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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢pu3uke Ha ypoOBHE CpeHEro 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUM K pe3ysIbTaTaM OCBOCHHS OCHOBHOM 00Opa30BaTeIbHOM MPOTpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Ttakxke ¢ yuérom (denepanbHOM pabodeid MmporpaMmbl
BocriuTanust 1 KoHnenuuu npenoaaBanus yuyeOHoro npeaMera «Pusukay B 00pa3oBaTEIbHBIX
opranm3aiusax Poccuiickoit  ®enepanuu, peaqu3yOmUX OCHOBHBIE — 00pa3oBaTelIbHBIC
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeTbHOE MPEAMETHOE COAEpKAHHE,
YCTAaHABJIMBAET PEKOMEH]IyEMYIO IOCIIEOBATEIbHOCTh M3YYEHUS TEM U PAa3/eioB yueOHOTO
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTo mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOydarommxcs. [Iporpamma o ¢pusrke 1aét npencTaBieHue o e,
coJiep’kaHuu, o01Iel cTpaTerui 00y4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYaIOIIUXCS CPeICTBAMU
yuebHoro npenMeta «dusnka» Ha yriryOIEHHOM ypOBHE.

Wzyuenue kypca ¢u3ukud yriayOn€HHOrO YpOBHS IO3BOJIIET pPEaJM30BaTh 3aJadd
npodeccuoHanbHOM OpPHEHTAllMK, HANpPaBJI€HO HA CO3[JaHUE YCJIOBHM IJIsi MPOSBIEHUS CBOMX
UHTEJJICKTyaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4arolmuMmcsi, KOTOpbIE
HEOOXOIUMBI JJIi  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusax MpodhecCHOHATIBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIUATIEHOCTSIM.

B nporpamme mno ¢usuke ompenensroTcs MIIaHUPyEMble Pe3yJbTaThl OCBOCHHS Kypca
(bu3KKYN Ha YPOBHE CpeHEro o0I1ero o0pa3oBaHus: TMUHOCTHBIE, METANIPEAMETHBIE, IPEAMETHbIE
(Ha yriyonéHHoM ypoBHe). HaydHO-MeTo 1070 HueCcKoi OCHOBOM 1JIsl pa3paboTK TpeOoBaHUMN K
JUYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3yJibTaTaM OOyYarolIUXCs, OCBOHMBILUX
nporpamMmy 1o (Qu3MKe Ha YpOBHE CpPEIHEro oOIero oOpa3oBaHUs HA YIIIyOJIEHHOM YpPOBHE,
SBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Iporpamma no ¢u3KKe BKIIOYAET:

IUTaHUPYEMBbIE PE3YIbTaThl OCBOCHUS Kypca (PU3UKH Ha YTIyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PEe3yJIbTaThI MO rojiaM 00yUeHUs;

coJiep;kaHue yuebHoro npeamera « @u3rka» 1Mo rogam o0yyeHusl.

[Iporpamma mo ¢u3uke MMeeT MPUMEPHBIN XapakTep M MOXET OBITh HCIOJIb30BaHA
YUUTEISAMHU (PU3UKH [Tl COCTABJICHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpammMa 10 (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUHUTENEH H
MPEIOCTAaBISAET BO3MOXKHOCTU [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TMOIXOI0B K
IpenoiaBaHuio (PU3UKH Ha YTIyOJIEHHOM YPOBHE IPH YCIOBUU COXPAaHEHHUs 00s13aTeIbHON YacTH
coJiepKaHus Kypca.

@®u3rKa Kak HayKa 0 HanboJjiee OOIIMX 3aKOHAX MPUPO/IBL, BHICTYIIAsl B KAUeCTBE yueOHOIro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalolleM MHpE.
[IkonbHBIA Kypc QHU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABJICHHM, U3y4aeMbIX
XuMuen, Ouosnoruen, pusnueckor reorpadueit m acrpoHommueit. Mcrmonp3oBaHue M aKTHBHOE
npuMeHeHrne (PU3WYECKUX 3HAHWM OMPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAaHCIOPTa, OCBOSHHUS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B
(dhopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaroIIerocs, B pOpMHUPOBAHUE YMEHUHN
MPUMEHSTh HayYHbIF METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMHU YUYeOHBIX HCCIIeI0BaHUM.



B ocHOBy kypca Gpu3nKu Ha ypoBHE CpPEeIHETO OOIIero oOpa3oBaHMs MOJIOKEH PSIT UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3HMKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoes zenepanuzayuu. B cOOTBETCTBUY ¢ HE MaTepual Kypca (pU3uKH 00beTMHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoyiaraeT UCIoIb30BaHNE TYMaHUTapPHOTO
noTeHIHana (GU3nYecKor HayKu, OCMBICIICHHE CBS3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoesa npuknaonoii nanpaenennocmu. Kypc Gusuku yriry0JI€HHOTO ypOBHS MPEATIOaracT
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKHX M TEXHOJIOTMYECKHUX MPUIIOKEHUN H3Y4YEHHBIX
Teopuii W 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCS Ha YpOBHE OOMIMX TNPEACTABICHUN H
COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peannsyeTcs MOCPEICTBOM BBEACHUS DSJIEMEHTOB COJIEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUs MPo0IeM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (U3HKE TOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATEeIbHOCTHOTO noaxoAa. Jyia Gusuku peanusanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeHCTBYromero (akropa
yuebHoro nporiecca. s yriy6néHHOTro ypoBHS — 3TO CUCTEMa CAMOCTOSITENTbHOTO YYEHUYECKOTO
9KCIIEPUMEHTA, BKJIIOYAIOIIET0 (PPOHTANBHBIE YYEHMUYECKHUE ONBITHI MPU H3YyYEHUH HOBOTO
MaTepuaia, 1abopaTopHble paboThl M pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI JBa criocoda
peanu3anum (prU3nYecKoro NpakTUKyma. B mepBoM ciryuae npakTHKyM MPOBOAUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 MOCiIE IEPBOTO U BTOPOTO MOJTYTOIUi B KaXKIOM U3 3TUX KiIaccoB. Bropoit
croco0 — ATO HWHTErpamus pabdoT TMpakTUKymMa B CHCTEMY JIaOOpaTOPHBIX palbOT, KOTOpPHIC
MPOBOJATCS B TIpoliecce M3ydeHus paszaena (temsl). [Ipu sToM mox paboTamMu TpakTUKyma
IIOHUMAETCs CaMOCTOSATEIbHOE HCCIENI0BaHHE, KOTOPOE IMPOBOAUTCS TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIHH.

B nmporpamme no pusuke cucremMa y4YeHHYECKOTO SKCIEPUMEHTA, JTAOOPATOPHBIX padoT U
paKTUKyMa MpeJCTaBlIeHa eqUHBIM NepeuHeM. BoIOop TeMaTHKu Ui 3TUX BUJOB YUYEHHYECKHUX
NPaKTUYECKUX PAa0OT OCYIIECTBISETCS YYaCTHHUKAMH OOpa3oBaTeIbHOIrO Ipolecca MUCXOIs U3
0COOEHHOCTEH TOYpOYHOrO IIJIAHWPOBAaHUS M OCHAIIeHUs KaOuHera ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJaJieHHE OOYYAIOIIMMHUCA YMEHHSIMH MPOBOJIUTH MpPSMble M KOCBEHHbBIE
U3MEpPEHUs, UCCIIEOBAHMS 3aBHUCUMOCTEH (DM3MYECKUX BEIMYMH WU TOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bonbioe BHUMaHKE yIENseTCsl pEIICHUIO pacuEéTHBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIIOTCS 3a/1ayil C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
buznyecKoil MOEINbIO, TO3BOJISAIONINE IPUMEHSATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazjliesia Kypca, TaKk U MHTErpUpys NPUMEHEHUE 3HAHUU W3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay TNPHOPUTETOM SIBISIIOTCS 3alaHUsl Ha OOBsSCHEHHE/TIpeCcKa3aHHe
MpoTeKaHus (U3UIYECKUX SIBJICHUN M MPOIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyromue BeIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmMu DPI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (pu3uku yriyOnEéHHOrO ypOBHSI HAa YPOBHE CpPEIHEro
o0miero o0pa3oBaHUs JIOJKEH H3ydaThCsl B YCIOBHSX NpeAMETHOro kaOuHera. B kaOunere
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITOTHEHUS YKAa3aHHBIX
B MMpOTrpaMMe Mo (PU3MKE YUSHUUECKHX OIBITOB, JIJAOOPATOPHBIX pabOT U paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAJIbHON OCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY IMEPEUUCIICHHBIX B MPOTpaMMe IO
¢u3rKe KIIOYEBBIX JIEMOHCTpAILUil A UCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpYJOBaHUE ISl YUEHHUECKUX MPAKTHUECKUX padboT dopMmHpyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M OOecreyrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
obOyuaronuxcsi. TemMaTHueckre KOMILUIEKTHI JIa0OpaTOpHOrOo 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HWCIIOh30BAaHUHM AHAJIIOTOBBIX U IMH(PPOBBIX MPUOOPOB, a TaKkKe
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUIEC IU(POBBIX TAOOPATOPHIA.

OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOMIMXCS K HAYYHOMY M3YYEHUIO TPUPOIBL,
pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE TMO3HaHUS U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPY>KaIOIUM SIBJICHUSIM;

dbopMupOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa M3y4YE€HUS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢dopmMupoBaHUEe YMEHHH OOBSICHATH SBICHUS C MCIOJIb30BaHUEM (PU3MUECKUX 3HAHWHA U
HAYYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPEACTABICHUHN O pOJIK GUKUKH IJIs Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oyaymiei mnpodeccuoHanbHOM
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JajbHeHlleMy OOy4YeHHI0 B STOM
HaIpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreurBaeTcss pelIeHHeM CIEAYIONIMX 3agad B Ipolecce
U3y4eHHS Kypca (pU3UKU HA YPOBHE CpPEIHEro o0IIero 00pa3oBaHuUs:

npuoOpeTeHne CHCTeMbl 3HAHMK 00 OOmHUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUSIX, BKIIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (QU3UKY U
AIIEMEHTHI aCTPOPU3UKU;

¢dbopMHpOBaHHE YMEHUN NPUMEHATHh TEOPETHUECKUE 3HAHUS JJIs1 O0BSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOEHHUE CIIOCOOOB PEIICHUs PAa3IMYHBIX 3a/1ad C SIBHO 3aJaHHON (PU3NYECKONW MOJIENbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHUEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCIIC 33]]a4 WHKEHEPHOTO XapaKTepa;

NOHMMAaHHE (PU3UYECKMX OCHOB M TPUHIUIOB JEUCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIQICHUE METOJaMH CAaMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (DU3MYECKHUX
HKCIIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUK, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

CO3JIaHUE YCJIOBUM ISl Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JesITeIbHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATbHON ASSTEHbHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B cootBercTBuu ¢ TpedoBanusmu @I'OC COO yriayOneéHHbIN ypoBEHb H3yUSHUS YIeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpeiHero ooiiero oOpa3oBaHusi BEIOMpPAETCS 00YyYarOUIUMHUCH,
IUTAHUPYIOMIUMU TIPOJIOJDKEHUE OOpa3oBaHMsl MO CIEUUATIBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenne ¢usuxu (yriyOonéHHbIN ypoBeHb) Ha YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 gyacoB B Henenmo), B 11 kimacce — 170 gacos (5
YacoOB B HEJICIIO).



2. COAEP)KAHME YYEBHOI'O ITPEMETA
10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPOIBI.

Ousuka — (yHIaMEeHTaNbHas Hayka o npupone. HayuHblii MeTOA MO3HAHHUS U METOMIBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npupoasl. Habmoaenne u sKcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BETUYMH (QHAJIOTOBBIE U IU(PPOBBIE M3MEPUTEIbHBIC
nprOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHu HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue GU3MYECKUX SBJICHHN W MPOILECCOB (MaTepHalibHasl TOYKa, aOCOITIOTHO
TBEPJI0€ TEJI0, UAcaIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). [ unoreza. duznueckuii
3aKOH, TPaHULIbI ero npuMeHuMocTH. Dusnyeckas Teopus.

Pons m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, npAKMUKyM.

N3mepenue cuiibl TOKA U HAMIPSHKEHUS B LIEMTU MMOCTOSTHHOTO TOKA MTPH MOMOIIM aHAJIOTOBBIX
U IU(DPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nzmepenus GU3NIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHrne. OTHOCHTEIBHOCTh MEXAaHWYECKOIro JBIKeHHs. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3aja9i MEXaHHUKH.

Pannyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUHH Ha OCH CHCTEMBl KOOPIWHAT.
TpaekTopus.

[lepemermienue, CKOpocTh (CpemHsst CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE
MaTepUaJbHOM TOUKH, UX MPOEKIIMU HA OCU CUCTEMbl koopAuHAT. ClloKeHHE MepeMEIeHUN 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUaIbHOU TOUYKHA OT BPEMEHU U UX TPapuKH.

CBobosaHoe nasieHue. Y cKopeHrne cBo00IHOro naieHus. JBrkeHne tena, OpoeHHOro 1m0
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHUSI MAaTEPUAIIbLHOM TOYKH OT
BpEMEHU U UX rpaduKH.

KpuBonunelinoe nBuxeHue. J[BUkeHne MaTepruaibHOW TOUKH 110 OKPYKHOCTH. YTJIOBasl U
auHelHas ckopocTb. Ilepumon u yacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJbHOE (TaHTeHIIMATBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHu4eckue yYCTpONCTBA W TEXHOJOTHMYECKHE MPOLECChl: CHUAOMETP, ABUKEHUE
CHApSJIOB, LICTIHEIE, IeCTepEHYATHIC U PEMEHHBIE Iepeaadn, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaebHOro nepexoa 1 i3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTANIBHO.

HampaBnenue CKOpOCTH MpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanme yriIoBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHHe TyTel, TPAGKTOPHUIl, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CHUCTEMaXxX OTCUYETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

W3mepenune yckopeHus Ipy NPsAMOIUHENHOM PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne yCKOpeHHsi CBOOOTHOTO MaieHus! (PEKOMEHI0BAHO MCTOb30BaHME ITU(DPOBOI
nabopatopun).

Wzydenue nBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIbHO. [IpoBepka runoressl 0 MpsMon
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yueHne nBUKEHUA Tea MO OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoja OOpalleHHs KOHWYECKOro MasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepsbiii 3akoH HptoToHa. HepunaibHbie cUCTEMBI OTCUETA. [[pUHIMI OTHOCUTEIBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUETA (OTpEAeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHiun cyneprno3uiuu Cuil.

Bropoii 3akon HeroToHa 11711 MaTepraibHON TOUYKH.

Tpetuii 3akoH HploTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHOW MacChl.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TaJeHHst OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKeHHE HEOECHBIX Tell U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBXKEHUS M cCuja TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBIeHUs NpU ABUKEHUM Tela B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBH>KCHHUS.

JHasnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKHUE IPOLECCHl: IMOAIIMIHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMATBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX LMJIMHIPOB WJIM WIIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIONIEH IPUIIOKEHHBIX K TEIY CUJI C IIPOM3BEEHUEM MacChl Tella
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3mepeHne mace 1o B3auMOJIEHCTBUIO.

HesecomocTts.



Bec Tena npu yCKOpEHHOM NOIBEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHMUSL.

Yuenuueckuii 3xcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

N3mepenne paBHOICHCTBYIOMIECH CHJT TIPH IBIOKCHUH OpYyCKa MO0 HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka THMOTE3Bl O HE3aBUCHMOCTH BpPEMEHHM JBIKEHHS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmanumu.

W3yuenue NBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JIErKuid OJI0K.

N3mepenune kodpduiyieHTa TpeHHs M0 BEIUYUHE YIII0BOro Kod(hduimenTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBWXeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEepEeMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

W3yuenue nBuKeHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesibHOE IBUXKEHUE TBEPJOTO TeJa.
MOoOMEHT cuiibl OTHOCHUTENBHO ocu BpamieHus. [lnedo cunpl. CiaoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBecUsl TBEPIOrO TeEA.

YcroitunBoe, HEYCTONYHBOE, O€3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, npAKMUKyM.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpyHnpoBaHue KpOHIITEHHOB U PaCUYET CUJI YIIPYTOCTH.

N3ydeHne yCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUION[aAb ONOPBI.

Tema 4. 3aKkonvl COXpaHEHUA 8 MEXAHUKE.

NMiynsC MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NMiynbe cuibl M1 UISMEHEHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wumIyiabca MaTtepuanbHOM TOYKU. [IpencraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cunel Ha MajoM W Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe mpeacraBieHue
paboTHI CHITHI.

MOIIHOCTD CHIIBI.

Kunernueckass sHeprust mMatepuagbHOW TOukH. Teopema 00 M3MEHEHUHM KHHETHYECKOU
SHEPIrUU MATEPUATILHON TOYKH.

[loTeHumanbHple U HEMOTEHUHANbHBIE Cwibl. [loTeHnmanbHas >Heprus. IloTennuanbHas
SHEpPrusl ynpyro naepopMUpOBaHHON MpykuHbL. [loTeHImanbHas sHeprusl Tejaa B OJAHOPOIHOM



rpaBUTAMOHHOM TTosie. [loTeHnanbHas SHeprust Tenaa B TPaBUTALIMOHHOM I10JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOTHI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIHUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyiu s MACANbHOM JKUIKOCTH KakK CJIEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON SHEPTUH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBH)KEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTONET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIHOCTH CHUJTBI.

N3meHeHne sHEpTuu Tema Mpu COBEPIIICHUH PaOOTHI.

B3anmuble npeBpalleHnss KHHETUYECKON U TOTEHIUAIbHOW SYHEPT UM IIPU ACHCTBUU HA TEJIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

H3mepenue ummyibca Teaa 10 TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA T€JIa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHuUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBHH.

H3mepeHne KUHETUYECKOW SHEPTUH TeJla 110 TOPMO3HOMY ITYTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MIPY>KHHBI ¢ PaOOTOI CHIIBI TPEHHS.

Onpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MEeoPpUL.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIpHO-KuHeTHueckor Teopun (MKT), ux ombITHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BeliecTBa. Mojenu CTPOCHHsI Ta30B, KUAKOCTEH U TBEPIBIX TET U OOBSICHEHHUE CBOWCTB
BEIIECTBA Ha OCHOBE A3THX Mojeneil. Macca u pasMepbl Moisiekyn (aromoB). KommuectBo
BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl e€ m3mepenus. lllkama Temmepatyp
Ilenbcus.

Mogenb ueanbHOTo ra3a B MOJEKYISIPHO-KMHETHYECKON TEOPUH: YaCTHUIIbI ra3a JBUKYTCS
Xa0THYECKHU U HE B3aUMOJEHCTBYIOT JIPYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenaeneeBa—Kmnaneiipona. AOcomtoTHas Temmeparypa
(mkama Ttemnepatyp KenbsBuna). 3akon Jlanmprona. M3ompoueccsl B HAEaIbHOM rase C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe nmpecTaBieHne U30MPOLIECCOB: U30TepMa,
n30x0pa, n3obapa.

CBA3b MEXy JAaBJICHUEM U CPEAHEN KHUHETUYECKOM YHEPTUEH MOCTYIATEIbHOTO TETIOBOTO
JBIKEHUSI MOJIEKYJl HJCAIbHOrO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETHYECKOM
TEOpUHU UACATBHOTIO rasa).

CBs3bp  aOCONMIOTHOM  TemmepaTrypsl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOM HEprueil MoCTyNaTeIbHOTO TEMIOBOIO JBUKEHNS €€ YaCTHL.



TexHuuyeckue yCTpOHCTBA U TEXHOJIOTMYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHULl BELIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Buneopoirk ¢ 3anmuchio peabHOro OpOYHOBCKOTO IBUKCHHUS.

Juddy3us xKumKocTen.

Mopens onbiTa llITepHa.

[IputspkeHne MOJEKy.I.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u nccnenoBaHue U30MpOIECCOB.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIMJIOBOTO PaBHOBECHS MTPH TEIJIOOOMEHE MEXKIY
ropsiuei U XOJOJAHOU BOJOM.

N3ydenue wu30TEpMUUECKOro Imporecca (PeKOMEHJOBAHO HCIONb30BaHUE U(PPOBOH
nabopaTopun).

N3yueHne n30X0pHOTro mpolecca.

N3yuenne n3obapHOro mpoiiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonuuamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBUH JIJIs1 TEPMOMHAMUYCCKOM
cucteMbl. BHemHre u BHyTpeHHUE napaMmeTpol. [lapaMeTpsl TEpMOIMHAMUYECKOM CUCTEMBI KaK
CpelHMe 3HAaYCHUS! BETMYNH, OMUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayano tepmoguHamuku. CaMONpOM3BOJIbHAS peJIaKCalis TEPMOJIUHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp wuaealbHOro0 Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUMN: YypaBHEHUE
MenpaeneeBa—KnanelipoHa U BbIpaK€HUE 711 BHYTPEHHEW SHEPruu. Y CIOBHUS NPUMEHUMOCTU
9TOM MOJENH: HU3Kasi KOHLEHTpalus YAacTHL, BBICOKME TeMIeparypsl. BeipaxkeHune s
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucraTnueckue u HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Boruncienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak crmoco0 W3MEHEHHUS BHYTPEHHEH HHEPTUHM TEPMOAMHAMUYCCKOMN
cUCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHSI, TETIONPOBOIHOCTD, U3ITyUEHHE.

KomuuectBo Temnorsl. Temno€MKOCTh Tena. YIenbHass W MOJISIpHAs TEIUIOEMKOCTHU
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIJIOTa CropaHus ToOIUIMBa. Pacué€r koimyecTBa
TEIJIOTHI TIpH Terutonepenaye. [lorstue o6 aguadbaTHOM MpoIlecce.

[lepBr1it 3ak0H TepMoguHAMUKU. BHyTpeHHsst sHeprust. KonmdecTBo TEmIoTh 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHM JUIsl PABHOBECHBIX IIPOILIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOAMUT €IWHCTBEHHas ajauadara.
AOGcomoTHas TeMIleparypa.

BTopoiil 3aK0H TepMOAMHAMUKHU /JI1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpPE/IaTh
TEIJIOTY OT Ooyiee XOJNOAHOrO Tena K Oosiee HarperoMy 0Oe3 kommeHcanuu (Kaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnuns! geiictBus TernoBeix MamuH. KIT/I.



MakcumanbHoe 3Hadenue KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl UCIIOIb30BaHUs TEIIOBLIX JBUraresieil. TemioBoe 3arps3HeHue
OKPYXaIOIIEeH CPedbL.

TexHU4ecKkue yCTpONCTBAa U TEXHOJOTMYECKHUE IMPOLECCH: XOJOAWIBHUK, KOHIUIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNW, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTUJIU3ALMSA «TEIUIOBBIX» OTXOJOB C HCIIOJB30BAaHMEM TEIUIOBOIO Hacoca,
YTHIIA3AHS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TEIUIOBOI» U AJIEKTPOIHEPTHUU.

Hemoncmpayuu.

H3meHeHune TemnepaTyphl IPU ainadaTHueCcKOM pacIIMpEHUN.

BosgyuHoe oruuso.

CpaBHeHUE yJENIbHBIX TEIUIOEMKOCTEHN BEILLIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEN YHEPTHUH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KommnbroTepHbie MOJ€IM TETIOBBIX JIBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPpAKMUKyM.

N3Mmepenne yienbHOM TeMI0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabdaTHOTo mporecca.

N3ydeHne B3aMMOCBSI3U SHEPTUHM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI M TEMIIEPATYpPbl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexooui.

[TapooOpazoBanne u KoHIeHcauus. lVcmapeHue U KHUIEHUE. YJIelbHAas TEIUIoTa
napooOpa3oBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBHCHUMOCTH IIOTHOCTH M
JABJICHUsI HACBIIIEHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B KUIKOCTH.

BraxHocTh Bo3ayxa. AOCONIOTHAS M OTHOCUTENbHAS BIAKHOCTD.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHH30TPOIUS CBONUCTB KPUCTAIIOB.
[TnaBneHue u KpucTaum3amnus. Y AebHas TerioTa miasieHus. Cyomumanus.

Hedopmaruu tBEpHoOro tena. Pactskenwe u cxarue. Cnsur. Monyns FOura. Ilpenen
ynpyrux aedopmariuii.

TennoBoe pacmMpeHnue KUIKOCTEH U TBEPABIX Tel, 00BEMHOE W JTUHEWHOE pacIIupeHUE.
AHTapMOHHM3M TEIJIOBBIX KOJI€OaHUI YaCcTHIL BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHHUS Tell
(Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue 3uepruu B (pa30BBIX Mepexoiax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKeHUe. KoadduimeHT noBepXxHOCTHOrO HaTsbKkeHus. KanusuispHeie
siBJIeHUA. J[aBJIeHKE 110 UCKPUBIIEHHON NTOBEPXHOCTHIO )kuKkocTu. Popmyia Jlamnaca.

TexHuueckue yCTpONCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUIKHE KPHUCTAILIBL,
COBPEMEHHBIE MATEPUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OMBbITHL ¢ MBUIBHBIMH TJIEHKAMHU.



CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmarmii.

Ha6mronenne manbix gedopmaruii.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

N3ydeHue 3akOHOMEPHOCTEN UCTIAPEHUST )KUIKOCTEH.

H3mepenue ynenbHOM TEMIOTHI IUIABJICHUS JIbA.

H3ydeHne cBONCTB HACBILEHHBIX [1apOB.

H3mepeHue abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapoOB B TOMELICHUH.

N3mepenne ko3 GUIMeHTa MOBEPXHOCTHOTO HATSHKEHUS.

W3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTH ie(hOpMaIi pe3MHOBOTO 00pa3ia OT MPUIOKEHHONW K HEMY
CHUJIBL.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noe.

OnexTpuzauus Tea U €€ MposBICHUSA. DIEKTpUYecKuil 3apsan. [[Ba BUAa 3JIEKTPUUECKUX
3apsiaoB. [I[pOBOHUKY, TUAIEKTPUKH U OJTYITPOBOAHUKHU. DJIE€MEHTAPHBIN JIEKTPUUECKUH 3apsi/l.
3aKOH COXpaHEHUs INEKTPUUECKOT0 3apsa.

B3aumopneiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KymoHa.

Onektpuueckoe nose. Ero nefictBre Ha 3JE€KTpUYECKUE 3apsibl.

Hampsoxk€aaocTs  dnektpudeckoro mojs. [IpoOubid 3apsa. JIuHUM  HanpsHKEHHOCTH
3JEKTPUYECKOTO NoJIst. OJTHOPOJHOE SJIEKTPUUYECKOE TTOJIE.

[loTeHIMaNBHOCTD 3JIEKTPOCTATUUECKOIO MoJIsg. Pa3HOCTh MOTEHUMATOB M HANpPSKEHUE.
[ToTeHumanpHas sHEprus 3apsizia B JIEKTPOCTaTUUECKOM 1osie. [loTeHIal 3eKTpocTaTH4ecKoro
nosist. CBsA3b HANPSKEHHOCTH TOJS U PAa3HOCTH MOTEHUUATIOB ISl 3JIEKTPOCTATUYECKOTO MOJIs
(KaK OJHOPOIHOTO, TaK M HEOTHOPOIHOTO).

[IpuHLHUI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsga. [lone paBHOMepHO 3apsbkeHHOH cdeprl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bEMy 1mapa. [lose paBHOMEPHO 3apsHKEHHONW OECKOHEYHOW ILTOCKOCTH.
KapTunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATIBHBIX ITOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.

JIN3IIEKTPUKY B JIEKTPOCTATUYECKOM IToJIe. J{ManeKkTpuueckas MpOHUIIAaEMOCTh BELIECTBA.

Konpaencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DIIEKTPOEMKOCTh TJIOCKOTO
KOHJICHCATOPA.

[TapannensHoe  coeauHeHne  KoHJeHcartopoB.  [locienoBarenbHOE — COEOUHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

JIBrKeHME 3apsHKEHHON 4aCTULBI B OAHOPOJHOM JIEKTPUYECKOM II0JIE.

TexHnyeckue ycTpOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
['paada.

Hemoncmpayuu.

Y CTpOoUCTBO U IPUHLAI JEHCTBUS DIIEKTPOMETPA.



DIIEKTPUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mognens anekTpocTatnieckoro reueparopa (Ban ne I'paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM II0JIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPa OT IUIOIAH IIJIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOT0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apsaka U pa3psika KOHAEHCAaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPpAKMUKyM.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEII.

Habmioienue npeBpallieHus SHEPTruy 3apsKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYEHUs
CBETOAMO/A.

N3ydeHne npoTekaHus TOKA B LIENIH, COACPIKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpSOKEHHs) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCAaTOPOB.

HccnenoBanue paspsaa KOHACHCATOPA Yepe3 pEe3UCTOp.

Tema 2. [locmosannwlil 31eKmpu4ecKuil mok.

Cuna Ttoka. [TocTOsSHHBIN TOK.

VcnoBusi CyIIECTBOBAHMS IOCTOSTHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHHMKM TOKA.
Hanpsokenne U u 3/1C é&.

3akoH OMa aJ1s1 yyacTKa LEnu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHHS OJJHOPOJHOTO MPOBOJIHHKA
OT €ro JJIMHBI U IUIOIIA/IA [TONIEPEYHOIr0 CEYEHUs. Y JEIbHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBarenbHOE, NapaulIeNbHOE, CMEUIAHHOE COEAMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTpuueckux uenei. [Ipasuna Kupxrodga.

PaGoTa snexktpuueckoro Toka. 3akon Jlxoyms—Jlenna.

MOIIHOCTB 31EKTPUYECKOT0 TOKA. TemioBas MOIHOCTb, BhIIEIsAEMast HA PE3UCTOPE.

O/J1C v BHyTpeHHEe CONPOTUBIIEHUE UCTOUHUKA TOKA. 3aK0H OMa 1Sl TOJTHOM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHuUE.

KoHzeHcaTop B ienu MOCTOSTHHOTO TOKa.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepenne cuilbl TOKa U HaPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS] IS PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAN
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COITPOTHUBIIEHUS ITPU MOCTOSTHHOM HAIIPSYKEHUU.

[Ipsmoe n3mepenue DJIC. KopoTkoe 3aMblkaHu€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIIPOTUBIICHUS.

Cnioco0ObI coeHEHUsT UCTOYHUKOB Toka, JJIC GaTapeii.

HccenenoBanue pasHOCTH MOTEHINMATIOB MEX/1y TOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LEIIN.



Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

HccnenoBanne cMEIaHHOTO COEIMHEHNUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIIEHUS IIPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JIaMITbl HAKaJIUBaHHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenue 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty DJ1C ranbBaHMUECKOIO AJIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/y TOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LENH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOLTHOCTY UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNeKTpUYecKass MPOBOAMMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METAUIOB  OT  TEMIEpPaTyphl.
CBepXIpoBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJAHHUKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHIL.

ONEKTPUYECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIMTHUECKAs IUCCOLMALNS. DJIEKTPOJIN3.
3akonbl Dapanes s AJIEKTPOIn3a.

ONeKTpUYeckuid TOK B razax. CaMOCTOATENbHBIH W HECAMOCTOATENIBHBIA pa3psl.
Pa3nuunbIe TUIIBI CAMOCTOATENLHOTO paspsaaa. Monnus. I1nazma.

TexHnyeckue yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
3JIEKTPOHHO-Ty4YeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHL: AMOJ, TPAH3UCTOP, (HOTOAMO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

3akoHsbl 3nekTpoausa apazes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHME NPOBOJUMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSS TPOBOAMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

Habmonenue anekrponusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYecKuil NPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOIb30BAaHUEM aHAJIOTOBBIX U IIU(POBHIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MEpeHMi  ¢u3mueckux BenuuuH. OIeHKa TpaHMIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (DM3UYECKUX BEIMYHH,
MPOBEpKa MPEAJIOKEHHBIX TMIOTe3 (BHIOOpP M3 pabOT, ONMHMCAHHBIX B TEMATUYECKUX pa3jerax
«Y4YeHUYEeCKHI SKCIIEPUMEHT, JIAOOPATOPHBIE paOOTHI, IPAKTUKYM» ).



MexnpeaMeTHbIe CBSI3H.

Nzyuenue xypca pusuku yriy0iaéHHoro ypoBHs B 10 kimacce ocymecTBisieTcs ¢ y4€ToM
COJIepKATENBbHBIX MEXKIPEIMETHBIX CBsI3€dl C KypcaMd MaTeMaTUKH, OWOJIOTWH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBJICHWE, HAy4YHBIA (akT, TUMOTe3a, (U3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
AKCIEPUMEHT, MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuoOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuka: pelIieHUEe CUCTeMbl ypaBHeHWH. JIuHeliHas ¢yHKIUA, mnapabdoa,
runepbona, ux rpaduku u cBoicTBa. TpuroHomerpuieckrue GyHKINUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M MX MNPOEKUMH HA OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoze, Auddysusi, ocMoc, TemI000MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKaroulel  cpeapl,  yTUIM3auus
OMOOPTraHUYECKOr0 TOIUIMBA IS BHIPAOOTKH «TEIIOBOM» U 3JIEKTPO3HEPTHH, MOBEPXHOCTHOE
HAaTsDKEHUE U KalWUISIPHBIE SBJICHHS B IPUPOE, JIEKTPUUECKHE SIBICHUS B )KUBOU IPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIsIpHasi Macca, OJyYeHHUEe HaHOMAaTEepHalOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTHUYECKAs
JUCCOLMAINs, TAIbBAHUKA, YJIEKTPOHHASI MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3IyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKECHUN C UCIIOIb30BAaHHUEM MEXaHU3MOB, YUET CyXOro U
XKUAKOTO TPEHHUsT B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, peuéryaThie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), OBUTATeIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTMU IIOJYy4EHHUsS COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTWH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
3IEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYTIPOBOJHUKOBBIE TPHUOOPHI, ralbBaHHUKA.

11 KlIACC

Pasznea 4. duekTpoguHaMuKa.

Tema 4. Maznummnoe none.

BzauMopeiicTBue NMOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bekrop marauTHOM MHAYKUUH. [IpUHIMDI Cyneprno3uMy MarHUTHBIX 1OJIei. JIMHMYM MarHUTHOU
WHIYKIAU.

MaruutHoe 1oje MPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOIO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIYJdb. JIBUXKEHHE 3apsHKEHHOM 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM mnoJjie. PabGota cumsl JIopenma.

MarunutHoe nosie B Beuectse. GeppoMarHeTuky, rnapa- U 1uaMarHeTUKH.

TexHu4eckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, ycKOpUTenu
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.



Kaptuna nuHMI WHAYKIMM MarHUTHOTO TOJS TOJOCOBOTO U IMOAKOBOOOPa3HOIO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMil MarHUTHOW WHAYKIMH TOJIA JUIMHHOTO MPSIMOTO MPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBH>KeHUs My4yKa 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3IEKTPOU3ZMEPUTENBHOTIO TPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKyM.

HccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1eicTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cunel AMiepa.

N3yueHune 3aBUCUMOCTHU CUJIBI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIMHA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomacnumnan uHOYKYu.

SBieHue 31EKTpOMarHUTHOM MHAYKIUH. [loTok BexkTOopa MarHuTHOM MHAyKuuu. DJ(C
MHAYKIHMH. 3aKOH 3JIeKTpoMarHuTHo nnaykuuu dapanes. Buxpesoe anexkrpuueckoe none. Toku
dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, TBHKYIIEMCS] B OTHOPOTHOM MarHUTHOM I1OJI€.

IIpaBuiio Jlenna.

NunyktuBHocth. Karymika WHIYKTUBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBlIeHue
camouHaykuuu. IJIC caMOMHIyKIHH.

OHeprusi MarHUTHOTO TNOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.

TexHu4eckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLIECChl: MHAYKIIMOHHAS NI€4b, COJICHOU/I,
3aIMATa OT JIEKTPU3ALUH TEJI IIPU ABUKECHUU B MArHUTHOM I10JI€ 3€MJIN.

Hemoncmpayuu.

Habmronenue ssBeHUS 3MEKTPOMAarHUTHON MHIYKIIUU.

Uccnenoanue 3aBucumocty J{C UHIYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO TIOTOKA.

ITpaBuio Jlenua.

[Tanenne MarauTa B aIIOMUHUEBOU (MEHOM) TpyOe.

SIBiieHME CAaMOMHIYKIUU.

Uccnenoanue 3aBucumoctu 3/]C caMOMHAYKIIMK OT CKOPOCTH M3MEHEHMs CHIIBI TOKA B
LEIH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

UccnenoBanue siBIeHUS 3EKTPOMArHUTHOW UHTYKIIUH.

OrnpezeneHre UHAYKIIMA BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIUN.

COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Paznen 5. KoJsieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KomnebarensHaasg cucrema. CBOOOJHBIE KOJIEOAHHU.



['apmonnueckue  konebanus. KuHemaTmueckoe ¥ JUHAMHYECKOE  OMHCAHHE.
DHepreTu4ecKoe onucaHune (3aKOH COXPaHEHUS MEXaHUYEeCKOW SHEPTyH ). BBIBO AMHAMHYECKOTO
OTHMCAaHUS TAPMOHUYECKHUX KOJICOaHUI U3 X IHEPreTUYECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amvmmatyna u ($aza konebanuii. CBs3b aMIUTMTYbI KOJIEOAHUM MCXOJHOW BEIHYHUHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepuon ManbIx cBOOOAHBIX KOJeOaHH MaTeMaTUYeCKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMIA TPYKUHHOTO MasITHUKA.

[TonsiThe o 3aTyxaromux Koyiebanusx. BeiHyxaennbie konebanus. Pesonanc. PesonancHas
KpuBas. BiausiHue 3aryxaHust Ha BUJl PE30HAHCHOM KPUBOW. ABTOKOJICOAHUSI.

TexHu4eckue yCTpONMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MY3BIKAJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCUMOCTH MEPUO/Ia MAITBIX KOJIEOAHUH Tpy3a Ha HUTH OT aMILTUTY IbI.

HccnenoBanue 3aTyxaromux KoneOaHui U 3aBUCMMOCTH Neprojia cBOOOIHBIX KojeOaHHH
OT COITPOTHUBJICHHUS.

HccnenoBanne kojebaHWN Tpy3a Ha MAacCUBHOM TPYXXHUHE C IENIbI0 (HOPMUPOBAHUS
MPEJICTaBICHU 00 UIeaIbHON MOJIENN TPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUU NPU KOoJIeOaHUsIX rpy3a Ha MpPYy>KUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, npAKMUKyM.

N3mepenue neprona cBOOOAHBIX KOJCOAHUN HUTSHOTO U MIPYKUHHOTO MasSITHUKOB.

N3ydeHue 3aKOHOB ABUKEHUS Tela B X0/€ KOoJIeOaHH Ha yIpyrom mojBece.

N3yueHne NBUKEHUS HUTSHOTO MASITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKHHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXalOMIUX KOJIECOAHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Ko1edanus.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebaTenbHOM KOHType. @opmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHJEHcATopa ¢
aMIUTUTYAON CHIIBI TOKA B KOJI€0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamoiue JJICKTPOMarHUTHbIE KoyieOaHWs. BBIHYXICHHBIE AJIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYJAHOE W JIEHCTBYIOIIECE
3HaYEHHUE CUJIbI TOKA U HAIMPSKEHUSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT
BpPEMEHU.

CuHycouanbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa WHIYKTUBHOCTU
B IIEMU CUHYCOUIAJIbHOTO MEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneanpHbiii Tpancopmartop. [IponsBoacTBo, nepenada U MoTpedIeHrne AIEKTPUISCKOM
SHEPTUH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3JEKTpOodHEepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOMN KU3HH.

TexHuueckue yCTpOHMCTBA W TEXHOJOTHMYECKHUE TPOILIECCHI: AIEKTPHUYECKUM 3BOHOK,
reHepaTop NEPEeMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTHBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMarHUTHBIX KOJICOaHMA.

['eneparop He3aTyXarIIMX AICKTPOMArHUTHBIX KOJICOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyX/1eHHBIE CUHYCOUITbHbIE KOJIEOaH .

Pe3ucrop, karynika MHIyKTUBHOCTH U KOHJIEHCATOP B LIETH IEPEMEHHOTO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOoPA.

VYCTpoiicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Mopaenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

Wzyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIEA0BATENbHO COSAUHEHHBIE KOHJIEHCATOP,
KAaTYLIKy U PE3UCTOP.

Habmtoienue 31eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHudecknue BOJHBI, YCIOBUSL HX pacnpocTpaHeHus. [lomepednsle W NpOAOJIBHBIE
BOJHBL. [lepron, cKOpOCTh pacnpoCTpaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, peToMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHE OKPYKAIOLIEH CPEIbI.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS WM3Jy4YEHHs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIICHHE, MOJSpHU3aLys,
uHTephepeHIns U TudpaKIus.

[[Ixkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHuMnIs! paguocBs3u U TeneBuacHus. Paguonokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKalbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHUK 3BYKa.

3aBUCHUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmoienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHIuu U UG paKiind MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJIbpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJOH M YacTOTOM
KoJie0aHui.



HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHWE, MPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, tHTepdepeHus.

OO6Hapy:xeHne HHPPaKpacHOTO U YIbTPA(PHOIETOBOIO U3ITyUCHUI.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsamonuHetHOE pacrpocTpaHEHUE CBeTa B OJHOpoAHOM cpene. JIlyu cera. Todeunsblit
VCTOYHHK CBETA.

Otpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaine. Cheprueckue 3epkania.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMieHuss. OTHOCUTENBbHBIA IOKa3aTenb mpeaomiieHus. [locTOsHCTBO 4acTOTHI CBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/E MOHOXPOMATUYECKOIO CBETA YEPE3 I'PaHHULly paszelia
JBYX ONTHYECKUX CPE.

Xon nydeit B mpusme. Jucnepeust ceta. CloKHBIN cocTaB 6emoro ceera. L[Ber.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa MOJTHOTO BHYTPEHHETO OTPaKEHUS.

CoOuparomue M paccewBaromue JUH3bl. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKAsl CHJIAa TOHKON JTUH3BI. 3aBHCHMOCTh (DOKYCHOTO pacCTOSHUS TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO ITOKA3ATENS IPETOMIICHHUS.

dopmyIia TOHKOH JMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox jtyya, IpOLEALIEro JUH3Y 0 IIPOU3BOJIBHBIM YIJIOM K €€ ITIJaBHOM ONTHYECKOM OCH.
[TocTpoenne n306paskeHN TOUYKU M OTPE3Ka IPSAMOM B COOMPAIOIINX U PACCEHBAIOIIUX JTHH3aX U
UX CHCTEMaX.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKast CHCTEMa.

[Ipenenbr npUMEHUMOCTH TEOMETPUUYECKOU ONTUKH.

BonnoBas ontuka. WuTtepdepenuuss cera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTeP(EPEHIIMOHHOM KapTHUHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl Kaccuueckux HHTEp(HEPEeHIIMOHHBIX CXEM.

Hudpakuust cBeta. JludpakunmonHas pemérka. YciaoBue HAOMIOJACHHUSA TJIABHBIX
MaKCHMMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4eckue yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyNa, IEePUCKOIL,
doroanmapar, MUKPOCKOII, TPOCKIIMOHHBII armapar, MPOCBETICHUE ONITUKH, BOJJOKOHHAS ONITHKA,
TU(paKIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHust CBETa.

HabmioneHre noHoro BHyTpEeHHEro oTpaskeHus. MoJienb CBEeTOBOIA.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Habmronenue untepdepeHimm cera.

Habmtoienue 1BETOB TOHKUX MIIEHOK.

Hab6nronenue nudpakuuu cBerta.

Nzyuenue nudpakiinOHHON PEIIETKH.



Hab6mronenue audpakiimOHHOTO CIIEKTpA.

HaGmronenue aucrnepcuu cBera.

Habmronenue nosisipuzaniu cBeTa.

[TpuMeHeHre MoNIPOUI0B JIJIsl U3yUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, RPAKMUKYM.

N3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIECTBA (Ha MPUMEPE KUAKHX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[onmyuyenne n300pa’keHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[onmyuenne n300pa>keHust B CUCTEME U3 JIBYX JIMH3.

KoHncTpyupoBanue TenecKOnu4ecKiuX CUCTEM.

Hab6nronenue nudpakuuu, nHTephEpEHITNN U TIOJIIPU3AINH CBETA.

N3yuenue nonspuzannu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTH JUDIIEKTPHUKA.

Wzyuenue nntepdepeHnu J1a3epHOTo U3TyUeHHs Ha JIBYX IEISX.

Hab6nronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakIiimOHHOTO CIIEKTpA.

H3mepenne miHbI CBETOBOW BOJIHBI.

[TonmyuyeHue ciekTpa U3JIyueHHs] CBETOAMO/Ia IIPH MOMOIIN AU(PPAKITHNOHHON PEIIETKH.

Pazngen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCUTEIBLHOCTH.

['paHuubl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpHH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpasoBanus  Jlopenma.  YcioBue
OpUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHM M COKpalleHHe
JUTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSI.

TexHuuyeckue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHl: CIIyTHHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

Y4eHn4ecKkuil HIKCIIEpUMEHT, 1Tab0opaTOpHBIE pabOThI, TPAKTHKYM.

OmnpeneneHyue MMITYJIbCA U YHEPTUU PEIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapHuo-601H06011 Oyaiusm.

PaBHOBecHOE TemIoBOe U3IydeHHE (M3IydueHHEe aOCOMIOTHO UEPHOro Tena). 3aKoH
cmenienus: Buna. I'nnoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIbC (POTOHA.

®otoadpexr. OnbiTol A. I'. CroneroBa. 3akoHbl hoTodPdexTa. YpaBHeHHe DUHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenue cBeTa (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO TOIJIOIMIAIOIIYI0 H
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. JIebenena.

BoisHoBbIE cBolicTBa yactul. BosHbl ne bpois. [[nuna BosHbL e bpoins u pasmepsl
00J1aCTH JIOKATN3aIMK ABIKYIIEics yacTuibl. KopmyckynspHo-BoHOBoOU ayanusM. JJudpakums
3JIEKTPOHOB HA KpUCTAJIIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus HeonpeaenéHnocten [ eizendepra.



TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLECCHI: CHEKTPOMETpP, (OTODIEMEHT,
dboTogaTunK, TyHHETBHBIA MUKPOCKOII, COJTHEUHAs: OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.

UccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TOJIYITPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas OGarapes.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

HccnenoBanue gorope3ncropa.

N3mepenue nocrostaHoM [itanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopaa.

[ocrynatel bopa. Uznyuenue u mornouieHne (OTOHOB IpU MEpexoje aromMa ¢ OJHOTO
YPOBHS SHEPTUH HA IPYTOM.

Bunsl ciektpoB. CrieKTp YpOBHEH 3HEPTHHU aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3NTydyeHue cBeTa. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBIM aHAJIN3
(cTIeKTpOoCKOM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUMKA HOHU3UPYIOIINX YACTHII.

Ornpenenenne IIUHBI BOJIHBI JIA3EPHOTO U3ITYyUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. usuka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHMUY,.

Hyxnonnas mognens sinpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4ucio spa.
N3otomsl.

PannoaktuBHOCTh. Asb(a-pacnan. IJIESKTPOHHBIA W MO3UTPOHHBIN OeTa-pacran. ['amma-
U3JIyYeHHE.

3aKOH paJuoaKTUBHOrO pacnaaa. PamumoakTuBHbIe H30TONBI B mpupoie. CBoiicTBa
MOHU3HPYIOLIETrO U3JIy4eHUs. BausHue painoakTUBHOCTH Ha KUBBIE OpraHnu3Mbl. ECTeCTBEHHBIN
¢don uznyuenusd. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuibl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenmenue u cuHTe3 Anep. SnepHble peakTopbl. [IpoGiembl
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE aCIEKThl PA3BUTHS  AIEPHOU
SHEPIeTHUKHU.

Mertoasl perucTpalvi U UCCIAEAOBAHUS JIEMEHTAPHBIX YACTULL.

DyHIaMEHTaIbHBIE B3aUMOJEHCTBUA. bapnoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TriiroOHHAst MOJIENb aIpOHOB.

®usuka 3a npenenamu CtanaapTHoM Mojaenu. TéMHas MaTepusi 1 TEMHAs YHEPTUSL.

EnuncTBO u3nueckoil KapTUHBI MUpA.



TexHuuecKkue yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: H03UMETp, kKamepa BuibcoHa,
SJIEPHBIA  peaKTop, TEPMOSACPHBI peakTop, aromMHas Oom0a, MarHUTHO-pE30HAHCHAs
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA C UCTIONB30BAaHUEM JJO3UMETPA.

Wzydenue noriomieHus 6eTa-4yacTull aTlOMUHHEM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH.

Otansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUYEHNE aCTPOHOMUM.
[TprMeHUMOCTh 3aKOHOB (PU3UKH ISl 00BACHEHUS PUPOABI KOCMUYECKUX OOBEKTOB.

MeTtonpl acTpoHOMHYECKMX HccienoBaHuil. CoOBpeMEHHBbIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABHKCHHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. MicTounnk 3Heprun ConHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J/[narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3bI TIIaBHOM MMOCJIENOBATEIILHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTEY UIA 3BE3]1 IJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABIECHUA O
IIPOUCXOXKAECHNUHU U 3Botoluu ColHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenue u aukenne Connua B ["anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sIAPax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. Paz0eranme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usirydyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

Habmionenus 38€31H0ro0 He6a HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JUISI ONIpeIeIeHHsI TIOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro Moiaylmapus U ipKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, JIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3nYecKUl NPAKTUKYM.

CniocoObl u3Mepenust (U3NUECKUX BETUYHUH C UCIOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  HM3MEpeHMi  ¢u3mueckux BenuuuH. OIeHKa  TpaHMIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHNN 3aBUCUMOCTEN (DU3MYECKUX BEIMYHH,
IPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BHIOOpP M3 pabOT, ONMHMCAHHBIX B TEMATUYECKUX pa3jerax
«Y4YeHUYEeCKHI SKCIEPUMEHT, JIAOOPATOPHBIE paOOTHI, IPAKTUKYM» ).

Oo6o0maroniee noBTOpPEeHMeE.

O6o06meHnrne W cuUCTeMaTu3alus CcoAepXaHus  pas3ienoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOJUHAMHKA», «DJeKTpoauHamuka», «KomebGaHus M BOJHBD,
«OCHOBBI CHENHMATBHON TEOPHUH OTHOCHUTENbHOCTHY, «KBaHTOBasg Qu3uKay, «IJIEeMEHTHI
ACTPOHOMMH U aCTPOPUIUKI.

Pons ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW |
3TUYECKOH chepax NedaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU 1 aCTPOHOMUU B COBPEMEHHOMN
HaY4YHON KapTHHE MHpa, 3HAUYEHUE OMHUCATEIbHOH, CHCTEeMAaTU3UPYIOUIeH, OOBSICHUTEIBHOW U



MPOTHOCTUYECKON (HYHKIMI (HU3HUECKON TEOpUH, POJIb (PU3NUECKOW TEOPHH B (POPMUPOBAHUU
npecTaBiIeHUu 0 prU3nuecKol KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOILEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H.

N3yuenne kypca pusuku yriayOa€HHOTO ypoBHS B 11 Kiacce oCymIeCTBIAETCS ¢ YUYETOM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcaMd MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonamusa, C6A3aHHbBIE C UFYUEHUEM MEMOO006 HAYYHOZ0 NO3ZHAHUA:
ABJICHUE, HAy4HbIM (QakT, rumoresa, (u3nueckas BEIUYMHA, 3aKOH, TEOpUs, HaOIIOAEHUE,
IKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npubopsl, nudposas 1adoparopusi.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. Tpuronomerpuueckue (pyHKLIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpBI M HX
IPOCKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BoaHBIC 3IIEeMEHTAPHBIX (DYHKIHUIL.
[Tpu3zHaku momo0Oust TpEYroIbHUKOB, ONPEeNCHIE TUIOIAAN UIOCKUX (GUryp U 00bEMa Tel.

Buonozusa: >nextpruyeckue sBICHUS B )KUBOM NPUPOJIE, KOJIeOATEIbHbIE IBUKEHNUS B JKUBOH
IIPUPOJE, DKOJIOTMYECKHE PUCKH TIPU IPOU3BOICTBE DJICKTPOIHEPTHUH, HIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpPYXKaroIled Cpenbl, YIbTPa3BYKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTaJUIM4YeCKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKON PEHIETKH, CIIEKTPAJIbHBIN aHAIH3.

T'eozpaghusa: marHuTHBIC TIONIOCAa 3€MIIH, 3aJIS)KM MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NIpUMEHEHUE TOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, YJIEKTPOABUTATENb
SxoOu, reHepaTop MEPEMEHHOIO TOKA, WHAYKIUOHHAs TIeuyb, JUHUM 3JIEKTpoIepesaady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3ByKOBass JUArHOCTHKa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKa,
CoJIHeyHasl OaTapesi, CIIyTHUKOBbIC IPUEMHUKH, SIIEPHAsE SHEPIeTUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3YJIBTATBI

3.1 IMYHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUA yueOHOro mpeamera « U3uKay JOIKHBI OTPaXaTb
TOTOBHOCTb M CHOCOOHOCTH 00y4YaroIIMXCsl PyKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEMH
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTAlMi, IMO3UTUBHBIX BHYTPEHHHX
yOeXIeHN, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacIIMpeHUe KU3HEHHOIO OMNbITa M OIBbITA JEATENIBHOCTH B IPOLECCE peaMn3allii OCHOBHBIX
HAINpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIAHCKOI0 BOCIIUTAHMS:
¢ c(opMHUPOBAHHOCTH IPAXKIAHCKON MO 00YUAIOIIEroCcs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIeCTBa;
® MPUHATHE TPAIUIHOHHBIX OOIIEYETOBEYECKHX T'YMAaHHUCTUYECKHX U JEMOKPaTUYECKHX
IICHHOCTCI;
® TOTOBHOCTh BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpPEcax TPa)kJIaHCKOTO OOIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;
® yMEHHE B3aMMO/ICHCTBOBATH C COLMATIBHBIMU HHCTUTYTAaMH B COOTBETCTBUU C X (QYHKIUAMU
Y Ha3HA4YEHUEM;
® TOTOBHOCTb K 'YMaHUTapHOU U BOJOHTEPCKOU EATEILHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
e chopMHUPOBAHHOCTH POCCUUCKON IPakTaHCKOW MICHTUYHOCTH, TATPUOTU3MA,
® [[ECHHOCTHOE OTHOIIIEHNE K F'OCYAapCTBEHHBIM CUMBOJIAaM, JOCTUKEHUSAM POCCUICKUX YUEHBIX B
00acTi PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;
® CIOCOOHOCTH OLICHMBATh CUTYAallMIO0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM UHUCIIE B JESATEIBHOCTH YUEHOIO;
® 0CO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO Oy Iy1Iero.
ICTETHYECKOr0 BOCTIMTAHMSA:
o ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUYasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
bu3HIecKoi HayKe.
TPYAOBOT0 BOCIIMTAHMS:
® HHTEPEC K Pa3InYHBIM chepaM mpodhecCHOHANBHON eI TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
GU3MKON W TEXHUKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;
® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B 00JacTh (U3UKU Ha
IPOTSKEHUU BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHMSA:
e chOPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIBTYpbl, OCO3HaHUE TJ00AIbHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
® [UIAHUPOBAHUE U OCYIIECTBIICHHUE JIEUCTBUI B OKPY’KAIOUIEH Cpeie HA OCHOBE 3HAHUS IIeJIei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;



. pacCIIpeHUe OIbITa JEATEIBHOCTH HKOJOTHYECKOW HANpPABICHHOCTH Ha OCHOBE
VIMEIOIMXCS 3HAHUH 110 Qu3MKe.

HEeHHOCTH HAYYHOT0 MO3HAHMS:
¢ C)OPMUPOBAHHOCTh MHPOBO33PECHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nueckoil HaykH;
® OCO3HAHUE I[IEHHOCTH HAYYHOW JESTEJbHOCTH, TOTOBHOCTh B IpOIECCe H3YYCHUS (PU3UKH
OCYILIECTBIISAITH IPOSKTHYIO U UCCIIEI0BATEIbCKYIO ICSITEIbHOCTh HHANBUAYaIbHO U B TPYIIIIE.

3.2 METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

ba3zoevie nocuueckue oeiicmeus:
® CaMOCTOSITENIBHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® ONpEenemsATh LETu ACATEIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHIKEHUS,
® BBISBIIATH 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pACCMaTPUBAEMbIX (PU3MUECKUX SIBJICHHSIX;
e pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBI C YUETOM aHaIM3a UMEIONINXCS MaTEepUATbHBIX U
HEMaTepUaTbHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh, OIICHMBATH COOTBETCTBHE PE3yJIbTATOB IEIISM,
OIICHUBATh PUCKH TOCIEICTBUN JESATEILHOCTH;
® KOOPAWHHPOBATH W BBHIMOJHATH pabOTy B YCIOBHSAX pEajJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;
® pa3BHUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3zoevie uccneoosamenvckue oeiicmeus:
® BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUCBBIMH MOHITHIMHU U METOaMH (PU3NUECKON HAYKH;
e BIAJCTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIHCKOW W TMPOEKTHOW IEATEIHLHOCTH B 00JaCTH
(bU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB PEIICHUs 3a1a4
(U3UIECKOTO CoNlep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOIO0B IMO3HAHUS;
e BIAJCTh BHJAMH JCITCIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpETallnu,
npeoOpa30BaHMIO M MPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIHMIX, B TOM YHCIIE TIPH CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;
® BBLIIBISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIU3UPOBATH 33/1ady, BBIIBUTATh TUIIOTE3Y
e€ pemieHus, HAXOAWTh ApPTYMEHTHI [Jisi JOKAa3aTeNbCTBA CBOUX YTBEPXKACHUMN, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,
® aHAJTM3HMPOBATH MOJYUYEHHBIC B X0JI€ PEIICHHS 3a]]a4H PE3YIbTaThl, KPUTUUECKH OIEHUBATh MX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;
e CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/la4i B 0Opa30BATECIIBHON ACSTEIBHOCTH, B TOM
YHCIie IPU U3YYCHUH (PU3UKH;
® J1aBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
® yMETh NEPEHOCHUTH 3HAHUS 10 (PU3HUKE B MPAKTHUECKYIO 00J1aCTh )KHU3HEIEATEIbHOCTH;
® yMEeThb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;
® BBLIIBUTaTh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHEIC IOAXO/IbI M PEIICHHUS;
® CTaBUTH MPOOIEMBI U 33]]a49H, IOMYCKAIONINE aTbTCPHATUBHBIC PEIICHUS.

PatGora ¢ undopmanmeii:



e BJIaJIeTh HaBbIKaMH MOJTyueHus1 UHPopMauu GU3NYEcKOro CoAep>KaHus U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOUCK, aHAJINW3, CHCTEMATH3alUI0 U HHTEPIPETALUIO
uH(pOpPMAIIUU PA3IUIHBIX BUIOB U (OPM MPEICTABICHUS;
® OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIINH;
® IICII0JIB30BAaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX TEXHOJOTHH B PEUICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad C CcOOJI0JeHHEeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKHA OE30MAaCHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHUS], MPABOBBIX U ITHUECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€301aCHOCTH;
® CO3/1aBaTh TEKCThl (PM3UUYECKOTO COJIEPKaHUS B Pa3IMUHBIX (popmarax ¢ y4éToM Ha3HAYCHHS
uH(pOpMallMl W LEJeBOW ayIUTOpPHH, BBHIOMpas ONTUMAIbHYIO (OpMy TMpeAcTaBiICHUS U
BU3YaJIH3alUu.

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eiiCTBUS:
® OCYIIECTBIIATH OOIIIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESATEILHOCTH;
® PacTO3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYAIlUN ¥ CMATYAaTh KOH(DIUKTHI,
® pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
® [IOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHAHON M UHIMBUYalIbHOU PabOTHI;
® BLIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX JEHCTBUII € y4€ToM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;
® IPUHUMATD L[E€IM COBMECTHOM JIeATENbHOCTH, OPTaHU30BbIBATH U KOOPIAMHUPOBATH JEHCTBUS 110
e€ TOCTHKEHUIO: COCTABJISITh IIJIaH ACUCTBUN, paCIIPEIENISITh POIH ¢ Y4ETOM MHEHUN YYaCTHUKOB,
00CyXaaTh pe3yJbTaThl COBMECTHOUM pabOTHI;
® OIICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAHIbI B OOIIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;
epe/ayiaraTb HOBBIE TPOCKTHI, OICHUBATh HUACH C TIO3HMIMA HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;
® OCYIIECTBIIATH TTO3UTHBHOE CTPATETUYECKOE TOBEJICHUE B PA3IMYHBIX CUTYAIUSAX, MPOSBISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE IeiicTBUS

Camoopzanuzayusa:
® CaMOCTOSITENIbHO OCYILIECTBIATh MO3HABATEJIbHYIO JEATEIBHOCTh B 00JaCTH (GU3MKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;
® CaMOCTOSITENIbHO COCTaBIISAITh IUJIAH pEIIeHUs pacuy€THBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;
® 1aBaTh OIIEHKY HOBBIM CHUTYAIIUSIM;
® pacHIMPATH PaMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHUMH;
e JenaTh OCO3HAHHBIH BBIOOpP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;
® OILICHUBATh MPHUOOPETEHHBIN OTBIT;
e crocoOcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIIUUA B 001acTH (HU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJbTYPHBIA YPOBEHbD.

CamoKoHmpoib, IMOUUOHATLHBLIL UHMETIEKM.:
o JlaBaTh OILIGHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTUBHI B ACSITEIHLHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;



® BJIJICTh HAaBBIKAMH ITO3HABATEIHHON PEe(IEKCHHM KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUU U
MBICITUTEBHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;

® JCIIOJIB30BATh MPUEMBI Pe(ICKCUH IS OLICHKU CUTYaIlMH, BBIOOpa BEPHOTO PEIICHUS;

® yMETh OIICHUBATh PUCKU M CBOCBPEMEHHO NMPUHUMATH PEIICHUS 110 HX CHUKCHUIO;

® TPUHUMATH MOTUBBI U APTYMEHTHI APYTUX MPH aHATTU3E PE3yJIbTaTOB ACSATEIbHOCTH;

® TNpPUHHUMATH CeOsl, IOHUMAasi CBOU HEIOCTATKU M JOCTOWHCTBA,

® [IPUHUMATHh MOTHUBBI U apIyMEHThI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIIbHOCTH;

e IpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OIMINOKH.

B npouecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIBTATOB OCBOSHHS IPOTPaMMBI IO (PU3HUKE IJIs1
YPOBHS CpeqHero o01mero oopa3oBaHus y 00ydYaONMUXCsl COBEPIICHCTBYETCS YMOIMOHAIBHBIN
WHTEJUICKT, MPEATOJIAT Ao C(hOPMUPOBAHHOCTD:

o CaMOCO3HaHUS, BKJIFOUAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE AIMOITMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;
o CaMOperyJIMpPOBaHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCA K HAMOIMOHAIBHBIM
WU3MEHEHHSIM U TPOSBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

. BHYTPEHHEH MOTHMBALMY, BKJIIOYAIOLICH CTPEMIICHHE K JOCTHXKCHHMIO LEIM U YCIEXY,
ONTUMU3M, MTHUIIUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, UCcxXoas u3 CBOuUx BOBMO)KHOCTeﬁ;

° OMIIAaTHUH, BKJ'IIO‘IaIOH_Ieﬁ CHOCO6HOCTB IMOHUMATh S5MONMOHAJIBHOC COCTOSHHUC HApPYTHX,
YUUTBIBATH €ro Npru OCYIICCTBJICHUN O6H_I€HI/I}I, CHOCO6HOCTB K COYYBCTBUIO U COMCPCIKNBAHUTIO,
° COIIMAaJIbHBIX HAaBBIKOB, BKIIFOYAIOIITUX CHOCO6HOCTB BBICTPANBATh OTHOIICHHUA C JPYTHUMU
JIOAbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

3.2 IIPEAMETHBIE PE3YJIbTATbBI

K xoniy oO0yuenus B 10 knacce npenMeTHbIE pe3yabTaThl HA YTIyOIEHHOM ypOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

® [IOHUMATb POJIb GUZHKH B IKOHOMHYECKOU, TEXHOIOTUUECKON, IKOJIOTHIECKOM, COITMATBHOMN 1
ATUYECKON cdepax ACSITEIHPHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, 3HAYCHHE OIUCATEIbHON, CHUCTEMAaTU3UPYIOIICH, OOBSICHUTEIBHOW |
INPOTHOCTUYECKON (PYyHKIMI (DU3NYecKON TEOpUH — MEXaHUKH, MOJICKYJISIPHOU (U3UKU H
TEPMOJIMHAMHKH, POJIb (PU3UUECKOM TeopuH B (POPMUPOBAHUN MPEJCTABICHUNA O (PHU3UIECKOM
KapTHUHE MUPAa;

® paziIuyaTh YCIOBUS NPUMEHUMOCTU Mojeniell (QU3NYEeCKHMX Tell U MPOIECCOB (SBJICHUN):
WHepLuuajgbHas cuctemMa oTcuéra, abcCcoNoTHO TBEpPAOE TEJIO0, MaTepualbHas TOYKa,
PaBHOYCKOpPEHHOE JBWIKEHHE, CBOOOJHOE TajeHue, abComoTHO ympyras aedopmanus,
a0COIOTHO YIIPYroe M aO0COMIOTHO HEYNMPYroe CTOIKHOBEHHS, MOJAENH ra3a, XUIAKOCTH U
TBEPAOTO (KPUCTAJUIMUECKOT0) Teja, WACAIbHBIA ra3, TOUYCYHBIM 3apsl, OJAHOPOJHOE
AIEKTPUUYECKOE TT0JIE;

e pasnuyaTh yCIOBHS (TpaHUIIB, 00JIACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, MMOHUMATh
BceoOwHil xapakTep pyHIaMEeHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIIOJIB30BaHUS YaCTHBIX
3aKOHOB;

® AHANM3HUPOBATH M OOBACHATH MEXaHUYECKUE TPOIECCHl M SIBICHUS, HCIOIb3ys OCHOBHBIC
MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBMKEHUS, (HOPMYIIBI



KMHEMaTUKU PaBHOYCKOPEHHOIO IBMXKEHMs, MpeoOpa3oBaHus [amunes 1jis CKOPOCTH U
nepeMenieHus], 3akoHbl Hpl0TOHA, MPUHIMI OTHOCUTENBHOCTH [ 'anuiies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHHs UMITYJIbCa U MEXAaHUYECKON SHEPTHH, CBSI3b PaOOTHI CHUIIBI C
U3MEHEHHEM MEXaHMYECKON SHEpruM, YCIOBUS paBHOBECHUS TBEPAOro Tejia), MPH 3TOM
HCIIOJI30BAaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKAa3bIBaThb YCIOBUS MPUMEHUMOCTH
bu3nUecKUX 3aKOHOB: TMpeoOpazoBanuii ['anuiesi, BTOPOro M TPeThero 3aKoHOB HproToHa,
3aKOHOB COXPAaHEHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIM3UPOBATh U OOBICHATH TEIUIOBBIE NPOLECCHl U SBJICHMS, HUCIHOJb3ysS OCHOBHbBIE
nonoxeHuss MKT u 3akoHBI MOJEKYISIpHOW (DU3UKA W TEPMOIAUHAMUKH (CBS3b JaBJICHHS
WJICaJIbHOTO T'a3a CO CPeAHEN KUHETUYECKOW YHEPTHUEH TEIJIOBOTO ABUKEHUS U KOHILICHTpauen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPbl BELIECTBA CO CPEAHEN KMHETUUYECKON SHEPrUeh TEMIOBOTO
JBUKEHMS €r0 YacTHULl, CBA3b AABJICHUS WJICAIBHOIO ra3a ¢ KOHLEHTpAaLUel MOJIEKYT U €ro
TeMnepaTypou, ypaBHenne MenaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOAUHAMUKH, 3aKOH
COXPAaHEHHUs PHEPrHuH B TEIUIOBBIX IpOIeccax), MpU 3TOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIPQXCHUE 3aKOHOB, YKa3bplBaTb YCJIOBMsSI IIPUMEHUMOCTH YpaBHEHMs MeHneneeBa—
Kuaneiipona;

AQHAIM3UPOBATh U OOBSCHATH AJIEKTPUUYECKUE SIBICHHUS, HCIOIb3Ys] OCHOBHBIE MOJIOKEHUS U
3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpaHEHHUs JJIEKTpUYecKoro 3apsaa, 3akoH KyioHa,
MOTEHIUAIBHOCTh 3JIEKTPOCTATUYECKOTO TOJIA, NPUHIUI CYNEPIO3ULHUHN DIEKTPUUECKUX
IIOJIEH, MPU ATOM yKa3bIBas yCIIOBHs MPUMEHUMOCTH 3akoHa KyioHa, a Takke NMpakTH4YEeCKU
Ba)KHbIE COOTHOLIEHMS: 3aKOHbI OMa AJis ydyacTKa LENH U Ul 3aMKHYTOH 3JEKTPHUYECKON
nenw, 3akoH /Dxoyms—Jlenna, npasuna Kupxroda, 3axonst dapanest U1 3I€KTPOIn3a);
ONKCHIBATh (PU3UYECKHE MPOLECChl M SBIEHUS, HUCIONB3YyS BEJIMYMHBL: IEpeMEIlEHNE,
CKOPOCTb, YCKOPEHHE, MMIIYJbC T€Ja M CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JaBJICHHE,
NOTEHLMAJIbHAs JHEPrusi, KMHETHUYeCKas SHEprusi, MeXaHudecKas HHeprusi, padoTra CHIIBL,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUIIA TSKECTH, CUJla YIIPYTOCTH, CUjla TPEHHUSI, MOIIIHOCT,
SHEPTUs B3aUMOACUCTBUS Tena ¢ 3emMuéii BONMM3M €€ TOBEPXHOCTH, DHEPrus YHpyrou
neGopManuu MPYKHUHbBI, KOJTUYECTBO TEIJIOTHI, a0CONIOTHAs TeMIepaTypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHUS HI€aIbHOI0 OJTHOATOMHOIO ra3a, paboTa HjeaibHOro
rasa, OTHOCUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEImIOBOro JBUTaTENs;
IIEKTPUYECKOE TM0JI€, HANPSKEHHOCTh JJIEKTPUYECKOTO TIOJS, HANPSHKEHHOCTb IOJSA
TOYEYHOI'O 3apsiia WM 3apsyKeHHOro IIapa B BakKyyMeé M B JUAJIEKTPUKE, MOTEHIMAI
3JIEKTPOCTATHYECKOrO MOJIs, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABMXKYILIAA CHJIA, CHJIA TOKA,
HaIlpsDKEHUE, MOLIHOCTh TOKA, DJJIEKTpU4YecKas €MKOCTh IIIOCKOTO KOHAEHCAaTopa,
CONpPOTHUBIIEHUE YydYacTKa LENU C IOCIEAOBaTENbHBIM M IapajUIEIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTUS IIEKTPUUECKOTO T10JI1 KOHIEHCATOPA;

OOBSACHATH OCOOEHHOCTH MpPOTEKaHWsA (U3MYECKUX SBICHUH: MEXaHWYECKOEe JBH)KEHUE,
TEIUIOBOE JBM)KEHUE YaCTHUI] BEIIECTBAa, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBM)KEHUE,
mubdy3na, ucnapeHue, KWIEHWE W KOHJACHCAlWs, IUIaBICHHE U KpUCTaUIU3aLUs,
HaIlPaBJIEHHOCTh TEIUIONEPEayu, 3JEKTpU3alus Tesl, YKBUIOTCHIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO ITPOBOHUKA;

IPOBOJIUTH HCCIECIOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYro ¢
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHU, MIPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUJE TPa(UKOB C y4ETOM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHHH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;



MPOBOJAUTH KOCBEHHBIE N3MEPEHUS PU3NUECKUX BETUUHH, ITPU 3TOM BbIOUPATh ONTUMAIbHBIN
METOJT U3MEpEHUs, OICHUBATh A0OCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEHIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHl MO MPOBEPKE MNPEIJIOKEHHOW THIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
coOUpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY, aHATM3UPOBATH MOJTyYEeHHBIE PE3yIbTaThI U ACTaTh
BBIBOJ] O CTaTyCe MPEI0)KEHHON TUIIOTE3HI;

co0Jro1aTh MpaBmiia 0€30MaCHOTO TPY/Ia MPH MTPOBEACHUH MCCIIEIOBAHUNA B paMKaxX yu4eOHOTO
DKCIIEPUMEHTA, TMPAKTUKyMa M Y4eOHO-HCCIENOBATEIILCKOW U TPOCKTHOW AESTETbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PyJ0BaHMUS;

pemmaTh pacuéTHBIE 3aJja4M C SIBHO 3aJaHHON M HESIBHO 3aJJaHHOHN (DPM3MYECKOW MOJIEIBIO: Ha
OCHOBAaHWHW aHajJM3a YCJIOBHS OOOCHOBBIBATH BHIOOp (DM3UYECKON MOJENH, OTBEYAIOIICH
TpeOOBaHUSIM 3a/Jayd, MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
GU3MYECKUX TEOPUM TpH WCIOIH30BAHMM MATEeMATHYECKUX METOJOB pEIICHUs 3a/ad,
POBOAMUTH pPacuy€Thl HA OCHOBAaHUU HMEIOLIMXCSA JIaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM MOJyYEeHHBIX PE3YyJIbTaTOB;

pelaTh Ka4eCTBeHHbIE 3aa4i, TpeOyIolue MPUMEHEHHS 3HAaHUH U3 Pa3HBIX Pa3ielioB Kypca
¢bu3KKY, a TaKKe MHTErpalliy 3HaHUN U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA:
BBICTPAMBaTh JIOTMYECKYIO LIETIOYKY pacCyXJCHHI ¢ ONOpoill Ha H3yUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JUIsl OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB pPAaOOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aQHAIM3UPOBATh M OLIEHUBATh MOCHEACTBHS OBITOBOM M MPOM3BOACTBEHHOM MAESITEIHbHOCTU
YEJI0OBEKa, CBA3aHHOM ¢ (PU3MUESCKUMHU MPOIECCaMU, C TTO3UIIHA YKOJIOTHYECKON 0€30MacHOCTH,
MPEJICTAaBICHUNA O PAlMOHATILHOM MPHUPOAONOIB30BaHUY, & TAK)KE Pa3yMHOM HCIOJIb30BaHUU
TOCTHIKEHUI HAYKU U TEXHOJIOTUH JJIs JaIbHEHIIIETO Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;
OPUMEHATHh pa3IndHble CHocoObl paboThl ¢ HMH(OpManue (U3NYECKOro COAep)KaHUs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOIb30BaTh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOWCKA, TepepaboTKU U MPEeAabSBICHUS
y4eOHOM M HAy4YHO-TIOMYJISIPHOM HHPOpPMAINK, CTPYKTYPHUPOBAHUS U HWHTEPIIPETALUU
uH(pOpMallMK, TOJIYYECHHOH U3 Pa3JIMYHBIX MCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
MoJyd4aeMyr0 HH(QOpPMAIMIO W OICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHMI, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHHKA HHPOPMAIIHH;

MPOSBIISATH OPTaHU3AlMOHHBIEC U [T03HABATENIbHBIE YMEHUSI CAMOCTOATEIHHOTO TPHOOpETEHUS
HOBBIX 3HAHUI B MPOIIECCE BHIMOTHEHUSI POCKTHBIX U yUeOHO-UCCIICIOBATELCKUX padoT;
paboTaTh B IpyIIe ¢ MCHOJIHEHHEM pPa3jMYHbIX COLMAJIbHBIX POJIEH, TUIAaHUPOBATh PaboTy
TPYIIBL, PALIMOHAIBHO PACHIPENEATh IeATEeIbHOCTh B HECTAHIAPTHBIX CUTYyalHsIX, aJIeKBaTHO
OLICHUBATh BKJIAJl KaX/JI0r0 U3 yUaCTHUKOB TPYIIIHI B PEIICHUE PacCCMAaTPUBAEMO MTPOOIIEMBI;
MPOSIBIISATE MOTHBAIUIO K Oyaymieid npodeccrnoHanbHON ASSITENFHOCTH 10 CIEeNUaTbHOCTM
(UBUKO-TEXHUUECKOTO MPOHUIISL.

K xoHnmy oOydenust B 11 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:



® [IOHUMATh POJIb (U3UKUA B IKOHOMHYECKOM, TEXHOJIOTHUECKOM, COIIMAIIBHON M ATUYECKOU cdepax
NEesITeIbHOCTH YeJIOBEKa, pojib M MeCcTO (PM3MKU B COBPEMEHHON HAay4YHOH KapTHHE MHpA, POIb
aCTPOHOMHUHU B IPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa U JajbHEHIIEM HayYHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHUE OMHUCATEILHON, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIEHOW U POTHOCTHYECKON
GbyHKIUH (U3NYECKON Teopuu — BIEKTPOAMHAMUKH, CIIEHHaIbHOW TEOPUH OTHOCHUTEIHHOCTH,
KBAaHTOBOU (hM3HMKHU, POJib (PU3NUECKON TeoprH B (POPMUPOBAHUM IPEACTABICHUN O (PU3nUECKON
KapTHUHE MHpa, MecTO (pu3nyecKol KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTABICHUN O IPUPOJE;

e pa3nauyaTh YCIOBUS NPUMEHUMOCTH MojeNell (QU3NYecKuX Teld M MPOLEcCOB (SABJICHUN):
OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIOJI, TapMOHUYECKUEe KojebaHus,
MaTeMaTHYeCKUI MasiTHUK, U€aJIbHbIN MPY>KUHHBIM MasTHUK, FTApPMOHHYECKHE BOJHBI, UCAJIbHBII
Koje0aTeNbHbI KOHTYpP, TOHKas JIMH3a, MOJENel aToMa, aTOMHOTO spa U KBAaHTOBOM MOJEIH
CBETa,

e pa3nuyaTh yYCIOBUS (TPaHUIBL, OONACTH) MPUMEHHUMOCTH (U3MUECKUX 3aKOHOB, IOHHUMATh
BceoOIMii xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHS, UCIOJIB3YS OCHOBHbBIE
MOJIOKEHNUS. W 3aKOHBI 3JIEKTPOAMHAMHMKU M CIIEHUaIbHOW TEOPUU OTHOCHUTEIHHOCTH (3aKOH
COXpAaHEHUA JJIEKTPUUYECKOro 3apsna, cuia Amrepa, cuia JIopeHua, 3aKOH 3JIEKTPOMArHUTHOM
MHAYKIUK, npaBuio JleHna, cBa3p O/IC caMOMHAYKIMM B 3JEMEHTE 3JIEKTPUYECKON LIENU CO
CKOPOCTBIO HM3MEHEHHUs CHJIbI TOKa, IIOCTYJIaThl CHEUUAIbHON TEOPUM OTHOCUTEIBHOCTH
DUHINITENHHA);

® AHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBJICHMUSI, UCIIOJIb3YS MTOJI0OKEHHSI KBAaHTOBOM
¢busuku (ypaBHeHHE DHHIITEHHA 171 hoToddeKTa, epBhIil U BTOPOU MOCTyIaThl bopa, mpuHIUT
COOTHOLIEHUS HeomnpeaenéHHocTel ['eif3enOepra, 3aKOHbI COXpaHEHHS 3apsA0BOTO U MacCOBOTO
YHUCEJ U SHEPTUH B SIJACPHBIX PEAKIUAX, 3aKOH PAJIMOAKTUBHOTO pacmiaia);

e ONMHCHIBATh (PU3MUECKUE TPOLECCHl W SABICHUS, HCIOJb3Ysl BEIWYMHBI: HANpsHKEHHOCTh
ANEKTPUYECKOTO IMOJIA, TIOTEHLHUANT 3JIEKTPOCTATUYECKOrO IOJIA, Pa3HOCTh MOTEHIUAJIOB,
AJEKTPOJBIDKYIIASl CUJIA, WHAYKIMS MarHUTHOTO II0Jsl, MAarHUTHBIA MOTOK, Ccuia AMiepa,
WHIYKTUBHOCTb, 3JICKTPOABIKYIIIAsl CHUjla CAMOMHIYKIIUHU, SHEPT Y MAarHUTHOTO IOJISI TPOBOAHHKA
C TOKOM, PEISTUBUCTCKHI UMIYJbC, MOJHAS SHEPrusi, SHEPrusi MOKOs CBOOOJHON YacCTHUIIBI,
SHEPrus U UMITyJIbC (POTOHA, MACCOBOE YUCIIO U 3apsil sApa, SHEPIUs CBA3HU SAAPa;

© O0BSICHATh OCOOEHHOCTH MPOTEKaHWA (U3UUYECKUX SIBICHUN: DJICKTPOMArHUTHAS WHIYKLHS,
CAMOMHIYKIUS, pe30HaHC, MHTEep(epeHIns BOJIH, AU(paKIUs, AUCIIEPCUsi, TOJIHOE BHYTPEHHEE
oTpaxkeHue, potornekrpuueckuit 3Ppdext (potorddexr), anbdpa- u Oera-pacnaasbl saep, raMma-
U3NydeHue saep, Gu3ndeckue NpUHIUIbI CIEKTPaIbHOTO aHaIn3a U paboTh Ja3epa;

® OIIPENENSATh HANPABICHUE MHIYKIMM MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIbI AMIlepa U
cunel JlopeHia;

® CTPOHUTH M300pa)XKeHUE, CO3/1aBaeMOE TUIOCKUM 3€pPKaJIOM, TOHKOM JINH30M, U paCCUUTHIBATH €T0
XapaKTePUCTHKU;

® [IPUMEHATh OCHOBOIIOJIAralOIINe aCTPOHOMMUYECKHUE MOHSTHS, TEOPUU M 3aKOHBI JJIs aHaAIU3a U
00BsiIcCHEHUST (PU3MUECKUX MPOLECCOB, MPOUCXOMALIMX B 3BE3JaX, B 3BE3HBIX CHCTEMaX, B
MEXTaJTaKTUIECKOU Cpefie; ABMKCHUSI HEOSCHBIX TEJ, SBOJIIONHH 3BE3 1 BeeneHHoi,

® [IPOBOJIUTH HCCIIEJIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C MCIIOJIb30BAHUEM MPSIMbIX
U3MEpEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJIbTaThl IMOTYyYCHHOMH



3aBHUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUJE I'padUKOB C y4€TOM aOCOJIOTHBIX MOrpPEUIHOCTEH
WU3MEPEHUH, JIeTIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAHMS;

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIWYMH, TMPH ATOM BBIOMPATH ONTHMATHHBIN
METO/]l U3MEPEHUSsI, OIICHUBATH A0COIOTHBIE M OTHOCUTEIBHBIC MTOTPEITHOCTH IPSIMBIX M KOCBEHHBIX
W3MEPEHHUI;

® [IPOBOJIUTH OIBITHI IO MPOBEPKE MPEATI0KEHHOM THIOTE3bI: IIAHUPOBATh 3KCIIEPUMEHT, COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IMOJYYEHHbIE PE3yJbTaThl U JAEJaTh BBIBOJ O
cTaTryce NpeasioKeHHOMN TUIIOTE3bI;

® OIKMCHIBATh METO/bI MTOTYUYEHUSI HAYYHBIX AaCTPOHOMUYECKUX 3HAHU;

e coOMoaTh TpaBuUiia 0E301aCHOTO TpyAa NMPH MPOBEICHUHM HCCIIEIOBAaHUM B paMKaxX y4eOHOTO
SKCIIEPUMEHTA, MPAaKTUKyMa M Yy4eOHO-HCCIIEIOBATeIbCKOM M MPOEKTHON JEeATeNbHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTA00PATOPHOTO 00OPYIOBAHHS;

epemarh pacyETHBIC 3aJaYd C SBHO 3a/IaHHON M HESBHO 3a/IaHHON (DM3MYeCKOW MOJENbI0: Ha
OCHOBaHUWU aHAJIN3a YCIOBUS BBIOMPATh (PU3MUECKHE MOJCIH, OTBEUAIOIIe TPEOOBAHUSAM 3a/1a4H,
MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3MUYECKUX TEOpUH MpHU
UCIOJIb30BAaHUN MAaTEMaTUYECKUX METOJOB PELIeHUs 3a/]ay, MPOBOAUTH PAcYEThl Ha OCHOBAaHUU
UMEIOLIUXCS TaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METObI PEIICHUS C YUETOM
MOJIyYEHHBIX PE3yIbTaTOB;

e peliaTh Ka4eCTBEHHBIE 3a/1ayd, TPEeOYIOIMe MPUMEHEHWs 3HAHUU W3 Pa3HBIX pa3JelioB Kypca
GU3MKYN, a TakKe WHTETpallii 3HAHUN U3 JPYTHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO ITUKJIA:
BBICTpanBaTh JIOTUYECKYIO IIEMOYKY pACCYXKJIEHMM C ONOpOd Ha H3YyUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue sSBJICHUS;

® IICIIOJIB30BATh TEOPETUYECKUE 3HAHHUS Ui OOBSICHEHHS] OCHOBHBIX TPUHIUIOB pPaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;

® IPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKU, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAIM3UPOBATh W OLIEHUBATh TIOCJIEACTBUS OBITOBOM W TPOU3BOJCTBCHHON JEATEIHLHOCTH
YEJIOBEKA, CBA3AHHON C (YU3MYECKUMH IMPOIECCAMU, C MO3UIMA KOJIOTHUECKOW O0€30MMacHOCTH,
MPEACTABICHUN O paluOHAJIBHOM MPHUPOAOINOIH30BAHUM, & TAKXKE Pa3syMHOM HCIOJIb30BAaHUU
JOCTUKCHHUHN HayKW U TEXHOJOTHH /ISl JalTbHEHIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

® IPUMEHATh pa3IMYHbIe CHOCOOBI PaboThl ¢ wHOpManKUel (PU3NIECKOTO COIAEPKAHUSI C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH, TpPH 3TOM HCIOIb30BaTh
COBpeMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTUH JISI TIOMCKA, TepepadOTKU U PebsIBICHUS Y4eOHOI
U HAy4YHO-TIOMYJIApHOW HMHGOpManuu, CTPYKTYpUPOBAHMUS U HHTEpHpeTanuu uHGOpMaluy,
MOJTy9€HHOM U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHATH3UPOBATH TOTYy4aeMyr0 HHPOPMAIIHIO
U OLIEHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJIM3a
HMCTOYHHMKA WH(OpMAINK;

® [IPOSIBJIATh OPTaHU3AllMOHHBIE M T03HABATEIbHBIE YMEHHS CaMOCTOSTEIbHOIO MPHOOpETEeHUs
HOBBIX 3HAHUH B MpOIlecce BHIMOIHEHUS MPOEKTHBIX U y4eOHO-UCCIIEeI0BATENbCKUX PadoT;

e paboTaTh B IPyNIE C UCTIOTHECHHEM PA3IMYHBIX COI[UAIBHBIX POJICH, TUIAHUPOBATH Pa0OTy TPYIIIIHI,
paloOHaIbHO PaCHpPENeiTh AEATEeIbHOCTh B HECTAHJAPTHBIX CUTYyallMsIX, aJeKBaTHO OLEHUBATh
BKJIAJ] KQXK/IOTO U3 YUYACTHUKOB TPYIINEI B PEIICHHE PACCMATPUBAEMON MTPOOIIEMEI;

® [IPOSIBJIATh MOTHUBAIMIO K Oyaymieil mpoecCHOHAIbHOW EATENBHOCTH IO CIENUaTbHOCTIM
(U3UKO-TEXHUYECKOTO TPOUIISL.



4. TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC (5 uacog * 34 neoenu = 170 uacos)

JIeKTPOHHBbIE HU(PPOBHIE

Ne Kou-
/ Tema ypoka JeATeIbHOCTh YUYUTEJISl C Y4eTOM oOpa3oBaTe/ibHbIE
n/n BO
NPOrpaMMbl BOCIMTAHUSA ecypchbl
4ACOB porp pecyp
Pasnea 1. HAYUHBIA METO/] IO3HAHUSI IIPUPO/IbI — 6 uacos
4 [ToOyxnenne oOyvaronuxcs bubmuorexa [JOK
1 ®dusnka — pyHIaMEeHTaIbHAS HayKa O IPUPOIE 1
co0JII01aTh HAa YPOKE OOIICTIPUHSITHIC https://m.edsoo.ru/1beef346
) Hayunblif MeTOZ IO3HAHUSA U METO/BI 1 HOPMBI [IOBEICHHS, IPABHIIa OOIICHNA  BuGmnoreka [JOK
UCCIeI0BaHMs (PU3UYECKUX SBICHUIN CO CTapIIMMH (TIe[aroruIecKuMH https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TEOpHUs B IMPOLIECCE MTO3HAHUS paboTHHKaMH) 1 CBEPCTHHKAMH Bu6 110K
nonmoTexa
3 npupozsl. Habmonenne i 3KCIIepHMeHT B | (obyuarommmucs), IpUHIMILL _
s y4eOHOI AMCLUILIHHDL 1 https://m.edsoo.ru/34c49931
CaMOOpTaHU3aIUH.
4 C 5 o 1 v pI/I H bu6mmoreka [IOK
0CcOOBI U3MEpeHUsT PU3NYECKUX BETUUUH CTOJIb30BAHUE
P . https://m.edsoo.ru/ca2def03
AG BOCIHUTATEIbHBIX BO3MOXKHOCTEN 5 K
5 COJHOTHUa;I Y OTHOCUTEIIbHAS ITOIPEIIHOCTH 1 COMEpKARHS YIEOHOTO MPEIMETa EI/I JII;I/OTGKda oo .
U3MEepeHUH (PU3HMUECKUX BEIUIHH 4epe3 IEMOHCTPAIIHIO 06y YAIOMAMCS ttps://m.edsoo.ru/7f18fda3
IPUMEPOB OTBETCTBEHHOTO
OTHOILIEHHS K HayKe, HACTOMYMBOCTHU B
MonenupoBanue B ¢pusuke. Poib u mecto HOCTH)KGI;IHH HEJICH, HaAYHHbIX
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM OTKPBITHH. bubmmoreka [IOK
6 1 v Hcnosnb30Banue

Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
NEITEILHOCTH JI0AEU

BOCITUTATEIHLHBIX BO3MOYKHOCTEH
coJiepKaHusl yueOHOTO TTpeaMeTa
yepe3 moadop U 00CyKIeHNE
MPOOJEMHBIX CUTYaITUH.

https://m.edsoo.ru/eabbded1
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v dopmupoBanue yOEKIEHHOCTH
B BO3MOKHOCTH MO3HAHUS TIPUPOJIBI,
OTHOIIEHHS K (PU3UKE KaK DIIEMEHTY
00IIEYENTOBEYECKOM KYIBTYPBI.

Paznea 2. MEXAHUWUKA — 35 gyacoB

Mexannueckoe nsuxkenne. Cucrema oTcuera.
OTHOCHUTENBLHOCTh MEXAHUYECKOT'O IBUKEHMUS.
[Ipsimast u oOpaTHas 3aa4u MEXaHUKHU

Pannyc-BekTop MatepuaibHON TOYKH, €T0
MPOEKIIMU Ha OcU KoopAuHAT. TpaekTopus.

ITepememienue. Cxkopocts. X mpoekuu Ha ocu

KOOpJAWHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKEHHE.
['padmyeckoe onricanue paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKEHUS

10

CrnosxeHue nepeMelieHnil U CKOPOCTEM.
Pewenue 3anau

11

HepaBHomepHoe aBukeHre. MrHOBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABUIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

['padpuaeckoe onrcanue NPSIMOTMHEHHOTO
JBUKEHHS C MOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majeHune. Y CKopeHue CBOOOHOTO
naJeHus. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH,
YCKOPEHHsI OT BPEMEHHU M UX rpaduku

14

JIBukeHwne Tena, OpPOIIEHHOTO O] YIJIOM K
TOPU30HTY

4 [MoOy:xaeHrEe 00YYAFOIIUXCS
co0JII01aTh HAa YPOKE OOIICTPUHSTHIC
HOPMBI TIOBE/ICHUS, MIPaBUIIa OOIICHUS
CO CTapIIUMHU (IIEAArOrHUECKUMHU
pabOTHUKAMK) ¥ CBEPCTHUKAMU
(oOyuaronuMucs ), TPUHIIAITHL
y4eOHON TUCIUTUINHBI 1
CaMOOpraHU3alHH.

v Hcrnonb3oBanue
BOCITUTATEIbHBIX BO3MOXKHOCTEH
coJlep>KaHusl yueOHOTo mpeaMeTa
4yepe3 IEMOHCTPAINIO 00yYaIOITIMCS
PUMEPOB OTBETCTBEHHOTO
OTHOIIIEHHSI K HayKe, HACTOMYHUBOCTH B
JOCTHKCHUH 1eNIeH, HayuHBIX
OTKPBITHH.

v Hcrnonb3oBanue
BOCITUTATEIBHBIX BO3MOYKHOCTEH
cojiepKaHusl YIeOHOTO MpeaMeTa
yepes nmoadop U 00CyKIeHHE
pOOJIEMHBIX CUTYaIHH.

v dopmupoBanue yOEKIEHHOCTH
B BO3MOXXHOCTH MTO3HAHHUS TIPUPOJIBI,

bu6mmoreka [IOK
https://m.edsoo.ru/e9a52102

bu6mmoreka [IOK
https://m.edsoo.ru/30al108a5

bu6mmoreka [IOK
https://m.edso00.ru/89ba7190

Bbu6nuoreka [JOK
https://m.edsoo.ru/761d18aa

Bbu6nuoreka [JOK
https://m.edsoo0.ru/a99549a7

bu6mmoreka [IOK
https://m.edso00.ru/b7560bbf

Bbu6nuoreka [JOK
https://m.edsoo.ru/f738109¢

Bbu6nmuoreka [JOK
https://m.edsoo.ru/71cbb4f5



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5

KpuBonuneiinoe npuxenue. /[Buxenue mno
OKPYXHOCTHU. YTJ0Bas U JIMHEIHAsA CKOPOCTh.

15
Ilepuon u wactota. LleHTpocTpeMuTenbHOE 1
MIOJIHOE YCKOPEHUE

16 KonTtponsHas padora no teme "Kunemartuka"
ITepsbiif 3akoH HetoTOHA. HEpUHManbHbIE

17 cucreMsbl oTcyéra. [IpuHIMI OTHOCUTENBHOCTH
lNanuea. HennepuuansHble CUCTEMBI OTCUYETA

13 Cuna. PaBHoaeicTByt0mIas cuia. Bropoi 3akoH
HeroTona. Macca

19 B3aunmonerictsue ten. Tperuii 3akon HeroroHa

20 [IpuHnun cynepnosunuu cui. Pemenue 3agau
Ha NpuMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 OKBUBAJICHTHOCTH I'PABUTALIMOHHON U UHEPTHOM
MaccChl

” Cuna TSKeCTH M yCKOpPEHHE CBOOOIHOTO
NaJeHus
JIBr>keHne HeOECHBIX Te U MX MCKYCCTBEHHBIX

23 CIyTHUKOB. IlepBas kocMu4eckasi CKOPOCTb.
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa u BUABI CUIT TPEHUS.

25 JIBr>KeHUE B )KUAKOCTU U ra3e C Y4ETOM CHIIbI

COTIPOTHBIICHUS CPEJIbI

OTHOIIEHUS K (PU3HMKE KaK IJICMEHTY

00IIeYeTIOBEYECKON KYJIBTYPHI.

v [TpuMeHeHe HHTEPaKTHBHBIX

dbopm yueOHOM pabOTHI -

WUHTEJUICKTYaJIbHBIX, CTUMYJIUPYIOIIHX

M03HABATEILHYI0 MOTHBAIIUIO,

UTPOBBIX METOJIUK, JUCKYCCHIA,

JAFOIINX BO3MOYKHOCTh MPHOOPECTH

OTIBIT BEJICHUSI KOHCTPYKTUBHOTO

JMajiora; rpymnrnoBoi paboThl, KOTOpast

YUUT CTPOUTH OTHOIICHUS H

JIeHiCTBOBAThH B KOMaHJIE,

CIOCOOCTBYET Pa3BUTHIO

KPUTHYECKOTO MBITIIICHHS.

v IHUIIMUPOBAHKE U TIOIEPKKA
UCCIICIOBATEIIbCKON JCATEIIbHOCTH
00yJaroIuXxcsl, INIAHUPOBAHKUE U
BBITTOJIHCHUE WHIAMBUYaIbHBIX U
TPYTIIOBBIX POCKTOB
BOCITUTATEIILHON HAIPABICHHOCTH.

4 Opranusanus medcrsa

MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX

00yJaromuxcst HaJ| uX

HEYCIICBAIOIIUMH OJHOKIACCHUKAMH,

JAIOMIETO 00YYAIOIIMMCS COITUAIBHO

3HAYMMBIH OIBIT COTPYTHUYCCTBA U

B3aUMHOMU ITOMOIIIH.

bu6mmoreka [IOK
https://m.edso0.ru/331961be

Bbu6nuoreka [JOK
https://m.edsoo.ru/1242132¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a9¢4a64

bu6mmoreka [IOK
https://m.edsoo.ru/141d3837

Bbu6nuoreka [JOK
https://m.edsoo.ru/57dbas505

Bbu6nuoreka [JOK
https://m.edsoo.ru/bdf997fb

bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a

Bbu6nmuoreka [JOK
https://m.edso0.ru/22757£26

Bbu6nuoreka [JOK
https://m.edsoo.ru/11abfa0a

bu6mmoreka [IOK
https://m.edsoo.ru/0ae2cd84

bu6mmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.eds00.ru/2cb29676



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. 'mapocrarnueckoe nasiaenue. Cuia

Bbu6nuoreka [JOK
https://m.edsoo.ru/a28aa7ad

Bbu6nmuoreka [JOK
Bbu6nmuoreka [JOK
https://m.edsoo.ru/2b95d57¢

bu6mmoreka [IOK
https://m.edso0.ru/653d3459

bu6mmoreka [IOK
https://m.edsoo.ru/9aa79a7d

Bbu6nuoreka [JOK
https://m.edsoo.ru/dc1caac(

bu6mmoreka [IOK
https://m.edsoo.ru/9f5a574¢c

bu6mmoreka [IOK
https://m.edso00.ru/4bb8294b

bu6mmoreka [IOK
https://m.edsoo.ru/13f0a221

26 Apxumena

7 AbcomoTtHo TBepnoe Teino. [loctynarensnoe n
BpallaTelibHOE JBUKEHNE TBEPOTrO Tela

)3 MOMEHT cuiIbl OTHOCUTEIBEHO OCH BpALCHHUSI.
[1nedo cunsl
CrnosxeHue Cuil, IPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp TsxkecTn Tena. Y cinoBus
paBHOBeCHs TBepJoro Teja. Buabl paBHOBecHs

30 Pewenue 3amau

31 KoHnTtponbnas pabora mo teme "/[nHamuka.
Craruxka TBepaoro tena'
Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI

1 MaTepuaibHbIX To4ekK. LleHTp Macc cuctemsl
MaTepuaibHBIX TOUYEK. TeopemMa O ABUKEHUH
LEHTpa Macc
NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa Tea.

33 3aKOH COXpaHEHHs uMITyJibca. PeakTuBHOE
JBUKECHHE
MoOMeHT uMIlyibCa MaTEPUAIILHON TOYKH.

34 [IpencraBieHue o COXpaHEHUN MOMEHTA
UMITYJIbCA B IICHTPATbHBIX MOJISIX

35 Pewienue 3amau

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d6532eb9

Bbu6nuoreka [JOK
https://m.edsoo0.ru/f7706d63



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63

PabGora cunbl Ha MaIOM ¥ Ha KOHEYHOM

36 Tpad 1 bubmuorexa [JOK
nepemenieHnd. I'paduueckoe npeacraBieHne
peMetil P b https://m.edso00.ru/913974c7
paboThI cHITbl. MOIITHOCTE CHITBI
37 Kunernueckas sueprusi. Teopema 00 M3MEHEHUN | bubmmoreka [IOK
KWHETHYECKOW YHEPTUU MAaTEPUAIBbHON TOUKU https://m.edsoo.ru/9a5e2e74
[ToTeHIMaTBHBIC U HETIOTCHIIUATBHBIC CHITBI.
38 [ToTe ) ajbHas YHE Buo asi KOCMHYEeCcKa 1 Bubmiorexa LIOK
TEHIMAJIbHAS YHeprus. Bropast kocMuueckas
3 P P https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbst KocMuyeckas CkopocTh. CBsI3b pabOTHI
HENOTEHIMAIbHEIX CHJI C U3MEHEHUEM bu6mmoreka [IOK
39 . 1
MEXaHUYECKOM IHEPTUU CUCTEMBI TEJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHCHHSI MEXaHUYECKOH SHEPTUH
Yrpyrue v Heynpyrue CTOJIKHOBEHUS. bubmuorexa [JOK
40 y 1
VYpaBuenne beprymm 15 uacanbHOM KUIKOCTH https://m.edsoo.ru/f30f43b6
A1 KonTtponsHas pabora o Teme "3aKoHbI | bubmmoreka [IOK
COXpaHEHHS B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJANHAMMUMKA -49 yacos
PazBuTHe npeacTaBieHU O MPUPOAE TEIUIOTHI. v [ToOyxneHne o0ydaromuxcs
4 0 pel MKT pﬂ P ‘bf[b | 5 THA 6y . bubmuorexa [JOK
CHOBHBIE TIOJIOKEHUS . HAuddysus. coOIOAaTh Ha YPOKE OOIICTIPUHSATHIC
4 8 P Herp https://m.edsoo.ru/b0a4445f
BpoyHOBCKOE TBUXEHUE HOPMBI TIOBEICHUS, TIPaBUIIa OOIIECHUS
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX CO CTapUIMMH (TICAarorHICCKUMH
. 6 bubmuorexa [JOK
43 Ten. XapakTep IBUKEHUS U B3aUMOJICHCTBUS 1 pabOTHHKAMHU) ¥ CBEPCTHUKAMH httos://m.ed 1eddd02ed
4aCTHI] BEIIECTBA (oOy4JaroIMMuUCs ), TPUHITUIIBI ps.//M.cdS00.1w/e S
14 Macca 1 pa3Mepsl MOJIEKYI (aTOMOB). . y1eOHOMH AMCLUILIIHBL Bu6morexa [JOK
KomnuectBo Bemectsa. [locTosiHHass ABoraapo (‘I/aMOOPFaHI/BaI_II/II/I. https://m.edsoo.ru/c5b72ab7
Hcnonb3oBanue
Temneparypa. TemnoBoe paBHoBecue. [llkana . bubmuorexa [JOK
45 1 BOCIIUTATEIbHBIX BO3MOKHOCTEH

Henscus

https://m.eds00.ru/0070d493



https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493

46 Pemenue 3amau

47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI

43 VpaBnenue Menneneesa-Knaneiipona. Pemenue
3a1a4

49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa

50 M3omnporecchl B HaeanbHOM ra3e ¢ HOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA

51 ['padpraeckoe mpeacTaBIeHNUE U30MPOIIECCOB:
n30TepMa, U30Xopa, n300apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau
CBs13b a0COTIOTHOM TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKON YHEPrUel MOCTYyNaTeIbHOTO
TEIJIOBOI'O JBMIKEHHUS €€ YaCTHII

55 O0001eHre 1 cUcTEMATU3aIMs 3HAHUN 110 TEME
"OcuoBsr MKT"

56 KonTtponsHas padora o Teme "OcHosl MKT"
TepMoauHamMuyeckasi cuctema. 3ailanue

57 BHeIIHUX ycyoBuil 1 T/l cuctembl. BHeniHue

u BHyTpeHHUE napamerpsl. [Tapamerpsr T/]
CHUCTEMBI KaK CpeJHUE 3HAUYCHHUSI BEJIINYUH,

coJlep>KaHusl yueOHOTo peIMeTa
4yepe3 IEMOHCTPALUIO 00yUYaroIIUMCS
IPUMEPOB OTBETCTBEHHOTO
OTHOIIIEHHSI K HayKe, HACTOMYNBOCTH B
JOCTHDKEHUH TIeJel, HayYHBIX
OTKPBITHH.
v Hcnons30Banue
BOCITUTATEIbHBIX BO3MOXKHOCTEH
coJlep>KaHusl yueOHOTo mpeIMeTa
yepes moadop U 00CyKICHHE
MPOOJEMHBIX CUTYaITUH.
4 dopmupoBaHue yOSKIEHHOCTH
B BO3MOXXHOCTH TTO3HAHHUS TIPUPOJIBI,
OTHOIIEHUS K (PU3HKE KaK SJIEMEHTY
00111€4eTI0BEYECKON KYJIBTYPHI.
v [TpuMeHeHe HHTEPAKTHBHBIX
dbopM yueOHOUH pabOTEHI -
UHTEIJUICKTYaJIbHBIX, CTUMYJIUPYIOIINX
MI03HABATEIBHYI0 MOTHBAIIUIO,
UTPOBBIX METOJUK, TUCKYCCHIA,
JAFOIIINX BO3MOKHOCTB MPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO
JMajiora; rpymnrnoBoi paboThl, KOTOpast
YUUT CTPOUTH OTHOIICHUS U
JEMCTBOBAThH B KOMaHJIE,
CIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBITIICHHS.
v HMIMUPOBAHUE U TOIEPIKKA
UCCIIEIOBATEIIbCKON JAEATEIIEHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/1531aba5s

Bbu6nmuoreka [JOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12c328

Bbu6nuoreka [JOK
https://m.edsoo.ru/14e02d1f

Bbu6nmuoreka [JOK
https://m.eds00.ru/68878d51

bu6mmoreka [IOK
https://m.edsoo0.ru/1344327b

Bbu6nuoreka [JOK
https://m.edsoo.ru/c8094721

Bbu6nuoreka [JOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6mmoreka [IOK
https://m.edso00.ru/09d12fd8

Bbu6nuoreka [JOK
https://m.edsoo.ru/13adad59

bu6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
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https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

OTUCHIBAIOIINX €€ HA MUKPOCKOITUYECKOM
YpOBHE

Hynesoe Hauano TepMOAUHAMUKH.

58 CamonpounsBodibHas penakcanus T[] cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59 Mogenb uieanpsHOro ra3a B TEpMOJINHAMUKE.
Y cioBus TPUMEHUMOCTH 3TOM MOJETU

60 VYpaBuenue Menaeneera-Knaneiipona u
BBIPAKEHUE JIJIS1 BHYTPEHHEN SHEPTUU
BeipaxeHnue 111 BHyTpEeHHEN SHEPTUU

61 OJHOATOMHOTI'O UJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTUUECKUE MTPOLIECCHI
DnemMeHTapHas paboTa B TEPMOANMHAMHUKE.

62 Brrancnenue paboTsl o rpaduky mporecca Ha
pV-auarpamme
Temonepenaya Kak crnoco0 U3MEHEHUs

63 BHyTpeHHeH sHepruu TJI cuctemsl 6e3
COBEPIIICHUSI pabOTHI

64 KonBek1us, TemonpoBOJHOCTb, U3TyUYCHUE
KonuuecTBo Temnotel. TemnoéMKoCcTh Tena.

65 VenbHas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
VnenpHast TEMI0Ta CropaHust TOIIMBA

66 Pacuér konmyecTBa TEMIOTHI IpH
Terionepeaye

67 [Tonsitue 06 amnadaTHOM mporiecce. [lepBrrii

3aKOH TEPMOJINMHAMHKHU

00yyJaromuxcsi, INIaHUPOBaHHUE U
BBITTOJTHEHUE WHINBHUYaTbHBIX U
IPYIIIOBBIX MPOSKTOB
BOCITUTATEIILHOM HATIPABICHHOCTH.

v’ Opranunsanus medcersa
MOTHBHPOBAHHBIX H
3PYAUPOBAHHBIX 00YUAIOIINXCSI HAl
UX HEYCIEBAIOIIMU
OJTHOKJIACCHHKAMH, JIAIOIIETO
00y4JaromuMcst COLUaIbLHO
3HAYUMBII OTBIT COTPYTHUYECCTBA U
B3aMMHOMU ITOMOIIIH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/8ec51210

bu6mmoreka [IOK
https://m.eds00.ru/29355001

bu6mmoreka [IOK
https://m.edsoo.ru/bal178d0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738

bu6mmoreka [IOK
https://m.edsoo.ru/3d734561

Bbu6nmuoreka [JOK
https://m.edsoo.ru/157b54cd

Bbu6nuoreka [JOK
https://m.edsoo.ru/7ba67355

bu6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bu6mmoreka [IOK
https://m.edso00.ru/d8098824



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824

KomuuectBo TemnoTs! 1 paboTa Kak MephbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/b047alcd

Bbu6nuoreka [JOK
https://m.edsoo.ru/c6f4{464

bu6mmoreka [IOK
https://m.edsoo0.ru/2e945513

bu6mmoreka [IOK
https://m.edsoo.ru/fe3857b9

Bbu6nuoreka [JOK
https://m.edsoo.ru/b3efal 8b

bu6mmoreka [IOK
https://m.edsoo.ru/9867aaa7

bu6mmoreka [IOK
https://m.edsoo.ru/c8c70432

Bbu6nuoreka [JOK
https://m.edsoo0.ru/28d62b3f

bu6mmoreka [IOK
https://m.edsoo.ru/1b6e26¢c5

68
W3MEHEHUs1 BHYTpeHHel sHeprun TJI cucremsl
BTopoii 3aKk0H TEPMOAMHAMUKY JJIS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTs TPUPOIHBIX TPOIIECCOB

70 [TpuniMne! AeiicTBrs TermaoBbix MamuH. KIT/]

71 MaxkcumansHoe 3Hauenue KII/. [{ukn Kapuo

72 Pemenue 3amau
DKOIOTHYECKHUE ACIIEKTEI NCITOIb30BaHUS

73 TEIUIOBBIX JABUTraTesiel. TemioBoe 3arpsi3HeHue
OKPYXarOIIEeH Cpeabl

74 Pemenue 3agau

75 O0001enre U cucTeMaTH3alys 3HAHUHA 110 TEME
"Tepmonunamuka. TennoBbie MalTuHbI"

76 KoHnTtponbHas paborta mo Teme
"Tepmonunamuka. TennoBble MaTuHbI"
[Tapoo6pa3oBanue u KoHaeHcalus. Mcrapenue

77 U KUIIeHue. Y IeabHas TeIuioTa
napooOpa3oBaHus
HaceblmieHnbie 1 HEHACHIIIEHHBIE MaphI.

73 KauyecTtBeHHast 3aBUCHMOCTD INIOTHOCTH U

JTaBJICHUSI HACBIILIEHHOTO 1apa OT TeMIIepaTyphl,
UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO

bu6mmoreka [IOK
https://m.edso0.ru/618e¢6777

Bbu6nmuoreka [JOK
https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
JaBJICHUS B )KUJIKOCTU

BnaxHocTts Bo3ayxa. AOCONMOTHAS U

Bbu6nmuoreka [JOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [IOK
https://m.edsoo.ru/18e95ff3

Bbu6nuoreka [JOK
https://m.edsoo.ru/20a88a03

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6ee91e9f

bu6mmoreka [IOK
https://m.edsoo.ru/dalaabl0

bu6mmoreka [IOK
https://m.edsoo.ru/7baSedf2

Bbu6nuoreka [JOK
https://m.edso00.ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab15211b

bu6mmoreka [IOK
https://m.edsoo.ru/8ab7f40d

Bbu6nuoreka [JOK
https://m.edsoo.ru/b42£1197

79
OTHOCUTEIIbHAS BIa)KHOCTh

80 Pemenue 3agau

21 Tsépnoe teno. Kpucrammmueckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KPUCTAJIIOB

22 [InaBnenue u xpucraumsanus. Y qenbHas
TeruioTa rasiaeHus. CyOnumarus
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxarue. Casur. Moayns FOnra. [Ipenen
ynpyrux nedopmaruii
TennoBoe pacIIMpEeHNE )KUIKOCTEH U TBEPIBIX

84 TeJ. AHTApMOHHU3M TETUIOBBIX KOJIeOaHU
YacTHII BEIIECTBA

85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoax

86 YpaBHEHHE TEIIOBOTO OajaHca

87 Pemenue 3agau
[ToBepxHOCTHOE HaTsKeHue. KanwnsapHsie

88 siBJIeHUs. J[aBieHue noJy HICKpUBIIEHHOU
MOBEPXHOCTHIO kuakoctu. Popmyna Jlamnaca
O0001eHre 1 cUcTEMATU3aLMs 3HAHUN 110 TEME

89 "ArperarHble cocTosinus BemecTBa. Ga3oBbie

nepexosr"

Bbu6nuoreka [JOK
https://m.edsoo.ru/0b52575¢



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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https://m.edsoo.ru/ab1521fb
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KonTtponbHas pabota no Teme "ArperatrHsie

Bbu6nuoreka [JOK

90
coctosiHUS BenecTBa. @a3oBbie mepexoap” https://m.edsoo.ru/7dc2a739
Paznen 4. JJIEKTPOJIMHAMMUKA — 54 yaca
DnexTpu3anus Tel U e€ MposBICHUSI. v [ToOy:xneHne o0yyaromuxcs
o1 DnekTpuueckuii 3apsia. /[Ba Buma co0JII01aTh HAa YPOKE OOIICTIPUHSTHIC bubmuorexa [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, HOPMBI TTOBEJICHUS, TIpaBuiIa oomeHuss | https://m.edsoo.ru/l1aff445f
TURJIEKTPUKU U TIOTYTIPOBOJHUKU CO CTapIIUMHU (TeJaroruyecKuMu
9 DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi. 3aKOH pabOTHHKAMM) ¥ CBEPCTHUKAMU bubmuorexa [JOK
COXpaHEHUS JIECKTPUIECKOTO 3apsiia (00y4aroIMKCs), IPUHLHIIBI https://m.edsoo.ru/f49afd24
93 Bzaumopericteue 3apsnoB. Toueunble 3apsbl. YHeOHOH IMCIUITHHBI 1 Bbu6nuoreka [JOK
3akon Kynona (‘I/aMOOPFaHI/BaI_II/II/I. https://m.edsoo.ru/445b7746
Hcnons3zoBanue
. bu6mmoreka [IOK
BOCIHMTATEIbHBIX BO3MOXKHOCTEN
94 Pemenue 3amag 5 https://m.edsoo.ru/6b87ecS5a
coJiep)kaHusl yueOHOro mpeaMera
ACP Y 6p g https://m.edsoo.ru/08fc19bc
- yepe3 JEMOHCTPAINI0 00yUJarouMCs
OnekTpuueckoe noiie. Ero neiicteue Ha bu6mmoreka [IOK
95 IPUMEPOB OTBETCTBEHHOTO
AJIEKTPUUECKUE 3aPSIbI OTHOIIEHHSA K HAYKE, HACTOMUMBOCTH B https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS. JOCTIKCHHH LIeNeH, HayHBIX
96 [Ipo6us1it 3apsia. JInHUN HAaNPSHKEHHOCTH OTKPBITHIA. bubmmoreka [IOK
aNeKTpryeckoro noist. OgHopoaHoe v M CHOB30BAHUE https://m.edsoo.ru/3dac6957
SJICKTPUIECKOC MOJIC BOCITUTATENILHBIX BO3MOKHOCTEH
97 IToTeHManbLHOCTE SJIEKTPOCTATHYECKOTO MOJIS. cofiepKaHMs y4eOHOro ImpeaMeTa bubnuorexa [IOK
Pa3sHOCTh OTEHIINATIOB U HANIPSKEHUE gepes3 Moa0op U 00CcykKaeHne https://m.edsoo.ru/80021447
[ToTeHmanpHas SHEPrus 3apsia B IPOOJIEMHBIX CUTYaIIUH. Bu6morexa LIOK
UOJINOTEK
98 3JIeKTpocTaTuYeckoM noJie. [lorenmman v dopmupoBaHe yOSKAEHHOCTH httos:/m.ed 1af5£a389
DJIEKTPOCTATUYECKOTO ITOJIS B BO3MOKHOCTH IMO3HAHUS IPUPOIHI, D3/ MLeAs00. 111
99 CBs3b HANPSKEHHOCTH HOJIS M PA3HOCTH OTHOMICHHS K PU3UKE KaK eMEHTy Bu6nuoreka LJOK

IMOTCHIHUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O ITOJIA

00111€4eTI0BEYECKON KYJIBTYPHI.

https://m.edsoo.ru/df7a6838
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100 [IpuHIMN cynepno3uLuu MIIEKTPUIECKUX MOJIEH

101 Pemenue 3anau

102 ITone Toueunoro 3apsana. [lose paBHOMEPHO
3apsHKEHHOMN chephl
[Tosie paBHOMEPHO 3apsIKEHHOTO MO0 00BbEMY

103 mapa. [losie paBHOMEpPHO 3apsHKEHHON
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JEKTPOCTATHYECKOM IOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIeKTpUKY U MOJTYIIPOBOAHUKY B
3MEKTPOCTATUYECKOM I10J1€

106 Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA.
DNeKTPOEMKOCTH TUIOCKOT0 KOHJIEHCaTOpa

107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB

109 DHeprus 3apsHKeHHOTO KOHAEHcaTopa

110 Pemenue 3anau

11 JIBr>keHue 3apsSKEHHOW YaCTULIBI B OTHOPOJHOM
AIEKTPUYECKOM T10J1€

112 Pewenne 3anau

v [IpuMmeHeHne HHTEPAKTHBHBIX
dbopm yueOHOM pabOTHI -
MHTEJJIEKTyalIbHBIX, CTUMYJIHPYIOIINX
MO03HABATEJIbHYIO MOTHBAIIHIO,
UTPOBBIX METOAMK, TUCKYCCHUH,
JAIONINX BO3MOXKHOCTH MPUOOpecTH
OTIBIT BEICHUS KOHCTPYKTUBHOTO
JIAJIOTa; TPYIIIOBOU pabOThI, KOTOPAst
YYUT CTPOUTH OTHOILICHUS 1
JIEMCTBOBATH B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBILIUICHHUS.

v HMIMUPOBAHUE U TOIEPIKKA
HCCJIEIOBATENIbCKOM 1eATEeIbHOCTH
00yyJaromuxcsi, INIaHUPOBaHUE U
BBITIOJTHEHUE UHIUBUAYATbHBIX U
TPYIIOBBIX MMPOCKTOB
BOCTIMUTATEIHLHOW HAMIPABICHHOCTH.

v’ Opranusanus medcersa
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX O0YUYaAIOLIUXCS HAT
UX HEyCIEeBaroIINMHU
OJTHOKJIACCHUKAMH, JTAIOIIETO
00y4JaromuMcst COUaIbLHO
3HAYUMBIA OIIBIT COTPYTHUYECTBA U
B3aMMHOM TTOMOIIIH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/Ocfed4abe

Bbu6nmuoreka [JOK
https://m.edsoo.ru/5a582263

bu6mmoreka [IOK
https://m.edso00.ru/b297b5¢c3

Bbu6nmuoreka [JOK
https://m.edsoo.ru/f7a665ee

Bbu6nuoreka [JOK
https://m.edsoo.ru/32405eab

bu6mmoreka [IOK
https://m.edsoo.ru/060ebab5

Bbu6nuoreka [JOK
https://m.edsoo.ru/845b4{73

Bbu6nuoreka [JOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [IOK
https://m.eds00.ru/1€992920

Bbu6nuoreka [JOK
https://m.edsoo.ru/73a34f18

Bbu6nuoreka [JOK
https://m.edsoo.ru/5tb2acb5
https://m.edso0.ru/27434040

bu6mmoreka [IOK
https://m.edsoo.ru/8341d6ac
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O00011eHME U CUCTEMATU3ALMS 3HAHUN I10 TEME

Bbu6nuoreka [JOK
https://m.edso0.ru/5752603f

Bbu6nmuoreka [JOK
https://m.edsoo.ru/cefe90e9

bu6mmoreka [IOK
https://m.edso00.ru/233311b5

bu6mmoreka [IOK
https://m.edsoo0.ru/0839al15

Bbu6nuoreka [JOK
https://m.edsoo.ru/f141251e

bu6mmoreka [IOK
https://m.edsoo.ru/95fcdf51

bu6mmoreka [IOK
https://m.edso0.ru/437{8300

Bbu6nuoreka [JOK
https://m.edsoo.ru/23617¢07

bu6mmoreka [IOK
https://m.edsoo.ru/1794ct37

bu6mmoreka [IOK
https://m.edso00.ru/3881b469

Bbu6nuoreka [JOK
https://m.edsoo.ru/a3605c5¢

bu6mmoreka [IOK
https://m.eds00.ru/6761bfOf

1 13 n n
DJIEKTPUYECKOE T0JIe

114 KonTtponbHas pabora o Teme "DineKkTpuyeckoe
nose"
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA

115 CYIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPHUYECKOTO
TOKa

116 Ncrounuku Toka. Hanpsbxenne u 9J1C

117 3akoH OMa AJ1s1 ydacTKa LHEenu. DIEKTPUIECKOe
COIIPOTHUBIIEHUE
3aBUCHUMOCTh COIPOTUBIIEHUSI OJJHOPOIHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOIIA N
MONEPEUHOI0 CEYEHUs

119 VY nenpHOE CONMPOTUBIICHUE BelllecTBa. Pemenue
3aj1au

120 [TocnenoBarensHOE, NapaaienbHOE, CMELIIAHHOE
COEIMHEHHUE MPOBOJHUKOB

121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX IETICH.
[IpaBuna Kupxroda

122 Pemenue 3agau

123 Pabora anekrpuyeckoro Toka. 3akoH oy —
Jlenna

124 Pemenue 3agau

125 MOIIHOCTH JIEKTPUUYECKOT0 TOKA. TerioBas

MOIOHOCTB, BBIACTIAEMAas Ha pE3UCTOPEC

bu6mmoreka [IOK
https://m.eds00.ru/99750a6f
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Bbu6nuoreka [JOK
https://m.edsoo.ru/eb72fc24

Bbu6nmuoreka [JOK
https://m.edsoo.ru/72d453af

bu6mmoreka [IOK
https://m.edsoo.ru/221{40fb

Bbu6nuoreka [JOK
https://m.eds00.ru/3580b679

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a0ae51d8

bu6mmoreka [IOK
https://m.edso00.ru/546£5632

Bbu6nuoreka [JOK
https://m.edso0.ru/3536813¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/4410cef0

bu6mmorexa [IOK
https://m.edsoo.ru/a7340a29

Bbu6nuoreka [JOK
https://m.edsoo.ru/744261b8

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

126 Pemenue 3anau

127 OJ1C 1 BHyTpeHHEE COPOTUBIIEHHE UCTOYHUKA
TOKa

128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETTH

129 Pemenue 3anau

130 MoIIHOCTh HICTOYHHMKA TOKA

131 KopoTkoe 3ambikaHue

132 Konnencarop B 11enu NoCTOSHHOTO TOKA

133 Pewienue 3amau

134 Pemenue 3aga4d mo treMme "IlocToSSHHBIN
3IEKTPUYECKHI TOK"

135 Pemenue 3amgau no reme "llocTosiHHBII
3JIEKTPUUYECKUNA TOK"

136 Pemenue 3aga4q mo teMme "IlocToSSHHBIN
3JIEKTPUUYECKUNA TOK"

137 O0001eHre 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
"IToCTOSIHHBIN NEKTPUUECKUH TOK"

138 KonTponpHas padora o teme "TlocTosHHBIIM

3JIEKTPUUYECKUNA TOK"

Bbu6nuoreka [JOK
https://m.edsoo.ru/1885ddf1
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DnexTpuyueckas MpOBOAUMOCTD Pa3INYHBIX

139 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIJIaX. 1 bubmorexa HOK
https://m.edsoo.ru/da794295
CBepXIpoBOAMMOCTh
DNEKTPUYECKHIA TOK B paCTBOPAX M paciiiaBax
140 Z-)JIeKT;)OJII/ITOB. 3aKOHI:f CDapazI[)e;I I[JII:I 1 bubmorexa HOK
https://m.edsoo.ru/4b423491
AIIEKTPOJIHA3A
141 DneKTpuuecKui Tok B razax. Ilnazma 1 bubmmorexa HOK
https://m.eds00.1ru/92d92£76
DJIEKTPUUYECKUH TOK B BaKyyMme. BakyymHbie bubmuorexa [JOK

142 1
IPUOOPHI https://m.edsoo.ru/2E+160

143 DNEKTPUYECKUH TOK B IIOJIYTIPOBOJHUKAX 1 bubmorexa LHOK

https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK

144 [TomrynpoBOIHUKOBBIE TPUOOPHI 1 htps-//m.eds0o.ru/83622200
Paznen 5. DU3HUYECKHUI MPAKTUKYM — 16 uacos
®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne v [ToGy>xneHne o0yvaromuxcs

145 CHWJIBI TOKA Y HATIPSDKEHUS B IIETH MTOCTOSTHHOTO 1 co0JII01aTh Ha YPOKE OOIIEPUHSATHIC bubmmoreka [IOK
TOKa IPH MMOMOIIY aHAJIOTOBBIX M LU(POBBIX HOPMBI TIOBEICHUS, TpaBuiia oomeHust | https://m.edsoo.ru/5643eas56
U3MEPUTENBHBIX TPHOOpPOB" CO CTapIIUMU (TeJaroruyecKuMu
@uznyeckuil NpakTukyM 1o teme "M3yuenue pabOTHHKAMH) ¥ CBEPCTHHUKAMH

Bbu6nuoreka [JOK

146 HEPaBHOMEPHOTO JIBMKEHUS C 1IEJbIO 1 (00yYarOIMMHUCS ), IPUHIHITBI httos://m.ed 86292 £5¢
OIpe/Ie/ICHUs] MTHOBEHHOU cKopocTH" Y4EOHOM! UCLINILTHHEL 1 {fps://.ecs00.1 :
®uznyecKui MpakTukym no teme "Mamepenue CaMOOpraHU3aLHH.

147 YCKOPEHHMS TIPH TIPSIMOITMHEHHOM . 1‘3/0anTaHTCelJTI?II{I;:ZiiieomHOCTeﬁ Bu6morexa [JOK
PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIIOHHOM https://m.eds00.1u/6960b6ef
TocKocTH" coJlep>KaHusl yueOHOTo mpeaMeTa
®u3nyecKui MpakTuKyMm no teme "M3yuenue Hepe3 JIeMOKCTpaIHio 00y uaionMCs bubmuorexa [JOK

148 1 MIPUMEPOB OTBETCTBEHHOTO

JBIKEHUSI TeJla, OpPOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

149

@uznyeckuil NpakTUkyM 1o teme "M3yuenue
JBYDKEHUS TeJa [0 OKPYKHOCTHU C MIOCTOSTHHOM
0 MOAYJIIO CKOPOCTBIO"

150

®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne
PaBHOAECUCTBYIOLIEN CUJIBI IPU JBUKECHUU
Opycka 1o HaKJIOHHOH TITOCKOCTH"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHKAIOIINX B NIPY)KHHE H PE3UHOBOM
oOpasue, ot ux aedopmarun”

152

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM MJIOCKOCTHU C IEPEMEHHBIM
K03 unreHToM TpeHus"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ycaoBU paBHOBECHS TBEPIOTO
TeJla, UMEIOLIEr0 OCh BpanieHus"

154

®u3nyecKui MpakTukym no teme "Mamepenue
KMHETUYECKOW SHEPTUH TeJa 10 TOPMO3HOMY
nyta"

155

®uznueckuil npakTukyMm no reme "[Iposepka
ypaBHEHUS COCTOSIHUSA"

156

®u3nyecKui MpakTukym no teme "Mamepenue
YAEIbHOU TEMI0EMKOCTH"

157

®u3nyecKui MpakTuKym no teme "Mamepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl MapoB B TOMENIEHUH"

OTHOIIIEHHSI K HayKe, HACTOMYNBOCTH B
JOCTHDKEHUH TIeJel, HayYHBIX
OTKPBITHH.

v Hcrnonb3oBanue

BOCITUTATEILHBIX BO3MOYKHOCTEH

coJlep>KaHusl yueOHOTo mpeaMeTa

yepes moadop U 00CyKICHHE
pOOJIEMHBIX CUTYaIHH.

v [TpuMeHeHe HHTEPAKTHBHBIX

dbopM yuebHOU pabOTEHI -

WUHTEJUICKTYaJIbHBIX, CTUMYJIUPYIOIIHX

MI03HABATEIBHYIO MOTHBAIIUIO,

UTPOBBIX METOJUK, TUCKYCCHIA,

JAFOIINX BO3MOKHOCTB MPHOOPECTH

OTIBIT BEJICHUSI KOHCTPYKTUBHOTO

JMajiora; rpymnrnoBoi paboThl, KOTOpast

YUUT CTPOUTH OTHOIICHUS U

JEMCTBOBAThH B KOMAaHJIE,

CIOCOOCTBYET Pa3BUTHIO

KPUTHYECKOTO MBITIIICHHS.

v HMIMUPOBAHUE U TIOIEPIKKA
UCCIIEIOBATEIIbCKON JCATEIIEHOCTH
00yJaroIuxcsl, INIAHUPOBAHKUE U
BBITTOJIHCHUE WHIAMBUYaTIbHBIX U
IPYMIOBBIX MPOCSKTOB
BOCIIUTATEIHLHON HAMPABICHHOCTH.
Opranuszanus medcrra
MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX

Bbu6nuoreka [JOK
https://m.edsoo.ru/bcf53514

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0b34db&4

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f417

bu6mmoreka [IOK
https://m.edso0.ru/8561b28e

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

bu6mmoreka [IOK
https://m.edsoo.ru/212faa61

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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@uznyeckuil NpakTUkyM 1o teme "M3yuenue

00yJaromuxcst HaJ| uX

° bubmmoreka [IOK
158 MPOTEKAHUS T"()Ka B II€NHU, COJIepIKAILICH HEYCIEBAIOIIMMU OJHOKIACCHUKAMHU, https-//m.edsoo.ru/ecd24377
KOHJICHCATOP JAIOMIET0 00YYArOIIMMCS COITUAITBHO
@u3nyeckuil NPakTUKYM 10 TEME 3Ha‘1HMHUI71 OIIBIT COTPYAHUECTBA 1 BuGmiorexa LIOK
159 "HccmenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT B3aMMHOHU ITIOMOIIIH.
HAIPSDKCHUS IS JTAMITbl HaKaTuBaHHs " hitps:/m.eds00.ru/2b179d98
160 ®dusndeckuit mpakTukym 1o Teme "Habmronenue bubmuorexa [JOK
aNeKTpoIm3a” https://m.eds00.1u/64b6e901
PE3EPBHOE BPEMSI — 10 yacon
161 PesepBHelil ypok. O6o0IIeHHE 1 v Hcnons3oBanue bubmmoreka [JOK
cucTeMaTtu3als 3HaHui mo teme "KuHemaruka" BOCITUTATEIbHBIX BO3MOKHOCTEH https://m.edsoo.ru/ed017d93
162 PesepBHbIil ypok. O6001meHNE 1 COJCPIKAHHS y4COHOTrO peaMeTa bubmuorexa [JOK
crucTeMaTh3alus 3HaHui mo Teme " Jlunamuka" 4epes moa00p U 00CykKIEHHE https://m.eds00.ru/3149956b
PesepBHeIil ypok. O6o0IIeHHE 1 HPOOJIEMHBIX CHTYALH.
163 cucreMatusanys 3Hagui mo treMe "CraTtuka v DopmupoBaHUe yOek/IEHHOCTH bubmorexa [TOK
TBepIOro Tena" B BO3MOKHOCTH TO3HAHMUS TIPUPOJIBI, https://m.edsoo.ru/0f9752ac
PesepBHELii ypok. OGoGmene 1 OTHOUICHHS K (1)H31/£Ke KaK 3JIEMCHTY
164 CUCTEMAaTH3alMs 3HaHU 110 TeMe "3aKOHBI 00IEULIIOBEUCCKOH KyJIHTYPBI. bubmorexa LIOK
CoXpaHeHI B MexaHKe" (; HpGHMeVHeHgIe MHTEPAKTHBHBIX https://m.edsoo.ru/6¢0df9cc
5 OopM yueOHOU pabOTHI -
165 | enemonameamn e o e "Ocions FTCIICKTYBLI, CTUyMpylomu | - Bufmiorera LIOK
. MMO3HABATCIbHYI0 MOTHBAIIHIO, https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOpUH" HTPOBEIX METOHK, JIACKYCCHI,
PesepBHblii ypok. O600menne u JAIOMIMX BO3MOXKHOCTh IPHOOPECTH BuGnnorexa [IOK
166 cucTeMaTu3anus 3HaHUi 10 TeMe OIIBIT BEJICHNUS] KOHCTPYKTHBHOTO https-//m.edsoo.ru/0becT7c]
"TepmoanHamuka. TenioBble MalIMHbL" JIMAIIOra; TPYIIIOBOil paGOTHI, KOTOPAst
PesepBHbIil ypok. O6001meHNE 1 YYHUT CTPOUTH OTHOLIEHUS U Bu6miorexa [OK
167 cHucTeMaTu3alus 3HaHui 1o Teme "ArperatHbie JIENICTBOBAThH B KOMaH/IE,

cocTosiHus BemecTBa. @a3oBbie mepexo bl

https://m.edsoo.ru/59ca5c91
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168

PesepBHelil ypok. O6o0IIeHHE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnektpuueckoe nose"

169

PesepBHelit ypok. O6o0IIeHHE 1
cucTeMarusaius 3HaHuii mo treme "I1ocToSHHBIN
AJIEKTpUYECKUI TOK"

170

PesepBHbIil ypok. O6001meHNE 1
cucreMatusanys 3HaHui mo treMe "Toku B
pa3IM4HbIX cpenax”

CIOCOOCTBYET pa3BUTHIO

KPUTHUYECKOTO MBIIIICHHS.

v’ Opranusanus medcersa
MOTHBHPOBAaHHBIX
SPYIUPOBAHHBIX O0YYAIOIINXCS HAl
UX HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMH, JTAOIIETO
00y4JaromuMcst COLUaIbLHO
3HAYMMBIH OIBIT COTPYTHUYCCTBA U
B3aMMHOM TTOMOIIIH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2381c0c

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3cae6dal

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

170
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4. TEMATUYECKOE IINTAHUPOBAHUE
11 KJIACC (5 uacog * 34 neoenu = 170 uacos)

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Kou-
/ Tema ypoka o JeATeIbHOCTh YUYUTEJISl C y4eTOM oOpa3oBaTe/ibHbIE
n/n
NporpaMMbl BOCIIMTAHUSA pecypcsl
4acoB
Pazngen 1. DJJIEKTPOJINMHAMMKA — 27 yacoB
BzaumMoneiicTBre HOCTOSHHBIX MArHUTOB U
MIPOBOJAHHUKOB C TOKOM. MarHUTHOE TOJIe 1 Y Tobyxacrne oOyuaromuxcs bubmmorexa [OK
T'noresa Ammepa co0moaaTh Ha ypoke obmenpuusiTeie  https:/m.edsoo.ru/487a8593
- HOPMBI TTOBEJICHUS, TIpaBUja
BekTop MarHuTHOM MHIYKIIHH. vaI/IHan OGIIICHIA CO CTApITIME BuGmiorexa LIOK
CYTNEePIO3UIINH MarHUTHBIX MOJIel. JInHun 1
. (megaroru4ecKMMy pabOTHUKAMU) U https://m.edsoo.ru/4clabccb
MarHUTHON MHIYKIIAU
a ° AYKIL CBEPCTHUKAMH (00YYarOIIUMUCS),
MarauTHO€E 1oJie MPOBOJHUKA ¢ TOKOM. OTIBIT 1 IIPMHIKIIE! Y4eOHO AMCLHILTHHBI 1 bu6mmoreka [IOK
Opcrena CaMOOPraHM3aIIH. https://m.edsoo.ru/d35d5262
- v Hcnoap3oBanue Bbubnnoreka [IOK
Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb 1 . i
BOCIIUTATEIbHBIX BO3MOKHOCTEH https://m.edsoo.ru/26d9c5ba
P ! coJiepaHus y4eOHOTO MpeaMeTa Bbu6nuoreka [JOK
elIeHuE 3a0a4
yepe3 AEMOHCTpALUIo o0yyaromuMest | https://m.edsoo.ru/a37a0c21
[TpuMenenue 3akoHa Amiepa. { [IPUMEPOB OTBCTCTBCHHOTO Bubnnorexa [IOK
DIIEKTPOU3IMEPUTEIILHBIE TPUOOPHI OTHOIICHHUA K HAYKC, HACTOMIUBOCTH | https://m.edsoo.ru/ad7718d7
.. B JIOCTHKCHHH 1EJIeH, HAyYHBIX
Cuna Jlopennia, e€ HanpaBlieHUE U MOIYJIb. BuG 10K
. TKPBITHH. HOJIMOTEKAa
JIBrb>KeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJHOM 1 OTKp
MAFHITHOM Hosle v WcIons30BaHme https://m.edsoo.ru/c97afaal
BOCIIMTATEIbHEBIX BO3MOKHOCTEH - 10K
nobInoTexa
Pemtenne 3agau 1 coJiepaHus y4eOHOTo MpeaMeTa

https://m.edsoo.ru/504e98c7
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9 Pa6ota cunsl Jlopeniia

10 Pemenue 3amau

1 MaruuTHOe 1oJie B BemecTBe. @eppoMarHeTUKH,
napa- U IMaMarHeTUKN

12 OcHoBHBIE CBOMCTBa (hepPOMArHETUKOB.
[Ipumenenne GpeppoMarHeTHKOB

13 Pemenue 3amau mo treme "MarautHoe mose"

14 Pemrenne 3agad mo reMme "MargutsHoe mose"

15 SIBneHue IeKTpOMarHuTHON UHAYKIuU. I1loTok
BEKTOpa MarHUTHON MHIYKITUH

16 OC unaykuuu

17 3aKOH 3JIEKTpOMarHuTHOM MHayKiuu Papanes

18 Buxpesoe anexkrpuueckoe nose. Toku Dyko

19 O/J1C uHAYKIMH B ABUKYIIUXCS TPOBOJHUKAX

20 Pemrenue 3agau

21 IIpaBuio Jlenuna

yepe3 moadop U 00CyKIeHNE

MPOOJEMHBIX CUTYaITUH.

4 dopmupoBaHue

yOeXKIIEHHOCTH B BO3MOYKHOCTH

TIO3HAHMS TPUPOJIbI, OTHOLICHHUS K

(du3MKe KaK AIEMEHTY

00111€4eTI0BEYECKON KYJIBTYPHI.

v [TpuMeHeHre MHTEPAaKTHBHBIX

dbopM yueOHOUH pabOTEHI -

WHTEJUICKTYaJIbHBIX,

CTHMYJIUPYIOUIMX TI03HABATEIHLHYIO

MOTHUBAIINIO, UTPOBBIX METO/IMK,

JIMICKYCCHH, TafOIUX BO3MOXHOCTb

nproOpecTH ONBIT BEIECHUS

KOHCTPYKTHBHOT'O JINAJIOTa;

TPYIIIOBOH PabOTHI, KOTOpAs yUUT

CTPOUTH OTHOLICHUS U JICHCTBOBATH B

KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO

KPUTHYECKOTO MBITILIICHHS.

v HMIMUPOBAHUE U TOJIEPIKKA
UCCIIEIOBATEIbCKON JCATEIIEHOCTH
00yyYaromuxcsi, INIaHUPOBaHUE U
BBINIOJTHEHUE WHIUBHU Ty aTbHBIX U
IPYIIOBBIX TPOSKTOB
BOCIUTATEILHOI HATIPaBICHHOCTH.

v’ Opranusanus medcrsa
MOTHUBUPOBAaHHBIX U

bu6mmoreka [IOK
https://m.edsoo.ru/d518bedb

Bbu6nuoreka [JOK
https://m.eds00.ru/93617bd9

bu6mmorexa [IOK
https://m.edso00.ru/30{f9608

bu6mmoreka [IOK
https://m.edso00.ru/0b58190a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/5b55¢307

bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/b3efalcl

Bbu6nuoreka [JOK
https://m.edsoo.ru/48150bd8

bu6mmoreka [IOK
https://m.edsoo.ru/abdec1 88

Bbu6nmuoreka [JOK
https://m.edsoo.ru/15abel140

Bbu6nuoreka [JOK
https://m.edsoo.ru/0235¢cc02

bu6mmoreka [IOK
https://m.edsoo.ru/4dfda618

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bbc22726
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” NunyktuBHOCTH. KaTylllka MHIYKTUBHOCTH B 3PYIUPOBAHHBIX 00YUYAIOIIUXCS bubmuorexa [JOK
LIENY [TOCTOSIHHOI'O TOKA HaJl ©X HEYCIIEBAOIITUMHU https://m.edsoo.ru/621eae9d
OJTHOKJIACCHUKAMH, JTAIOIIETO Bubanoreka LIOK
23 Asnenue camonnaykuuu. /1C caMonHyKUIUu OBy TAIOTITAMCS COTHATHHO hitps://m.edsoo.ru/Tec60ca8
" DHeprys MArHUTHOTO MOJIS KaTYIIKH C TOKOM. 3HaqHMHvﬁ OIBIT COTPYAHIICCTBA U ByGnyorexa IJOK
DJIeKTPOMArHUTHOE TT0JIE B3aUMHOH TTOMOTIH. https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
25 Pemrerne sanas https://m.edsoo.ru/88f69d2b
%6 O06o001IeHre U cCUCTEMaTH3alisl 3HAaHUH 110 TeMe bubmuorexa [JOK
"DnexkTpoauHamMuKa" https://m.edsoo.ru/76484025
7 KontponbHas padoTa mo teme bubmuorexa [JOK
"JnexTpoauHaMuKa' https://m.edso00.ru/8ae09b98
Pa3nen 2. KOJIEBAHUS U BOJIHBI — 60 uacoB
73 Konebartenbuas cuctema. CBOOO HBIE v [ToOyxneHne o0ydaromuxcs bubmmoreka [JOK
kosnebanus. ['apmMoHnyeckue KoebaHus coOnroaaTh Ha ypoke obmenpuHsaTeie  https://m.edsoo.ru/7c1db385
29 Kunematnueckoe u JTMHAMUYECKOE OIMCAHUE HOPMBI ITOBCACHNUA, IIDABUTIA bubanorexa HOK
KOJIEOATENBHBIX IBKEHUN OOIIEHHUS CO CTAPIIMMHU https://m.edso00.ru/87ce9498
DHepreTHUecKoe onucaHue. BriBos (meniarorueckuMu paboTHUKAMH) U
JMHAMUYECKOTO OMUCAHUS TAPMOHUYECKHUX CBCPCTHUKAMU (06}:qa}0mHMHC’I)’ Bbu6nuoreka [JOK
30 KOJIeOaHUH U3 UX DHEPTETUIECKOTO U MPMHLUMIEL y4eOHOH AMCUHMILTHHEL 1 https://m.edsoo.ru/e3c99692
KHHEMATHYECKOTO OTCAHHS ?MOOPIF/?HmaHHH'
CTIOJI30BaHUE
31 Awmrmutyna u gasza KonedaHmit BOCITMTATEIbLHBIX BO3MOKHOCTEH bubmorexa LIOK
https://m.edsoo.ru/7a0c439a
coJlepKaHusl yueOHOro mpeaMeTa
[Tepuon u wactora konebanuit. [leprom Mambix 4epe3 IEMOHCTPAIIHIO OBy AIONAMCS
1 CBOOOIHBIX KOJIEOAHUN MAaTEMATHYECKOTO MPHMEPOB OTBETCTBEHHOTO Bbu6nuoreka [JOK

MasTHUKA. [leproa cBOOOTHBIX KOIeOaHMI
MPY>KUHHOTO MasiTHUKA

OTHOIIICHUA K HAYKE, HACTOMYHUBOCTH

https://m.edsoo.ru/e0399319
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3aryxatomue Kojiebanus. BeiHyXIeHHBIC

33
koseOanus. Pezonanc

34 ABTokoneOaHus

35 Pemrenue 3agau

36 Ypok-koubepenius "Mexanndeckue KoneOaHms
B MY3bIKQJIbHBIX UHCTPYMEHTaX"

37 O06o001IeHre U cucTeMaTU3alus 3HaHU| TI0 TeMe
"Mexanunueckue Konebanus"

18 DnekTpoMarHuTHeIe kKonebanus. KonebarenbHbIi
KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTYIbI 3apsia

39 KOHJIEHCATOpa C aMIJIUTYA0W CHUJIbI TOKA B
KoJIeOaTeIbHOM KOHTYPE

40 3aKOH COXpaHEHHs SHEPTUU B UACATHHOM
KoJe0aTeTbHOM KOHTYpE

A1 3aryxaroIue MeKTPOMArHUTHbIC KOJIeOaHusl.
BrIHyKIeHHBIC IIEKTPOMAarHUTHBIE KOJIeOaH!Us

4 [Tepemennsbiii Tok. Pe3ucTop n KoHAEHCATOP B
L[ENU TIePEMEHHOr0 TOKa

43 Karymika HHIyKTUBHOCTH B IIEMU TIEPEMEHHOTO
TOKa

44 3axoH OMa 11 AIEKTPUYECKON Lienn

MNEPCMCHHOT'O TOKA

B JIOCTIIKCHHH TIeJIeH, HAyYHBIX
OTKPBITHH.
v Hcronb3oBanue
BOCITUTATEILHBIX BO3MOYKHOCTEH
coJlep>KaHusl yueOHOTo mpeaMeTa
yepes moadop U 00CyKICHHE
pOOJIEMHBIX CUTYaIHH.
v dopmupoBaHue
yOEKICHHOCTH B BO3MOKHOCTH
MIO3HAHUS TIPUPOJIBI, OTHOIICHHS K
(bU3HKEe KaK AIEMEHTY
00IIIeYeTIOBEYECKON KYJIBTYPHI.
v [TpuMeHeHe HHTEPAKTHBHBIX
dbopM yueOHOU pabOTEHI -
UHTEJUICKTYaJIbHbIX,
CTHUMYJIUPYIOIIUX TO3HABATCIBHYIO
MOTHBAIIHIO, UTPOBBIX METOJIHK,
JIMCKYCCHH, TafOIIUX BO3MOXHOCTb
proOpECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
TPYTIIOBOW PabOThI, KOTOpask yUHUT
CTPOUTDH OTHOIICHHS U ICHCTBOBATH B
KOMaHJIe, CIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS.
v IHUIIMUPOBAHKE U TIOIEPKKA
UCCIIEIOBATEIIHCKON JCATEIIEHOCTH
00yJaromuxcsi, INIAHUPOBAHHUE U

bu6mmoreka [IOK
https://m.edso00.ru/72¢93d09

Bbu6nuoreka [JOK
https://m.edsoo.ru/6add2644

bu6mmorexa [IOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5

bu6mmorexa [IOK
https://m.edsoo.ru/8ef587be

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb84182f

bu6mmoreka [IOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [IOK
https://m.edso00.ru/093{9afl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d1e2d543

Bbu6nuoreka [JOK
https://m.edsoo.ru/5e668619

bu6mmoreka [IOK
https://m.edso00.ru/84836152

Bbu6nuoreka [JOK
https://m.edsoo.ru/cfa307af

Bbu6nuoreka [JOK
https://m.edsoo.ru/8bae38e6
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MouHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U

45 JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaNpsHKEHUs

46 Pe3oHaHC B 351eKTpUUECKOH 1IenH

47 Pemenue 3agau
Wneanwsusbiif Tpancdopmarop. [IpousBoactso,

48 nepeaayda u moTpeOaeHue AIEKTPHUICCKON
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ncnoib3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pewrenue 3anau

51 Pemrenue 3agau

5 O06o01IeHre U cucTeMaTU3allvs 3HaHU| TI0 TeMe
"DeKTpOMarHuTHhIE KosieOaHus"

53 Mexanndeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wudpa3syk u yasrpassyk. LllymoBoe

3arps3HEHHE OKPYIXKAIOIIEH cpeibl

BBIMTOJTHEHUE WHINBHUYaTbHBIX U
IPYIIIOBBIX MPOSKTOB
BOCITUTATEIILHOM HATIPaBICHHOCTH.

v’ Opranusanus medcersa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YUAIOIIHXCS
Haa UX HCYCIICBAOIITUMHA
OJTHOKJIACCHUKAMH, JTAOIIETO
00y4JaromuMcst COUaIbHO
3HAYUMBII OTBIT COTPYTHUYECCTBA U
B3aMMHOMU ITOMOIIIH.

bu6mmoreka [IOK
https://m.edsoo.ru/lcacbcédc

Bbu6nuoreka [JOK
https://m.edso0o0.ru/087506df

bu6mmoreka [IOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [IOK
https://m.edsoo.ru/f97418ae

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a6f74d93

Bbu6nuoreka [JOK
https://m.edsoo.ru/eec6677ed

bu6mmoreka [IOK
https://m.edsoo.ru/7cab59{8

Bbu6nmuoreka [JOK
https://m.edso00.ru/401024a9

Bbu6nuoreka [JOK
https://m.edsoo.ru/a58e109f

bu6mmoreka [IOK
https://m.edsoo.ru/d9ae1000

Bbu6nuoreka [JOK
https://m.edso00.ru/138b6109

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7380038f
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https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f

bu6mmoreka [IOK
https://m.edsoo.ru/cfd918bf

Bbu6nuoreka [JOK
https://m.edsoo.ru/714e5dbl

bu6mmorexa [IOK
https://m.edso0o.ru/d01b&818c

bu6mmoreka [IOK
https://m.edsoo.ru/49belf9e

Bbu6nuoreka [JOK
https://m.edso00.ru/919611{8

bu6mmoreka [IOK
https://m.edsoo.ru/4£7985a0

bu6mmoreka [IOK
https://m.edso0.ru/f9566406

Bbu6nuoreka [JOK
https://m.edsoo.ru/ea32d455

bu6mmoreka [IOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [IOK
https://m.edsoo.ru/bc2e55¢cd

57 Pemrenue 3agau

58 DneKTpoMarHuTHbIe BOJHBL. M3nyuenue
3JEKTPOMArHUTHBIX BOJIH

59 DHeprus JIEeKTPOMarHuTHbIX BOJTH. CBoOiCTBA
ANEKTPOMArHUTHBIX BOJIH

60 [IIxana sneKTpoMarHuTHBIX BOJIH. [IpumeneHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUKIIBI paIUOCBS3U U TEIEBUACHHUS.

61 Paguonoxamus. DIeKTpOMAarHuTHOE 3arpsi3HEHUE
OKpYKarolleu cpebl

& Kontponbras padota nmo teme "Konebanus u
BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO pacHpOCTPAHEHUS
cBeTa

64 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTPaHEHMsI CBETA

65 Otpaxenue cBera. [mockoe 3epkaino.
Cdepuueckoe 3epkaio
[Tpenomnenue cBeta. AGCOIIOTHBIN U

66 OTHOCHUTEJbHBIN [MOKa3aTeNb MPEIOMIICHHUS.
[TonHnoe BHyTpeHHEe oTpakeHue. [IpenenbHbii
YTOJ1 IOJIHOTO BHYTPEHHETO OTPasKEHUs

67 Pemenue 3an1a4 Ha MpUMEHEHNE 3aKOHOB
OTpaKeHHUS U PETOMJIICHUS CBETa

68 Xon ydeit B mpusMme. Jlucnepeus cera.

CnoxHbIl cocTaB Oenoro ceera. Lset

Bbu6nuoreka [JOK
https://m.edso00.ru/49d830a9

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
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JIun3zpl. @OKyCHOE PaCCTOSIHUE U ONITHYECKAs

bu6mmoreka [IOK
https://m.edso00.ru/60441359

Bbu6nuoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6mmorexa [IOK
https://m.edsoo.ru/5a868109

bu6mmoreka [IOK
https://m.edsoo.ru/ecd480a2

Bbu6nmuoreka [JOK
https://m.edsoo.ru/cd174al0

bu6mmoreka [IOK
https://m.edsoo.ru/f32aab06

Bbu6nuoreka [JOK
https://m.edsoo.ru/lelb6¢ccbde

Bbu6nuoreka [JOK
https://m.edsoo.ru/5fc0c638

bu6mmoreka [IOK
https://m.edsoo.ru/c6416d48

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3061de2b

Bbu6nuoreka [JOK
https://m.edsoo.ru/668edbc8

69
CHJIa JIMH3BI

70 [TocTpoenne n300paskeHHit B JIMH3AX U UX
cucTteMax. Y BEJIUYEHUE JIMH3bI

71 Pemenue 3amau Ha mocTpoeHre N300pakKeHUH,
MOJIy4aeMBIX C IIOMOIIBIO JINH3

72 I'1a3 xak ontryeckas cucrema

7 Pemenue 3anau. [lpenens npuMeHMMOCTH
r€OMETPUYECKON ONTUKHU

74 CKOpoCTh CBETA U METO/BI €€ U3MEPECHUS

75 Hucnepcus cera

76 WuTepdepenius cera

77 KorepeHTHbIe HCTOYHUKH. Y CIIOBHS HAOIIOICHHS
MaKCHUMyMOB 1 MUHUMYMOB

78 Pemrenue 3agau

79 [Tpumenenue uHTEpHEpEeHIINN

80 Hudpakuus cBeta

81 JudpakimonHas pemeéTka. Y cioBue

Ha6J'IIOI[€HI/I$I TJIaBHBIX MAaKCUMYMOB

bu6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

Bbu6nmuoreka [JOK
https://m.edso00.ru/f998d964



https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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bu6mmoreka [IOK

82 Pemrerne sanas ! https://m.edsoo.ru/d58c411a
23 ITonepeuHocTs cBETOBBIX BOJH. [lonsapusanus 1 bubmmoreka [IOK
CBETa https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
84 Pemrerne sazas ! https://m.edsoo.ru/c56¢8158
85 CBeTOoBbIC ABJICHUS B IPUPOJIE 1 bubmuorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o001IeHre U cCUCTEMaTH3alisl 3HAaHUH 110 TeMe | bubmuorexa [JOK
"Onruka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
87 Kontponbnas padota mo teme «OnTuKa» 1 https-//m.edsoo.rw/82315dd4
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH - 5 uacos
I'paHuIbl TPUMEHUMOCTH KJIACCUYECKOMN v Hcnons3oBanue
88 MI;xaHIIiKI/I. gaKOHBI ANEKTPOAUHAMUKH U 1 BOCIIMTATCILHBIX BO3MOKHOCTEN bubmorexa HOK
https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIILHOCTH coJlep>KaHusl yueOHOTo mpeIMeTa
29 [ToctynaTel cnenuaibHON TEOPUH 1 4epes JEMOHCTPALUIO 00yJaroUMes.  Bu6moreka LIOK
OTHOCUTEITLHOCTH IIPUMEPOB OTBCTCTBCHHOT'O https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJL. OTHOMICHHS K HayKe,u HAaCTOHYMBOCTH
B JIOCTHDKCHHH II€JICH, HAyIHBIX
o gpeo6paSOBaHm Jlopenua. YcnoBue . TII[( N I Y BuGmorexa LIOK
PUYUHHOCTH. OTHOCUTENBHOCTh 1
OJJHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHH U v DPopmuposanue https://m.eds0o.ru/d83742bb
COKDAITICHUE /UTHHBI yOEKICHHOCTH B BO3MOKHOCTH
MMO3HAHMS IPUPOJIBI, OTHOIICHUS K
91 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI 1 q)(l)/lgsna:(e KaKpI)JIIZDi/iH;}(: o Bubamorexa [OK
N https://m.edsoo.ru/853a64fc
00111€4eTI0BEYECKON KYJIBTYPHI.
9 CBs3b MaccChl C JHEPrUEH U UMITYJIbCOM 1 v I[IpHMeHEHHE HHTEPAKTHBHBIX bubmmorexa LIOK

peHHTHBHCTCKOﬁ JaCTUIIHI. 3H€pI‘I/I$I ITOKOsA

dbopm yueOHOM pabOTHI -

https://m.edsoo.ru/b6258ffa
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https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

UHTEJUICKTYaJIbHBIX,
CTHUMYJIUPYIOUINX TI03HABATEIHHYIO
MOTHBAIINIO, UTPOBBIX METOIHK,
JIMCKYCCHH, TafOIIUX BO3MOXHOCTb
nproOpecTH ONBIT BEICHUS
KOHCTPYKTHBHOTO JINAJIOTA;
TPYIIOBOM PabOTHI, KOTOpAs yUUT
CTPOUTH OTHOULICHUS U JICHCTBOBATH B
KOMaHJie, CHOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBITIIICHHS.

Pa3nea 4. KBAHTOBAS ®U3UKA — 25 gyacoB

93 PaBHOBECHOE TEMIOBOE U3ITyUYEHUE
94 3akoH cMmenieHus Buna
95 I'unoreza M. Ilinanka o kBanTax. @OTOHBI
96 DHeprusi 1 UMITyJIbC POTOHA
97 ®otorddext. OnpiTel A. I'. CroneroBa. 3aKOHbBI

dorordpdekra

VYpasuenue DitHmreitHa 1151 hoToddPdekra.
98 " n

Kpacnas rpanumna" dotosddexra

99 JlaBrenue cBera. OnwiTel [1. H. JIeObenera
100 BonHoOBEIE CBOMCTBA YaCTHIL

v [MoGyxaeHne 00yYarOIIUXCS
co0JII01aTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEICHUS, TIPAaBUIIA
OOIIEHUS CO CTapPIIUMHU
(megarorn4eckuMu paboOTHUKAMHU) U
CBEpCTHUKAMH (0OyJaIOIIUMUCS),
NPUHIUIBI YIeOHON AUCIUTUTUHBI 1
caMOOpTaHu3aIny.

v Hcronb3oBanue
BOCITUTATEIIHLHBIX BO3MOYKHOCTEH
coJiepKaHusl yueOHOTO TTpeaMeTa
Yyepe3 IEMOHCTPALUIO 00yYaroIIUMCs
IPUMEPOB OTBETCTBEHHOTO
OTHOUICHUS K HayKe, HACTOWYHBOCTH
B JIOCTHKCHHH TIeJICH, HAYYHBIX
OTKPBITHH.

bu6mmoreka [IOK
https://m.edsoo.ru/f54035a5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/1c5{t752

Bbu6nuoreka [JOK
https://m.edsoo.ru/a5{fa218

bu6mmoreka [IOK
https://m.edsoo.ru/7tb307ec

Bbu6nuoreka [JOK
https://m.edsoo.ru/8c68e5bH9

bu6mmoreka [IOK
https://m.edsoo.ru/01ef4556

bu6mmoreka [IOK
https://m.edso0.ru/64b4{966

Bbu6nmuoreka [JOK
https://m.edsoo.ru/f59cfcec



https://m.edsoo.ru/f54035a5
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Bounnsl ne bpoiind. [Inuna Bosibl ae bpoiins u

101 pasMepbl 00JIaCTH JIOKAJTU3AIUHU ABUKYIICHCS
YaCTUIIbI

102 KopnyckyinspHO-BOIHOBOM Ayanus3m

103 Jndpaxius 3JeKTPOHOB Ha KpUCTaJIaX

104 Cnenuduka n3MepeHu B MUKPOMHUPE.
CooTtHomenus HeotnpeaenéHnocrei I 'eizendepra

105 Pemenue rpaduyeckux 3amau

106 Pemenue pacu€THbIx 3a1a4

107 Kontponbnas padota mo temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJTHOBOM Ayain3m"

108 OnpITHI 10 UCCIIEOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnas moaens atroma Pesepdopna

109 [Toctynatel bopa

110 Bunel ciektpoB. CrieKTp YpOBHEHM 3HEPTHHU aToOMa
BOJOpOJA

111 CrioHTaHHOE ¥ BBIHYKJIEHHOE U3JTyUYEHUE CBETA

112 Jlazep

v Hcnons3oBanue
BOCHHTATEIHHBIX BO3MOXKHOCTEH
coiepkaHus y4eOHOTO ITpeaMeTa
yepe3 moadop U 00CyKIeHNe
pOOJIEMHBIX CUTYaIHH.

v dopmupoBaHue

yOEKICHHOCTH B BO3MOKHOCTH

TIO3HAHMS TPUPOJIbI, OTHOLICHHUS K

(du3uKe KaK AJIEMEHTY

00111e9eII0OBEYECKOI KYIIbTYPHI.

v [TpuMeHeHne MHTEPAKTHBHBIX

dbopm yueOHOU pabOTHI -

MHTEIICKTYalbHBIX,

CTUMYJIHPYIOLIMX TO3HABATEIBHYIO

MOTHBALIUIO, UTPOBBIX METOMHUK,

JIUCKYCCUM, TAIOIIUX BO3MOKHOCTD

nproOpecTH ONBIT BEIECHUS

KOHCTPYKTHBHOTO TNAJIOTa;

TPYIIOBOH PabOTHI, KOTOpasi yIuT

CTPOUTH OTHOUICHUS U JICHICTBOBATH B

KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO

KPUTUYECKOTO MBIIUICHHS.

v HUIIMHUPOBAHHUE U TIOIEPIKKA
UCCIIeIOBATEIbCKOM eI TEIIbHOCTH
00yyYaromuxcsi, INIaHUPOBaHUE U
BBITIOJTHEHUE NHINBHUTyaTbHBIX U

bu6mmoreka [IOK
https://m.edsoo.ru/5df8bafl

Bbu6nuoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal 8¢

bu6mmorexa [IOK
https://m.edso00.ru/65783dec

Bbu6nuoreka [JOK
https://m.edsoo.ru/e70195bd

bu6mmoreka [IOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [IOK
https://m.edsoo.ru/c3de891a

Bbu6nuoreka [JOK
https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
https://m.edsoo.ru/404dfa9a

bu6mmoreka [IOK
https://m.edsoo.ru/cf74bl 1a

Bbu6nuoreka [JOK
https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4
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https://m.edsoo.ru/ee9b3182
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Hyxnonnas moxaens snpa I elizenOepra-

TPYHIOBBIX MPOEKTOB

bu6mmoreka [IOK

113 HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa. 1 BOCIUTATEILHON HAMPABICHHOCTH. https-//m.edsoo.ru/34adasde
U3oTonsl. PagnoakTMBHOCTH v’ Opranusanus medcrsa — )
3aKoH palMOaKTUBHOTO pacnaja. CBoiicTBa MOTHUBHUPOBAHHBIX U

114 HMOHU3UPYIOLIETO U3IyueHus. Binsuue | OPYAUPOBAHHBIX 00YYAIOMIMXCS bubmmoreka [IOK
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI. HaZl X HCYCIICBAIOIMMU https://m.edsoo.ru/aab98bef
Jlosumerpust OJTHOKJIACCHUKAMH, JTAIOIIETO
DHeprus CBs3M HYKIIOHOB B sifipe. SnepHbie 06yanOHIVHMC’I COLHATBHO
cuiibl. JledekT Macchl spa. SnepHble peakiyu. 3HaqHMHUH OIBIT COTPYAHIMICCTRA 1 56 [IOK

115 Snepubie peaktopsl. [Ipobiemsl yrpaBisieMoro 1 B3aMMHOH ITOMOIILH. th:j/(r)l:ee?soo u/fF175840
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHIECKUE o '
aCTeKThl Pa3BUTHUS SIEPHOIN SHEPTETUKU
MeTobI peTUCTpaliy U UCCIICIOBAHUS
JJIeMEHTapHBIX yacTuil. OyHIaMEeHTaIbHbBIE

116 B3aUMOJICVCTBUS. bapruoOHbI, ME30HBI U JIENITOHBI. 1 Ezr?:‘l;/(r)l:eeliiorf ac03ash
IMpencraBnenne o CranpaptHoi Moaenn. Ksapk- — )
TJIFOOHHAs MOJIENb aJIpOHOB
®duzuka 3a npegenamu CTaHIApPTHOW MOJCIIH. BuGmiorexa LIOK

117 TémHasa marepus U TéEMHas dHeprus. ETMHCTBO 1
(U3ITIECKOI KADTHHE! MHpa https://m.edsoo.ru/c026fd37
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU - 12 yacos

118 DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYCHHUE 1 4 Hcnonb3oBanue bubmuorexa [JOK
aCTPOHOMUU BOCITUTATEIbHBIX BO3MOKHOCTEH https://m.edsoo.ru/ad73e145
[TpruMEeHUMOCTH 3aKOHOB (PU3UKH IS COZePIKAHMS yICOHOTO IpeiMeTa Bu6 OK

119 OOBSICHEHUS IPUPOJIbI KOCMHUYECKUX O0BEKTOB. 1 4epes ACeMOHCTPAIHMIO 00y YarOIIMCsE hgp:;ﬁiﬁi /39644008
MeTo bl aCTPOHOMHUYECKHUX UCCIIEI0BAHMI IIPUMEPOB OTBETCTBEHHOI'O — :

190 CoBpEMEHHBIE ONITHYECKHE TECCKOIIBI, . OTHOWICHUS K HayKe, HACTOHIMBOCTH | py6yorexa [TOK

panuoTenecKonsl, BHEaTMoCc(hepHas aCTPOHOMHUS

https://m.edsoo.ru/4877aale



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e

121 Bun 38é31H0T0 HeOa. Co3Be3nus, ApKue 3BE3bI, B JIOCTH)KEHUU LETIEH, HAyYHBIX bu6mmoreka [IOK
IUTAHETHI, UX BUIUMOE IBHIKCHHE OTKPBITHHA. https://m.edsoo.ru/aac588eb
122 Conneunas cucreMa. Comnnie. ConHeuHas v Ucnonb3oBanne Bbu6nuoreka [JOK
akTUBHOCTH. VicTounuk sHeprun CosHIa U 3BE311 BOCITHTATEIbHBIX BO3MOXKHOCTEH https://m.edsoo.ru/22748eb4
3BE3/1BI, UX OCHOBHBIE XaPAKTEPHUCTHKH. COzepiKaHNs y4eOHOrO npesMeTa _ LOK
. HOIMoTEKa
123 JlmarpamMma "CreKTpaibHBIH KI1ace — uepes noabop u odeyxnenue httos://m.ed 142169944
v ps://m.edsoo.ru
CBETUMOCTL" I‘I/pO6JIeMHbIX CUTYaIIUH.
I[IpuMeHEHNE NHTEPAKTUBHBIX
124 3 . o p St 1ab p bu6mmorexa [IOK
BE3bI IT1aBHOU ITOCIIEN0BATEILHOCTH OpPM y4eOHOU PadOTHI -
pM Y p https://m.edsoo.ru/b3cb766¢
, WHTEJUICKTYaJIbHBIX,
s BuyTtpennee crpoenue 38€31. CoBpeMeHHBIE CTHMYIIHPYIONTHX M03HABATEEHYIO BuGmorexa LOK
MIPEACTABIEHUS O IIPOUCXOKIEHUN U DBOJIIOLUN
Cp 52 p B MOTHBAIINIO, UTPOBBIX METOMUK, https://m.edsoo.ru/d09da494
OJIHIIA U 3BE3J1. DTaIbl )KU3HU 3BE3] IMCKYCCH, AIONIHX BOIMOKHOCTS
126 Muneunsiii [1yTe — Hama I'anaktuka. Tunsl IPHOBPECTH OIBIT BEACHUS bubmmoreka [IOK
rajakTHK. YEpHbIe IbIPHI B Apax ragakTUK KOHCTPYKTHBHOTO JMANIOTa; https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimupenne BeeaenHoli. 3akoH IPYIIIOBOI pabOThI, KOTOPAas YUUT
127 Xa66ma. T Bp p py p ’ 13 M bubmuorexa [JOK
ab0ia. Teopus bombioro B3peiBa. Pennkrosoe CTPOUTH OTHOIIEHUS U JEHCTBOBAThH B
P P P A https://m.edsoo.ru/3dbdf0d2
W3JIy4YeHUe KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO
MacmraGHast cTpykTypa Beenennoii. KPpUTHYECKOI'0 MBIIICHHS. bubmmoreka [IOK
128 v
MeraranakTrka HNuunuupoBanue v NOANEPIKKA https://m.edsoo.ru/ce234633
HCCIIEN0BATEILCKON eI TENLHOCTH
00y4Jarmuxcs, MIaHUPOBAHUE U
129 H & 6 BBITIOJTHEHUE UHIUBUAYATbHBIX U bubmmorexa LIOK
epeléHuble IPo0IEMbI ACTPOHOMUH
P p P https://m.edsoo.ru/d37d9ffe
TPYIIOBBIX MMPOCKTOB
BOCTIMTATEIHLHOW HAMIPABICHHOCTH.
Pasnen 6. PUSUNUYECKUN [IPAKTUKYM -16 yacos
DusnyecKui IPaKTUKYM 110 TEME v TToOyx)neHne 00yYarommuxcs
" P Y Y Y bubmmnorexa LIOK
130 HccnenoBanye MariuTHOTO IOJISI HOCTOSTHHBIX co0JII01aTh HAa YPOKE OOIICTIPUHSTHIC

MarsuToB"

HOPMEI ITOBEACHU:, IIpaBUJIa

https://m.edsoo.ru/67361aef
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131

du3nyeckuil mpakTukyM 1o teme "M3mepenue
cunbl Ammepa"

132

®u3nYeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS 3JEKTPOMArHUTHOU
UHIyKUAn"

133

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue sSBJICHUS CAMOUHTYKIIMH"

134

dusznyeckuil pakTukyM 1o teme "M3mepenue
nepuo/ia CBOOOTHBIX KOJIEOAHUM HUTSIHOTO U
NPy XKUHHOTO MasTHUKOB"

135

Pu3NYeCcKUil IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUHN B IPYKUHHOM
MasTHHUKE"

136

@u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue padOThl HCTOYHUKOB CBETA B
LIEeTH [TEPEMEHHOr0 ToKa"

137

®usnyeckuil mpakTukyMm 1o teme "M3yuyenue
[1apaMeTpPOB 3ByKOBOW BOJIHBI"

138

du3nyeckuil mpakTukyM 1o teme "M3mepenue
MOoKa3aTesisi MPeJIOMIICHUS cTeKia"

139

dusnyeckuil npakTukyM no teme "M3mepenue
(OKYCHOTO PAaCCTOSHUS pAaCCENBAIOUINX JINH3"

140

dusnueckuit mpakTukyM 1o teme "Habmronenue
nuQpakuuu, UHTEpHEPEHIINH U TOISIPU3ALIH
cBeTa"

141

®u3nyecKkuil mpakTUKyM 1o teme "Onpenenenue
UMITYJIbCA ¥ DHEPTUU PENIATUBUCTCKUX YaCTHUI]

0OIIIEeHUs CO CTapIIUMHU
(meparormdeckuMu pabOTHUKAMU) U
CBEpPCTHUKAMU (00ydJarOIIMMUCH),
NPUHIUITB Y9eOHON AUCIUTUTUHBI 1
CaMOOpTaHU3aIUH.

v Hcnons30Banue
BOCITUTATEIbHBIX BO3MOXKHOCTEH
coJlepKaHusl yueOHOTo peaMeTa
4yepe3 IEMOHCTPAINIO 00yUJaOITIMCS
IPUMEPOB OTBETCTBEHHOTO
OTHOIIEHUSI K HayKe, HACTOMYUBOCTH
B JIOCTIIKCHHH TIeJIeH, HayYHBIX
OTKPBITHH.

v Hcnons30Banue
BOCITUTATEIbHBIX BO3MOXKHOCTCH
coJiep>KaHusl yueOHOTo mpeaMeTa
yepes moadop U 00CyKICHHE
MPOOJEMHBIX CUTYaITUH.

v [TpuMeHeHre HHTEPaKTHBHBIX
dbopm yueOHOM pabOTHI -
WUHTEJUICKTYaJIbHBIX,
CTHUMYJIUPYIOIIUX TO3HABATCIBHYIO
MOTHBAIIHIO, UTPOBBIX METOJIHK,
JTCKYCCHH, TafOIIUX BO3MOXHOCTb
nproOpecTH ONBIT BEIECHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
IPYTIIOBOW PabOThI, KOTOpask yUHUT
CTPOHTH OTHOIICHHS U ICHCTBOBATH B

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [IOK
https://m.edsoo.ru/b8tb6391

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a28026bd

Bbu6nmmoreka [JOK
https://m.edsoo.ru/89dc2d90

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢eal

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b8791b3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [IOK
https://m.edso00.ru/63756¢c47



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

(o dororpadusiM TPEKOB 3apsKEHHBIX YACTHI] B
MarHuTHOM TmoJe)"

®u3nYeCcKUil IPAKTUKYM I10 TEME

KOMaHJI€, CIIOCOOCTBYET PA3BUTHIO
KPUTHUYECKOTO MBIILICHHSI.
4 Opranusanus medcrsa

Bbu6nmmoreka [JOK

142 "UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MOTHUBHPOBAHHBIX U 3PYAMPOBAHHBIX hitps://m.edsoo.ru/eb916£82
CBETOMOJ OT HaIpsDKCHHUS" 00y4aroIMXCs HaJl UX — :
Du3HICCKHI IPAKTHKYM 10 TeMe HEYCIIEBAIOIIUMHU OJTHOKIACCHUKAMH,

143 "NccnenoBanue criekTpa pa3peKeHHOTo I[aIOH.IeFOVOGY‘-IaIOHII/IMCH COIMAILHO bubmmoreka [IOK
aTOMapHOT0 BOAOPOJa M U3MEPEHUE TTOCTOSTHHON 3HaqHMHVH OTBIT COTPYAHMHCCTRA 1 https://m.edsoo.ru/ec651eb8
PunGepra" B3aMMHOM TTOMOIIIH.

144 dusnyeckuil mpakTuKyM 1o teme "M3yuyenue bubmuorexa [JOK
MIOTJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM" https://m.edsoo.ru/c3dabebe
dusnyeckuit mpakTukyMm 1o teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
MCIOJIb30BaHNEM KOMIBIOTEPHBIX MPHIIOKEHUH BuGmorexa LOK

145 JUTS OTIPEJICIICHHS TIOJIOKECHHST HEOSCHBIX

https://m.edsoo.ru/1072021e
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTo MONYIIApUs U SIPKHE
3BE316I"
Paznen 7. OBOBIIAIOIIEE IOBTOPEHMUE - 15 yacos
O6o0uieHre u cucteMaTu3anys 3Hanui. Ponpb v [ToGy>xneHne o0yJaromuxcs

146 (U3HUKHN 1 aCTPOHOMHH B SKOHOMHYECKOH, coOironaTh Ha ypoke obmenpuHsaTeie  bubmuoreka [JOK
TEXHOJIOTMYECKOM, COMATILHON U dTUYECKOU HOPMBI TTOBEJICHUS, TIpaBuia https://m.edsoo.ru/ad6ddeed
chepax neAaTeTbHOCTH YeJIOBEeKa 0OIIIEeHUs CO CTapIIUMHU
O06o061IeHre U cucTeMaTu3anus 3HaHui. Ponb u (mearoruecKuMy paboOTHUKAMM) U Bu6 OK

147 MeCTO (PU3UKU M ACTPOHOMHH B COBPEMEHHOM CBEPCTHHKAMH (00Y9aIOIIMMHKCH), 1 H_HOTeKa i
HayHOI KapTHHE MIDa NPHHIAIEL YueGHOM MUCIATLTHHEL 1 https://m.edsoo.ru/18f19f7¢c

148 O6006IIIeHNe U CHCTEeMATH3als 3HaHUH. Pob caMOOpraHusaliy. Bu6morexa [IOK

¢uznveckoii Teopuu B HopMupOBaHUH

https://m.edsoo.ru/e7d40014



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MpEeACTaBICHUH 0 (PU3NUECKON KapTHHE MHUPA,
MecTO (PU3UIECKON KapTHUHBI MUPa B 00IIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 110 TEME

149 "Kunemaruka"

150 O0001enne ¥ cucTeMaTH3alns 3HAaHUH 110 TEME
"Kunemartuka"

151 O06001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 110 TEME
"Jlunamuka"

152 O0001enne ¥ cucTeMaTH3alns 3HAHUHI 110 TEME
"Craruka TBepioro tena"

153 O0001enre ¥ cucTeMaTH3alys 3HAHUH 110 TEME
"3aKOHBI COXpAaHEHUS B MEXaHUKE"

154 O06001IeHrEe 1 cUCTEMAaTU3aINS 3HAHUI 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TeOpUn"

155 O0001enre ¥ cucTeMaTH3alns 3HAHUH 110 TEME
"TepmoanHamuka. TenaoBble MAlIUHbI"
O0001enne ¥ cucTeMaTH3alns 3HAHUH 110 TEME

156 "Arperarnble cocTosiHus BemiecTBa. Da3oBbie
nepexonl"

157 O06001IeHrEe 1 cUCTEMAaTU3aINs 3HAHUI 110 TEME
"Dnexrpuueckoe nose"

158 O0001enre ¥ cucTeMaTH3alns 3HAHUH 110 TEME
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

159 O0001enre ¥ cucTeMaTH3alNs 3HAHUH 110 TEME

"Toku B pa3In4HbIX cpenax”

v Hcmnonb3oBanue
BOCITUTATEIHLHBIX BO3MOYKHOCTEH
coJiepKaHusl yueOHOTO TTpeaMeTa
4yepe3 IEMOHCTPAILIUIO 00yUYaroIIUMCS
PUMEPOB OTBETCTBEHHOTO
OTHOIIIEHHSI K HayKe, HAaCTOMYUBOCTH
B JIOCTH)KCHHH TIeIICH, HAYYHBIX
OTKPBITHH.

v [TpuMeHeHe HHTEPAKTHBHBIX
dbopm yueOHOU pabOTHI -
UHTEJUICKTYaJIbHBIX,
CTHMYJIUPYIOUIMX TT03HABATEIHLHYIO
MOTHBAIINIO, UTPOBBIX METO/IMK,
JMCKYCCHH, TafOIIUX BO3MOXHOCTb
proOpecTH ONBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa,
IPYMIOBOW PabOThI, KOTOPAsK YUHUT
CTPOHTH OTHOIICHHS U ICHCTBOBATH B
KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBITIIICHHS.

4 Opranusanus medcrsa
MOTHUBUPOBAHHBIX U 3PYTUPOBAHHBIX
00ydJaromuxcst HaJ| uX
HEYCIICBAIOIIUMH OJHOKIACCHUKAMH,
JAIOMIET0 00YYArOIIMMCS COITUAITBHO
3HAYUMBII OTIBIT COTPYTHHUYECTBA U
B3aMMHOMU ITOMOIIIH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/b032fc4b

Bbu6nuoreka [JOK
https://m.edsoo.ru/4e31b507

bu6mmoreka [IOK
https://m.edsoo.ru/2dfbafc5

Bbu6nuoreka [JOK
https://m.edsoo.ru/3cca482¢e

Bbu6nuoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [IOK
https://m.edsoo.ru/ed440cag

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c63f7¢c10

Bbu6nuoreka [JOK
https://m.edsoo.ru/1d36b5b1

bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9

Bbu6nuoreka [JOK
https://m.edsoo.ru/71453eeb

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

O06001IeHrEe 1 cUCTEMAaTU3aLNs 3HAHUI 110 TEME

bu6mmoreka [IOK

160
"MaruauTtHoe noje" https://m.edsoo.ru/3b4c0bae
PE3EPBHOE BPEMSI — 10 yacos
161 PeseprubIil ypok. O600IIEHHE U CUCTEMATH3AIIHS 4 [ToOyxnenne oOygaronuxcs bubmuorexa [JOK
3HaHUH M0 TeMe "DJIeKTpOMarHuTHas UHIAYKIUs" coOJr01aTh Ha ypOKe o0menpuHaTeIe  https://m.edsoo.ru/053e2248
162 PezepBHblil ypok. O000IIEHNE U CUCTEMATH3AIHS HOPMEI ITIOBEZICHNA, ITpaBUIIa bubmmoreka [IOK
3HaHui 1o TeMe "Mexanuueckue konedanus" OOILICHHS CO CTapIIMMU https://m.edsoo.ru/d6310bfd
PesepBHblii ypok. O600IIEHNE U CHCTEMATH3AIHS (neptarorueckiMu paboTHUKAMH) 1 BuGmiorexa LIOK
UOIUOT
163 3HAHUU 110 TeMe "DJIEKTPOMAarHUTHBIE CBEpCTHIKAMH (06yHaroLMics), _
S —— IPUHLKIB! YIeOHOM AUCLUILTAHDL 1 https://m.edsoo.ru/5¢2bb83d
. caMOOpTaHu3aInH.
PesepBubIil ypok. O600IIEHHE U CUCTEMaTHU3AIIHS
. " v [IpuMeHenne MHTEPAKTUBHLIX =~ buommorexa [JOK
164 3HaHW# 110 TeMe "MexaHndeckue u .
" dbopM yueOHOMH pabOTEHI - https://m.edsoo.ru/96a7a2dd
ANEKTPOMATrHUTHBIC BOJHBI
5 UHTEJUICKTYaJTbHBIX,
PesepBubIil ypok. O600IIeHHE U CUCTEMATH3AIIHS bubmuorexa [JOK
165 3 CTUMYJHUPYIOUIUX MTO3HABATEILHYIO
3HaHui o teme "Onrtuka" https://m.edsoo.ru/52ad1603
MOTHBAIIHIO, UTPOBBIX METOIUK,
166 PesepBHblii ypok. O6001IeHHE M CHCTEMATU3aLUSA JWCKyCCHif, JaIOMIX BO3MOKHOCTE bubnuorexa [IOK
3HaHuii no teme "OcHoBel CTO" IPHOOPECTH OIIBIT BEICHUS https://m.edsoo.ru/Sbeclc65
PesepBubIil ypok. O600IIEHHE ¥ CUCTEMaTH3AIIHS KOHCTPYKTHBHOT'O JTHAJIOra; Bu6morexa [TOK
167 3HaHMi 110 Teme "KopIyckyIspHO-BOJIHOBOM IPYIIIOBOM PabOThI, KOTOPAsT YUHUT hitps-//m.edsoo.ru/f7c59d38
nyanusm" CTPOMTHL OTHOLIEHHS U JIE€HCTBOBATH B
168 Pe3epBHbIit ypok. O60011€HNE U CHCTEMAaTHU3alIHs KOMaHJIe, CIIOCOOCTBYET Pa3BUTHIO bubanorexa HOK
3HaHui 1o TeMe "®usnka aroma" KPUTHYECKOIO MBIILJICHHS. https://m.edsoo.ru/1f511654
PesepBHblit ypok. OGOOIIEHHE U CHCTEMATH3AIIUS v Opranm3aiys medcrsa 6 LIOK
nOIMoTeKa
169 3HaHui 1Mo TeMe "MU3KMKa aTOMHOTIO S1pa U MOTHBUPOBAHHBIX U 5Py TUPOBAHHBIX httos//med 1905c5ce0
>TEMEHTAPHBIX YACTHIY" 00ydJaromuxcst HaJi uX ps://m.edsoo.ru cSce
. HEYCIICBAIOIIUMH OJHOKITACCHUKAMHU
PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTHU3 AN cyctienatom OAIHOKTIACC > bubmuorteka [JOK
170 JAKOIIEro 00yYaroIIIMCs COLHANBHO

3HaHUi 1o Teme "DneMeHTh! acTpodu3uku”

https://m.edsoo.ru/2bftb94c



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
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3HAYUMBIN OTIBIT COTPYIHUYECCTBA U
B3aMMHOMU ITOMOIIIH.

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

170




5. TIPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsieMoOro .
00pa30oBaTeILHON NMPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yjabTarta

JleMoHCTpUpOBaTh Ha MpHUMeEpax poib U MecTo (GU3UKH B (POpMHUPOBAHUHU
10.1 COBPEMEHHON HAyYHOW KApTHUHBI MHUpA, B PAa3BUTHUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTHH, B TPAKTUYECKOU JIEATEIHbHOCTH JTHOJICH

Y4uThIBaTh TpAaHUIBI TPUMEHEHHS M3YyYCHHBIX (U3MUYECKUX  MOJEINEH:
102 MaTepuagbHas TOUKa, HHePIUAIbHAS CUCTEMa OTCYETA, a0COMOTHO TBEPIOE TEINO,
' WJICAJIbHBIN Ta3; MOJIETIN CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TN, TOYCUHBII

ANEKTPUYECKUH 3apsii — IPU pelIeHUH (PU3NYECKHUX 3a]au

Pacnio3naBate Qu3nueckue siBIEHUS (IPOIECChl) M OOBACHATH UX HAa OCHOBE
3aKOHOB MEXaHUKHU, MOJICKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBa U
AJIEKTPOAMHAMUKU: pPAaBHOMEPHOE M  PABHOYCKOPEHHOE MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOMHOE TMAJCHUE TEJ, JBIKCHHWE IO OKPY)KHOCTH, WHEPIIHS,
B3auMoeicTBue Ten; Auddy3us, OpOyHOBCKOE IBIKCHHE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHNE 00bEMa TN TP HAarpeBaHUH (OXJIXKICHHH ), TETNTIOBOE
paBHOBECHE, HCIIApEHUE, KOHJCHCAIUS, TUIABJICHNE, KPUCTAILTU3AIHS, KUIICHHUE,

10.3

BJIA’JKHOCTB BO3/1yXa, IIOBBIIICHUC AABJICHUA Ir'a3a IIPU €ro HArp€BaHuM B 3aKPbITOM
CoCylc, CBA3b MCKAY MapaMCTpaMH COCTOSAHHA Ta3a B HU30IPOLCCCAX;
QJICKTpHU3alus TCII, B3aI/IMOI[eI‘/JICTBI/I€ 3apsAa0B

OmnuceiBaTh MEXaHWYECKOE JBWKEHHE, WCHONB3YS (DU3NYECKHE BEIUYMHBI:
KOOpJAMHATA, IyTh, MEpeMElIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMIIYJIbC Tella, KHHETHYECKasi SHEPTHsl, TOTCHIMAIbHAsL YHEPTUsl, MEXaHU4ecKas
10.4 paboTa, MexaHMYecKas MOIIHOCTh; IPH OMUCAHUU MPABUIBHO TPAKTOBAThH
¢u3nYeCKUil CMBICT HCIOJB3yeMbIX BEIUYMH, WX OOO3HAUCHHS W EIUHULIBI,
HaXoAUTh (HOPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (PH3UUECKYIO BEIMYUHY C IPYTHMU
BEJINYMHAMHA

OnwuchIBaTh N3yYEHHBIE TEINIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCTIONb3YS
¢u3nyeckue BEIMYUHBL: JaBJICHHE ra3a, TeMIlepaTypa, CPelHss KHHETHYECKas
SHEpPIus XaoTHYECKOTO JMABIDKEHHS MOJEKYJ, CpeIHEKBaJpaTHYHAas CKOPOCTb
10.5 MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprHsl, paboTa rasa, ko3 duuuent
' MOJIE3HOTO  JICHCTBUSL TEIUIOBOTO JBWTATeNs; MpPU ONHCAHWU TPABHIBHO
TPaKTOBaTh (DPU3MYECKUH CMBICT HCIIOJIB3yEMBIX BEJIMYMH, UX OOO3HAYCHUS U
eIMHMIIBI, HAXOANUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEINUNHY C

APYruMHr BEJIMUWHaAM

OnuceIBaTh HU3YYCHHBIC JJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA U JJICKTPUYCCKUC
10.6 SIBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3NUECKHE BETUIMHBI: DJICKTPUUCCKUHN 3apsiI,
ANEKTPUYECKOE T0JIe, HAMPSKEHHOCTH MOJIs, TOTEHIIMAJ, Pa3HOCTh MOTEHIINAJIOB;




IpU OINUCAHUM TIPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCHOIb3YEMBIX
BEIMYMH, UX OOO3HAYEHMS U EJUHMIbI, YKa3blBaTh (OPMYJbI, CBA3BIBAIOLINE
JAHHYI0 (PU3MUYECKYIO BEJITMUUHY C IPYTMMHU BEIMYMHAMUI

10.7

aHAIM3UPOBATh (PU3MYECKHE MPOIECChl W SBICHUS, HCIONB3YsS (U3NISCKUE
3aKOHBI U PUHIIUIIBL: 3aKOH BceMUpHOTro Tsarotenus, I, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXaHMYECKOW HSHEpPruu, 3aKOH COXPaHEHUs HMITYJIbCa,
MPUHLUIT CYNEPIO3UIUU CHJI, TPUHIUI PABHONPABHUS HHEPLHMAIBHBIX CHUCTEM
OTCU€Ta; MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, T'A30BBIC
3aKOHBI, CBSI3b CPEAHEN KHHETUYECKOW SHEPIMH TEIIOBOTO JBUKEHHUSI MOJIEKYJ C
aOCOJIIOTHOW TeMITepaTypoOu, MEePBbIN 3aKOH TEPMOJIUHAMUKH; 3aKOH COXpaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KysnoHa; mpu 3TOM pa3iauyarbh CIOBECHYIO
(hOpMYJIUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U yCIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIIBI ACHCTBHUS MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOICTB; pa3au4aTh yCIOBHs UX 0€30MaCHOTO UCIOIb30BAaHUS B TIOBCEIHEBHON
KU3HU

10.9

BBIMONTHATE SKCIEPUMEHTHI T10 UCCIIEAOBAHHIIO (PU3UICCKUX SBICHUH 1 IIPOILIECCOB
C UCTIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPH TOM (hOPMYITHPOBATH
npobieMy (3a/1auy) ¥ TUIIOTE3Y YU4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT ¥ (POPMYITMPOBATH BHIBOIBI

10.10

OCyH.I@CTBJIHTI: Hp}IMBIG U KOCBCHHBEIC I/IBMepeHI/IH (1)H3H‘-I€CKI/IX BCJINYHH, HpI/I
ATOM BBIOHMpATh ONTHMAIBHBIA CITOCOO M3MEPEHHsI U WCIIOIh30BaTh W3BECTHBIC
METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIy  (U3UYECKUMH  BEIWYHMHAMH  C
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHU; MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh Pe3yNbTAaThl MOTYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIUYUH B
BUJIe TaONHI U TpadUKOB, JAeNaTh BBIBOBI IO PE3yIbTaTaM UCCIIECIOBAHUS

10.12

CobmoaTe mpaBmiia 0€30MacHOTO TpyJa HpH TPOBEACHUH HCCICAOBAHHUNA B
pamMKax ydeOHOro JKCIEpHUMEHTa, y4eOHO-HCCIIeOBATEILCKON U MPOCKTHOU
JESTEbHOCTH C MCTOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO
o0opyIoBaHUS

10.13

Pemate pacuéTHble 3a/1a4M C SIBHO 33/1aHHON (PU3UYECKON MOJIENbIO, UCTIONb3YS
¢du3nveckre 3aKOHbI ¥ PUHIIMITBI, HA OCHOBE aHAJIM3a yCIOBHUS 331a4H BEIOUPATh
¢u3nvecKyl0o MojeNb, BBIICIATH (U3UUECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOAUMBIE JUIsl €€ peIIeHus, MPOBOIUTH PACUETHl M OLIEHUBATh PEATbHOCTD
MOJIyYEHHOTO 3HaYCHUsI (PU3NUECKON BEIMUUHBI

10.14

Perrate KauecTBEHHBIC 3a/laud: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPECUHBYIO
IEMOYKY PACCYXICHHI C OMOpOW Ha M3YyUYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

10.15

Hcnonb30BaTh Npu pelieHUH y4eOHBIX 3aJla4 COBpEMEHHbIE MH(GOPMAIMOHHbBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U MPEICTaBICHUS




y4eOHOH W Hay4YHO-TIONYJSIpHOW HMH(OpMAIMH, IMOJYYECHHOH U3 pa3IMYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh M1OJIy4aeMyt0 HHPOPMALIUIO

10.16

[TpuBOANTH TIpPUMEpPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TeopeTuyeckue 3HaAHUS MO (DU3HKE B MOBCEIHEBHOM KU3HU IS
obecrieueHrss 0€30MaCHOCTH TIPH OOpaIICeHUH C MPUOOpaMH U TEXHUUYCCKUMH
YCTPOUCTBAMH, Il COXPaHEHHs 30POBbS U COOJIIOJICHUS HOPM HKOJIOTHUECKOTO
MOBEJICHUS B OKPY’KAIOLLIEH cpeie

10.18

PaGotats B rpyriie ¢ BHITOJHEHUEM PA3IUYHBIX COLIMATIBHBIX POJIeH, MIIaHUPOBATh
paboTy Tpynmbl, PalMOHATIBHO paclpeAesaTh OO0S3aHHOCTH W IIAHUPOBATH
NEeATEIbHOCTh B HECTAHJIAPTHBIX CHUTYalMSIX, aJCKBATHO OLICHUBATh BKJIAJ
KaXX/10TO U3 YYaCTHHKOB I'PYIIIBI B PELICHUE PaccCMaTpUBaeMoil MpooieMbl

11 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa30oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

JIeMOHCTpUpOBAaTh Ha MHpPUMEPax poJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHON HAyYHOW KApTHUHBI MHUpA, B PAa3BUTHUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTHH, B MPAKTUYECKOW JEATEIIbHOCTU JIOJIEH, LEJIOCTHOCTh U €IMHCTBO
(hU3UIECKON KapTUHBI MUpa

11.2

VY4YuTHIBaTh TPAHHILIBI TPUMEHEHUS U3YUYEHHBIX (PU3HMUECKUX MOJIEIEH: TOUSUHBIN
JJIEKTPUYECKUN 3apsif, sAACpHas MOJAECIb aTOMa, HYKJIOHHAas MOZEIb aTOMHOIO
A]pa IpU peLIeHnN PU3NUECKUX 3a1a4

11.3

Pacnio3naBate Qu3nueckue siBIeHUS (IPOIECChl) M OOBACHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOJIMHAMHUKH M KBAHTOBOM (PU3UKU: AIIEKTpUUYECKast POBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMO/CHCTBHE
MarHuTOB, D3JIEKTPOMAarHUTHAs MHIYKLHMSA, JEHCTBHE MAarHUTHOTO TIONS Ha
NPOBOJHUK C TOKOM W ABWXKYIIMHCS 3apsisi, 3JEKTPOMAarHUTHBIC KoJeOaHWS U
BOJIHBI, TPSIMOJIMHEHHOE DPAacCIpOCTPAaHEHUE CBETa, OTPAKCHHE, MPEIOMIICHHE,
uHTepdepeHys, IUGpPaKIUs W TONApU3alMs CBETa, [HCIEPCHs CBETa,
dhoToanexkrpuuecknii 3¢ ekt (hoTorddekr), cBeToBOE NaBIeHNE, BOSHUKHOBEHHE
JMHEWYaToOro CHEeKTpa arToMa BOJOPOZa, €CTECTBEHHas M HCKYCCTBEHHas
ParMOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YeHHBIE CBOICTBa BellecTBa (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKUE,  AJNEKTPUYECKYI0  MPOBOAMMOCTH  PA3IUYHBIX  Cpel) |
ANIEKTPOMAarHUTHBIE SBJIEHUS (TPOIECCHI), UCIMONB3Ys (DU3MUECKUE BEITMYUHBIL:
AIEKTPUUYECKUIN 3apsijl, CUJIa TOKA, SJEKTPUUYECKOE HAIPSIKEHUE, FICKTPUIECKOE
CONPOTUBIIEHUE, pPa3HOCTh moTeHnuanos, JJIC, pabora TOKa, WHIYKIUSI
MarHuTHOTO moJjisi, cuia Amnepa, cuia JlopeHla, MHAYKTUBHOCTh KaTYIIKH,
SHEPTUs MEKTPHUUECKOTO ¥ MATHUTHOTO IOJICH, MIEPUOJ M YacTOTa KoJeOaHui B




KoJeOaTeIbHOM KOHTYype, 3aps] W CHJia TOKa B TIPOIECCe TapMOHHUYECKUX
ANEKTPOMArHUTHBIX KoJjieOaHUM, (POKyCHOE pacCTOsIHME M ONTHYEecKas cuiia
JUH3bI; TP ONUCAHUM TMPaBWIBHO TPaKTOBaThb (PU3MUECKHM  CMBICT
HCIOJIb3YEMBIX BENUYMH, UX O0O3HAu€HUs U E€AWHHULIbI;, yKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BEIMUYMHAMU

11.5

OnwuchIBaTh M3yYCHHBIC KBAHTOBBIC SIBJICHUS U ITPOIICCCHI, HCITOJB3YS (U3NICCKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, UTMHA BOJHBI M 4aCTOTA CBETA,
SHEPTHsI K UMITYJIbC (POTOHA, IEPUOJI TOJTypaciiaia, SHEPT sl CBSI3H aTOMHbIX SIEP;
OpU  OMHUCAHWU MPABUIILHO TPAKTOBATh (PU3MYESCKUI CMBICT HCIIOJIB3yEMBIX
BEJIMYMH, WX O0O3HAUCHMS M CJAWHHIGI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO (PU3UYCCKYIO BEJIUYUHY C JAPYTUMH BEIMYHMHAMU, BBIYMCIISATH 3HAYCHUE
(bU3MYECKON BETUIMHBI

11.6

Ananu3upoBaTh (U3MUECKHUE MPOLECChl W SBIEHUS, HCHIOIb3Ys (U3NUECKUE
3aKOHBI ¥ IPUHIUIBL: 3aK0OH OMa, 3aKOHBI OCIEA0BATEIHHOIO U MapaliIeIbHOTO
COCAMHEHMS MPOBOJHUKOB, 3aK0H J[koyns — JIeHna, 3aKOH 3JE€KTPOMArHUTHON
WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaCIIPOCTPAHECHHSI CBETA, 3aKOHBI OTPAXKCHHUS
CBeTa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHUE DHHIITEHA U hoTtorddekTa,
3aKOH COXPAHCHHsI SHEPruH, 3aKOH COXPAaHEHUS MMITYJIbCa, 3aKOH COXPaHCHHS
ANEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHHSI MAaCCOBOTO YMCIIA, MMOCTYIaThl bopa,
3aKOH paJH0aKTUBHOIO paciajia; py 3TOM pa3inyaTh CII0BECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKECHHE M YCIOBUA (TpaHMIIBI, 00JacTH)
MPUMEHUMOCTH

11.7

OnpenensTs HapaBiIeHUE BEKTOpAa MHAYKLIHMHM MAarHUTHOIO IOJI IPOBOJHUKA C
TOKOM, cujibl AMniepa u cuibl JlopeHna

11.8

CTpouTh M ONMHUCHIBATh M300paXKEHUE, CO3AABAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM
JIMH30U

11.9

BBIMONTHATE SKCIEPUMEHTHI T10 UCCIIEAOBAHIIO (PU3NIECKUX SBICHUH 1 IIPOILIECCOB
C UCTIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPH STOM (POPMYITHPOBATH
npobseMy (3a/1auy) ¥ TUIIOTE3Y YU4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MIPEJUI0KEHHOTO 000PYI0BaHUS, POBOAUTH OMBIT M (POPMYIIMPOBATH BHIBOIBI

11.10

OcymecTBIATh NMPSMBIE ¥ KOCBEHHBIE M3MEPECHHS (PU3MUECKUX BEITUYHH; TPH
ATOM BBIOHMpATh ONTHMAIBHBIA CITOCOO M3MEPEHHSI U WCIIOIh30BaTh W3BECTHBIC
METO/IbI OIIEHKHU MOTPEIIHOCTEN N3MEPEHUI

11.11

HCCHGHOB&TB 3aBUCUMOCTH q)HBH‘-IeCKI/IX BCJIMYHH C HCIIOJIB30BAHHUCM IMPAMBIX
M3MEPEHUH; TpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yIbTaThl
MOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOJIUIl W TpadUKOB,
JeTaTh BEIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CobmoiaTe mpaBmiia 0€30MacHOTO TpyJa NpH TPOBEACHUH HCCICAOBAHHUNA B
pamMKax ydeOHOro JKCIEepHUMEHTa, y4eOHO-HCCIIeOBATEIbLCKON U MPOCKTHOU
JESTEbHOCTH C MCTOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOTO
o0opyIoBaHUS




11.13

Pemate pacuérHble 3a/1a4M C SIBHO 331aHHON (PU3UYECKON MOJIENbIO, UCTIONb3YS
(u3nyecKre 3aKOHBI U PUHIUIIBL, HA OCHOBE aHAIN3a YCIOBUS 33J]a4l BEIOUpATh
(GUBUYECKYI0O MOJENb, BBIICHATh (DHU3WYECKUE BEIMYMHBI W (HOPMYJIBI,
HeoOxXoauMBble Al €€ pelleHus, TPOBOAUTh PacyEThl U OLIEHHWBATh PEaTbHOCTh
MOJIy4€HHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI

11.14

Pemrate kadecTBEHHEBIC 3ala4yu: BBICTPAMBATDL JIOTUYCCKHU HCIIPOTHUBOPCUUBYIO
IETMOYKY PAcCyKICHHI C OMOpOi Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYecKre SBICHUS

11.15

Vcnonb30BaTh NMpH PELICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE MH(OPMAIMOHHBIC
TEXHOJIOTMH JJIS TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU U NIPEACTaBICHUS
y4eOHOH W Hay4YHO-TIONYJISIpHOW HMH(OpMAIMH, IMOJYYECHHOH U3 pa3iIM4YHBIX
MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh M1OJIy4aeMyt0 HHPOPMALIUIO

11.16

OOBSICHATH NPUHIMIBI ISHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarh ycIoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HU

11.17

[IpuBouTE mpUMeEpHl BKJIaJa POCCUUCKHX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKHU ¥ TEXHOJOTUI

11.18

Hcnonb3oBaTh TeopeTuyeckue 3HaHUS MO (PU3MKE B MOBCEIHEBHOMN XU3HU IS
obecrieueHrss 0€30MaCHOCTH TIPH OOpaIIeHUH C MPUOOpaMH U TEXHUYCCKUMH
YCTpOICTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPY’KaIOILIEH cpelie

11.19

PaGorats B rpyrie ¢ BRIMOJTHEHUEM PA3IMYHBIX COIIMATBHBIX POJICH, INTAHUPOBATH
paboTy Tpynmbl, PalMOHATIBHO paclpeAesaTh OO0S3aHHOCTH W IJIAHUPOBATH
NeSTeIbHOCTh B HECTAaHJAPTHBIX CHUTYyalUsX, aJeKBaTHO OICHUBATh BKJIAJ
Ka)KJI0T0 U3 YYaCTHUKOB IPYMIIBI B PELICHUE paccMaTprUBaeMoil mpoOaemMbl




Kon
pasaena

6. IIPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

NpoBepPsSIeMOro

3JEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHU A

1.1

®dwusuka — HayKa o pupoae. HaydHbsie MeTObI MO3HAHMS OKPYKAIOIIETO
mupa. Poib 3KcrieprMeHTa W TEOpUH B MPOIECCe MO3HAHUS TPUPOJIBIL.
DKCIEepUMEHT B (hU3UKe

1.2

MogenupoBanue (usnyeckux sBJICHUH U mpoueccoB. HayuHble
runore3bl. dusnueckue 3aKoHbI U TEOPUM. ['paHUIBI TPUMEHMMOCTH
¢busnueckux 3akoHoB. [Ipunuun coorBercTBus. Poiab u Mecto ¢pu3uku B
(GbopMHUPOBaHUK COBPEMEHHOW HayYHOW KapTHHBI MUPA, B IPAKTHUECKOU
NEITEILHOCTH JI0AEU

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe — ABMKeHHME.  OTHOCUTENBHOCTb  MEXAHUYECKOTO
nerxeHus. Cucrema orcuéra. TpaekTopus

[Tepememnienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MATEPHAIBHOM TOYKHM, UX IMPOEKIUMU HA OCU CHUCTEMBI
koopauHat. ClioKeHue NepeMEeIeHU U CII0KEHHE CKOPOCTEH

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MPsIMOIMHEITHOE ABMKeHuE. [ padukn
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MepeMeIleHus
MaTepHaHBHOﬁ TOYKHU OT BPCMCHHU

CBoOomHoe maienne. Y CKopeHrue CBOOOTHOTO TafCHUs

KpuBonuneiiHoe nBuxeHue. PaBHOMEpHOE NBMKEHHE MaTepHaIbHOMN
TOYKU I10 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTh. [lepuos
1 yacrora. LlenTpocTpeMuTrensHoe yCKopeHue

TexHu4ecKkue yCTponCcTBa: CIIUIOMETD, BIKCHHE CHAPSIOB, IICMTHBIC U
PEMEHHBbIE TIepeiaun

[Ipaktuueckne  paboTel.  M3mMepeHwe  MTHOBEHHOH  CKOPOCTH.
HccnenoBanre COOTHOUICHUS MEXKIY IMyTSAMHU, IPONICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHBIE paBHBIC IIPOMEXKYTKH BPEMCHHU pH
PaBHOYCKOPEHHOM JIBH)KCHUHM C HA4aJIbHOM CKOPOCTBIO, PAaBHOW HYJIIO.
N3ydeHne 1BUKEHMS LIapUKa B BS3KOW JKUIKOCTH. VI3ydeHne NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpuHnun otHocurensHocTH [amwied. Ilepseiii 3akoH HbroTona.
HNuepuumanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui




Bropoit 3akoH HproTOHa 1 MarepuaabHOM TOYKH B HMHEPLUAIBHOU

223 cucrteme orcuéra (MCO). Tperuii 3akoH HproToHa 111 MaTepuUaiIbHBIX
TOYEK
oy 3akoH BceMupHoro TsaroreHus. Cuma Tsxectd. IlepBas kocMuueckas
o cKopocTh. Bec Tena
2.2.5 Cwita ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKOJIbXEHUS U CUJla TPEHHUS
2.2.6 nokosi. Koaddumument tpenus. Cuna CONMPOTHBICHHS TPU JIBHKCHUH
TeJa B )KUJIKOCTH WJIN ra3e
2.2.7 [ToctynarenbHoe U BpaliaTenbHOE IBUKEHUE a0COTIOTHO TBEPAOTO TeIa
)93 MOMEHT cHIIbI OTHOCHUTENBHO OCU BpameHud. Ilnedo cumibl. YcioBus
o paBHOBecus TBEpaOro Tena B UCO
229 TexHuueckue yCTpONCTBA: MOJUIMIHUKH, JIBU)KEHHE MCKYCCTBEHHBIX
o CITyTHUKOB
[Ipaktuueckue pabGotbl. M3ydyeHue ABMKEHHS Opycka MO HAKJIOHHOMN
IUIOCKOCTH  MOJ  JEWCTBUEM  HECKOJbKMX cwil. HccnenoBanue
2210 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B JIehOpMUPYEMOit
o OpYXUHE W PE3NHOBOM 00pasie, OT BEIWYHHBI UX JehopMaIuu.
HccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO Tejla, UMEIOLIErO OCh
BpalIeHUs
3AKOHbBI COXPAHEHU A B MEXAHUKE
31 NMnynsC MarepuanbHOM TOYKHM, CHCTEMBI MaTEPUABHBIX TOYEK.
o VIMITyJIbC CHITBI M U3MEHEHUE UMITYJIbCa Teja
232 3akoH coxpaHeHust umiyisbea B MCO. PeakTuBHOE IBM)KEHNE
233 Pabora cuibl
234 MonHoCTh CHIIbI
)35 Kunernueckast sHeprus MaTepuaibHOW TOUKH. TeopemMao KHHETHYECKOU
o SHEPIHU
[lorenumanbHass  sHeprus.  lloTeHumanbHas  SHepruss  ynmpyro
23 2.3.6 nedhopMupoBaHHOW mpykuHBL. [loTeHIManbHass SHEpPrus Tena BOJIU3H
MOBEPXHOCTU 3eMJIU
[MoTeHnmansHbie W  HEMOTCHIMANbHBIE CWIBL.  CBS3b  PabOTHI
2.3.7 HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPTUU
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpOMCTBAa: JBWKEHUE pPaKeT, BOJOMET, KoOIep,
o IPY>KUHHBINA IIHCTOJIET
[MpakTudeckue padoTel. U3yueHue cBsI3u CKOPOCTEH TE MPU HEYIPYyTroM
2.3.10 yaape. MccnenoBanue CBSI3U pabOThI CHITBI C HK3MEHEHHUEM MEXaHHUECKOM
SHEPIuH Tela
3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJANMHAMUKA




OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH

OcCHOBHBIE  TOJOXEHUS  MOJEKYJSIPHO-KMHETUYECKOW  TEOpHH.

3.1.1 BpoynoBckoe gBwxkenue. [Auddysus. Xapaktep ABIKEHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
110 Mognenu cTpoeHusi ra3oB, >KMIKOCTEH M TBEPABIX TEJN U OOBICHEHHE
o CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJIENIEH
3.13 Macca monexyin. KonnuectBo BenectBa. [locrosiHHas ABoragpo
314 TemmoBoe paBHOBecue. Temmepatypa u e€ wusMepenue. Illkana
o temneparyp Lleabcust
31 115 Mopaens wuneanpHoro raza. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
) o KHHETUYECKOU TEOPHH UICATLHOIO ra3a
316 AOGcomoTHas TeMIiepatypa Kak Mepa CpeqHel KHHETHYECKOW >HEepPTruu
o TEIUIOBOTO JIBMKEHUs dacTull ra3a. [llkama remneparyp KenpBruna
3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa
318 l'a3oBbie 3akoHbl. M3o0mporeccsl B HAEAIBHOM Tra3e C IOCTOSHHBIM
o KOJMYECTBOM BELIECTBA: U30TEPMA, U30X0pa, U300apa
3.1.9 TexHUuecKue ycTpoiicTBa: TepMoMeTp, OapomeTp
[Ipaktnueckue paboTel. M3mepeHwe Macchl BO37yXa B KJIACCHOU
3.1.10 KoMmHate. MccnenoBanre 3aBUCUMOCTA MEXKy apaMeTpaMu COCTOSIHUS
pa3peKeHHOTO raza
OCHOBbBI TEPMOJAMHAMUKHU
191 TepMmoguHamuyeckas cucrema. BuyTpennss SHEPrus
o TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
192 KonuuectBo Temnotsl u pabota. BHYTpeHHsISI 3HEpPrusi 0JHOATOMHOTO
o WICalIbHOTO Ta3a
Bunpr Temnmonepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3ITydeHUE.
3.2.3 TennoéMmkocTh Tena. YjelbHas TEMIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TETUIONEpeaue
IlepBbiii  3akOH TepMoaMHAMMKHU. lIpuMeHeHHEe mepBOro 3aKoHa
39 324 TEpPMOJIMHAMHKH K H3omporieccam. I'paduueckast uHTepnperanus padboTsl
' rasa
TennoBsle MamuHbl. [IpUHOMNBL  AEMCTBUS  TEIUIOBBIX — MAIlIMH.
105 [IpeoOpa3zoBanusi JHEPruM B TEIUIOBBIX MamuHax. Koadduiment
o nosiesnoro aerictus (manee — KIT/T) termosoii mamuasl. [ukn KapHo u
ero KII/]
1926 Brtopoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh TTPOIIECCOB B IPUPOJIE.
o TenoBbie ABUTATENN. DKOJIOTUYECKHE TPOOIEMBI TEIII0IHEPTETUKI
397 TexHUUECKUEe yCTPONUCTBA: JBUTaTeNlb BHYTPEHHETO CrOpaHus, OBITOBOM
e XOJIOMIIbHUK, KOHTUIIHOHED
3.2.8 [IpakTuueckue padotel. 3Mepenue yaeabHON TEI0EMKOCTH
33 ATPETATHBIE COCTOSHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI




[MapoobpazoBanue u KoHAeHcalus. VcnapeHue u KureHue. Y eiabHas

3.3.1 TEIJIoTa MapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEPATyphl KUIEHUS OT
JTaBJICHUS
332 AOGCOoI0THAS M OTHOCHUTENbHAS BIAXXHOCTh BO3yxa. HachlmeHHbIi map
133 Teépnoe Teno. Kpucrammmueckue u amopduble Tenma. AHH30TPOINUS
o CBOWCTB KpuCTaLIOB. JKuakue kpuctaibl. COBpeMEHHbIE MaTEpUaIbl
334 [InaBneHne u KpUCTAIM3aIMsA. YelbHas TEIUIOTa IUIABJICHHUS.
o CyGmumManus
335 YpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue yCTpPOMCTBA: TUTPOMETP M TICUXPOMETP, KaJOPHUMETD,
3.3.6 TEXHOJIOTHUM TOJIYYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM 4YHUCIIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [IpakTuueckue paboTel. Mi3MepeHue BIa)XKHOCTH BO3/1yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 DNeKTpu3anus Tela. DIEKTpUUecKuidl 3apsia. [[Ba BHAA 3IEKTPUUECKUX
o 3apsI0B
4.1.2 [IpoBOAHUKY, AUFIEKTPUKHU U TTOTYTTPOBOIHUKH
4.1.3 3aK0oH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
4.14 BzaumoperictBue 3apsiioB. 3akoH Kynona
415 Onexrpuueckoe nojie. Hanpspk€HHOCTH 31ekTpuyeckoro nosst. [punnun
o CyNeprno3uluu. JIMHUM HaNPs>KEHHOCTHU AJIEKTPUUECKOTO OIS
4.1 416 Pabora cumnm oanmektpocrarnueckoro mosis. [lorenmuman. PasHocTh
IOTEHLIMAJIOB
417 [IpOBOAHMKU W JUANEKTPUKH B TOCTOSHHOM JJIEKTPUYECKOM TIOJIE.
o JIMoIeKTpUYecKas MPOHUIIAEMOCTh
418 ONEKTPOEMKOCTD. Kongencarop. DNEeKTPOEMKOCTh IIJIOCKOTO
o KOHJICHCATOpa. DHEPrHsl 3apsHKEHHOT0 KOHICHCATopa
Texuuueckue yCTpOICTBA: 3JIEKTPOCKOII, BJIEKTPOMETP,
4.1.9 AIIEKTPOCTATHYECKAS 3aIuTa, 3a3eMJICHUE AIEKTPONPUOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN IIPUHTED
4.1.10 [IpakTrueckue paboTsl. I3Mepenne 3neKTpoEMKOCTH KOHIEHCATOpa
HH#HPart#HITOCTOSIHHBIN SJIEKTPUYECKMIM TOK. TOKU B PASJIMYHBIX CPEJIAX
491 VYcnoBus  CymIeCTBOBAHMS — TOCTOSIHHOTO — 3JEKTPUUYECKOTO  TOKa.
o Wcrounuku Toka. Cuita Toka. [T0CTOSIHHBIH TOK
42 4.2.2 Hanpsxenue. 3akon OMa 11t yyacTka Lenu
' 4223 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IETbHOE COMTPOTUBIICHUE BEIIECTBA
424 [locnenosarensHoOE, napajuIeIbHOE, CMEILIaHHOE COEIMHEHUE
o IIPOBOIHUKOB
425 Pabora anekTpuyeckoro Toka. 3akoH Jlxxoyns — Jlenma




4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKA

anekTpoaBmxkymas cuia (nainee — 9JIC) u BHyTpeHHEE COMPOTHBICHUE

4.2.7 MCTOYHHUKA TOKa. 3akoH OMa i MOJHOM (3aMKHYTOM) AJIEKTpUYECKON
uenu. Koporkoe 3aMbikanne
4738 ONIEKTpOHHAss MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH
o CONPOTHUBIICHUS METAJIJIOB OT TeMItepaTypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DneKTpUUecKUil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4YKOB
[TonynpoBonuuku. CoOcTBeHHass M MpUMECHass IMPOBOJUMOCTD
4.2.10 noaynpoBoaHuKoB. CBoiictBa p-n nepexona. IloaynpoBogHMKOBBIE
npuOOpbI
4211 ONEKTPUYECKUI  TOK B JJEKTPOJUTAX.  DJIEKTPOJUTUYECKAS
o JMCCOLUALINS. DICKTPOIIH3
4912 DneKTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSITEIbHBIN
o paspsax. PasnuuHble TUIIBI CaMOCTOSTENBHOIO paspsana. Moisnus. [lnazma
TexHuueckue yCTporucTBa: aMIepMeTp, BOJILTMETP, PEOCTAT, UCTOYHUKU
4213 TOKa, OJJIEKTPOHATPEBATENbHBIE MPUOOPHI, DIIEKTPOOCBETUTEIHHBIE
o prOOPEI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBIH O], TEPMUCTOPHI U
(b OTOPE3UCTOPHI, TOTYIPOBOIHUKOBBINA U0/, TATbBAHHKA
[Ipaktnueckne  paboTel. M3ydeHuWe  CMEIMIAaHHOTO  COCTUHEHUS
4914 PE3UCTOPOB.
o H3smepenne DJIC MCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHHMS.
Habmronenue snextponnza
11 KJIACC
K Kon
o NpoBepPsieMoro IIpoBepsiemble 3J1€eMeHTHI COIePKAHNS
pasjiena
3JIeMEeHTA
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHAA NHAYKIA
43.1 ITocTossHHEIE MarHUTHL. B3anMoielicTBUE ITIOCTOSHHBIX MAarHUTOB
MarautHoe 1one. BekTtop MarHUTHOM WHAYKUMH. [IpuHOmn
43.2 cynepno3uiuu. JluHuM MarHUTHOM UWHAYKOUU. KapTtuHa nuHUl
MarHUTHOM MHAYKIMH MOJIS TOCTOSIHHBIX MarHUTOB
43 MarautHoe noje€ MNpOBOJHMKA C TOKOM. KapTuHa nuHMM Mo
433 JUIMHHOTO ~TPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO  KOJBIEBOTO
MPOBOJIHMKA, KAaTylIKu ¢ TOKoM. OmbiT Dpcrena. B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHNE
435 Cuna Jlopenna, e€ Moyibp U HalpaBlieHUE. [[BIKEHUE 3apsiKEHHOU

YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM mosie. Pabota cuel Jlopenna




4.3.6

SIBiIeHUE DIEKTPOMATHUTHON UHIYKLIMU

4.3.7 IToTok BekTOpa MArHUTHON MHIYKIIMU
4.3.8 OJC nnaykuuu. 3aKoH 31€KTpoMarHuTHoi uHykuuu dapanes
439 BuxpeBoe anexkrpuueckoe mnone. D/[C MHIyKIuM B IPOBOJHHKE,
o JBUKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 ITpaBuio Jlenna
4.3.11 NunykruBHocTh. SABnenue camonnaykiuu. /1C caMonHyKkuuu
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHuTHOE 10JIe
TexHuyeckue ycTpoicTBa: MOCTOSHHBIE MarHUTHI, AIEKTPOMAarHUTHI,
4.3.14 3JIEKTPOJIBUTATENb, YCKOPHUTEIHN 3JIEMEHTapPHBIX YacTHII,
WHIYKIMOHHAs MeYb
[TpakTueckue padoTel. M3ydeHne MarHUTHOTO TMOJIsi KaTyIIKH C
4.3.15 TokoM. MccrenoBanue neMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C
TokoM. VccnenoBanue siBIEHUS 3IEKTPOMarHUTHOM UHIYKIIUH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
511 Konebarensnas cucrema. CBoOoauble kojeOanus. ['apmoHMuUeckue
o konebanus. [lepro, yactora, aMILIMTy 1A U (a3a KoIeOaHuii
5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTUYECKU MasiTHUK
513 VYpaBHeHHEe  TapMOHMYECKMX  KojeOanuwii.  KunHemarnueckoeun
o IIMHAMUYECKOE OIMMCAHUE KOJIE0ATEIbHOTO JBUKCHUS
[IpeBpaiieHue »HEPruM TpH TapMOHUYECKUX KosieOaHUsIX. CBs3b
5.1.4 aMIUTUTYABl KOJICOAHWH WMCXOMHON BEIWYMHBI C aMIUIATYAaMU
Kosie0aHul e€ CKOPOCTH U YCKOPEHHUS
Kone6arenbublit KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS
515 B HUACATBHOM  KOJeOaTenhbHOM KOHTYpe. AHAJIOTHS  MEXKIY
5.1 o MEXaHUYECKUMU W JJIEKTPOMArHUTHBIMH Kolebanusmu. Dopmyia
Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUH B HJICATTLHOM KOJIe0aTeTbHOM KOHTYPE
517 BrinyxneHHble MexaHuueckue kojieOaHusi. Pezonanc. Pe3onancHas
o KpuBas. BeIHY X I€HHbIE 3JIeKTPOMarHUTHbIE KOJIEOaHUS.
5.1.8 [lepemennslii TOk. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MoOUHOCTh TNEPEMEHHOTO TOKa. AMIUIUTYJHOE U JEHCTBYIOLIEE
o 3HAYCHUE CHJIBI TOKA M HATIPSKCHUS
Tpancpopmarop. IlpousBoncTBo, mepegaya U MHOTpediieHHE
51.10 ANEKTPUUECKON SHEPIUHU. DKOJOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE

AJIEKTPUYECKOM dHepruu. KyapTypa UCIONIb30BaHUs DJIEKTPOIHEPTUN
B IIOBCEIHEBHOM XU3HU




5.1.11

TexHuueckue ycrpoiicTBa: ceiicMorpad, 53JIEKTPUYECKHN 3BOHOK,
JIMHWHM dJIEKTponepesay

[IpakTudeckue padboTel. McciienoBanue 3aBUCHIMOCTH TIEPHO/1a MAJTBIX
KoneOaHui Trpy3a HAa HHUTH OT JJIUHBI HUTH W MacChl Tpy3a.

3112 HccnenoBanne TMEPEMEHHOTO TOKAa B ILEMH M3 IOCIEI0BATEIHLHO
COeIMHEHHBIX KOHJEHCATOPA, KATYIIKUA U PE3UCTOPA
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI
Mexanndeckue BOJHBI, YycCIOBHSL pacnpoctpaHenus. Ilepuon.
5.2.1 CkopocTh pacnpocTpaHeHus U JyiMHa BodHbL. [lomepeunbie u
MPOJOJILHBIE BOJHbI
522 #i#HPar## Nntepdepenus u Audpakiius MEXaHHIeCKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TemOp 3Byka
DNIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyUCHHS 3JIEKTPOMArHUTHBIX
524 BOJIH. B3anmHuas opuenTtanus BekTopoB E, B 1 v B anekTpoMarHuTHON
BOJIHE B BaKyyMe
5.2 CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpPa)X€HUE, MPEIOMIICHUE,
5.2.5 HoJIsIpU3anus, nudpaxius, UHTEpEpEHIIHS. CkopocTb
AJIIEKTPOMATrHUTHBIX BOJIH
596 [Ikana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHune 3JeKTpOMarHUTHBIX
o BOJIH B TEXHHUKE U OBITY
597 [TpyuHuMnbl  paguocBA3M M TeNeBHIAEHUsA.  Paauonokanus.
o DJIEKTPOMArHUTHOE 3arpsA3HEHHE OKPYIKAIOIEN CpeIbl
TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE UHCTPYMEHTBHI,
5.2.8 yJIbTPA3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIUILIMHE, pajap,
paaronpuéMHIK, TeTIeBU30p, aHTeHHa, Tenedon, CBU-neus
OIITHUKA
531 [IpsamonuHETHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu
o cBeTa
539 Otpaxkenue cBera. 3akoHbl oOTpaxkeHus cBeTta. lloctpoeHue
o U300paKCHUIA B IIIOCKOM 3epKaJie
533 [Ipenomnenne cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCOTIOTHBIN
o HI0Ka3aTelb MPEIOMIICHHS
5.3 534 [TonmHoe BHyTpeHHee oTpakeHue. IIpeaenbHBII yroa MOIHOTO
o BHYTPEHHETO OTPAKEHHSI
5.3.5 Hucnepcus cBeta. CroxxHbIi cocTaB 6emoro cera. L[BeT
Colwuparonue u paccewBaroIue JUH3BL. ToHKas nuH3a. DOoKycHOe
536 paccTossHUE W ONTHYECKas Ccuia TOHKOM JuH3BL. [locTpoeHne
o n300pakeHnii B COOMPAIONIMX M paccenBarolnux jmH3ax. dopmyiia
TOHKOI JIMH3EL. Y BeIMYEHHUE, JaBaeMOE JINH301
5.3.7 [Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH




Wntepdpepentus  cBera. KorepeHTHbIE HUCTOYHHUKH. Y CIOBUS

5.3.8 HaONIOZICHUsI MaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpECHIIMOHHON
KapTUHE OT JIBYX CUH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakuus ceera. udpaxiponnas pemeérka. Y ciaoBue HaOI01eHUS
5.3.9 IJIaBHBIX MAKCUMYMOB IpY MAaJ€HUU MOHOXPOMATHUUECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHU4ecKue yCTpOMCTBa: OUKH, JTyma, (hoToanmapar, mpoeKIIMOHHBIN
5.3.11 amnrmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,
T pakMOHHAs PelETKa, TOISIPOn]
[Ipaktuueckne paboTel. M3MmepeHue mokazaTenss MPEIOMIICHUS.
5.3.12 HccnenmoBanue CBOMCTB u300pakeHW B nuH3ax. HaOmroneHwue
JUCIIEPCUU CBETa
SJIEMEHTBI CITIEITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
I'paHunbl NPUMEHUMOCTH KJIACCMYECKOM MexaHuKd. I[locTymarsl
6.1 TEOPUU OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA
6 6. OTHOCHUTEIBHOCT OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHM U
' COKpAILEHHE JTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacCCHI C SHEPTHUEH U UMITYJILCOM CBOOOTHOW YaCTHIIBI. DHEPTHUs
) MTOKOSI CBOOOTHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [lnanka cBs3u sHeprun (GOTOHA C €ro YacTOTOM.
o DHeprust ¥ UMITyJIbc HOTOHA
710 OtkpeiTue U uccneaopanue dporodddexra. Onwitel A.I'. CTonerosa.
o 3akonbl poTodhderTa
7.1 713 VYpaBHenune OiHmTeHa ani goroaddekra. «KpacHas rpaHunay
o dorosddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. Jlebenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
716 TexHuyeckue ycTpoiicTBa: (OTORIEMEHT, (HOTOJATUMK, COITHEUHAsS
o Garapesi, CBETOIHOT
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTer Pe3epdopia mo uccienoBaHuio
79 o crpoenus atoma. [lmaneTapHas MOJENb aToMa
. [octynatsl bopa. M3nyuenue u nornomeHue GOTOHOB MPH MEPexoie
7.2.2 aToma C OJHOTO YPOBHS dHEPruu Ha Apyrou. Bunael ciektpos. Crektp

YPOBHEW 3HEPTrUH aTOMa BOAOpOAA




BonnoBeie cBoiictBa uactuil. Bonnsl ne bpoitnsa. KopmyckymnsipHo-

723 BOJIHOBOM Ayanu3M. [Iudpaxius 3JeKTPOHOB Ha KpUCTa/LIaX
794 CroHTaHHOE W BBIHYXKICHHOE H3ITydyeHHE. YCTPOMCTBO W TMPHUHIIMII
o paboTsI a3epa
795 TexHu4ecKkne yCTpPOWCTBA: CHEKTPaJbHBIM aHaau3 (CIIEKTPOCKOIT),
o Ja3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTuueckue padotel. HabmroaeHue muHeHuaToro cnekrpa
ATOMHOE AJ1PO
7.3.1 Metoap! HaOMIOIEHHS U PETHCTPALIMHU SJIEMEHTAPHBIX YACTHIL
OtkpeiTHe pagnoaktuBHOCTH. OnbITHI Pe3epdopaa mo onpeneneHuio
7.3.2 cocraBa paJMOaKTUBHOTO wu3nydyeHus. CBoiictBa anbda-, Oeta-,
raMma-u3JIy4eHus. BiausHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpeiTHE TPOTOHA U HeWTpoHa. HykioHHas wmoxens sapa
7.3.3 ['eitzenbepra — MBanenko. 3apsn sapa. MaccoBoe 4HCIO sipa.
H3oTonbl
734 Anbda-pacniaz. DIeKTpOHHBIN U TTO3UTPOHHBIN OeTa-pacman. ['amma-
o U3JIydeHre. 3aKOH paJldoaKTHBHOIO pacraia
7.3 7.3.5 DHeprus cBsI3U HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macchl siapa
7.3.6 S nepublie peakuuu. JleneHue u CUHTE3 A11€p
SAnepubiit  peaktop. TepmosimepHbiii  cunTe3. [IpoGnembl U
7.3.7 NEPCHEKTUBBl  SJIEPHOM DHEPreTUKU. IKOJIOTHYECKHUE aCHEKThI
AJIEPHON SHEPreTUKH
73.8 DOnemeHTapHbIe YacTUllbl. OTKpBITHE TO3UTpOoHA. DyHIaAMEHTaIbHBIC
e B3aWMOICHCTBUS
73.9 TexHuueckue ycTpOMCTBa: O3UMETP, Kamepa BuiibcoHa, snepHbIN
o peakTop, aToMHast 6omba
73.10 [Ipaktudeckue pabotel. MccnenoBanue TpekoB 4acTuil (IO TOTOBBIM
o ¢ororpadusim)
OJIEMEHTHBI ACTPOOU3UKU
21 Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, HX
BUJUMOE JIBUKCHHE
Conneunas cucrtema. [lnanets! 3eMHOM rpynnsl. [1aHeTbI-rUraHTEl U
8.2 WX CIyTHUKH, KapJauKoBble I1aHeThl. Manble Tena ConHeuHon
g CUCTEMBI
8.3 Comnre, hotocdepa u armochepa. CotHeUHass aKTUBHOCTh
8.4 Nctounuk sHeprum CosiHIa U 3BE311
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU: MACcCa, CBETUMOCTb, PaInycC,
2.5 TEMIEepaTypa, UX B3aMMOCBs3b. [lnarpaMmma «CneKTpalbHbIN Ki1acc —

CBCTHMOCTDB». 3Bé?>,£[bl rJIaBHOM IoCICa0BaTCIBHOCTHU. 3aBUCHMOCTD
«Macca — CBETUMOCTb» AJId 3Bé?>,£[ rJ1aBHOM oCICA0BATCIbHOCTHU




8.6

H#H##Par###BuyTpennee CTpPOEHHUE 3BE3I. CoBpeMeHHbIE
MPEJICTaBICHUST O MPOUCXOXKIACHUH U 3Boyonnu CojiHIa U 3BE3.
OTanbl )KU3HU 3BE3T

8.7

Mneunsiii Ilyte — nHama ['anaktuka. CnupanbHas CTpPYKTypa
lanaktuku, pacnpenenenue 3BE3N, raza u neuid. llonoxenue u
neuxenne Conama B lamaktuke. Ilmockas wu  chepudeckas
MOJICUCTEMBI | allaKTUKU

8.8

Tunel ramaktuk. Paguoranaktuku v kBa3zapel. YEpHbIE IBIPHI B SApax
raJlakTHK

8.9

Bcenennas. Pacmmpenne Bcenmennoit. 3akon Xa00ma. Paszberanue
rajakTuk. Bo3pact u paguyc Bcenennoi, Teopusi bosbiioro B3peiBa.
Mogens «ropsueid Becenennoit». PennkroBoe n3inyueHne

8.10

Macmrabnas ctpykrypa Bcenennoii. Meraranaktuka. Hepeménnsie
poOJIEMbI ACTPOHOMHH




7. IPOBEPSIEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

ChopMupoBaHHOCTH YMEHHMH pacro3HaBaTh (PU3HUECKUE SBICHUS

(mmporecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararommumMmn (I)I/IBI/I‘IGCKI/IMI/I IIOHATUAMUA u

BEJIMYMHAMU, XapaKTEePU3YIOMUMHU (PU3HUECKHE TPOLECCHI

ChopmupoBaHHOCTE YMEHHH TPUMEHSATH 3aKOHBI  KIIACCHYECKOMN
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku " TEPMOIMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3MKH [UIsl aHaiIM3a U OOBSICHEHUS
SIBJIEHUM MHKpPOMHpA, MAKpOMHUpa M MEraMupa, pas3jauyaTb YCIOBHS
(rpaHmIBI, 00NACTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMATh
BceoOLMil XapakTep (QyHIAaMEHTAIbHBIX 3aKOHOB W OTPaHMYEHHOCTH
UCIOJIb30BaHUSA  YacTHBIX 3aKOHOB; AaHAJIU3UPOBaTh  (hU3MUecKue

MMPpONLECCChI, UCITOJIB3YsI OCHOBHBLIC IMOJIOKCHHS, 3aKOHBI 1 3aKOHOMCPHOCTHU

ChopMupOBaHHOCTH yMEHHUS pa3iuyaTh yCJIOBUS MPUMEHUMOCTH

Mojienie PU3NIECKUX TN U MPOIECCOB (SIBICHMI)

CdopmupoBaHHOCTH YMEHUS peIIaTh PACYETHBIE 3a/1a4H C SIBHO 3aJJaHHON
W HESBHO 3a/JIaHHON (PHU3WYECKOW MOJENBhI0: HAa OCHOBAaHHWH aHaIn3a
yCIOBHSl BbIOMpaTh (U3WYECKUE MOACIH, OTBEYAIONIUE TPEeOOBAHUIM
3a/lauM, TPUMEHSTh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(GU3MYECKUX TEOPHH TPU HCIOJB30BAHUM MAaTEMaTHYECKHX METOJIOB
pernieHus 3a7a4, MPOBOAUTH PACUEThl HA OCHOBAHUH UMEIOIINXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATH METOJbl PELICHHS C

y4ETOM MOITYUYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 3ajaud, TpeOylolue NPUMEHEHHS 3HAHUU U3
pa3HBIX pa3JelioB IIKOJIBHOTO Kypca (HU3UKH, a TakKe HWHTETpaliu
3HAHMUW W3  JAPYTUX IPEIMETOB  €CTECTBEHHOHAYYHOTO  IMKIA:
BBICTpAauBaTh JIOTUYECKYIO IIEMOYKY pACCYXJCHUH C OMopod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bI/IBI/I‘ICCKI/Ie SABJICHUS

BJ'IaI[eHI/Ie OCHOBHBIMH METOAAMU HAYYHOI'O IIO3HAHUA, HUCIIOJIB3YCMbBIMHA

B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIE HM3MEpEHUsl (PU3NYECKUX




BEJIMYMH, BBIOMpas ONTHUMAIbHBIM CHOCO0 HM3MEpPEHHS U HCHOJb3YS
U3BECTHBIE METOJbl OLIEHKU IOTPEIIHOCTEM W3MEPEHU, NPOBOAUTH
UCCIIeIOBaHNE 3aBUCUMOCTEH (hU3MUECKUX BEJIMYHH C HUCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUN, OOBACHATH MOTYYEHHBIE PE3yibTaThl, HCIOJIb3YS
¢u3nvecKkue TeOpuH, 3aKOHBI U MOHATHUS, U JIeTaTh BBIBOJBI, COOMIONATh
npaBuia 0€30MacHOro TpyAa MPH MPOBEICHUM HCCIEAOBAHUM B paMKax
y4eOHOT0 KCIIEpUMEHTA U yUeOHO-UCCIIE0BATEIbCKON NEATEIbHOCTH C
UCIOJIb30BaHWEM  LUGPOBBIX  HM3MEPUTEIBHBIX  YCTPOWCTB U

1abopaTopHOTrO 000PYAOBAHUS

ChopMupoBaHHOCTh YMEHUI aHAIM3MPOBATH U OLICHUBATH IOCIEACTBUS
OBITOBOM M IPOM3BOJICTBEHHON NESATEIHLHOCTH 4YEJIOBEKa, CBA3AHHOM C
(U3MYECKUMHU TPOLIECCaMU, C TO3UIMI IKOJIOTUYECKO 0e30MacHOCTH;
IIPEICTAaBICHUM O PpalUMOHAIBHOM IPUPOAOIOIB30BAHUN, a TaKKe
pa3syMHOM HCIIOJIb30BAHMM JOCTH)KCHHH HAayKH M TEXHOJOTWMH Ui

JaIbHEUIIIETO Pa3BUTHS YEIIOBEYECKOTO 00IIECTBA

OBnazieHne pa3IMYHBIMU  crocobamMu  paboTel ¢ uH(poOpManuen
¢u3N4YeCKoro  ColepX)aHWSA C  HUCIOJb30BAHMEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJlM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTydyaeMoi nHpopmauu

10

CdopMupoBaHHOCTH YMEHUH MPUMEHSATH OCHOBOITOJIararoIue
aCTPOHOMUYECKHUE MOHATHS, TEOPUH U 3aKOHBI JJIsl aHAJIN3a U 00bICHEHUS
(GU3MYECKUX TPOIECCOB, NPOUCXOASAIMX Ha 3BE3NAX, B 3BE3THBIX
CUCTeMaX, B MEXTaJIAKTHUECKON cpene; NBIKEHUS HEOSCHBIX Tell,

3BOTIONNY 3BE31 U BeenenHon




8. OIIMCAHUE KOHTPOJIBHBIX U3MEPUTEJBbHbBIX MATEPUAJIOB J1JIA
IMPOBEJAEHUA TEMATHYECKOI'O KOHTPOJIA

TKP Ne 1 mo teme «Kunematuka» 10 kiaacc

1. Ha3nayeHne KOHTPOJILHOI padoThI
KonTponbHas paboTa mpoBOIUTHCSA C LIETIBIO ONIPEIEICHUS YPOBHS OCBOCHHSI 00Yy4aIOMMHUCS

TEMaTU4eCcKoro pasaena padboueii nmporpammsl «KnHeMaTnkay.
ConepxaHue KOHTPOJsSI COOTBETCTBYeT pasaeny 154.5.1. demepanbhoii paboueil mporpamMMsl 1o
¢usuke https://static.edsoo.ru

Mexanunueckoe 1BHxKeHHe. OTHOCUTEIBHOCTh MEXaHMUECKOro JBMkeHus. Crcrema oTcyéra.
[Tpsimast m oOpaTHast 3a1a4l MEXaHUKU. Paguyc-BeKTOp MaTepualbHON TOUKH, €ro MPOESKIINU Ha OCH
cucteMbl KoopauHat. Tpaektopus. Ilepemerienue, CKopocTh (CpeaHSS CKOPOCTh, MTHOBEHHAsS
CKOpOCTh) ¥ yCKOPEHUE MaTepHAIbHONM TOUKH, UX IPOCKIIMH Ha OCH CUCTEMBI KoOpaAuHAT. CII0KeHHE

[IEPEMELICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEMHOE NBWKEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U ITyTH MaTepuaibHON TOUKH OT BpeMEHHU 1 UX rpaduku. CBoOOAHOE NaJieHHE.
YckopeHne CBOOOJHOTrO mMmajeHus. J[BukeHue Tena, OpOIIEHHOro MOJ YIJOM K TOPH3OHTY.
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepHaIbHON TOUKH OT BPEMEHHU M UX IPaduKH.

KpuBonuneiinoe nuxeHue. [[BrkeHMEe MaTepHaIbHON TOYKU MO OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. llepmon m dacrtora oOpamieHus. lleHTpocTpemuTenbHOe (HOPMAIBHOE),
KacaTelibHOE (TaHT€HIIMAIbHOE) U MTOJIHOE YCKOPEHHE MAaTepUaIbHON TOUKH.

Texanueckue YCTpOfICTBa N TCXHOJIOTHUYCCKUC MPOLECChI: CIUIOMCTP, ABUIKCHUC CHAPAAOB,
LENHBbIe, IIecTepEHYaThIe U PEeMEHHBIE MTepelayl, CKOPOCTHBIE JTU(THI.

2. YcnoBus npoBeeHusi KOHTPOJIbHOI PadoThI
KonrtponpHas pabota npoBoauTCS B MUCbMEHHOM BHJE Ha OyMakHOM HocuTene. Ha BbimonHeHue

pabotsl orBouTes 40 MuHyT. PaboTa BKITtOUaeT B ceds 7 3aMaHui.

[Ipu BBIYMCIIEHUSX pa3pelIaeTcsl UCIOIb30BaTh HEMPOTPaMMHUPYEMbIN KaJTbKYJISTOP.

3. Pacnpenesnenue 3agaHuil padoThl 10 YPOBHIO CJI0KHOCTH

YpOBEHb CIOKHOCTH 3aJaHHI Konuuectso MaxkcuMaibHBIN
3aaHuN TIEPBUYHBIN OaJIT
bazoBrwrit 4
IloBeImIEHHBIH 3
Bricokuit
HTtoro

4. CTpyKTypa KOHTPOJIbHOI padoThI

Ne Kon KonTposmpyembie IIpoBepsiembie TpeGoBanusi k| Ypos | bajn
3aqa | NpoBepsieMoro 3JIEMEHTHI COAEP/KAHMS pe3yJibTaTaM 0CBOCHUSA TeMbl €Hb
HUS pe3yJbTara
1 VYckopenue. b 1
PaBHOYCKOPEHHOE PacnioznaeT pusnueckue siBICHAS
10.3 . (TIporiecchl) U OOBSCHSET UX Ha

TpAMOTHHCHHOC OCHOBC 3aKOHOB
JBUKECHUE.



https://static.edsoo.ru/

10.5 I'pacdmueckas OnuchiBaeT MEXaHUYECKOE
UHTEPIPETAINSL JBUKEHHE, UCTIOIb3YS
YCKOPEHHs, CKOPOCTH, ¢du3nvecKre BeTUYNHBL:
MPOFiICHHOTO TTyTH I CKOpOCTb, YCKOPEHUE, CHIIA.
HepeMeren s s HpaBI/IJIBHOUTpaKTyeT

. buznyeckuii cMbICI
MPSIMOJTUHEHHOTO
MCTIONb3yEeMbIX BETTUYHH,
ABHAKCHHAL. HaxoauT POPMYJIBI,
CBSI3BIBAIONINE TAHHYIO
(U3UYECKYIO BETUUUHY C
JIPYTHMMH BeTMYUHAMU

10.13 VYckopenue. Pemraer pacuérnble 3aaauu,
PaBHOYCKOPEHHOE UCTIONB3Ys (prusnueckue
IPSMOTTHHEHHOE 3aKOHBI U NpuHIMIEL. Ha
JIBIDKEHIE. OCHOBE aHAJIM3a YCIOBUS

3aJ1auu BhIIENSAET (PU3nvecKue
BEJIMYUHBI U (DOPMYJIBI,
HEOoOXOmuMBbIe I €€
pelIeHsl, TPOBOJAMUT PACUETHI

10.7 JIuHeltHas CKOpocCTb, AHnanmu3upyet hu3ndecKue
YIJ0Bask CKOPOCTh, Iepuoy | IPOLHCCChl U ABJICHNUA,
¥ 9acTOTa OOpalleH s ipy | MCTIOIB3Ys PH3HUeCKHe
paBHOMEpHOM JBrKeHun | SAKOHBI M IPHHIHIIIBI
1o OKpykHOCTU. CKOPOCTh
U YCKOpEHHE MpH
JIBUKCHUH 10
OKPY>KHOCTH.

10.7 PaBHOMepHOE
NPSIMOTMHEHHOE Ananusupyert puznueckue
JBU>)KEHUE. Y CKOPEHUE. IPOLECCHI U ABIICHUS,
PaBHOyCcKOpeHHOE UCTIONB3Ys (prusnueckue
PSMOJIMHENHOE 3aKOHBI U MPUHIUIIBI
JBUKECHHUE.

10.13 YckopeHnue. Pemaer pacuérnsle 3anaun,
PaBHOYCKOpEHHOE UCTIONB3Ys (pr3nyecKue
pSIMOJIHHEIHOE 3aKOHBI ¥ IpUHIMILL. Ha
JBYDKCHHE. OCHOBE aHaJIM3a YCIOBUS

3aJa4M BbLACISET (PU3NYECKHUE
BEJIMYUHBI U (POPMYJIBI,
HEOOXOAMMBIE TSl €€
pelIeHHUs], TPOBOJIUT PACUETHI

10.13 CKOpOCTh U YyCKOpEHUE Pemaet pacuéruele 3agauu,

MIPU IBUYKEHHUH 110
OKPY’KHOCTH.

UCTIONB3Ys (pr3nyecKue
3aKOHBI ¥ IpUHLIMILL. Ha
OCHOBE aHaJIN3a YCIOBHS
3a[a4M BbLAEISET (PU3NYECKHUE
BEJIMYMHBI U (DOPMYIIBI,




HeoOXonumeble 1 eé
pENICHHS, TPOBOJIUT PACUYCThI

uTO 13

5. 3apaHus KOHTPOJILHOH PadoThI

1. [Ipmxenue Tena 3anano ypasaenneM x = 0,5+ 2¢ + 5¢2 (). UeMy paBHA KOOpIMHATA TENA Yepes
5 ¢ mocJie HavaJia OTCYETa BPEMEHU?
2. To rpaduky 3aBUCHMOCTH MOJLYJIsi CKOPOCTH OT BPEMEHHU OTPEIEIUTE YCKOPEHHE U 3aHUIIINTE

ypaBHeHMe aBrkeHus x(t). HaganeHas koopauHaTa Tena paBHa 2 M.
U , m/c
X

»
»

3.CKkopoCTh 4eJIOBEKa, MEPBOHAYAIIBHO HAXOISIIETOCS B TOKOE, B TEUEHHUE 2 CEKYH/] JOCTHUIJIA
sHaueHnust 10 m/c. Kakoit myTh npobeskai oH 3a 3T0 Bpemsi?

4. Ha paBHOMEpHO BpalllaloIIeMCs AUCKE KYK NEPEMECTHIICS U3 TOUKU A B TOUKy B (cM. puc.). Kak
MIPU 3TOM U3MEHHWINCH JIMHEWHAs: CKOPOCTh JKyKa U 4acTOTa ero oOpalieHus

TN

o o { A N
BOKpYT ocu O? Jlnist KaXK10H BEIMYMHBI ONPEIEIIUTE COOTBETCTBYIOMIMIT Xapaktep [ [ <\
V3MCHCHHS: 0 3
1) yBenuuunach N el

2) yMEHBIINIACH
3) He U3MEHMIIACh
5. Yuutens Ha ypoKe MPOBEI OIBIT IO U3YYCHUIO JIBMKCHHUS TeJla 10 HAKIIOHHOM TIOCKOCTH:
[IAPUK CKATHIBAJICS 110 HAKJIOHHOH IJIOCKOCTH U3 COCTOSIHUS TIOKOSI, TpHYeM (PUKCHPOBAIHCH
HavaIbHOE MOJIOKEHHUE IIAPHKA M €r0 TOJI0KEHUS Uepe3 KKAYI0 CEKYHIY TOCie Hadaa
JBIDKECHUS (CM. puC.).

Omprt 1 OmneiT 2
(YBEJIMYMITU YTOJI HAKJIOHA MJIOCKOCTH)
Bri6epuTe U3 npeyioKeHHOro epeyHs ABa YTBEPKIACHHs, KOTOPbIE COOTBETCTBYIOT pe3yjibTaTaM
MIPOBE/ICHHBIX SKCIIEPUMEHTAIBHBIX HAOMIOCHUH. YKaXHUTE UX HOMEPA.
1) XapakTep IBM)KCHHS IIapyKa 3aBUCHT OT CHJIBI TPCHHUS.
2) IlyTb, mpoiiieHHBIH MAPUKOM 32 3 C B IEPBOM OIIbITE, OOJIBIIIE MY TH, TPOHACHHOM 3a 3 C
BO BTOPOM OTIBITE.

3) Ilpu yBenuueHHUHU yTia HAKJIOHA INIOCKOCTH CPEIHSAS CKOPOCTh IBUIKEHUS IIapuKa
YBEIIUYUBAETC.



4) Xapakrtep ABM)KEHUS LIapUKa HE 3aBUCUT OT €r0 Macchl.
5) JIBrkeHue 1apuKa B 000MX OMBITAX SIBJISETCSI HEPABHOMEPHBIM.

6. IToe3q 0TXOAUT OT cTaHIMK ¢ yckopenueM 10 m/c?. OnpesieanTe NPOMEXYTOK BpEMEHH, 32
KOTOpBIN 1oe3z npoier myTh 800 M.

7. Temo paBHOMEPHO HBIDXKETCS TIO OKPYKHOCTH C€O CKopocThio 4 w™/c. Uemy paBHO
LEHTPOCTPEMUTENLHOE YCKOPEHHUE, €CIIU TIepruo]] oOpaleHus Tena paseH 1 MuH?

6. YpoBHM OLleHMBaHUSA

OTtMeTKa Mo «2» «3» «4» «5»
nATHOALILHOM
HIKaJie
OOmmwmit 6amn ot 0 — 110 (5) ot (6) — 1o (8) ot (9)—nmo (11) | ot (12)— mo (13)
(6epHO BbINOIHEHO (6epHo (6epHo (6epHo
menee 50% svinonneno 50-69 | evinonneno 70-89 | evinonneno 90-
3a0anuil) % 3a0anuil) % 3a0anuil) 100 % 3a0anuii)




TKP Ne 2 no teme «/Ilunamuka» 10 kiaace

1. Ha3nayeHue KOHTPOJIBbHOI padoThI
KonTponbHas paboTa poBOIUTHCA C LIEIBIO ONIPEIEIEHUS YPOBHS OCBOCHHSI O0Yy4aIOITMMHUCS

TEMaTU4eCcKOro paszeina padboueil mporpaMmsl «/IuHamukay.
ConepxaHue KOHTPOJsSI COOTBETCTBYeT pasaeny 154.5.1. demepanbhoii paboueil mporpamMMsl 1o
¢usuke https://static.edsoo.ru

IlepBbiit 3akoH Hbrorona. MHepuuanbHble cucTeMbl OTCYETA. [IpMHIUII OTHOCUTEIBHOCTH
lanmunes. HewneprmansHbie cucTeMbl oTcuéra (ompenerncHue, mpumepbl). Macca Ttena. Cuna.
[Tpunmun cynepno3unuu cui. Bropoit 3akoH HeroToHA 1711 MaTepuanbHOM TOYKH. TpeTuil 3aKoH
HeroTOHA 17151 MaTepuanbHbIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 MHEPTHOU Macchl. Cuna
TSKECTH. 3aBUCUMOCTb YCKOPEHUSI CBOOOIHOTO Ma/IeHUs OT BBHICOTHI HaJl TOBEPXHOCTHIO IUIAHETHI U
oT reorpaduuecKkor MupoThl. J[BrkeHne HeOECHBIX Te M UX CITyTHUKOB. 3akoHbl Kerepa. [lepBas
KocMuyeckas ckopoctb. Cwiia ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, mBukyiuerocs c
yckopenueM. Cuna tpenus. Cyxoe Tpenue. Cuina TpEHUs CKOJBXKEHUS U CUjia TPEHHUS IOKOS.
Koaddunuent tpenus. Cuna cOnpoTUBIEHUS NpPU IBUKEHHHM Tejla B KUJIKOCTH WIM rasze, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUSI.

HNasnenue. 'mapocrarnueckoe gasienue. Cuna Apxumena.
2. Ycii0Bus IpoBeieHNs] KOHTPOJILHOM padoThI
KonTponbHast paboTa nMpoBOIUTCS B MHCBMEHHOM BHJE Ha OyMaXHOM Hocutese. Ha BbimosHeHHe

pabotsl orBoguTCs 40 MuHYT. PaboTa BKiTFOUaeT B ceOs 7 3a1aHUI.

IIpu BBIUKCIIEHUSX pa3peacTCs UCIOIb30BaTh HENIPOrPAMMUPYEMBIN KAIIBKYJIATOD.

3. Pacnpenesnenue 3anaHuii padoThl 0 YPOBHIO CJI0KHOCTH
YpoBeHb CIOKHOCTH 3aJIJaHHI KomnuecTtBo MakcuMansHbIH
3aJaHui MIePBUYHBIN 0asut
bazoBwrit 3
IToBBIIICHHBIM 4
Bricokuii
Htoro

4. CTpyKTypa KOHTPOJILHOH PadoThI

Ne Kon KonTpoaupyemsie IIposepsiemble TPeOOBAHUS K Ypos | bBaan
3aaa npoBepsieMoro 3JIEMEHTBI COAePKAHUA pe3yJabTaTaM OCBOCHUSA TEMbI eHb
HHUS pe3yJabTara
1 [Teperiii 3akoH HproTona. | Pacnosnaer ¢pusndeckue ssnenus | b 1
10.3 (TIporiecchl) U OOBSCHSET UX Ha
OCHOBE 3aKOHOB
2 10.5 Bropoii 3akoH HeroToHa. OnuchiBaeT MEXaHUYECKOE b 2

JBUKEHHE, UCTIOIb3YS
bu3nYeCcKre BETUIHHBIL:
CKOpOCTb, YCKOPEHHE, CUIIA.
[IpaBuibHO TpakTyeT
(bU3HUYIECKUIA CMBICTT

HCIOJIb3YCMBIX BCJIUYHH,



https://static.edsoo.ru/

HaXOAUT (POPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO
(U3NUECKYIO BEIMUHUHY C
JIPYTHMU BEITHYHHAMH

Bropoii 3akon Herorona.
JIBr>KeHue IIaHET BOKPYT
Connua. IlepBas
KOCMHMYECKAasi CKOPOCTb.

Pewraer pacuérnsie 3anaun,
UCTIONB3Ys (pr3nyecKue
3aKOHBI ¥ IpUHIMILL. Ha
OCHOBE aHaJIN3a yCIOBHS
3a/1auu BhIIESET (PU3nIEeCcKue
BEJIMYUHBI U (HOPMYIIBL,
HEOOXOAMMBIE ISl €€
peuieHusi, IPOBOAMUT PacyeThl

Cuna tpeHus.

Ananusupyert puznueckue
IPOLIECCHI U SBICHUA,
UCTIONB3Ys (prusnueckue
3aKOHBI ¥ IPUHINIIBI

Bropoii 3akon Herorona.
Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus

Ananusupyert puznueckue
IPOLIECCHI U SBICHUA,
UCTIONB3Ys (prusnueckue
3aKOHBI ¥ IPUHIUIIBI

Bropoii 3akon Herorona.
[TpunIMn cynepno3uiuu
CHIL.

Pewraer pacuérnsie 3anaun,
UCTIONB3Ys (pr3nyecKue
3aKOHBI ¥ IpUHIMILL. Ha
OCHOBE aHaJIN3a yCIOBHS
3a/1auul BhIIENSET (PU3nIeCcKue
BEJIMYUHBI U (HOPMYIIBL,
HEOOXOAMMBIE ISl €€
peuieHusi, TPOBOAMT PacyeThl

Bropoii 3akon Herorona.
Cuna Tpenus

Pewraer pacuérnsie 3anaun,
UCTIONB3Ys (pr3nyecKue
3aKOHBI ¥ IpUHIMILL. Ha
OCHOBE aHaJIN3a yCIOBHS
3a/1auul BhIIENSET (PU3nIeCcKue
BEJIMYUHBI U (HOPMYIIBL,
HEOOXOAMMBIE ISl €€
peuieHus, IPOBOAMUT PacyeThl

uTO
ro
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5.3apaHus KOHTPOJIBLHON PadoThI

1. Ms14, CIIOKOMHO JIe)KaBIIWI HA CTOJIC BaroHa MPU PaBHOMEPHOM JBIKECHHHU TI0€3/1a, TIOKATUIICS BIIEPE]] IO
HaNpaBJICHUIO IBMKEHUS moe3aa. Kak M3MeHMI0Ch IBMKEHUE 1Moe3/1a B 3ToM cirydae? OTBET MOSICHUTE.

2. Tlon peiictBueM NOCTOSIHHOM cuiibl, paBHOM 10 H, Tenmo nBuxercss mpsMOIMHENWHO. 3aBUCUMOCTD
KOOp/IMHATHI Tela OT BPEMEHM OIHCHIBACTCS ypaBHeHHeM x = 3 - 2t + 2£°. KakoBa macca Tena?

3. Mepkypuil — HanMeHblIas 11aHera COJHEYHON CHUCTEMBI, CPEAHUN paauyCc KOTOPOH COCTaBIISET
2440 kM. Macca Mepkypus cocTaBiset okono 3,3-10?° kr. Onpesenurte yckopeHne cBOOOHOTO A eHUs
Ha Mepkypuu.

4. Bpycok OBMKETCS paBHOMEPHO CO CKOPOCTBIO U BIOJIb TOPU3OHTAIBHOMN INIOCKOCTH MO ACHCTBUEM
MIOCTOSIHHOM TOpU30HTaNbHO HampasieHHOM cuiabl F. Koodduument tpenus mexay Opyckom H



IUTOCKOCTBIO paBeH pl. Onpenenute, Kak U3MEHATCS CleAyIoe (Gu3nyecKie BeTMYNHBI, €CIIH 3TOT Ke

Opycok TiepeMeliarh C TaKOd >K€ IMOCTOSHHON CKOPOCTBIO U BJOJb TOPU3OHTAIBHON IJIOCKOCTH,

umerommei kodpuueHT Tpeaus U2 > pl: MoayJb CHIIbI TPeHHS] MEXIY OpYCKOM U IJIOCKOCTHIO;
MOAYJb CWJIbI PeaKIMHU ONOPbI, JCHCTBYIONMIEH Ha OPYCOK.
JInst KaK101 BETMYMHBI ONPEICIIUTE COOTBETCTBYIOIINN XapaKTep N3MEHECHUS:
1) yBenuuutcst  2) yMEHBIIUTCS 3) HE UBMEHUTCS
5. Ilon neiicTBUEM CHUIIBI TATH, TIPUIIOKEHHOW Yepe3 JUHAMOMETP, OPYCOK paBHOMEPHO MEPEIBUTAIOT
110 TOPU30HTAIFHON MTOBEPXHOCTH CTOJA (CM. pHC.).
Hcnone3ys JaHHBIE pUCYHKA, BBIOEpUTE U3 Lapnenonn '
NPEIOKEHHOTO TIEPEYHSI 1BA BEPHBIX YTBEPIKICHUS. Idg\'f'\*t“\fﬂﬁm L.
VYkaxurte ux HOMepa. . .
1) B BepTHKaNnbHOM HAMPABICHUU CUJIA TSKECTH KOMIIEHCUPYETCS] CUIION YIPYTrOCTH,
JIEHCTBYIOIIEH Ha OPYCOK CO CTOPOHBI CTOJIA.
2) Cuna TpeHus ckoibxeHus pasHa 1,75 H.
3) B BepTUKaJIbHOM HaNpaBlIeHUH Ha OPYCOK HE JEHCTBYIOT HUKAKHE CHJIBI.
4) Cuna tsru F pasHa 1,5 H.
5) Cuna TpeHHs CKOJNBXKECHHS PEHEOPEKMMO MaJia.

ra

1l
o

6. Ha pucynke nokasassl cuisl (B 3ajaHHOM Maciutade), feiicTyromme Ha | |H | (

MaTepHaAIbHYIO TOUKY. UeMy paBeH MOYJb YCKOPEHHs, €CIIU Macca {pi—t fﬂT -1
1 2
tena 0, 5 kr? - |

| ptuwyeis pd

7. C xaxo# cuioit sumk, Maccoit 50 Kr, TAHYT BBEPX MO HAKJIOHHOM MIIOCKOCTH JJIMHOM 20 M U BBICOTOM
5 m? Cuna HarpaBiieHa BJIOJIb CKJIOHA, K03 durment tpenus 0,2.

6. YpoBHHM OLleHMBAHUSA

OTMmeTKa MO «2» «3» «4» «5»
NATHOAJJIbHOM
KaJje
OO6mwmit 6amn ot 0 — 110 (6) ot (7) — no (9) ot (10) —mo (12) | ot (13) — mo (14)
(6epHO 8bINOIHEHO (6epto (6epto (6epto
menee 50% evinonneno 50-69 | evinonneno 70-89 | ewvinoanerno 90-
3a0aHuli) % 3a0anuii) % 3a0anuii) 100 % 3a0anuii)




TKP Ne 3 mo teme «OcuoBsl MKT» 10 kiaacc

1. Ha3nayeHue KOHTPOJIBbHOI padoTHI
KonTponbHas paboTa MpoBOIUTHCA C LIEIBIO OTIPEIEICHUS YPOBHS OCBOCHHSI O0Yy4aIOITMMHUCS

TEMaTU4ecKoro paszena padoueit mporpammsl «OcHoBHBIE nonoxeHuss MKT.
ConepxaHue KOHTPOJSI COOTBETCTBYeT pasaeny 154.5.1. demepanbnoii paboueil mporpamMMsl 1o
¢usuke https://static.edsoo.ru

OCHOBHBIE TOJIOKEHHSI MOJEKyJsipHO-KuHeTHueckod Teopun (MKT), wux omnbiTHOE
ob6ocHoBanue. uddysus. bpoyHoBckoe nBmkeHre. XapakTep IBHKCHHS U B3aUMOJICHCTBUS YaCTHII
BemlecTBa. Mojienu cTpoeHus ra3oB, )KUIKOCTEN U TBEPABIX TeNl U 00BSICHEHUE CBOWCTB BEIIECTBA HA
OCHOBE 3TUX Mojeneil. Macca u pa3mepsl Mosekyl (aromoB). KomudectBo BemecTBa. [loctosiHHas

ABorajpo.

TemnoBoe paBHOBecue. Temmeparypa u crioco0sl e€ n3mepenus. Lllkana Temneparyp Llenbcust.

Mopenp uaearbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKONW TEOPUU: YaCTULBI ra3a JIBHXKYTCA
XA0TUYECKU U HE B3aUMOJICUCTBYIOT APYT C ApyroM. ['a3oBbie 3aKOHbI. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. AGcomoTHass Temmeparypa (mkama temmneparyp KenbBuna). 3akon JlanbpToHa.
W3onpoueccsl B UACATBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
Mpe/ICTaBJIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3b MEXIy JTaBJICHUEM U CPEIHEH KMHETUYECKON HHEPruel MOCTYNaTeIbHOTO TEMIOBOIO
JBUKEHMSI MOJIEKYJI UEAJIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOpHUH
HJICaJIbHOTO Ta3a).

CBs13b aOCOJTIOTHON TEMIIEPATYPhl TEPMOJMHAMUYECKON CUCTEMBI CO CpeIHEeH KHHETUYECKON
SHEPTHUel MOCTyNaTeNbHOTO TEIIOBOTO JBUKEHNUS €€ YaCTHL.

2. YcaoBusi npoBeieHUs] KOHTPOJIBbHOI padoThI
KonTponbHast paboTa nMpoBOIUTCS B MHCBMEHHOM BHJE Ha OyMaXHOM Hocutese. Ha BbimoiHeHHe
pabotel orBoguTCs 40 MuHYT. PaboTa BKiTFOUaeT B cebs 6 3a1aHUI.

[Ipu BbIUMCIEHUSIX pa3pelIaeTcsi HCIOJb30BaTh HEMPOrPAMMUPYEMBIN KalbKYJISATOP.

3. Pacnpenesnenue 3agaHuil padoThI 10 YPOBHIO CJI0KHOCTH

YpoBeHb CIOKHOCTH 3aJIJaHHI KomnuectBo MakcuMansHbIH
3aJaHui MIePBUYHBIN Oasu
bazoBwrit 3
IToBBINIEHHBIHI 3
Bricokuii
Htoro

4. CTpyKTypa KOHTPOJILHOH padoThI

Ne Kon KonTposmpyembie IIpoBepsiembre TpeGoBanusi Kk | Ypos | baja
3aj MnmpoBEPAEMOro 3JIEMEHTBI COAePKAHUA pe3yjJabTaTaM OCBOCHUSA TEMbI eHb
aH pesyJabTara
ust
1 OcHOBHOE ypaBHEHUE b 1

Pacrnio3naet (usndeckue sIBICHUS
(poriecchl) U OOBSCHSCT UX Ha
OCHOBE 3aKOHOB

MOJIEKYJISIPHO-
KHMHETUYECKOU TEOPUHU
UJCANBHOIO Ta3a.

10.3



https://static.edsoo.ru/

2 | 105 Nsonpouecce B OnuceIBaeT TEIMIOBLIE 3
UJieanbHOM rase ¢ CBOICTBA TeJ U TEIJIOBbIE
MMOCTOSIHHBIM KOJIMYECTBOM | SIBIICHHS , HCTIOJb3YsI
BeulecTBa. [Ipumenenue ¢buznyecKkre BeITUYUHBIL:
MEepPBOTO 3aKOHA CKOpPOCTb, YCKOPEHUE, CUJIa.
TEPMOJMHAMUKH K [TpaBusIbHO TpakKTyeT
M30IPOLIECCaM. (du3nUeCKHii CMBICIT
UCIIOJIb3YEMbIX BEJTMYHH,
HaXOAUT (OPMYJIBL,
CBSI3BIBAIOLINE TAHHYIO
(U3NUECKYIO BEIMUUHY C
JPYTMMHU BEJTMYUHAMU
3 |10.13 I"a30BbI€ 3aKOHBI. Pemaer pacuérnsle 3a1aun, 2
VYpaBuenue MeHeneeBa— | UCHONB3ys (PU3UICCKHEC
Kunaneiipona. 3akoH 3aKOHbI M IpuHUUIbL. Ha
HanpTona. M3omnponeccsl B | OCHOBE aHAJIU3a yCIOBUSA
UJICaTIbHOM Ta3e C 3a/1auul BhIIENSET (PU3nIeCcKue
MOCTOSTHHBIM KOJTMYECTBOM | BETUYMHBI U (POPMYJIBI,
BeulecrBa. [IpuMeHeHue HEoOXoauMBbIe JUIs €€
MEePBOTO 3aKOHA pelIeHUs, TPOBOIUT PACUETHI
TEPMOJUHAMUKH K
M30IPOLIECCaM.
4 |10.7 . 'a30BbI€ 3aKOHBI. 2
VYpaBHenue MenaeneeBa—
Kunaneiipona.
V30mpoLiecchl B AHnanmu3upyet Gu3nIecKue
HTCAITBHOM 3¢ ¢ MPOLIECCHI U SBJICHHUS,
MOCTOSHHEIM KOTHIecTBOM | 1 orP3Y (usniecie
3aKOHBI U TIPUHIIUATIBI
BemiecTBa. [ padudaeckoe
MpeJICTaBICHNE
U30IPOLIECCOB
5 |10.13 OCHOBHOE ypaBHEHHE Pemraer pacuérnble 3aaauu, 2
MOJIEKYJISIPHO- UCTIONB3YsI (pU3UIecKue
KUHETHUYECKON TEOPUH 3aKOHBI M MpUHIUIIBL. Ha
UJICaTbHOTO Ta3a OCHOBE aHaJIN3a yCIOBUS
3aJjauu BhIJIENSAET (PU3nvyecKue
BEJIMYUHBI U (DOPMYIIBL,
HEOoOXOmuMBbIe I €€
pelieHus, TPOBOAUT PacUeThl
6 |10.13 KomuuecTBo BelecTna. Pemraer pacuérnble 3aaauu, 2
[Tocrostnnast ABorapo. UCTIONB3YsI (pU3uIecKue
3aKOHBI U NpuHIMIEL. Ha
OCHOBE aHaJIN3a yCIOBUS
3aJ1auu BhIIENSET (PU3nvyecKue
BEJIMYUHBI U (DOPMYITBL,
HEOoOXomuMBbIe I €€
pelIeHus, TPOBOAUT PACUEThl
UT 12
or




5.3apaHus KOHTPOJIBLHON PadoThI

1. Tlpu ymensineHuu abcomoTHoi Temneparypbl Ha 600 K cpeaHekBaapaTudHas CKOPOCTh TEIJIOBOTO
JBUKEHMSI MOJIEKYJI HEOHA YMEHbIIWIACh B 2 pa3za. KakoBa HauanbpHas TemnepaTypa raza?

2. Kakyro paGoTy coBepIIMi HleaIbHBIA OJHOATOMHBIN T'a3, B3ATHINA B KonnuecTBe 50 Moneit mpu
n3zo6apaom HarpeBanuu Ha 100 K 1 kak npu 5TOM U3MEHHUIIACh €r0 BHYTPEHHSS SHEPrHsi?

3. OpnHoaTOMHBIN ra3, B3sAThIM B KonnuecTBe 10 MOJIb M30XOpHO Harpenu, nepenas emy 831 Jx.
Omnpenennure Ha CKOJIBKO U3MEHUIIACh TEMIIEpaTypa rasa. y

4. B cocyzae HaxoquTCsl HEKOTOPOE KOJIMYECTBO UAECAIBHOTO raza. Bo ckonbko pas 2
U3MEHUTCS TEMIIEpaTypa ras3a, €M OH IepereT U3 cocToAHUs 1 B cocTosHue 27

5. B cocyne conepxurcs renuit noa nasienueM 160 klla. Konuentpamuio remus
YBEJIMYMIIH B 2 pa3a, a CPEIHIOI KHHETUYECKYIO SHEPTUIO TEIJIOBOTO IBUXKEHHUS €T0
MOJIEKYJ1 yMEHbIIWIHN B 4 pa3a. Onpenenure ycTaHOBUBLIEECS JaBICHHE Ta3a.

6. B 6annone naxomutcs 3-10% monekys rasa. Kakoe mpuMepHO KOJTHYECTBO BEIIECTBA HAXOJUTCS B
Oamione?

6. YpoBHU OlleHUBAHUS

OTtMeTKa Mo «2» «3» «4» «5»
nATHOAIIbHOM
KaJje
OO6mmwmit 6amn ot 0 — 1o (5) ot (6) — o (7) ot (8) — 10 (10) | ot (11)—mo (12)
(6epHO BbINONHEHO (6epHo (6epHo (6epHo
menee 50% gvinonnero 50-69 | evinonneno 70-89 | ewvinoaneno 90-
3a0aHuti) % 3a0anuii) % 3a0anuii) 100 % 3a0anuii)




TKP Ne 4 o TreMe «3aK0OHBI HOCTOSTHHOIO TOKa» 10 Kiaacc

1. Ha3nayeHue KOHTPOJIBbHOI padoTHI
KonTponbHas paboTa MpoBOIUTHCA C LIEIBIO OTIPEIEICHUS YPOBHS OCBOCHHSI O0Yy4aIOITMMHUCS
TEMaTU4eCcKoro paszeina padoueit mporpaMmsbl «I10CTOSHHBIN MEKTPHUECKUN TOK.
ConepxaHue KOHTPOJSI COOTBETCTBYeT pasaeny 154.5.1. demepanbnoii paboueil mporpamMMsl 1o
¢usuke https://static.edsoo.ru

Cuna Toka. ITocTosiHHBIN TOK. Y CIIOBUS CYLIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Uctounnku toka. Hanpsokenne U u DJIC €. 3akon Oma mis ydacTka LENu. DJIEKTPUUYECKOE
CONPOTUBIIEHNE. 3aBUCUMOCTb CONPOTUBIIEHUS OJJHOPOAHOTO ITPOBOIHUKA OT €r0 JJIMHBI U TUIOLaH
IIONEPEYHOI0 CEUYEHHUS. Y IETbHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, NapajlieIbHOE, CMENIAHHOE COCAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKkTpuueckux 1ene. [Ipasuna Kupxroda. Pabota snexkrpuyeckoro Toka. 3akoH
JIxoyns—JIennia. MOIIHOCTh 3JIEKTPUYECKOrO TOKa. TerioBass MOIIHOCTb, BbIAEIsEMas Ha
pesucrope. DJIC ¥ BHYTpEHHEE CONPOTHUBICHHUE HMCTOYHMKA TOKa. 3akoH Oma i MOJHOM
(3aMKHYTOM) AJIEKTpUUECKOM 1en. MOITHOCTh UCTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue.

Konnencarop B 1enu NOCTOSHHOIO TOKA.TE€XHHYECKHE YCTPOMCTBA M TEXHOJIOTMYECKHE
IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUYETUNK HIIEKTPUUECKON SHEPTUH.

2. VYcaoBus npoBeaeHUs] KOHTPOJIbHOM padoThI
KontponsHas paboTa mpoBOAUTCS B MHUCHBMEHHOM BHJI€ Ha OyMakKHOM HocuTene. Ha BbImonHEeHHE
pabotsl orBouTCs 40 MuHyT. PaboTa BKiTFOUaeT B cebs 6 3a1aHUI.

[Ipu BbIUMCIIEHUSIX pa3pelaeTcsi HCIOJIb30BaTh HEMPOrPAMMUPYEMBIN KalbKYJISATOP.

3. Pacnpenesienue 3a5aHuii padoThbl 10 YPOBHIO CJI0KHOCTH

YpOBEHb CIOKHOCTH 3aJaHHI Konuuectso MaxkcuMaibHBIN
3aaHuN TIEPBUYHBIN OaJIT
bazoBrrit 4
IloBeImICHHBIH 2
Bricokuii
HTtoro

4. CTpyKTypa KOHTPOJIbHOI padoThI

Ne Kon KonTpoaunpyemeble IIpoBepsiembie TpeboBanusi k| Ypos | bajn
3aj | NpoBepsieMoro 371eMEeHThI COePKAHMS pe3yJibTaTaM 0CBOEHHS TeMbI eHb
aH pesyJbrara
usi
1 Cuna Toxa. OnuceIBaeT N3yyeHHbIE b 1
3IEKTPUYECKHUE CBOMCTBA
BEIIIECTBA U AIEKTPUUCCKUE
10.6 SIBIICHUSI (TTPOIIECCHI).
[IpaBuibHO TpakTyeT
(bU3HUYIECKUIA CMBICTT
UCIIOJIb3YEeMbIX BEJIMYMH
2 | 10.13 ITocnenoBarenasHOE, Perraer pacuéraele 3a1a4w, b 1
napa’suienbHoe, UCTIONB3Ys (pruznueckue

3aKOHKBI ¥ IPUHIUIIGI. Ha
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CMCIIaHHOC COCAMHCHUC
ITPOBOJHHUKOB.

OCHOBE aHAJIN3a YCIOBUS
3aJ1auy BIIEISCT (PU3NICCKUE
BEJIMYMHBI U (POPMYIIBI,
HEOoOXOmuMBbIe I €€
peI_HeHI/IH, HpOBO,Z[I/IT pacqubI

3 | 10.7 3akoH OMa 11 yyacTka AHnanmu3upyet Gu3ndecKue 2
Lenu. DIEKTPUUYECKOE MPOLIECCHI U ABIICHUS,
COMPOTHUBJICHUE. UCTIONB3Ys (pr3nyecKue
IlocnenoBarenpHOE, 3aKOHBI U TIPUHIIUIIBI
napajuiebHOe,
CMEIIaHHOE COCIUHCHHEC
MTPOBOJTHUKOB.
4 |10.13 3akon J[xoyns—Jlenua. Pemraer pacuérHele 3aaauu, 2
UCTIONB3Ys (pusnueckue
3aKOHBI ¥ MpUHIUTBL. Ha
OCHOBE aHaJIN3a yCIOBUS
3a/1a4M BBIJEISAET QU3UICCKUC
BEJIMYUHBI U (DOPMYIIBL,
HEOoOXomuMBbIe I €€
pelieHus, TPOBOAUT PaCUEThl
5 110.13 DNeKTpoABIKYIIas cuiia U | Pemraer pacuérHsie 3a1auu, 2
BHYTpEHHEE UCTIONB3YsI (pU3UIecKue
COTPOTHUBJICHUE 3aKOHBI ¥ MpUHIUTBL. Ha
HCTOYHHMKA TOKA. 3aKOH OCHOBE aHaJIN3a yCIOBUS
OmMa 11 MOTHOU 3a/1a4M BBIJEISAET QU3UICCKUC
(3aMKHYTOH) BEJIMYMHBI U (YOPMYIIBI,
ANEKTPUICCKON IICTIH. HEOOXOIUMBIE 1)1 e
pelieHus, TPOBOAUT PaCUEThl
6. | 10.14 [ToaynpoBOHUKH. PemaeTt xauecTBEHHEIE 3a1a4U: 3
CoOcTBeHHAs U BBICTPAUBET JIOTUYECKU
MIPUMECHAs MPOBOIUMOCTh | HEMPOTHBOPEUUBYIO 1IETIOUKY
MOJTYTPOBOJHUKOB. paccy)IEHUil ¢ OIOpoi Ha
CaoiicTBa p—n-nepexoja. W3YUYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U
(bU3HYEeCKUE SBICHUS
UT 11
or
(0]

5.3apaHus KOHTPOJIBLHOK PadoOTHI




1. Ha rpaduke nmoka3zaHa 3aBUCUMOCTb CHJIBI TOKA B TPOBOJTHUKE OT
BpeMeHU. OnpenenuTe 3apsj, NPOoLIEAINN Yepe3 MONEPEeYHOe CEUEHNE
IIPOBOJHMKA 32 6 CEKYHJI.

16

12

2. .Ha pucyHke moka3aH y4acTOK IIE€MH IOCTOSHHOrO Toka. KakoBo
CONPOTHUBJIEHHUE 3TOTO y4acTka, eciau r =1 Om?

3. YyacTok 11enu COCTOUT U3 JIBYX pe3UcTOpoB, conpotuBieHreM Ri=10 Om, R»=5 Om, coennueHHbIx

IapajijiesIbHO, K HUM [TOCJIE0BATENbHO IPUCOEANHUIIN JIAMIIOUKY CONpoTHBIIeHHEM R3=3,7 Om.

Onpenenute HaNpsHKEHUE HA KOHIIAX y4acTKa, €CJIM CUjla TOKa B LIETH paBHa 2 A.

4. YyeHHK coOpai 3IeKTpUUYECKYIO 1Ielb, N300paKeHHYI0 Ha pucyHKke. Kakoe

KOJIHNYCCTBO TCIIIOTHI BBIACIIUTCA BO BHEIIIHEH YacTu eI IIpU MPOTCKAHUHN TOKA B

Teyeune 10 mua.? Cuna Toka B uernu 1A.

5. O/1C ncrouynuka Toka 6 B. K nCTOYHMKY NPUCOEAVHWIIN JIaMITy, COIIPOTHBIICHUE

kotopoi 10 Om. Haiinute cuity Toka B JiamIie, €CJIM BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA

paBHoO 0,5 Om.

R =30m
—®
R, =10m

R, =50Mm
| (

—

6. Ha pucynke nokaszaHa NpUHIMIIUAIbHAS CXEMa AIEKTPUUECKOMN LEMH, COCTOAIIECH U3 UCTOYHHUKA
TOKa € OTJIMYHBIM OT HYJII BHYTPCHHUM COIIPOTUBJIICHUCM, PC3UCTOPA, pCOCTATA U USMCPHUTCIIbHBIX
puOOpPOB — UICATBHOTO aMIIepMETpa U HAeaIbHOro BoiabTMeTpa. Kak OyayT u3MeHsTbes
MOKa3aHus MpruOOPOB NpU MIEPEMEIICHUH IBIXKKA peocTaTa BpaBo? OTBET MOSCHUTE, YKA3aB,
Kakue (pU3nYecKue sIBICHUS U 3aKOHOMEPHOCTH Bbl MCOIb30BaNu J1sl 00bSICHEHUS.

6. YpoBHM OLleHMBAHUS

OTMeTKa o

IIKaJje

NATHOAJILHOMI

«2»

«3»

«“»

«5»

OO0wmi 6ann

ot 0 — 10 (5)
(6epHoO 6bINONIHEHO
menee 50%
3a0aHull)

ot (6) — o (7)
(6epHo
evinonneno 50-69
% 3a0anuil)

ot (8) — 1o (9)
(6epHo
evinonnero 70-89
% 3a0anuil)

ot (10) — mo (11)
(6epHo
evinoanero 90-
100 % 3a0anuii)




TKP Ne 1 mo teme «uexkrpoaunamuka» 11 kiace

1. Ha3nayeHue KOHTPOJIBbHOI padoTHI
KonTtponbsHas paboTa MpOBOAUTHCS C IEIBIO OMPECTICHIS YPOBHS OCBOCHUS 00yUJaIONTIMUCS

TEMaTHYeCKOro paszena padodeit mporpaMmbl «MarHuTHOE MOJIeY.
ConepxaHue KOHTPOJsSI COOTBETCTBYeT pasaeny 154.5.1. demepanbnoii paboueil mporpamMMsl 1o
¢u3suke https://static.edsoo.ru

B3aumopencTBie NOCTOSSHHBIX MarHUTOB M MPOBOJIHUKOB C TOKOM. MarHuTtHoe nosue. Bekrop
MAarHUTHON MHAYKIMH. [IpuHIMN Cynepno3uiuy MarHuTHBIX MOJIeH. JIMNHUY MarHUTHOW UHAYKIWH.

MarsuTHO€ 1MoJjie MPOBOAHUKA C TOKOM (ITPSIMOTO TPOBOHUKA, KATYIIIKH U KPYTOBOT'O BUTKA).

OmneiT Opcrena.Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHua, €€ HanpaBJIeHUE U MOAYJIb. J|BUKEHUE 3apsHKEHHOM YacTULIBI B OTHOPOJHOM
MarHuTHOM ToJie. Pabota cumibl Jlopenna.

MarnuTHoe nojue B Bemectse. PeppoMarHeTUKH, Mapa- U TMaMarHeTUKH.

TexHudeckne yCTpONCTBA M TEXHOJOTMYECKHME MIPOLECCHI: NPUMEHEHUE TMOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, JJIEKTPOABUTATENb SIK0OM, ycKopuTenu
AJIEMEHTAPHbBIX YaCTHII.

2. YcaoBus npoBeaeHUss KOHTPOJIbHOM padoThI
KonrtponpHas pabota npoBoauTCsS B MHUCbMEHHOM BHJE Ha OyMakHOM HocuTene. Ha BbimonHeHue
pabotsl otBouTes 40 MuHyT. PaGoTa BKITtOUaeT B ceds 5 3agaHui.

[Ipu BbIUMCIIEHUSIX pa3peaeTcsl HCIOJIb30BaTh HENPOrPAMMHUPYEMBIN KAIBKYJIATOP.

3. Pacnpenesnenue 3aanuii padoTbl 10 YPOBHIO CJIOKHOCTH

YpOBEHb CIOKHOCTH 3aJaHHI Konuuectso MaxkcuMaibHBIN
3aaHuN TIEPBUYHBIN OaJIT
bazoBwrit 3
IloBpImIEeHHBIH 2
Bricokuit
Hroro

4. CTpyKTypa KOHTPOJIbHOI PadoThl

Ne Kon Konrposmpyembre IIpoepsiembie TpeGoBanusi K | Ypos | baju
3aq | NpoBepsieMOro 3/1eMeHThbI COAePKAHUS pe3yJIbTaTaM 0CBOEHHS TeMbl eHb
aH pe3yjabTara
usi
1 Cuna Amnepa, e€ Moayinp | OnUChIBAET U3yUYECHHbBIC b 1
U HalpaBJICHUE. ANIEKTPOMArHUTHBIE SIBICHUS
11.4 (mporteccnl). [IpaBritbHO
TPaKTyeT PU3NUECKHI CMBICIT
MCIIOJIb3YEMBIX BEJTUYHH
2 Cuna Jlopenna, eé Pewraer pacuérnsie 3anaun, b 2
HAIPAaBJICHUE U MONYJIb. UCTONb3ys pusnueckue
JIBr>KeHue 3apsyKEHHON 3aKOHBI ¥ IpUHLIMILL. Ha
YaCTHLIBI B OTHOPOIHOM OCHOBE aHaJIN3a YCIOBHS
MarHMTHOM IIOJIE. 3a[a4M BbLACISIET (PU3NYECKHUE

BEJIMYUHBI U HOPMYIIBL,
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HEOOXOAMMBIE /ISl €€
pelIeHHUs], TPOBOJIUT PACUETHI
3 | 11.6 3aKOH ANIEKTPOMArHUTHOM | AHaTU3UpOBaTh (PU3NYECKHE 2
nnaykuuu Gapanes. MPOLIECCHI U SBJICHMUS,
SIBneHre CaMOMHAYKLIMHU. | UCTHONb3ys pusnueckue
3aKOHBI U MPUHIUIIBI
4 (11.14 IIpaBuio Jlenna. Pemate kaueCTBEHHBIC 3aa4u: 3
NuayKTUBHOCTD. SIBIeHHE | BBICTPAUBATh JIOTHUECKH
CaMOMHIyKLUH. HENPOTUBOPEUNBYIO IIETIOUKY
DIEKTPOABIIKYILAS CHJIAa | PACCYKICHUMN ¢ ONTOPOM Ha
CaMOMHIyKIUH. M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
dbusnyecKue BICHUS
5 Cuna Jlopenua, e€ Moaynb | Pelraer kauecTBEeHHBIE 3a/1a4M: 2
11.14 U HaIlpaBJICHUE. BBICTPAUBAET JIOTUYECKH
JIBr>KeHUE 3apsHKEHHOM HETPOTUBOPEUYUBYIO LIETIOYKY
YaCTHULIbI B OAHOPOJHOM paccy)IEHUil ¢ OIOpoi Ha
MarHMTHOM IIOJIE. M3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U
bu3HYeCKUe SBICHU
OnpenensTs HallpaBlIeHUE
cuiibl JIopeHa
10

5.3apaHus KOHTPOJIBLHOK PadoOTHI

1. ITpu cune Toka B npoBoaHMKe 10 A Ha y4acTOK IpsIMOro MPOBOAHMKA AIMHON 50 cM B
OJIHOPOJAHOM MarHUTHOM IoJie AeiicTByeT cuiia Amnepa 8 H. BekTop HHIyKIIMM MarHuTHOTO IOJIS
HanpasJiieH 1o yrioM 30° k mpoBogHuKy. Omnpenennte MOLyJb MHAYKIIMA MarHUTHOTO TIOJIS.

2. DNEKTPOH ABUXKETCSA B OHOPOJHOM MarHuTHOM nosje ¢ uaaykuuen 0,01 Ti co ckopocTbro
1,6:107 m/c, HampaBneHHOH MepeHANKYIApHO IMHUAM HHAYKIUK. OnpeennTe
paanyc OKpY>KHOCTH, 110 KOTOPOH ABHXKETCS DJIEKTPOH.

3. Ha pucynke npuBenéH rpaduk 3aBUCHMOCTH CHUJIbI TOKA OT BPEMEHH B
IIEKTPUYECKON LIENHU, MHIYKTUBHOCTH KOTOpoil 2 MI'H. Onpenenure moxyns D/1C
CaMOMHAYKIIUM B MHTEpBaJIe BpemeHu oT 5 10 10 c.

4. HenocpeCcTBEHHO HaJ HEMOABHKHO 3aKPEIUIEHHOM MPOBOJIOYHON KATyIIKON Ha €€
OCH Ha IPYKHMHE MOJBEILEH IT0JIOCOBOM MarHuT (cM. pucyHok). Kyna HauHET ABUraThCcs MarHuT
cpazy mociie 3aMblkanus Kiroda? OTBET MOsSCHUTE, YKa3aB, Kakue (PU3NYeCKHe SIBICHUS U 3aKOHBI
Be1 ncnonb3oBanu 1t 00bsICHEHUS. SIBlIeHHEM CaMOUHAYKIUHU TPpEeHEOpeYb.

I.mA
30
201/ —x

104/

0l 5 10 15 20, s




5. 00 -4acTULA IBUKETCA 110 OKPYKHOCTH B OJTHOPOJHOM MAarHUTHOM I10JI€ MEK/TY ITOJT0CAMU
MarHurta noj nerctsuem cuibl Jlopenua. [locne 3amMmeHbl MarHuTa o TaKUM K€ TPACKTOPUSIM
CTalli ABUTATHCS MIPOTOHBI, 00JIAAIONIHE TOH ke KHHEeTHYeCcKol YHeprueii. Kak n3MeHunmch

HHIYKIUSI MATHUTHOTO MOJIS ¥ MOAYJb ciJjibl JlopeHua?

JInst KaK 101 BETMYMHBI ONPENEIIUTE COOTBETCTBYIOILIUI XapaKTep N3MECHECHUS:

1) yBenmauTcst 2) YMEHBIIUTCS 3) He U3MEHUTCS

6. YpoBHU OlleHUBAHUS

OTtMmeTKka o «2» «3» «4» «5»
nATHOAILHOM
mKaJje
OO0mmwmit 6amn ot 0 — 10 (4) ot (5) — 1o (6)

(6epHo bINOIHEHO

ot (7) — o (8)

ot (9) — no (10)

(6epHo (6epHo (6epHo
menee 50% svinonneno 50-69 | evinonneno 70-89 | evinonneno 90-
3a0anuil) % 3a0anuil) % 3a0anuil) 100 % 3a0anuii)




TKP Ne 2 o teme «Kosiedoanus v BOJHBD 11 Kiace

1. Ha3nayeHue KOHTPOJIBbHOI padoThI
KonTponbHas paboTa MpoBOIUTHCA C LIEIBIO OTIPEIEICHUS YPOBHS OCBOCHHSI O0Yy4aIOITMMHUCS
TEMaTU4eCcKoro paszaeina padboueil mporpammsbl «KoneGaHus i BOTHBD.
ConepxaHue KOHTPOJsSI COOTBETCTBYeT pasaeny 154.5.1. demepanbnoii paboueil mporpamMMsl 1o
¢u3suke https://static.edsoo.ru

Konebartenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

I"apmonnueckue konebanus. Kunematndeckoe U AMHAMUYECKOE OMUCAHUE. DHEPTreTUYECKOe
onucaHue (3aKOH COXPAaHEHHsS MEXaHWYEeCKOW »HHepruu). BhIBOJ IUHAMHYECKOTO OIMUCAHUS
rapMOHUYECKUX KOJeOaHHUH U3 UX SHEPreTUUYECKOT0 U KUHEMATUYECKOTO OIMCAHMUS.

Ammuntyna u (aza xonebanuil. CBsA3b aMITUTYABl KOJEOAHUH MCXOAHON BEIMYHHBI C
aMIUTATYIaMU KoJieOaHui e€ CKOPOCTH U YCKOPECHHUS.

[Tepuon m vacrora konebanuit. [lepron Manmbix CBOOOJHBIX KOJIEOAHMI MATEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOJHBIX KOIeOaHH MPYKUHHOTO MAaATHHKA.

[Tonatue o 3aryxaromux KonebaHusx. BeinyxxaeHnsle xonebanus. Pezonanc. PezonancHas
KpuBas. BnusHue 3aTyxaHus Ha BUJ Pe30HAHCHOW KpUBOW. ABTOKOJICOAHUS.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHWTHblE KOJeOaHUS B UACATBHOM
KojebaTennbHOM KOHType. Popmyrna Tomcona. CBsi3pb aMITUTYABl 3apsia KOHAECHcCATOpa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHUs YPHEPTUH B HJICAIbHOM KOJIeOATEIbHOM KOHTYPE.

3aryxamomue  3JEeKTPOMarHUTHbIE  KoyieOaHus.  BBIHYXXIEHHbIE  3JEKTPOMarHUTHBIE
KoJe0aHusl.

IlepemeHHbIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEHCTBYIOLIEE 3HAUCHHE
CHJIBI TOKA U HANPSHKEHUS TP pa3inyHoON (popMe 3aBUCUMOCTH IEPEMEHHOI0 TOKA OT BPEMEHHU.

CunycounganbHbIN MEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KATyIlKa MHIYKTUBHOCTH B
LIETM CUHYCOUJATBLHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbubiii Tpancdopmatop. IIpomsBoacTBo, mepenadya M HOTpeOJICHUE DICKTPUYECKON

SHEPIrUH.

OKOJIOTMYECKUE PHUCKM TPU IMPOU3BOJCTBE 3JIEKTpO3Hepruu. KynbTypa HCHOJIB30BaHUSA
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

MexaHnueckue BOJIHBL, YCIOBHUS MX pacipocTpaHeHus. [lonepednble U MPOJOIbHbIE BOJIHBI.
Ilepuon, ckopocTh paclpoCTpaHEHUsI U JUIMHA BOJIHBI. CBOMCTBA MEXAHUYECKUX BOJIH: OTPAXXKEHHUE,
npenoMiieHre, HTephepeHIus U AU PaKIus.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

[IIymoBOe€ 3arps3HEHNE OKPYIKAIOILIEH Cpeabl.

ONEKTPOMAarHUTHHIE BOJHBL. YCIOBUS M3JIY4YEHMs] D3JEKTPOMAarHMTHBIX BOJIH. B3aumHas
OpHEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMATHUTHBIX  BOJIH:  OTPaXXEHWE, IMpEeIOMIICHHE,  MOJIsSpU3aLus,
uHTephepeHus U AudpaKIus.

[Ikana 3MeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 371eKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHOMIBI paTuOCBA3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl.

[IpssMonuHENHOE pacnpocTpaHEeHUEe CBeTa B OJHOpoAHOM cpexpe. JIyu csera. Todeunsiid
HCTOYHUK CBETA.


https://static.edsoo.ru/

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHUi B IIOCKOM 3€pKaJie.
Cdepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN IMOKa3aTelb MPEIOMIICHHUS.
OTHOCHTENbHBIN TIOKa3aTeNb MpenoMieHus. [10CTOSHCTBO YacTOThl CBETa U COOTHOIIECHUE JINH
BOJIH IIPH NIEPEX0IE MOHOXPOMATHUECKOI'O CBETA YEPE3 TPAHULLy pa3fielia ABYX ONTUYECKUX CPEN.

Xon nyueit B mpusMme. [ucnepens cBera. CoxHbIH coctaB 6eoro csera. Liger.

[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroia NoJTHOTO BHYTPEHHETO OTPAXKEHUS.

Cobwuparonue u paccerBaroImue JUH3bL. ToHKas nH3a. POKYCHOE PACCTOSTHUE U ONTHYECKas
CUJia TOHKOHW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW C(EepUYEecCKO JTUH3BI OT €€
T€OMETPUU U OTHOCUTEIILHOTO MTOKa3aTelsl MPEIOMIICHHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xon nyda, MpOUIEAIET0 JUH3Y MOJ MPOU3BOJILHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOWH OCH.
[TocTpoenue n300pakeHU TOUYKHA U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX U UX
CUCTEMAX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnosas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUST HAOIOICHUS
MaKCHUMyMOB ¥ MHHHUMYMOB B MHTEP(EPEHIIMOHHONH KapTHHE OT JABYX KOT€PEHTHBIX MCTOYHHKOB.
[Tpumeps! KITacCHYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cera. udpakironHas pemérka. Y ciioBue HaOI0IeHUs II1aBHBIX MAaKCHMYMOB
MIPU NMaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha MU (PPaKLIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

2. YcioBusi npoBeneHnsl KOHTPOJILHOI padoThl
KontponwsHas paboTa mpoBOAMTCS B MHUCHBMEHHOM BHJI€ Ha OyMakKHOM HocuTene. Ha BhImonHEeHHE
pabotsl orBouTes 40 MuHyT. PaboTa BKITtOUaeT B ceds 5 3agaHui.

[Ipu BBIYMCIIEHUSAX pa3pelIaeTcsl UCIOIb30BaTh HEMPOTPaMMHUPYEMbIN KaJTbKYJISTOP.

3. Pacnpenesnenue 3aanuii padoTbl 10 YPOBHIO CJIOKHOCTH

YpoBeHb CIOKHOCTH 3aJIJaHHI KomnuectBo MakcuMansHbBIH
3aJaHui MIePBUYHBIN Oasut
bazoBwrit 3
IToBBIIICHHBIM 1
Bricokuit 1
Hroro

4. CTpyKTypa KOHTPOJILHOH padoThI

Ne Kon Konrposmpyembre IIpoepsiembie TpeGoBanusi K | Ypos | baju

3aj] nmpoBEPAEMOro 3JIEMEHTBI COAEPKAHUA pe3yjJabTaTaM OCBOCHUSA TEMbI eHb

aH pe3yJbTrara

usl

1 VYpaBHeHue OnuceIBaeT N3y4YCHHbBIC b 2
rapMOHHNYCCKUX SJICKTPOMArHUTHBIC ABJICHUS
114 KoJIeOaHu (portecchl), UCTIOMB3YS
' ¢u3nUecKre BETUYUHBL: 3apsi]

Y cuja TOKa B Ipolecce
TapMOHHUYCCKHX




SJICKTPOMArHUTHBIX
KOJIeOAHUH; TIPH OTMCAHUH
[IPaBUIIBHO TPAKTYET
(bU3UYIECKUIA CMBICTT
HCIOJIb3YCMBIX BCINYHNH,
yKa3bIBaeT (POPMYJIbI,
CBA3BIBAIOIHC JaHHYIO
(U3UYECKYIO BETUUUHY C
APYTruMH BCIIMUMHAMUA

2 | 114 KoneGarenpHbIN KOHTYD. OnuceIBaeT N3y4YCHHbBIC 2
®opmyna Tomcona. 3JIEKTPOMATrHUTHBIE SIBICHUS
CxkopocThb (TIportecchl), HCTIOMB3YS
ANIEKTPOMArHUTHBIX BOJIH. | (PU3NYECKHE BETMYUHBI:
Ixkama MIEPUOJ] M 9acTOTa KOJIeOaHM B
AIIEKTPOMArHUTHBIX BOJH. | KOJeOaTeIbHOM KOHTYPE,; IPH
[Ipumenenue ONKMCAHUU MTPABUIBHO
ANIEKTPOMArHUTHBIX BOJH B | TPAKTYeT (PU3NUECKUNA CMBICI
TEXHHKE U OBITY. UCIIOJIb3YEMbIX BEJTMYHH;
yKa3bIBaeT (popMybl,
CBSI3BIBAIOLINE TAHHYIO
(U3NUECKYIO BEIMUHUHY C
JPYTMMHU BEJTMYUHAMU
3 | 11.6 Hudpaxius ceera. Ananusupyert puznueckue 2
JudpakimonHas pemeTKa. | MpoLecchl U sIBICHUS,
Ycnosue HaOmoAeHUS UCTIONB3Ys (prusnueckue
[JIaBHBIX MAKCUMYMOB TIPU | 3aKOHBI U TPUHIIUATIBI
NaJIcHuU
MOHOXPOMAaTHYECKOTO
CBeTa Ha TU(PPAKIIMOHHYIO
pEUIETKY.
4 [ 114 Tonkast nmuu3a. @okycHoe | OnucheiBaTh U3yYEHHBIE 3
paccTosiHUe U ONTHYECKas | 3JEKTPOMArHUTHBIE SBJICHUS
CHJIAa TOHKOH JIMH3BI. (Tporeccsl), UCHONb3YS
dopmyna TOHKOW JIMH3BI. (bu3UYEeCKUE BEITUYNHBI:
(OKyCHOE pacCTOSTHUE U
ONTHUYECKas CUJIa JIMH3BI,
yKa3bIBaeT (popMyIbl,
CBSI3BIBAIOLINE TAHHYIO
(GU3NUECKYIO BEIMUUHY C
JPYTMMH BEJTMYUHAMU
5 | 11.6 IIpenomnenue cBera. AmnanusupoBath puznueckue 2
3aKOHBI MPEIOMIICHUS MIPOLIECCHI U SBJICHUS,
cBeTa. AOCONIOTHBIN UCTIONB3YsI (pU3uIecKue
MOKa3aTellb MPEeTOMIICHUS. | 3aKOHbI U MIPUHIIUIIBL: 3aKOHbI
OTpa’KeHHs CBETA
T 11
or




5.3apaHus KOHTPOJIBLHON PadoThI

1.

KonebarenbHbIi KOHTYP COCTOMT U3 KaTYIIKH HHAYKTUBHOCTU M KOHAECHCATOpa. B HEM
HaOJII0AAI0TCs TAPMOHUYECKUE 2JIEKTPOMAarHUTHBIE KOJIEOAHUs C TepuoaoM 8 MKC. MakcuMasbHast
CHJIa TOKA B KaTyIIKe HHAYKTUBHOCTH paBHa 5 MA. Uemy OyneT paBeH MOAYJIb CHIIBI TOKA B
KATyIIKE B MOMEHT BPEMEHH t = 6 MKC, €CJIM B Ha4aJIbHbIII MOMEHT BPEMEHH CUJIa TOKA paBHA
HYJI10?

. KonebaTenpHbIl KOHTYP paauoNpUEMHUKA COJACPKUT KOHIAEHCATOP, EMKOCTh KoToporo 10 HD.

Kakoit nomxHa ObITh HHAYKTUBHOCTh KOHTYpA, YTOOBI 00€CIIEUNTh MPUEM BOJIHBI JuTHOM 300 M?

. MoHOXpOMaTHYECKUI CBET C JJIMHOW BOJIHBI 547 HM NajaeT NeprneHAuKyIIPHO K MIIOCKOCTH

mudpakuuoHHon pemerku. Ilog kakum yriom OyaeT HaOm01aThCsl MEPBBI MAKCUMYM, KOTOPBIH
JTaeT ATa penieTka, €CJIM ee Nepuoja paBeH 1 Mkm?

. Ha riaBHO# ONTHYECKOI OCH MOJIOKUTENBHON JIMH3BI ¢ (POKYCHBIM PACCTOSTHUEM 5 CM JIEKHT

cnuia. JIuaza co3naér aelictBuTenbHOe n300paxeHue cruipl. Criuily nepeaBUHYIU NapaiieabHO
camoli cebe 1 ePIeHIUKYJISIPHO TJIaBHOW ONTUYECKOM ocH Ha paccrosiHue h. [lpu sTom mnHa
n300pakeHMs CIUIBI yBennuuiach B 1,2 paza. Haiitu h.

[Ipu moBOpOTE TIIOCKOTO 3epKajia Ha HEKOTOPBIM Yrosl BOKPYT OCH, IPOXOJIAIIEH Yepe3 TOUKY
MaJieHUs Jy4a NepHIeHIUKYISPHO IIJIOCKOCTH, B KOTOPOM JIeXKaT NaJdarolui U OTPAXKEHHBIN JIy4H,
YTOJI MEXIy TIaIAl0IIUM U OTPaKEHHBIM JTydamu yBenuumics Ha 40° . Ha kakoii yros 0b110
MOBEPHYTO 3€pKajo?

6. YpoBHHM OLleHMBaHUSA

OT1MmeTKa MO «2» «3» «4» «5»
NATHOAIbHOM
HIKaJie
OO6mwmit 6amn ot 0 — 110 (5) ot (6) — 1o (7) ot (8) — 10 (9) ot (10) — mo (11)
(6epHO 8bINONIHEHO MeHee (6epHo (6epHo (6epHO 8bINONIHEHO
50% 3aoanuii) gvinoaneno 50-69 | evinonneno 70-89 | 90-100 % 3a0anuii)
% 3a0amnuii) % 3a0anuii)




TKP Ne 3 no teme «KBantoBasi pusuka» 11 kiaace

1. Ha3nayeHue KOHTPOJIBbHOI padoTHI
KonTponbHas paboTa MpoBOIUTHCA C LIEIBIO OTIPEIEICHUS YPOBHS OCBOCHHSI O0Yy4aIOITMMHUCS
TEMaTU4eCcKoro paszaeina padboueil mporpammsbl «KoneGaHus i BOIHBD.
ConepxaHue KOHTPOJsSI COOTBETCTBYeT pasaeny 154.5.1. demepanbnoii paboueil mporpamMMsl 1o
¢u3suke https://static.edsoo.ru
PaBHOBecHOE TeIIOBOE M3NyUYeHHE (M3Ty4eHre a0COIOTHO YEPHOTO Tena). 3aKOH CMEIIEeHUs

Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTHS K UMITYJIBC (HOTOHA.

®otordpdext. OnbiTh A. I'. CroneroBa. 3akoHbl poTordpdekra. YpaBHeHHE DUHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» Gorordpdexra.

JlaBneHue cBeTa (B YaCTHOCTH, AABJICHHE CBETa HAa a0COIIOTHO MOTJIOLIAIOILYI0 H aOCOTIOTHO
oTpaxarorryto nmoBepxHoctsb). OnbiTe [1. H. JIeGenena.

Bomnnoeie cBoiicTBa yactuil. Bonnsl ne bpoiins. J{nmuna BomHbl ae bpoitnst u pa3mepsl oosiactu
JIOKAJTM3AIAH ABIIKYIIEHCs yacTUIlbl. KopmycKyspHO-BOTHOBOH Myanusm. {udpakius 31eKTpOHOB
Ha KpUCTaJUIax.

Cnenunduka usmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenénnocTei [ elizenoepra.

Texnuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(dhoTOoaTUMK, TYHHETBHBI MUKPOCKOII, COJTHEUHast Oatapesi, CBETOAHMO/I.

OnbITH O MCCTIEIOBaHUIO CTpOeHUs aToMma. [lnanerapHas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nydenne u moriomieHre GOTOHOB MpHU MEPEXOJIE aTOMA C OJTHOTO YPOBHS
SHEPrUU Ha IPYTOM.

Bunel ciektpoB. CeKTp ypoBHEH 3HEPIMH aToMa BOAOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3ydeHue cera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOIECCH: CHEKTPaJIbHBIA  aHAIU3
(ciexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Hyxnonnas moxens siapa [eitzenbepra—MBanenko. 3apsan sapa. MaccoBoe 4Yucio sfpa.
N3oTomsl.

PannoaktuBHOCTH. Anb(da-pacnan. DJIEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3IIy4eHHE.

3aKkoH paauoakTUBHOrO pacnaaa. PaguoakTuBHbIE wu30TONBI B mpuponae. CBoicTBa
MOHU3HPYIOLIEro M3JIydeHUs. BiausiHue paiuoakTUBHOCTH HA JKUBbIE OpraHu3Mbl. EcTecTBEHHBII
¢bon uznyuenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cumbl. [ledexT macchr sapa.

Snepuble peakiuu. Jlenenue u cuHtes saep. SAnepHsie peaktopsl. [IpobieMsl ynpaBisieMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTMUECKNE aCIIEKThI Pa3BUTHUS SAEPHON SHEPTETHKU.

Meroasl perucTpanuy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTAIbHBIE B3auMOJEHCTBUA. bapuoHbl, Me30HbI W JenToHbl. l[IpencraBieHue o
CrangaprHoil Moaenu. KBapk-ritooHHast MOAEIb aJpOHOB.

®dusuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHSL.

EnuncTBO DM3MvecKoil KapTHHBI MHpA.

2. YcaoBus npoBeaeHUs] KOHTPOJIbHOM padoThI
KonrtponpHas pabota nmpoBoaHuTCsS B MHUCHBMEHHOM BHJE Ha OyMakHOM HocuTene. Ha BbimonHeHue
pabotsl orBouTes 40 muHyT. PaboTa BKITtOUaeT B ceds S 3agaHui.


https://static.edsoo.ru/

IIpu BBIUKCIIEHUSX pa3peacTCs UCI0Ib30BaTh HENPOrPAMMUPYEMBIN KAIIBKYJIATOD.

3. Pacnpenesienne 3a5aHuii padoThbl 10 YPOBHIO CJI0KHOCTH

YpOBEHb CIOKHOCTH 3aJaHHI Konuuectso MaxkcuMaibHBIN
3aaHuN TIEPBUYHBIN OaJIT
bazoBrrit 4
IloBeImIEHHBIH 2
Bricokuit
HTtoro

4. CTpyKTypa KOHTPOJIbHOI PadoThl

Ne Kon KonTpoaupyemsble IIpoBepsiembie TpeboBanusi k| Ypos | bajn
3aj | NpoBepsieMoro 371eMEeHTHI COIePKAHMS pe3yJibTaTaM 0CBOEHHS TeMbI eHb
aH pesyJbrara
usi
1 ®oronsl. PopMmyiia Pacnoznaér ¢pusuueckue b 1
[Tnanka cBsI3u SHEPTUH SIBJICHHS (TIPOIIECCHI) U
113 (oTOHA C €ro YacTOTOM. OOBSACHATH UX HA OCHOBE
3aKOHOB KBaHTOBOMW (pU3UKHU:
¢doroanexkrpuueckuit apdexr
(potorddexr)
2 | 11.6 VYpaBHeHHe DWHIITEITHA Ananusupyert puznueckue II 2
st pororddexra MIPOIIECCHI U SBIICHHUSI,
UCTIONB3Ys (pruznueckue
3aKOHBI U MPUHIUIIBIL:
ypaBHEHUE DUHIITEWHA JJIs
dotorddexra, 3akoH
COXpaHEHHUsI SHEPTUU
3 |11.6 CgoiictBa anbda-, 6eTa-, AHnanmu3upyet Gu3nIecKue b 2
raMMa-u3JIydeHus. 3aKOH | IPOIIECChI U SBJICHUS,
pPaZMOaKTUBHOTO pacrnajia. | MUCMOoNb3ys GU3NYECKUe
3aKOHBI U TIPUHIIUATIBI
4 | 114 3apsn sapa. MaccoBoe OnuceIBaeT N3y4YCHHbBIC b 1
YHCIIO S/Ipa. AIIEKTPOMATHUTHBIE SIBJICHUS
(portecchl), UCTIOMB3YS
bu3nYeCcKre BETUIHHBIL:
(hoKyCHOE pacCTOsTHUE U
ONTHYECKAsl CUJIA JTUH3HI,
yKa3bIBaeT (POPMYIIbI,
CBSI3bIBAIOIIUE TAHHYIO
(U3UYECKYIO BETUUUHY C
JIPYTMMH BEITMYUHAMU
5 | 11.6 Hyxmonnas monens simpa | AHanusupyet Gpuzndeckue I1 2
I'eiizen6epra—l1BaneHko. IIPOLIECCHI U SABJICHUS,
3apsn siapa. MaccoBoe UCTIONB3Ys (pr3nyecKue
qucio sapa. M3otomsl. 3aKOHBI M IPUHIUIIBL: 3aKOH
COXpaHEHHsI MacCOBOTO




6 |11.13 3aKoH paJu0aKTUBHOIO Pemaer pacuérHble 3a1a4u ¢ b 2
pacmana SIBHO 3aJJaHHOM (pU3MUECKON
MOJIEJIBIO, UCIIOJIB3YSI
(u3nUecKre 3aKOHbI, IPOBOAUT
pacy€Tsl
uT 10
or
o

5.3apaHus KOHTPOJIBLHON PadoThI

1. Ompenenute 3HEPrUI0 HOTOHOB IS YIBTPAdUOIETOBBIX Tyueit (A=50 um). [1]
2. [Ipu ocBeleHUN yabTpapuoOIETOBBIM CBETOM C AJTUHOM BOJHBI S0 HM METaNIMYECKOTO
MIPOBOJHUKA, paboTa BBIX0J1a AJis1 KOTOPOTro 4 5B, BEIOMBAIOTCS AIEKTPOHBL. YeMy paBHa
MaKCHMaJIbHasi KHHETHYECKasi SHEPTUs BBIOMBAEMBIX JIIEKTPOHOB? [2]
3. Ipu nonajanum o -4acTUIBI B 81po 6opa !'s B mpoucxomut peakius, B pe3ysbTarte
KOTOPO 00pa3yeTcsi HEKOTOPBIHA SJIEMEHT U BblIJIeTaeT HeHTpoH. HaiiTu 3apsigoBoe u
MacCcOBOE YHCJIa MOJyqarolerocs 3jieMenTa.  [2]
4. 3BeCTHO, YTO B 3JIEKTPOHHON 000J0UKE HEUTPAIBLHOTO aToMa u30Tona X COJIEPKHUTCS
28 3JIEKTPOHOB, @ B ATOMHOM sijipe cojepxkutcs 30 HeiTpoHOB. KakoB NOpsIAKOBBI HOMED
anemenTa X B I[lepuoanyeckoii cucreme? [1]
5.Mcnonb3ys Tabnuily, U3 NpeIoKEHHOTO MePeYHs BHIOEPUTE BCE BEPHBIC YTBEPKICHHUS.
[2]

1) B pesynbrare 6eTa-pacnaja sjpa BUCMyTa 00paszyeTcs SApO MOJOHHUS.

2) B pesynbrare anbda-pacnaja siapa moJoHHs 00pa3yeTcs sIpo BUCMYTa.

3)  Sapo prytu-200 comepxkut 100 HEUTPOHOB.

4)  HeiiTpanbHbIii aTOM CBHUHIIA COJEPKHUT 82 DJIEKTPOHA.

5)  Ilpu 3axBate sSAPOM 30JI0Ta HEUTPOHA 3aPsIIOBOE YUCIIO SAIpa YBETUUUTCS Ha

7 Au| 80 Hg| & 11 52 Pb | & Bi 34 Po| & At| % Rn
SomoT PTrTE Tamett [ EFEGRTL ExamyT TTomopest ArTaT Pamoe
197 200,61 204,37 207,19 209 [210] [210] [227]

6. [Tepuon T momypacmanaa n30Tona HEKOTOPOTO BEIIECTBA paBeH 2,5 Mkc. 3HayainpHO B
obpasie comepxkutcs 0,6 MkMoIib n30Toma. CKOJIBKO 3TOTO U30TOIA OCTAHETCS B 00pasiie
yepe3 5 Mkc? [2]

6. YpoBHM OLleHMBaHUSA

OT1MmeTKa MO «2» «3» «4» «5»
NATHOAIbHOM
HIKaJie
OO6mwmit 6anmn ot 0 — 110 (4) ot (5) — 1o (6) ot (7) — no (8) ot (9) — no (10)
(6epHO 8bINONIHEHO MeHee (6epto (6epHo (6epHO 8bINONIHEHO
50% 3aoanuzi) gvinoaneno 50-69 | evinonneno 70-89 | 90-100 % 3a0anuii)
% 3a0amnuii) % 3a0anuii)




