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IosicHuTeIbHAS 3aNIUCKA.
Pabouas mporpamma mnpenHasHaueHa A u3ydeHHs ¢u3uku B cpenHeil mkoie (10-11
Kjaccax), coorBeTcTByeT dDenepaqbHOMY TOCYJAapCTBEHHOMY OO0pa3oBaTeNbHOMY CTaHAAPTY
cpemaHero o0Iiero 00pa3oBaHus.

O0mas xapakrepucTukKa y4e0HOro npeamera

konpHBIA Kypc (U3UKH SBISETCS CHUCTEMOOOPA3yIOUIUM Uil €CTECTBEHHO-HAyYHBIX
IIPEIMETOB, MTOCKOJIbKY (pU3MUECKHUE 3aKOHBI, JIKALIUE B OCHOBE MUPO3aHMUsI, SIBJISIOTCS OCHOBOM
CONepKaHUs KypCOB XWMHUH, Ouosioruu, reorpaduu W acTpoHOMuu. HM3ydenume usuku
crocoOCTBYEeT (POPMHUPOBAHUIO Y OOYUAIOIIMXCS HAYYHOT'O METOJa MO3HAHUs, KOTOPBIM MMO3BOJISET
moJry4ath OOBEKTHBHBIC 3HaHHMA 00 OKpyxkaromeM wmupe. s pemenus 3amgad (OPMHPOBAHUS
€CTECTBEHHO-HAYYHON KapTUHbI MHpa, YMEHHUS OOBSICHSITH SIBJCHHSI M IMPOLECCHl OKPYXKAIOIIETO
MUpa, UCMONb3Yys AJs 3TOro (hru3nyecKue 3HaHMsl, 0c000€e BHUMAaHUE B IIpoIlecce U3ydeHus: (pusuku
YEJIEHO HCMOJIb30BAaHUIO HAyYHOTO METOJ/la IMO3HAHUS, MOCTAaHOBKE MpoOiieM, TpeOyroluX OT
00yuaroumxcs caMOCTOATEIbHON JESITEIHOCTH MO UX pa3pelIeHHUIO.

easaMu n3yvyeHusi pU3NKHUB CPeHel IKOJe SIBISIOTCH:

* (¢opmupoBaHHe y OOydJarOIIMXCSd YMEHMsS BHUJETh W IOHUMATh IIEHHOCTh O0Opa30BaHUs,
3HAYMMOCThH (PU3UYECKOTO 3HAHUS JJISl KQXKJI0TO YeJIOBEeKa, HE3aBUCUMO OT €ro mpodeccrnoHaIbHOU
NESTENPHOCTH; YMEHUW pa3nnuaTh (GakThl W OICHKH, CPaBHHUBATh OIIEHOYHBIC BBIBO/IBI,
YCTaHABIWBATh UX CBSA3b C KPUTEPUSIMH OIICHOK, (OPMYITHPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO
TTO3UIIHIO;

* (hopMHUpOBaHHE y OOYUAIOMIUXCS TIEJIOCTHOTO MPECTABICHUS O MUPE B POJIH (DU3UKH B CO3JIaHUHN
COBPEMEHHOUN €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHHUS OOBSICHATH MOBEJACHHUE OOBEKTOB U
MPOLECCHl  OKPYXKAIOUIEH JACUCTBUTENBHOCTH — MPUPOJHOW, COIMAIBHOM, KYJbTYPHOU,
TEXHUYECKOM Cpeibl, UCHIOIB3YSAJISA 3TOr0 (PU3HUECKUE 3HAHUS,

* MpUOOpeTeHHE OOYYAIOIIMMHUCSA OTBITa PA3HOOOPA3HOW JCATENHHOCTH, OTBITA TO3HAHUA U
CaMOTIO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOLIUX YHUBEPCAIbHOE
3HAYEHUE /JIS DPA3IUYHBIX BUAOB JEATEIBHOCTH, — HABBIKOBPEIICHUS MpOoOJieM, HPUHSITUS
peleHuii, TOWCKa, aHaimum3a W 00paboTku uWHQGOpPMAIMK, KOMMYHUKATHBHBIX HAaBBIKOB,
HABBIKOBU3MEPEHHH, COTpyaHNYECTBa, 3 (HEKTUBHOIO U OE30TaCHOTO MCIOIb30BAHUS PA3IUYHBIX
TEXHUYECKUX YCTPOUCTB;

* OBJIAJICHHE CHCTEMON Hay4yHBIX 3HAHMM O (U3UUYECKHX CBOMCTBAX OKpYXKAlOIIero Mupa, o0
OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CIOCO0axX MX UCIOJIb30BAHUS B IPAKTHUECKOM JKHU3HH.

Ili1anupyeMble pe3yJibTaThbl 0CBOCHUS Kypca (UM3MKHU B CPeHel 1IKoJIe
OO6yuenue Gpu3uky B 00pa30BaTEILHOM YUPEKICHUU JOJHKHO OBITh HAIpaBiIeHO Ha (OpPMUPOBAHKE
CIIEYIOIIUX PE3YNIbTAaTOB:

JIMUHOCTHBIE pe3yJabTaTbl OTpaXaroT C(i)OpMI/IpOBaHHOCTL, B TOM 4YHCJIC B 4aCTH.

1. T'pakaaHCKOro BOCIIUTAHUS
(dbopMuUpOBaHHE aKTUBHOW TPAKIAHCKOH TMO3UIUH, TPXKIAHCKOW OTBETCTBEHHOCTH, OCHOBaHHOW Ha
TPaIUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IICHHOCTSX POCCHICKOTO OOIIECTBa;

2. TlaTpuoTH4ecKoro BOCIUTAHUS
IIEHHOCTHOTO OTHOUICHHS K OTCUYECTBEHHOMY KYIbTYPHOMY, HCTOPHUECKOMY H HAy4YHOMY
HACII/INI0, TOHWMAaHUSl 3HAYCHUs (HU3UKU B JKU3HU COBPEMEHHOTO OOINECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOW HWH(pOpMAIHMel O MEePeIOBbIX JOCTHKECHUSIX M OTKPBITHSIX MHPOBOUW U
OTEYECTBEHHON (DU3HMKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOMCTBE MHpa |
00I111eCTBA;

3. J1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHS



MPEACTABJICHUS. O COLUAIBHBIX HOPMAaX U MPABHIIAX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUJICKTHBE,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIEATETbHOCTH TPHU BBINOJHEHUM Y4EOHBIX,
MMO3HABATEBHBIX 33]1a4, BHITIOJHEHUH IKCIIEPUMEHTOB, CO3/IaHUN YIEOHBIX TPOCKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B TPOIECCe TOH y4eOHOU AeSITeTbHOCTH;
TOTOBHOCTHU OLICHUBATH CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX
U [IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUHI IIOCTYIIKOB;

6.TpyaoBOro BOCITUTAHHS
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOH, y4eOHO- HCCIIEA0BATEIbCKOM,
TBOPYECKOH M JPYTHX BUAAX JIEATCIHLHOCTH; HHTEpECa K MPAKTUYECKOMY U3YUYCHHIO MPodeccuii u
TpyZla pa3jIM4HOro PoJia, B TOM YHMCIIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN, OCO3ZHAHHOTO
BBIOOpa WMHIUBUIAYAIBHOW TPAaCKTOPHH MPOJODKCHUS OO0pa3oBaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

1. DKoJOTHYECKOTO BOCITUTAHUS
9KOJIOTUYECKH 1ETIECO00Pa3HOTO OTHOIICHHS K MPUPOJIe KaK UCTOYHUKY JKu3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHMs, TIOHHUMaHUs IIEHHOCTH 3JI0pOBOro U Oe3omacHOro oOpasza IKU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3HUYECKOMY M TICHUXHYECKOMY 3JI0POBBIO,
OCO3HAHHUS LIEHHOCTU COOJIO/IEHUS MPpaBWJI O€30MacHOTO MOBEACHUS MpU padoTe ¢ BEIIeCTBaMU, a
TaKKe B CUTYaAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIOJIEH ;
CIIOCOOHOCTH TIPUMEHSTH 3HAHUA, TOJIydaeMble TPHU W3YYCHUHW TpeaMeTa, I PEIICHHs 3ajad,
CBS3aHHBIX C OKPYXaroleld IMPUPOJHON CPEO, MOBBIMIEHUS YPOBHS JKOJIOTMYECKON KYJIbTYPBI,
OCO3HAHUS TJI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTeH WX PEIICHHS MOCPEICTBOM
METO/JIOB TIPEIMETA;
OKOJIOTUYECKOTO  MBINUICHHS, YMEHUS  PYKOBOJCTBOBAaThCSA WM B  IO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MPAKTHKE

2. llenHocrel HAyYHOTO MO3HAHUS
MupoB0O33peHUECKUX NPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU
Y COCTaBJISIONINX OCHOBY JJISi IOHUMAaHUS CYIIIHOCTH HaY4YHOM KapTUHBI MUpa; MPEJCTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3IX YEJIO0BEKA C MPUPOJHON Cpeaoi, o
poJM MpeaMeTa B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
[I03HABATENIbHBIX MOTHBOB, HANpPABJICHHBIX Ha IIOJYyYEeHUE HOBBIX 3HAHHUW 10 TNPEIMETY,
HEOOXOIUMBIX JJIs1 OOBSICHEHHS HA0II0IaeMBIX MPOLIECCOB U SBJICHUM;
[T03HABATEIbHOU u uHGOPMaLMOHHON KylIbTypbl, B TOM  4HCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOM JMTEpaTypou,
JOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTUI; HHTEpeca K
oOyueHuio MO3HAHHUIO, 110003HATETHHOCTH, FOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHUI0, HCCIEIOBATEIbCKON MAEATENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00OyueHUs B JallbHEHIIIEM;

MeranpeaMeTHble pe3yabTaTbl: 00ydueHUs (HU3MKE B CpEAHE WIKOJIE MPEACTaBICHBI TpeMs
IpYyINIIaMHi YHUBEPCATIbHBIX Y4eOHBIX ACHCTBHI

PeryastuBusbie YY/I:
BbINyCKHUK HAYYUTCH:
e CaMOCTOSITENIFHO OMpPENENSTh ILEeNU, CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJaud B
00pa30BaTENbHON IeATENBHOCTH U KU3HEHHBIX CUTYaIIHsIX;
e OILICHMBATh PECYPChl, B TOM YHUCJIE BpeMs M JpYrde HeMaTepUaJbHbIE PECYPCHI,
HE0OXO0IMMBIE JUIS TOCTHKEHUS TIOCTAaBICHHON paHee IeNu;
e  COIOCTABJIATH UMEIOIIUECST BO3MOKHOCTH M HEOOXOAUMBIE ISl JOCTHIKEHHUSI 1IE]TU PECYPCHI;
- ONIPEACIIATh HECKOJIBKO IYTEN JOCTUKEHHUSI IIOCTABICHHOW LIEIIH;
e 33JaBaTh NApaMETPBI U KPUTEPUH, IO KOTOPBIM MOXKHO ONIPEAEIUTH, YTO LIEJIb IOCTUTHYTA;
e  COIIOCTABJIATH MOJYYECHHBIN PE3YJbTAT ACATEIBHOCTH C IIOCTABIECHHOM 3apaHee LEIbIo;
e OILICHUBATH TMOCJEICTBUS TOCTHKEHUS MOCTABICHHOMN IENHU B JEATEIBHOCTH, COOCTBEHHOU
JKU3HU U )KU3HUA OKPYKAIOLIUX JIFOACH.



ITo3naBaTenbublie YY /I:
BpInycKkHUK HAYYHTCS

KPUTHYECKH OIICHUBATH M HHTEPIPETUPOBATHh HHPOPMALIUIO C PA3HBIX MMO3ULIHIA;
pacrio3HaBaTh ¥ (DUKCHPOBATH MPOTHBOPEYHs B HHMOPMAIIMOHHBIX HCTOYHHUKAX; -
WCIOJBb30BaTh Pa3IMYHbIE MOJEIBHO-CXEMAaTUYECKUE CpEACTBA JUIS  MPEACTABICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TPOTHBOPEUHIA;

OCYIIECTBIISITh Pa3BEPHYTHI MH(POPMAIMOHHBIA MOWCK M CTaBUTh HE €r0 OCHOBE HOBBIE
(yaeOHBIE W TIO3HABaTeNbHBIC) 3aJa4yH;, - HMCKATh W HAXOJUTh OOOOIIEHHBIE CIOCOOBI
peleHus 3a/1a9u;

MPUBOANTH KPUTUYECKUE aPTYMEHTHI, KaK B OTHOIICHWH COOCTBEHHOTO CYKICHHS, TaK U B
OTHOIIEHUH JICUCTBUN U CY>KJIEHUW IPYrOro 4eJIOBEKa;

aHAJM3UPOBATh U IPE0OPa30BHIBATh MPOOIEMHO-TIPOTHBOPEUNBEIE CUTYAIINN;

BBIXOJIUTh 32 PAaMKH Y4eOHOTO MpeaMeTa M OCYHIECTBIISATH II€JICHANIPABICHHBIN MOUCK
BO3MOYHOCTH IIHPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHUS;

BBICTPAMBAaTh MHIVBHIYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YYUTHIBAS OTPAHHYCHHS
CO CTOPOHBI APYT'HX YYACTHUKOB M PECYPCHBIE OTHOIIICHUS;

MEHSTh M yACPKUBATh pa3HbIC MO3UIMK B TIO3HABATEILHON NIESATEIHLHOCTH (OBITH YYCHUKOM
u yuureneM; (HopMyIHpoBaTh 00pa30BaTENBHBIA 3alIPOC W BBIMOJHATH KOHCYJIHTaTUBHBIC
(GYHKIIMU CaMOCTOSITETBHO; CTaBHUThH MPOOJIEMYy W paboTaTh HaJ €€ PEHICHHUEM; YIpPaBIIsATh
COBMECTHOM MO3HABATEILHOM ACSITEIBHOCTHIO M TIOTUYUHSATHCS).

KommyHnukaruBubie YY/I:
BbInyCKHUK HAy4YUTCH

OCYIIECTBIIATH JISTIOBYI0 KOMMYHUKAIIHIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a €€ MpeAciiaMH);

MPH OCYHIECTBICHHH TPYNIOBOH pabOThl OBITh KaK pPYKOBOJUTEIEM, TaK W YJICHOM
MPOEKTHOW KOMAaHJbl B PA3HBIX POJISIX (TEHEPATOpOM HIEH, KPUTHKOM, HCIIOJHUTEIEM,
MPE3CHTYIOUIUM U T.11.);

pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PCHUS C MCIOJIB30BaHHUE aJICKBAaTHBIX
(YCTHBIX ¥ IUChMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacrio3HaBaTh KOH(DIMKTHBIE CUTYyallMd M MPEJOTBpAIIaTh KOH(IUKTHI 0 UX aKTHBHON

ha3zwr;
COTJIACOBBIBATh TO3WIMM WICHOB KOMaHIBI B Tmpolecce padOThl HAJL OOIUM
MPOIYKTOM/pEIICHUEM;

MPEJICTaBIATh MYOJUYHO pe3yabTaThl UHIUBUIYATbHONW W TPYIIOBOM IEATEIbHOCTH, Kak
nepeJl 3HaKOMOM, TaK U Mepe]l He3HAKOMOU ayTuTOpUEH;

noAOupaTh MNapTHEPOB JUId JEJOBOM KOMMYHUKALlMM, UCXOAS U3 COOOpaKeHHIt
PE3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;

BOCIIPUHUMATh KPUTHYECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOTO pPa3BUTHS; - TOYHO U
eMKO (hOpMyIHpOBaTh KaK KPUTHUUYECKUE, TaK U 0JOOpUTEIbHBIC 3aMEUaHus B aJIpec IPYrux
MOJe B paMKax JeNloBOM M 00pa3oBaTeNbHONM KOMMYHUKALUU, H30eras mpu 3TOM
JTUYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

IIpenmerHbie pe3yabTaThl:
BpinmyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

JIEMOHCTPUPOBATh Ha NMpUMEpax pojib U MecTO (HU3UKU B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4yHOM KapTUHBl MHpPA, B Ppa3BUTUM COBPEMEHHOH TEXHUKM U TEXHOJOTHH, B
IIPaKTUYECKON NESITEIbHOCTH JIOACH;

JIEMOHCTPUPOBATh Ha MpUMepax B3aUMOCBA3b MEXIY (PU3UKON M APYTMMHU €CTECTBEHHBIMU
HayKaMu;

YCTaHABIMBAaTh B3aUMOCBS3b E€CTECTBEHHO-HAY4YHBIX SIBJICHUH M IPUMEHATH OCHOBHBIE
¢bu3nyecKkre MOJIeNU TSl UX OTIMCAaHUS U OOBSICHEHUS;



UCTOJb30BaTh MHGPOpPMANNI0 (U3UUECKOTO COACPKAHUS TPU PEIICHUH Y4eOHBIX,
MPAKTUYECKUX, MPOEKTHBIX M HCCIENOBATEIbCKUX 337a4, MHTErpUpys HHOOPMAIUIO U3
Pa3IMYHbIX HCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

pa3nuyatb ¥ yMeTh HCIOJb30BaTh B y4eOHO-HMCCIIEIOBATENBCKON JEATEIBHOCTH METO/bI
HAay4yHOTO IO3HaHUs (HAONIIO/EHUE, OIMCAHUE, U3MEPEHHUE, SKCIEPUMEHT, BBIJBUKCHHE
TUIIOTE3bI, MOJCITMPOBAHKUE U JIp.) U (OPMBI HAYIHOTO TO3HAHUS ((aKThl, 3aKOHBI, TEOPHN),
JEMOHCTPHUPYSI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM I[TO3HAHUU;

MPOBOJUTH TMpsIMbIE M KOCBEHHBIE W3MEHEHHs (U3NYECKUX BEJIHYUH, BHIOMpas
M3MEpUTENbHbIE IPUOOPHI C YUETOM HEOOXOAMMON TOUYHOCTH M3MEPEHUH, MIIAHUPOBATh X0
M3MEpEHUH, MNOoJy4yaTh 3HAYEHHE H3MEpSieMON BEJIMYMHBI U OLCHUBATh OTHOCHUTEIBHYIO
MIOTPEIIHOCTH 110 33JaHHBIM GOpMyTIaMm;

MIPOBOJIUTH HCCIICIOBAHUS 3aBUCUMOCTEH MEXAy (PU3MUECKUMH BEIMYMHAMH: TPOBOIHUTH
U3MEpEeHusT M  ONpeleNiaTh Ha OCHOBE MCCIENIOBAHUSA 3HAUYEHUE I1apaMeTpoB,
XapaKTEepPU3YIOIIMNX JAaHHYIO 3aBUCUMOCTb MEXIY BEJIMYMHAMU, U JIEJIaTh BBIBOJ C YYETOM
MIOTPEITHOCTH U3MEPEHUN;

MCII0JIb30BATh JUISl ONMCAHUSl XapaKTepa MpOTeKaHUs (PU3MUECKUX MPOLECCOB (U3NUYECKHE
BEJIMYUHBI ¥ IEMOHCTPUPOBATH B3aMMOCBSI3b MEXTY HUMHU;

HCII0JIb30BATh JUIsl ONMCAHUSl XapakTepa MpOTeKaHUs (PU3MYECKUX MPOLECCOB (hU3NYECKUE
3aKOHBI C YI€TOM T'PaHHI] UX TPUMEHUIIPUMEHUMOCTH;

pelaTh KayecTBEHHbIE 3a7aud (B TOM YHCIIE M MEXIPEIMETHOrO XapakTepa): MCIOJb3Ys
Mozenu, (U3NYeCKue BEIUYHMHBI M 3aKOHBI, BBICTPAWBATh JIOTUYECKH BEPHYIO LIETIOYKY
00BsiCHEHUS (JI0Ka3aTeNbCTBA) MPEII0KEHHOTO B 3a/1aue Mpoliecca (SBICHU);

pelaTh pacueTHbIe 3aJauyd C SBHO 3a/laHHOM (PU3MYECKON MOJIeNblo: Ha OCHOBE aHajIu3a
YCIIOBUS 3aJaud BbLAETATh (U3NYECKYI0 MOJeNlb, HaXOJAWUTh (M3MUYECKHUE BEIMYUHBI U
3aKOHBI, HEOOXOAUMBbIE U AOCTATOYHBIE JUISl €€ PELICHNUs, IPOBOIUTh PACUeThl U MPOBEPSTH
MOJIYYCHHBIN Pe3yJIbTaT;

YUUTBIBATh TPaHUIBl MPUMEHEHHMs] HM3Y4EHHBIX (U3MUECKHMX MOJENed Npu peleHun
(bU3NYECKNX U MEXITPEIMETHBIX 3a/1a4;

UCIOJb30BaTh MH(POPMALMIO U MPUMEHATh 3HAHUA O MPUHIMIAX PabOTBl U OCHOBHBIX
XapaKTePUCTUKAX M3YYEHHBIX MAalllMH, IPUOOPOB M JIPYrUX TEXHUYECKUX YCTPOMCTB [yis
peleHus MPaKTUYECKUX, y4eOHO-UCCIIeI0BaTEIbCKUX U TPOEKTHBIX 3a/1a4;

- HCIIOJIb30BaTh 3HAHUS O (U3NYECKHMX OOBEKTaX M Ipoleccax B MOBCEIHEBHOM KU3HU s
obecrnieueHrs 6€30MacHOCTU MpU oOpallleHnu ¢ NMPUOOpaMu U TEXHUYECKUMU YCTpOICTBaMU, AJis
COXPaHEHHUS 3/I0pPOBbS U COOJIIOJICHUS HOPM DKOJOTMYECKOrO MOBEACHUS B OKpYKaolleh cpene,
JUIS IPUHATHS pEIeHU B MOBCEIHEBHOM JKU3HH.

BbinyckHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

MOHUMAaTh U OOBACHATH MLEJIOCTHOCTh (DHU3MUECKON TEOpUH, pa3luvaTh TPAHUIIBI €e
MIPUMEHUMOCTH ¥ MECTO B PSAY APYrUX (PU3NUECKUX TEOPUIL;

BIIAJIETh MPUEMaMU MOCTPOCHUS TEOPETUUYECKUX JI0KA3aTENbCTB, & TAKXKE MPOrHO3UPOBAHUS
0CcoOeHHOCTEH MpoTekaHus (U3NYECKUX SBJICHHM U TMPOLIECCOB HA OCHOBE IMOJYYEHHBIX
TEOPETUYECKHX BBIBOJIOB U JI0KA3aTEIbCTB;

XapaKTEpPU30BaATh CUCTEMHYIO CBA3b MEXJIY OCHOBOIOJIATAIOIIMMH HAYYHBIMH MOHSATHSMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJI€), ABMKEHHE, CIIIa, DHEPTHUS;

BBIJIBUTaTh  THUNOTE3bl HAa  OCHOBE 3HAHUSA  OCHOBOIOJIATAOMIMX  (DU3HUYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

CaMOCTOSITENILHO TNIAHUPOBATH U MPOBOIUTH (PU3NIECKHE SKCIIEPUMEHTHI;

XapakTepu30BaTh  TJoOanbHBIE  TPOOJIEMBI,  CTOSIIIME  TEepe]]  YeJIOBEUECTBOM:
SHEPreTHYECKUE, CHIPhEBhIC, SKOJIOTHUECKUEH POJIb (PU3UKHU B PEIISHUH STUX MPOOIeM;
pemath MpakTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIC W pacyeTHble (U3MUYECKUE 3aJadd C
BBIOOpPOM (PU3UYECKON MOJEIH, UCIIONIB3YSI HECKOJIBKO (PM3UYECKHX 3aKOHOB WM (POPMYIL,
CBSI3BIBAIOIINX M3BECTHBIC (PU3UUYECKUE BETMUNHBL;



e OOBACHATH NPHUHUUIBI PAOOTHI W XapaKTEPUCTUKU HM3YYCHHBIX MAIIUH, NPHOOPOB U
TEXHUYECKUX YCTPOUCTB;

e  OOBACHATH YCIOBHS NMPUMEHEHHs (PU3MUYECKUX MOAEJCH MpH pelmieHnH (HU3NYECKUX 3a/1ad,
HAaXOJUTh aJIeKBATHYIO MPEUIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3pemars npooaemy
KaK Ha OCHOBE UMEIOLIUXCS 3HAHUM, TaK U IIPU IIOMOILIU METOJ0B OLIEHKHU.

Coaepikanue Kypca pu3nku

DuU3UKa M eCTECTBEHHO-HAYYHbIH METOANO3HAHUS NPUPOALI

dm3uka — ¢yHaaMeHTanpHas Hayka o mpupojae. OObekThl m3ydeHus ¢usuku. Haydnserii meron
MO3HaHUs MHUpA. B3auMoCBsI3b MeXAy (HU3UKON W JPYrUMH €CTECTBEHHBIMH HayKaMu. MeToIbl
Hay4yHOT'O MCCIIEeI0BaHUs (PU3NUECKUX sSIBICHUNA. MoaenupoBaHue sIBICHUNH U IPOLECCOB IPUPOJIBI.
®uznyeckue 3aKOHbI. ['paHMIIBI TPUMEHMMOCTH (U3MUYECKUX 3aKOHOB. (DU3MYECKHE TEOpUU U
MPUHIMI cOOTBETCTBUSA. M3Mepenue pusnueckux BenuuuH. [lorpemnoctu nsmepeHuii Gu3nueckux
BenuuMH. Poiab u Mecto Qu3uku B (GOpPMHUPOBAHMM COBPEMEHHOM HaydyHON KapTHUHBI MHpa U B
MIPAKTHYECKON IEATEIbHOCTH JIFOJICH.

Pasznen Mexanuka

Cucrema orcyera. BaxkHelllne KHMHEMAaTHYECKHE XapaKTEPUCTHUKU — IEPEMENIEHUE, CKOPOCTh,
yckopenue. Kunemartwdeckue ypaBHEHHs. PaznudHple CcrmocoObl OMHUCAHHUS MEXaHUYECKOTO
neukeHus. OcHOBHas (mpsiMasi) W oOpaTHas 3azauu MexaHukd. OCHOBHbIE MOJENU Tell U
neuxkeHui. [loctynatensHoen BpaliaTenbHOE ABHKEHUS Tela. PaBHOMepHOE U paBHOYCKOPEHHOE
npsiMoJinHeHbIe ABIKeHus. CB0OOHOE naieHue Ten.J[BikeHue Tena, OpolIeHHOTo Mo YIJIOM K
ropu30oHTy. OTHOCHUTEIBHOCTh MEXAHWMYECKOTO JBWKCHHUS. 3aKOH CJIOKEHHS CKOPOCTEH.
Kunematnka gBwXeHUsT 1O OKpYKHOCTH.3akOoH wuHepuuu. IlepBwiii 3akoH  HbroToHa.
HNuepumansHascucrema otcyera. MuHeptHOCTh. Macca. Cuia. [lpuHUOMnO Ccynepno3wiuu  CHIIL.
Bropoit 3akon Herotona. Tperuit 3axkon HproTroHa. IlpuHiun oTHOcUTeNnbHOCTH ['anumes.
I'paButarmonnas cuina. 3akoH BceMupHOro tarorenus. OnbiT KaBenauina. Cuna TsokecTH. 3aKOHBI
MEXaHUKH W JBWKeHHEe HeOecHbIX Ten. Cumia ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocTsb.
[leperpy3kn. Cuina Tpenus. Cwia CcoOnpoTHBIEHUs cpelpl. JlMHaMuKa JBHKEHHS 11O
OKpyX)HOCTU.VIMITy/Ibc MarepuanibHOM TOYKM M CHUCTEMBl. 3aKOH COXPAaHEHUS HMIIYJIbCA.
PeaktuBHOE jaBmkeHue. PeakTuBHBIE JBUTATeNM. YCHEXHM B OCBOGHMM KOCMHYECKOTO
npoctpanctBa. Llentp macc. Pa6ora cunbl. MomHocts. KITJ[ Mmexanu3zma. Mexanndeckass SHEpPrusi.
Kunernueckas sneprusi. Teopema 006 u3meHennn kunetnyeckoit snepruu.Ilorenuunanbaas sHeprus.
MexaHnyeckasi SHEprusi CHUCTEMBbL.3aKOH COXpaHEHHUS MEXaHHYeCKOW »sHepruu. AOCOIIOTHO
Heynpyroe U aOCOJIIOTHO YNpPYyroe coyaapeHus Tell. PaBHoBecue MaTepuanbHOW TOYKHU. YCIOBHE
paBHOBecUATBepAbIX Tei. [lnmedo u MomeHT cunbl. LleHTp TsbkecTw TBepaororena. Bugel
paBHOBecHsl TBepaoro tena. Jlanenue. JlaBieHHeB XKUAKOCTAX M razax. 3akoH [lackans. 3akoH
Apxumena. YcinoBue IiaBaHus Tel. MexaHW4YecKue KoJieOaHHWsT W BOJHBL XapaKTePUCTHKU
KojebarenbHOro JaBuxkeHus. CBoOoanble Kosiebanus. KonebarenbHblecuctembl. KunemaTtuka
KojebaTenbHOrO  JIBWXKEHUs. ['apmoHuyeckue  kojeOanus.  JluHammka  KojeOaTEIbHOTO
JBUKEHHUS. YpAaBHEHHE JIBIJKECHHS Tpy3a Ha MNpPYXKUHE. YpaBHEHUE ABUKEHUS MAaTEMaTUYECKOTO
MasTHUKa. [lepuonsl koneGaHWil TPYKUHHOTO W MaTeMaTH4eckoro MasTHHKOB. lIpeBparienue
SHEPruM IMPH TAPMOHHUECKUX KojeOaHusX. 3aTyxaroiiue kojeOaHus. BolHyKIeHHbIE KOJIeOaHUs.
Pesonanc.  ABrtokoneGanus.llonmepeunple ¥ TpOJOJbHBIE  BOJHBL.  J[TMHA ~ BOJHBL
CkopocTtepacnpocTpaHeHus BOJIHbL. BonHbl B cpene. 3Byk. XapakTEepUCTHKHU 3BYKa.

Pasznen Modnekyasipaas pu3uKa 1 TepMOAUHAMHKA

MonexkynsipHo-kuHetnueckasi reopusi (MKT) u ee skcnepumenTtanbHble 000cHOBaHMs. CTpoeHune
BemecTBa. Macca u pasmepel Mozekyid. llocrossHHass ABoraapo. TemnoBoe IBHKEHHUEYACTHUI
BeniectBa. bpoyHoBckoe aswxenue. [uddysus. B3aumopeiictBue uvacTuil BemecTBa. Mojenu
CTPOEHUS I'a30B, XKUAKOCTEN U TBEPABIX Teld.Moaenb naeanbHoro raza. CTaTucTU4ecKOe ONMCaHue
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ujeanbHOTO Tasza. TermnoBoe (TepMoAMHAMHYECKoe) paBHOBecue.Temmeparypa. I3mepenue
temneparypbl. Illkansr  TemnepaTyp.CBolictBa ra3oB. M3ompoueccel. ['a3oBble  3aKOHBI.
AbcomoTHasTEMIIEpaTypa Kak Mepa cpeiHeil KHHETUYECKOH SHEPTrUuH TEIUIOBOTO JIBMKEHUS YaCTHIL
BemiectBa. [locrosinHas boabivana./laBnenne ra3a. (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETHYeCKOM Teopuu. 3akoH JlanbTOHa. YpaBHEHHE COCTOSHUS HJEaIbHOIO ra3a (ypaBHEHUE
MenneneeBa—Knaneiipona). VYHuBepcanabHas raszoBas IOCTOSHHas. BHyTpeHHss 3Heprus
uaeanbHOTO rasa. M3Mmepenue ckopoctedt Mosekyn rasza.CpoiictBa xuakocteil. [[loBepxHOoCTHOE
HaTsokeHue. CMaumBaHue M HecmauuBaHue. KamwinspHble siBieHus. TeruioBoe paciivpeHue
xunkoctei. | Kpucrammmueckue n amopdusie Tena.PaboTa u TeruiooOMeH Kak crocoObl H3MEHEHUS
BHYTpeHHEHeprun. KoimdecTBO TEIIOTHL. YAENbHAs TEIUIOEMKOCTh BEIIECTBA. YPaBHEHHE
TEIUIOBOTO OanaHca. 3aKOH COXpaHeHUs SHeprud. llepBblii 3aKOH TepMoauHAMUKHU. IpumeHeHne
MepBOrO  3aKOHa  TEPMOAMHAMHKH K  H30mpoueccaMm.  AnmabaTHUecKuid — mporiecc.
HeoOpaTtumocThTemioBbiX mpoueccoB. Bropoill 3akoH TepMoJAMHAMUKU.TEMIOBbl  MalIUHBbI.
[Tpunmun neiictBust TensoBoro asuratens. Lukn Kapno. MpeanbHas XoJoguiabHas MallvHA.
DKOJIOTHYECKHE TPOOJIEMbI NCIOJBb30BAaHUS TEIJIOBBIX MAlllMH.ATpEraTHble COCTOSIHUSI BEILlECTBA.
Hcnapenne u xonaeHcanus. Haceimenusli map. KumeHuwe >xuakocTu. YaenbHas TeIoTa
napooopa3zoBaHus KUAKOCTU. BrnaxHocTts Bo3ayxa. Toukapocsl. MI3MepeHne BIaXXHOCTH BO3AyXa.
N3oTepma peanbHOro rasza. IlimaBineHune W KpucTaiM3auvs BEIIECTBA. YJIEJIbHAS TEIUIOTA
IJIaBJICHUS BELIECTBA.

Paszpen JaexkrpoauHamuka

DIIEKTPUYECKUI 3apsal. DIEMEHTAPHBIA JICKTPUUYECKHUIN 3apsii. DNEKTpU3alUsl Tel. DIEKTPOCKOIL.
DJIEKTPOMETP. 3aKOHCOXPAHEHUA DJIEKTPUYECKOro 3apsaa. TodeuHsle 3apsapl. 3akoHKymnoHa.
Onektpuyeckoe moJie. HampspkeHHOCTh  anekTpuueckoro mosst.  [IpuHIMN — cynmepro3unun
NEKTPUYECKUX MoJied. JIMHMM HanpsHpKEHHOCTH AJIEKTpUYecKoro mnouis. HampskeHHOCThIIos
pa3nuuHoi KoH(Uryparuu 3apsiioB. [IpoBOAHUKM B 3JEKTpOCTaTUYECKOM IMoJie. J{MANeKTpuku B
aneKkTpocTatuyeckommode. Jusnexkrpudeckas nmpoHunaeMoctb.Pabora KyJTOHOBCKUX CHII. DHEprust
B3aMMOJICMICTBHSL TOYEUHBIX 3apsaAnoB. [loTeHuman anekTpocTtatuueckoro 1mojis. PasHocTh
MOTEHITMAJIOB. DKBUMOTCHIIMAIbHBIE TOBEpXHOCTH. [[loTeHIMan moss pa3nuuHoil KoHUTYyparuu
3apsgoB.]  DJIEKTPOEMKOCTh  YEJMHEHHOTO TMPOBOJHMKA U  KOHJeHcatopa. CoeauHeHue
KOHJEHCATOPOB. JHEprus aeKTpuueckoro moJia.llocTosHHbIN srekTpudyeckuii Tok. JlercTBus
anekTpudeckoro Ttoka. Cuia toka. Mcrounnku Toka.CTOPOHHHME CHIIBL. JJIEKTPOJBMKYILAS CHIIA
(BAC). 3akon Owmamns OAHOPOJHOTO TPOBOJHMKA (ydacTKa Ienu). 3aBUCUMOCTBHYCIBLHOTO
CONIPOTHUBIIEHUS NPOBOJHUKOB WU MOJYNPOBOJHUKOB OT Temmeparypbl. CBepXIpOBOIUMOCTD.
CoenuHenus mNpoBOAHUKOB. PaboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa. TeruioBoeneicTBrE
aneKkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. 3akon OMa aig nosiHOW menu. 3akoH Oma ams
yuactka uenu, cojepxaiiero IJ[C. Peocrat. [lotenunomerp. M3Mepenue cuiibl TOKa, HAPSDKEHUS
U CONPOTUBICHUADIEKTPUUYECKUA TOK B METajlaX, pacTBOpax M paciljlaBax »3JEKTPOJIUTOB.
Onektponu3. 3akoH 3iekTposinza Papaned.DNeKTpUUYecKuid TOK B razax. CaMOCTOSITENbHBIA U
HECaMOCTOSITEIbHBIM  pa3psipl. Pa3nauuHble TUOBI  CaMOCTOSITENBHOrO  paspsanga. llmasma.
DNeKTpUUecKuil TOK B BakyyMe. BakyyMHbIHANOA. DIEKTPOHHO-TTydeBast TpyOKa. DIeKTpUUeCKuit
TOK B [MOJYOPOBOJHHMKAX. OJIEKTPOHHO-ABIPOYHBIN Mepexoa.MarHuTHoe B3auMOJCHCTBUE.
MarsuTtHoe Moje 3JeKTpUuyYecKkoro Toka. MHayknus MarHutHOro nojis. [IpuHiun cynepno3unuu
MAarHUTHbIX NoJied. JINHUM MarHUTHOM MHAYKIUU. JelicTBME MarHUTHOTO MOJS Ha MPOBOJHUK C
TOKOM. Cuna  Awmmnepa.3akoH Awmrnepa. DNEeKTpOIBUTATEH MIOCTOSIHHOT'O TOKA.
DNEKTPOU3MEPUTENBHBIN MPHUOOP MArHUTOIIEKTPUUECKON cucTeMbl.PaMKka ¢ TOKOM B OJTHOPOJTHOM
MAarHuTHOM 1oJie. JlelicTBe MarHUTHOTO TOJIS Ha ABWXKYLIMECS 3apsbKeHHble 4dacTuibl. Cuia
Jlopennia. Macc-cnektporpad. Hukmorpon. MarautHelii muT3emid. MarHuTHble CBOMCTBa
BemecTBa. Ctpoenue GeppoMarHUTHBIX BemecTB OnbiTel Dapasies. SIBneHue AIEKTPOMarHUTHOM
MHJIYKIUU.MarauTHeI MOTOK. 3aKOH 3JEKTPOMAarHUTHOM MHIYKIUU. BuUXpeBoe sneKkTpuyeckoe
none. IlpaBuno Jlenma. D2JIC wuHaykumu B ABWXKYyIEMcS MpoBoaHUKE. CaMOUHIYKIIHS.
NHAyKTUBHOCTEKOHTYpa. DHEPrusi MAarHUTHOTO TMOJISI TOKA.DIEKTPOMAarHUTHBIE KOJICOaHHS U
BoJHBL. CBOOOHBIE AeKTpoMarHuTHeie konebanus. Konebarenbubiii koHTYp. @opmynaTomcoHa.
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[Ipomeccbl mpu TapMOHMYECKHX KOJIEOaHMAX B KOJeOAaTeTbHOM KOHType. BBIHYXIeHHbIE
JIEKTpOMarHuTHele  kojeOanus. IlepemenHslii  TOK. Pesucrop B 1enu NEepEeMEHHOIO
ToKa./[elicTByrolue 3Ha4eHUs CHUJIbl TOKa U HampsbkeHus. KonaeHcatop M KaTymika
MHJYKTUBHOCTU B LIENHM NEPEMEHHOro Toka.3akoH OMa Jyis LU NEPEMEHHOro Toka. Pe3oHaHc B
nenu nepemeHHoro toka. Tpanchopmarop. KIIJ[ tpancdopmaropa. IlpousBoactBo, mepenada u
HCII0JIb30BAHNE dHEPruu.JnekTpoMarautHoe nojie. OnbiThl ['epra. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. VIHTEHCUBHOCTb 3J€KTPOMArHUTHON BOJIHBL.CHEKTP 3JEKTPOMAarHUTHbIX BOJH. [IpuHIMIBI
paauocBsa3u U TeneBuacHUs.'eoMeTpuueckas onTuka. 3aKOH MPSIMOJUHENMHOIO pacupoCTpaHEHUs
cBeTa. 3akOoH oOTpaxeHus cBera. llocTpoeHne wu300pakeHU B IUIOCKOM 3€pKajie. 3aKoH
npenomieHust BoJH.IlomHoe BHyTpeHHee oTpakeHue cBeta. JIuH3bpl. DOopMylia TOHKOW JIMH3BI.
OnTuueckas cuna nuH3bl. [locTpoeHne n300pakeHuit B TOHKUX JIMH3aX. YBEJIWYEHUE JUH3BL. | 1a3
Kak omrTuyeckas cucrema. Jlepekrsr 3penus. Onrudeckue nmpuOopsl.M3MepeHne CKOpOCTH CBETa.
Hucnepcuss csera. Omnbitel  Hbtotona. Ilpunuun Troiirenca. MHrtepdepeHuus  BOJIH.

HNutepdepentus CBeTa. Korepentnsie VMCTOYHUKHU CBETa. OmnbIT HOmnra.
Konbua Herotona. MuTepdepenius B ToHkHX TuieHKaX. [IpocBernennas onrtuka. [(udpakmms
CBETa. [Ipuanun  [tolirenca—®penens. JudpakuronHas  peleTka. [onspuzanus

CBETOBBIXBOJIH.3aKOHBI JIEKTPOJMHAMUKM M MPUHLHUI OTHOCUTENbHOCTH.OnbIT MaiikenbcoHa.
[locTynarel cnenuaJbHOW TEOPUHM OTHOCUTEIBHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTHU
COOBITHI, NMPOMEXKYTKOB BPEMEHM U paccTosiHUM. Macca, UMIyIbC M SHEPrusiB CHEIHAIbHON
TEOPUHU OTHOCHUTENBHOCTH. PopMyna DUHIITEHHA.

Paznen KBanToBasi pusuka.

PaBHoBecHOe TemnmoBoe m3nydenue. KpantoBas runoreszallnanka. [locrosunas [1nanka. Buemnui
dbotorddexr. 3akonsihoTodPdexra. VYpaBHenume OitHmTeHA I doTodhPexTa. DOTOHHI.
Hasnenue cBeta. Onwitel JlebeneBa. DHeprust u ummyiabcoroHna. KopryckynspHO-BOJIHOBOM
nyanus3M. ['unoresa ne bpoiins. [Inanerapras momens atoma. Onbitel Pesepdopna. Tlornonienue u
n3nydeHue cpera atomMoM. [loctymarel bopa. Monens atoma Bomopoaa mno bopy. JluHeituarsie
cnekTpel. Jlazeppl. MeToapl perucTpanuu 3apsyKEHHbIX 4acTUL. EcTecTBEeHHaspaJnOaKTUBHOCTD.
Buapl panoakTUBHBIX NpeBpalieHUd aTOMHBIX AJ€p. 3aKOH paIMOaKTUBHOrO pacnana. M30Tombl.
[IpaBuna cmemenus s anbda-pacnana u Oerta-pacmana. MckyccTBeHHass pagMOaKTUBHOCTD.
[IpoTOHHO-HENUTPOHHAsI MOJEIb AaTOMHOIO sJpa. SnaepHble peakuuu. SnepHble CUibl. DHEPrus
CBA3MATOMHBIX saep. Jlenenue spaep ypana. Llennas sigepHas peakuus. flnepHasi SHEpreTHKA.
buonoruueckoe  gelcTBUE — pPagMOAKTUBHBIX  W3Iy4eHHH.  DKOJOTMYECKHEe  MPOOJIEMBI
WCIIOJb30BAHUSSACPHON SHepruu. [lpuMeHeHue paguoakTUBHBIX H30TONOB.[ TepmosepHbie
peakuuu. TepmosaepHbIil CUHTE3.JJIeMEHTapHbIE YaCTHULBI. Knaccudukanus
anemeHTapHbixuyacTull. KBapku. @yH1aMeHTabHbIE B3aUMOACHCTBUS.

Copnepxanue Kypca

VYuebHas mporpamma 10 kimacca paccunrana Ha 102 gaca (3 yaca B Hesielnto)
Conepxanne kypca cootHocurcs ¢ YMK I'. S1. MskueB b.b. Byxosnes H. H Corckuit



bazossiit yposens 10 kimacc (M. IIpocserienne 2023 r.)

Ne Paznen KonunuectBo KonTposbHas Jlaboparopubie
4acoB pabora paboThI

1. Benenne. @usnka u ¢pusznueckue 1
METO/Ibl U3YYECHUS TPUPOIBI

2. Mexannka, KnaemaTtuka 19 1 1
OCHOBBI IMHAMHUKHU 31 2 2

3. OcHOBEI MOJIEKYJISIPHO- 15 1
KMHETUYECKON TEOPUHU

4. OCHOBBI TEPMOAUHAMUKH 9 1

5. OCHOBBI JIEKTPOAMHAMUKH 27 1 1

Uroro: 102 yaca

10 kaace(102 4, 3 4 B Henelno)

Ne Pa3nen. Tema ypoka OcCHOBHBIE HaNIpaBJICHUS
ypoKa BOCIIUTATEIHHOM IEITEIILHOCTH
1 ®u3zrka u 00BEKTHI €€ U3ydeHus. MeTo bl LleHHOCTH HAay4YHOTO TIO3HAHHSI.

Hay49HOTO MCCJICIOBAHUS B (PU3HUKE
Pa3znen Mexanuka Kunemaruka
2 JIBm>xenue tena. [lonoxkeHue Tena B MpoCcTpaHCTBE. | TpyaoBO€e BOCIUTaHHKE,;
HCHHOCTI/I HAY4YHOI'O IIO3HAHMU.
3 Crnioco6On1 onucanus newkenus. [lepemenienue. TpymoBoe BOCIIUTAHUE;
4 PaBHOMEpHOE NPAMOJIMHENTHOE JBUKEHHUE. TpynoBoe BociuTaHue;
HCHHOCTI/I HAY4YHOI'O IIO3HAHU.
5 VYpaBHEHHE NPAMOIMHENHOTO PABHOMEPHOTO TpynoBoe BoCUTaHHE,
JIBUKCHUS IleHHOCTH HAYyYHOTO MTO3HAHUSL.
6 Pemenue 3anau PaBHOMEpHOE ABUKEHHE.
TpynoBoe BocIUTaHUE.
[Tepemenienue.
7 Pemenne 3aga4d. YpaBuenue asmxeHus. ['padux
TpynoBoe BocIUTaHUE.
TBUKCHUSI.
8 Cl105)keHrEe CKOPOCTEN. TpynoBoe BociuTaHue.
9 Pemenue 3agau CioxeHue CKOpOCTEH. TpynoBoe BocruTanue.
10 |MrHoBeHHast ckopocTh. CpenHsis CKOPOCTb. TpynoBoe BoCIUTaHHE;
HCHHOCTI/I HAaYYHOI'O ITO3HAHUS.
11  |Yckopenue. CKOpoCTb NP ABUKEHUH C TpynoBoe Bocriutanue;
MTOCTOSIHHBIM YCKOPEHHUEM. LleHHOCTH HAYYHOTO TIO3HAHUSL.
12 |\I'paduyeckoe npeacTaBiaeHUE PaBHOYCKOPEHHOTO | TpynoBOE BOCIIUTAHHE.
JIBUKCHUS
13  |Pemenue 3ayau. JI[BUKeHHE Tena ¢ yCKOPEHUEM. TpynoBoe BocriTaHue.
14  |Pemenue 3amau. J[Br>KeHHE Tela C yCKOPEHUEM. TpynoBoe BoCIIUTaHHUE.
15 | /[IBwkeHUE MOA NEHCTBUE CHUIIBI TSHKECTH.
HeHHOCTH HAay4YHOI'O TIO3HAHMU.
CB0OOTHOE MaJIeHHE TeJl.
16  |PemieHue 3ama4 qBMKCHHE MO ACHCTBHEM CHIIBI
TpynoBoe BocIIUTaHUE.
TSKECTH.
17  |/IBuxeHue Tena OPOIIEHHOTO MO/ YIJIOM K TpynoBoe BOCIUTAHHE;
TOPU30HTY. llenHOCTH HaYYHOIO IO3HAHUA.
18 |PaBHOMEpHOE NBMKEHUE TOYKH 10 OKPY>KHOCTH.




19

Pemrenue 3agau . J[BukeHue no OKpyKHOCTH

TpynoBoe BociuTaHue.

20  |KoutpoispHas pabotaNel« KunemaTtuka Touku u TpynoBoe BocriuTaHue.
TBEPOTO TEJIa»
Pa3zjen OcHOBBI IMHAMUKH
21  |OcHOBHBIC YTBEPXKICHUS MEXaHUKU LleHHOCTH HAYYHOTrO MO3HAHUSL.
22 |Ilepssrii 3akoH HproTOHA I{eHHOCTH HAYYHOTO TIO3HAHMUSL.
23 |Bropoii 3akon HeroToHa LleHHOCTH HAYYHOrO MO3HAHUSL.
24 | PaBHopeiicTByromas cui. [IpuHnun cyneprno3unuu |TpynoBoe BocIHUTaHHUE.
CHIL
25 |Pemenue 3amad. Bropoit 3axoH HeroToHa TpymoBOe BOCIIUTAHHE.
26  |Pemenwme 3ama4. Bropoii 3akon HeroToHa TpymoBoe BOCIUTaHKE.
27  |Pemenwue 3ama4. Bropoii 3akon HeroToHa TpynoBo€ BOCIIUTAHHUE.
28 |Tperuii 3akoH HproToHA LleHHOCTH HAYYHOTO MO3HAHUSL.
29 |Pemenue 3amau. 3akoHbl HeroTOHA TpymoBoe BOCIUTaHKE.
30 |Pemenume 3amau. 3akonsl HeroToHa TpymoBoe BOCIUTaHKE.
CuJibl B ipupoje
31 |Cwua BCEMUPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO
TATOTEHHAL HCHHOCTI/I HAaY4YHOI'O ITIO3HAHU.
32 |IlepBas kocMHYeCKast CKOPOCTb. [TatproTHvecKkoe BOCITHTAHHE;
HCHHOCTI/I HAY4YHOI'O TIO3HAHMU.
33 |Cuna TspKecTH M Bec Tea. HeBecomMocTs. LleHHOCTH HAYYHOIO TIO3HAHUSL.
34 | Pemenue 3amau. TpynoBoe BOCIIMTAHHE.
35 | Hedbopmarnus u cuna ynpyroctu. 3akoH ['yka. LleHHOCTH HAay4YHOTO TIO3HAHHSI.
36 | Pemenue 3amau. Cuna ynmpyrocTtu. TpynoBoe BocniuTaHue.
37 | Cuna TpeHus. LleHHOCTH HAay4YHOTO TIO3HAHHSI.
38 Cuna tpenus. Pemenue 3amaq I{eHHOCTH HAYYHOTO TO3HAHMS.
39 Pemenue 3agau. J[pmkeHne Tena moj ACHCTBUEM
HECKOIBKIX CHIL TpynoBoe BocIUTaHUE.
40 | KontpoisbHas pabotaNe2«IIpuMeHeHNE 3aKOHOB
HbIOTOHAY TpynoBoe BocIUTaHUE.
41 | Ummynbc Tena. 3aKOH COXpaHEHHs UMITYJIbCA. TpynoBoe Bociutanue;
HCHHOCTI/I HAaYYHOI'O ITO3HAHUS.
42 PeakTuBHOE ABMKEHUE. ITaTpHOTHYECKOE BOCIIUTAHHE;
HCHHOCTI/I HAaYYHOI'O ITO3HAHUS.
43 | Pemenue 3agau. mnynbe Tena. 3akoH coxpaHneHus | TpynoBoe BOCIHTaHHE.
44 | Mexaan4deckas pabota. MOIIIHOCTb. TpynoBoe BocuTaHue.
45 Pemenne 3agau. Mexanudeckas padora.
MomHoCTE.
46 | Dueprus Tena. Kunetnueckas sHeprus Tena. L{eHHOCTH HAYYHOTO TO3HAHHSL.
47 | Pemenue 3agau. PaboTa u usmMeHenue TpymoBoe BOCIIUTAHHE;
KHHeTquCKOﬁ BHCPFHI/I. HeHHOCTH HAay4YHOI'O TIO3HAHMU.
48 | IloreHumanbHas SHEPIus TeJa. L{eHHOCTH HAyYHOTO IIO3HAHMUSL.
49 Pemenue 3anau. [loreHnumansHas 3Heprus tena. TpynoBoe BocriuTaHue;
L[eHHOCTPI HAaYYHOI'O TIO3HAHMUI.
50 | 3akoH coxpaHEHHs SHEPTUU B MEXaHUKE. TpynoBoe BocruTanue.
51 | Pemenue 3amau. 3ak0H COXpaHEHUSI. TpynoBoe BocuTaHue.
52 | KourtposabHasi pagoTa Ne3«3aKkoHbI cOXpaHeHHUS
TpynoBoe BocIIUTaHUE.
B MEXaHHKEe»
Pasnen Mousekyasipaas ¢pusuka
53 OcnoBHoe nosioxxenue MKT. Pa3smepsl mosiekyn. | TpynoBoe BocnuraHue;

LIGHHOCTI/I HAaY4YHOI'O TIO3HAHMUI.
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Macca monekyn

94 | Ocunosuoe ypaBuenue MKT raza TpymnoBoe BOCIUTAHHE;
L[CHHOCTI/I HAaY4YHOI'O TIO3HAHMU.
55 Pemenne 3agau. OcnoBHoe ypaBHeHue MKT TpynoBoe BOCIIMTaHHE;
L[CHHOCTI/I HAaY4YHOI'O TIO3HAHMU.
56 | Temmeparypa u TEIIOBOE paBHOBECHE. [{eHHOCTH HAYYHOTO TIO3HAHMUSL.
57 | Onpenenenue TeMiiepaTypbl. JHEPTUs TEILIOBOTO
L[CHHOCTI/I HAay4YHOI'O IIO3HAHU.
JIBUKCHUS MOJICKYJI.
58 | AGcomoTHas TeMneparypa. Temneparypa mepa LeHHOCTH HAYHOrO TIOSHAHIHA.
KHHETUYECKOM SHEPTUU MOJICKYIL.
59 YpaBHEHHE COCTOSIHUS UICATHLHOTO ra3a TpynoBoe BocniuTanue,
L[CHHOCTI/I HAaY4YHOI'O IO3HAHMU.
60 |Pemenue 3a1au. YpaBHEHUE COCTOSTHUS TpymoBO€ BOCIIUTAHHE;
WJICATLHOTO Ta3a
61 |["a3oBBIC 3aKOHBI TpynoBoe BoCUTaHHE.
62 | Pemenue 3amay. ['a30BbIe 3aKOHBIL. TpymoBoe BOCIIUTaHKE.
63 | I'paduku u3ompoieccos. TpymoBoe BociuTaHue.
64 | OmpeneneHue mapaMeTpoB rasa mo rpadukam TpymoBoe BociuTaHue.
HU30IIPOIIECCOB IlenHocTH Hay4YHOTO MO3HAHUS.
65 | KoHTponbHas pabota MonekysipHO-KHHEeTHYecKast | TpyioBoe BoCIIUTaHHUE.
TEOPHS Ta30B.
66 | HacermeHHsIii map. 3aBUCUMOCTD JaBJICHUS TpymoBo€ BOCIIUTAHKE.
HACBINIEHHOTO ITapa OT TeMIIepaTypBhl.
67 | BmaxsHOCTB BO3IyXA. LleHHOCTH HAayYHOTO MO3HAHMSL.
OCHOBBI TEPMOJAMHAMHUKHI
68 BuayTtpennss sHeprus LleHHOCTH HAay4YHOTO TIO3HAHHSI.
69 Pabota B TepmonnHaMuke I{eHHOCTH HAYYHOTO TO3HAHMS.
70 | Buyrpennss sHeprus. Pabora raza. Pemenue TpymoBoe BOCIIUTAHHE;
3a4a4. IleHHOCTH HAYyYHOTO ITO3HAHUSL.
71 KonudecTBo TEIIOTHI . [{eHHOCTH HAyYHOTO TO3HAHUSL.
72 [TepBriit 3akoH TepMoauHaMUKU. [Iprumenenne
MIEPBOro 3aKOHA TEPMOJIUHAMUKY K PA3INYHBIM Tpynosoe BocnTanne;
HCHHOCTI/I HaY4YHOI'O ITO3HAHUA.
poreccam.
73 Pemenne 3amau. [1epBeiii 3akoH TepMoauHaMuKy. | TpynoBoe BocnuTaHue.
74 | Bropoii 3aKOH TEPMOIUHAMUKH. TpynoBoe BociuTaHue;
HCHHOCTI/I HAaYYHOI'O ITO3HAHUS.
75  |IlpuHIMNO OeiCTBUS TEIIOBBIX IBUraTelNEeH.
KoadduimenT noneznoro neHCTBUS TEMIOBBIX LleHHOCTH HAYYHOTO TIO3HAHHUSL.
JIBUTATEJIEN.
76 | Pemenwue 3amay. TernsoBbie ABUraTelNu. TpynoBoe Bocmutanue.
77 | KoutponbHas pabota Ned «TepmoauHamMuka u
TpynoBoe BocmUTaHUE.
MOJIEKYIsIpHast (PU3HKa
Paznes OCHOBBI 3JICKTPOAMHAMHMKH. JJIEKTPOCTATHKA
78 | DnexTpuyecKuii 3aps. 3aKOH COXpaHEHUs
HeHHOCTH HAay4YHOI'O TIO3HAaHMU.
AIIEKTPUYECKOTO 3apsjia.
79 | 3axon Kynona. Exununa snekrpudeckoro 3apsifa. |LleHHOCTH Hay4HOro MO3HAHHSL.
80 | Pemenwue 3amau. 3akon Kymnona. TpynoBoe BocuTaHue.
81 | Dnektpuueckoe noje. HampsikeHHOCTH TpymnoBoe BOCIUTAHHE;
AIIEKTPUYECKOTO TOJISL. LIeHHOCTH HAYYHOTO O3HAHUSL.
82 | Pemenue 3ama4y. HanpsokeHHOCTH DIEKTPHUECKOTO

T10JI4.

TpynoBoe BocIIUTaHUE.

11




83

IloTenumnanbHas OHEPIruUd 3aps’KCHHOIO TCjia B
OJHOPOJHOM JJICKTPUYCCKOM I10JIC

L[CHHOCTI/I HAay4YHOI'O ITIO3HAHU.

84  |I[loTeHIMAN EKTPUIECKOTO TOJIS U PA3HOCTh TpynoBoe BociuTanue;
MTOTCHIIMAJIOB. L{eHHOCTH HAYYHOTO TIO3HAHMUSL.
85 | CBs3bp MeXIy HANPsHKEHHOCTHIO
IEKTPOCTATUYECKOTO TOJIS U PA3HOCTHIO [{eHHOCTH HAYYHOTO TIO3HAHHUSL.
MTOTCHIIMAJIOB. DKBUTIOTCHIIMAIBHBIC TIOBEPXHOCTH
86 | Pemenwue 3anau. [loTeHnmanbHas sHeprust
3apspkeHHOro Tena. [loreHnunan anekTpudeckoro | TpymoBoe BocnuTaHue.
TTOJIS.
87 | DnexrpoemkocTh. KoHmeHcaTOphl. DHEPTHS
TpynoBoe BocIUTaHUE.
3apsHKEHHOTO KOHICHCATOPA.
88 | KonTpoawHas pabora Ne5 « DIEKTpOCTaTHKAY) TpynoBoe BOCIIUTAHHE.
3aKOHBI MOCTOSIHHOT0 TOKA
89 | Dmexrpudeckuii Tok. Cria Toka. Y cIoBuUs
HCHHOCTI/I HAaY4YHOI'O ITIO3HAHU.
CYIIECTBOBAHUS JICKTPHUECKOTO TOKA.
90 |3akon Oma g yuactka rienu. ConpoTuBIieHUE TpynoBoe BOCIIUTAHUE;
IIPOBOJIHUKA. [leHHOCTH HAYYHOT O TO3HAHUS.
91 Onektpuyeckue uenu. IlocnenoparensHoe u
TpynoBoe BoCIUTaHUE.
TapajuIeNIbHOE MOAKITFOUECHUE TIPOBOTHUKOB
92 | Pemienue 3amau TpymoBo€ BOCIIUTAHKE.
93 | PaboTa ¥ MOIITHOCTH IIOCTOSTHHOTO TOKA. TpymoBo€ BOCIIUTAHKE.
94 DnekTpoABMKYyIIas cuia. 3akoH Oma il OJTHOU
HCHHOCTI/I HAaY4YHOI'O ITIO3HAHU.
L[enu.
95 Pemtenue 3amay. 3akoH OMa 1 ITOJTHOH LIEIIHN. TpymoBoe BOCIIUTAHHE.
96 | KontposbHas padota Ne6 «3aK0HBI TOCTOSTHHOTO
TpynoBoe BoCIIUTaHUE.
TOKa»
JJIeKTPUYECKUI TOK B PAa3JIMYHbIX Cpeaax
97 | DnexTpuyeckas MPOBOAUMOCTH PA3IMUHBIX
BEIIECTB. DJIIEKTPOHHAS POBOIUMOCTD METAJIOB. |LIEHHOCTH HAayYHOTO MO3HAHUSL.
CBepXIpOBOJIUMOCTb.
98 | DnexTpuueckuil TOK B HOJYIMPOBOTHUKAX TpynoBoe Bocrutanue.
99 DJIEKTPUYECKHUI TOK B BaKyyMe. DJIEKTPOHHO-
TpynoBoe BocmUTaHUE.
JydeBasi TpyoOka.
100 | DnexTpuYecKuil TOK B KHUIKOCTAX. 3aKOH
TpynoBoe BocmUTaHUE.
AJIEKTPOJIN3A.
101 | DOnexTtpuueckuit Tok B razax. CaMoCTOsITeNbHBIE U
HCHHOCTI/I HaY4YHOI'O ITO3HAHUA.
HECaMOCTOSITEJIbHBIE pas3psi/ibl
102 | Utorossiit ypok [loBTopenue kypca ¢uzuku 10

KJj1acca

HCHHOCTI/I HaY4YHOI'O ITO3HAHUA.

Vuebnas nmporpamma 11 kinacca paccunrana Ha 102 yaca (3 yaca B Hezelno)
Conepxanue kypca cootHocutcst ¢ YMK I'. fI. Mskumes b.b. byxosues B. M. Hapyrun

Basossiit ypoBens 11 kimacc (M. ITpocemmenue 2021 r.)

Ne Paznen Konunuectso KoHnTponbHas JlaGopaTopHsble
4acoB paboTa paboThI
1. OcHoBBI NEKTPOANHAMHUKH. 15 1 1
MarnutHoOE€ noie.
2. Konebanus u BOJIHBI. 5
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MexaHnueckue KojaeOaHus

3. DNEeKTpPOMarHUTHBIE KOJIeOaH!s 25 2

4. CaeroBble BOJIHBI 3aKOHbI 21 1 2
reOMETPUUECKOU ONITUKH

o. DneMEHTbI TEOPUU 5
OTHOCHTEIIEHOCTH

6. KBanroBast pusuka 27 1 1

Uroro: 102 yaca

11 kaace ( 102 4, 3 yaca B HeIeNI0)

NQ Pa:ﬂleﬂ. TeMa yp0Ka OcCHOBHEBIE HalpaBJICHUA BOCITUTATEILHON
YpOKa JEATENBHOCTH
OcHOBBI YJIEKTPOAUHAMUKH. MarHuTHOeE moJie.
1 MarnuTHO€ noJie Toka. BeKTop MarHuTHOM
HCHHOCTI/I HAaY4YHOI'O ITIO3HAHU.
WHTYKITHHA
2 JIvHUM MarHUTHOW WHIYKIMHU IleHHOCTH HAYYHOTO MTO3HAHUSI.
3 Cuiia AMnepa L{eHHOCTH HAYYHOTO MO3HAHUS.
4 Pemenne 3agau Crita Ammepa TpynoBoe BOCIIMTAHHKE.
5 JleficTBHEe MarHUTHOTO TOJIS HA IBHKYIIUICS
TpynoBoe BoCIUTAHUE.
3apsa. Cuia Jlopenua.
6 Pemenwue 3amau Cuna Jlopenia TpynoBoe BOCIUTAHUE.
7 TpynoBoe BOCIUTAHUE;
MarHuTHbIE CBOMCTBA BEILIECTBA. I{eHHOCTH HAYYHOTO TO3HAHMS.
8 SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH. TpyaoBOE BOCIHTAHHE;
MarHuTHBIN TOTOK. I{eHHOCTH HAYYHOTO TO3HAHMS.
9 3aKOH 3JIEKTPOMarHuTHOM MHIYKUIHUH. BuxpeBoe
ANIEKTPUYECKOE MOJIE. LIeHHOCTH HAYYHOTO MO3HAHHSL.
10 O/1C uHAYKIMY B IBMKYIIMXCS TPOBOTHHKA. LIeHHOCTH HAYYHOTO MO3HAHHSL.
11 Pemenue 3a1a4 3aK0oH 371€KTPOMArHUTHOM
WHIYKIHU. IleHHOCTH HAyYHOTrO MO3HAHHSI.
12 | fBnenue camouHIyKIKU. IHIYKTHBHOCTD LIeHHOCTH HAYYHOTO MO3HAHHUSL.
13 | Pemenue 3aaau. SIBneHre caMOUHIYKIUH.
NHAyKTUBHOCTD. TpynoBoe BocCITUTaHUE.
14 | DHeprust MArHUTHOTO TIOJIS L{eHHOCTH HAYYHOTO TIO3HAHHUSL
15 | KourpomsHas pabota Nel. «MaruuTtHoe moJie. TpynoBOE BOCIUTAHHE;
DNeKTPOMarHUTHASI MHIYKIIHS. L{eHHOCTH HAYYHOTO TIO3HAHHUSL
KoJsie0anus u BoJiHbI. MexaHn4eckne KoJie0aHus
16 Mexanudeckue kojebanus. KonedbarenbHbie LIeHHOCTH HAYYHOTO MTO3HAHHMS.
CUCTEMBI.
17 | XapakTepuCTUKH KOJIe0aTeabHOTO IBUKECHUS.
["apmMoHuyeckue KoyebaHusl. I{eHHOCTH Hay4YHOr0 NO3HAHHSL.
18 Pemenne 3agau. Mexanndeckue KojacOaHms. TpynoBoe BocriuTaHue.
19 | Baryxaronrue u BoIHYX/ICHHBIE KOJICOAHHSI. Tpya0BO€E BOCHHTAaHHME.
20 TpynoBoe BOCIUTAHHE;
Pe3OHaHC. LIGHHOCTI/I HAaYYHOI'O TIO3HAHMU.
DJIEKTPOMarHuTHbIE KoJIeOaHusI
21 CBOOOTHBIC U BBIHYKICHHBIC

QJICKTPOMAIrHUTHBIC KoJieOaHwsI.

LIGHHOCTI/I HAaY4YHOI'O TIO3HAHMUI.
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22

Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMAIrHUTHBIMU KOJIEOAHUSIMH.

L[CHHOCTI/I HAay4YHOI'O ITIO3HAHU.

23 | XapaKTepHUCTUKH FIEKTPOMArHUTHBIX
rapMOHUYECKHX KoeOaHuil. YpaBHEeHUE
OTMCBIBAIOIIEE MTPOLIECCHI B KOJIEOATETLHOM
KOHTYpE. [{eHHOCTH HAyYHOT O TO3HAHUS.
24 | Pemenue 3a1a4. DICKTPOMArHUTHBIC
KoJIeOaHusI. TpynoBoe BOCIUTAHUE.
25 | [epeMeHHBIil TOK. [{eHHOCTH HAYYHOTO MO3HAHNSL.
26 | AKTHBHOE CONPOTHBIICHHE B IIETI TIEPEMEHHOTO
TOoKA TpynoBoe BocIIUTaHUE.
27 | KonnmeHcaTop ¥ KaTylika HHIYKTHBHOCTH B
ey NEPEMEHHOI0 TOKA. TpynoBoe BOCIUTAHUE.
28 | Pemrenwue 3amau. [lepeMeHHBII TOK. Tpym0BOE BOCITMTAHHE.
29 | Pe30oHAaHC B DIICKTPHUUECKOM IIEMH. 1[eHHOCTH HAYYHOTO MO3HAHUS.
30 | KoHTpompHas paboTa. DICKTPOMarHUTHBIC TpymoBOE BOCIIUTAHHE;
KoJieOaHusI. I{eHHOCTH HAYYHOTO MO3HAHUSL.
31 ITaTpuoTrueckoe BOCIUTAHHUE;
TpynoBoe BOCIIUTaHUE;
['eHepaTtop nepeMeHHoro Toka. LleHHOCTH HAYYHOTO MTO3HAHHUSL
32 ITaTpuoTrueckoe BOCIUTAHHUE;
TpynoBoe BOCIUTaHUE;
TpancdopmaTop nepeMeHHOTo TOKA. LleHHOCTH HAYYHOTO TIO3HAHMSI.
33 ITaTproTrueckoe BOCIUTAHHUE;
[IpousBoicTBO, Nepenaya u noTpedieHme TpymoBoe BOCIUTAHHE.
AJIEKTPUYECKON SHEPIHUU.
34 TpymoBoe BociuTaHue.
Pemenue 3anau. [lepemeHHbli TOK.
35 | Mexannveckue BOJTHBI. XapaKTePUCTUKH
BOJIHBI. TpynoBoe BoCIIUTaHUE.
36 | PacpoctpaHeHue BOJH B YIIPYruX cpeaax. TpPyLOBOE BOCIIUTAHIE.
37 3BYKOBBIE BOJIHBI. Tpynosoe Bocriuranmue;
LIeHHOCTH HAYYHOTO MO3HAHMSL.
38 | UnTepdepenius, nudpakiids W NOJISIpU3aIUs TpyioBOE BOCTHTAHHE.
MEXaHUYECKUX BOJIH.
39 Pemenue 3agau. MexaHH4eCKHUE BOJIHBI. TpPyLOBOE BOCIIUTAHIE.
40 | DNEeKTpOMArHUTHBIE MOJIE. DIEKTPOMArHUTHBIE
BOJIHBL. TpymoBoe BocriTaHue.
41 N3obperenus paauno. [IpuHIUIIBEI paiOCBS3H. [TaTproTHYECKOE BOCIIUTAHHUE;
TpynoBoe BOCOIUTAHUE;
L{eHHOCTH HAYYHOTO TIO3HAHHUSL
42 | CBoiicTBa dNEKTPOMArHUTHBIX BOJH. LIeHHOCTH HAyYHOTO [IO3HAHMSL.
43 Buel paagroBOIH U 0COOEHHOCTH HX
pacnpoCTpaHCHUA. LIeHHOCTH HAayYHOTO MTO3HAHMS.
44 [TaTproTHYECKOE BOCIIHTAHUE;
Pannonoxarus. TpynoBoe Bocriuranue;
[{eHHOCTH HAYYHOTO TIO3HAHMUSL.
45 ITatpuoTtnueckoe BoCUTaHUE;
TpynoBoe Bociuranue;
PazButue cpeacts cBs3u. LleHHOCTH HAYYHOTO O3HAHUSL.
46 | KoHTpoNbHBIHM TeCT Mo TeMe PaanoBOJIHEIL. TpynoBoe Bociutanue.

Busr PaarOBOJIH.
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Pasznen OnTtuka. CBeToBbI€ BOJHBI 3aKOHBI FCOMeTpI/I‘leCKOﬁ OIITUKHU

47 | KoprnyckynsipHasi 1 BOJHOBasi TEOPUU CBETA.
H3MepeHnne CKopoCcTH CBeETa. I{eHHOCTH HAYYHOIrO IO3HAHUS.
48 [Tpunuun ['tolirenca. 3akoH OTpakeHUs CBETA. LleHHOCTH HAYYHOTO TIO3HAHUSL.
49 TpynoBoe BocnuTaHue.
IToctpoenne n300pa>keHusI B TUIOCKOM 3€pKaJie.
50 TpymoBo€ BOCIIUTAHHE;
Pemenue 3a1a4. 3ak0H OTpa)KEHUs CBETA. L[eHHOCTH HAYYHOT'O MTO3HAHHSI.
51 TpynoBoe BOCIIUTAHHE;
3aKOH NPEIOMIIEHHSI CBETA. L{eHHOCTH HAYYHOTO IIO3HAHHUSL.
52 Ilonnoe OTPAKCHUE CBCTA IIPHU MIEPEXOJAC U3 TpynoBoe BOCIUTAHUE;
OJHOM Cpelibl B IPYTYIO. LleHHOCTH HayYHOTO MO3HAHUSI.
53 TpynoBoe BocIUTaHUE.
Pemenue 3anau. [Ipenomiienne ceera.
54 | Jlunzbl [locTpoeHue n300pakeHus: B TOHKON TpynoBoe Bocriutanue.
JIMH3E.
55 | Pemenue 3agau [loctpoenne nzodpaxeHus B
TOHKOM JIMH3E. TpynoBoe BocTUTaHUE.
56 PopMyIta TOHKOW JIMH3BL. Y BEJTUYEHHE JINH3BL. TpynoBoe BociuTaHHE.
57 | Pemenwue 3amau. Dopmyia TOHKOMN JIHH3HL. TpynoBoe BOCIIUTAHUE.
58 BonnoBas ontuka. Jlucniepcust csera. [leHHOCTH HAYYHOTO IMO3HAHUSI.
59 | Unrepdepennus cera. L{eHHOCTH HAYYHOTO MO3HAHUS.
60 Pemenwue 3a1au Jlucriepcust u uaTephEepeHITUSI TpyaOBOE BOCIIUTAHHE.
CBETa.
61 TpynoBoe BocIIUTaHUE.
[Ipumenenne naTEpEepeHITNN.
62 | Iudpakuus cera. LleHHOCTH HAYYHOTO TIO3HAHHSI.
63 | Hdudpakiuonnas pemerka. Dopmyna
TU(PaAKIIMOHHON PEIICTKH. TpymoBoe BOCIUTAHHE.
64 Pemenne 3amgau. {udpaxius cera. TpynoBoe BOCIIMTAHHKE.
65 | I[lomepeunocts cBeTOBBIX BOJH. [lomspusarus
CBETa. HCHHOCTI/I HAaYYHOI'O ITO3HAHUS.
66 TpynoBoe BocIUTaHUE.
Pewenue 3agau BonHoBBIE CBOIICTBA CBETA.
67 KonTtponbHas padoTa no teme BomHoBas TpyIOBOE BOCITHTAHHE.
OTTHKA.
DJieMeHTbI TEOPHU OTHOCUTEIbHOCTH
68 | 3aKOHBI ANEKTPOAUHAMUKH U IPUHLIUIL
OTHOCHUTEIIbHOCTH L{eHHOCTH HAYYHOTO TIO3HAHHUSL.
69 | ITocrynarel TEOPUH OTHOCHTEIBHOCTH. L{eHHOCTH HAYYHOTO TIO3HAHHUSL.
70 | OcHOBHBIE CIEACTBUS U3 MTOCTYIIATOB TEOPUU
OTHOCHUTEIIbHOCTH. L{eHHOCTH HAYYHOTO TIO3HAHHUSL.
71 | DiieMeHTHI PENSATHBUCTCKON TMHAMHUKH. Tpy10BO€ BOCHHUTAHHUE.
72 | Pemenue 3a1a4 DJIeMEHTBl TEOPUU
OTHOCUTEIBHOCTH TpynoBoe BocIUTaHUE.
H3ny4yeHus H CIEKTPbI
73 | U3nyuenue cBeTa BelecTBOM. Buipl
HCHHOCTH HAy4YHOI'O TIO3HAaHMU.
U3JIyYEHHUE.
74 | Cnektpsl. Buapl cnektpoB. CrieKTpalibHbIN
aHaJInu3. LIGHHOCTI/I HAaYYHOI'O TO3HAHU .
75 | UudpakpacHoe, yabTpapHroIeTOBOE U

PCHTICHOBCKOC U3JIYUCHUC

LIGHHOCTI/I HAYYHOI'O TO3HAHU .
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76

[1TkaJia 31€KTPOMAarHUTHBIX BOJIH.

‘ L[CHHOCTI/I HAaY4YHOI'O TIO3HAHMU.

KBanroBas pusuka

17 [TaTproTHUuecKO€ BOCIUTAHUE;
doroaddext. Teopust potoarddexra. [[eHHOCTH HAYYHOTO TIO3HAHMUSL.
78 [TaTproTHUECKO€ BOCTIUTAHUE;
[Tpumenenne porodrddekra. TpymoBOE BOCITHTAHHE.
79 [TaTproTHUECKOE BOCTIUTAHUE;
DOTOHBI. TpynoBoe BocuTaHue.
80 | Pemenue 3amay. ®otodpdexT. Tpym0BOE BOCITUTAHHE.
81 Crtpoenue atoma. OnbiTel Pezepdopaa. LIeHHOCTH HAYYHOrO MO3HAHUSL.
82 | KsanToBsle mocrynarsl bopa. 1[eHHOCTH HAYYHOTO MO3HAHUS.
83 Mojens atoma Bogopo. KBantoBast MmexaHuka. | I[eHHOCTH HAYYHOTO MO3HAHUS.
84 [TaTproTHUuecKO€ BOCIUTAHUE;
Jlazepsl LIeHHOCTH HAyYHOTO MTO3HAHMSI.
85 | Pemenue 3amau. Mozens aroma. [locTynaTs
bopa. TpymoBoe BOCITUTAHNE.
86 Pemenue 3a1au. Mogens atoma [loctynarsr TpymoBoe BOCIIUTAHHE.
Bbopa.
87 | OTKpBITHE PaJHOAKTHUBHOCTH. L{eHHOCTH HAYYHOTO [O3HAHKSL.
88 | Bujpl paMOaKTHBHBIX U3ITY4SHHIA. I{EeHHOCTH HAYYHOTO TTO3HAHHA.
89 | Ctpoenue atoMHOTO sipa. SIepHBIE CHIIBL. L{eHHOCTH HAYYHOTO MO3HAHUS.
90 DHeprus CBS3U aTOMHBIX sijiep. SnepHbie I[TaTpHoTHYECKOE BOCITHTAHHE;
peakuun. IleHHOCTH HAay4YHOrO ITO3HAHMSI.
91 ITaTproTryeckoe BOCIUTAHHUE;
Pemenue 3agau JHeprus CBsA3M aTOMHBIX siiep. | LleHHOCTH HAy4HOrO MO3HAHMS.
92 IMaTproTHyeckoe BOCIMTAHHUE,
Snepusie peakunu. JleneHui saep ypaHa. I{eHHOCTH HAYYHOTO TO3HAHMS.
93 | Henenwuii sanep ypana. Llennas peaxuus I[TaTpHoTHYECKOE BOCITHTAHHKE;
JIeJICHUS. LIeHHOCTH HAYYHOTO O3HAHHSL.
94 [IpuMeHenue siepHO SHEepruu. SnepHpIi [NaTpHoTHYECKOE BOCITHTAHHE;
peaktop ADC. I{eHHOCTH HAyYHOTO ITO3HAHHUSI.
95 | U3ortonsl. [lonyyenue u npumeHeHne IMaTpuoTHYECKOE BOCIIUTAHHE;
paZlOaKTUBHBIX H30TOIOB. LIeHHOCTH HAYYHOTO MO3HAHHSL.
96 | buonoruyeckoe neicTBUE paAOAKTUBHBIX
U3TyYCHHUM. TpynoBoe BoCcUTaHHE.
97 [TaTproTHYECKOE BOCIIMTAHUCE;
TepMosiiepHbie peakiuu. L{eHHOCTH HAYYHOTO TIO3HAHHUSL.
98 | KontposbHas pabota "dusnka aTomMa u
aTOMHOTO sifpa’. TpynoBoe BocUTaHHE.
99 [TaTproTHYECKOE BOCIIMTAHUCE;
®du3rKa IeMEHTAPHBIX YaCTHII L{eHHOCTH HAYYHOTO TIO3HAHHUSL
100 [TaTproTHYECKOE BOCIIHTAHUE;
Jlentonsl, Anpons! u Kapku LIeHHOCTH HAYYHOrO MO3HAHHUSL.
101 | Enxunas dusuyeckas kapTuHa MEpPa TpynoBoe BociuTaHue.
102 [laTpuoTryecKkoe BOCIIUTAHUE;

3HadeHUE HAayKHN (I)I/I3I/IKI/I B COBPECMCHHOM MUPC.

HeHHOCTH HAYYHOI'O TIO3HAHMUI.

Onenka 0TBEeTOB 00y4alOLIUXCH
OtmeTKa «5» CTaBUTCSA B TOM Ciydae, eciid 0OydyaroImuicsl MOKa3bIBaeT BEPHOE MOHUMAHHE

(pPIBH‘-ICCKOfI CYIIHOCTHU pacCCMAaTpHUBACMbIX SIBICHUHU U BaKOHOMCpHOCTCf/'I, 3aKOHOB H Teopnﬁ, a
TAKXKC IIPaBHUIILHOC OIIPEACICHUC (I)I/I3I/I‘-IGCKI/IX BCIMYWH, HUX CIUHHUI] H CII0CO00B HU3MCPCHUA:
MPpaBHUJIbHO BBITIOJIHACT YCPTCIKU, CXEMbI U Fpa(bI/IKI/I; CTPOUT OTBECT IIO CO6CTB€HHOMy IJ1any,
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COTIPOBOXIAET paccka3 COOCTBEHHBIMH MPUMEpPaMH, YMEET MIPUMEHSATh 3HAHUSI B HOBOM CUTyalluu
MIPY BBIMOJHEHUN MPAKTUYECKUX 33J[aHUI; MOXKET YCTAHOBUTH CBSI3b MEXK]y M3y4aeMbIM U paHee
M3YYCHHBIM MaTEPUAIIOM IO Kypcy (U3MKH, a TaKKe C MaTepHalioM, YCBOCHHBIM IIPH U3y4ECHUU
IPYTUX TPEIMETOB.

OTMeTKa «4» CTaBHUTCS, €CIIM OTBET 00YUYAIOMIETOCs YIOBICTBOPSET OCHOBHBIM TPEOOBaHUSM
Ha OTMETKy 5, HO JaH 0e3 HCIOJh30BaHUS COOCTBEHHOIO IUIaHA, HOBBIX IMPUMEPOB, 0O€3
IPUMEHEHUs] 3HAHWW B HOBOM CHUTyallUd, 6€3 HCIIOJIb30BAHUS CBA3EH C paHee H3YYEHHBIM
MaTepuajioM W MaTepuajoM, YCBOCHHBIM NIPH HU3YYCHHH JIp. MPEAMETOB: €CIU O00yJaroniuics
JOTYCTHJI OJIHY OIIMOKY MM He 0oJiee NBYX HEIOYETOB M MOXKET UX UCHPABUTHh CAMOCTOSITEIHHO
WM ¢ HEOOJBIIION TIOMOIIBIO YUUTEISI.

OT1meTrka «3» CTaBUTCSA, €CIM OOYUYaIOIIMIICS MPABUIILHO MOHUMAET (PU3UUYECKYIO CYIIIHOCTh
paccMaTpUBaeMbIX SIBICHUW U 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTJAEIbHBIE MPOOEbl B
YCBOEHUU BOMPOCOB Kypca (U3UKHU, HE TPEMSATCTBYIONIUE TAIbHEHIIEMY YCBOECHHMIO BOIIPOCOB
MIPOTPaMMHOTO MaTepuala: yMEeT MPUMEHSTh MOTYyYSHHBIC 3HAHUS TIPU PEIIEHUHU MPOCTHIX 3a71a4 C
WCIIOJIb30BAHUEM TOTOBBIX (OpMyN, HO 3aTpyaHsSETCS TIPU PEIICHUH 3a/ad, TPeOYIomuX
npeoOpa3oBaHusi HEKOTOPBIX (QopMyll, AOMycTHs He Oosiee OJHOW TpyOol OMIMOKH W JBYX
HEJ0YETOB, HE O0JIee 0HOM rpy0oi U OTHOM HerpyOoi omuoku, He O6osee 2-3 HerpyObIX OMHUOOK,
0JIHO HerpyOo# oMOKY U TPEX HEAOUYETOB; NOMYCTUI 4-5 HETOUETOB.

OTMeTKa «2» CTaBHUTCS, €CJIM 00YJAIONTUICS HE OBJIaIe]l OCHOBHBIMY 3HAHHMSMH H YMCHHUSIMH
B COOTBETCTBHU C TPEOOBAHHSAMHU MPOTPAMMBI M JOIMYCTHJ OOJBIIE OMIMOOK M HEIOYETOB UYEM
HEOOXOIUMO TSI OTMETKH «3».

OueHkKka KOHTPOJbHBIX padoT

OT1MmeTKka «5» CTaBUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMO0K U HETOUYETOB.

OtrMeTka «4» craBUTCA 32 pabOTy, BBINOJIHEHHYIO MOJHOCTHIO, HO MPHU HAJIWYUM B HEH HE
OoJiee oTHOM TPyOOi U OTHOW HErpyOOii OITMOKHK M OJTHOTO HeouéTa, He Oojiee TPEX HEAOUETOB.

OT1merka «3» CTaBUTCA, €COU OOYYArOIIMICS TMPaBUIBLHO BBHITIOJHUI HE MeHee 2/3 Bcel
paboThl WIM AOMYCTHJI He Oojiee OAHOW TpyOOH OMMOKM W JIBYX HEIO4YETOB, HE 0OJiee OTHOM
rpyOoi OIMOKK M OJHOM HErpyooi OMIMOKH, HE 0oJiee TpeX HErpyObIX OIMIMOOK, OJHOU HErpyooid
OLIMOKYU M TpeX HEAOUYETOB, IPU  HATWYHNU 4-5 HETOUYETOB.

OTMeTKa «2» CTaBUTCS, €CIIM YUCIO OMIKUOOK M HEJOUETOB MPEBBICUIIO HOPMY ISl OTMETKH 3
WJTY TIPaBUJILHO BBITIOTHEHO MeHee 2/3 Bcell paboThI.

Ouenka jsadopaTopHbIX padoT

OtrMeTka «5» cTaBUTCS, eclu OOydYaroIIMiics BBIMIOJNHAET pabOTy B MOJHOM OOBbEMeE C
coOnroieHneM HEeoOXOAMMON  MOCIEOBATEIbHOCTH TPOBEJIEHUS ONBITOB W  HU3MEpPEHUl;
CaMOCTOSITENILHO U PallMOHAILHO MOHTUPYET HE00X01MMOe 000pyI0OBAaHHUE; BCE OTBITHI TPOBOIUT B
YCIOBUSX M pPEXHUMax, O00eCIeYuBaIOIUX TMOIyYeHHE MPABWIBHBIX PE3yJAbTaTOB U BHIBOJIOB;
coOnroaer TpeOOBaHMS TPaBHI O€30MACHOCTH TPYyAa; B OTYETe MPABHIBHO U AaKKypaTHO
BBITIONIHSAET BCE 3aMUCH, TaONHIBI, PUCYHKH, 4YepTeXH, TpaduKu, BBIYUCICHUS; TMPABUIHHO
BBITIOJTHSIET aHATTU3 TIOTPELTHOCTEH.

OtMeTKa «4» CTaBUTCS, €CIIU BBIMIOJIHEHBI TPEOOBAHUSA K OTMETKE «5», HO OBLIO JOMYIIEHO
2-3 "Henodera, He OoJiee OJHOM HErpyOoil OIMOKK U OJTHOTO HEOUETA.

OtMmeTka «3» cTaBUTCS, €cTU padOTa BBHIMIONHEHA HE TOJHOCTHIO, HO 00BEM BBHITIOJHEHHOMN
4acTH TaKOB, YTO IMO3BOJIAET MOJYYUTh TNPABUIbHBIC PE3yAbTaThl M BBIBOJBI: €CIH B XOJE
MIPOBEJICHUS OTBITa U U3MEPEHHH ObLITN JOMYIICHBI OIIUOKH.
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OtMmeTKa «2» cTaBUTCs, €cid  paboTa  BBHINOJHEHa HE  TOJHOCTBIO W 00BeM
BBIMIOJTHEHHOW 4YacTH paboThl HE IMO3BOJISET CIENaTh IPABWIBHBIX BBHIBOJIOB: €CIH ONBITHI,
M3MEPEHUs1, BBIYUCIICHNUS, HAOIIOJCHNUS TPOU3BOIMIINCH HETIPABHIIBHO.

Y4eOHO-MeTOANYECKHE TOCOOUS A1 00yYaIOIIUXCS
VYuebnuk I'.51.Mskumes, b.b.byxosues, H.H.Cotckuit «®u3uka» kinaccuaeckuit kype. 10, 11
kiace» — Mockaa, [Ipocsemenne, 2023 T.

Hunaktrueckue matepuansl @usuka 10-11 kimace / A.E.Mapon, E.A.Mapon. — M.: U3natenscTBO
«podar, 2014.

TemaTnyeckrue KOHTPOJIbHBIEC U CAMOCTOSITENbHBIEC PaboThI o pusuke 10-11 kmacc /
O.U.I'pomiieBa. — M.: UznatenscTBO «DK3amen», 2020 T.

3amaunuk 10—11 xnacc /A.I1. PeimkeBuu U3gatensctBo «Ipoda» 2011 r.
HNHuTepHeT-pecypcsl

XKusas pusuka: ooyuarorias mporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢husuku ¢ ucnosbp3oBanueM Muteprera. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/

dusnka: KOJUICKIUS ONBITOB. http://experiment.edu.ru/

dusnKa: MEKTPOHHAS KOJUIEKIHS OnbITOB. http://www.school.edu.ru/projects/physicexp
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