKOPOCTh MynbTUMEAUNHBINA TPOEKTOP. V:§4 Nel2,15 10.09
Taonuisr 3: §4, No5, 12
8/6 VYckopenue. MynbTuMe AMIHbBIN Y:§5; Ne7 10.09
[TpssmonuHEtHOE npoekTop. Tadmuipl 3:85, Ne 5,8,9
PaBHOYCKOPEHHOE
JIBUKEHHE
9/7 Haxoxnenue nytu no rpaduky MynbTuMe AUIHBII V:§6 n.1,2; Nel5 12.09
3aBUCUMOCTH CKOPOCTHU npoektop. Tabmuirst 3:§6, Ne 6,7,9,17
OT BpeMEHHI
10/8 IIyTe 1 nepemenieHue npu MynbTUMEANITHBIHA V:§6 m. 2,3; Nel5 12.09
IPSIMOJIMHEWNHOM npoektop. Tabauiist 3:§6, Ne 13-16
PaBHOYCKOPEHHOM
JIBUKCHHUH
11/9 JL.P.Nel «M3mepenue yckopeHust MynbTUMe IUAHBIA 3: §6, Nel17,18,19 16.09
Tena mpu npoektop. Tabmuirst
PaBHOYCKOPEHHOM
JIBYOKCHHW.
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12/10

CBo0OgHOE NajicHHE TENa

MynbTUME AUITHBIN
npoekTop. TabmuIsl.
[Tanenue Ten B BO3Ayxe U B
BakyyMme B TpyOke HproTOHa

V:§7 n. 1; Ne25
3:§7, Ne 8-10,15,16

17.09
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13/11 | ABwxeHue Tena, OpOIIEHHOrO KomnerorepHast Mmozeins 3:§7, 17.09
BEPTUKAIBHO BBEPX JIBMKEHUS. Ne 11,12,14,18,19

14/12 | OcHOBHBIE MynbTUMe IUAHBINA V. §8 m. 2; Ne25 19.09
XapaKTEPUCTHKHU poekTop. Tadmuipl 3:88, Ne 9,10,13
PaBHOMEPHOTO JIBHIKEHHSI KomnerorepHast Mozeins
10 OKPY>KHOCTHU JIBUKEHHUS.

15/13 | YckopeHue M CKOpOCTB MynbTUME AUITHBINA Y:§8m. 3-5; 19.09
pu pPaBHOMEPHOM npoektop. Tabmurrst Ne20,26,27
JIBKECHUU o 3:88, Ne 12, 14, 15, 20,
OKPY>KHOCTH 21

16/14 | CnoxxeHue ckopocteil mpu MynbTUMEAUHHBII TPOEKTOP. Y:§9n. 1; 23.09
ABHIKCHHH Tabnuue! 3:§9, Ne 1,2,5,9
Ha MJIOCKOCTU

17/15 | Ilepexon B APYTYIO CUCTEMY MynbTUMEAUNHBINA TPOEKTOP. Y:89m. 2; 24.09
oTcycTa TaOmuist 3:§9, Ne 4, 6,7
IIPU JIBMKEHHUH Ha IJIOCKOCTH

18/16 | CpenHsst cCKOPOCTb IpU MynbTUMEANIHBIA IPOEKTOP. V:§10 . 1;3; 24.09
PaBHOYCKOPEHHOM JIBJKEHUU TaGnuer 3:§10, Ne 4-6, 13

19/17 | Ilytu, npoxoaumeie 3a MynbTUMeAMMHbBIN Y:§10 m. 2;3; 26.09
MOCJIeIOBaTEIbHBIC npoekTop. Tabmuirst 3:§10, Ne 7, 8, 11, 16,
paBHBIE TPOMEKYTKH 18
BpPEMEHU MPHU
PaBHOYCKOPEHHOM JIBH)KEHUU

20/18 | [iBmxeHue Tena, OpOLIEHHOTO MynbTUMEAMHHBII TPOEKTOP. Y:§11m 1; 26.09
TOPU30HTAIBHO Tabmuist 3:§11, Ne2,3

21/19 JL.P.Ne2 «3yueHue MynbTUMe IUAHBINA 3::§11, Ne5,9 30.09

JIBUKCHHSI TeIa,
OpOIIEHHOTO
TOPH30HTAIBLHOY.

poekTop. Tadmuipl
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22/20

JIBmxenue Tena, OpOIIEHHOTO
TIOJT YTJIOM K TOPU30HTY

MynbTUME AUITHBIN

npoekTop. TabmuIsl.

KomnerorepHas
MOJIETIb IBHKEHUSI.

V811 m. 2; Ne22
3:811, Ne6, 7, 12

01.10
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23/21 OTHOCHUTENBHOE 1 MynbTUMe IUAHBINA V:§12nm. 1; 01.10
JIBIDKEHHE OPOIIEHHBIX npoekTop. Tadmuip! 3:§12, No2,3,5
Tel KommnprorepHas moaens
JIBYDKCHUS.
24/22 HccnenoBanue KIIOYEBOKH 1 MynbTUME ANITHBIHI V: 812 m 2; 03.10
cutyanuu «OTCKOK Msya npoektop. Tabmuirst 3:§12, Ne4,6,8
oT
HaKJIOHHOM TIJIOCKOCTH
25/23 O06006mamuil ypok o Teme 1 MynbTUME AUITHBIA ¥: nosrt. § 1-12; 03.10
«Knnemarukay. npoektop. Tabauiist T: nmpocmotpers
penieHue 3aaad 1mo
TeMe
«KunemaTtuka.
26/24 K.P. Nel no Teme 1 MynbTUMEAUIAHBINA POEKTOP.
«Kunemartukay.
07.10
Tabmuus!
I'nasa 2. lunamuka (25 yacos k.p.1; J.p. 2)
27/1 Tpu 3axkona HeroTona 1 MynbTUMe IUAHBIA V:§13; 08.10
poekTop. TabmuIesL. 3:§ 13, Nel7 - 19, 21 -
CpaBHeHHE Macc 23,25
B3aUMOJICVCTBYIOIINX TEJI.
SIBreHne MHEpPUUH.
HNuepTHOCTH
TeJL.
28/2 BcemupHoe tarorenue 1 MynbTuMe AMMHBIN V:§14n.1,2; 08.10
npoektop. Tabmurrst 3:§ 14, Ne§, 12, 14,
15,
21
29/3 Cuita TsbKeCcTH 1 MynbTUME AUITHBIA V. § 14 m1.3-6 No24-26; | 10.10

npoekTop. Tabauipl.
N3mepenue cui.

3:§ 14, Nel8, 19,
22,23
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30/4 Cuiia ynpyrocTu. MynbTUMe IUAHBINA V:§15 n.2, Nel8, 20. 10.10
npoekTop. TabmuisL. 22,
H3zmepenue cui. 23; ommcanue J.p.
No3:Onpenene-aue
KECTKOCTH
IPYKUHBDY,;
3: §15, Ne6,10,15
31/5 JL.P.Ne3 «Omnpenenenue 3: §15, Ne7 -9, 11, 14.1
JKECTKOCTH IIPYKUHBI». 12,14,16,19,20 0
32/6 Bec 1 neBecomocTth MynbTUMeANIHHBII V:§16; Ne9 15.1
npoekTop. TabmuIsL. 3: 816 Ne 10, 13, 15, 0
JeMmoHCcTpanus 16, 19
HEBECOMOCTH U MEPETPY3KHU.
33/7 Cuiibl TpeHUS MynbTUMEAUAHBINA ¥: § 17; onucanne 15.1
npoekTop. Tabauipl. nabopaTopHOi paboThI 0
Nsmepenue cu. 3:§17Ne 9, 11-13,18
34/8 JL.P.Ne4 «Onpenenenue MynbTuMe AUIHBIN Y:§ 17,Nell - 13; 17.1
koa(purmeHTa TpeHus npoekTop. Tadmuip! 3:§ 17, Ne19,20 0
CKOJIb)KEHUS.
35/9 Pemenue 3anau MynbTUMEAUHHBIN TPOEKTOP. 3: § 17, Nel5-17 17.1
Tabauiel 0
36/10 IImoTHOCTE TJTAaHETHI MynbTUMEANITHBINI V:§ 18 m1 Nel7,18; 21.1
npoektop. Tabmuiisl 3:§18 Ne1-5 0
37/11 VYuer BpallleHHs TUIAHETHI BOKPYT MynbTUMEAMHHBII TPOEKTOP. Y:§18m2; 22.1
cBoeit ocn Ta6mIb! 3: §17, Ne6-8,11 0
38/12 Teno Ha ri1agKoN HaKJIOHHOM MynbTUMEAUINHBIA IPOEKTOP. Y:§ 19 n.1 Ne24, 25; 22.1
Tabuus! 0

MMOBEPXHOCTHU

3: §19, Nel, 2
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39/13 JIBmxeHue Tena mo MynbTUME AUITHBIA Y:§ 19123 24.10
HAKJIOHHOW IIOCKOCTH C npoekTop. Tadmuip! 3: 8§19, Nel, 25,7,10,15
Y4ETOM TPEHUS KommnprorepHas moaens

JIBYDKCHUS.

40/14 Pemenwe 3amau 3:§19, Ne3. 6, 12, 14 24.10

41/15 JIBr>KeHUE 10 TOPU30HTATH MynbTUMEANITHBIN V:§20 .1, Ne22-24 04.11
npoektop. Tabmurrst 3: §20, No2,5,6,8
KomnbrorepHas mozaens
JIBMDKCHUS.

42/16 JIB1>KeHMe 10 BEPTUKAIIH MynpTUMEAUHHBINA TIPOEKTOP. 3: §20, Ne7,12 05.11
Tabmuisr KomnerorepHast
MOJIeTh
JIBVDKCHUS.

43/17 [ToBOpoOT TpancmopTa MynbTUMEAUIAHBINA POEKTOP. V:§21ml, 05.11
Tabmuisr 3: §21, Nel-3,8

44/18 Konnueckuii MassTHHK MynbTUMEAUNHHBINA TPOEKTOP. V:§21 o 2; 07.11
Taomuisr 3: § 21, Ne5-7,9.13

45/19 JIBM)KEHUE CUCTEMBI MynbTUMe IUAHBIA V:§22mn 1; 07.11
CBS3aHHBIX TEJI B OJHOM poekTop. Tadmuip! 3: §21, Ne4,5,7,8,14
HarpaBJIeHUU 0e3 ydera KommprorepHas momens
TpEHUS JIBUKCHHS.

46/20 JIBmxeHue CUCTEMBI MynbTUMe IUAHBINA Y:§22m 2; 11.11
CBSI3aHHBIX TEI B PAa3HbIX npoektop. Tabmuirst 3: §22, Ne9, 10, 13,
HampaBleHusix  0e3  yueTa KomnbrorepHnas mozaens 16
TpEeHUS JIBYDKCHUS.

47/21 JIBMOKEHHE CUCTEMBI Te. YUeT MynbTUMEANITHBIMA V:§23; 12.11

TPEHUA CO CTOPOHBI BHCIITHUX
TCII

npoekTop. TabmuIrs!
Kommnsrorepnas moxeins
JBUKCHHUS.

3: § 23, Ne3,6,9-11
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48/22 Yuer TpeHus — Mexnay 1 MynbTUME AUITHBIN Y:§24n.l; 12.11
TeJIaMH CHUCTEMEI: TeJla B npoekTop. Tadmuip! 3: § 24, Nel,6,10
HAYaJbHOM  COCTOSIHUU
JIBUXKYTCS APYT
OTHOCHUTEIIBHO JIpyra
49/23 Yuer TpeHus — Mexnay 1 MynbTUME AUIHBINI ¥: nosrop. §13-24 14.11
TeTaMH CUCTEMBI: Tella B npoektop. Tabmuiis!
HAYaJIbHOM  COCTOSIHHH
MOKOSITCS PYT
OTHOCHUTEJIBHO JIpyra
50/24 Pemrenue 3agau 1 ¥: nostop. §13-24 14.11
51/25 K.P.Ne2 no teme «Jlunamuka. 1
[ToBTOpEHME 18.11
TEMBI
" Iunamuka"
I'naBa 3. 3akonbl coxpaHenusi B Mexanmnke (19 yacos k.p.1; j.p.1)
52/1 Wmnynbc. 3akoH 1 MynbTUMEIMIHBIN V: §25; 19.11
COXpaHEHHUsI UMITYJIbCa npoekTop. Tadmuipl 3: § 25;
KommnbrorepHas mozaens Nel10,12,15,17,19
JIBUKCHHUS.
53/2 VYcnoBus npUMEHEHUs 1 MynbTUMEAUITHBIN Y: § 26; 19.11
3aKOHA COXPaHEHUS npoexTop. Tabauiel 3: § 26;
UMITyJIbCa NeO,
10,12,17,1
9
54/3 PeakTuBHOE OBMKEHUE. 1 MynbTUMEANITHBIHA Y. §27; 21.11
OcBoeHHE KOcMOca npoektop. Tabmuirst 3: § 26, Ne8,9,11,13,14
IIpuMepsl peakTUBHOTO
JBUKEHHUS.
55/4 Perenue 3ama4 1 3:§ 27, Nel3, 21-23 21.11
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56/5 Mexanndeckas paborta. MynbTUME AUITHBIA V:§ 28 m. 1-4, Nel5 25.1
npoekTop. Tadmuip! 3: § 28,
JleMoHCTpaIusi K3MEHECHHUS Nel3,15,18,23,26
SHEPTUH NpU
COBEpPILEHUH PAOOTHI.
57/6 MomiHocTb MynbTUMEANIHBIA IPOEKTOP. V:§28m. 5, Nel5 26.1
Ta6muis! 3: § 28, Ne27,28,33 1
58/7 Kunernueckas sHeprus MynbTUMe IUAHBIA V:§29, Ne9,11 26.1
npoektop. Tabmurrst 3: § 29, 1
Nel0,15,16,17,21,26
59/8 IloTeHnmanbHas SHEPrus. MynbTUMEAUINHBIA IPOEKTOP. y:§30 28.1
Ta6uibl 3: § 30, Ne7-10,12,13 1
60/9 3aK0oH COXpaHEHUS MynbTUMEANITHBIN Y:§31 28.1
MEXaHUYECKON IHEPTUn npoektop. Tabauist 3:§ 31, Ne7-10 1
JleMoHcTpanus
nepexo/ia
HOTEHIIMAIBHON
SHEPTUU B
KHHETUYECKYIO M 00paTHO.
61/10 Pemenue 3amau ¥:§31; onucanue 02.12
1.p.
NeS«HM3yuenue
3aKOHa
COXpaHEeHUs
MEXaHHYECKON
JHEPTUIY;
3:§31, Nel4,19,20
62/11 .JLP.Ne § «UM3yuenue V:§31, Nel1,13,21 03.1
2

3daKOHa COXPAaHCHUA

MEXaHUYECKON IHEPTUM».
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63/12

Pa3pbIBBI U CTOJTKHOBEHHUS MynbTUMEAMHHBII TPOEKTOP. ¥Y:§32,n.1,2 03.1

Tabnuis 3:§ 32, Nel,3,11,13,14 2

64/13 Heymnpyrue cronkHoBeHUs MynbTUMEANITHBIN TIPOEKTOP. ¥:§32, .3 05.1
Tabnuue! 3: § 32, Ne5,6,9,13,16 2

36




65/14 HepaBHOMepHOE BHKEHHE 1 MynbTUME AUITHBIN ¥:§33, n.1 05.12
10 OKPYXHOCTH B npoekTop. Tadmuip! 3: § 33, Nel, 4-6,12
BEPTUKAJIbHOU
MJIOCKOCTH

66/15 JIBi>keHue 1o MepTBOi MmeTiie 1 MynbTUMeANIHBII V8§33, m.2 09.12

npoekTop. Tabmuib! Ne20;
3: §33, No7,8

67/16 Cockanb3bIBaHue ¢ moycdepbl 1 MynpTUMEAUAHBIIA ¥:§33, 1.3 10.12

npoexTop. Tabnuiel Ne20;
3: §33, Ne9-11,15

68/17 JIBY>KEHUE CHCTEMBI TEI 1 MynbTUMEAUITHBIHA Y:§34 10.12

poekTop. Tadmuipl Ne22;
3: §34, No2,4,5,8,14

69/18 O0600marmuil ypoK 1o Teme: 1 MynbTUMEANITHBIHA ¥: noBrop. §25-34 12.12
«3aKOHBI COXPAHEHUS B npoektop. Tabmurrst MIPOCMOTPETh
MEXaHUKE» pelIeHue 3a1ay mno

TeMe «3aKOHBI
COXpaHEHUs B
MEXaHHKEY.

70/19 K.P. Ne3 o Teme 1
(3AKOHBI COXPAHCHILA b IToBTOpEHME TEMBI 12.12
MEXaHUKE. 3aKOm

COXpaHEHUs B
MEXaHHUKE)
I'naBa 4. CtaTtuka u ruapocratuka (6 yacon k.p.1)
71/1 YcnoBus paBHOBecHUs Tela 1 MynbTUMEAUINHBIA IPOEKTOP. V:§35 Nel5;3: §35, 16.12
Tabmuret Nell,12,15,20
72/2 Bunst paBHOBecus. 1 MynbTUMEAUITHBIHA V:§36 m.1; 17.12

PaBHOBecHe Tena Ha omope.

poekTop. Tadmuipl
JleMoHCTpanus BUAOB
paBHOBECHSI TEJl.

3: §36, Nel,2,13
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JleMOHCTpanus MoJI0KEeHUS
paBHOBECHs Tela,
HMMEIOIIETO OCh BPAIIICHHUS.
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73/3 HccnenoBanne KIIIOYEBBIX 1 MynbTUME AUITHBIA YV:§36 n.2; 17.12
CUTYyaIUil: JIECTHHIIA Y npoekTop. Tadmuip! 3: §36, Ne3,5,8,10,12
CTCHEI,
KOJIECO M CTYTICHbKA
74/4 3aBUCUMOCTbD JaBJICHUS KUJIKOCTH 1 MynbTUMEANIHBIA IPOEKTOP. V:§37n.1. 2; 19.12
OT TIyOUHBI. 3aK0H Apxumera Tabmuirsr 3: §37, Nel-3,5,6,12
75/5 IInaBanue Ten. 1 MynbTUMEANIHBIA IPOEKTOP. V:§37 . 19.12
Tabmuirsr 3: §37, Ne7-10,14
76/6 K. P. Ne 4 mo Teme «CtaTuka 1 MynbTUMEAUAHBIA MMOBTOPEHUE TEMBI: 23.12
U THAPOCTATHKA npoektop. Tabauiist «CraTtuka u
THJIPOCTATUK
a»
I'naBa 5. MoJgekyasipaasi pu3ukKa u TemnaoBble sijaeHud (32 yaca k.p.1;
Ja.p.3
77/1 CrtpoeHue BemecTBa 1 Mynmeg:m)ﬁHmﬁ V:§38 No7-9,13; 24.12
poekTop. Tadmuipl
3: §38, Ne7-9
78/2 N3o6apHbIii " 1 MynbTUME AUITHBIA ¥:§391m.1,2 24.12
WM30XOPHBII poekTop. Tadmuipl 3: §39, Ne9,19,28
MPOIIECCHI 3MeHeHue naBieHus rasa ¢ ¥:§39n.3,4
N3orepmuyeckue W3MEHEHUEM TeMITepaTyphl IPH
IMOCTOSSHHOM OOBbeMe.
nporecc. YpaBHeHHe W3MmeHeHne o0bema rasa ¢ 3: §39, Neg,10,21,24
Knaiinepona WU3MCHCHHUEM JIABIICHUS TIPU
MOCTOSIHHOM
TeMIIepaType.
79/3 JL.p.Ne6 1 MybTUMEANHHBII TPOEKTOP. 26.12

«OmnbITHas IpOBEPKa 3aKOHA
boitnst - Mapuottay.

Tabuus!

3: §39, Ne29,30,34,35
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80/4

Pemenue 3amau

3: §39,
Ne22,23,29,30,34,35

26.12
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81/5

KomnuectBo BCIICCTBA.

MynbTUME AUITHBIN
npoekTop. Ta0auiiel

V:§401n.1,2;

3: § 40 Ne19,20,23, 33

82/6 YpaBHEHHE COCTOSTHUS MynbTUMEANITHBIN ¥:§40 n.3;
U7eaNbHOro rasa (ypaBHeHHE npoexTop. Tabmuib!
MenneneeBa - Knaitnepona) 3 § 40 No24-26,32
83/7 Pemenue 3anau ¥: onucanue n.p. Ne 8
«ITpoBepka
ypaBHEHHS
COCTOSIHUS
UZI€aBHOTO ra3a;
3: § 40,
Ne25,26,30,34-
36
84/8 JL.p.Ne7 «IIpoBepka V: § 40;
YPaBHEHUS COCTOSHUS 3: Ne25,26,31, 34,36,
UJICAIBHOTO Ia3ay. 37
85/9 OcHOBHOE ypaBHEHHUE MynbTuMe AMIHbBIN Y:§41n.l;
MOJICKYJISIPHO- npoekTop. Tadmuipl 3: Nel3, 16, 17,22, 24
KMHETUYECKON TEOpUU
86/10 CBs13b MEXly TEMIIEpaTypoi U MynbTUME AUITHBINA Y:§41 12,3 Ne7, 10;
CpeHEW KHHETUYECKON npoexTop. Tabnuiel 3:§ 41 Ne 18-21
sHepruen Mosekyr. CKopocTh
MOJIEKYI.
87/11 Pewenne 3anau HOMEpa 110
YCMOTPEHHIO YUUTEIIs
88/12 Pemenue 3agau V:§41 Ne22,23,25
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89/13

BnyTtpennss sHeprus rasa

MynbTUME AUITHBIN
npoekTop. Ta0auiiel

V:§42 1.1
3:§42 Ne 11-13
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90/14

IIepBblii 3aKOH TEPMOAUHAMUKHU

MynbTUME AUITHBIN
npoekTop. Ta0auiiel

V:§42n.2
3:§ 42 Ne 14,16,17,20

MynbTuMe AUIHBII ¥:§431n.1,2,4,5
91/15 Mpusg JR— " npoekTop. Tabauib! ) 3:§43 Ne 6, 8-10
Mopenu TemaoBbIX ABUTATEIICH.
OCHOBHBIE 3JIEMEHTHI
TEIUIOBOTO JaBurarens. Bropoit
3aKOH TePMOJIUHAMUKHI
92/16 [Tpumep pacuera KIIJ[ uukna MynbTUMEANITHBIHA Y:§43 .3
npoektop. Tabmuirst
3:§43 Ne 7,11, 13
93/17 Pemenne 3amau V:§42 Ne21,22.24
94/18 HacrplmeHnsiii u MynbTUMEAUITHBIHA Y:§44n.1-3
HEHACBIILICHHBIN TIap poekTop. Tadmuipl 3:8§44 Ne 10, 11, 15,
16
95/19 Kunenune MynbTuMe AUIHBIN V:§44n4
npoektop. Tabmuirst
Kunenue Boab! npu
TMTOHM>KCHHOM ’ 3:§44Ne 7.8
JIaBJICHUHU
96/20 Brnaxnocts Bo3myxa MynbTUMEANITHBIN V:§45m.1-3
npoektop. Tabmuis! 3:§ 45 Ne 10,
[Icuxpomerp u rurpomeTp 12,13,15,18
97/21 Pemenue 3anau Y: § 44 Nel2-14
§ 45 Ne 16,17,19
98/22 JL.P.Ne8 «3mepenne MynbTUME AUITHBIA Y:§45 n.1-3, Nel6;

OTHOCHUTEIHHOU
BJIA)KHOCTHU

npoekTop. Tadmuip!

3:§45, Nel 1, 14, 17, 20
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| Bo3myxa».
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99/23

[Ipumenenne ypaBHeHUs
COCTOSIHUS UJI€aJIbHOTO ra3a:
y4der

TUAPOCTATUCTUYECKOTO NaBICHUS

MynbTUME AUITHBIN
npoekTop. Ta0auiiel

V:§46 n.1;
3:§46, Nel-5,9

100/24

ITpumeHeHne ypaBHEHUS
COCTOSIHUS UJI€AJIBHOTO rasa:
JIBa Ta3a B 3aMKHYTOM
LIUJINH]PE C

MIOPIIHEM HJIM IEPETOPOIKON

MynpTUME IUAHBINA
npoekTop. Tabmurs!

V:§46 n.2;
3:846, Ne6, 10, 11

101/25

IIpumenenne ypaBHeHUs
COCTOSIHUS UI€ATIBHOTO
rasa: noJbeMHas CHia
BO3/yILIHOTO

miapa

MynbTUME AUITHBIN
npoekTop. Tadmuipl

Y:§46 n.1,3;
3:846, No7.8,12,13

102/26

IIpumenenue nepBoro
3aKOHAa TCPMOJHHAMUKHA K
ra3oBbIM IIpoOLIECCaM:
U30TIPOLIECCHI H
aarabaTHBIN TIPOIIECC

MynbTUMe IUAHBINA
npoekTop. TabmuIrs!

V847 m.1;

3:§47, Nel 2,8

103/27

[TpumeHeHue nepBoro
3aKOHA TEPMOAMHAMHUKH K
ra3oBbIM IIpOLIECCaM:
LUKIINYECKUE

IPOLIECCHI

MynbTUMEANITHBINI
npoektop. Tabmurrst

V:§47 n.2;

3:§47, Ne5,6,10,11

104/28

[IprumeHeHre nepBoro 3aKkoHa
TEPMOJUHAMHKH K Ta30BbIM
Ipoleccam: paciuiMpeHue raza
oJ{

MOPIIHEM

MynbTUMe IUAHBINA
npoekTop. Tabmurrst

Y:§47 n.3;
3:§47, Ne3, 4,7

105/29

IlepBblii 3aKOH TEPMOIMHAMUKH U
ypaBHEHHUE TETIOBOrO OajaHca

MynbTUMEIUIHHBINA TPOEKTOP.

Tabau1el

¥:§48 n.1;
3:§48, Nel,2.3,15
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106/30

YpaBHeHUE TEIJIOBOTo OanaHca
NpY HAJTMYUHU (Ha30BBIX
epexo/I0B

MynbTUME AUITHBIN
npoekTop. Ta0auiiel

Y:§48 n.3;
3:§48, Ned, 5,7, 8, 12,
16
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107/31 | O6o6maromuii ypok mo Teme 1 MynbTUME AUITHBIA ¥: noBT.§35-48;
«MonexkynsipHas npoekTop. Tadmuip! T: mpocmoTpeTh
®usuka. TernoBsie SIBICHUS. peluieHre 3a1a4 no

TemMe
«MonekynsipHas
buzuKay.

108/32 | K.p. Ne5 o Teme 1 IToBTOpEeHue Tem
«MomnekymnsipHas GU3NKa. «MounekynspHas

¢buzukay,
"TemnoBsie
SABJICHHS"
AaektpocraTuka. [locrossHubIi TOK (29 yacoB K.p.2; J.p.1)
I'naBa 6. daexrTpocraruka (15 yacos k.p.1)

109/1 DIIEKTPUYECKOE B3aUMOJECHCTBUE 1 MynbTUMEAUIUHBINA POEKTOP. Y:§49;

Tabmuist 3:§49, No6-12

110/2 3aKOH COXpaHEHHUs 1 MynbTuMe AMMHBIN V¥:§50;
AIEKTPUYECKOTO 3apsija. poekTop. Tadmuipl
3akon Kynona. DNEeKTPOMET] 3:850, Ne9, 10, 13, 16,

17,19

111/3 Pemenue 3amau 1 3:§50, Nell, 12, 18.
21,
22

112/4 HanpsoxkéHHOCTD 1 MynbTuMe AUIHBII Y:§51;
AJIEKTPUYECKOTO MOJIS npoekTop. Tadmuipl 3:§ 51 Ne9, 10, 12, 15,

18,21

113/5 [TIpoBOaHUKY U 1 MynbTUMEAUAHBIA Y. §52;
JIADJIEKTPUKH B npoekTop. TabmuIsL. 3:§ 52 Ne9, 10, 12, 14,
IEKTPUYECKOM I10JIe [IpoBonHMKY B 15,17

3JEKTPUYECKOM TIOJIE.
JIMDJIEKTPHUKHU B DJICKTPUIECKOM
ToJe.
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114/6

Pemenne 3agau

3:§ 51 Ne9, 13, 14, 16,
17,23

§ 52 Nel3
115/7 PabGoTa anekTpuueckoro moJs MynbTUMEUIHBINA Y. §53;
Y pa3HOCTh IIOTEHIAJIOB npoekTop. Tabmauib! 3:§ 53 Nel0 - 12, 14
116/8 Pemenue 3amaua
3:§ 53 Nel3, 15,17
117/9 DNEKTPOEMKOCTb. MynbTUMEANITHBIHA V:§54; Nel2
OHeprus npoekTop. TaOmauib. 3::§54, Nel3, 15,17 -
JIEKTPUYECKOTO T10JIs Kongencaropsl. DHeprus 19
3apsSHKEHHOTO KOHACHCATOPA.
118/10 | TIpumenenwue 3akoHa Kynona u MynbTUMEANITHBINI V:§55 .1
MIPHUHIIATIA CYTICPIIO3UIHH npoekTop. TadmuIrs!
TIOJICH: paBHOBECHE 3apsI0B 3§55, Nol-3, 9
119/11 | Permenue 3amau
3::855, Ne6, 7, 8, 10,
11
120/12 | JIBwkeHHE 3apsKEHHOM MynbTUMEANITHBINI V:§56, .1
YACTHUIIBI B DJIEKTPUUECKOM TI0JIEC: npoekTop. Tadmuipl
JIBOKCHUE BIOJb JTUHHH 3:856, Nel-5
HaIPSKEHHOCTH
121/13 | JIBmkeHHE 3apsSKEHHON YaCTUIIBI MynbTUMEAUIHHBINA TPOEKTOP. ¥Y:§56, m.2,3
B Tabmuiet 3:856, Ne6-9,11
KOHJICHCATOPE
122/14 | O6o6maromuii ypok o Teme ¥Y:noBT.§35-48;

«DIIEKTPOCTATUKAY.

T: mpocmoTpeTh
peleHue 3ajay mno
TeMe
«OJIEKTPOCTATUKA»
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123/15 | K.P. Ne 6 o Teme 1
«DNEKTPOCTATHKAY MoBTopere 1o
TeMe:
"JnekTpocTaTuka"
I'nasa 7. llocTosinubiii TOK (14 yacoB k.p.1; ja.p.1)
124/1 3akon Oma 11 y9acTKa 1enu 1 MynbTUMEAUITHBIHA V:857, n.1-3
npoekTop. TabauIpl.
AmniepmeTp. 3aBUCUMOCTD 3:857, No21-23.25
YIEIBHOTO
COTIPOTUBIICHUS
METaJJIOB OT
TEeMIIepaTypPhl
125/2 [TocnenoBarenpHOE U 1 MynbTUME AUITHBIA V:§57, .4, Ne27
napajuiebHOe npoektop. Tabmuirst
COCMHIHEHIA 3:§57, Ne28-31
MIPOBOHUKOB
126/3 Pemrenue 3amau 1 3:857, Ne32, 36, 37
127/4 PaboTa 1 MoIIHOCTh TOKa 1 MynbTUMEAUNHBINA TPOEKTOP. V:§58
Tabnuuel 3:§58, Nel10,13, 16-18
128/5 Pemienue 3ama4 1 3:§58, Nell, 13-16
129/6 3axoH OMa 113 HOJTHOU LiENU 1 MynbTUMEAUIHHBINA TPOEKTOP. Y: §59;
Tabmuirsr 3:§59, Ne6-10
130/7 Pemrenue 3amau 1 V: §59; onucanne
nmabopaTopHOI
paboThI
NelO
3:859, Nell, 12, 13,
14,15
131/8 JL. p. Ne9 "Onpenenenue D/1C u 1 MynbTUMEAITHBIT V: §59;

BHYTPEHHETO
CONPOTHUBIICHUS
UCTOYHHKA"

npoekTop. TabmuIrs!

3:859, Nel16-19,21
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132/9 DneKTpUYeCcKuil TOK B MynbTuMe AUIHBIN Y: §60;
Pa3JIMUHBIX Cpeaax npoekTop. Tadmuip! 3:§60, Ne5-9
3aBHUCUMOCTD YJEIBbHOIO
COTIPOTHUBIIEHUS
MOJIyIIPOBOIHUKOB OT
TEMIEepaTyphl U
ocetieHusi. CobcTBeHHas
Y IpUMECHasI
MPOBOANMOCTh
MOJIYTIPOBOJIHUKOB.
[TomynpoBOAHUKOBBIM AUOI.

133/10 | Pacuer aneKTpuYeCKHX Iemneil: MynbTUMe IUAHBINA Y:§61 n.1;
CMELIaHHOE npoekTop. Tadmuip! 3:§61, Nel-6
COC/TMHECHHE
MIPOBOJIHUKOB

134/11 | Pacder »ieKTpUYEeCKHUX IeMneil: MynbTUME AUITHBIA Y:§61 n.2;
MaKCHMaJbHasi MOIIIHOCTh TOKa npoekTop. Tabauiel 3:§61, Ne7-8
BO BHEIIHEN [IENH

135/12 | PacueTt 3J1eKTpUYECKUX MynbTUMEANITHBIHA V: 8§61 n.1;
LeNei: KOHJIEHCATOPHI B npoexTop. Tabmuie! 3:§61, Ne9, 11
enu
MOCTOSTHHOTO TOKa

136/13 | O6oOmaroNMii ypoK 1Mo Teme: ¥Y:noBT.§35-48;
"I[ToCTOAHHBIN IEKTPUUECKUI T: mpocmoTpeTh
TOK" peleHue 3a1a4y

()

teme: "IlocTosTHHBIM

AJIEKTPUYECKUNA TOK"
137/14 | K.P. Ne7 no Teme:

"IToCTOSITHHBIN 2JEKTPUUECKUAN

TOK"

IToBTOpEHME 1O TEMe:
"TTocTostHHBII
BJIEKTPUYECKUN
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TOK

138 -
157

DuU3nYeCKHil MPAKTUMYM

20
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158- Pe3epBHOe Bpemsi 1
170 3
HUTOI'O: 1
7

0 K.p.:7 J.p.:9

55




KAJIEHJIAPHO - TEMATHYECKOE IINIAHUPOBAHUE

INPEIMET ®U3UKA. 11 KJIACC. MPO®UJIbHBINA YPOBEHbD
(34 YYEBHBIX HEJIEJIU, 5 YACOB B HE/IEJIIO)

Ne Tema Kon-eo Oobopyooeanue ypoka Homawin /Jlama npoeedenusn
YpOoKa uacoe ee
sadanu IInan Daxkm
e
Tema 1. dnexTpoaunamuka (20 yacoB k.p.2 J.p.2)
I'nasa 1. MaruutHoe noJe (10 yacos k.p.1 a.p.1)
1/1 MarnutHoe noJie. JlabopaTtopuasi padbora Nel MaruutHOe [IpaBuna no
« Habnrwoenue oeiicmeus maznummnozo nois B3alMOJICUCTBUE TEXHUKE
Ha moK» 1 TOKOB Y4€OHHUK pHC 0€301acHOCTH
1,2,3 B KaOuHETe
¢buzuku
§1, Bompocsl
2/2 WHpaykuust MarHUTHOTO TOJIS. Tabnuua, §2,3 (mo
1 MynpTUMEINIH «Cupl
BIN Ammnepay)
MIPOEKTOP.
3/3 Pemenue 3anau no reme «Muaykums Marepuaisl
MAarHUTHOTO TIOJIS» 1 EI'D 2009-
2016 r.,
OUITN
4/4 Cuna Amnepa. Moaynb BekTopa Tabnuna §2,3 BOmpOCHI
MarHUTHOM WHIYKIIHH. B3anmopeiictBue Ne829, 831-P
1 napajvieIbHBIX TOKOB.
JeiicTBre cHIIBI
Awmmnepa.
MynbTUMe AMITHBINA
TIPOEKTOP.
5/5 DNEKTPOU3MEPUTEIbHBIE YerpolcTBo U §4,5 Bompocsl

npubopsl. ['pomkorosopuTesnpb

JEUCTBUE aMIIepMeTpa
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U BOJIBTMETPA.
YcerpolicTBo 1

MPUHIUT ACHCTBUS
TPOMKOTOBOPUTEJIS

6/6

Perrenue 3agau

Ne833, 832-P
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7/7 Cuna Jlopenua Tabmuma §6 , Bompochl
1 JeiicTBre cuibl Neg34, 838-P
Jlopenua
MynbTUMe ANIAHBIN
MTPOEKTOP.
8/8 Pemenue 3amau NeB40, 842-P
1 Marepuainst
EI'3 2009-
2016r.,
OUIITN
9/9 MaruuTtHble CBOHCTBa BELIECTBA Tabnuna §7, Bompocsl
Mopnens ynp. 1 kpaTkue
1 JTOMEHHOU UTOTH I'IaBbI 1
CTPYKTYPBI
(beppoMarHeTUKOB
. MarunurtHas
3anuch U
XpaHeHue HHPOpMAIIHH.
10/10 | Kourtpoabnas padora Nel mo Teme Beinonnen
«MarnuTHoe 1noJjie» 1€ OJHOTO
1 n3
BapHUaHTOB
KOHTpPOJIbH
ot
paboThl
I'nasa 2. daexkrpomarauTHass nHAYKIUA (10 yacos k.p.1 Jj.p.1)

11/1 OTKpBITHE SIBJICHUS 1 OTIBITEI §8.,9, Bompocsl
3JIEKTPOMATHUTHON UHIYKIIHH. ®dapanes, Ne902-P
MarguTHBINH TOTOK MynbpTUMENIH

BIi1 IPOEKTOP.
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12/2 [IpaBusno Jlenna Omnbiter 173, 174 (2) §10, Bompocsl
Nnnroctpanys Ne903,904-P
npasuia JIleHna

13/3 JlaGopaTopHas padora Ne2 «HM3yuenue Yp.2

AGNIEHUA IIEKMPOMAZHUMHOU UHOYKUUUY) Ne4. 5.6

14/4 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIMHU Tabmuma, §11, Bompocsl
MynbTUMeTuiiH Ne923 ,924-P
BIN
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MIPOEKTOP.

15/5 B3auMoCBsI3b 31EKTPUUECKOTO U Tabnuua, §12,13, 14
MarHUTHOI'O HOJIEH. MynpTUMeEIniH BOITPOCHI
BIi1 IIPOEKTOP. Ne o
YCMOTPEHUIO
YUHUTEIIS
16/6 Camounaykuusi. UHIyKTUBHOCTb. JeMoHcTpanus §14, 15, Bonpockl
SIBJICHUS Ne928-930-P
CaMOMHIYKIIUH,
y4eOHHK
puc.46,47
17/7 Pemrenue 3agad mo reme: Ne o
«INEeKTpOMarHUTHAsT HHITyKIUS. YCMOTPEHHUIO
YUHUTENs
18/8 DHeprusi MarHuTHOTO MOJIA. Tabnuna, §16, ynp.2 (10)
MynbTumMeuitH § 17, Bompochl
BIi1 IIPOEKTOP.
19/9 DNeKTpoOMarHuTHOE 1oJje. Pemenne 3a1au Tabauna, Marepuansl
10 TeME «DJIEKTPOMArHUTHASI UHTYKIIUS. MynbpTUMENIH EI'D 2009-
BIil IPOEKTOP. 2016 .,
OUIIN
KpaTKUe UTOTU
TJ1aBHI 2
20/10 | KourpoabHas padora Ne2 nmo Teme Brimostaen
«DJIEKTPOMATHUTHAS UHIAYKIHS». W€ OJTHOTO
u3
BapUAHTOB
KOHTPOJIbH
on

paboThI




Tema 2. Kosiebanus u Bosnsbl (39 yacoB K.p.2; ja.p.1)

I'naBa 3. Mexanuueckue koJsie6anus (9 yacos Jj.p.1)

21/1

Mexannueckue kosebanusa. CBoOOIHEIE MasTHHUKY:

W BBIHYKICHHEBIC KoJieOaHus

1 MPY>KUHHBIH,
MaTeMaTUYECKU.
3anuce
K0J1e0aTeIbHOTO

Beenenue Ha c.48,
§18
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ABUXKCHUA, MTPE3CHTALUS

22/2 VY ci1oBUsS BOSHUKHOBEHUSA CBOOOHBIX Tabnmua, §19, 20, Borpocsl
Kosiebanuil. MaTeMaTH4eCKUi MasTHUK. MynbTUMeIuiiH Ne950. 951-P
BIi1 IIPOEKTOP.
23/3 JlnHamuka cBOOOTHBIX KOJICOAHHIA. Tabmumna, §21, BOmpoCHI
MynbsTuMenitH
BIN
MIPOEKTOP.
24/4 ["apmonnueckue KonedaHus. AMILTUTY/IA, [IpsiMble n3MepeHus §22, Borpocsl
MEePUOJI, YacToTa KoJieOaHuii. Y paBHEHUE napamMeTpoB
TapMOHHYECKHUX KOJIeOaHMI. KoneOaHui amns
MPYXKUHHOTO U
MaTeMaTHYECKOTO
MasiTHUKA.
25/5 ®da3a KoseOaHui. Tabnuia, §23, BOMpOCHI
MynbsTUMENUIiH
13174
IPOEKTOP.
26/6 JlabopaTropnasi pabora Ne3 «Onpedenenue Pabota
YCKOpeHus c60000H020 nadenus npu BBITIOJTHSETCS
ROMOWU MAMEeMaAMU4ecK020 MAAMHUKA» 10 OTITUCAHHIO
Ha c.324-325
yueOHUKa
2717 [IpeoOpa3zoBanusi SHEPTUH MIPU Tabnua, §24, Borpocsl
TapMOHHYECKHUX KOJICOaHMSIX. MynsTUMenuitH

BIN TIPOEKTOP.
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28/8

BBIHY)K)IGHHLIC Konebanus. Pe3onanc.

Tabmuia. BeirHyX1eHHBIC
Konebanus. Pe3oHanc
KoJIEOAHMH MasTHHUKOB,
MynpTrMe IUNHBIA
MIPOEKTOP.

§25, 26, Bompocsl

63




29/9 ABTOKOJIE0aHMS. [IpumeHeHne MasiTHUKA Koncnexr.
B Hacax, Kpatkue
MynpTUMe AUIHBIN UTOTH
IIPOEKTOP. TJIaBhI 3.

I'naBa 4. JnekTpoMarHuTHbie KoJaedaHus (12 yacos)

30/1 DNIeKTpOMarHUTHbIE KOJIeOaHusI. Tabnuna, §27, 28, Bompochl
MynpTUMEINIH
BIN
MIPOEKTOP.

3172 AHaJorus MeXIy MEXaHHYECKUMU Tabnuia, §29, Borpocsl
U DJIEKTPOMAarHUTHBIMU MynsTUMeuitH
KOJICOAHUSIMHU. I IPOEKTOP.

32/3 YpaBHeHUe, ONUCHIBAIOIIEE MTPOLIECCH B Tabnmua, §30, Bompochl
KoJjebaTrenTbHOM KOHType. DopMmyna MynbTumMeuita
TomcoHa. BII IIPOEKTOP.

33/4 Pewenue 3anau o reme «®opmyina TomcoHa» Nel-3, ynp.4

34/5 [TepeMeHHBIH ANEKTPUUECKUH TOK. Tabnua, §31, Bompocsl

MynpTUMeEIniH Ne962, 964-P
BIil IPOEKTOP.

35/6 AKTHUBHOE COTPOTHUBJICHUE. Tabnuna, §32, Bompochl
JelicTBylolliee 3HaU€HUE CUITBI TOKA U MynbTumMenuita Ne931, 935-P
HaIpsKEHUS. BII IIPOEKTOP.

36/7 Pemenue 3amau nmo teMe: « AKTUBHOE Ne967, 968-P
COTIPOTUBJICHUE B LIETIA MIEPEMEHHOTO TOKa»

37/8 Konnencarop B 1ienu NepeMeHHOT0 TOKA. Tabnuna, §33, Bompochl

MynbsTUMENUIiH Ne975, 976-P

BIi1 IIPOEKTOP.
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38/9 Pemenue 3anau no teme: «Konaencarop B Martepuassl
LIETIH TIEPEMEHHOTO TOKa» EI'D 2009-
2016r.,
OUITN
39/10 Karyika MHIyKTUBHOCTH B €N Tabnua, §34, Borpocsl
HEPEMEHHOT0 TOKA. MynpTUMenitH Ne978- 980-P
BIN
IPOEKTOP.
40/11 Pemenwue 3anad. ynp. 4
41/12 Pe3onaHc B anekTprueckoi Tabmuma, §35, 36
uenu. ABTOKoJIe0aHMs!. MynbsTuMeniiH BOIIPOCHI
I IPOEKTOP. KpaTKue UTOTH
riasbl 4
I'naBa 5. IIpou3BoacTBO, Nepenaya u UCNOJb30BaHUE YICKTPUYECKOil YJHeprun (4 yaca
42/1 [Ipon3BOACTBO U UCTIOIB30BAHKE Tabnmua, §37,39 —
aneKTpuueckoit sneprun. [lepenaya MynbTumMenuita 40,BompocCHI
3IEKTPOIHEPIrUu. BIi1 IIPOEKTOP.
4372 Tpanchopmaropsl Tabnua, §38,
MO/JIETIb, BOIIPOCHI
MynbTuMenuitH ymp. 5
BII TIPOEKTOP. KpaTKue
WUTOT'H TJIaBbl 5
44/3 KonTpoabnasi padora Ne3 mo reme Brimoaen
«JIEKTPOMATHUTHBIE KOJIeOaAHUs» U€ OJTHOTO
u3
BapUAHTOB
KOHTPOJIbH
on

paboThl




45/4

Ypok — koHpepeHus
«9hdeKkTHBHOE UCITONTH30BAHNE
AIIEKTPOIHEPTUN

MynbsTuMenitH
BII TIPOEKTOP.

Pedepats

I'naBa 6. Mexanu4ieckue BOJIHBI (5 4acoB)
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46/1 Mexannueckre BOJHEIL. 5 Ta6mmia. O6pa3zoBanue §42, 43, Bonpocsl
[TonepeuHbie ¥ POOJIBLHBIE BOTHBI. 1 U pacipocTpaHEHUE
MOTIEPEYHBIX
MPOJOTBHBIX BOJIH,
MynbTUMe AUIHBIN
MIPOEKTOP.
47/2 | Jmuna BomHbl. CKOPOCTH BOJHBI Tabmuma, §44, Bompochl
1 MynpTUMEINIH Ne435,436-P
BIN TIPOEKTOP.
48/3 | Bomnsl B cpene. Tabauna, §45, 46, BoIpoCHI
1 MynbTUMeIuiiH Ne437-P
BIil IPOEKTOP.
49/4 | 3Byk. OmnpIT C §47, Borpocsl
1 KaMepTOHAMHU, No445-449-p
MynpTrMe IUIHBIA
MTPOEKTOP.
50/5 | Pemenwue 3amad. yIp. 6 KpaTkue
1 HUTOTH TJIaBBI 6
I'naBa 7. djaekTpoMarHuTHbIe BOJIHBI (9 YacoB K.p.1)
51/1 B3anmoCBs3b 3JIEKTPUUECKOTO U Tabnuna, §48, BompocCsI
MarHUTHOIO MOJEH. DIEKTPOMarHuTHas 1 MynbTUMeuiH
BOJIHA. BII TIPOEKTOP.
52/2 | DkcnepuMeHTalIbHOE Tabnmna, §49, 50 Bompockl
0oOHapy KeHHE 1 MynbTUMEIUIH
3JIEKTPOMATrHUTHBIX BOJIH. Bl IPOEKTOP.
53/3 | Paamocssi3b. M300peTenue paauo A. Tabnuia, §51,52 , BompochI
C. IlonoBeIM. 1 MynbTuMenuitH
BIN
MTPOEKTOP.
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54/4

Monynauus u JeTeKTUPOBAHHE.

Tabnuna,
MynbTuMenuitH
BIN

§53, Bompocsl
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MIPOEKTOP.

55/5 CBONCTB 2JIEKTPOMArHUTHBIX BOJIH. Tabnuna §54, Bompocsl
JlemoHcTpanus
CBOMCTB
AIIEKTPOMATHUTHBIX
BOJIH,
MynpTrMe IUNHBIA
IIPOEKTOP.
56/6 Pacnpoctpanenue pagnoBoiH. Pagnonokarusi. Tabnuna, §55, Bompocsl
MynpTUMEINIH
BIN
IIPOEKTOP.
5717 [IpumeHeHne paguoBOJIH. Tabnuia, §57-58,
MynsTUMEIUiH ymp.7,
I pedepatsl
IIPOEKTOP.
58/8 [ToBTOpUTENHEHO-0000IIAIOIINI YPOK TIO TEMaM [ToBTOpPUTH
«MexaHnyeckue» u «DJIEKTPOMarHuTHhIE §42-58,
BOJIHBD» Ne o
YCMOTpPEHHUIO
YUHUTEIIS,
KpaTKUe UTOTU
rJaBbl 7
59/9 Kontpouabsnas pa6ora Ned mo remam Brimonnen
«MexaHnnyeckne BOJHbD U W€ OJTHOTO
«DJIEeKTPOMATHUTHBIE BOJIHbD) u3
BApUAHTOB
KOHTPOJIbH
on
paboThl
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Tema 3. Onruka (30 yacoB k.p.1; Jj.p.4)

I'nasa 8. CBeroBbie BosHBI (21 yac a.p.3)

60/1

CBETOBEIC BOJIHBI. CKOpOCTL CBCTa

1

TaoOnuma
MynbsTMeniiH
BII TIPOEKTOP.

§59, Bonpocksl,
Ne1019,1020,1022
-P.

71




61/2 | Tlpunuun I'roiireHca. 3aKoH OTpa)KeHUs CBETA. Tabnuua. Buneodunsm. §60,
BOTPOCHI
ITpumep 1-
3,
Nel026 — P.
62/3 | 3akoH npenomieHus ceeta. [lomHoe Buneogpunbm. §61, 62, Bormpocsl
oTpaxkeHue. Pemenue 3aiay no remMe «3aKoH MynpTUMeEIniH Ne1039,
IIPEJIOMJIEHUS CBETA» BIi1 IPOEKTOP. 1044,
1043,1045-
P
63/4 | JlaGopaTtopuas padora Ned Marepuainsl
«H3mepenue noxazamens EI'D 2010-
npeIoMAeHUs CIEKIa 2016 .,
OUIIN, ynp. 8
64/5 | Pemenue 3amau no teme «IlomHoe Marepuainsl
OTpa)KEHUE CBETa» EI'D 2010-
2016r.,
OUITN
65/6 | Jlunssel [TocTpoeHne n300pakeHHsI B JINH3E. MynbTUME THIHBII §63 — 65,
dopMyia TOHKOU JIUH3bL. Y BEIUYECHUE JINH3BI. IIPOEKTOP. BOIIPOCHI,
Nel066, 1068 — P.
66/7 | JlaGopaTopHas pa6ora NeS «Pacuém u Ne o
nonyyenue yeenuueHHvIX u YCMOTpPEHHUIO
YMEHbUIEHHBIX U300padicenuil ¢ yaurens, ynp. 9
nomouipio codouparouieni
JIUH3BIY.
67/8 | Pemenne 3amad mo Teme «I'eomeTpudeckas Ne o
ONTHKA» YCMOTPEHHIO
YUUTENS
68/9 | Jlucmepcus cBeta [Tonyuenue §66, BOIIPOCHI,
CIIEKTpa C Ne 1080, 1083

IMOMOIIBIO ITPU3MBbI

—P.
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CIIEKTPOCKOTIA

MynbTUMe AMITHBINA
IPOEKTOP.
69/10 Pemenne 3amau
70/11 Pemenwue 3amaq
71/12 HNuTepdepeHims MexaHuIeCKUX BOJIH. Tabnuma, Buneohusbm §67, BOIIPOCHI,

MynbTUME IMITHBINA

Nel087, 1091 —P.
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MIPOEKTOP.

72/13 HNHuTtepdepenius cBeta Tab6nua, §68,69, Bonpocsl
1 BUICO(PIITEM
MynbTUME IMITHBINA
MIPOCKTOP.
73/14 Judpakiysi MeXaHUIECKUX BOJIH. Tabnuma §70, BompocCHI,
1 MynbTuMenuitH yop.10 Nel,
bl Nel092
IIPOEKTOP.
74/15 Judpaxius ceera MynbTuMe AMHHBII §71 wmarep.
1 DUIIN
MIPOEKTOP.
2012
75/16 Hudpakuronnas pemeéTka 1 MynbTUMe TUITHBIN §72, BOIIPOCHI,
IIPOEKTOP. Nel097, 1100 — P
76/17 Pewenne 3amay 1 Marep. ®UIIN
2012
77/18 Pemenue 3anau 1 ynp. 10
78/19 JlabopaTopHas pabora Ne6 «H3mepenue " Ne 1075 - 1077 —
OJIUHbL P.
C8€MO0B0Il 80IHbD)
79/20 [TonepeyHoCTh CBETOBBIX BOJIH. MynpTUMeuitH §73, Bompochl,
[Tonsipuzanus cBera. 1 BII TIPOEKTOP. No o yem.
YAUTEIS
80/21 [lonepeyHOCTh CBETOBBIX BOJIH MynpTUMeTniH §74,
U DJIEKTPOMAarHUTHAas TeOpHs 1 I IPOEKTOP. BOMPOCHI
CBETa. KpaTKue
UTOTH
J1aBbl 9
I'maBa 10. U3iay4yenne u cnekTpsl (6 4acoB K.p.1; a.p.1)
81/1 Bunel usnyuenuii. icTounuku certa. 1 Tabnuna §80,81,
CHeKTpel U CIEKTPAJIBHBIE aIapaThl. MynsTUMeTuitH BOIIPOCBI,
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BIil IPOEKTOP.

Marepuaibl

82/2

Bunel ciektpoB. CrieKTpanbHBIM aHATH3.

Taobnuma
MynbTuMeniiH
BIi1 IIPOEKTOP.

EI'D 2010-
2016r.,

OUTIN

§82,83, Bompockl,
Marepuaiibl

EI'D 2010-
2016r.,
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OUIIN

83/3 JlabopaTropnasi padora Ne7 Marepuanst EI'D
«Habnwoenue cniowinozo u 2010-
JIUHENYamozo CneKmpoe» 2016r.,

OUITN

84/4 WndpakpacHoe u ynpTpaduoaeToBoe Tabnuua §84, 85

u3nyuyeHue. PeHTreHOBckHe Tydn MynsTUMenitH BOIIPOCHI,
BIi1 IIPOEKTOP. Marepuainst
EI'D 2010-
2016r.,
OUITN
85/5 [IIkana 31€eKTPOMarHUTHBIX U3JIy4EHUH. Tabnuna §86, BOMpOCHI,
MynbTuMenuitH Martepuans
BII TIPOEKTOP. EI'D 2010-
2016r.,
OUITN

86/6 KonTtpouabnas pabora NeS mo reme Boinonnen
«CBeTOBbBI€ BOJTHBIDY 1€ OJHOTO

u3

BapHUaHTOB

KOHTPOJIbH

01 paboThI
I'maBa 9. JjieMeHTbI TEOPUHU OTHOCUTEIBHOCTH (3 yaca)

87/1 3aKOHBI PJEKTPOIUHAMUKHI U Tabmuma Koncnekr, §75
NPUHIUI OTHOCUTEIIBHOCTH. MynpTUMeEIniiH -77,
ITocTtynatel Teopun Bl IIPOEKTOP. BOIIPOCHI,
OTHOCUTEIBLHOCTH. Marepuainst
OTHOCHUTEIIBHOCTh EI'3 2010-
OJHOBPEMEHHOCTH. 2016r.,

OUITU
88/2 OCHOBHBIE CIECTBHUS, BLITEKAIOIINE U3 MynbTumMenuitH §78, 79, Borpocsl,
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MOCTYJIATOB CIIEHHAIIBHON TEOPHUH
OTHOCHUTENBHOCTH. DIEMEHTBI
PETATUBUCTCKOMN

TuHaMUKH. CBSI3b MEXKIY MacCOl U YHEPTHCH.

BIil IPOEKTOP.

Nelll2, 1113 -P.

89/3

Pemenne 3agaud mo teme «CTO»

yop. 11, kpatkue
UTOTH TJIaBEI 9

77




Tema 3. KBanToBasi pusuka (34 yaca k.p.2, ja.p.1)

I'naa 11. CBetoBble KBaHTHI (7 4acoB K.p.1)

90/1 KsanroBas ¢pusuka. ®otosrdpdexr Tabmuna, Koncnexr, §87,
1 BUJCOPUIEM BOIPOCHI,
MynpTrMe IUINHBIA Nel137,
IIPOEKTOP. 1139 - P.
91/2 Teopus poroaddexra. Tperuit 3aKoH 1 MynbTUME TUIAHBINA §88, Bompochl,
doroapdekra. IPOEKTOP. ynp.12
92/3 Pemenwue 3amaq o Teme: «Dotoddphexr 1 Ne 1143, 1146-P
93/4 DOTOHBI 1 MynbTUMe IMITHBINA §89, Bompocksl,
MPOEKTOP. Noll52 - 1154 —
P.
94/5 [Ipumenenune pororddexra. MynbpTUMe IUIHBIN §90, Bompocsl, No
1
IIPOEKTOP. 1150, 1156 —P.
95/6 JlaBnenue ceera. XuMHYECKOE JSHCTBUE MynpTUMeEIniiH §91,92, Bonpockl,
cBeta. @oTorpadusi. " BIi1 IIPOEKTOP. Nel163, 1165 P,
KpaTKHe
WUTOTH TJIaBBI
11
96/7 KonTtpouabnas pa6ora Ne 6 no reme Boinonnen
«CBeTOBBIE€ KBAHTBI». ue OJJHOTO
1 nu3
BapUaHTOB
KOHTPOJIbH
on
paboThI
I'naBa 12. Atomuas ¢usuka (3 yaca)
97/1 [InanerapHas Mmojienb aToma. Tabnuma §93, Bompocsl,
MynbTUMeuiH Marepuainst
1 BIM ITPOEKTOP. EI'D 2010-
2016r.,
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OUIIN

98/2

KBanroBsie noctynarsl bopa. Moaens
aroma Bozopoaa no bopy. TpyaHnoctu
Teopun bopa.

KBanroBas MexaHuka.

MynpTUMeEIniH
BIi1 IPOEKTOP.

§94-95,
BOIIPOCHI,
KoHCHeKT, No
1175,

1177 —P.
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99/3 | Jlazepsl. 1 MynbTUMe IMIHBINA §96, Bonpocksl,
MIPOEKTOP. Nel180, 1182 —P.
I'naBa 13. ®u3uka aromuoro siapa (12 yacos k.p.1, ja.p.1)
100/1 MeToabl HaOIIOAEHUS U Tabnuma §97, BOTpOCHI,
pETUCTpalNK 3JIEMEHTAPHBIX 1 MynbsTUMEniH Marepuaibl
YaCTHII. BII TPOEKTOP. EI'>3 2010-
Jlaboparopnasi padora Ne§ 13yuenne Tpekos 2016 .,
3apsHKEHHBIX YacTull 1o dhoTorpadusm OUITU
101/2 PagmnoaxkTuBHOCTE. MynbTUMenuitH §98, 100 (mo
1 BIi1 IIPOEKTOP. «IIpaBuno
CMEIIIeHUs
»).
102/3 [IpaBuna cmemeHus MynbTumMeuiiH §100 (ot
1 BIi1 IIPOEKTOP. «IIpaBuna
CMeIeHus»). Ne
1198, 1199 —P.
103/4 3aKoH paJInOaKTUBHOTO PaCIajia €ro MynbTuMenuitH §99,102,
CTaTUYECKOE UCTOJIKOBAHUE. 1 BIil IPOEKTOP. BONPOCHL,
Nel1203, 1205 — P.
104/5 | TIpoTOHHO—HEHTpPOHHAS MOZEIH aTOMa MynbsTuMeniiH §103,104,
anpa. SInepHsle Cuibl. 1 BII TIPOEKTOP. BOIIPOCHI,
Ne1204,1205 —P.
105/6 | [Hedext maccel. KanenbHast Moziens spa. 1 MynbTUMe IMIHBINA §105 Bompocsl,
MIPOEKTOP. Ne
1208, 1209 — P.
106/7 Hennas sinepHas peakiusi. MynbTuMenuitH §106, 107, 108
1 BII TIPOCKTOP. BOIPOCHI,
Nel210,
1212,1220 — P.
107/8 SnepHsblit peakTop 1 MynbTUMe AUIAHBIN §109, Bonpockl,
IIPOEKTOP. Nel222, 1224 —P.
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108/9 TepMosiiepHbIN CUHTE3 MynpTUMe IUIHBII §110, Ne1230 —P.
IIPOEKTOP.
109/1 [IpumeHeHue siepHOM SHEPTUH. MynbTUMe TUITHBIN §111-112,
0 TIPOEKTOP. Nel236,
1239 —P.
110/1 [lomyyeHnune painoakTUBHBIX U30TOMOB U UX MynbTUMe AMITHBINA §113, ynp.14,
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npuMeHeHue. buonornyeckoe aeicTeue MIPOEKTOP. KpaTKHE UTOTH
PalHOaKTUBHBIX U3TYyUYCHHII. riasbl 13
1111 KonTpoasnas padora Ne7 mo teme Brimonnen
2 «@u3nKa siJIepHoOro siApay. re OJTHOTO
u3
BapUaHTOB
KOHTPOJIbH
ol
paboOThI
I'naBa 14. DnemenTapHbie yacTuusbl (3 yaca)
112/1 Tpwu 5Tana B pa3BuTHU HU3UKH MynbTumMenuiiH §114,
3JIEeMEHTAPHBIX YaCTHII. Bl IPOEKTOP. BOIIPOCHI,
Martepuans
EI'D 2010-
2016r.,
OUIIN
11372 OTKpbITHE IO3UTPOHA. AHTUYACTHUIBI. MynpTUMeEIniiH §115, Terpans,
BII TTPOEKTOP. Marepuaibl
EI'D 2010-
2016r.,
OUIIN
114/3 Enunas ¢pusnueckas kapTuHa MHpa. Buneopuism Marepuanst EI'D
®u3KKa U HAy4YHO — TEXHUYECKAs MynbsTuMeniiH 2010-2016
PEBOJIIOLUS. BII TIPOEKTOP. r., DUIIN
I'nasa 15. Coaneunasi cucrema (9 4acoB)
115/1 CosnHeuHas cucrema. 3akoHbl Kemiepa. MynbTUMe ANIAHBIN §116,117,
MPOEKTOP. BOIIPOCHI
116/2 Cucrema 3emis — JlyHa. MynbTUMe IMIHBINA §118, Bompocsl
MIPOEKTOP. TeTpajib
117/3 ®dusnyeckas npupoaa tes1 CoOMTHEYHON CUCTEMBI. MynbTUMe AMITHBINA §119, Bopocsl
IIPOEKTOP.
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118/4 Connie. MynbTUMe ANITHBINA §120, Bonpockl
MIPOEKTOP.

119/5 3BE3bI U UICTOYHHUKHU MX DHEPIHUHU. MynbTuMe IMIHBINA §121, Bompocsl
IPOEKTOP.
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120/ Buytpennee ctpoenne ComnHiua u 3BE31. MynbTuMe IMHHBII §122,123,
6 OBouonus 3BE3 1. 1 MIPOEKTOP. BOIIPOCHI
121/ Mie4Hbld Ty Th. MynbTuMe IMIHBINA §124, Bomrpocsl
7 1 IIPOEKTOP.
122/ lanaktuku. MynbpTUMe AIUIAHBIN §125, Bonpockl
8 1 IIPOEKTOP.
123/ | Crpoenue u 3Bomitonus Beenennoit MynbTuMe AMHHBII §126, Bompockl
9 1 IIPOEKTOP.
124- | Tlpaktukym
143 20
144- | TloBTopeHue marepuaia 27 ITogroroska k
170 EID
HUTOIO: 170 K.P.7; JI. P.8
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V. YYEBHO-METOJIUYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE

MMPOT'PAMMBI YUEBHOU JTUCIHUILIAHBI « DU3UKA»

OcBoenue mnporpaMMbl y4eOHOH JUCHMIUIMHBL «DHU3MKa» peanusyromeld o00pa30BaTelbHYIO

nporpaMMmy cpeanero obmero obpaszoBanus B mpenenax ocsoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO

o0uiero oopazoBaHusi, OCYLIECTBIsSIETCA B KaOuHeTe (Gu3uku ¢ jgabopaTtopueil u 1a00paHTCKON KOMHATOM,

KOTOpBIﬁ YAOBJICTBOPACT Tpe60BaHI/I${M CaHUTAPHO-OIINACMHUOJIOTHYCCKUX IIpaBUJI M  HOPMAaTHBOB

(CanlluH 2.4.2 Ne 17802), u OCHalIeHO THUIOBHEIM OOOpPYJAOBAaHUEM, YKa3aHHBIM B HACTOSIIUX

TpeOOBaHUSX, B TOM UYHUCIIE CIEHUAIM3UPOBAHHOW y4ueOHOM MeOenpl0 M CcpelncTBaMH OOydeHHUs,

JIOCTaTOYHBIMU ISl BHIIOJTHEHUS TPEOOBAHUIN K YPOBHIO ITOATOTOBKH 00YYarOIIUXCsl.

MeToanueckoe odecriedeHue MpPorpaMmbl

* MHOTO(YHKIIMOHAIbHBIN KOMIUIEKC MPENoJaBaTes;

¢ HaIrJIOHBbIC ocoous (KOMHJ’IGKTBI y‘Ie6HI>IX Ta6J'II/IH, rakaTel: «OHU3NYECKHe BEIMYUHBI H

¢byHIaMeHTalbHBIe KOHCTaHTh, «MexayHnapoanas cucrema eaunul; CU», «llepmomuueckas cucrema

XUMUYecKux eMeHToB J[.M.MenaeneeBay, mopTpeThl BHIAIOIINXCS YICHBIX-(DU3UKOB U ACTPOHOMOB);

MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
9KpaHHO-3BYKOBBIE MIOCOOUS;
TEXHUUYECKHE CpelICTBA O0yUEHUSs;

KOMIIJIEKT TEXHUYECKOM AOKYMCHTAllUH, B TOM YUCJIC I[IACTIOPpTA Ha CPEACTBA O6y‘leHI/I5{,

HWHCTPYKIUU IO UX UCIOJB30BAHUIO U TCXHUKE 6630H3CHOCTH;

MarepuaJibHO-TeXHHYECKOe o0ecredeHue:

1.

2
3.
4

BUJICOIIPOEKTOD,

MIPOCKIIMOHHBIA DKPAH.

KOMIUIEKT 3JIEKTPOCHA0KeHUsI KaOuHeTa (PU3UKU;

JIEMOHCTPALlMOHHOE 000pyA0BaHNE (KOMIUIEKTHI OOOpYZOBaHUS MO pasienam: «MexaHuKay,
«MonekynsapHas  ¢usuka», «TepmonuHamuka», «Konebanuss u  BOJHBY, «ONTHKAY,
«Doroapdexr», «IlocTossHHBIN TOK», «CBOICTBA IIEKTPOMATHUTHBIX BOJIHY, «3BYKOBBIC
BOJIHBI»);

nabopaTopHoe o0OopynoBaHue (0OIIEro Ha3HaYeHHs M TeMaThdeckue HaOopwl: «MexaHukay,
«Monekynsapaas ¢usuka», «Tepmoaunamuka», «Konebanus u  BoJHB, «OnTHKAY,

«Dotord ek, «[ToCTOSHHBIN TOKY);

6. CTAaTUYCCKUC, TUHAMUYCCKUC, ACMOHCTPAIUOHHBIC U PA3AaTOYHbIC MOJCIIN;

7. BcmoMorartejabHOe 060py,HOBaHI/Ie;

VY4e0H0 — MEeTOAUYECKHIT KOMILJIEKT

1. ®usuka. 10 xrace. B 2 4. U.1: y4eb. mist o6ieoOpaszoBar. yupexaeHuii (6a3oBsiii yposau) / J1.O.

I'enpenmreiin, FO.U.[Juk — 4-e u3a.,crep. — M.: Muemo3una, 2013. — 416 c.: ui.
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2. ®usuka. 10 kmacc. B 2 4. U.2: yue0. ns obmeoOpa3oBar. yupexaenuid (0a3oBsiii ypoBaH) / JI.O.
I'enpenmreiin, FO.M./luk — 4-e usa.,crep. — M.: Muemo3una, 2013. — 416 c.: uin.

3. A.Il. PeimkeBuu «COopauk 3amad. Guszuka 10-11».-M.: ipoda, 2004.

4. JLA. Kupuk «CamocTosTenbHble U KOHTpOJbHBIE paboThl Mo ¢usuke. PasHOypoBHEBbIE
nuaaktudeckue marepuainsl 10-11 kinacesl. DnekTpuuecTBo U MarHeTu3m».- «Miekca»,2004.

5. JLLA. Kupuk «®Pusuka 11.Pa3HOypOBHEBBIE CaMOCTOSITENIBHBIE U KOHTPOJIbHBIE padOThD - M.:
«HMnexca»,2003.

JlonoJiHMTeIbHAS JIUTEepaTypa

1.B.®. Iunos «®usuka 10-11 kinaccel. [loypounoe mnanuposanue» -M.: IIposenienne,2007.

2.H.W. ITaBnenko «TectoBsie 3amanus no ¢pusuke 11 kmace».-M.: «llkonbHas npecca», 2004.

3. Coopnuk 3aaa4 o ¢pusuke 10-11 xn./coct. I'.H. Cremanosa.- M.: [Ipocsemenue, 2003.

4. E.A. Mapon «OmnopHbIe KOHCIIEKTHI U UG PepeHpoBaHHbIe 3aauu 10 ¢pusukel 1 km»-M.:
[Ipocsemenue, 2008.

5. EI'D. 2004-2005. ®usuka: KOHTPOJIbHbIC U3MEpUTENbHbIE MaTepuaisl - M.: [Ipocsemenue, 2010-

2011.

6. EI'3-2009. ®usuka: Craem 6e3 npoodsiem / B.C. badaes — M.:Dxcmo, 2009.

7.@poHTaNbHBIE TabopaTopHbIC paboTHI 1O ¢u3uKe B 7-11 kmaccax oOmieoOpa3oBaTeIbHBIX
yupexaenusx: Ku. nns yaurens / B.A. Bypos, F0.W. JTluk, b.C. 3Bopsikun u 11p.; nox pea. B.A. Byposa,
I'.I". Hukudoposa. — M.: [IpocBenienue: Yueb. aur., 1996.

8.®wusuka. 10 knacc: nunaktuueckue marepuansl /A.E. Mapos, e. A. MapoH. — 4-e u3[., CTepeoTHIl.
— M.: JIpoda, 2007.

9.®wusuka. 11 knacc: nunaktuaeckue matepuansl /A.E. Mapown, e. A. Mapon. — 4-e u3a., CTepeoTHIL.
— M.: Ipoda, 2007.

10.BonkoB B. A. Iloypounsle pa3zpabotku no ¢usuke: 10 knacc. — M.: BAKO, 2006.

11.Bonkos B. A. Iloypounsie pa3zpabotku no ¢usuke: 11 xmacc. — M.: BAKO, 2006.

12.MsakumeB I'.4., CunskoB A.3. ®wusmka: Konebanms u Bomubl. 11 wir: Yued. mis
yrIIyOJICeHHOTO u3yueHus Gusuku. — 3-e¢ u3a. — M.: JIpoda, 2001.

13.MsxumeB I'.S., CunsxoB A.3. ®usuka: MonekynspHas ¢usuka. Tepmoaunamuka. 10 ki
VY4e0. nnst yrimyosieHHoro u3ydeHust pusuku. — 3-¢ m3a. — M.: Ipoda, 1998

14. Msixkumes I'.41., CunsikoB A.3. @usnka: Ontuka. KBanroBas ¢usuka. 11 xi.: Yue0. as
yriryosieHHoro u3ydenus gusuku. — M.: Jlpoda, 2001. — 464 c.

15. MsikumeB I'.., CunsikoB A.3., Cno6onkoB b.A. ®uszuka: Dnexrpogunamuka. 10-11 ki.: Yueb.
JUIs yTyOneHHoro u3ydenus ¢pusuku. — 3-e uza. — M.: [poda, 2001. — 480 c.

16. Yrny6nennoe uzyuenue pusuku B 10-11 xnaccax: Ku. st yuurens / O.®. Kabapaun, C.H.
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Kabapauna, B.A. Opnosa. — M.: IIpocsemenue, 2002. — 127 c.
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17CayposB 1O. A. ®uszuka B 11 kiacce: Moaenu ypokos: Kaura misa yuurens. — M.: [Ipocseiienue,
2005. - 271 c.: un.

HNHuTepHeT- pecypcsl

www.booksgid.com- Boo” Gid. DnektponHas 6ubnrorexa.

www.school.edu.ru/default.asp- Poccuiickuii o6pa3oBarenbHblii mopran. JloCTynmHOCTb, KauecTBo,

3¢ (HEeKTUBHOCTD.

http://www.alleng.ru/edu/phys.htm- O6pa3zoBarenbubie pecypcsl MaTEpHETA - DU3HKA.

http://school-collection.edu.ru/catalog/pupil/?subject=30- Enunas KOJIEKIIHS U (POBBIX

00pa3oBaTeNbHBIX PECYPCOB.

http://fiz.1september.ru/- YueOHO-MeTOAMUECKA Ta3eTA

«Dwusukay. dic.academic.ru- Akagemuk. CoBapu u

SHIUKIONEeAu . http:/nuclphys.sinp.msu.ru/- SInepuas pusuka B

VUHTEpHETE.

http://college.ru/fizika/- TToarotoBka k EI'D
http://kvant.mccme.ru/- Hayuno-nomymsipHbIii pu3NKO-MaTeMaTHudecKuit xxypHai «KBaHT».
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Ilpunoscenue 1.
HopMb! OleHKH 3HAHUI U YMEHHMH y4aluXxcd no pusuke.

OueHka «5» CTaBUTCS B TOM CIIy4ae, €CIU yJaluncs:

¢ OOHapyXMBaeT IMOJHOE IOHMMaHHE (QHU3NUECKOW CYIIHOCTH pacCMaTpUBAEMbIX SBICHUH U
3aKOHOMEPHOCTEH, 3HAHNWE 3aKOHOB M TEOpPUH, YMEET NMOATBEPAUTh MX KOHKPETHBIMM NPUMEpPaMH,
IPUMEHUTDH B HOBOW CUTYallMU U MPU BBIMOJIHEHUN IPAKTUUECKUX 3aJaHUM.

* JlaeT TOuyHOE ompeselieHne U HMCTOJIKOBAaHHE OCHOBHBIX IOHSTHI, 3aKOHOB, TEOpUM, a TaKxKe
NpaBUIbHOE ONpesereHrne GU3NIECKUX BETUUNH, UX €IUHUL] U CIOCOO0B U3MEPEHHUS.

* TexHu4yeckH TIpaMOTHO BBINOJHAET (U3NUYECKUE OIBITHI, YEPTEKU, CXEMbl U TpaduKi,
COITyTCTBYIOIIME OTBETY, NPABWIBHO 3alUChIBACT (POPMYJIBI, TOJB3YACh TNPUHIATONH CHUCTEMOM
YCIIOBHBIX 0003HAYEHUH.

* [lpu oTBeTEe HE MOBTOPSAET TOCIOBHO TEKCT YU€OHMKA, a yMEET OTOOpaTh INIaBHOE, OOHAPYKUBAET
CaMOCTOSITEJIbHOCTh M ApryMEHTHPOBAaHHOCTb CY)KJIE€HUI, YMEET YCTAaHOBUTb CBSI3b MEXIY
U3y4aeMbIM U paHee U3y4YEHHBIM MaTEepHAJIOM 110 Kypcy (GU3UKH, a TAKKE C MaTEpUaJIOM, YCBOEHHBIM
IIPYU U3YYEHUU JPYTUX CMEXKHBIX IIPEIMETOB.

* YMeeT NOJKPENUTh OTBET HECIOKHBIMU IEMOHCTPALIMOHHBIMU OIBITAMHU.

* YMeer aenarh aHaIu3, 00001EHUS U COOCTBEHHBIE BBIBOJIBI 10 OTMEYAEMOMY

BOIIPOCY.

* YMeeT caMOCTOATENbHO U PallMOHAILHO paboTaTh C y4€OHUKOM, TOMOTHUTEIBLHOM TUTEpaTypoil U
CIIPAaBOYHHUKAMHU.

Onenka «4» cTaBUTCS B TOM ClIydae, €CJIM OTBET YAOBJIETBOPSET HA3BaHHBIM BbIIIIE
TpeOOBaHUAM, HO yUaIlIUNCs:

+ JlonmyckaeT oJHy HerpyOyro ommuOKy Wiu He Oosee JBYX HEIOYETOB U MOXKET X UCHPABUT
CaMOCTOSITENILHO, WM TPY TIOMOIIH HEOOIBIION TOMOIIY YYUTEIS.

e He oOnagaer 1OCTaTOUYHBIM HABBIKOM pabOThl CO CIPABOYHOM JMTEpaTypod (Hampumep,
YUEHHK yMEeT BCE HaWTH, NPAaBUIbHO OPUEHTHUPYETCS B CIPABOYHMKAX, HO paboTaer
MEJIJICHHO).

Ouenka «3» CTaBUTCS B TOM ClIydyae, €CIM YYallMics MPaBUIbHO MOHUMAET (PU3NYECKYIO CYITHOCTb
paccMaTpuBaeMBbIX SIBJICHUN U 3aKOHOMEPHOCTEM, HO IIPU OTBETE:

* OO0HapyXuBaeT OTJelbHbIE MPOOEThl B YCBOGHUU CYLIECTBEHHBIX BOIPOCOB Kypca (U3MKH, HE
IIPEMATCTBYIOLIUE NaJbHENIIEMY YCBOSHUIO IPOIPAMMHOIO MaTepHala.

* HcnbIThIBaeT 3aTpyAHEHUS B MPUMEHEHMU 3HAHMN, HEOOXOIMMBIX JJIs pelleHHus 3ajad
Pa3NUYHBIX THIIOB, TPU OOBSCHEHWH KOHKPETHBIX (PU3MUYECKUX SIBICHUH HAa OCHOBE TEOpPUU H

3aKOHOB, WJIM B HNOATBCPKIACHHNU KOHKPETHBIX IPHUMEPOB MPAKTHYCCKOTO MPUMCHCHUA TeOpI/II\/’I.
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* OTBeyaeT HEMOJHO Ha BOMPOCH! YUUTENS, UM BOCIIPOU3BOIUT COAEPKaHNUE TEKCTa yueOHUKa, HO
HEJOCTAaTOYHO MOHUMAET OT/IeIbHbIE Ba)KHBIE MTOJIOKEHUS, B 9TOM TEKCTE.

* OOHapy>XuBaeT HEJOCTATOYHOE IMOHMMAaHHWE OTIENIbHBIX IOJIOKEHUH TpPH BOCHPOU3BEIECHUU
TeKcTa yuyeOHMKa, WM OTBEYAaeT HEMOJHO Ha BOIPOCHI YUMTENs, JOMyCKas OJHYy - JIBe TpyObie
OIIMOKHU.

Ounenka «2» cTaBUTCS B TOM CiIy4ae, €CiM yJaluncs:

* He 3Haer u He MOHMMAaeT 3HAUYUTENbHYIO WM OCHOBHYIO 4YacThb IMPOrpaMMHOrO MaTepHalia B
mpeJienax MocTaBICHHBIX BOIIPOCOB.

* Hwmeer cnabo chopMUpOBaHHBIE M HETOJHBIE 3HAHUS U HE YMEET MPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIPOCOB M 3ajad Mo 00paslly M K NpoBeAeHHIO onbIToB. * [lpu oTBeTe (Ha oAuH
BOITPOC) JIOMyCKaeT 0oJiee ABYX rpyObIX OMIMOOK, KOTOPHIE HE MOXKET UCIIPABUTD JIaXKE MPU TTOMOIITH
YUUTEIS.

Ounenka JadopaTopHbIX padoT no pusnke

Ouenka «5» CTaBUTCS B TOM Clly4ae, €ClId yYalluncs:

*  BBIIOJHWI BCIO  paboTy B  MOJAHOM  o0bemMe ¢  coOdI0JeHHEM HeoOXOIuMOoi
MOCIIEI0BATEIHLHOCTH MPOBEACHHS ONBITOB U U3MEPEHUI;

* CAMOCTOATEIHHO U PAIIMOHAIIBHO CMOHTHPOBAT HEOOX0AMMOE 000pyA0BaHKE, BCE OIBITH IPOBET B
YCIOBUSIX U PEKUMAX, 00CCIICUUBAIONINX TTOJYYSHHE MPABUIIbHBIX PE3YJIbTaTOB U BHIBOIOB;

* coOuronan TpeboBaHMs O€30MACHOCTH TPY/IA;

* B OTYETE MPABHIHHO U aKKYpPaTHO BBIIOJHUI BCE 3AIUCH, TAOIUIII, PUCYHKH, YEPTEIKHU, TPaPUKH,
BBIYUCIICHUS;

* MPaBWJIBHO BBHITIOJIHUJI aHAIU3 TorpentHoctei (9 - 11 kmaccsr).

Ouenka «4» cTaBUTCA B TOM cCJIy4yae, €Ciu ObUIM BBITIOJHEHBI TPeOOBAaHUS K OLEHKE «5», HO
yYaluiicst 10MyCTHI HEIOUEThI WM HErpyOble OIIMOKH.

Ounenka «3» CTaBUTCS, €CIU PE3YyJbTaT BBIMNOJIHEHHON YacTW TaKOB, YTO IO3BOJISIET IOIYYHTh
MpaBWJIbHbIE BBIBOJABI, HO B XOJI€ NMPOBEACHHUS OMNbITA M HU3MEPEHUN ObUIM JOIMYIIEHbI OLIMOKH.
Ouenka «2» CTaBUTCS, €CIM PE3YyJIbTaTbl HE MO3BOJIAIOT CAENAaThb NPAaBUIIBHBIX BBIBOJIOB, €CIHU
OTIBITHI, U3MEPEHUS, BEIYUCIICHHSI, HAOIIOICHUS TPOU3BOIMIINCH HEMPABIILHO/

Bo Bcex ciyyasix oleHKa CHMYKAeTCsl, €ClIM YYeHUK He coOirofain TpeOoBaHusl 0€30MacHOCTH TPy/a.
B Tex cnmyuasix, Korja ydaumuiicss mokasall OpUTHHAJIBHBIM MOAXOJA K BBIIIOJHEHUIO pabOThl, HO B
OTYETE COJEpIKATCS HEJAOCTATKH, OLIEHKA 32 BBIMOJIHEHHE PabOThl MO YCMOTPEHHIO YUUTENS MOXKET
OBITh TIOBHIIICHA IO CPAaBHEHUIO C YKa3aHHBIMUA HOPMaMHU.

O000meHHbIe NJIAHBI OCHOBHBIX 3JIEMEHTOB (hU3N4YeCKNX 3HAHUI

DusuyecKkoe siBJICHUI

1. Ilpu3Haku sSBIEHUS, 10 KOTOPHIM OHO OOHAPYKUBAETCS (WM OTIPE/IEICHHUE)
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2. YcioBus, pU KOTOPBIX MPOTEKAET SABJICHUE.
3. CBs13b JAHHOTO SIBJICHUSI C JPYTUMH.
4. OObsicHEHHE ABJICHUSI HA OCHOBE HAYYHON TEOPHH.
5.IIpumepsbl UCTIONBb30BaHUS SBJICHUS HA MPAKTUKE (MM MPOSBICHUS
B IIPUPOJIC)
Du3nYeCKHil ONbIT
1. Ilens ombiTa
2. Cxema ormbITa
3. YcnoBus, Ipyu KOTOPBIX OCYIIECTBISETCS OIBIT.
4. Xon ombITa.
5. Pe3ynbTar onbiTa (€ro MHTEpIIpETALIHS)
Pusznyeckas BeJIMYHHA
1. Ha3BaHMe BeIMYMHBI U €€ YCIOBHOE 0003HAaYECHHUE.
2. XapakTepu3yemblii  OOBEKT  (SIBJICHUE,  CBOWCTBO,
nporecc) 3.0npenenexue.
4.®opmyra, CBA3BIBAIONIAS TaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH.
5.EnuHuLbl n3MepeHns
6.CriocoObI U3MEpEHUsT BETMYUHBI
Pdu3nyecKuii 3aK0H
1. CroBecHasi popMyIUpOBKA 3aKOHA.
2. MaTemaTHuecKo€e BbIpa)KEHHUE 3aKOHA.
3.01mbIThI, MOATBEPKAAIOIINE CIPABEAINBOCTD 3aKOHA.
4. Ilpumepbl ~ TpUMEHEHWs  3aKOHA  Ha
MpakTUKe. 5.Y cI0BUS TPUMEHUMOCTH 3aKOHA.
dusuyeckas Teopus
1.OmnbITHOE 000OCHOBAHUE TEOPHH.
2.OCHOBHBI€ MOHATHUS, MTOJ0KEHHUS, 3aKOHBI, IPUHIUIIBI B TEOPHUU.
3.OCHOBHBIE CIIEJICTBUSI TEOPHUH.
4. [IpakTueckoe NpUMEHEHUE TEOPHH.
5.I'paHu1IBI MPUMEHUMOCTH TEOPUHN.
IIpudop, MexaHu3M, MaIIMHA
1. Haznauenue yctpoiicTaa.
2. CxeMa ycTpoicTBa.
3. IlpuHuuMn 1eicTBUA yCTpOMCTBA.

4.1IpaBuna noap30BaHKS M NPUMEHEHHUE YCTPOMCTBA.
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Du3uyecKue usMepeHus

1. OnpenieneHre 1EHBI JSJICHUS U TIpeielia U3MEPESHHSI IpUoopa.

2.0npenensaTe aOCOMIOTHYIO TIOTPEITHOCTh U3MEPEHHS TIPUOOopa.

3.016upaTh HY>KHBIA TPUOOP U MPABUIBLHO BKIIOYATh €T0 B YCTAHOBKY.

4. CHuMaTh TIOKa3aHMA NpUOOpa U 3alUChIBaTh HMX C

y4eToM abCOIOTHON MOTPEIIHOCTH U3MEPEHHUSL.

5.0npenensiTe OTHOCHTEIBHYIO TOIPEIIHOCTh U3MEPEHU.

OneHka NMCbMEHHBIX KOHTPOJbHBIX PadoT.

OneHka «5» cTtaBUTCA 32 pabOTY, BBIMOJHEHHYIO TOJTHOCTHIO 0€3 OIMMOOK U HEJJOUYETOB.

Omnenka «4» cTaBUTCS 3a PabOTy, BBHIMOJHEHHYIO MOJHOCTBIO, HO MPH HAIWYMM B HEH He Oonee
OJTHOM HEerpy0oii OIMOKH U OJTHOTO HEJ0UeTa,

He 0oJiee TpeX HEJOUETOB.

OneHka «3» CTaBUTCS, €CIM YYCHHMK NPABWIIBHO BBIOJHHI HE MeHee 2/3 Bcell paboThl wWin
JOIyCTHII He OoJiee OJHOM rpyOoi OMMOKM W JBYX HEIOYETOB, HE OoJee OJHOW TpyOoil M OJIHOM
Herpy0Ooii omuoku, He OoJiee TpeX HErpyOBIX OMIMOOK, OHOW HETpyOO# OIMOKK U TPEeX HEJ0YETOB,
[P HAJIMYUU YEThIPEX- MATH HEJ0YETOB.

OreHka «2» CTaBUTCA, €CIM YUCIO OMIMOOK M HEIOYETOB IMPEBBICHIO HOPMY JJISi OLICHKU 3 WM
NPaBUJIBHO BBITIOJHEHO MeHee 2/3 Bceil pa®oThl. st OIEHKH KOHTPOJBHBIX M MPOBEPOYHBIX pabOT
M0 PEUICHUIO 33734 yAO0OHO MOJB30BaThCs 00OOIMICHHOW MHCTPYKIUMEH MO MPOBEpKE MHCHMEHHBIX
paboT, KoTopas MpPHUBEICHA HUXKE.

OueHka npakTuyecKux pador

Onenka «5» CTaBUTCS, €CIM YYalllMHCS BBINOJHSET pabOTy B MOJHOM o0OBeME C COOJIOJCHHEM
HEOOXOMMON MOCIEeIOBATEIbHOCTH IPOBEACHUS OIBITOB M HM3MEPEHHH; CaMOCTOATEIBHO MU
palMOHATIBHO MOHTHUPYET HEOOXOIMMOe OOOpYJOBaHUE, BCE OMBITHI MPOBOAUT B YCIOBHAX U
pekuMax, OO0ECIeYHBAIONINX IOJYyYCHHE MPAaBUJIBHBIX pPE3YyJIbTaTOB M BBIBOJOB; COOJIO/IAET
TpeOOBaHUS MpaBWJI TEXHUKU O€30MaCHOCTH; MPABWIBHO M aKKypaTHO BBIMOJHSET BCE 3aIlUCH,
TabMuIbl, pUCYHKHU. YepTexu, rpaduKy, BbIUUCIEHHUsS; NPAaBWIbHO BBINOJHACT  AHAIU3
IIOTPELIHOCTEM.

OneHka «4» CTaBUTCS, €CJIM BBINOJHEHBbI TPEOOBAaHUS K OLIEHKE 5, HO ObUIO JOIMYIIEHO IBa-TPU
Hezjo4eTa, He Oosee 0IHOM HerpyOoii OIMOKY U OJJTHOTO HEJ0YeTa.

OneHka «3» craBUTCA, €CliM paboTa BBHIIOJIHEHA HE MOJHOCTHIO, HO 00bEM BBINOJHEHHOH €€ 4acTh
MO3BOJISIET TOJIYYUTh MPABUIBHBIM PE3yNbTaT M BBIBOJ;, WJIM €CIM B XOJ€ NPOBEJCHUS ONbITA U

M3MEepeHUs ObUIM JOMYIIEHbI OLINOKH.
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Onenka «2» craBUTCS, eclid pabOTa BHIMIOJHEHA HE IMOJHOCTbIO WM OOBEM BBIMOIHEHHON 4YacTu
paboT HE MO3BOJIAET CAeNaTh MPABUIBHBIX BBHIBOJOB; WM €CJIU OMbBITHI, U3MEPEHHUS, BBIUUCICHUS,
HAOII0IEHUST IPOU3BOIMINCH HEMPABUIBHO.
IlepeyeHb oIMOOK M HETOYETOB
I'pyObie ommOku

1. He3nanue ompeneneHU OCHOBHBIX TMOHSITUM, 3aKOHOB, MPaBWJI, OCHOBHBIX TOJIOXKEHUI TEOPHH,
(bopMyi1, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUSI (PU3NYECKUX BETUYUHU, EAUHULL UX U3MEPEHUSI.
2. HeymeHue BbIIEUTh B OTBETE TJIABHOE.
3.Heymenue npuMeHsTh 3HAHUS 7S pEIICHUS 3a/1a4 ¥ 0ObSICHEHUST (PU3HMUECKUX
SIBJICHUM; HENpPaBWIbHO C(HOPMYJIUPOBAHHBIE BONPOCHI 3aJaud WJIM HEBEPHbIE OOBSICHEHHS XOJa
€e pelleHus; He3HAHUE NPUEMOB pElICHHs 3a]ad, aHAJIOTWYHBIX paHee pEIICeHHbIM B KJacce,
OIMOKY, TIOKA3bIBAIOIINE HEMpPaBWIbHOE TOHMMAaHHE YCIOBHS 3aJjaud WM HENpPaBHIbLHOE
HCTOJIKOBAaHUE PEILICHHUS.
4. HeymeHue yUTaTh U CTPOUTH IpapuKu U NPUHIUITHAIBHBIE CXEMBI.
5. Heymenue noarotoButh k paboTe yCTaHOBKY MJIM JabopaTopHOEe 000py/I0BaHHUE, POBECTH OTIBIT,
HEO0OXOUMbIE PacueThl, W UCIIOIB30BaTh
MOJIyYEHHBIE JTAHHBIE /JI BHIBOJIOB.
6. HeOpexHoe oTHOIIEHKE K 1a00paTOpHOMY 000PYAOBAHUIO U U3MEPUTENIBHBIM MPUOOPAM.
7. HeyMeHue onpenenuTs MoKa3aHUue U3MEPUTEIHLHOTO TTprdopa.
8. Hapymenue TpeGoBaHUI MpaBuil 0€30MacHOTO TPYAA MPH BBHITOJTHEHUN SKCIIEPUMEHTA.
Herpy0sie ommbku

1. Herounoctn QOpMyIHpPOBOK, OMNpPEACICHUN, TMOHATHNA, 3aKOHOB, TEOPUH, BBI3BAHHBIC
HEMOJHOTOM OXBaTa OCHOBHBIX MPH3HAKOB OIPEAEISEMOro TMOHITHS, OIIMOKW, BBI3BAaHHBIC
HECOOJIOJICHUEM YCIOBUI MPOBECHUH OIBITA WIN
W3MEPEHUI.
2. OmubKu B YCJIOBHBIX O0OO3HAYEHHSIX Ha NPUHLUUIHUAIBHBIX CXeMaX, HETOYHOCTH YepTeiKeH,
rpauKoOB, CXEM.

3. IIpomyck uin HETOYHOE HANMCAHUE HAUMEHOBAHUM eTUHUI] PU3NYECKUX BEIHYHUH.
4. HepanuoHanbHbIN BEIOOp X0/1a pELIEHHUS.
Henouetn!

1. HepauuoHanbHble 3alMCH TpPU BBIYUCICHUSX, HEPALMOHAJIbHBIE MPUEMbl BBIYHCICHUH,
npeoOpa3oBaHui U pelICHUH 3a1ay.
2. Apudmernueckue OomMOKA B BBIYUCICHHUSIX, €CIM OTH OMIMOKH TPyOO HE MCKAKAIOT PeajbHOCTh
MOJIy4EHHOTO pe3yibTara.

3. OtnenbHbIE NOTPEIIHOCTH B (POPMYIMPOBKE BOIIPOCA WM OTBETA.
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4. HeOpexHoe BBITOJTHEHUE 3aIMUCEH, YEPTEIKEH, CXeM, TpadUKOB.

5. Opdorpaduueckre U MyHKTYaIITMOHHBIC ONTHOKH.

OueHka yCTHBIX 0TBETOB

OreHKa «5» CTaBUTCS B TOM CITydae, €CJI yJarluics:

a) oOHapy>XKMBaeT NOJHOE IOHMMaHHE (U3NYECKON CYIIHOCTH paccCMaTpUBAEMBIX SIBJICHUN H
3aKOHOMEPHOCTEH, 3HaHWE 3aKOHOB W TEOpHiH, yMEeT NOATBEPAUTh WX KOHKPETHBIMH
pUMEpaMu, PUMEHUTh B HOBOW CHTYallMH M MIPH BHITOJIHEHUH MTPAKTUICCKHUX 33/ 1aHUH;

0) MaeT TOYHOE OIpENeICHUe W HCTOJIKOBAaHHE OCHOBHBIX IMOHSATHH, 3aKOHOB, TECOPHH, a TaKKe
NpaBUIbHOE OnpeziesieHne (PU3NYECKUX BETMUNH, UX eIUHHII U CTIOCOOOB N3MEPEHUS;

B) TEXHMYECKHM TPAMOTHO BBIMONHACT (DU3MYECKHE ONBITH, YEPTEXH, CXEMBI, TpaduKH,
COITyTCTBYIOIME OTBETY, MPAaBUJIBHO 3allUCHIBACT (OPMYJIBI, TONB3YSACh MPHHATOW CHUCTEMOM
YCIIOBHBIX 0003HAYCHHIA;

I') IpU OTBETE HE MOBTOPSIET JIOCIOBHO TEKCT yueOHUKA, a yMeeT 0ToOpaTh IiIaBHOE, OOHAPYKUBAET
CaMOCTOSITENILHOCTh M apTYMEHTHPOBAHHOCTh CYXJIEHHH, yMEeT YCTaHOBHUTH CBSI3b MEXIY
M3ydaeMbIM M paHee HW3yYEHHBIM MaTepHaIOM MO Kypcy QH3MKH, a TaKkKe C MaTepHajoM,
YCBOCHHBIM TPU U3YUYCHHUHU JAPYTHUX CMEKHBIX MPEIMETOB;

1) yMEET MOAKPEIHUTh OTBET HECTIOXKHBIMH JIEMOHCTPAIIMOHHBIMH OIBITAMH;

€) yMEeT JIenaTh aHaju3, 0000MIeHNsI U COOCTBEHHBIE BBIBOJIBI 110 JAHHOMY BOIIPOCY;

) YMEET CaMOCTOSITEIIbHO W PAIlHOHAIFHO paboTaTh ¢ Y4COHUKOM, JAOMOJHHUTEIBHON JINTEpaTypoit
U CIIPaBOYHHKAMH.

OneHka «4» CTaBHUTCS B TOM ClIy4Yae, €CJIM OTBET yJIOBIETBOPSIECT Ha3BAaHHBIM BBIIIEC TPEOOBAHUSIM,
HO yYaluncs:

a) IOMyCKaeT OJIHY He TPyOyI0 OMOKY WK He 00Jiee TBYX HEIOYETOB  MOYKET UX HCIPABUTh
CaMOCTOSITEITLHO, MITH TIPU HEOOJIBIIION MTOMOIIN YUUTEIS,

0) He 00NaaeT TOCTATOYHBIMKM HaBBIKAMH PaOOTHI CO CIIPABOYHOM JIUTEPATYpOH (HAIIpUMep, YICHUK
yMeeT BCe HalTH, IPaBUIBHO OPUEHTHPYETCS B CIIPABOYHUKAX, HO PabOTAET MEIJICHHO).

Omnenka «3» CTaBUTCSA B TOM CiIydae, €CIIM YYalluiics TMPaBHIBHO TOHUMAET (pU3HYecKyro
CYIIHOCTb pacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO IpH

OTBeETE:

a) oOHapyXKMBaeT OTIENbHbIE MPOOENbl B YCBOGHHH CYIIECTBEHHBIX BONPOCOB Kypca (HU3UKH, HE
MPEMSATCTBYIONINE JATbHEHIIIEMY YCBOCHHUIO TPOTPAMMHOTO MaTepraia;

0) UCTIBITBHIBACT 3aTPYJHCHUS B IPUMCHCHHUN 3HAHUI, HEOOXOAMMBIX JJIsl PEIICHUS 33724 Pa3InIHbIX
THUIIOB, NMPH OOBSICHEHUH KOHKPETHBIX (PM3NYECKUX SBJICHUNA HA OCHOBE TEOPUHU U 3aKOHOB, WIH B

MOATBCPXKACHUN KOHKPCTHBIX MPUMEPOB MPAKTUICCKOTO MPUMCHCHUA TCOPHUHU,
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B) OTBEYaeT HEMOJHO Ha BOMPOCHl yuuTeds (YImyckas M OCHOBHOE), WM BOCIPOU3BOJUT
COJiep’)KaHUE TEeKCTa yueOHHMKA, HO HEJOCTATOYHO MOHUMAET OT/ENbHBIE MOJOKEHUS, UMEIOIIHe
BKHOE 3HAYEHUE B 3TOM TEKCTE,

r) OOHapy>KMBaeT HEJOCTATOYHOE MOHMMAaHWE OTJEIbHBIX TOJOXKEHHH TMpPH BOCHPOU3BEICHUU
TeKcTa y4yeOHMKa, WIM OTBEUAeT HEMOJHO Ha BOIMPOCHI YYHTENs, IOMyCKas OIHY-IBE TIpyObie

OLLINOKH.

OrieHKa «2)» CTaBUTCS B TOM CITydae, €CJIA YUCHHK:

a) HE 3HACT M HE MOHUMAeT 3HAYMTEIHHYIO WJIM OCHOBHYIO YacTh MPOTPaMMHOTO Marepualia B
npejenax MmoCTaBICHHBIX BOIIPOCOB,

0) unu uMeeT crnabo cPopMyIHpPOBAHHBIE W HEMOJIHBIE 3HAHWS M HE YMEET MPUMEHSTH UX K
PEIICHUIO KOHKPETHBIX BOIIPOCOB M 3371a4 10 00pasily U K MPOBEACHHUIO OIBITOB;

B) WJIU IIPHU OTBETE JIOMyCKaeT 0ojee IBYyX IpyObIX OMMOO0K, KOTOPhIE HE MOKET UCTIPABUTH JaKe MPU

IMOMOIIHN YUYUTCIIA.
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	Познавательные универсальные учебные действия
	Коммуникативные универсальные учебные действия
	Предметные результаты выпускник научится:
	выпускник получит возможность научиться:
	III. СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» В 10 - 11 КЛАССАХ
	Основное содержание (345 часов) 10-11 классы
	2. Механика (74ч)
	Законы сохранения в механике.
	Демонстрации:

	1. Измерение ускорения тела при равноускоренном движении. 2.Изучение движения тела, брошенного горизонтально.
	4. Определение коэффициента трения скольжения.
	6. Измерение ускорения свободного падения с помощью маятника. Предметные результаты освоения темы:
	Выпускник научится:
	Выпускник получит возможность научиться:

	3. Молекулярная физика и термодинамика (32 ч)
	Демонстрации:

	7. Опытная проверка закона Бойля - Мариотта.
	9. Измерение относительной влажности воздуха. Предметные результаты освоения темы:
	Выпускник научится:
	Выпускник получит возможность научиться:

	4. Электродинамика (118 ч)
	Демонстрации:

	10. Определение ЭДС и внутреннего сопротивления источника тока.
	12. Изучение явления электромагнитной индукции.
	14. «Расчёт и получение увеличенных и уменьшенных изображений с помощью собирающей линзы».
	Выпускник научится:
	Выпускник получит возможность научиться:
	5. Квантовая физика (34ч)
	Демонстрации:
	Лабораторные работы

	Предметные результаты освоения темы: Выпускник научится:
	Выпускник получит возможность научиться:
	6. Строение и эволюция Вселенной (10 ч)
	Демонстрации:
	Наблюдения:

	Предметные результаты освоения темы:
	Выпускник получит возможность научиться:

	IV. КАЛЕНДАРНО - ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ ПРЕДМЕТ ФИЗИКА. 10 КЛАСС. ПРОФИЛЬНЫЙ УРОВЕНЬ
	КАЛЕНДАРНО - ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	(34 УЧЕБНЫХ НЕДЕЛИ, 5 ЧАСОВ В НЕДЕЛЮ)
	Методическое обеспечение программы
	Материально-техническое обеспечение:
	Дополнительная литература
	Интернет- ресурсы
	Нормы оценки знаний и умений учащихся по физике.
	Оценка лабораторных работ по физике
	Обобщенные планы основных элементов физических знаний Физическое явлений
	Физический опыт
	Физическая величина
	Физический закон
	Физическая теория
	Прибор, механизм, машина
	Физические измерения
	Оценка письменных контрольных работ.
	Оценка практических работ
	Перечень ошибок и недочетов
	Оценка устных ответов


