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MOSICHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢usnke 6a30BOr0 YpOBHS Ha YPOBHE CpelHero odimiero odpasoBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUH U
TpeboBaHuil K pe3ynbTaTaM OCBOCHHUSI OCHOBHOIT 0Opa3oBarenbHOM mporpammsl, npeacrasieHHslx B GI'OC COO, a takxke ¢ yuyérom
(enepanpHOil pabouel mporpaMMbl BOCIMTaHMSA M KOHIENIMH MpenoAaBaHusa yueOHoro mpenmera «Pu3uka» B 00pa30BaTEIbHBIX
opraamzamsix Poccuiickoit @eaepannu, peaqn3yonMx OCHOBHBIE 00pa30BaTebHBIE IIPOTPAMMBI.

ConepikaHue mporpaMmbl 1o (U3MKE HAIpaBlIeHO Ha (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOYYaroIIMXCs
10-11 xmaccoB mpu oOyueHHH uX (pU3UKe Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATENHLHOCTHOTO mojxona. Ilporpamma mo
¢usuke coorBercTByeT TpeboBaHmsIM PI'OC COO K MIaHUPYEMBIM JTHIHOCTHBIM, NPEIMETHBIM H METAIPEIMETHBIM PE3yJIbTaTaM
00ydeHUsI, a TAK)KE YIUTHIBAET HEOOXOIUMOCTh PEaTn3aliii MEXIPEIMETHBIX CBA3EH (DU3UKHM C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU
npeaMeramu. B Heil onpenensioTcs OCHOBHBIC LENU M3y4eHHs (U3MKK Ha YpOBHE CpelHero oliiero o0pa3oBaHUs, IUIAHHPYEMbIE
pe3yIBTAaTHI OCBOSHHSA Kypca (PH3HUKH: JMIHOCTHBIE, METalpeIMETHEIE, IpeAMETHBIE (Ha 0a30BOM yYpPOBHE).

[Iporpamma mo ¢pu3MKe BKITIOYAECT:

®  [UIAHHMpYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (M3HKK Ha 0a30BOM YPOBHE, B TOM YHMCIIE NTPEIMETHBIEC PE3yJIbTaThI 110 I'0/1aM

00yueHwUs;

e  cozepkaHue yueOHoro npeaMera «Pu3uKa» Mo rogaM 00ydIeHHs.

dusuka kak Hayka o HauOojiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYNas B KayecTBE Y4eOHOrO MpeiMeTa B IIKOJIE, BHOCUT
CYIIECTBEHHBIH BKJIaJ B CHCTEeMy 3HaHUIl 00 oxpyxkaromeM wMupe. LIkonbHBIH Kypc (GHU3UKM — CHCTEMOOOpa3yIOIWHA JUis
€CTECTBEHHO-HaYYHBIX YYEOHBIX IPEIMETOB, MOCKOIBKY (pH3MYECKHe 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB M SIBICHHH, M3Y4aeMbIX
XuMueH, ouonmoruei, ¢usmdeckoi reorpadumeir u actpoHommeil. lMcmonp30BaHNE M aKTUBHOE NMPHMCEHCHHWE (H3MUSCKUX 3HAHHUN
ompeJeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHIl B cdepe SHEepreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TIOJIydeHUS
HOBBIX MaTEPHAJIOB C 33JaHHBIMHU CBOIicTBaMHU M Apyrux. MzyueHne Gu3nku BHOCUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHNE ECTECTBEHHO-
HayYHOH KapTHUHBI MHpa OOydaromuxcs, B ()OPMHUPOBAHHUE YMEHUI NMPUMEHATH HAYYHBIH METOJ MO3HAHHS IPH BHITIOJHEHUH MMHU
y4eOHBIX HCCIICIOBAHUIA.

B ocHOBY kypca (u3uku Uit ypoBHS CpeaHero o0Iiiero oOpa3oBaHUs MOJIOXKEH psij UCH, KOTOpbIE MOKHO paccMaTpHBaTh
KaK IPUHIUIIEI €T0 MOCTPOSHHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEW Kypc SBISIETCSI JIOTMYECKU 3aBEpIIEHHBIM, OH COJEPXKHUT Marepuall U3 BceX
pa3zenoB GU3UKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOW (DH3HKH.

Hoes zeneparuzayuu. B cooTBeTCTBUM C HEH MaTepHan Kypca Gpu3nku o0beANHEH BOKPYT (pusnueckux teopuid. Bexymum B
Kypce siBisieTcss pOPMUPOBAHHUE IPEJICTABICHUI O CTPYKTYPHBIX YPOBHIX MaTepPHH, BEIIECTBE U IOJIE.

Hoes zymanumapuzayuu. EE peanuzanus mpeanosiaraeT MCHOJIb30BaHUE I'YMaHUTApHOTO TMOTEHIHana (pU3MYeCKOl HayKH,
OCMBICJICHHE CBSI3M Pa3BUTHs (PU3NKHU C pa3sBUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M HKOJIOTMYECKUMHU
poOIeMaMu.

Hoes npuxnaonou nanpagrennocmu. Kypc ¢u3uku mpennosaraeT 3HAKOMCTBO C INMUPOKHM KPYrOM TEXHHUUYECKHX H
TEXHOJIOTUUECKUX MPUI0KESHNH U3YIeHHBIX TEOPHH U 3aKOHOB.

Hoes sKonoeusayuu pearnsyercss IOCPEICTBOM BBEICHHS OJIEMEHTOB COJEPXKAHUS, MOCBSIMIEHHBIX 3KOJOTHYECKUM
npo0yieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHUH, a Takxke 00CYXICHUs TPo0sIeM pallMOHAILHOTO
MIPUPOOIOIB30BAHUS U HKOJIOTHUECKON 6€30MacHOCTH.

CTep)KHEBBIMH 3JIEMEHTaMH Kypca (M3UKM HAa ypPOBHE CpEIHEro oOmero oOpa3oBaHHs SBISIOTCS (HU3WYECKHE TEOPHH
(dopmupoBaHME MpenCTaBICHUH O CTPYKTYpe MOCTPOCHUs (PU3NUECKON TeopHH, posid (pyHIaMEHTANbHBIX 3aKOHOB M TPHHIIUIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJAE, TPAHULAX NPUMEHUMOCTH TEOPHM, JJsl OMHMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTEMHO-IeITeILHOCTHBIN MOAX0 B Kypce (DM3MKH Pean3yeTcsl IPEXae BCEro 3a CUET OpraHMU3allly SKCIEPUMEHTAILHON
JIesITeNbHOCTH o0y4aromuxcs. (it 6a30Boro ypoBHS Kypca (pU3UKH — 3TO NCTIOIB30BaHUE CHCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB M JIa0OpaTOPHBIX paboOT, KOTOphIE B mMporpamMme Mo (¢u3nke OOBEAMHEHB B OOIMIMHA CIHCOK YYEHUYECKHUX
NpaKkTHYeCKUX padoT. BplneneHne B yka3aHHOM TIepedHe J1abopaToOpHBIX padoT, NPOBOMMMBIX JUIS KOHTPOJISI M OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTeNbHOTO Ipolecca MCXOAs M3 OCOOCHHOCTEH IIaHMpOBaHWS W OCHAIleHWs KaOuHeTa
¢usuku. [Ipm sToM oOecmedmBaeTcsi OBIAgeHHE OOYYAIOIIMMHCS YMEHHSMH TPOBOAWUTH KOCBEHHBIE H3MEPEHHS, HCCIIECIOBAHUS
3aBUCHMOCTEH (U3NIECKUX BEJIMYMH U TOCTAHOBKY OIBITOB 110 MPOBEPKE NPEIIOKEHHBIX THITOTES.

Bosnbiioe BHIMaHME yeseTcs] pEIICHNI0 PACUETHBIX M KaYeCTBEHHBIX 3a1a4. [Ipyu 3ToM i1 pacyETHBIX 3a1a4 IPHOPUTETOM
SBJISIFOTCS 3aJ1a9HM C SBHO 3aJIJaHHOH (PH3UUECKON MOJENbBI0, TO3BOJISIONINE IPUMEHSTh H3yYEeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3
OJTHOTO pazfiela Kypca, Tak U MHTETPUPYS 3HAHHSI U3 Pa3HBIX pa3fenoB. [y KadeCTBEHHBIX 3a/ad IPUOPUTETOM SIBISIOTCS 3aJaHUs
Ha 00BsSICHEHHE MpPOTEKaHMsl (PU3MYECKUX SBICHUH M NPOLIECCOB B OKPY)KAIOIIEH XHU3HU, TpeOyrouiue BpiOopa Gpuzndeckoil Moienn
JUTSL CUTYallly IPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpeboBanusmu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY 00ECIeYeHHI0 y4eOHOTO Tporiecca 0a30BbIi
YPOBEHb Kypca (pHU3HMKU Ha YPOBHE CpeIHEro o0Iero oopa3oBaHUs JOJDKEH M3y4aThCsl B YCIOBHUSX MPEJMETHOTO KabuHeTa (Qu3nKu
WIN B YCJIOBHUSX WHTEIPHPOBAHHOIO KaOWHETa IPEIMETOB €CTECTBEHHO-HAyyHOTro LuKia. B kaOunere Qu3nmku MODKHO OBITH
HeoOxoanmoe nabopaTopHOoe 00OPYIOBAHHE AJISI BHINOJHEHHS yKa3aHHBIX B IPOrpaMMme Mo (U3MKE yYCHHYECKHX NMPAKTHYECKHX
paboT M IEMOHCTPALIMOHHOE 000pYyJOBaHHE.



JemoHcTparmmorHOoe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C TNPHHIWIIOM MHHAMAJIBHOW JOCTaTOYHOCTH U
obecrieuynBaeT MOCTAaHOBKY IEPEUYHMCICHHBIX B MpOTrpamMMme 10 (M3MKE KIIOYEBBIX NEMOHCTPAIMK Ui HCCIEIOBAHHUS M3ydaeMbIX
SIBJICHUH U ITPOLIECCOB, YMITMPUIECKUX U (PYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopaTopHoe 00OpyHOBaHME IS YICHHYECKHX MPAKTUICCKUX PadOT (GopMHUpYeTCs B BHAE TEMAaTHYECKHX KOMIUIEKTOB U
obecrnieunBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha IBYX oOydarommxcs. TemaTndyeckne KOMIDIEKTHI J1a00opaToOpHOTO 000pyIOBaHUS
JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX M HU(POBBIX IMPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
N3MEPHUTENBHBIX CHCTEM B BHE NU(POBBIX J1a00PATOPHIA.

OCHOBHBIMU TIETISIMH U3Yy4eHUS (PU3UKH B 00IIeM 00pa30BaHHUH SBISIOTCS:

e (QopMmmpoBaHWE WHTepeca ¥ CTPEMJICHHSA OOydYalOMMXCS K HAYYHOMY HW3YYEHHIO TIPUPOMABI, pa3BUTHE WX

MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHHA O HAydHOM METOJEe TO3HAaHWSI M (OPMHPOBAHHE WCCIEAOBATEIBCKOTO OTHOIICHUS K
OKPY>KaIOIINM SIBJICHUSM;

e  (opMHpOBaHME HAYYHOTO MHPOBO33PEHMsI KaK pe3ysibTaTa M3yUeHHs OCHOB CTPOCHHUSI MaTepUH W (PyHIaMEHTAIbHBIX

3aKOHOB (DVM3UKH;
e  (QopmupoBaHNE YMEHHUI OOBSCHSTH SBICHUS C NCIONB30BaHUEM (DPU3NIECKUX 3HAHWH M HAYYHBIX JTOKA3aTEIbCTB;
e  (opmHpOBaHHE NMPEJACTABICHUN O POJIH (GU3UKH [T PA3BUTHUS APYTHX CCTCCTBEHHBIX HAYK, TCXHUKH U TCXHOJIOTHI.
JlocTmkeHrne 3THX Liesiell o0ecrieyrBaeTcsl pelieHneM CIeIyIOMnX 3a/ad B Ipoliecce M3ydeHusi Kypca (U3MKH Ha YpOBHE
cpemHero o0rmero o0pa3oBaHUs:
e npuoOpeTeHHe CUCTEMBbl 3HAaHMH 00 OOmMX (U3UUECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSX, BKIIOUAs MEXaHHKY,
MOJICKYJISIPHYIO (DH3HKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3HKY U AJIEMEHTHI aCTPO(DU3UKHY;

e  (QopmHpoBaHNE YMEHWH NMPHUMEHATh TEOPCTHUYECKHE 3HAHUS IS OOBACHEHUS (PH3MUYSCKUX SBICHWUH B MPHPOAEC W IS
TIPUHATHS MPAKTHYCCKHUX PEIICHUH B TOBCEAHECBHOW KI3HH;

®  OCBOGHHE CIIOCOOOB pELICHHUS Pa3IMYHBIX 33a7a4 C SBHO 33/laHHOHW (M3MUECKOI MOJENblo, 3a7ad, MOoApa3yMeBaIOIINX
CaMOCTOATEIIFHOE CO3aHue (PU3NICCKON MOIENH, aleKBATHON YCIIOBHSIM 33aJauH;

e TMOHWMaHHE (PU3MYECKUX OCHOB W IPUHIIUIIOB IEHCTBHUA TEXHHYECKHX YCTPOHCTB M TEXHOJOTHUYCCKUX MPOIECCOB, MX
BJIMSIHHS Ha OKPYIKAIOLIYIO CPEny;

®  OBJAJCHHE METOJaMH CaMOCTOSITEJIBHOTO IUIAHMPOBAHHUS W IPOBENCHUS (U3MYECKUX OSKCIEPHUMEHTOB, aHajlu3a H
HHTEpIpeTanny HHQOPMAIINH, ONIpeIeNICHIs JOCTOBEPHOCTH OTYYEHHOT'O PE3yIIbTaTa;

®  CO3JaHUE YCJOBHI AJIsl Pa3BUTHS YMEHHH ITPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOH eI TEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypoBEeHb) Ha YPOBHE CpeqHero odmero oopazoBanus orBoautcs 136 yacos: B 10 kiacce — 68
gacoB (2 yaca B HeJieno), B 11 xmacce — 68 yacoB (2 yaca B Helesio).

[Ipemmaraemelii B mporpamMMe 1o (u3nke NepevdeHp TaOOpaTOPHBIX M MPAKTHYSCKUX PabOT SBISETCS PEKOMEHIOBaHHBIM,
YUYHTEIb JIeJIaeT BBIOOP MPOBe/IeHH s JIA00PATOPHBIX pabOT U OMBITOB C YYETOM UHIMBHAYAIBHBIX OCOOCHHOCTEH 00yYatoInXCs.
COJAEPKAHUE OBYUYEHMUS

10 KJIACC
Paznen 1. ®u3uka U MeTObI HAYYHOT'O MO3HAHMS

®dusnka — Hayka o npupoje. HayuHble METO/bI O3HAHUSI OKPYXKAIOLIEro MHUpa. Poib dKCIIEpUMEHTa U TEOPHH B Tpoliecce
MTO3HAHUS TIPUPOIBL. DKCIICPUMEHT B (DU3UKE.

MopenupoBanue (GU3MYECKUX SBICHMH W mporeccoB. Hayunble rumoressl. ®uznveckue 3akOHB M TEOpHH. | paHUIEI
MIPUMEHNUMOCTH (PU3NIECKHUX 3aKOHOB. [[pHHINIT COOTBETCTBHSL.

Ponb 1 MecTo puzuku B GOpMHUPOBAHNH COBPEMEHHON HAYYHOH KapTHHBI MHUpPa, B TPAKTUUECKOH JEITEILHOCTH JIFO/ICH.

Jemoncmpayuu

AHanorossle 1 MU(PPOBHIE H3MEPHUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIC JaTUHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunueckoe JABUXXCHHC. OTHOCHUTEILHOCTh MEXaHUYECKOTO JABWXKCHUS. Cucrema oTcuéTra. TpaeKTopI/m.

[epemelieHne, CKOPOCTh (CPEAHssT CKOPOCTh, MPTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUallbHOM TOYKH, UX MPOEKLIUH Ha
ocu cucteMbl KoopauHat. Cio)keHHe IepeMEeIeHnH 1 CII0KEeHHEe CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NMPSIMOJIMHEIHOE JBIKEHHE. ['padMKy 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
ITyTH ¥ TIepEMEIIeHIUs MaTepHaIbHOW TOYKH OT BPEMEHH.

CBoOoHoe najieHne. Y ckopeHue cBOOOTHOTO MaleHHUSI.

KpuBonuneitHoe nBrkeHue. JIBIKEHHE MaTepHalbHOW TOYKHM MO OKPYXXHOCTH C IOCTOSHHOM II0 MOJIYIIO CKOPOCTBIO.
YrioBasi CKOpOCTb, JTUHEHHAS CKOPOCTh. [leprnon u gactora obpamienus. LleHTpocTpeMUTeNIbHOE YCKOPEHNE.

TexHuueckue yCTpOUCTBa U MPAKTHUECKOE IPUMEHEHNE: CIMAOMETP, IBIDKEHUE CHAPAIOB, IIETTHBIC U peMEHHBIE TIepeaad.

Jemoncmpayuu

Mogens cucTEMBI OTCUETA, MWIDTFOCTPANN KHHEMAaTHIECKUX XapaKTePUCTHK IBIDKCHIIS.

[Ipeobpa3oBanue IBIKEHUH C UCTIONB30BAaHUEM IIPOCTHIX MEXAHN3MOB.

[Manenue Ten B BO3AyXe U B pa3pekeHHOM IPOCTPAHCTBE.

HaGmonenue aBrkeHust Tena, OpOIIEHHOro MO yIJIOM K TOPU30HTY U TOPU30HTAIIBHO.



W3mMepenne yckopeHHs CBOOOTHOTO ITaCHHS.

HampasiieHrue CKOpOCTH ITPU IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS € LIENBIO ONIPENETIEHHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIY NYTAMH, NPOMIEHHBIMHU TEJIOM 3a IMOCIIEJOBATEIbHBIE PABHBIE NMPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBU)KEHUH C HAYaJIBHOW CKOPOCTBIO, paBHOM HYIIIO.

W3ydeHne NBIDKEHUS HIapUKa B BI3KOM XKHUIKOCTH.

Wzydenne nBmkeHMs Tena, OpOMIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocuTensHOcTH ["anunes. [lepBoii 3akoH HeroToHa. HEepunanbHble CUCTEMBI OTCUETA.

Macca Ttema. Cuma. [IpuHnum cymepro3unuu ciil. Bropoi 3akoH HploToHa uiss MaTepHadbHONH TOYKH. TpeTuil 3aKkoH
HeroToHa 17151 MaTepuaIbHBIX TOYEK.

3aKkoH BceMUpHOTro TaroteHus. Cuna tskectu. [lepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, ckonbxenus, kaueHus). Cuna tpenus. Cyxoe TpeHne. Cuila TPEHHS CKOJBXECHHS M CHIA
TpeHus nokos. Koadduuent tpenus. Cuia conpoTUBICHHS IPH ABHKEHUH TeJa B )KUIKOCTH MU rase.

[MocTynarensHoe U BpamaTeibHOE JBIKEHHE a0COIIOTHO TBEPAOTO Teja.

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpalleHus. [1neuo cuibl. Y ciioBus paBHOBECHUS TBEPIOrO TeNa.

TexHuyecKkue yCTpoUCTBA U MPAKTUIECKOE IPUMEHEHHE: TOAILNITHUKY, ABM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue HHEPLMH.

CpaBHEHHUE MacC B3aUMOJICHCTBYIOIIUX TET.

Bropoii 3akoH HproToHa.

W3mepenue cui.

Clo>XxeHHe CUIlL.

3aBUCHMOCTH CHJIBI YIPYTOCTH OT Jeopmanum.

Hesecomocts. Bec Tena npu yckopeHHOM NOABEME U MAJCHUH.

CpaBHEHHUE CUJI TPEHHUS IOKOS, KAUEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

Wzydenue aBIkeHMs OpycKa 1Mo HaKJIOHHOH IJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOINX B MPYKUHE U PE3NHOBOM 00pasile, oT ux JehopMaIiuy.

HccnenoBanue ycioBHil paBHOBECUS! TBEPAOTO Tella, UMEIOIIET0 OCh BPalllCHHUS.

Tema 3. 3akonvl coxpanenusn ¢ mexanuke

Hmnysipe MaTepranbHOW TOYKH (Tena), CHCTEMBI MaTEPUATBHBIX TOYEK. VIMITyIIbC CHITBI M M3MEHEHHE MMITyIIbCa Tella. 3aKOH
COXpaHEeHMsI UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ora cunbl. MOIITHOCTD CHITBL.

Kunermueckas sHeprus MaTepuaibHOH Toukd. TeopeMa 00 M3MECHEHUH KHHETHYECKOW SHEPTHH.

[MorenimansHas sHeprus. IloTeHnnanpHas 3HEprust ynpyro aeopMUpOBaHHOHM NpyXuHbl. [loTeHIMambHAs >HEPrHs Tena
BOJIM3M TIOBEPXHOCTH 3€MIIH.

[lorennmansHbIe ¥ HENOTEHIMATBHBIE CHIIBL. CBSI3b PaOOTHI HEMOTEHIHMANBHBIX CHJI C M3MEHEHHEM MEXaHHYeCKOH SHEpTHH
CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHUUECKOW YHEPTUu.

Ynpyrue v Heynpyrue CTOIKHOBEHHS.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEP, PY>KUHHBIM TUCTOJIET, JBUKECHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs] UMITyJIbCA.

PeaktuBHOE NBUKEHUE.

Iepexop MoTeHIIMAIBHOM YHEPTHH B KHHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

Wzydenne abCcoOTHO HEYNIPYTOTO yAapa ¢ IOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MASTHUKOB.

HccrnenoBanue cBsA3M pabOTHI CHIIBI C N3MEHCHHEM MEXaHWYECKON SHEPTHH TeJla Ha MPUMEpPEe PACTHKEHHS PE3SHHOBOTO XKT'yTa.

Pa3gen 3. MouiexyasipHas pu3nKa 4 TepMOAHHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIC TIOJIOKEHUSI MOJEKYJISIPHO-KHUHETHYECKOH TEOpPHM M HX ONBITHOE OOOCHOBaHME. DBpOyHOBCKOE IBMXKEHHE.
Juddysusa. Xapakrep ABMKEHHS W B3aMMOJCWCTBMS YacTHI] BeLlecTBa. MojeNn CTPOCHHUS ra3oB, JKHUAKOCTEH M TBEPIBIX TEN H
00BsSICHEHHE CBOWCTB BEILIECTBA Ha OCHOBE 3THX Mopened. Macca u pasmepbl Moisekyn. KonmdectBo BemiectBa. [locTosiHHAs
ABoragpo.
Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenscus.



Mopgens upeanpHoro ra3a. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKONH TEOPUH HICalbHOTO Ta3a. AOcCoIroTHas
TeMIeparypa Kak Mepa CpeHell KWHETHUYECKOM IHEPTUU TEeIUIOBOTO JBIKEeHHs yacTull ra3a. [llkana temneparyp KenbBuna. ['a3oBbie
3aKoHbl. YpaBHeHue Menneneesa—Knaneiipona. 3axon Jlansrona. M3omporneccel B UA€aNbHOM Ta3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemecTBa. I'paduaeckoe nmpeacraBieHne H30IPOLIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHUYIECKHE yCTPOWCTBA M MPAKTHIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnBITHL, 10Ka3bIBAIOLINE TUCKPETHOE CTPOCHUE BEIeCTBa, (hoTOrpadu MOJIEKYJI OPraHMYECKUX COSTNHEHUH.

OmnpITe 110 AU GY3UH KUIKOCTEH 1 ra30B.

Mopnenb 6pOyHOBCKOTO IBM)KEHHS.

Mopnens onbita IlTepHa.

OMBITHL, TOKA3bIBAIOLINE CYIIECTBOBAHIE MEKMOJIEKYIIPHOTO B3aUMOICHCTBHA.

Mogens, HILTIOCTPUPYIOIIAst IPUPOLy AABICHHS Ta3a Ha CTCHKH COCYAa.

OmnbITH, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSTHUS UAEATIbHOTO ra3a, U30MPOIECCH.

Yuenuuecxuii sxcnepumenm, nabopamopHuie padonvi

OmnpenencHue Macchl BO3AyXa B KIIACCHOW KOMHAaTe€ Ha OCHOBE M3MEPEHMH 00BbEMa KOMHATHI, JABJICHHUS W TEMIEPaTyphl
BO3]lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMeTpaMU COCTOSHUS pa3pexeHHOTo rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckas cucreMa. BHyTpeHHssI 3HEpTrHs TepMOJUHAMUYIECKONH CHCTEMBI U cIIoco0bI €€ m3MeHeHust. KonmngecTBo
TEIUIOTHI U paboTa. BHyTpeHHSAA »HEPrus 0JHOATOMHOIO HEaJBHOTO ra3a. Buapl Temnonepenadyn: TEIIONPOBOJIHOCT, KOHBEKITHS,
n3ITydeHne. Y iesbHas TEIUIOEMKOCTh BEIIecTBa. KoMn4ecTBo TEIIOTH K TeILIoNepeaaye.

[TonstTre 06 agmabatHOM mponecce. [lepBhIi 3aKOH TepMOAWHAMHUKH. [IprMeHEHHE NEpPBOTO 3aKOHA TEPMOJMHAMHKH K
n3omnpoueccaM. ['paduueckast nHTEpnpeTays paboThl rasa.

Bropoii 3akoH TepMoanHamMuky. HeoOpaTUMOCTh MPOIIECCOB B IPUPOIE.

TemnoBsle MamuHbl. [IpUHIOUIB OEHCTBHSA TeIUIOBBIX MamuH. [IpeoOpa3oBaHMs »HEPrHMHM B TEIUIOBBIX MAllMHAX.
Koap¢puuuent nonesnoro nevcTusi terwioBod mMammbbl. Lukn KapHo u ero koadduieHT mone3Horo neicTBHs. JKOJIOTHYECKUE
po0JIeMbl TEIIOIHEPTETUKH.

TexHn4eckue ycTpoicTBa M IPAaKTHYECKOE IPUMEHEHHE: ABHUTaTellb BHYTPEHHETO CropaHus, OBITOBOW XOJIOJHWIIBHUK,
KOHJHMIIMOHEP.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH >HEPrMM Tella IPH COBEPIICHWH DPAOOTHI: BBUICT NMPOOKHM M3 OYTBUIKM IOJ AEHCTBHEM CXKATOTO
BO3/lyXa, HarpeBaHue 3pupa B IaTyHHOU TpyOKe IMyTEM TpeHUs (BHICOAEMOHCTPALIHS).

V3MeHeHHe BHYTpEeHHEH SHEPTUH (TeMIIepaTypsl) Teja IIpy TeIionepeaaye.

OnbIT 110 aIMadaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM ).

Mopenu napoBo# TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JBUIATEIIs.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

W3mepenue yaenbpHOR TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewyecmea. Pazosvie nepexoont

[TapooOpazoBanne W KoHIeHcauus. lcmapeHue W KuneHue. AOCONIOTHasT W OTHOCHUTENbHAS BIAXKHOCTH BO3JyXa.
Hacrlmennslit map. Y aenapHas TemioTa napooopa3oBaHus. 3aBUCUMOCTD TEMIIEPATYPHI KUIICHHS OT AaBICHHS.

Tépnoe Temo. Kpucrannudeckue u amopdHbie Tena. AHU30TPOINS CBOMCTB KpucTauioB. JKunkue kpuctamisl. CoOBpeMeHHbBIE
Marepuaisl. [InaBienue u Kpuctaum3anys. Y AenbHas Teruiora miasieHus. Cyoaumanys.

YpaBHeHME TEIUIOBOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M IICHXPOMETp, KAIOPUMETP, TEXHOJIOTHU TOTyYeHHS
COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHU.

Jemoncmpayuu

CBOIiCTBa HACHIIIEHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JIaBICHUM.

Crioco0bl H3MEpEHHs BIIAXKHOCTH.

Habnronenne HarpeBaHMs U IJIABJICHHUS KPUCTAJUIMIECKOTO BEIECTBA.

JlemMoHCTpanus KpUCTajoB.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

M3mepenne OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Pa3nen 4. DiekTpoaAnHAMHKA

Tema 1. Dnexkmpocmamuxa

OnexTpusanust Ten. OneKkTpuueckuil 3apsna. JlBa Buaa 2yeKTpUYECKHX 3apsinoB. IIpOBOAHMKM, IUAJACKTPUKU U
MOJTYIPOBOJHHUKHN. 3aKOH COXPAHEHHS SIIEKTPHUIECKOTO 3apsza.

Bsaumopneiicteue 3apspoB. 3akoH Kynona. ToueuHslil anexkTpuueckuil 3apsn. Onexkrtpuueckoe mnose. Hanpspk€HHOCT
IMEKTPUUYECKOro Nod. [IpuHIUI Cynepno3uuuu IeKTpUIecKux noaeil. JINHuM HanpsKEHHOCTHU IJIEKTPUUECKOrO MOJIs.



Pabora cum anekTpoctatmueckoro rmosd. [loteHmuan. PasHocTe moTreHmmanoB. [IpOBOAHMKM W TUDNIEKTPUKHA B
ANEKTPOCTATHIECKOM TToJie. [Ii3IeKTpuaeckas IpOHNUIIaeMOCTb.

OnexTpoéMkocTb. KongencaTop. DnekTpoEMKOCTb INIOCKOr0 KOHAEHCATOpa. DHEPrus 3apsKEeHHOT0 KOHIEHCATOpa.

TexHuueckne yCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETp, DSJCKTPOCTaTHUECKas 3allluTa,
3a3eMJICHHE JIEKTPOTIPHOOPOB, KOHICHCATOP, KONUPOBAIBHBIH anmapaT, CTPYHHBIH IPHUHTEP.

Jemoncmpayuu

VY CTpOICTBO U NPUHLIUIL ACUCTBUS JIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DIEeKTPHUYECKOE TO0JIE 3apsKEHHBIX TEll.

[IpoBOJHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHdecKast 3alIuTa.

JIMPIeKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD ANEKTPOEMKOCTH TIIOCKOTO KOHJIEHCATOpa OT IUIOUIAaIN MJIACTHH, PACCTOSHUS MEXAY HUMHU U AUAJICKTPUUECKOM
MIPOHULIAEMOCTH.

DHeprus 3apspKeHHOTO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamophuie pabomoi

W3mMepeHue 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmoannwiit nekmpuveckuii mox. Toxku ¢ paznuunwix cpeoax

DNEKTPUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS AIIEKTpUUECKOro Toka. Mcrounnuku Toka. Cuma Toka. IlocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa a5 y9acTka IeTH.

DIEeKTPUIECKOe COMPOTHBIICHUE. Y IENBHOE COIMPOTHBICHHUE BemlecTBa. llociemoBaTenbHOe, MapajulelbHOE, CMEIIaHHOE
COCTUHEHHUE TTPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akon Jxoyns—JIeHiia. MOIIHOCTh 3JICKTPUYECKOTO TOKA.

DNeKTPOJBUXKYIAsl CWJIa W BHYTPEHHEE COINPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma 1 TOJHOW (3aMKHYTOM)
anekTprdeckoit nenu. KopoTkoe 3aMbIkaHue.

DJNeKTpOHHAs IMPOBOJUMOCTh TBEPIABIX METAJUIOB. 3aBUCHUMOCTh  CONPOTHUBICHHS METAUIOB OT  TEMIIEPaTypHl.
CBepXIpOBOAUMOCTb.

DNeKTpUUecKUil TOK B BakyyMme. CBONCTBA AJIEKTPOHHBIX MTyYKOB.

HonympoBonuuku. CoOcTBeHHass ©  INpPHMECHas IPOBOAMMOCTh  IONYIPOBOAHUKOB. CBoiicTBa  P—N-Tiepexona.
[TonynpoBOIHUKOBEIC TPUOOPHIL.

DIEKTPUIECKUH TOK B paCTBOPAX M PACIUIABAX AJIEKTPOIHUTOB. JICKTPOIUTHICCKAS JUCCONUAIIHS. DIEKTPOIIH3.

DneKTpUUecKuil TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN pa3pal. Monnus. [1na3ma.

Texnuueckue YCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHWE: aMIepMeTp, BOJIBTMETP, pPEOCTaT, HUCTOYHHKH TOKa,
3JIEKTpOHArpeBaTelbHbIe MPUOOPHI, JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHSI, BAKYYMHBIN JAUOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPEI, MOTYIPOBOJHIKOBEINA MO/, TabBaHUKA.

Lemoncmpayuu

W3mepenune CUiTbl TOKA M HAMIPSHKCHUS.

3aBHCHMOCTh CONPOTUBIICHUS HIMHIPUICCKUX MPOBOJTHUKOB OT JUTMHBI, IIOMIA U ITOTIEPEYHOT0 CCUSHHS U MaTepraa.

CMellaHHOE COeIMHEHUE MPOBOTHUKOB.

[IpsiMoe m3MepeHHe AMEKTPOABIKYIIEH chibl. KOopoTkoe 3aMbIkaHWE TajJbBaHWMYECKOTO AJIEMEHTA M OIEHKAa BHYTPEHHETO
COTIPOTHBIICHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 3IEKTPOIHUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

W3ydeHne cMEIaHHOTO COeIMHEHNS PE3UCTOPOB.

U3mepenue 31eKTpOABUKYLIEH CUITbl HCTOYHUKA TOKA U €0 BHYTPEHHET0 COIIPOTUBIICHHUS.

Habnromenue snekrpoimsa.

MexnpeaMeTHbIe CBA3U

Nzydenne kypca pusukn 6a30B0ro ypoBHS B 10 Kitacce OCyIIECTBISAETCS ¢ YIETOM COAEPIKATENBHBIX MEXIPEIMETHBIX CBSI3EH
C KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOrpaQuy U TCXHOJIOTHH.

Mesicnpeomemmusie nonamus, CBI3aHHBIE ¢ U3yUCHHEM METOJOB HAyYHOTO MO3HAHUS: SBICHHWE, HAYYHBIA (akT, THIIOTE3A,
(u3ngecKas BeIM4INHA, 3aKOH, TEOPHs, HaOII0IeHNe, IKCIIEPIMEHT, MOJICIINPOBAaHIE, MOIEIh, H3MEPEHHE.

Mamemamuxa: pelIieHUE CUCTEMBbI ypaBHCHHH, JTUHEWHas (QyHKIWs, mapabona, runepbona, ux rpa@uku U CBOMCTBA,
TPUTOHOMETpHYECCKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTCHC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO, BEKTOPHI M UX
MIPOEKINH Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB.

buonoeusn: mexaHmveckoe IBHKCHHUE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >HBBIX OpPraHU3MOB (BHIBI
TeIJIoNepeiauu, TeIJIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUSI B )KUBOM MPUPOJIE.



Xumus: ITUCKPETHOE CTPOCHUE BEIUIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJIIPHAs Macca, TEIUIOBBHIC
CBOMCTBA TBEPIBIX TEI, )KUAKOCTEH U ra30B, NEKTPUUECKHIE CBOICTBA METAJIIOB, JIEKTPOIUTHYECKAsT AUCCOLMALINSA, TAIbBAHNKA.

Teoepagus: BNaxXHOCTh BO3/yXa, BETPBI, 0apOMeETp, TEPMOMETP.

Texnonocus: TmpeoOpa3oBaHHE IBIKCHHH C HCIIOIb30BAaHWEM MEXAaHM3MOB, YUYET TpPEHHS B TEXHHKE, IOJIIUITHUKY,
HCTIONIH30BAaHNE 3aKOHA COXPAaHEHUSI UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M APYTHUE), IBUTATENIb BHYTPEHHETO CTOPAHU I, TapoBast
TypOuHa, OBITOBOH XOJIOJUILHUK, KOHAUIIMOHED, TEXHOJIOTHHU TIOJIyYSHHUS] COBPEMEHHBIX MaTepHajioB, B TOM YHCJIC HAHOMATEpUaJoB,
W HAHOTEXHOJOTWH, JJIEKTpOCTaTHYeCcKas  3aluTa, 3a3eMJICHHE  OJJIEKTPONPHOOPOB, KCEPOKC, CTPYHWHBI  NpHUHTEp,
JIEKTPOHArPEBATENbHBIC TPUOOPEI, HIIEKTPOOCBETUTEIbHBIC IPHOOPEI, TATEBAHHKA.

11 KJIACC
Paznen 4. DiekTpoanHaMmuka

Tema 3. Maznummnoe none. neKmpomazHUMHAA UHOYKUUA

IlocTossHHBIE MarHuTHl. B3auMozaeilcTBUE INOCTOSHHBIX MAarHUTOB. MarHuTHoe moJie. BEKTOp MAarHUTHONM WHAYKLHUU.
[lpuHIUI CyNepno3uIMi MArHUTHBIX Tojed. JIuHMM MarHuTHOW WHAYKIWMH. KapTWHa JWHUN MArHUTHOW WHIYKIAU IIOJIS
MTOCTOSTHHBIX MarHUTOB.

MarHuTHOE TOJIe MPOBOJHHUKA ¢ TOKOM. KapTwHa IWHWA WHAYKIMA MAarHUTHOTO TOJSA [UIMHHOTO TPSMOTO NPOBOJHUKA H
3aMKHYTOTO KOJIbIIEBOTO MPOBOIHUKA, KaTYIIKH ¢ TokoM. OmbIT Opcreaa. BzaumoneicTBrue NPOBOIHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAyJb U HallpaBlICHUE.

Cuna Jlopenna, e€ Monynp 1 HampaBieHHE. J[BIKeHHE 3apsHKEHHON YacTHUIIFI B OJHOPOTHOM MarHWTHOM moje. Pabora crsr
Jlopenna.

SIBieHMe ANEKTPOMArHuTHOW MHAYKIMH. [I0TOK BeKTOpa MarHUTHOW MHAYKIHU. DJIEKTPOABIIKYIAS CUJIa WHAYKIMHA. 3aKOH
ANEKTPOMArHUTHOM nHAYKIH Dapayes.

BuxpeBoe anmekTpmueckoe moiie. DIEKTPOABMKYIIAs CHIa WHAYKIUH B IPOBOJHUKE, MBIDKYIIEMCS IIOCTYNATEIFHO B
OJIHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHua.

WHAyKTHBHOCTP. SIBIICHHE CAMOMHIYKIIMA. DIIEKTPOABIKYIIAS CHJIA CAMOMHIYKIIHAH.

DHeprust MarHUTHOTO TIOJIS1 KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TIOJIE.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE IPHMEHEHHE: MOCTOSHHBIE MArHUTHI, 3JIEKTPOMATrHUTHI, 3JIEKTPOJBUTATEIb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TICYb.

Jlemoncmpayuu

OmneiT Dpcreaa.

OTKJIOHEHHE 3TICKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIMHUY WHIYKIIMA MATHUTHOTO ITOJIS.

B3aumoneicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuinia Amnepa.

JevictBue cuibl JIopeHlia Ha MOHBI AJIEKTPOJIUTA.

SIBneHME DIEKTPOMArHUTHOW WHYKITHH.

IIpasuno Jlenna.

3aBUCUMOCTD JIEKTPOJBIKYILEH CHIIbI HHAYKIUU OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKa.

SIBieHME CAMOVHTYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

N3ydyeHre MarHUTHOTO NOJISt KATYILIKH C TOKOM.

HccnenoBanue nelCTBUS OCTOSTHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sIBICHUS IEKTPOMArHUTHOW WHIYKITHH.

Paznen 5. KosieGaHusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenpaas cuctema. CBoOOHBIE MexaHUYeckue koneOanus. ['apMmoHnueckue xonedanwus. [leproa, yacTtora, aMIuTyaa
n ¢aza koneGauuil. IIpykMHHBIH MasTHHK. MaremMaTHYecKHi MasTHHK. YpaBHEHHE T'apMOHMYECKHX KoyieObanui. IIpeBpamenne
SHEPTHH PU TAPMOHUYECKUAX KOJICOAHUSAX.

Konebarenpupiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KojeOaHWs B WAEaTbHOM KoJeOaTelIbHOM KOHTYype. AHAaIOTHs
MEXIy MEXaHHUECKUMH W JJIEKTPOMAarHUTHBIMH KojeOaHmsMH. Dopmyna TomcoHa. 3akOH COXpaHEHHS SHEPTHH B HIACATHHOM
KOJIe0aTebHOM KOHTYDE.

[IpencraBnenne o 3aTyxaoommx KoJjeOaHWMSIX. BrIHyXIeHHble MexaHndeckne KojebOanms. PesoHanc. BriHyXneHHBIE
AJEKTPOMAarHUTHEIC KOJICOaHNSI.

[lepemennbiii Tok. CHHYCOMJAIBHBIN NEepeMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKa. AMIUIUTYJIHOE U AEHCTBYIOLIEe
3HAYCHUE CUJIBI TOKA M HANPSKCHUS.

Tpanchopmarop. IlpomsBoacTtBo, mepemada W MOTpEONICHHE SJICKTPUUECKOW SHEPrHH. OKOJOTHYECKHE PHCKH TIPH
MIPOU3BOJICTBE JIEKTPodHEpruu. KynpTypa UCHIOIB30BaHUS DJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHUYeCKne yCTPOMCTBA U IPAKTHYECKOE MPHMEHEHHE: DIEKTPUYECKUH 3BOHOK, T€HEPAaTOp MEPEMEHHOTO TOKA, JIMHHH
JNEeKTponepeaay.

Jemoncmpayuu

HccrenoBanne mapaMeTpoB KoIeOaTeIbHOM CUCTEMBI (TIPYKUHHBIA WIH MaTeMaTHIECKUH MasTHHK).

Habnromenue 3atyxaromux KoixeOaHni.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHHH.

Habnronenue pe3onanca.

CB0OOOIHEIE AIIEKTPOMArHUTHEIE KOJICOaHuS.

OcnunnorpaMmsl (3aBUCHMOCTH CHIIBI TOKA M HATIPSDKEHMS OT BPEMEHH) IUIS 3IEKTPOMArHUTHBIX KOJeOaHHH.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KAaTYIIKU HHIYKTUBHOCTH U KOHAEHCATOPA.

Mogens IMHUH 3JIEKTPOIEpENadH.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

HccnenoBanue 3aBUCUMOCTH IIEPUOAA MaJIbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBaHue nepeMEeHHOr0 TOKa B LIETH U3 TIOCJIE0BATENIEHO COEIMHEHHBIX KOHIEHCATOPA, KAaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUmMHblE 60JIHb

MexaHnueckue BOJHBI, YCIOBUS pacnpocTpaHeHus. llepuosa. CkopocTs paclpoCcTpaHEeHUs U JUInHa BOJHEIL. llomepednsle u
poJoJbHBIE BOIHBL. VIHTEepdepennys u audpakiys MeEXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTbh 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJEeKTPOMAarHUTHBIC BOJHBL. YCIOBUS M3IY4YEHHUs 3JIEKTPOMAarHUTHBIX BOJNH. B3amMHas opmenTtanus BekropoB E, B, V B
9JIEKTpOMarHuTHON BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKeHHE, IpEOMIICHHE, NOIIpH3auus, Iudpaximsi,
naTepdepernns. CKOpoCTh JEKTPOMarHUTHBIX BOJIH.

[ITxana 3MeKTpOMarHUTHBIX BOJH. [IpMEHEeHNE IICKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

ITpuHuMnb! paguocBs3y U TeneBuAcHus. Paguonokanus.

DEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroIiei Cpeibl.

TexHUYECKHE YCTPOMCTBA U MPAKTHYECKOE MPHUMEHEHHE: MYy3bIKAJIbHbIE MHCTPYMEHTBHI, YIbTPa3ByKOBas IHAarHOCTHKA B
TEXHHKE U MEIUIIMHE, Paaap, paAuoNpUEMHUK, TeIeBU30D, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHne U pacrpoCTPAHEHUE MTOTIEPEUHBIX U ITPOIOIBHBIX BOJH.

KoneGmomnieecst Teno kak HCTOYHUK 3BYKa.

Habnronenue oTpakxeHUs U MIPETOMIICHUS] MEXaHUIECKHUX BOJIH.

Habmonenue unrepdepernnu n qudpakuny MeXaHHIeCKUX BOJH.

3BYKOBOMH PE30HAHC.

HabnroeHue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHA ¢ aMIUTUTYION U 4aCTOTOM KOJICOaHHIA.

HccnenoBanue CBOWMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEIOMIICHUE, ToJIsipr3alys, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosnHeliHOEe pacnpoCcTpaHEHHE CBETa B OAHOPOAHOU cpene. JIyu cBera. ToueuHbl HCTOUYHUK
CBeTa.

OtpakeHne cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B INIOCKOM 3€pKajle.

[Tpenomienue cBeta. 3aKOHBI MIPEIOMIIEHUS CBETa. AOGCOIIIOTHBIN MMOKa3aTels npejaomiieHus. [loaHoe BHyTpeHHEe OTpaxKeHue.
IIpenenbHBIN yroJ NOJHOTO BHYTPEHHEIO OTPaXKEHUSL.

Hucniepcus ceera. CnoxxHBIN cocTaB Oenoro cBeta. LIBeT.

CoOuparonyie W pacceuBaronive JWH3bL. ToHKas JMH3a. (DOKYCHOE pAaCCTOSIHME M ONTHYEeCKas CHjia TOHKOW JIMH3BI.
[Moctpoenne n306paxxeHNit B COONPAIONIIX U PACCEUBAIOIINX JHH3aX. DOpMyIia TOHKOH JIMH3EL. YBEeTHYEHHUE, TaBaeMOe JINH30M.

IIpenensl MPUMEHUMOCTH TEOMETPUUECKOM ONITHUKH.

BonHoBast ontuka. MuaTepdepennust ceeta. KorepeHTHbIE HCTOYHMKH. Y CIOBUs HAOIIOJEHNSI MAKCHMYMOB 1 MHHUMYMOB B
nHTEp()EPEHINOHHOM KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. [Qudpakunonnas pemérka. YciaoBue HaOMIOAEHWS THAaBHBIX MAaKCHMyMOB TIIpH  ITaJCHHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIHUOHHYIO PELIETKY.

Ionspuzanus ceera.

TexHuueckue ycTpoiCTBa M MpPaKTHUECKOE NMPUMEHEHHE: OYKH, Jyna, (poToammapar, MPOEKIHMOHHBIN ammapaT, MHKPOCKOII,
TEJIECKOII, BOJIOKOHHASI ONTHKA, AN(PPAKIIMOHHAS PEHIETKA, HOIAPOHI.

Jlemoncmpayuu

[TpssmonmHEHHOE pacipocTpaHEeHNE, OTPAXKEHHUE U IpesloMiIeHHe cBeTa. OnTHueckue mpruoopsI.

ITonHoe BHyTpeHHee oTpakeHue. Mojiens CBETOBOAA.

HccnenoBanue cBOMCTB H300paKeHUI B IMH3AX.

Mojenu MUKpPOCKOIa, TEIECKOTa.

HaGumronenne naTEpQEpEHIINN CBETA.

HaGmonenue audpakuuu csera.

HaGmonenue aucnepcuu ceera.

ITomy4yeHnne cnekTpa ¢ IOMOIIBIO IPU3MBI.



[ToydeHne criekTpa ¢ TOMOIIbI0 TUHPAKINOHHON PEIIETKH.
Habnronenue moysipu3anyy cBeTa.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mMepeHne moka3aTels MPeIOMICHHS CTEKIIA.
HccrnenoBanue CBOWCTB H300pakeHNUI B JTMH3AX.
HabnroneHnue nucriepcuu cBeTa.
Paznen 6. OcHOBBI clleNMAJILHOM TEOPUH OTHOCUTEIBLHOCTH
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOH MeXaHWKHU. [locTynaTsl cnenuanbHOM TEOPHH OTHOCHTEIBHOCTH: MHBAPHAHTHOCTH
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe, IPUHITUI OTHOCHTEIbHOCTH DHHINTEeHHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH M COKPALEHUE JJTHHBI.
DHeprus U UMITYJIC PENATHBUCTCKOM YaCTHITHI.
CBsI3b MacCHI C SHEprHel 1 UMITYJIHCOM PEIITUBICTCKOM YacTHIIBL. DHEPTHS TOKOSI.
Pa3gen 7. KBanToBast pusnka
Tema 1. Dnemenntvl KGAHMOBOI ONMUKU
®otonsl. ®opmyna [Inanka cBs3u sHEPrUN (HOTOHA € €T0 YACTOTOH. DHEPTHS U UMITYJIEC (POTOHA.
OtkpeiTHe u uccinepoBanue Gporodddekra. OnbiTel A. I'. CroneroBa. 3akoHsl poTtoaddexra. YpaBHeHHe DHHINTEHHA LIS
doroaddekra. «Kpachast rpanunia» poroaddexra.
Jaenenne ceeta. OnbiThl I1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHUYeCKUE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: (POTOIIEMEHT, (OTOATIYHK, COTHEUHAs OaTapes, CBETOIUO.
Lemoncmpayuu
®oTo3(PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHEro (HoTodpdekra.
CseronuoS.
Connednas Oatapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pe3epdopaa mo paccesHuro o -uacTuil. Ilmaneraphas moxaenb atoma. [loctynater Bopa.

W3znyuenne n noryonieHre GOTOHOB IIPU MEPEXo0Jie aTOMa C OJHOTO YPOBHS SHEPTUH Ha Apyroil. Buasl ciektpo. CriekTp ypoBHEH
SHEPTHH aToMa BOAOPOJIa.

BomnHoBbIe cBolicTBa yactull. Bosusl e bpoiinsa. KopnyckynspHO-BOJIHOBOH Tyau3M.
CHOHTaHHOE U BBIHYK/IEHHOE U3JIy4YEHUE.
TexHUYecKHe YCTpOHCTBa W TPaKTHYECKOE NPHUMEHECHHE: CHEKTPANbHBIA aHamu3 (CHEKTPOCKOI), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED.
Jlemoncmpayuu
Mopens ombsita Pesepdopaa.
OrnpeneneHue JUIMHBI BOJHBI J1a3epa.
Habnronenne TuHEHYIAThIX CIIEKTPOB U3Ty4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopruie pabomoi
HaGuroienne TMHERYAaTOrO CIEeKTpA.
Tema 3. Amomnoe s0po
OKCHEpUMEHTHI, JI0Ka3bIBAIONINE CIOXHOCTh cTpoeHus sapa. OTkpbITHe panuoakTHBHOCTH. OmbiThl Pesepdopaa 1o
OTIPE/ICIICHNIO COCTaBa paJNOAaKTHBHOTO mM3nmydeHus. CBoiicTBa ambga-, Oera-, TaMMa-H3TydeHH. BinWsHNE PagroakTHBHOCTH Ha
KHUBBIC OPTAHU3MBI.
OTKphITHE TIpOTOHA W HelTpoHa. Hykinonnas monens snpa ['elizenOepra—liBanenko. 3apsin siapa. MaccoBoe 4uciio sipa.
Hzoromnsl.
Anbda-pacnan. DIeKTPOHHBIN U TO3UTPOHHEIN OeTa-pacnan. [lamMmma-u3mydenue. 3aK0H paJIiOaKTHBHOTO PacIajia.
DHeprus cBA3M HyKJIOHOB B siipe. SlnepHble cuibl. Jledext Maccol sapa.
SAnepusle peakuuu. [leneHue U CUHTES sIEP.
Snepubrii peaktop. TepmosnepHblii cuHTe3. [IpoOieMbl W MEPCIEKTHBHI SACPHOW DHEPTETHKU. DKOJOTHYECKHUE ACTIEKTHI
SIZIEPHOM YHEPTETHUKH.
OneMeHTapHbIe 4acTHLbL. OTKPBITHE TTO3UTPOHA.
MeTonpl HaOMIOACHNS M PETUCTPAINN SJIEMEHTapHBIX YaCTHII.
DyHIaMeHTAIbHBIE B3auMOIeHCTBUA. EMUHCTBO pU3mdeckol KapTHHBI MHpA.
TexHn4ecKue yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: IO3UMETD, KaMmepa BuibcoHa, siaepHbIii peakTop, aToMHasi 6oMoa.
Jemoncmpayuu
Cu€TunK HOHM3UPYIOIUX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul
HccnenoBanue TpekoB yacTHil (110 TOTOBBIM (oTorpadusim).
Pa3nen 8. DjieMeHTbI ACTPOHOMMHU U ACTPOPU3MKH



Dransl pa3BUTHS aCTPOHOMHUU. [IpHUKIIaTHOE M MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHMH.

Bun 3Bé3aHoro Heba. Co3Be3aus, ApKue 3BE3IbI, MJIAHETHI, X BUIAUMOE JIBFDKEHUE.

ConHevyHasi cucTema.

Comnrne. ComHedHast akTHBHOCTh. McTtounnk sHeprun ConHIa M 3BE31. 3BE3BI, HX OCHOBHBIC XapaKTEePHUCTHKH. J(marpamMma
«CIEKTPANBHBIA KJIaCC — CBETHMOCTHY». 3BE3IBI IIABHOM MOCIENOBATEIFHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY» IS 3BE3]
[JIaBHOM MOCTIeI0BaTeNbHOCTH. BHyTpeHHee cTpoenue 3B€34. CoBpeMEHHbIE MTPEICTABICHUS O POUCXOXKIEHUH U 3BoJtoruu ColHua
U 3BE3]1. DTaIbl )KU3HH 3BE3I.

Mueunsrnii [Tytes — nama Iamaktuka. [lomoxxenne u nemwkenue Comnna B [Namaxtuke. Twmbl ramaktuk. PammoramakTiku u
KBa3apbl. YEpHbIE IBIPHI B sipax rajJaKTHK.

Bcenennas. Pacmmmpenne Bceenennoii. 3akon XaO0ma. Paszberanue ramaktuk. Teopuss bonbmoro B3peiBa. PemukroBoe
H3JIy4EHUE.

MacmrabHast cTpykTypa Beenennoii. Meraranakruka.

Hepemménubie mpo0i1eMbl aCTPOHOMHH.

Vuenuueckue nabniooenus

Habnromennss HEBOOPYXKEHHBIM TIIA30M C HCIOJIH30BAaHHEM KOMITBIOTEPHBIX TMPHIOKCHUN IS ONPENEeNICHHS ITOJIOKEHHS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC co3Be31usi CeBEpHOTO MOMYIIAPHs U SIPKUE 3BE3HI.

Ha6monenus B Teneckon JlyHsl, mnanet, Mneunoro [Tytu.

Oo6o0maroniee NoBTOpeHue

Pomp ¢u3uku m acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHON M ATHYEeCKOH chepax nesTeTbHOCTH
YeII0BEKa, POJIb U MECTO (DU3UKHU M ACTPOHOMHHU B COBPEMECHHOW HAYYHOW KapTHHE MHpa, POjib (GU3NUIECKOI Teopun B POPMHUPOBAHUHU
MpeaCTaBICHAN O (pu3uyYecKod KapTHHE MHpa, MecTO (HU3NYECKOH KapTHHHI MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTaBICHUN O IPUPOAE.

Me:xnpeaMmeTHble CBA3U

N3yuenue kypca Gpusuku 0a30BOro ypoBHs B 11 Kitacce OCYIIECTBIIACTCS ¢ YYETOM COACPKATEIBHBIX MEKIIPEAMETHBIX CBs3EH
¢ KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHUH, TeOTpaQyy ¥ TEXHOIIOTHH.

Medicnpeomemuvie nousimusi, CBI3aHHBIC C U3yYCHHEM METOJOB HAay4yHOTO TMO3HAHUS: SIBICHHE, HAYYHBIA (haKT, THIIOTE3a,
(dusnyeckas BeJIMYKMHA, 3aKOH, TCOPHs, HAOII0ICHUE, IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJICITh, U3MEPCHUE.

Mamemamuxa: pelicHHE CHCTEMBl YpaBHEHHH, TPHUTOHOMETpHYECKHE (QYHKIMHU: CHHYC, KOCHHYC, TaHTCHC, KOTAHTCHC,
OCHOBHOE TPUT'OHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M UX IMPOEKIMH HAa OCH KOOPAMHAT, CIIO)KEHHWE BEKTOPOB, NMPOU3BOIHBIE
3JIEMEHTAPHBIX (HYHKIUH, IPU3HAKK O00HSI TPEYTrOJbHUKOB, ONPEIS/ICHHE TUIOIIAAN IUIOCKUX (Uryp 1 00bEMa Tell.

buonoeus: >nexTpudeckue SBICHUS B )KUBOU MPHUPOJE, KoJeOaTeIbHBIC ABIKCHHS B )KUBOH MPUPOJIE, ONTHICCKUE SBICHUS B
JKUBOM MpuUpoAe, JecTBUE pajuallii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HHE AaTOMOB UM MOJEKYJ, KpHUCTa/NIMYecKass CTPYKTypa TBEPABIX TeN, MeXaHU3Mbl 00pa3oBaHUs
KPUCTAJLINYECKON PEIUETKYU, CIEKTPAIbHBIN aHAIN3.

Teoepaghus: MarHUTHBIE TONMIOCAa 3eMIIM, 3aJIE)KH MATHUTHBIX PyH, (OTOChEMKA 3eMHOH IOBEPXHOCTH, MpeAcKa3aHHe
3eMJIETPSICEHUH.

Texnonoeus: NWHUM DIEKTPONEpenad, TeHepaTop MEPEeMEHHOTO TOKa, 3JIEKTPOJBUTATENh, WHAYKIMOHHASI Tedb, pajap,
paanoNpHEMHUK, TEIEBH30D, aHTeHHA, TenedoH, CBU-nieus, MpOeKIIMOHHBIH aIapaT, BOJOKOHHAS ONTHKA, COTHEYHAS OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TIPOTPAMMBI IO ®U3UKE HA YPOBHE CPEJHET'O OBIIEIO
OBPA3OBAHUA

OcBoeHue ydeOHOro mpemMmera «®Du3uka» Ha ypOBHE cpeaHero oOmiero oOpa3zoBanus (0a30BBI YPOBEHB) JOIKHO
06CC1'I€‘II/ITB JOCTUIKCHHUE CICAYIOMNX TUIYHOCTHBIX, METAITPECIMETHBIX U TPEAMETHBIX OGpaBOBaTeJ'H)HBIX PE3YIBTATOB.

JJMYHOCTHBIE PE3YJIbTATHI

JlmaHOCTHBIE pe3ynpTaThl OCBOCHHMS y4deOHoro mpeamera «@Pu3mMKa» TOJDKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJarommuxcss PyKOBOJCTBOBAaThCS CHOPMUPOBAHHON BHYTPEHHEW MO3HMIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHCHTAIUH,
MMO3UTHUBHBIX BHYTPCHHUX YOCXKICHHU, COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IIEHHOCTSM POCCHIICKOTO O0OIIecTBa, paclIMpeHHe
JKU3HCHHOI'O OIbITa U OIIbITa ACATEIIBHOCTH B MPOLECCCE pCain3alilii OCHOBHBIX Hal'IpaBJ'ICHI/Iﬁ BOCITUTATEIHLHOMN JACATCIBbHOCTHU, B TOM
YHUCIIe B YaCTH:

1) rpa:k1aHCKOro0 BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAYKAAHCKON MO3UIIMN 00YyJaIoNnIeTocs Kak aKkTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIeCcTBa;

MIPUHATHE TPATUIIHOHHBIX 00IIEYeI0BEYeCKAX T'YMaHHCTHIECKUX U IEMOKPAaTHYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESATCIBHOCTh B MHTEPECaX IPa)kIAaHCKOro OOIIEeCTBA, Y4aCTBOBATh B CaMOYIPABICHUH B
00pa30BaTEeNFHON OpPTraHU3alIHY;

YMEHHE B3aUMOJCHCTBOBATE C COIIMATBHBIMA HHCTUTYTaMH B COOTBETCTBUH C MX (DYHKIMSAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM NESATENBHOCTH;

2) NATPUOTHYECKOr0 BOCIIUTAHMS:

c(hopMHPOBAHHOCTH POCCUICKOM TPaXK TaHCKOW WICHTUIHOCTH, MTATPUOTHU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHIMBOJIAM, JOCTHXCHHSAM POCCHHCKUX YUEHBIX B 00JIaCTH (GU3UKN M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:



c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO IIOBEACHHUS;

CIIOCOOHOCTH OLICHWBATH CUTYALMIO M IPHHUMATh OCO3HAHHBIC PEIICHNUS, OPHEHTUPYSCH Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI
U LIEHHOCTH, B TOM YHCJIC B AESATEIBHOCTH YUEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHUBOTO Oy IyIIero;

4) 3¢TeTHYECKOro BOCHHTAHMA:

JCTETHYECKOE OTHOILCHNE K MUPY, BKJIIOYasi 3CTETUKY HayYHOT'O TBOPUYECTBA, NPUCYILETO (PU3MUECKOI HayKe;

5) Tpya0BOTrO BOCIMTAHUSA:

HHTEpeC K pa3IndHbIM cepaM NpodecCHOHATIBHON ACSATSIBHOCTH, B TOM YHCJIC CBA3aHHBIM C (PU3UKOH M TEXHUKOH, yMEHHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOD OyayIeit mpodeccuu u pearn3oBEIBaTh COOCTBEHHBIC )KU3HCHHBIC TUIaHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHMIO B 001acTH (DM3UKH Ha NPOTSHKEHUN BCEH JKU3HU;

6) IK0JIOrHYEeCKOro BOCHUTAHMSI:

c(hOPMHPOBAHHOCTH 3KOJIOTUYESCKOM KYJIBTYPBI, OCO3HAHHE III00aIbHOT0 XapaKTepa SKOIOTHIECKUX MpoodieM;

IUIAHUPOBaHUWE W OCYLIECTBJICHHE NEHCTBHH B OKpYXXaloOlleil cpele Ha OCHOBE 3HAHMS LENeH YCTOHYMBOTO Pa3BHUTHSA
YeJI0BeUECTBA;

pacIIpeHne ONbITa AeATEIFHOCTH SKOJIOTHYECKOM HalpaBJIeHHOCTH Ha OCHOBE HMEIOIINXCSI 3HAHHUH 110 (PH3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAaHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PM3NUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAy4YHOH NEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YYCHHs (U3HUKH OCYIIECTBIATH MPOCKTHYIO H
HCCIICIOBATENBCKYIO ACATEIFHOCTh HHIMBUIYAIBHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/bHbIEe yHUBepPcadbHble YyueOHbIE JeHCTBUS
BasoBble Jjornueckue aeiicTBuA:

CaMOCTOSATENLHO (POPMYIINPOBATH M aKTYaJIM3UPOBATh NPOOJIEMY, pacCCMaTPUBaTh €€ BCECTOPOHHE;

OTIPENIEIATH ISTH IEeATeITLHOCTH, 331aBaTh ITAPaMETPhl H KPUTEPHH MX JOCTHKCHHUS;

BBISBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3MUICCKUX SBICHUX;

pa3pabaThIBaTh IUIAH PEIICHHUS MPOOIEMBI ¢ YUETOM aHAIM3a UMCIOIIUXCS MaTepHaIbHBIX U HEMATePHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JACATCIbHOCTH, OLHCEHUBATH COOTBCTCTBUEC PE3YJIbTATOB ICIAM, OLCHUBATHL PUCKU HOCHG}ICTBI/If/'I
JIeSITeTBHOCTH;

KOOPAUHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUSAX PE€AJIBHOTO, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Ppa3BUBATh KPCATUBHOEC MBIINIJICHUEC IMMPU PECIICHUUN KU3HECHHBIX HpO6JIeM.

Ba3oBble ucciiegoBaTeIbcKue AeiiCTBUA:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUSBBIMU MMOHATHAMU H METOAAMHU (PU3NUECKON HAYKH;

BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENbCKON M TPOEKTHOM JESTENBbHOCTH B 00JacTH (DHU3MKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOUCKY METOJIOB PEIICHUS 3a1a4 (PU3NUECKOTO COAEPIKaHUs, IPUMEHEHUIO PAa3IMIHBIX METOIOB
MTO3HAHUS;

BJIaJICTh BUJAAMU ACATCIBHOCTH MO IMOJYUYCHHIO HOBOI'O 3HaHHA, €0 MHTCPIPETAIIUH, Hpeo6pa3013aHmo U INPUMCHCHHIO B
Pa3IMYHBIX Y4€OHBIX CUTYallUsIX, B TOM YHCJIE IIPH CO3JaHUH yYeOHBIX MPOEKTOB B 001aCTH (PHU3KKH;

BBIIBIAITh TIPUYIHHHO-CJICJICTBEHHBIC CBS3M M AaKTyallM3UPOBaTh 3aJady, BBIIBUTATh THIOTE3y €€ pCIICHUs, HaXOIHTh
apryMeHTHI TS JOKA3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh TapaMeTPhl M KPUTEPHH PELICHUS;

AHAJIM3UPOBATH IIOJIYUYCHHBIE B XOA€ PCIICHUA 3aaadyd pe3yJbTaTbl, KPUTUYCCKH OICHUBATH HNX JOCTOBCPHOCTD,
[IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYIHUPOBATE COOCTBCHHBIC 331a4 B 00pPa30BaTEILHON ACATEIIFHOCTH, B TOM YHCIIC TIPU H3YICHUU (PHU3HKHY;

JlaBaTh OLICHKY HOBBIM CHUTYallUAM, OICHUBATH HpHO6peTéHHBIﬁ OIIBIT,

YMETH NIEPEHOCUTH 3HAHUA 110 (i)I/ISI/IKC B IPAKTUYECKYIO 00J1aCTh KU3HCACATCIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeif;

BBIABUTATh HOBBIC UACH, IPEAJIAraTh OPUTHHAJIIBHBIC TOAXOAbI U PEUICHUA,

CTaBUTH l'lpO6J'leMBI 1 3aJ1a4d, OJOITYCKAaroIInue aJilbTCPHATUBHBIC PCIICHUA.

Pabora c unpopmanueii:

BJIAJICTh HABBIKAMH IONy4eHUs] HHGOpMAnuu (PU3MIECKOTO COMCpKAHUS U3 UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH ITOVCK, aHAIIN3, CHCTEMATH3AIMIO ¥ HHTEPIIPETAINIO HH)OPMAINH PAa3TNIHBIX BUOB U (OPM MIPECTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUY;

UCTOJNB30BaTh  CpeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTMH B  PEHICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHM3alMOHHBIX 3aJad C COONIOACHHWEM TpeOOBaHHMHA SPTOHOMHUKH, TEXHHKH O€30IaCHOCTH, THTHEHEL,
pecypcocOepexeH s, MPaBOBBIX M STHIECKUX HOPM, HOPM HH()OPMAIMOHHON O€301TacCHOCTH;

CO03/1aBaTh TEKCThI (PU3MYECCKOTO COJNCPXKAHUS B PA3IUYHBIX (opMmMaTax ¢ yu€ToM Ha3zHadeHHs WHGPOPMAIMU U IIEICBOMN
ayIUTOPHH, BEIOUPAst ONTUMAIEHYIO ()OpMY TPEACTABICHUS M BU3YaTN3aIlIH.

KomMyHUKATHBHBIE YHHBepcadbHble yueOHbIe 1elicTBHA:

OCYILECTBIIATH OOIICHHE HA YPOKaX (PU3UKU M BO BHE-YPOUHOU JCATEIBHOCTH;

pacro3HaBaTh MPEAINOCHUIKH KOH(IUKTHBIX CUTYAIIUi U CMST4aTh KOH(IUKTEI,



Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPE/CTB;
MOHMMATh U UCTIOJIb30BATh IPEUMYILECTBA KOMAHIHOW ¥ MHINBHIYaIbHOI paboThI;
BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX ACHCTBUI C y4éTOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKIOTro WieHa
KOJUIEKTHBA;
MIPUHAMATH [EIT COBMECTHON JEATEIbHOCTH, OPTraHM30BBIBATh U KOOPAWHUPOBATH JEHCTBHSA 10 €€ TOCTIKEHUIO: COCTABIISTh
IUIaH JCUCTBUH, pactpeselisiTh POJIU ¢ Y46TOM MHEHHUI yYaCTHHKOB, 00CYKIaTh pe3ybTaTbl COBMECTHOH paboThI;
OLIEHMBATh Ka4e€CTBO CBOETO BKJIA/Ia M KAXKIOT0 y4acTHHKA KOMaH/Ibl B OOLIMI pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHSIM;
IIpeAaraTth HOBBIC MPOEKTHI, OLICHUBATH UICH C NO3UIMN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOH 3HAUYMMOCTH;
OCYIIECTBIIATh O3UTHBHOE CTPATErMYECKOE IOBEJCHUE B Pa3MYHBIX CUTYyalUsX, MPOSBILITE TBOPUECTBO M BOOOpaXKEHHE,
OBbITh HHUIIMATHBHBIM.
PerynsiTuBHbIe yHMBepcaJIbHbIe YueOHbIe AelcTBUS
Camoopranuszanms:
CaMOCTOSTENILHO OCYILECTBIIATH MMO3HABATEIbHYIO AEATEIBHOCTh B 00JIACTH (PU3MKHM M aCTPOHOMHMH, BBISBIATH HPOOJIEMBI,
CTaBUTH U (popMynHpoBaTh COOCTBEHHBIE 331a4H;
CaMOCTOSATENLHO COCTABIATH IUIAH PEIICHHUS PacUETHBIX M KAYCCTBEHHBIX 3a/1a4, IUIAH BBIIIOJHEHHS NMPAKTHUECKON paboThI C
y4ETOM MUMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEINOUTCHUH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmmpATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX IIPENOYTCHUH;
JlenaTh OCO3HaHHBIN BBIOOP, apIyMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;
OIICHUBATh IPUOOPETEHHBIHN OIBIT,
cnocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYAWIMHM B 00nacTh (U3HMKM, TIOCTOSHHO IIOBBINIATH CBOH
00pa3oBaTeNbHBIA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B AEATEIIHOCTh, OLICHUBATh COOTBETCTBUE PE3yIbTATOB LIEIIIM;
BJIAJICTh HABBIKAMH ITO3HABATEIBHONW Pe()IEKCHH KaK OCO3HAHMS COBEPINAEMBIX JCHCTBUH M MBICIHTENBHBIX MPOLECCOB, UX
pe3yJbTaTOB U OCHOBAHUI;
UCIIONIb30BaTh NPUEMBI pe(IICKCHH JIJIsl OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEILCHUS;
YMETh OIIEHHBATh PUCKU M CBOEBPEMEHHO NMPHHUMATh PELICHHS 110 UX CHIDKCHUIO;
MIPUHUMATh MOTHBBI ¥ apTYMEHTHI IpYTUX TPH aHAJIHM3E Pe3yIbTAaTOB JIESTEIEHOCTH;
MIPUHUMATE ce0s, TOHNMasi CBOU HEJJOCTATKH U JIOCTOMHCTBA,;
MIPUHUMATh MOTHBBI ¥ apTYMEHTHI JIPYTUX MPH aHAJIN3€ Pe3yIbTaToOB JEITEIbHOCTH;
NIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OMIHOKH.
B mporecce MOCTHKEHHsI JMYHOCTHBIX PE3YyJIbTATOB OCBOEHMS MPOTpaMMbl 10 (H3MKE JIsi YPOBHS CPEIHEro oOIiero
00pa30BaHuUs y 00YYaIOLIUXCS] COBEPIICHCTBYETCSI YMOLIMOHANBHBIM HHTEIUICKT, IPEANoIararomuii chopMUpOBaHHOCTE!
CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHHE, BHICTH HAIPABICHHUS Pa3BUTHA
CcOOCTBEHHOM IMOIMOHAIBHON Cephl, OBITH YBEePEHHBIM B ce0e;
CaMOpEeTyJINPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBECHUE, CIIOCOOHOCTh
aJalTHPOBATHCS K AMOIIMOHAILHBIM U3MEHEHHSM M TIPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEII MOTHUBALIMM, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTIXKEHHIO IEJH U YCIEXy, ONTUMU3M, HHUIUATUBHOCTh, YMEHUE
JIEHCTBOBATh MCXO/ISI M3 CBOMX BO3MOKHOCTEH;
SMIMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh YMOILMOHAIBHOE COCTOSHHUE APYTHX, YUYUTHIBATh €r0 MPH OCYIIECTBICHUU
00IIeHHNs1, CHOCOOHOCTH K COYYBCTBHIO M CONIEPEKHBAHUIO;
CONMAIBHBIX HaBBIKOB, BKIIFOYAIONINX CHOCOOHOCTH BBICTPAMBATH OTHOIIEHHS C APYTHUMH JIOIBMH, 3a00THUTHCS, MPOSBIATH
HHTEpEeC U pa3penaTb KOHPIUKTHL.

HPEJMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTb COPMHPOBAHHOCTH Y
00yJarImuXcs YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPax PoJib U MECTO (QU3MKH B POPMUPOBAHUN COBPEMEHHOW Hay4YHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOIHH, B IPAKTUYECKON e TENbHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHHS M3YUSHHBIX (PM3NIECKUX MOJENEeH: MaTepuaibHas TOUKa, MHEpIUalbHas CHCTEMa OTCUETa,
a0COJIOTHO TBEPAOE TEJIO, UJICANIBHBINA I'a3, MOAEIN CTPOCHMS T'a30B, XKMIKOCTEH M TBEPJIBIX TEJ, TOUCUHBIH JJIEKTPUUECKUH 3apsn
IIpYU peleHny (PU3NUECKHX 3a/1ay;

pacno3HaBaTh (pu3nUecKue ABICHUS (IPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJIAPHO -KHHETHYECKOH
TEOpPHU CTPOSHHS BEIIECTBA M 3JIEKTPOJMHAMHKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSMONMHEHHOE IBHKEHHE, CBOOOIHOE
naJIcHNe TeJ, ABWKEHHE 10 OKPYXHOCTH, HHEPLUS, B3auMoJelicTBre Tel, Auddy3ns, OpOyHOBCKOE JIBMKEHHE, CTPOCHHUE KHUKOCTEH
n TBEPABIX Tel, M3MEHEHHWEe 00bEMa TeNn INpH HArpeBaHWM (OXJIaXICHHWH), TEIUNIOBOC PAaBHOBECHE, WCIAPEHHE, KOHICHCAIWS,
IUTaBJICHHE, KPUCTAJUIN3alKsl, KUIICHNE, BIaXKHOCTh BO3/YXa, [TOBBIIIICHUE AABJICHUS ra3a IPH €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBA3b MEX]y ITapaMeTpaMM COCTOSIHUS ra3a B U30IpoLeccax, MIEKTPU3alus Tell, B3aUMOJEHCTBUE 3apsAaA0B;



ONUCHIBATh MEXAHUUYECKOE JBIDKCHHE, HCTONB3ys (DU3NUECKHE BEIUYUHBL: KOOPAMHATA, IyTh, IEPEMEIICHHE, CKOPOCTH,
YCKOpEHHe, Macca Tella, CHIa, UMITyJIbC Tela, KHHETWYecKas O3HEprus, IOTCHIMAlIbHAs JHEPTHs, MexaHHdeckas pabora,
MEXaHWYeCKasi MOLIHOCTh; IIPH ONMHCAHWU MPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICT HCIIOJIB3YyEMbIX BEJIMUUH, HX 0003HAYECHUS U
€AMHHILBI, HAXOIUTh (OPMYJIBI, CBI3BIBAIOIIIE JAHHYIO (PU3NUECKYIO BEMMUYNHY C IPYTUMH BEIMUHMHAMM;

OIIMCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIUIOBBIC SBICHMSA, UCTONB3Ysl (PU3MUECKHE BEIWUIHMHBI: JaBICHUE Ta3a,
TEeMIIepaTypa, CpeOHss KHHETHYeCKas SHEPTus XaOTHYECKOTO JBIDKEHUS MOJIEKYJ, CPEJHEKBAJpaTHYHAs CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsIS1 SHEPTrus, paboTa rasza, Ko3((GHIUESHT MOJIE3HOT0 NEHCTBHS TEIJIOBOTO JBUIATElIs; TP OTIUCAHUH
MPaBUJIBHO TPAKTOBATh (DPU3MYECKHH CMBICT HCIONB3YyEMBIX BEJIWYMH, HX OOO3HAYCHHS W EAWHMIBI, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BETHUNHY C IPYTUMHU BEIMIHHAM;

OIUCHIBATH M3YYEHHBIC DIICKTPHYECKUE CBOWCTBA BEILECTBA M DJIEKTPHUYECKUE SBJICHUS (IPOLECCHI), UCTIONB3Ys (HU3NYEeCKue
BEJIMYMHBI: MIEKTPUUCCKHUIN 3apsill, JEKTPHUIECKOE MOJIE, HANPSDKEHHOCTD MOJA, MTOTCHIHAN, PA3HOCTh OTEHINAIOB; IPH ONMHCAHUN
MPaBUJIBHO TPAKTOBaTh (PU3MYECKHUH CMBICH HCIONB3YEMBIX BEIMYHH, WX OOO3HAYCHMS W EAWHHIBL, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO ((U3NYECKYIO BETUUUHY C IPYTUMHU BETHYUHAMI;

aHAJIM3MPOBaTh (DU3MYECKHE MPOLECCHl W SBJICHHS, WCIONB3ys (HU3MYECKHE 3aKOHbI M NPUHLUIBI 3aKOH BCEMHPHOTO
maroterns, |, |l u Il 3akorsr HeloToHa, 3aKOH COXpaHEHHS MEXaHHYCCKOH SHEPTHH, 3aKOH COXPAaHCHHS HMITYJbCA, MPHHITUT
CYNCPIO3UIINN CUJI, TPUHIUII PABHOIPAaBUA HWHEPLUUAJIBHBIX CUCTEM OTC‘-IéTa, MOJICKYJIAPHO-KMHETUYCCKYIO TCOPUIO CTPOCHUA
BEILIECTBA, ra30BbIe 3aKOHBI, CBSA3b CPEJHEH KMHETUUECKON SHEPIUHU TEIIOBOTO ABHMKEHUSI MOJIEKYJN C aOCOJIIOTHOHM TeMIlepaTypowu,
MIEpPBBI 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHHUs JJICKTPHUYECKOTO 3apsia, 3akoH KyioHa, mpu 3TOM pas3muyaTh CIIOBECHYIO
(hOpMyIHPOBKY 3aKOHA, €0 MaTEMaTHIECKOE BHIPAKEHHE U yCIOBHSA (TPaHMIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC NPUHLUIBI JCUCTBHS MallWH, NPUOOPOB M TEXHWYECKUX YCTPOMCTB; pas3jinyaTh YCIOBHA HX
0€3011acHOTO UCTIONF30BaHMS B TOBCETHEBHOM KU3HH;

BBIIIOTHATH HKCIIEPUMEHTHI 110 HCCIICOBAHNIO (DM3NUCCKUX SBICHUH M MPOIECCOB C MCIOIB30BAHUEM NPSIMBIX U KOCBEHHBIX
u3MepeHuil, npu 3ToM (OPMYJIUpPOBaTH INPOOJEMy/3aJady W THUIOTE3y Y4eOHOro SKCIIePUMEHTa, COOMpaTh YCTaHOBKY U3
NPEeAI0KEHHOT0 000PYI0BaHUsL, IIPOBOJUTE ONBIT U (POPMYIIMPOBATH BBHIBOABI;

OCYIIECTBIIAITh TNPSIMBIE M KOCBEHHBIC H3MEPEHMS (M3WYECKUX BEIMYUH, IPH 3TOM BBHIOMpPATh ONTHUMAIBHBIH CIIOCOO
HU3MEPCHUA U UCTIOJIb30BATH U3BCCTHBIC METOAbI OLICHKHU HOFpeIHHOCTeﬁ H3MepeHHﬁ;

HCCJICA0BATh 3aBUCUMOCTH MEXKIY (1)I/I3I/I‘IeCKI/IMI/I BCJIMYMHAMU C HUCIIOJIBb30BAHUEM IIPAMBIX H3MepeHHﬁ, Inpu  35TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOTYIECHHON 3aBUCHMOCTH (DPM3MUECKUX BEJIMUMH B BUJIE TAOJIHI U rpaMKOB,
JienaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIO0BaHNUS;

coOmoiaTh IpaBuiia 0e30MacHOro TPyZAa NpH MPOBEICHWH MCCIEeNOBaHMH B paMKax y4eOHOro 3KCIepUMEHTa, y4ueOHO-
HCCIIE0BATEIbCKON M MIPOEKTHOM NEATENILHOCTH C UCTIOIb30BAHUEM N3MEPHUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYI0BAHHMS;

pemats pacu€THBIC 3a/1a9H C SBHO 33aHHOM (PU3MYECcKOi MOAENBI0, HCHONb3Ys (pU3NYecKre 3aKOHBI U IPUHIUIIEL, Ha OCHOBE
aHaJM3a YCJIOBHS 33/1a4M BBIOMPATh (DU3UUECKYIO MOJIENb, BBIIENATH (U3UUECKHE BENMYMHBI U (GopMyibl, HeoOXoaumble ais eg
peuicHus, NpoOBOJAUTH pacqéTm 1 OLCHUBATH PCAJIBHOCTD MMOJYYECHHOI'O 3HAYCHU q)H?;H‘IeCKOfI BCJIIMYWHBI,

pemnaTh KauecTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HEITPOTHBOPEUYHBYIO LIETIOUKY PACCYKACHUH C OIIOPOH Ha U3yUEHHbIC
3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3MUECKHE SBIICHUS;

HCIOJIB30BaTh MPU PCIICHUN y'—Ie6HLIX 3aaa4 COBpEMCHHBIC I/IH(bOpMaI_[I/IOHHI)Ie TCXHOJIOT'UU JId TIOUCKA, CTPYKTYPUPOBAHUA,
MHTEPIIPETalli W IPEACTAaBICHUS Y4eOHOM M Hay4YHO-NIONMYJIAPHOM WMHQPOPMAIMHU, IOJYYCHHOH M3 pA3IMYHBIX HCTOYHUKOB,
KPUTHUUYECKH aHAJIN3UPOBATH MOJIy4aeMylo HH(POPMAIHIO;

MIPUBOJNTH TPUMEPH BKJIaJa POCCHMCKHX W 3apyOeXKHBIX YYEHBIX-(MU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB
OKpY>KaroLIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETHYECKHE 3HAHUS 110 (PU3MKE B IOBCETHEBHON KMU3HU JUIs o0OecTieueHns: 6e301acHOCTH TP 00paIeHny ¢
npubopaMr MW TEXHHYECKHMHU YCTPOHCTBAMH, AN COXPAaHEHHS 3/0POBBS M COONIONCHHS HOPM SKOJIOTHYECKOTO TIOBEICHUS B
OKpYy>KarolieH cpene;

paboTrare B TpyIme C BBIIOJHEHWEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIAHMPOBATh pPabOTy TPYIIBI, PAaLHOHAIBHO
pacrpeneniaTh 003aHHOCTH U IUIAHUPOBATh AESATEIHHOCTh B HECTAH/IAPTHBIX CHTYalMsX, aJIeKBATHO OLICHWBATh BKJIAJ KaXKAOTO U3
YYaCTHHKOB TPYIIIbI B PELICHNE PACCMAaTPUBACMON TIPOOIIEMBI.

K xoHmy oOyuyenns B 11 kiacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXaTh C(OPMHUPOBAHHOCTD Y
00y4alomuXcsl YMEHHUH:

JIEMOHCTPHPOBATH Ha IIPUMEPAX POJb U MECTO (pU3UKH B (POPMHUPOBAHUN COBPEMEHHOW HayYHON KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B MPAKTUICCKON JEATEIHHOCTH JIIOIeH, IIETOCTHOCTh M €MHCTBO (PM3MUIECKON KapTUHBI MUPA,;

YUYHUTBIBATh TPAHULBI IPUMEHEHUS M3YUYEHHBIX (PM3MYECKUX MOJEJICH: TOUSUHBIN 3JICKTPUUYECKUIT 3apsill, JIyd CBETA, TOUCUHBIN
HCTOYHHK CBETA, SAECPHAS MOJIENb aTOMA, HYKJIOHHAsI MOJEIIb aTOMHOTO SiApa MPH pelIeHUH QU3NIECKUX 3a1a4;

pacno3HaBaTh (pU3NYECKUE SABICHUS (IPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB JIJICKTPOAMHAMUKH WM KBAaHTOBOH
(U3MKH: DJIEKTpUYECcKasi MPOBOANMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBHS TOKA, B3aMMOJICHCTBHE MarHUTOB,
JICKTPOMarHuTHass WHAYKIHS, NEWCTBHE MarHUTHOTO MHOJIS HA HMPOBOAHUK C TOKOM M JBWOKYLIMHCS 3apsil, 3JIEKTPOMAarHUTHBIC
KoneOaHus M BOJHBI, MNPAMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaXEHWE, MNpesloMIeHHe, HHTepdepeHnns, audpakuus u
NOJApU3aLMsl CBETa, JHcCHepcHs cBeTa, (oTodnekTpuyeckuil sddext (potosddekr), cBeToBOE nHaBlieHHE, BO3HUKHOBEHHE
JIMHEHYaTOro CIEKTpa aToMa BOJIOPO/A, ECTECTBEHHAsI M HCKYCCTBEHHAs! palMOAKTHBHOCTD;



ONHUCHIBATH H3YyYCHHBIC CBOWCTBA BEHIECTBA (SIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE, SICKTPUYECKYIO IPOBOJHMOCTH
PA3IMYHBIX CPEN) U 3JIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), UCIONb3Ys (DM3MIECKUE BETMUNHBL: 3IEKTPUUECKUH 3apsil, CHIa TOKa,
JICKTPUUYECKOE HAIPSDKEHUE, DJIEKTPUUECKOE CONPOTHBIICHHE, PA3HOCTH ITOTEHIMANIOB, 3JIEKTPOJBIDKYIIAs cuila, padora TOKa,
MHIYKIUS. MarHUTHOTO MOJA, cuia Ammepa, cuia JlopeHIa, MHIYKTHBHOCTh KaTyIIKH, SHEPTHsS JJEKTPUYECKOr0 M MarHHUTHOTO
TI0JIEH, IEPHOA M YacToTa KoneOaHui B KoJIeOaTeIbHOM KOHTYPE, 3aps/] X CHJIa TOKA B IIPOIECCE TAPMOHNIECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (POKYCHOE pacCTOSHHE M ONTHYECKash CHiIa JIMH3BI, NMPH ONUCAHHUHM MNPAaBWIBHO TPAKTOBAaTh (M3MYECKUI CMBICI
UCIIONIb3YEMBbIX BEJIMYUH, UX O00O3HAYeHHsS W €IMHMIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIWYMHY C
JPYTUMU BEITHIMHAMH;

OTIMCHIBATh M3YYCHHBIC KBAaHTOBBIE SBJICHHS U NPOIECCHI, NCTIONB3Yys (HU3MUECKHUE BEIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, YHEPTUS M MMIYNbC (OTOHA, MEPUOA MOJypachaja, SHEPrust CBI3M aTOMHBIX SAEp, NpHU
OTIMCAHUY MPABMUIBHO TPAKTOBATh (PU3NIECKUI CMBICI UCTIONIB3YyEMBIX BEIHYHH, MX 0003HAUCHNS U CIUHMIIBI, YKa3bIBaTh ()OPMYIIBI,
CBSI3BIBAIOIIHE JAHHYIO (PU3NYECKYIO BEMUUUHY C APYTUMH BEITMYNHAMH, BBIYUCIIATH 3HAUCHNE (PU3NTECKON BETHINHBL;

aHAJIM3UPOBaTh (U3MYECKUE IPOLECCHl W SIBICHHUS, UCIONB3ys (HU3MYECKHE 3aKOHbI M NPHHLMIBL 3akoH OMa, 3aKOHEI
MOCTIEI0BATENBHOIO0 M MapajyIeIbHOTO COEIMHEHHs NPOBOAHUKOB, 3ak0oH Jlkoyms—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOW HMHAYKILUH,
3aKOH IPSAMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPA)KEHHSI CBETA, 3aKOHBI IPEIOMIICHHS CBETA, YpaBHEHHE DWHIITEHHA
st horodddexra, 3aKOH COXpAHEHHs SHEPIUH, 3aKOH COXPAHEHHs MMITYJIbCA, 3aKOH COXPAaHEHHUS DJIEKTPHUYECKOTrO 3apsija, 3aKOoH
COXpaHEHHs MacCOBOTO YHCIIa, MOCTYJIaThl bopa, 3aKoH pagroakTUBHOIO pacnaja, Ipu 3TOM PasinvaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHIECKOe BBIPAKCHHE U YCIIOBHS (TPaHHUIIBI, 001aCTH) MPUMEHUMOCTH;

OTIPEICTISITh HANPaBJICHHE BEKTOPa MHIYKIMK MarHUTHOTO TTOJIs IPOBOAHHUKA C TOKOM, CHIIBI AMIiepa U cwitsl JIopeHIa;

CTPOMTH U OMMCHIBATh H300paKEHHE, CO3aBaeMOe IUIOCKUM 3€pKaoM, TOHKOH JTHH30M;

BBINIOTHATH HKCIIEPUMEHTHI 110 HCCIICTOBAHUIO (DPM3MUECKUX SBICHUN U MPOLECCOB C UCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX
n3MepeHnil: mpu 3ToM (GopMynIHMpoBaTh NpoOiieMy/3amady M THUIOTE3y Yy4eOHOTO SKCIEPHMEHTa, COOMpaTh YCTaHOBKY U3
NPEeAI0KEHHOT0 000PYI0BaHUsL, IIPOBOUTE ONBIT U (POPMYIIMPOBATH BHIBOABI;

OCYILIECTBIISITh IPSMBbIE M KOCBEHHbIC H3MEpEeHHs (U3MYECKUX BEJIMYWH, NPU 3TOM BBHIOMpPATh ONTHUMAJBHBIH CHOCOO
N3MEPEHNUS U HCIOIb30BaTh H3BECTHBIE METOIBI OIICHKH MOTPEITHOCTEH H3MEPEHUH;

UCCIIEI0BATh 3aBHCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM IPSIMBIX HM3MEPEHHi: NMpHU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3yJIbTATHI MOJTYUYCHHON 3aBUCHMOCTH (PU3MUYCCKUX BEJIMYMH B BHJC TaOJHUI[ U TPApHKOB, JCIaTh BBIBOJIBI
TI0 pe3yJIbTaTaM HCCIICIOBAHMS;

coOmoaTh IpaBmwiia 0E30MacHOrO TPyZAa HPH TNPOBEICHWH HCCIEIOBAaHMH B paMKax Y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-
HCCIICAOBATENIBCKON M MMPOEKTHOM JESTETFHOCTH C HCIIOIB30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U TaO0PaTOPHOTO 000PYAOBAHHUS;

pemats pacuéTHBIC 3a/1a9H C SBHO 33aHHOM (PU3MUecKOi MOAENBIO, HCHONb3Ys (pU3NYecKre 3aKOHBI U IPHHIUIIEL, HA OCHOBE
aHaJ M3a YCJIOBMS 3a/1a4d BBHIOMpPATh (PU3MUECKYIO MOJEINb, BBIICHATH (U3MUECKHE BEIMYMHBI M (HOPMYIIBI, HEOOXOIUMBIE AN €€
peuicHusA, NIpoBOJAUTH paC‘IéTBI 1 OLICHUBATH PCAJIBHOCTD IMMOJTYYCHHOI'O 3HAYCHU (1)I/I3I/I‘~ICCKOI71 BCJIMYUHBI,

pelaTh KaueCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HENPOTHUBOPEUUBYIO LIENIOUKY PACCYKJIEHUH C ONIOPOil Ha U3YUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3MUECKHE SBIICHUS;

UCTIONb30BATh IPH PEIICHUH y4eOHBIX 3a/ad COBPEMEHHbIE NH(OPMAMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPHPOBAHMS,
MHTEPIPETAlMK W IPEACTABICHUS Y4eOHOM M HAy4HO-NOMYJISIPHOW HMH(OPMAIMHU, IMOJYYEHHOH M3 Ppa3iUYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAIN3UPOBATH MTOJIyIaeMylo HH(POPMALIHIO;

OOBSCHITH TPHHIMIBI JAEHCTBUS MAallMH, NMPUOOPOB M TEXHMYECKUX YCTPOWCTB, pas3iiMyaTh YCIOBHS HMX 0€30I1acHOTO
HCIIOJIb30BAHUSA B HOBCC}IHCBHOI\/’I KU3HH,

MIPUBOJNTH TPUMEPH! BKJIAJa POCCHICKHX W 3apyOEeKHBIX YUEHBIX-(QHU3HKOB B Pa3BUTHE HAayKH, B OOBSICHEHHE IPOIECCOB
OKpPY>KaIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCTIOJB30BaTh TEOPETUUECKUE 3HAHMS 110 (PHU3HKE B TIOBCEAHEBHOW XHU3HU U oOecrieueHus 0€30I1acHOCTH IpH OOPAIICHNH C
npubopaMr MW TEXHHYECKHMHU YCTPOHCTBAMH, AN COXPAaHEHHS 3/0POBBS M COONIONCHHS HOPM SKOJIOTHYECKOTO TIOBEICHUS B
OKpYXKarolleil cpeze;

paborate B TpyIme C BBINOJHEHUEM pA3IMYHBIX COLMUAJIBbHBIX pOJIEH, IUIAaHMPOBaTh padoTy TPYNIbI, pPALMOHAIBHO
pacnpeaciiaTb 00513aHHOCTH U IUIaHUPOBATDH JACATCIBHOCTD B HCCTAHAAPTHBIX CUTYyaAlUAX, aA€CKBATHO OLCHHUBATH BKJIAJ KaXXJI0TO M3
YYaCTHHKOB I'PYIIIBI B pEIEHHE PacCMaTpUBAaEMON IPOOIIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunuecTBo yacoB JJIeKTPOHHBIE
°
ara ugposBbie
n/  Tema ypoka Kontpo Hpakrn 1 uudgp
- Bcero JIbHbIE YyecKue u3yyeHusi oOpa3oBaTesIbHbIE
padoThbI padoTsI pecypcbl
1 ®usuka — Hayka o npupoje. Hayunbsie MeTosl 1 bubnuorexa [JOK
MMO3HAHUA OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo gusuku B hopMupoOBaHUM
2 COBPEMEHHOM i)a HO K(g I’;I/IHIi MHpa, B 1 bubmorexa HOK
p . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexanunueckoe nBukeHue. OTHOCUTETBHOCTD
3 MEXaHUYECKOTro JBKeHus. [lepemenienue 1 bubmmorexa [JOK
A epeME ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE TPSIMOIMHEWHOE JBUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEUHOE IBHKEHUE 1 bubmorexa HOK
YCKOp P A https://m.edsoo.ru/ff0c372e
6 CBoOonHoe mageHue. Y cKopeHue cBOOOIHOTO 1 bubnmnorexa [JOK
MmajicHus https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J(BmxkeHne 1 bubnnorexka [JOK
MaTepUaJIbHOU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies.
8 NuepumanbHbie cuctemsl oTcueTa. [1epBbiil 3aK0H 1 bubmmorexa [JOK
pH - eP https://m.edsoo.ru/ffOc3be8
Hprotona
9 Macca tena. Cuna. [lpuHiun cynepno3uuuu Cui. 1 bubnmnorexa [JOK

Bropoii 3akoH HeroToHa 111 MateprabHOW TOUKH

https://m.edsoo.ru/ffOc3be8
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bubmuorexa [JOK

10 Tpertuii 3akoH HproTOHA /17151 MarepUaIbHBIX TOYEK
P s P https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOIO TATOTeHUs. Cuiia TSXKECTH. bubmuorexa [JOK
IlepBas kocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuiia octu. 3akoH ['yka. Bec tena
yupyr YK https://m.edsoo.ru/ff0Oc3e18
Cuna tpenus. Koappumment tpenns. Cuna
13 COIIPOTHUBJICHUS TIPU ABHKESHUH TeJa B KUIKOCTH bubmorexa LOK
p p https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[TocTynarensHOE U BpaliaTeabHOE ABUKCHUE
14 a0comoTHO TBEPAOTO Teina. MomeHT cuibl. [lneuo bubmmorexa [JOK
P T ' https://m.edsoo.ru/ff0c41a6
CHUJIBL. YCIIOBUSI paBHOBECHS TBEPIOTO Tea
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepHaAIbHBIX ToYeK. MIMIynbc cuibl. 3akoH bubmorexa HOK
P ' Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbca. PeakTUBHOE JIBI>KEHHE
PaGora u momrHOCTE cuibl. Kunetnueckas sHeprus
16 MaTepHualbHOW TOUkH. Teopema 00 N3MEHEHHH bubmorexa HOK
p . ' p https://m.edso0.ru/ff0c4502
KUHETUYECKOU SHEPrUHr
[TorenunaneHas sHeprus. [loTeHnManbHas SHEPTIUs
17 yIpyro 1e(popMHUPOBAaHHOU TPYKHUHBI. bubnnoreka [JOK
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emiu
IlorennuanbHbIe U HEMOTCHIIHAIbHBIC CHITBL. CBS3b
18 pabOThl HEMOTEHIIMATIBHBIX CHJI C U3MEHEHUEM bubnnorexka [JOK
MEXaHUYECKOU SHEPIHUU CUCTEMBI T€J. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUs MEXaHUYECKOU YHEPTUU
19 JlaGopaTtopHnas paborta «VccinenoBanue cBsizH

pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHMISCKOM OHCPIrun
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TCJIa Ha NPpUMEPC paCTAKCHUA PE3UHOBOI'O XI'yTa»

20 KoHnTtposbHas paborta o teme «Kunemaruka. bubnnoreka [HOK
Jlnnamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETUYECKOU bubnmoreka [JOK

21
teopun. bpoyHoBckoe aBmxenue. Juddysus https://m.edsoo.ru/ffOc4dc2
Xapakrep JBUKEHUS U B3aUMOICHCTBUS YaCTHULL

22 BerecTBa. MoJie CTPOCHUS Ta30B, KUAKOCTEH U
TBEPJBIX TEI

93 Macca monekyn. KonuuecTBo BemecTsa.

[TocTostnuas ABoraapo

24 TermmoBoe paBHOBecue. Temneparypa u e€

n3mepenue. lllkana remneparyp Llenbcus
. bubnuorexa [JOK

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT https://m.edsoo.ru/ffocafde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei

26 KMHETHUYECKOM 3HEPTUH IBHKEHUS MOJIEKYII. bubmmorexa [OK

. https://m.edsoo.ru/ffOc511e
VpaBuenne MenneneeBa-Kianeiipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH

28 MEXIy MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
raza»

29 H3omporieccsl B uAeanbHOM ra3ze u ux rpaduyeckoe bubnuoreka [JOK
MIPEACTABICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss sHeprus TEpMOAMHAMHUYECKOW CUCTEMBI

30 1 cIoco0bl e€ m3MeHeHus1. KoanaecTBo TeIIoTH 1 bu6mmorexa [IOK
pabota. BHyTpeHHsIs S5HEpTHUsi 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UJeaNbHOrOo ra3a

31 Buapl Teronepenaun bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c5c36

39 VnenbHas TENI0EMKOCTH BellecTBa. KosnuecTBo bubmumorexa [IOK
TEIJIOTHI IIPH Teruionepenaye. AauabaTHpIi mpoiece https://m.edsoo.ru/ff0c5c36
33 IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K bubnuoreka [IOK
u3omnpoleccam https://m.edsoo.ru/ffOc5efc
HeobOparumocTs mporieccoB B mpupojae. Bropoit bubnuorexa [JOK
34
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
bu6mmoreka [IOK
35 IT i KII i
puniun neiicteus 1 KITJ[ TerioBoit MammHel httos://m.edsoo.ru/f0c600a
36 Huxn Kapro u ero KITJI
37 DKoJ0rn4ecKue npo0aeMbl TEIIIO3HEPTETUKU
38 Ob6o6maromuit ypok «MoekyinsipHas (pu3HKa. bubnnorexa [HJOK
OCHOBBI TEPMOJIMHAMUKHN https://m.edsoo.ru/ff0c6938
KonTtposnpHas padora no Teme «MomnekynsipHas bubnnorexa [HOK
39
¢usnka. OCHOBBI TEPMOAMHAMHKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcanus. Mcnapenue u bubnuoreka [IOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOCom0OTHAs M OTHOCUTEIbHAS BIXKHOCTh BO3yXa. bubnuoteka [JOK
Hacpimenneiii map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u amopHble Tena.
42 AHM30TPOINS CBOUCTB KpUCTAJUIOB. JKuakue bubmmorexa [TOK
P P ) https://m.edsoo.ru/ff0c65f0
Kpuctaiibl. CoBpeMEHHbIE MaTepHAaIIbI
43 [TnaBneHue u KpucTayu3amus. Y aebHas TeIioTa bubmuorexa [JOK
maBiaeHus. Cyonumanms https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 v 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. DNeKTpudeckuit 3apsa. JBa Buaa bubnmnoreka [JOK

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ffOc6bcc
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46 [IpoBoAHMKH, AMDIIEKTPUKHU U TOTYIIPOBOAHUKH. bubnmoreka [JOK
3aKOH COXpaHEHHMS JIEKTPUUYECKOTro 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumoneiictBue 3apsnoB. 3akon Kynona. Toueunbrit bubnnoreka [HOK
ANEKTPUYECKUN 3apsil https://m.edsoo.ru/ffOc6ce4
Hanpspxkénnocts anextpuyeckoro noss. [punnun
48 CYINEPIIO3UILINH AEKTPUYECKUX nojier. JInnuu bubmmorexa [TOK
B https://m.edsoo.ru/ffOc6df2
HaANPSHKEHHOCTH
49 Pabora cui anekrpocraruyeckoro noss. [lorennuarn. bubnuorexa [JOK
Pa3nocTh norenunanon https://m.edsoo.ru/ff0c6f00
50 [TpoBOAHKKY U AUDIIEKTPUKHU B HIEKTPOCTATUYECKOM bubnnoreka [JOK
nosne. Juannexkrpuyeckas IpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
>1 Duekrpodukocts. Konxercatop https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTD MIIOCKOT0 KOHIEHCATOpa. DHEprus bubnmnoreka [JOK
3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3MepeHne 31eKTpoEMKOCTH
KOHJeHcaropa"
[IpyuHIHMI 1ENCTBHS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KONMPOBAJIBHOIO amnmnapara, CTpyHHOIo IpuHTEepa.
OneKTpocTaTHYeCcKas 3allnuTa. 3a3eMIICHUE
3JIEKTPOIPUOOPOB
DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS.
55 [Toctosinnbiii Tok. Cuna Toka. Hanpsixenue.
Comnpotusnenue. 3akoH OMa IS ydacTKa e
[TocnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE
56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»
57 PaboTa 1 MOLTHOCTH JEKTPUUECKOT0 TOKA. 3aKOH bubnuorexa [IOK
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[xoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

3akon OMa 115 IMOJTHOM (3aMKHYTOM) AJIEKTPHUIECKOM
nenu. Kopotkoe 3ambikanue. Jlaboparopnas pabota

bu6mmoreka [IOK

58
«M3mepenne J/1C nuctouyHuka ToKa U €ro https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHAs TPOBOJUMOCTD TBEPABIX METAJIIOB.
59 3aBUCHMOCTH COTIPOTHBIICHUS METAIIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh
60 ONeKTpUYECKUil TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MMYYKOB
[ToynpoBoiHUKH, X COOCTBEHHAS U TIPUMECHAs
61 npoBoauMocThk. CBOMCTBa p—N-miepexoaa bubmorexa LHOK
b ) P ) https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEeKTPUYECKUI TOK B paCTBOpPaX M pacrijiaBax
62 DJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS UCCOLMALINA bubnorexa [IOK
p ) p ) https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
63 DneKTpuuecKuil TOK B razax. CaMOCTOSATENbHBIN U bu6nmoreka [JOK
HECaMOCTOATENbHBIN pa3pan. Monnus. [liazma https://m.edsoo.ru/ff0c84ae
DneKTpuueckue mpuOopsl U yCTPOMCTBA U UX
64 [IpaKkTUUecKoe npuMenenne. [IpaBuiaa TEXHUKH bubmmorexa [TOK
p p 1P https://m.edsoo.ru/ff0c86fc
0€e30MacCHOCTH
bu6mmoreka [IOK
65 O000aroMni YpoK «IIEKTPOJUHAMHUKA))
arotiu yp pol https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo teme «IeKTPOCTaTHUKa.
66 IlocTosHHBIN AIeKTpUUeCKU TOK. TOKU B bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»
67 Pesepsublit ypok. KonTposibHas pabora o teme bubnuorexa [IOK

"DnekTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56
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68

PesepBHelil ypok. O600maromuii ypok mo temam 10
KJacca

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne KoHT IInakTu aTa IU@PPOBLIC
Tema ypoka OHTpO P A bp
n/n Bcero JbHBIE yecKHe u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThbI padoThsI pecypchl
IlocTosiHHBIE MAarHUTEL U UX B3aUMOJICHCTBHE.
MarnutHoe 1ojie. BeKkTop MarHuTHON HHIYKIIUU 1 buGnuorexa [IOK
N P Y. https://m.eds00.ru/ff0c9778

JIvHAM MarHUTHON WHTYKITUU
MarsuTHo€ 1oJjie TPOBOHUKA ¢ TOKOM. OIBIT
Opcrena. BzaumopaeiicTBue MpoBOIHUKOB C 1 bubmorexa [JOK

peTena. s poBOA https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3ydyeHne MarHuTHOTO 1 1 bubnnoreka [JOK
TIOJISI KATYILIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA POBOJHUK C
tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 bubmmnoreka HOK
«HccnenoBanue IelcTBUS NOCTOSIHHOIO MarHUuTa https://m.edsoo.ru/ff0c9ac0
Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLIYIOCS
3apsokeHHyro yactuily. Cuna Jlopenna. Pabora 1 bubmorexa [OK

P yio v p ' https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
OnekTpoMarHuTHas HHAYKIus. [loTok BekTopa
MarHuTHON uHAYKIuHU. DJ1C nHayknuu. 3akoH 1
3JEKTPOMAarHUTHON MHAyKInn Papanest
JlaGopatopHnas padota «lccnenoBanue siBiIeHUs 1 1 bubmuorexa [IOK
3JIEKTPOMArHUTHON MHIYKIIUH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camounaykuuu. IC 1 bubanoreka [JOK

CaMOMHAYKIHUHU. 3Hepr s MaroHuTHOI'O I1OJIA

https://m.edsoo.ru/ff0ca600
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KaTyliKHU C TOKOM. BHCKTPOMaI‘ HUTHOC I10JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

o ANEKTPOABUTaTENb, YCKOPUTENIN JIEMEHTAPHbIX
YaCTHIl, UHAYKIIUOHHAS 11€Yb

10 O6o0maromuii ypok «MarauTHoe ToJie. bubnmnoreka HOK
DJIEKTPOMArHuTHAs: MHTYKIIHS» https://m.edsoo.ru/ff0cab82

1 KonTponbHas pabota no Teme «MaruuTHoe IoJie. bubmmoreka [JOK
OneKTpOMaruuTHas UHIYKLIHSD) https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonmnueckue xonebanus. Y paBHEHUE Bbu6mmoteka [JOK
rapMoHuuYeckux konebanuit. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEeprun
Jlaboparopuas padota «VccienoBanue

13 3aBHCHUMOCTH TIEPHO/a MAJIBIX KOJIeOaHUit rpy3a
Ha HATH OT JUTMHBI HUTH U MacChl Tpy3a
KoneGarenbHblil koHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY brbmmorexa [TOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMHU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUsI YHEPTUU bubmuoteka [IOK
B UJCAIbHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaromux KojaeOaHHsX.

16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuUs. bu6muoreka [JOK
Pe3onanc. BeiHyX€HHBIEC DJIEKTPOMarHUTHBIE https://m.edsoo.ru/ffOcbb86
Kosie0aHus

17 [lepemennslit Tok. CUHYyCOUAAIbHBIN bu6muoreka [JOK
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IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.

AMHJ’II/ITy,I[HOC n ,I[GI/IVCTBYI-OH_ICC 3HA4YCHUEC CUJIbI
TOKa U HAITPSAKCHUA

https://m.edsoo.ru/ffOcbd34

Tpanchopmarop. [IpousBoacTBo, nepenava u

18 .
MOTpeOIIeHNE IIEKTPUICCKON YHEPTHH
YCTpOHCTBO 1 MPAKTHUECKOE MPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, Te€HEepaTopa bubmorexa LOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTpornepeaay
DKOJOTUYECKHE PUCKU TTPH IPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnoiab30BaHust
AIIEKTPOIHEPTUU B MTOBCEIHEBHOU KU3HU
MexaHu4yecKue BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmmoreka [JOK
pacnpocTpaHeHus U JyIMHa BOJHEI. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPOAOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmnorexa [JOK
ckopocTs. [IIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBsizu. Paanonokanus
bubmmoteka IIOK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIIpOCTPAHEHNE CBETA B
26 OJTHOpOHOM cpeae. TodeuHblil HCTOYHHUK CBETA bubmmorexa TIOK
P pene. ' https://m.edsoo.ru/ff0cd350
JIyud cBera
97 OTtpakeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA. bubnmnorexa [JOK

[TocTpoeHne n300pakeHUH B TNIOCKOM 3epKaie

https://m.edsoo.ru/ff0cd4e0
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[Ipenomienue ceera. [lonHOE BHyTpEeHHEE

28 oTpaxkeHnue. [IpeaenbHblil yroi mogHOro bubmmorexa LIOK
p - pe T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 Jlaboparopuas pabota «/3mepeHue mokasarens bubnmnoreka HOK
MPETOMJIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoeHune n300pakeHuid B JINH3E. bubnmnoreka HOK
dopmyJia TOHKOH JIMH3bL. Y BEJIMYCHUE JTUH3BI https://m.edsoo.ru/ffOcddle

31 JlabopaTopHas pabota «lccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»

Hucniepcust ceera. CIIOXHBIN cocTaB 6e710ro

32 ceeta. L[Ber. JlabopaTopHas pabora
«Habnronenue gucnepcuu cBeTa»

33 Hutepdhepennus cpera. udpakius ceera. bubnnorexa [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
[TonepeunocTs cBeTOBBIX BOMH. [lomspuzanus bubmmoreka [JOK

34
cBeTa https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpuOOpPHI U YCTPOMCTBA U YCIOBUS
nx 0e301macHOro MPUMEHEHHUS
['paHu1bl MPUMEHUMOCTH KIAaCCUYECKOU

36 MexaHuKH. [TocTynarsl cuelualIibHOW TEOPUHU bubnuorexa [JOK

' 4 P https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubmmnoreka HOK
3ameIeHHE BPEMEHH U COKPAILEHUE JJTNHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEIATUBUCTCKOW YaCTULIBI.

38 CBsI3b MacChl C SHEPTUEH ¥ HMITYJILCOM. DHEPTHUS bubmorexa [TOK

P i ' p https://m.edsoo.ru/ffOcfc68
MIOKOSI
39 KonTponbhas padota «Ontuka. OCHOBBI bubmuoteka [IOK

CHGHI/IﬂJ’IBHOﬁ TEOpHUU OTHOCUTECIIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Dopmyna [1nanka. DHeprus U UMITYIIbC Bu6muotexa [JOK
40
¢dbortona https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnmnoreka HOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHUEe DUHIITCHHA
42 151 potodrddekra. «KpacHas rpaHuiiay bubmorexa LOK
. - RP parut https://m.edsoo.ru/ff0d015e
dhoTodrddekra
43 JHasnenue ceera. OnwiTel I1. H. JIeGenena. bubnuorexa [IOK
XHUMHUYECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
44 npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3anay no Teme «3J€MEHTBI KBAHTOBOM bubnnorexa [JOK
ONTUKN» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. Onbitel Pesepdopaa no
46 accestHUIO a-yactuil. [ImanerapHas Mozaens brbmmorexa LIOK
P t P A https://m.edsoo.ru/ff0d091a
aToMa
bubmmoteka IIOK
47 I1 b
OCTyHatTH Hopa https://m.edsoo.ru/ff0d0afa
Nznyuenue u nornomeHue GoTOHOB MPU
48 ne ey)?o € aToma ¢ oHLoro (bOBHH 3HeerH Ha brbmmorexa LTOK
P VH 8 P P https://m.edsoo.ru/ff0dOafa
npyroii. Buabl ciekTpoB
Bonnoseie cBorcTBa yactull. Bonnel ne bpouis.
49 KopryckyisipHO-BOTHOBOU IyaIn3M bubnmorexa LOK
PHyCEyIap 4 ' https://m.edsoo.ru/ffod0ca8
CrioHTaHHOE ¥ BBIHYXKJCHHOE U3TyUYCHHE
OTKpBITHE PATUOAKTHBHOCTH. OTBITHI
bu6nunorexa LIOK
50 Pezepdopaa o onpeaenennio cocrara

PaaOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2
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51

CaoiictBa anb(a-, 6era-, raMMa-u3ITydeHUsI.
BrusiHue pajoakTHBHOCTH Ha )KUBBIC
OpraHU3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA. 130TONBI.
Anbda-pacnag. DNeKTPOHHBINA U TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3nydeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

OHeprus cBA3M HyKJIOHOB B siape. SnepHele
peakmmu. Snepusiii peakrop. [Ipobaemsl,
IIEPCIEKTHUBBI, IKOJIOTHYECKUE aCIIEKTHI ACPHON
SHEPIreTUKU

DOneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1b1 HAOIOICHUS U PETUCTPAIIUU
a1eMeHTapHbIX YacTull. Kpyrisli cToi
«DyHaMEeHTaIbHbIE B3aUMOJECUCTBUA. EqUHCTBO
(bu3NYIEeCKOi KapTUHBI MUPA»

Bun 3B€3nHoro neb6a. Co3Besnus, sipKue 3BE3IbI,
IJIAHEThI, UX BUAUMOE JBH>KeHUE. ColHeuHas
cucremMa

Comnnaue. ConHeuHass akTUBHOCTE. McTouHUK
sHeprun CoJIHLIA U 3BE3]

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. 3BE3]IbI
IJIaBHOM TIOC/IeIoBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHbIE ITPEICTABICHUS O
MPOUCXOXKACHUH U 3BOIOIMK COJIHIIA U 3BE3]T

58

Muneunsiit [Tyt — Hama ["anaktuka. [lonoxenue
n nxkenne Coiana B INamakTruke. ['anakTHKH.
UeEpHble AbIpHI B pax TATAKTUK

59

Bcenennas. Pas0eranue ranaktuk. Teopus



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bbonpmioro B3peiBa. PenukroBoe usinydyeHue.
Meraranaktuka

60

61

Hepemennbie mpo0iieMbl aCTPOHOMUHT

KontponbHas pabora «1eMEHThI aCTPOHOMHHU U
acTpou3uKm»

62

O6o06maromuit ypok. Ponb pusuku u
aCTPOHOMUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON M STHYSCKOU
chepax IeAaTeIbHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Poib u mecro pusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHON KapTUHE
Mupa

64

65

66

O6o06maromuit ypok. Poib ¢pusndeckoii Teopuu B
(hOopMUPOBaHHUH TTPEICTABICHUHI O PUINICCKOM
KapTHHE MHpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUH 0
pupoe

PesepBHbIil ypok. MarautHoe mnoiie.
DNeKTpOMarHuTHAS WHIYKIIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI CHIEIIHATIBHOM
TEOPUH OTHOCUTEIHHOCTH

68

Pezepublii ypok. KBantoBas gpusuka. DneMeHTHI
aACTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O ITPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®m3uka, 10 xracc/ Maxwmes [".4., Byxosues b.b., Corckuit H.H. mon penaknueit [lapdentreBoit H.A.,
AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»

METOJUYECKUE MATEPUAJIBI 1JIS1 YUYUTEJIA

1 I'.4. Msikumes, M.A. Iletposa, C.B. CrenanoB ®usuka 10 k1. YueOnuk. ®usnka 10 KI.: yIeOHUK IS
o0meoOpa3oBaTenbHBIX opranu3anuii. basosslit yposens. M.: [Ipoda, 2020

2 A.IL. PeivkeBuu. COopHuk 3az1a4 o ¢usuke. Mocksa, JIpoda, 2005 - 2019 r.

3 Coopnuk 3ama4 o ¢usuke a1 9 — 11 knaccos. Cocrasurens [.H. Crenanosa. M.: «IIpocBereHue,
1996 r. 4 I'.B. Mapkuna ®u3znka 10 xmacc. [loypounsie miansl o yaeoruky I'.5. Mskumesa, b.b.
Byxosuesa. B.: Yuurens, 2004

5 BonkoB B.A. [Toypounsie pazpadotku no ¢pusuke. 10 kmace. M.: Bako, 2006

6.COOpHHK TECTOBBIX 3aIaHHH JJIs1 TEMATHYECKOT'O M HTOTOBOTO KOHTpoist. du3uka 10 kmace. M.:
«Murennekt-Lentp», 2004 r. 7 C.M. Aunpromeukus, A.C. CnyxaeBckuil. ®uzuka. « KOHCTpyKTOp»

CaMOCTOSATENFHBIX U KOHTPONBHBEIX padoT. 10 — 11 xmaccsl. [Tocobue mis yaureneit. M.:
IIpocsemenue, 2010

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1 XKusas dusuka: obyuarornas mporpamma. http://www.int-edu.ru/soft/fiz.html

2.Vpoxku ¢usuku ¢ ucrnoiap3oBaniem Uurepuera. http://www.phizinter.chat.ru/

3.®wusuka.ru. http://www.fizika.ru/

4 ®usuka: Kourekus onstoB. http://experiment.edu.ru/

5 dusmka: HIEKTPOHHAs KoJuteKIus onbiToB. http://www.school.edu.ru/projects/physicexp
6 https://resh.edu.ru/

7 https://infourok.ru/

8 https://multiurok.ru/

9 https://nsportal.ru/

10 http://www.myshared.ru/
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