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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HAa ypoOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIIbHOU
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl  Bociutanuss ¥ Konnenuuu mnpenopaBanusi yueOHoro mnpenmera «®Pusumka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit  ®enepanuu, pealu3yIONMX OCHOBHBIC
o0Opa3oBaTeibHbIE IPOTrPaAMMBbI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeTbHOE MPEAMETHOE COAEpKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO IOCIEJOBATEIbHOCTh M3YYEHUS TEM U PAa3/eioB yueOHOTO
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
mporiecca, BO3PAaCTHBIX OcCOOCHHOCTeW oOyuwaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTaBICHUE O LEsIX, COJACp)KAaHUM, OOIIel cTpaTerun oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpeacTBaMu yuebHoro npenmera «dusnka» Ha yriryOoaéHHOM ypOBHeE.

Wzyuenue kypca ¢u3ukud yriayOnE€HHOTO YpOBHS IO3BOJIAET pPEaJM30BaTh 3a1add
npodeccuoHanbHOM OpPHEHTAlMK, HANpPaBJI€HO HA CO3[JaHUE YCJIOBHM IJISi MPOSBIEHUS CBOMX
UHTEJJICKTyaJIbHBIX Y TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4arolmuMcsi, KOTOpbIE
HEOOXOIUMBI JJIi  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusAX Mpo(dhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHXCHEPHBIM CIICIUATIEHOCTSIM.

B nporpamme mno ¢usmuke ompenensroTcs MJIaHUPYyEMbIe Pe3yJbTaThl OCBOCHHS Kypca
bu3MKM Ha YypOBHE CpeAaHero oOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yrayOnéHHOM ypoBHE). HaydHO-MeTOq0I0rH4ecKol OCHOBOM [isl pa3paboTKu
TpeOOBaHUHN K JMYHOCTHBIM, METAlPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOy4aroIIuXcs,
OCBOMBIIIMX MPOrpaMMy 1o (pU3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YIIIyOJIEHHOM
YpPOBHE, SIBISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEeMbIE pe3yJbTaThl OCBOCHHUS Kypca (pU3MKM Ha YriyOJEHHOM ypOBHE, B TOM
YHCcIIe IPEeIMETHBIE PE3YyJIbTAThI 110 roJIaM 00y4eHUS;

coJiepkaHue yuebHoro npeamera « @u3nka» 1Mo rogam o0yyeHusl.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTEISAMHU (PU3UKH JUIsI COCTABJICHUSI CBOMX Pa0OUYUX MPOTPaMM.

[Iporpamma 10 (¢U3MKE HE CKOBBHIBACT TBOPUYECKYIO WHUIMATUBY yuuTelned u
MPEOCTABISAET BO3MOXKHOCTU [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TMOIXOA0B K
npenofaBaHuio (GU3MKKM Ha yrayOJaEHHOM YpOBHE INPHU YCIOBUU COXpaHEHUs 00sS3aTelbHON
YacTu COAEp KaHus Kypca.

du3mKa Kak HayKa 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAsl B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalolleM MUpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpa3yIOIUi /il €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEMETOB, MTOCKOJIBKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHHM, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMpPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJY4YEHHUS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpOBaHUE
YMEHHM PUMEHATh HAYYHBIH METOJ] IO3HAHUS MTPU BBIOJHEHUH UMH YU€OHBIX UCCIIECAOBAHUM.



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.

Hoea zenepanuzayuu. B cooTBEeTCTBMM C HEl Marepwan Kypca (QHU3UKH O0OBEAWHEH
BOKpPYT (pu3mueckux Teopuil. Bemymum B Kypce siBiasercss (GOpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoyiaraeT UCIoIb30BaHNE TYMaHUTapPHOTO
noTeHImana GU3NIecKoi HayKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonou Hnanpagiennocmu. Kypc ¢Gusukm  yriiyOJI€HHOTO — YPOBHS
IpeJnoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHMUYECKUX U TE€XHOJIOTUYECKUX MPHUIIOKEHUN
U3yYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMmaTpuBarOTCA Ha YPOBHE OOLIMX MpeCTaBICHHUM
U COBPEMEHHBIC TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peannsyercs IMOCPEICTBOM BBEACHUS DSJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUs Po0IeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (U3HKE TOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATEeIbHOCTHOTO noaxoAa. Jlyis husuku peanusanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeHcTBYromero (akropa
yuebHoro mporecca. Jlisg  yrimyOn€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKHE OMbIThl MpHU
M3y4YEeHWH HOBOT'O MaTepHayia, J1TabopaTOpHbIe pabOThl W PabOTh MpakTUKyma. [lpu 3TOM
BO3MOXHBI JIBa crioco0a pean3auuu GU3NUECKOro MmpakTukyMa. B mepBoM cityyae mpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kimaccoB, nmb0 mociae MmepBoro ¥ BTOPOrO HOJIYTOAMNA B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco0 — 3To mHTerpanus paboT MpakTUKyMa B CHUCTEMY
1a00paTOPHBIX pabOT, KOTOPHIE TPOBOSATCS B TpoIlecce M3ydeHus pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUEe, KOTOPOE TPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBO 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 TOYpOYHOTrO IIJIAHWPOBAaHUS W OCHAIleHUs KaOuHera ¢usuku. [Ipu 3ToM
o0OecrieunBaeTcs OBJaJieHHE OOYYAIOIIMMHUCA YMEHHSIMH MPOBOJUTH MpPSMble M KOCBEHHbBIE
U3MEpPEHUs], UCCIIEOBAHMSI 3aBHUCUMOCTEM (M3UYECKUX BEIMYMH WU TMOCTAHOBKY OIBITOB IO
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
buznyecKkoil MoJiebI0, MO3BOJISIIOIINE MPUMEHSATh U3YUYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3lena Kypca, Tak M MHTETpUpYys NMPUMEHEHHE 3HAaHWN M3 pas3HbIX pas3zaeinoB. 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 JIOJDKEH H3ydaThCsl B YCIOBHSX NpeAMETHOro kabOuHera. B kaOunere
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITOTHEHUS YKAa3aHHBIX
B MMpOTrpaMMe Mo (PU3NKE YUSHUUECKHUX OIBITOB, JIJAOOPATOPHBIX pabOT U pabOoT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeYrBAaeT MOCTAHOBKY IMEPEUMCIICHHBIX B MPOTpaMMe IO
¢bu3rKe KIIOYEBBIX JEMOHCTpAIUil A UCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpYyJOBaHUE IJISi YUEHHMUECKUX MPAKTHUECKUX padboT dopmHpyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M OOecreyrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaronuxcsi. TemMaTHueckre KOMIUIEKTHI JIa0OpaTOpHOTO 00OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(DPOBBIX TaOOPaTOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOIIMXCS K HAYYHOMY U3YYEHUIO TPUPOJIBL,
pa3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAyYHOM METOAE TMO3HaHUS U (HOpMHUpPOBaHHE
HCCJIEIOBATEIHLCKOIO OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

dbopMupoOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4YeHUsS OCHOB CTPOEHUS
MaTepuy U GyHIAMEHTAIBLHBIX 3aKOHOB (DH3HUKH;

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

dbopMupoBaHUE MpeACTaBICHUN O poiau (PU3MKK IS Pa3BUTHSA JPYTHX €CTECTBEHHBIX
HAYyK, TEXHUKH ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oynymieir 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,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY
U 3JIEMEHTHI acTPO(U3HKH;

¢dopMHpOBaHHE YMEHUH TPUMEHATHh TEOPETHUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOEHHUE CIIOCOOOB PEIICHUs PAa3IMYHBIX 3a/1ad C SIBHO 3aJaHHON (PU3NYECKONW MOJIENbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHUEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIOBUSM 33J]au¥, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMAaHHE (PU3UYECKHX OCHOB M TPUHIUIOB JEUCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIQICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (DU3MYECKHUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUU, ONPEACNCHHUS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

CO3/IaHUE YCJOBUM ISl Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
JesITeIbHOCTH;



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

B coorBerctBun ¢ TpeboBanusmu PI'OC COO yriyOna€HHBIM ypOBEHb H3Y4YECHHUS
yaeOHoro mpenmera «®Pu3Mka» HA YPOBHE CpEIHEro o00IIero o0pa3oBaHUS BBIOMpPAETCS
00y4JaromuMuUCcs, MIAHUPYIOUUMHI TMPOJIOJDKEHHE 00pa3oBaHUsS MO CIEHHATBHOCTAM (U3HKO-
TEXHUYECKOTO MPOQHIIS.

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

[Ipennaraemselii B mporpamme 1o (pu3uKe nmepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBJISIETCS. PEKOMEHJOBAHHBIM, YUYUTENb JIelaeT BBIOOp IMPOBEIEHUS Ta0OPATOPHBIX pPabdOT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYaroInXCs.



COJEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPOIBI.

O®usuka — (yHIaMEHTalbHas Hayka o mpupone. HayuHblii MeTOA MO3HAHHUS U METOMIBI
UCCIIeIOBaHMs (PU3NICCKUX SBICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
buzuke.

CniocoOb1 n3mMepeHus: GU3MYECKUX BEIMYMH (QHAJIOTOBBIE M IMHU(POBBIE W3MEPUTEIBHBIE
prOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHnit GU3NUECKUX BEIMIUH (A0COTIOTHAS M OTHOCUTEIbHAS).

MopenvupoBanue (GU3MYECKUX SBJICHHN W MPOILIECCOB (MaTepHalibHasl TOYKa, aOCOIIOTHO
TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHULIbI ero npuMeHuMocTH. Dusnyeckas Teopus.

Ponp um Mmecto Qu3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4HOW KapTUHBI MHpa, B
MPAKTUYECKOM eI TETLHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, nPAKMUKYM.

WN3mepenue cunbl TOKa M HAOpsDKEHUS B IEMUM MOCTOSHHOIO TOKa MPU MOMOIIU
AHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr n3mepenus: puznyeckux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHne. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBMkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3aja9 MEXaHHUKH.

Pannyc-BekTOop MaTepHallbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHUCTEMbl KOOpAMHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U MYTHU MaTepuaibHONW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe maneHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH U MX IPapUKH.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruanibHOM TOUKH MO OKPY>KHOCTU. YTJIOBAs U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJbHOE (TaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MAaTePUATBHON TOUKH.

TexHuyeckue YCTpPONHCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: CHUIOMETP, IBUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUXKECHHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Wnmoctpanus npeaenbHoro nepexoaa u u3MepeHue MTHOBEHHONW CKOPOCTH.



[IpeoOpa3zoBanue MBIKEHHI 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.

CpaBHeHHME TyTel, TPAEKTOPHUIl, CKOPOCTEN NBUXKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMaXxX OTCUYETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenue yckopeHUs TMpU MOPSIMOJMHEHHOM PABHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne yCKOpeHHsl CBOOOTHOTO MaAeHUs (PEKOMEHI0BAaHO MCIOJIb30BaHUE TU(PPOBOI
nabopatopun).

Wzydenue nBuxkeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalleHHs KOHWYECKOro MasiTHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. MHepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMIT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUETA (OTpEAeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHOM TOYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

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

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

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJNBXKEHUS M cuja TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUM Tejla B KUAKOCTU WM rasze, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUS.

Hasnenue. I'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHuueckue yCTPOWCTBA M TEXHOJOTUYECKUE MPOLECChl: MOAIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TN B MHEPIHAIBHBIX M HEUHEPIIMATIBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX LWJIMHIPOB WJIM IIAapOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIOIICH MPUIIOKEHHBIX K Ty CHJI C TPOU3BEICHUEM MAcChl Tea
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOICHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJIEHCTBUIO.

HesecomocTts.



Bec Tena npu yCKOpEHHOM NOIBEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHMUSL.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3mepenne paBHOICHCTBYIOMIECH CHJT TIPH IBIOKCHUH OpYyCKa MO0 HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCHMMOCTH BpPEMEHH JABIDKEHHsS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B TPYXUHE U PE3NHOBOM
obpasiie, oT ux nedopmanumu.

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

N3mepenne ko3 puimenTa TpeHusl Mo BEIMYHUHE YTIIOBOTO Kod(DUIMeHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue nBwxeHUs Opycka 10 HAKJIOHHOM IUIOCKOCTH C TEepEeMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

W3yuenue nBuKeHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe M BpallaTesIbHOE JABHKEHUE TBEPIIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBecUsl TBEPIOrO TeEA.

YcroitunBoe, HEYCTONYHBOE, O€3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpONCTBA M TEXHOJIOIMYECKUE IPOLECCHI: 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, UMEIOILEr0 IUIOLaAb 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 wuMmyiabca MaTrepuanbHOM TOYKU. [IperncraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

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

MOIIHOCTD CHIIBI.

Kunernueckast sHeprus MarepuajbHONW TOYKH. Teopema 00 W3MEHEHHMH KHHETHYECKOU
SHEPIrUU MATEPUATILHON TOYKH.

[loTeHumanpHple U HEMOTEHUHANbHBIE cUibl. lloTeHnuanbHas >Heprus. [loTeHnumanbHas
SHEpPrusl ynpyro naepopMUpOBaHHON MpyKuHbL. lloTeHnnanbHast SHEPTUs Teaa B OAHOPOJHOM



rpaBUTAaMOHHOM TToJie. [loTeHnanbHas SHeprust Tena B TPaBUTALMOHHOM I10JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs3b paOOTHI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW DHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIHUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyiu [ MACANbHOM JKUAKOCTHM KakK CIEACTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON SHEPTUH.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBMXKEHHE PAKET, BOJOMET,
KONEP, MPYKUHHBIN MUCTONET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIHOCTH CHUJTBI.

N3meHeHne sHEpTuy Tema Mpu COBEPIIICHUH PabOTHI.

B3anmuble npeBpalleHus KMHETUYECKOM W IOTCHIUAJIBHOW 3HEPrUi IpU NEHUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

H3mepenue ummyibca Teaa 10 TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOMIISI 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 U3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MPY>KUHBI ¢ PaOOTO# 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-KuHeTHuecko Teopun (MKT), ux ombiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJeNid CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE OSTHX Mojeneil. Macca u pasMepbl Moisiekyn (aromoB). KommuectBo
BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cnocoObl e€ m3mepenus. lllkama Temmeparyp
Ilenbcus.

Mogenb uaeanbHOTO Tra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOpUU: YaCcTHIlBl Ta3a
JBHKYTCSl XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcomtoTHas Temmeparypa
(mkama Ttemnepatyp KenbsBuna). 3akon Jlanmerona. M3ompomecchl B uHIeadbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
n30x0pa, n3obapa.

CBA3b MEXKIy JaBICHUEM M CPEIHEN KHUHETUYECKOW »JHEprue MOoCTyNaTeIbHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJI HJCAIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHMHETUYECKON TEOPUHU UACAIIBHOIO ra3a).

CBsi3bp  aOCONMIOTHOM  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOM HEprueil MoCTyNaTeIbHOTO TEMIOBOIO JBUKEHNS €€ YaCTHL.



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

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHULl BELIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Buneoponrk ¢ 3anmuchio peabHOro OpOYHOBCKOTO IBUKCHHUS.

Juddy3us xKuIKocTen.

Mopens onbiTa llITepHa.

[IputspkeHne MOJEKy.I.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u nccnenoBaHue U30MpoIecCOB.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIJIOBOTO PaBHOBECHS MIPH TEIJIOOOMEHE MEXKIY
ropsiuei U XOJOJAHOU BOJOM.

W3ydenue wu30TEepMHUECKOro Tmporecca (PEeKOMEHJ0BAaHO HMCIIOJb30BaHHE IHU(PPOBOH
nabopaTopun).

W3yueHne n30XOpHOTro mpolecca.

N3yuenne n3obapHOro mpoiiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue  BHEIIHUX  YCJIOBUHA IS
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. I[lapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpEAHUE 3HAUYCHMSI BETUYUH, OMHUCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepMmoanHaMuk. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenbp wuaealbHOr0 Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUMN: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW 3HEPTHH. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAlWs YacTHI], BBICOKME TeMIeparypsl. BeipaxkeHue s
BHYTpPEHHEHN 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO rasa.

KBa3ucraTtnueckue u HECTATUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMOoAMHAMUKE. Beraucienue paboTsl Mo rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 HM3MEHEHUS BHYTPEHHEH SHEpruuM TepMOJUHAMHYECKON
cHCTeMBI Oe3 coBepiieHus: padoThl. KOHBEKIHSI, TEMIONPOBOIHOCTD, U3ITyUEHHE.

KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIJIOTa CropaHus TomuiMBa. Pacué€r konmyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonsatre 00 annadatHoOM mporiecce.

[epBbIit 3ak0H TepMmoaMHAMHUKHU. BHyTpenHsas sneprusi. KonndectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUS BHYTPEHHEN SHEPTUN TEPMOJINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMUKH JUIsli PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMbI NMPOXOJUT €IUHCTBEHHas aauabara.
AOGcomoTHas TeMIIeparypa.

BTopoii 3aK0H TEPMOJMHAMHKHU Il HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT Ooyiee XOJNIOAHOTO Tena K Oosiee HarperoMy 0Oe3 kommeHcanuu (Kiaysmyc).
Heo6paTuMoCcTh NPUPOTHBIX MPOLIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/I. {ukn Kapho.

DKOJIOTUYECKUE aCMEeKThl UCIOIb30BAHMS TEIUIOBBIX JABHUTrarene. TemnoBoe 3arps3HeHue
OKPYXaIoIIe Cpeabl.

TexHU4ecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, TMOJNyYeHHE CBEPXHU3ZKUX
TEeMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIIN3alMs OMOOPTraHUYECKOrO TOTUIMBA U1 BEIPAOOTKH «TEIIOBOI» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meneHnne Temmnepatyphl pu ainadaTHUeCKOM PaCIInpEHUH.

BosgyuiHoe oruuso.

CpaBHEHHE YIEJIbHBIX TEINIOEMKOCTEN BEIIIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEHN YHEPTHUH.

HccnenoBanue anuabdaTHOTo mpolecca.

KommnbroTepHbie MO€IH TETIOBBIX JBUTATENCH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3Mmepenne yienbHOM TEMIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue anuadaTHOTro mpolecca.

N3yueHne B3aUMOCBSI3M DHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTypbl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanne u KoHJeHcauus. lcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
apooOpa3oBaHUSI.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS OT JABJICHUS B KUJKOCTH.

Bnaxxnocts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBnenue u KpuctauM3alys. Y qeibHas TeruioTa miasieaus. CyOonumanus.

Hedopmaruu tBEpHOro Tenma. Pactskenuwe u cxarue. Cnsur. Monyns FOura. Tlpenen
ynpyrux nedopmariu.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tel, O0BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KAaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOIaX.

YpaBHEHHE TEIIOBOTO OalaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadduimeHT moBepxHOCTHOTO HaTsHKeHHs. KammspHbeie
siBiIeHUA. J[aBJIeHKE 110 UCKPUBIIEHHON NTOBEPXHOCTHIO )kuKkocTu. Popmyia Jlamnaca.

TexHu4eckue YCTpOMCTBA UM TEXHOJOTMYECKHE MPOLECCHl: JKUAKHE KPHUCTAIUIBL,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue. Kunenue npu noHM>XEHHOM JaBJICHUN.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBiaeHusl.

Moaeny HEHEIOTOHOBCKOH YKUIIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenue mansix aedopmarimii.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

H3mepenue ynenbHOM TEMIOTHI ILUIABJICHUS JIb/A.

N3y4deHue cBOMCTB HACHIIIEHHBIX MTApPOB.

H3mepenne abCoMOTHO BIaXXHOCTH BO3yXa U OIIEHKA MAacChl MapoB B TOMELICHHH.

N3mepenune ko3 puiierTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOro 00pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

DJIeKTpU3alus TeJl U €€ MPOSIBICHUS. DJIEKTPUUECKU 3apsaa. J(Ba BUIa AIEKTPUUECKUX
3apsinoB. [IpOBOIHMKM, IOUAJIEKTPUKA W TOJYNPOBOJHUKH. DJIEMEHTAPHBIN SJICKTPUYECKHI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsa.

B3aumopneiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KymoHa.

OnekTpuueckoe noiie. Ero neicTere Ha 3IEKTPUUECKUE 3apsibl.

Hampsoxk€aHocTs  dnektpudeckoro mofisi. [IpoOHbnd 3apsa. JluHuM HanpsokEHHOCTH
AIIEKTpUYECKOro 1nosist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHLUMAIOB U HaNpsHKEHHE.
[loTenumanpHass  3HEprus  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTennman
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHKEHHOCTH IMOJS M PA3HOCTH IOTEHLHAIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJIHOT0, TaK U HEOJHOPOIHOTO).

[IpuHLHMI cyneprno3uuuu JIEKTPUIECKUX ITOJIEH.

[Toe Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsHKEHHOTO 10 00bEMy 1mapa. [lose paBHOMEpPHO 3apssKeHHOW OCCKOHEYHOW TIIIOCKOCTH.
KapTtune! nuHMi HanIpsHKEHHOCTH 3TUX MOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

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

JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(uaaeKkTpuyeckasi MpOHUIIaEMOCTh BELIECTBA.

Konpencarop. DIIEKTPOEMKOCTD KOHJIEHCaTopa. DIIEKTPOEMKOCTh TJTIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHoe  coeauHeHwe  KoHJeHcaTtopoB.  IlocienoBarenbHOE — COEIUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHEHCATopa.

JIBr>KeHUE 3apsKeHHON YacTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
JEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpolcTBO M IPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3aPsKEHHBIX JIAaCTHH.

Monuens snekTpoctarudeckoro reneparopa (Ban ne ['paada).

[IpOoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJeKTpOoCTaTUYECKas 3alluTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOMAAW IUIACTHH,
paccTOsTHUSA MEKYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEII.

Habmronenne npeBpanieHusi SHePTUr 3apsHKEHHOTO KOHACHCATOpa B DHEPTHIO M3ITYUYCHHS
CBETOJINO/IA.

N3ydenue nmpoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHS) TMPH  [OCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuil mox.

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CylIECTBOBAHMSI TOCTOSIHHOTO 3JEKTPUYECKOTO ToKa. MCTOYHMKM TOKa.
Hanpsokenne U u 31C é&.

3akoH Oma 1S ydacTKa Lenu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUJIOIIAAU IONEPEYHOro0 CEYeHHs. YJIeJIbHOE CONMPOTHUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaJlIENbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BETBIAEHHBIX AMeKTpuieckux meneit. [Ipasmma Kupxroda.

Pabora snexkrpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MoHOCTh 3JEKTPUYECKOro TOKa. TernnoBas MOIIHOCTh, BbIAENIAEMast Ha pE3UCTOpE.

OJIC m BHYTpeHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa s MOJHOH
(3aMKHYTOM) 2JIEKTpUUECKON 11eT. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKO€e 3aMbIKaHue.

Konnencarop B 11enu nNocTOSIHHOTO TOKA.

TexHu4eckue yCTPOMCTBA U TEXHOJIOTMYECKHME IPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUUECKON IHEPTUN.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAIPSKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaOpsDKEHHUS JUISL PE3UCTOpa, JIAMIIBI
HaKaJINBaHUs U CBETOJIHOJA.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepHana.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHBJICHUS MPU MOCTOSHHOM
HaIpsKECHUU.

[Ipsamoe u3zmepenue DJIC. KopoTkoe 3ambikaHHe TajlbBAaHUYECKOTO AJIEMEHTa U OLCHKA
BHYTPEHHETO COIPOTUBIICHHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, JJIC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/y MOJIIOCAMH HUCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIN.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, nPAKMUKYM.

HccnenoBanre cCMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS JUIsl JIaMITbl HAKAJIMBAHUSI.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]Ty MOJIOCAMH HCTOYHUKA TOKA OT CUJIBI TOKA
B IEIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAUMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX  METAJUIOB.  3aBUCHMOCTb  CONPOTHUBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXIpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTh IOJYIPOBOJAHUKOB.
CgoiicTBa p—n-niepexoa. [TomynpoBoHUKOBBIE PUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1Sl 2JIEKTPOIU3A.

ONIeKTpUYecKuid TOK B razax. (CaMOCTOATENbHBIA W HECAMOCTOSTENBHBIN pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [lnazma.

TexHuyeckue yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MeEAM, BbIIUIABKA ATIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHuE NPOBOIUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, RPAKMUKYM.

Habmonenue anekrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCMMOCTH COMIPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKHU AUOA.

Du3nYecKUil NPAKTUKYM.

Crioco6b1 n3MepeHus: HU3NYECKUX BETHMUUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BenuyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUM, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (pU3MUYecKux
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMATHUYECKHX
paznenax «Y4eHHUECKU dIKCIIEPUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTHKYM) ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢pusuku yriayona€aHoro ypoBHs B 10 Kiacce oCymIecTBISETCS ¢ YUYETOM
COJIEP)KATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemusvie nOHAMUA, CEA3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHNE, MOJCIIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudposas 1adoparopusi.

Mamemamuka: pelieHUEe CUCTeMbl ypaBHeHWH. JluneliHas ¢yHKIUA, mapabdoda,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUHU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanuueckoe IBUKEHHE B KUBOU mpupoze, Auddysusi, ocMoc, TemI000MeH
JKUBBIX  OpraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpyXalouled  cpeabl,  yTUIU3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBO» U DIIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUS B )KUBOUM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbI, SJIEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSL.

T'eozpaghus: BnaxHOCTh BO3lyXa, BETPhL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue IBUKEHHUH C NCMOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHUKE, CTAaTUYECKHWE KOHCTPYKUUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), OBUTATelhb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIMIIMOHEP, TEXHOJOTUU TIONY4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3aluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TOTYITPOBOAHIUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMozeicTBre MOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marautHON nHAyKIuu. [[puHIUI Cynepno3uliui MarHUTHBIX MoJed. JIMHUM MarHuTHOM
WHIYKIHUU.

MarauTHoe ToJie MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYTrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYJb. JIBU)KEHHE 3apsyKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

MarnuTHoe nosie B Beniecte. @eppoMarHeTKy, napa- U JMaMarHeTUKH.



TexHudeckue ycTpoWCTBA M TEXHOJOTMYECKHE NPOLECCH: NPUMEHEHHE IOCTOSIHHBIX
MAarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, JIJIEKTPOABHTraTeNb SIKOOU, yCKOpUTENIH
3JIEMEHTApHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJOCOBOTO U MOJKOBOOOPa3HOIrO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMii MarHUTHOW WHAYKIMH TOJIA JJIMHHOTO TMPSMOIO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>keHus MyyKa 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS 3IEKTPOU3ZMEPUTENBHOTO TPUOOpPa MArHUTOIIEKTPHUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.

N3mepenue cunel AMiepa.

N3yueHune 3aBUCUMOCTHU CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIMHA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Dnexmpomazcnumnan uHOYKyuA.

SBieHue 31€KTpOMarHUTHOM MHAyKuuH. [loTok BekTopa MarHuTHON MHAyKuuu. IC
MHAYKIMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpuUdecKoe IMOJIE.
Toxku dyxko.

OJ1C uHAYKIIMY B TPOBOJHUKE, TBHKYLIEMCS] B OTHOPOTHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenna.

NunyktuBHocTth. Karymika WHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykuuu. IJIC caMOMHIyKIHH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOLECChl: HWHIAYKUHUOHHAs TI€Ub,
COJICHOU], 3alIUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmronenue ssBIeHUS 3MEKTPOMAarHUTHON MHIYKIIUU.

UccnenoBanue 3aBucumoctu IJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHHSI MarHUTHOIO
MOTOKa.

ITpaBuio Jlenua.

[Tanenune MarauTa B aTIFOMUHUEBOH (MEHOI) TpyoOe.

SIBiieHME CaMOMHIYKIUU.

Uccnenosanue 3aBucumoctu DJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHMSI CHJIBI TOKA B
LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Ornpenenenne HHAYKIMA BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIIUN.

COopka MOeNH NIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKOe  ONMHUCAaHWe (3aKOH  COXpaHEHUs  MEXaHWYECKOW dHepruu). BeiBoa
JUHAMHYECKOTO ONHCAHWS TapMOHMYECKHX KOJIGOAHWH W3 WX DJHEPreTUYECKOro W
KMHEMaTUYECKOTO OMHCAHMUS.

Amvmmatyna u ($aza konebanuii. CBsS3b aMIUTMTYIbI KOJIEOAHUM MCXOJHOW BEIHYHUHBI C
aMIUIUTYyAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

Ilepuon u yactota xonebanuii. [lepnon ManbIx cBOOOAHBIX KOJeOaHHI MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMIA IPYKUHHOTO MasITHUKA.

[TonsiTue o0 3aryxaromux KojeOaHuwsX. BwiHYyXneHHble KoneOanus. PesoHaHc.
Pe3onanchHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

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

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenre He3aBUCHMOCTH MEPUO/Ia MAITBIX KOJIEOAHUH Tpy3a Ha HUTH OT aMILTUTY IbI.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoeOaHun
OT COITPOTHUBIICHHUS.

HccnenoBanne kojebOaHWUN Tpy3a Ha MAacCCUBHOM TPYXKHHE C IENbI0 (HOpMUPOBaHUS
MPEJICTaBICHU 00 UIeabHON MOJIENN TPYKUHHOTO MasiTHUKA.

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

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJEOAHUN HUTSHOTO U IPYKHUHHOTO MasSITHUKOB.

N3ydeHue 3aK0OHOB ABUKEHUS Tela B X0JIe KOJIeOaHH Ha ypyroM mojBece.

N3yueHne NBUKEHUS HUTSHOTO MAsITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKHHHOM MasITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXalOMIUX KOJIECOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnsie Koedanus.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebaTenbHOM KOHType. Dopmyna 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. AMIUIUTYAHOE W JICHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIMPSKEHUSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHU.

CuHycouanbHbIN IEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIlIKa MHIYKTUBHOCTH
B IIEMU CUHYCOUIAJIbHOTO MEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneansHbiii Tpancopmartop. [IponsBonacTBo, nepenada U moTpedieHne dIEKTPUUYECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU MPHU IMPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHruueckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: BJIEKTPUYECKUN 3BOHOK,
TeHEPaTOp NEPEMEHHOIO TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHHUS.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['eneparop He3aTyXarIIMX AIEKTPOMArHUTHBIX KOJICOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyX/1eHHBIE CUHYCOUIATbHbIE KOIEOaH .

Pe3ucrop, karynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mociaeaoBaTelbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOoPA.

VYCTpoiicTBO M MPUHIMIT ASUCTBUS TpaHchopMaTopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

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

Habmtoienue 31eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH TEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbIL.

MexaHudecknue BOJHBI, YCIOBUSL HMX pacnpocTtpaHeHus. [lomepednsle W NpOAOJIbHBIE
BOoJIHBL. [lepron, cCKOpOCTh pacnpoCTpaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHE OKPYKAIOLIEH CPEIbI.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HHUs SJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIICHUE, MOJSpHU3aLys,
uHTephepeHIrs U TudpaKIus.

[IIkana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHnuns! paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
pamap, paguoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3ByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmoienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHuu u UG paKiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM M YacTOTOH
Kose0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIIns.

OO6Hapy:xeHne HHPPaKpacHOTO U YIbTPA(PHOIETOBOIO H3ITyUCHUI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaul, nPAKMUKYM.

N3ydeHue nmapaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETa B OAHOpPOAHOU cpexe. Jlyu cera. Toyeunsiid
VCTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epkaine. Chepuueckue 3epkania.

[Ipenomnenune cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npesnomieHuss. OTHOCUTENbHBIA IOKa3aTenb mnpeaomiieHus. [locTosHCTBO 4acTOThl CBeTa W
COOTHOUIEHUE JUJIMH BOJIH IIPHU IMEPEX0J€ MOHOXPOMATHYECKOIO CBETA Uepe3 I'PAHMILY pa3iena
JBYX ONTHYECKUX CPE.

Xon nyueit B mpusme. ucnepeust ceera. CoxxHbIM coctaB 6enoro csera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yro MoJTHOTO BHYTPEHHETO OTPaKEHUS.

ColOuparonue W paccewBaroIIue JIUH3bI. ToHKas nuH3a. DOKYyCHOE paccTosHUE |
ONTHYECKAsl CHJIA TOHKON JTUH3bI. 3aBHCUMOCTH (DOKYCHOTO PacCTOSHUSI TOHKOH chepuieckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopmyIia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon nyya, IpOMEAIIEro JIUH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOM ONTHYECKON OCH.
[Toctpoenne n300paskeHHt TOYKH U OTpe3Ka MPsIMOi B COOMPAIOIIMX U PACCEUBAIOLINX JIMH3AX
U X CUCTEMaX.

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

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOM ONTUKH.

BonnoBas ontuka. WuTtepdepenuuss cera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HAOMIO/IEHUsT MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpPEHIIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMephl Kilaccnyeckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4eckue yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PAKIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabmioneHre noiHoro BHyTpEeHHEro oTpaskeHus. MoJienb CBEeTOBOIA.

HccnenoBanue xo1a CBETOBBIX IIYYKOB UY€pe3 INIOCKONApalIeIbHYIO INIACTUHY U IPU3MY .

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeIECKOmna.

Hab6mronenue untepdepeHium cera.



Habmtoienue 1BETOB TOHKUX MIIEHOK.

Habmonenue nudpakiuu cera.

Nzyuenue nudpakiinOHHON PEIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.

Hab6nronenue aucnepcun cBera.

Habmionenue nosisipuzaniu cBeTa.

[IpuMeHeHue noaIpOUIOB ISl U3YUCHHSI MEXAHUUECKUX HAMPSXKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, RPAKMUKYM.

W3mepenue nokaszarens IpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIECTBA (Ha MpUMEPE >KUAKHX
JIVH3).

H3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[onmyuenne n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHnue TeneCKONNYECKUX CUCTEM.

Hab6mronenue nudpakuuu, nHTephEpEHITNN U TIOJIIPU3AINH CBETA.

W3ydeHue noyispusaluu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUDIIEKTPHKA.

Nzyuenue nntepdepeHnu 1a3epHOTo U3TyUeHHs Ha JIBYX IEISX.

HaGmronenue aucrnepcum.

Hab6nronenue u uccnenoBanue qudpakIiimOHHOTO CIIEKTpA.

N3MmepeHne 1iIMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue criekTpa U3JIydeHHs] CBETOMO/a IIPH MOMOIIN AU(PPAKITMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJbLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTynaTel crneuralibHON TEOpuu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpa3zoBanus  Jlopenma.  YcnoBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpAIlEHHE
JUTMHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTULbl. DHEPT U MTOKOSI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIyTHUKOBBIE NPUEMHHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

YyeHuueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

OmnpeneneHyue UMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKkoB
3apsKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TerIoBOe U3IydeHUE (M3IydeHHe aOCOMIOTHO 4YEPHOro Tena). 3aKoH
cMemenus Buna. ['mnoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIbC (POTOHA.

dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodpdexra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «KpacHas rpanuna» Gortorddexra.

JlaBneHune cBeTa (B YacTHOCTH, IaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. JIebenena.



BosiHoBbIe cBoiicTBa yactull. Bomubel ae bpoitnsa. JlniuHa BonHbl ne bpoitns u pazmepsl
o0jacTu  JOKANMM3AaIlMKM  JIBIKYMIEHCS  dYacTullbl. KopmycKynsipHO-BOTHOBOW — Tyalu3M.
Judpakius 31eKTPOHOB Ha KpUCTAIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus HeonpeaenéHnoctel [ eizendepra.

TexHuuyeckue ycTpocTBa M TEXHOJOIMUYECKHE IPOLECCHI: CHEKTPOMETpP, (OTOAIEMEHT,
dboTonaTunK, TyHHETBbHBIA MUKPOCKOII, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS MTOJIYIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas Oarapes.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

HccnenoBanue goropesncropa.

N3mepenue nocrostaHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIPSHKCHMUS.

Tema 2. @usuka amoma.

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

[ocrynatel bopa. Uznyuenune u mornomieHne (OTOHOB IpU TEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUH HA IPYTOM.

Bupel ciektpoB. CrieKTp YpOBHEHN 3HEPTHHU aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3NTydeHue cBeTa. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAJIbHBIM aHAINU3
(cTIeKTpOoCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUMKA HOHU3UPYIOIINX YACTHII.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3JIYyUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomaol, nPpAKMUKyM.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMapHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31eMEeHMAPHLIX YACHMUY,.

Hyxnonnas mopnens sinpa I'eiizenOepra—Banenko. 3apsa sapa. MaccoBoe 4MCIO siipa.
N3otomsl.

PannoaktuBHOCTh. Anba-pacman. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTyYEHUE.

3aKOH paJuOaKTUBHOrO pacnaia. PanuoakTuBHbIE u30TONBI B mpupoae. CBoiicTBa
MOHU3HPYIOLIETro N3JIy4eHUs. BausiHue paiuoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenusd. Jlozumerpus.

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

Snepubie peakuuu. Jlenmenune u cuHTe3 Anep. SnepHble peakTopbl. [IpoGiembl
YOPaBJISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE ACIEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTHUKHU.

Meroabl perucTpalvi U UCCIAEAOBAHUS JIEMEHTAPHBIX YACTHULL.



DyHIaMEeHTaIbHbIE B3aUMOJICUCTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-IritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtanaapTHOH Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO n3uueckoit KapTUHBI MUPA.

TexHuuecKkrue yCTpOWCTBA M TEXHOJOTHYECKHUE MPOIECCHl: H03UMETp, kKamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30OHAHCHAS
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadvopamopnuie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenne nornomieHus: 6€Ta-4acTUIl AITFOMUHUEM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU IS OOBSCHEHUS MPHPOABI KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE JBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeynas akTuBHOCTh. cTtounuk sHepruu CoJiHIa v 3BE3 /.

3BE31bl, KX OCHOBHBIE XApPAKTEPUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTbY». 3BE3/bI TJIABHOM MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JJIf
3BE3] IJIABHOM  IOCJIENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHUS O IPOUCXOXKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [IyTe — Hamia "'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPBI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE M3TyYeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue naonrwoenus.

Habmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TMPHJIOKEHUH JUIS  ONpeesieHUus TOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYLIAPUS U IPKUE 3BE3/BI.

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

DuU3NYeCKH MPAKTUKYM.

CniocoObl u3Mepenust (U3HMUECKUX BETUUYHMH C UCTIOJIb30BAaHUEM aHAIOTOBBIX M HU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OIllGHKa  TpaHUIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, MCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3MUYECKHUX
BEJIMYMH, MPOBEPKA MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMATHUYECKHX
paznenax «Y4eHHUeCKU SIKCIIEPUMEHT, 1a00paTOpHbIE PabOThI, TPAKTHKYM) ).

O0o0maroIee MOBTOPEHHUE.

O6o06mieHne W cucTeMaTu3alus COJAEp)KaHUs  pa3feNioB  Kypca «MexaHuKay,
«MonekynspHas (u3MKa U TEPMOIUHAMHKA», «DIEKTpoIuHaAMUKa», «KonebaHus M BOJHBD,



«OCHOBBI  CHEIMATBHON TEOPHUH OTHOCHUTENBbHOCTHY», «KBaHTOBasg Qu3ukKay, «IJIEMEHTHI
ACTPOHOMMHU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITUYECKOW cdepax AeATENBHOCTH YEJIOBEKa, POJIb M MECTO (HU3UKM M acCTPOHOMUHU B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpaA, 3HAYEHUE OIHUCATENIbHOM, CHUCTEMATHU3UPYIOIIEH,
OOBSICHUTENIBHOM M POTHOCTHYECKON (PYHKIMI (PU3NUECKO Teopuu, poiib (HU3NIECKON TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (PU3NYECKON KapTHUHBI
MHpa B O0LLEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBS3H.

Nzyuenue xypca pusuku yriy0iaéHHOro ypoBHS B 11 Kitacce oCymIecTBIsieTCs ¢ y4ETOM
COJZIepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, C6A3aHHbIE C USYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBJICHUE, HAy4YHBIA (akT, TUMOTe3a, (U3MYecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuoOopsI, udpoBas 1ad0paTopHs.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. Tpuronomerpuueckue (pyHKLUUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO. BEKTOpbl M MX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3EMEHTAPHBIX (DYHKIIUIL.
[Tpu3Haku no00us TPEYroNbHUKOB, ONPEAeICHHUE TUIOIAAN INIOCKUX (GUryp u oobéma Ted.

Buonozua: »nextpudeckue sBICHHUsS B >KUBOH Npupoje, KosieOaTenbHble IBUKEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  3IJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YyJIbTpa3ByKoBas JUarHOCTHKA B
MEAMIVHE, ONTHYECKUE SIBICHUS B )KUBOU IPUPOJIE.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTaJUIM4ECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marauTHBIC TONMIOCa 3E€MIIM, 3aJIe)KW MArHUTHBIX Y[, (HOTOChEMKA 36MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHUE TOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, JJIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKLUMOHHAs TIeyb, JIMHUM 3JEKTpoIepeaady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3ByKOBasi JUArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
CoJHeyHasl OaTapesi, CIIyTHUKOBBIC IPUEMHUKH, SIIEPHAsE SHEPIeTUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera « OU3uKay JOIKHBI OTPaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlMi, MO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUIM, COOTBETCTBYIOIIUX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENbHOCTH B IPOIECCE pealn3alii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIAHCKOI0 BOCIIMTAHMS:

e cHOpMHPOBAHHOCTh TPAXKIAHCKOW TMO3ULIMK OOydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

® TMPUHATHE TPAJAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEI;

® TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECaX I'pa)<IaHCKOro 0oOIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJEICTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 Ha3HAYCHUEM;

® TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:

e chopMHPOBAHHOCTH POCCUUCKON TPaKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [IEHHOCTHOE OTHOILIEHUE K IOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHHCKUX
Y4EHBIX B 0077aCTH U3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

e CrocoOHOCTh OIIGHMBAaTh CHUTyallMIO W T[PUHAMATh OCO3HAHHBIE PELICHHUS,
OpUEHTHUPYSACh Ha MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B
JEATEIIbHOCTH YYEHOT0;

® 0CO3HaHHE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOHYUBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYash JCTETUKY HAay4HOTO TBOpPYECTBA,

NPUCYIIETO (PU3HUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMS:

® UHTEpeC K pa3iuyHbIM cdepaM NpoPecCHOHATbHOU IEeSATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON W TEXHUKOM, YMEHHE COBEPINATh OCO3ZHAHHBIA BHIOOP OymyIiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHHIO U CaMOOOpa30BaHHUIO B 00JacTu (hU3MKH
Ha MPOTSHKEHUU BCEH JKU3HMU.

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

e c(hOPMHUPOBAHHOCTD HKOJIOTHYECKON KYJIBTYpPbI, OCO3HAHHE IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYIIECTBIECHUE ICHCTBUIM B OKPY>KAlOIIEH Cpelie Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;



pacuIMpeHre OIbITa JACSITEIHPHOCTH HSKOJOTUUYECKOW HAIPaBJICHHOCTH Ha OCHOBE
UMEIOIIHNXCS 3HAHUH 10 (PU3HKeE.

HEHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;
OCO3HAHHME LEHHOCTH HAy4YHOW JAEATeNbHOCTH, TOTOBHOCTh B TpOLIECCe H3YUYCHHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYIO M HCCIENOBATENbCKYI0  JIESTeNbHOCTh
UH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIE 1eiCTBHS
Ba3oBble JJoruuyeckue geiicTBUA:

CaMoCTOSITeNIbHO (OPMYIIMPOBATh U AKTyalIM3UPOBaTH MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;
BBISBJISITH 3aKOHOMEPHOCTM U TPOTHUBOpPEUMS] B paccMaTpUBAaEeMbIX (PU3MUECKHUX
SIBIICHUSIX;

pa3zpabarbiBaTh IUIaH pELIEHUS MpoOJeMbl ¢ Y4E€TOM aHaiu3a HMEIOLIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEaTbHOrO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBrble ucciaenoBareLCKHE AeHCTBHSA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSATUSMU U METOJIAaMU (PUINIECKOM
HaYKH,

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIIEAOBATEIbCKONM W TMPOCKTHOW JEATEIHHOCTH B
obnmacti (U3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOUCKY
METOJIOB pEIICHUS 3a7a4 (U3UYECKOTO COJCp)KaHUS, MPUMEHEHUIO Pa3ITUYHBIX
METOJIOB ITO3HAHUS,

BJIAJICTh BUJIaMU JCSITEIHHOCTH 10 MOJYYCHHIO HOBOTO 3HAHHS, €0 MHTEPIPETAIHH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUYEOHBIX CHUTYAIHsIX, B TOM YUCIIC IPU
CO3JIJaHWHU YYE€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3M M AKTyaJIM3MpPOBATh 3a]lady, BBIABUTAThH
TUIOTe3y ©€ peIIeHWs, HaXOIUTh AapryMEeHThl JUIsl JIOKa3aTelbCTBA CBOMX
YTBEPKACHHI, 3a/1aBaTh apaMeTPhl M KPUTEPUH PEIICHHUS;

AHAIM3UPOBATh TIOMYYCHHBIE B XOJAE PEIICHUs 3aJa4d Pe3yJIbTaThl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/la4H B 00pa30BaTEIbHON IEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEILHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPEJIaraTb OpUIrnHaJIbHBIC IMTOAXOAbI U PCHICHUSA
CTaBHUTh HpO6J’ICMBI " 3a71a4u, JOITyCKaroIIe aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIAJCTh HABBIKAMU TIONy4eHUs HHGOpManuu (U3NYECKOTO COJICpKaHHS U3
UCTOYHMKOB pAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOWCK, aHAJU3,
CHCTEMATH3alMI0 W WHTEPIPETANNI0 WHPOPMALUU Pa3IUYHBIX BHIOB H (opMm
MPEICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKHM, TEXHUKH O€30MAaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M O3TUYECKHX HOPM, HOPM HWH(POPMALMOHHOM
0€30MacHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUECKOTO COJEpKaHUS B pa3NUYHbIX (opmarax c ydéTom
Ha3Ha4YeHHWs WH(POpMAlMU W IEJeBOM ayJIWTOPHUH, BHIOWpAs ONTHUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaJIH3aIiu.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaxX (PU3MKU U BO BHE-YPOUHOI J1eATENbHOCTH;
pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallul U CMATYaTh KOH(INKTHL;
Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3pPEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUIYaTIbHON paboTHI;
BBIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX JACUCTBUI ¢ YUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)K0r'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHMIO: COCTABJATH IUIAH AEHCTBUM, PACIpElEsThb POJU C
y4€TOM MHEHUH YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KayecTBO CBOEro BKJaJa M KaXJOro YYacTHHKA KOMaHAbl B OOIIMiA
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJEHU C MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATENBHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 33/1auH;
CaMOCTOSITENIFHO COCTABJIATH IUIaH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a1ady, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOTHl C yYETOM HMMEIOUIMXCS PECypCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHU;

JIaBaTh OIICHKY HOBBIM CHTYallUsiM;

pacmpsITh paMKH y9eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHNUH;

JienaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;



Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBCHB.

CﬂMOKOHTpOJIb, MOIMOHANbHbII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTHUBBI B EATEIBbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABBIKAMM IIO3HABATENBbHOM pe(IEeKCHH KaK OCO3HAHUS COBEpIIaeMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIO0JIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIlUH, BEIOOpA BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITEIbHOCTH;
IpPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AECATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouecce AOCTHXXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (puU3MKe A
YPOBHS CpeIHEro o01ero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AIMOIIMOHAIbHBIN
WHTEJUICKT, MPEATOJIATaloNIHi c(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUICTO CIOCOOHOCTh IMOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BUJETh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpEryJIHpPOBaHMs,  BKJIIOYAIOIIET0  CaMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TMOBEJCHHE, CIOCOOHOCTh  aJalnTHPOBaThCA K
IMOLMOHAIBHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITBHIM HOBOMY;
BHYTPCHHEW MOTHBAIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTHIKCHHIO LIEIH M YCIEXy,
ONTHMH3M, HHULIUATUBHOCTh, YMECHUE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXKHOCTEH;
OMITIATUH, BKIFOYAIONIEH COCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHX,
YUYUTBIBATh €r0 IPHU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOILICHHS C
JPYTHMU JIFOJbMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peniath KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xoHnmy obydenust B 10 knacce npeIMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLIMATILHOM M ATUYECKOU cdepax IesTeNbHOCTH YENOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHpa, 3HAYEHUE ONUCaTEIbHOM,
CHUCTEMaTHU3UPYIONICH, OOBSICHUTEIBHOW W MPOTHOCTHYECKOW (DYHKIMH (U3HIECKOM
TEOPUU — MEXAHUKU, MOJIEKYJSIPHOM (U3MKH M TEPMOJUHAMHUKHU, PO (PUINIECKOM
Teopuu B (POPMUPOBAHHUHU MIPEICTABICHUN O (U3NIECKOM KapTUHE MHPA;

pa3nuyaTth YCJIOBUA TNPUMEHHUMOCTH Mojenell (U3WYEeCKuX Tel U IPOLIEeCCOB
(ABNIEHMIT): MHEpLUHMAIBbHAS CUCTeMa 0TCYETa, aOCOIIOTHO TBEPAOE TEIO, MAaTepUAIIbHAS
TOYKa, PABHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO yIpyras
nedopmarus, abCOMIOTHO YNMpyroe U aObCOMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCTH



ra3a, KUIKOCTH W TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, WAealbHbIM ra3, TOUYECUHBIH
3apsiji, OIHOPOHOE AIEKTPUUECKOE TOJIE;

paznu4ath yclIoBHUS (TPaHUIBI, OOJACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI xapakTep (YyHIAMEHTATbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCITOJIb30BAHUSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBICHATH MEXaHHYECKHE MPOLECChl W SBJICHHS, HCIIOIb3YS
OCHOBHbIE TIOJIOKEHHSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYEeCKOIo
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO IABMXKEHMSI, MPeoOpa3OBaHUS
lanunes ans  ckopocTM W TepeMelleHusl, 3aKkoHbl  HblOTOHa, IPUHIUI
OTHOCHUTENIbHOCTH [ anuiies, 3aKOH BCEMHUPHOIO TSITOTEHHUS, 3aKOHBl COXPaHEHHS
UMIyJIbCa W MEXaHWYECKOM SHEpruu, CBsA3b paboThl CUIIBI C H3MEHEHHEM
MEXaHUYECKOM DSHEpPruu, YCIOBUS paBHOBeCHs TBEPAOro Teia), MpU ITOM
UCIIOJIb30BAaTh ~ MAaTEMAaTHMYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIOBHS
MPUMEHUMOCTH (DPU3MUECKHUX 3aKOHOB: IIpeoOpazoBanuii [anuiesi, BTOPOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUSI UMITYJIbCA U MEXAHUYECKON SHEPIHH, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;

AHATM3UPOBATh M OOBSACHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIIONIB3YSI OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJIEKYJISApHOW (U3UKM W TEPMOAMHAMUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a co CpeAHEN KUHETUYECKOM SHEPTUEN TEMIIOBOTO IBUKEHHUS
U KOHILEHTpalued ero MoJIeKyJ, CBsI3b TEeMIEepaTyphl BeEIIeCTBAa CO CpeaHeH
KMHETUYECKOM DJHEpruer TEeIUIOBOTO [JBHIKEHHSI €ro 4YacTUll, CBSI3b JIaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauuMed MOJEKYJ1 M €ro TeMIlepaTypoil, ypaBHECHHE
MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS
SHEPrUM B TEIUIOBBIX TIpOLIECCax), MPU OSTOM HCIOJIb30BaTh MAaTEMAaTHUYECKOE
BBIPDAKEHHME 3aKOHOB, YKa3blBaTh YCJIOBUS NPHUMEHMMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

AHATM3UPOBATh M OOBSACHATH JJICKTPUYCCKUE SIBICHUS, WCIOIB3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHHUS AJIEKTPUUECKOIO 3apsijia,
3akoH  KylioHa, MOTEHUUAIBbHOCTH  BJEKTPOCTATUUECKOTO  MOJIS,  MPUHIUI
CYNEPIIO3UIUU JIEKTPUUECKUX MOJEH, MPU 3TOM yKa3bIBas yCJIOBHS MPUMEHUMOCTH
3akoHa KysioHa, a Takke NpakTHYEeCKH Ba)XKHbIE COOTHOIIECHMS: 3aKOHbI Oma i
y4acTKa IeNy U 171 3aMKHYTOM 3JIEKTPUUYECKOM 1enu, 3akoH J[koyns—JIenna, mpaBuia
Kupxroda, 3axons1 @apazest Ui 3JIEKTPOIN3a);

OMHCHIBATh (DU3MYECKHUE MPOIIECCHl U SBICHUS, UCIOIb3Ysl BEJIMYUHBI: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TE€J, CHJIa, MOMEHT CHUJIbI, IaBJICHHE,
NOTEHLMAJbHAsl SHEPrus, KUHETHYeCKas HSHEprusi, MexXxaHudeckas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE, CHJIa TSKECTH, CHJIAa YIPYrOCTH, Cuia
TPEHUsI, MOIITHOCTh, DHEPTHUS B3aUMOICHCTBHUSA Tela ¢ 3eMyeit BOIU3H €€ TOBEPXHOCTH,
DHEeprus ympyrod paegopMmamuu MPYKUHBL, KOJIWYECTBO TEIUIOTHI, a0CONOTHAs
TeMIeparypa Teia, padoTa B TEPMOJWHAMUKE, BHYTPCHHSISI DHEPIHs HUACATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOIO ra3a, OTHOCUTENIbHAs BJIAXXHOCTh BO3/yXa,
KIIJ waeanbHOro TEIJIOBOIO JIBUTATENs; AJIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTH
ANIEKTPUYECKOTO TOJISI, HAMPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WA 3apsKEHHOIO
miapa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUYECKOTO IMOJIsI, pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABUXKYILAs CHUJIA, CUJa TOKA, HAIpPSIKEHUE, MOIIHOCTh TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOpPa, CONPOTHBIICHHE YYacTKa LENU C



IOCIIEAOBATENbHBIM M IApaJUICIIBHBIM  COCIMHEHHUEM  PE3HCTOPOB,  DHEPIHUsd
IIEKTPUYECKOTO I0JIsI KOHJAEHCATOPa;

OOBSICHATH OCOOEHHOCTH TPOTEKAaHUS (PU3MUECKUX SBJICHUN: MEXaHHUYECKOe
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTUI[ BEIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHUe, KUIIEHNEe U KOHIEHCAllUs, IUIaBIeHHe
M KPHUCTAUIM3allUsA, HANPAaBJICHHOCTb  TEIUIONEpENadd, JJICKTpHU3aLMs  Tell,
AKBUIIOTEHIIMAIILHOCTH TOBEPXHOCTHU 3apsKEHHOIO IIPOBO/IHUKA,

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BEITMYMHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHMM, IpPU HTOM KOHCTPYMpPOBaThb YCTaHOBKY,
(GUKCUpPOBaTh pPE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3WYECKHX BEIMYUH B BHJIE
rpaduKoB C Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3ysbTaTaM UCCIICJOBAHMS;

NPOBOJIUTH KOCBEHHBIE H3MEpPEHHUS (PU3MUECKUX BEIUYMH, NpPU STOM BHIOHpATh
ONTUMAJIBHBIA METOJ] M3MEpEHMs], OLCHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3Bl:  IIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HpPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U ACIaTh BBIBOJ O CTATYCE NPEIJIOKEHHON TUIIOTE3BI;
coOuroiaTh MpaBwiia 0E€30IaCHOTO TpyJa NpH MPOBEJCHUM HCCIEAOBAaHUM B pamKax
y4eOHOro 3KCIEpPUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIE0BAaTEIbCKOW U MPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPAaTOPHOIO
000pyaOBaHNUS;

pemiaTh pacy€THhIe 33Ja4M C SBHO 33aJaHHOM W HEABHO 3aJaHHONW (U3UYECKOM
MOJICTIbIO: HAa OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH BBIOOp (pHu3MUecKon
MOJeNI, OTBevaroeld TpeOOBaHUSAM 3aJauyd, TNPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTYJaThl (U3MYECKUX TEOpUH MpPHU  HCIOJIb30BaHUU
MaTEMAaTHYECKUX METONOB pEIIEHUs 3a1a4, NPOBOAUTh PACUETHI HA OCHOBAHHUH
UMEIOUINXCA JaHHBIX, AaHAJIW3MPOBATh pE3yJIbTaThl U KOPPEKTUPOBAaTb METObI
pelIeHNs ¢ YUYETOM IIOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3aJjauu, TpeOyIoLe NPUMEHEHHs 3HaHUM U3 Pa3HbIX pa3/iesioB
Kypca (QU3MKH, a TaKkKe MHTErpalli¥ 3HAHUN W3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4YyHOI'O0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY PAacCyKICHHM C OIOpod Ha
U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIS OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKHd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHii;

aHAJM3UpOBaTh M  OLIEHUBATh IOCJIEACTBUA OBITOBOM M  NPOU3BOACTBEHHOU
NeSITeIbHOCTH YeNlOBeKa, CBSA3aHHOW C (U3MUECKUMH TPOLECCAMU, C TO3ULHH
IKOJIOTHUYECKOU 0€30macHOCTH, MpEeICTaBICHU I 0 palroHaIbHOM
IIPUPONONOIL30BaHNH, a TAKXKE Pa3yMHOM HCIIOJIB30BAHUU AOCTH)KCHHH HAyKU H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

NPUMEHSATH pa3IMyHble CTIOCOO0BI paboThl ¢ HH(pOpMaIel GU3MIECKOro CoIEpIKaAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  3TOM



UCTIONIb30BaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH ISl TIOHMCKa,
nepepadOTKU M TpPEAbsABICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WH(POpPMALUU, TONYUYEHHOH W3 Pa3TUYHBIX
MCTOYHHUKOB, KDUTHUECKH aHAIN3UPOBATh MOIyYaeMyl0 HH(POPMAIMIO U OLCHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M HAa OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALIUY;

OpPOSIBJIATH OpPraHU3allMOHHbIE ¥ IO3HABATENIBHBIE YMEHHS CaMOCTOSTEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX M y4eOHO-
HCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpymIe ¢ HCHOJTHEHHEM pa3IMYHBIX COIUAJIbHBIX POJEH, IUIAHHUPOBAThH
paboTy Tpymmbl, panMOHAIBHO pPACHPEACTATh MACATENBHOCTh B HECTaHIAPTHBIX
CUTYyalusX, a/IeKBaTHO OLIEHMBAThH BKJIAJ Ka)KI0TO M3 YYaCTHUKOB I'PYIIIHI B PEIICHHE
paccMaTtprBaeMoi IpoOIeMbl;

OpOSIBIATE MOTHBAIMI0O K  Oyaymed mnpodeccHOHaNbHOM — JESTeIbHOCTH IO
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K konmy obyuenusi B 11 Knacce npeIMETHBIC pe3yJIbTaThl Ha YIITyOJIEHHOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMEHHM:

MOHUMATh pPOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATBHOU U
3TUYECKON cepax AesITeNbHOCTH YelIOBeKa, POJb U MECTO (U3HKU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb aCTPOHOMHUU B MPAKTUYECKOMN ACATEIHHOCTU YEJIOBEKA U
JalbHEUIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHHE  OIMUCATEIbHOM,
CHUCTEMaTHU3UPYIONIECH, OOBSICHUTEIBHOW W TMPOTHOCTHYECKOW (DYHKIMH (PU3HIEeCKOM
TEOpUU — DIIEKTPOJAUHAMUKH, CHEIHMAIbHON TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM
¢u3uky, ponb GU3NUECKON Teopuu B (GOPMHUPOBAHUM NPEICTABICHUN O (PU3NYECKOMH
KapTUHE MHUpa, MeCTO (PU3UYEeCKOW KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pas3nuyaTth YCJIOBUSA TNPUMEHUMOCTH Mojenell (U3NYecKuX Tel U MPOLECCOB
(sBIEHUI): OAHOPOJHOE DBJEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  IOJIA,
rapMOHHYECKHE KOJIeOaHMs, MAaTeMaTH4YECKHIl MasTHHUK, WACaJbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UCAbHBIN KOIEOATEIbHBIN KOHTYp, TOHKAs JINH3A,
MOJENEN aTOMa, aTOMHOTO siipa U KBAHTOBOW MOJIETIN CBETA;

paznmuuath ycioBHs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHUMATh BCEOOIMI xapakTep (YHIAMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE TMPOLECCHl U SBICHUS, HUCIOJIb3YS
OCHOBHBIE TOJOXEHUS M 3aKOHBl JJEKTPOJMHAMHUKU U CHEIHAIbHOM Teopuu
OTHOCUTEIILHOCTH (3aKOH COXPAaHEHHUS 3JEKTPUYECKOro 3apsja, cuia Amrepa, cuiia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHIAyKuuM, mpasBwio Jlenma, cBsazp O/1C
CAaMOMHIYKIUU B DJIEMEHTE 3JEKTPUUECKON IIeMH CO CKOPOCTHbIO M3MEHEHHS CHJIBI
TOKa, TTOCTYJIAThI CIICIIUATBHON TEOPHH OTHOCUTEIHHOCTH DUHINTEHHA),
AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI M SBIICHUS, UCTIONB3YS MOJIOKECHUS
KBaHTOBOW (u3uku (ypaBHeHWe ODWHITeHHa i (horodddexra, MepBbIi U BTOPOM
nocTynarkl bopa, MpUHINIT COOTHOIICHUS HeompeaenéHHoctel ['eitzendepra, 3aKOHBI
COXpaHEHHUs 3apsA0BOTO U MACCOBOI'O UMCEN W SHEPTUU B SACPHBIX PEAKIUAX, 3aKOH
pPaIuoaKTUBHOTO pacraja);



OMKCHIBATh (PU3UUECKHE MPOLECCHl U SIBICHUS, UCIIONb3Ys BEIMUMHBI: HAPSKEHHOCTD
JMEKTPUYECKOTO  MOJIL, TMOTEHIHUal  DJEeKTPOCTaTUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIUAIOB, AJEKTPOJBIDKYIIAs CHJIA, MHIYKLUHUS MAarHATHOTO TOJISl, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, JJIEKTPOJABMXKYIAS CHJIA CAMOMHIYKIIHH,
SHEPrusi MarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, TOJIHAS
SHEPTusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MaCCOBOE
YUCJIO U 3aps]l pa, SHEPTHs CBS3U SAPa;

OOBSACHATH OCOOCHHOCTH TIPOTCKAHUS (U3MUYECKUX SBJICHHUN: DJICKTPOMArHUTHAs
WHAYKIIHS, CAMOMH]IYKIUS, pe30HaHC, HHTep(epeHIus BOIH, TUPPAKIUs, TUCTIEPCHUs,
NOJTHOE BHYTPEHHEe oTpaxkeHue, potoanekrpuueckuit apdexr (poroaddekr), anpda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHaliu3a U paboThI Jlazepa;

ONpENENATh HANpPaBICHUE WHIYKIMA MarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHiia;

CTPOUTh U300pakeHHEe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JUH30H, W
pacCUUTBIBATh €r0 XapaKTEPUCTHUKU;

MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TMOHSTHS, TEOPUU U 3aKOHBI JJIsS
aHaM3a W OOBSICHEHUs (PUINYECKUX TIPOIECCOB, MPOUCXOASIIMX B 3BE3/NAX, B
3BE3HBIX CHCTEMax, B MEXTaJaKTUYeCKOW Cpele; MABMKECHUS HEOECHBIX Tell,
JBOJTIONNH 3BE311 1 BeereHno;

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEIMYMH C HCIOJIb30BAHUEM
HPSIMBIX U3MEPEHUM, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHUPOBATH PE3YJIbTaThI
MOJIyYEHHON 3aBUCHUMOCTH (PU3MYECKHUX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH WM3MEPEeHMid, JenaTh BBIBOJALI IO  pe3yjibTaraMm
UCCJIEI0BAHMS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHHS (PUINYECKUX BEIMYMH, MPU HITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPECHHs, OIEHUBATh aOCOIIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUl;

IPOBOAMTH  OMBITHl [0 TPOBEPKE MPEAJOKEHHOM TUIOTE3bl: IJIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJM3UPOBAThH
MOJIyYEHHBIE PE3YJIbTaThl U JIeNaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIOTE3bI;
OMUCHIBATh METO/IbI TIOJYYEeHHs] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnronarh mpaBuia 0€30MacHOrO TpynAa MPH MPOBEACHUU WCCICNIOBAHUN B paMKax
y4eOHOro SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeOBAaTeNIbCKOW U MPOEKTHOM
NESTENIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyaOBaHNUS;

pemaTth pacu€THhIE 3aJa4d C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (u3nueckon
MOJIeTIbIO: HAa OCHOBAaHMHM AaHalIM3a YCIOBUS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBevarole TpeOOBAHUAM 3a/1a4M, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNAThl (PU3NYECKUX TEOPUM TPH WCIOIH30BAHUM MATEMaTUYECKUX METO/I0B
peuieHus 3agad, MOPOBOJUTH pacyéThl HaA OCHOBAaHUU HMMEIOLIUXCS JaHHBIX,
AQHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTHPOBaTb METOJbI pELIEHUS ¢ Y4YETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3aaul, TpeOyIolue MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHWM W3 JPYrUX MPEeIMETOB €CTECTBEHHO-



HAy4YHOTO IMKJa: BbICTpanBaTh JIOTHYECKYIO IIETIOYKY PAacCyKICHHIl ¢ omopod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX IIPUHIIUIIOB PabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKHUX U 3apYOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHIi;

aQHAIM3UPOBAaTh M  OLIGHUBATh TOCJIEACTBUS OBITOBOM M  IPOU3BOJCTBEHHOMU
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMMA
IKOJIOTHUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHaIbHOM
MPUPOIONIONB30BAHUH, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHUU HAYKU H
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHUS YEJIOBEUECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3JIMYHbIE CITIOCOOBI pabOThI ¢ HHPOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTMH, TIpHU  STOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepadOTKU M TpPeAbsSBICHUA Y4eOHOW M HAy4YHO-TIOMYJISIpHOW HHG(OpMAIH,
CTPYKTYpPUPOBAHHSI W HMHTEpHpeTalud WHPOPMAIUH, MOJYYCHHON W3 pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHWM, TaK U HA OCHOBE aHalu3a
UCTOYHHKA UH(POPMALIUY;

NPOSIBIISATE  OPTaHU3AlMOHHBIE ¥  IMO3HABATENIBHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEIOBATEILCKUX padoT;

paboTaTh B TpyIIle C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIBbHBIX POJeH, MIaHUPOBAThH
paboTy TpyNmbl, PalMOHATIBHO PACIPEACTATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTYallUAX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

NPOSIBIISATE MOTHUBAaNMIO K Oyaymieid  mpodeccHOHANBbHON — EeATENhbHOCTH  TI0
CIIEIUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPO/IBI

1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Nroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXpPaHEHHUS B MEXAHHUKE 10 1
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOWU TEOPUHU 15 1
3.2 Tepmoaunamuka. TernoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' HEePEXOIbI
Nroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1




4.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 24
4.3 Toku B pa3nIu4HbIX cperax 6
Nroro no pazgeny 54
Paznen 5. ®DUSHUYECKHA MPAKTUKYM
5.1 Pu3n4eCcKuil IPAKTUKYM 16 16
Nroro no pazgeny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJTACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nose 14
1.2 DJIEKTpOMAarHuTHas: UHTy KIS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15
23 MexaHuyeckue U 3JIEeKTPOMarHuTHbIE 10 )
BOJIHBI
2.4 Orntuka 25 1
Nroro no pazgeny 60

Pazgen 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcnoBbel CTO 5 1
Nroro no pazgeny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOJIHOBOM 1yainu3m 15

4.2 ®uznka aToma 5

4.3 ®du3nKa aTOMHOIO SApa U HIEMEHTapHBIX 5




YaCTHI]

Nroro no pazgeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 12
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHUIN MPAKTUKYM
6.1 DuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBGOBHIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO CO/ICP KAHUSI U OTIBITA 15
’ NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka KonTponbnbsie  IlpakTHyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypenr

®uszuka — pyHIaMeHTalbHas HayKa O bubmmoreka [JOK
Ipupoze 02.09.2023  https://m.edsoo.ru/ff0c32e2

HayuHblii MeTOZI TO3HAHUS U METOBI
nccaeaoBaHus GU3NIECKUX SIBJICHUN 05.09.2023

DKCIEPUMEHT U TEOpHsl B Ipoliecce

.H 1
3 no3HaHus npupoasl. Habmonenue u 05.09.2003
HKCIEPUMEHT B (PU3UKE

Crioco06bI n3MepeHus GPU3NIEeCKIX
BEJIMYMH 06.09.2023

AOCOIOTHAS U OTHOCHUTEIhHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1
BEJIMYMH

08.09.2023

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B POPMHUPOBAHUHI Bu6muotexa [JOK

COBPEMEHHOUN HAYyYHOU KapTHUHBI MUPA, 09.09.2023  https://m.edsoo.ru/ff0c33e6

B MPAKTUYECKOMN AEATETbHOCTH JIIOAEH

Mexanuyeckoe apmxenue. Cucrema
orcuetra. OTHOCUTEIBEHOCTD bubmunoreka LIOK
MEXaHU4eCKOro aABuxeHus. IIpsamas u 12.09.2023  https://m.edsoo.ru/ff0c3508

oOpaTHas 3a/1a4yu MEXaHUKH

8 Pannyc-BekTOp MaTepHaIbHON TOYKH, 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€ro MPOEKLUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienne. CKopocTb.
Wx nmpoexuu Ha OCH KOOPJINHAT

12.09.2023

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHENHOTO
JBUKCHHUS

13.09.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c3620

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTE.
Pemenue 3anau

15.09.2023

11

HepaBHomepHoe ABUKEHUE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHUE.
[IpsamonuHeiHOE TBUKEHUE C
IIOCTOSIHHBIM YCKOPEHHUEM

16.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

12

I'paduaeckoe onucanue
MPSIMOJIMHEHHOTO IBHYKCHHUS C
MOCTOSTHHBIM YCKOPCHUEM

19.09.2023

13

CBobonHOe najieHue. Y CKopeHue
CBOOOTHOTO Ta/IeHHsI. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX Tpaduku

19.09.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c39¢cc

14

JIBI>KeHHe Telna, OpOIIeHHOr0 o
YIJIOM K TOPU30HTY

20.09.2023

15

KpuBonuneiinoe nBuxenue. [[prmxenue
10 OKPYKHOCTH. YTJIOBas U JINHEWHAs
ckopoctb. [lepuoa u yactora.
LeHTpoCcTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHUE

22.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

16

KonrponsHas pabora o Teme



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

"Kunemartnka"

30.09.2023

17

[TepsbsIif 3akoH HproTOHA.
NHepruanbHbIe CUCTEMBI OTCUETA.
[Tpuniun oTHOCUTENBHOCTH ["anumes.
HewnnepuuanbHble CUCTEMBI OTCYETA

03.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

18

Cuna. PaBHOZI€HCTBYIOIIIAS CHJla.
Bropoii 3akon HetoTona. Macca

03.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

19

Bzaumopeiictue ten. Tpernit 3akoH
HrroTrona

04.10.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c3be8

20

[Ipunnun cynepno3unuu cui. Pemenne
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
Herorona

06.10.2023

21

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBaJIEHTHOCTh IPaBUTALIMOHHON U
MHEPTHOU MaccChl

07.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TSKeCTH U YCKOPEHHUE
CBOOOIHOTO ITaCHUA

10.10.2023

23

JIBm>keHre HeOSCHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi CKOPOCTb. 3aKOHbI
Kennepa

10.10.2023

24

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena

11.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3el 8

25

Cuna tpenus. [Ipupona u BUbI cui
TPCHUA. I[BI/I)KGHI/IG B X KMAKOCTHU U ra3€
C y‘-IéTOM CHJIBI COMPOTUBJICHUSA CPCABI

13.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

26

Hasnenue. ['uapocraruueckoe
nasinenune. Cuiia Apxumena

14.10.2023



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

27

AOGCOIOTHO TBEPOE TEIO.
[TocTymaTtensHOE U BpalaTeIbHOE
JBIDKEHUE TBEPOTO TEla

17.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c41a6

28

MOMEHT CUJIbI OTHOCUTENIBHO OCH
BpateHus. [1neyo cuibl

17.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

29

Crnosxenune cuil, IPUIOKEHHBIX K
TBepAOMY Teny. LlenTp TsxecTn Tena.
YcnoBus paBHOBECUS TBEPAOIO TEA.
Bunael paBHoBecHs

18.10.2023

30

Pemrenue 3agau

21.10.2023

31

KonrponsHas pabora o Teme
"Ilunamuka. Ctatuka TBepaoro tema"

24.10.2023

32

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBbI MaTEpUAIIbHBIX TOYEK. L{eHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOUEK.
Teopema 0 ABUKEHUU LIEHTPA Macc

24.10.2023

33

Vmnysbe cuiibl 1 N3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITyJIbCa.
PeaktuBHOE NBHKEHUE

25.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

34

MoOMEHT uMITyJibca MaTepraIbHON
touku. [IpeacraBnenue o coxpaHeHuu
MOMEHTAa UMITYJIbCa B LIEHTPATIbHBIX
II0JIAX

27.10.2023

35

Pemrenue 3agau

28.10.2023

36

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. ['paduueckoe

07.11.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MpEeJCTaBICHUE PAOOTHI CHIIBL.
MoniHoCTh CHIIEI

37

Kunernueckas sueprus. Teopema o6
M3MEHEHUH KHHETHYECKOU YHEPTUU
MaTepUaIbHON TOYKH

07.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

38

HOTGHHI/IEUII)HBIG N HECIIOTCHIUAJIBHBIC
CHIJIBI. HOTGHHI/IaHBHaSI OHCPIrus.
BTOpaSI KOCMHYCCKasA CKOPOCTh

08.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

39

TpeTbst KocMHuuecKasi CKOpocTh. CBA3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN YHEPruu

10.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

40

Ynopyrue u Heynpyrue CTOIKHOBEHUS.
VYpaBHenue bepuyum aiis uieanibHOM
KHUJKOCTU

11.11.2023

41

KonTpomnpHas pabota o Teme "3aKoHbI
COXpaHEHUA B ME€XaHUKeE"

14.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

42

Pa3BuTue npencraBieHuii 0 npupoe
TernoTel. OcHOBHBIE nojoxkenust MKT.
Huddysus. bpoyHoBckoe ABHKEHHE

14.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

43

CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TeJ. XapaKkTep JBUKECHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA

15.11.2023

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomnuectBo Bemectna. [locTosnnas
ABorazipo

17.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4fde

45

Temmeparypa. TermnoBoe paBHOBecHE.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde

[Tkana [enbcus

18.11.2023

46 Pemenue 3agau 21.11.2023
47 Wneanbusiii ra3. ['a30Bble 3aKOHBI 21.11.2023
43 VYpaBuenue MenneneeBa-Kinanelipona. bubmmoreka [JOK
Pemtenue 3agau 22.11.2023 = https://m.edsoo.ru/ff0c511e
49 AOcoiroTHas Temmeparypa. 3akoH
JanbToHa 24.11.2023
50 M3onporiecchl B ueaabHOM rase ¢ Bbubmunoreka LIOK
MOCTOSIHHBEIM KOJIMYECTBOM BEIIIECCTBA 25.11.2023  https://m.edsoo.ru/ff0c570e
I'paduueckoe npeacraBieHue
51 Eizlgisseccom n30TepMa, U30X0pa, 78.11.2023
52 OcHoBHoe ypaBHeHne MKT 78.11.2023
53 Pemenue 3agau 9.11.2023
CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpeaHel KUHETUYECKON dHEprue 01.12.2023
MOCTYMATEIBHOTO TEIJIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06o001IeHre U cucTeMaTU3alus 3HaHUH
o Teme "OcHoBbl MKT" 02.12.2023
56 KontponbHas padota mo Teme "OCHOBBI
MKT" 05.12.2023
57 TepMoauHamMuyeckas cucrema.



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

3ajanue BHEMIHUX yciaoBuil s T]]
cucTtembl. BHelllHre 1 BHYyTpEHHHE
napameTtpsl. [Tapametpst T/ cuctemsl
KakK Cpe/IHHE 3HAUYCHUS BEJINYKH,
ONMCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

05.12.2023

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3BoiibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

06.12.2023

59

Mogenp nieanbHOro rasa B
TEPMOJUHAMUKE. Y CIOBUS
MIPUMEHUMOCTHU 3TOU MOJEIH

08.12.2023

60

VYpasaenue MenzaeneeBa-Knaneipona
U BBIPAKCHUE NI BHYTPEHHEN SHEPIrUU

09.12.2023

61

Bripakenue 1151 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO MJI€aTbHOI'O Ta3a.
KBazucratuueckue u HecTaTUYeCcKue
IIPOLIECCHI

12.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

62

DnemMeHTapHas paboTa B
TepMoanHAMUKe. Brraucienue padboTs
o rpaduKy mporecca Ha pV-
auarpamme

12.12.2023

63

Temnonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEPIICHUS padOTHI

13.12.2023

64

KoHnBeknusi, TennonpoBoAHOCTb,
U3JIy4eHue

15.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

65

KomnuectBo Teruiorsl. TemmoéMKOCTE



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

Tena. Y IelbHas U MOJIsIpHast
TEIUIOEMKOCTH BELeCTBA. Y IC/IbHAs
TEIUIOTA CrOpaHus TOIUIMBA

16.12.2023

66

Pacuér xonuyecTBa TEIUIOTHI IIPU
TeIIoneperaye

19.12.2023

67

[TonsTue 06 annabaTHOM TpoIecce.
[TepBblii 3aKOH TEPMOAMHAMUKHU

19.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

68

KonnyecTBo TemnoTsr u paboTra Kak
Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUH
T cuctemsbl

20.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5efc

69

BTopoii 3aKk0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobparumocTh
MIPUPOIHBIX MTPOIIECCOB

22.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6230

70

[IpuHIMITBI AENCTBUS TEMIIOBBIX
MamuH. KITJ]

23.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

MaxkcumansHoe 3nadenue KIT. Iuxn
Kapno

26.12.2023

72

Pemrenue 3agau

26.12.2023

73

OKOJOTHYECKHUE aCIIEKThI
HCIIOIB30BaHMU TEIJIOBBIX IBUTATEIIEH.
TemoBoe 3arps3HeHNE OKpYKArOIIEH
CpeIIbI

27.12.2023

74

Pemenue 3amau

29.12.2023

75

O0001IeHre U cUCTEMaTU3aINs 3HAHUI
o teme "Tepmoauuamuka. TernnoBbie

30.12.2023



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

MamIuHae"

76

KontponbHas padoTa mo teme
"TepmoanHamuka. TenaoBble MAIIUHbI"

09.01.2024

77

[TapooGpa3oBaHue U KOHICHCAIIHSI.
Ucnapenue u kunenue. Y nebHast
TEII0Ta MapooOpa3OBaHMs

09.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c63b6

78

HaCBIH_IeHHBIe 1 HCHACBIIIICHHBIC HapBI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JaBJICHUS HACBIIIICHHOTO TTapa OT
TEMIIEPaTypPbl, KX HE3aBUCUMOCTh OT
00BbEMa HACHIIIICHHOTO TIapa.
3aBUCHMOCTD TEMIICPATYPhl KUIICHHS
OT JAaBJICHUS B X KUJIKOCTHU

10.01.2024

79

BraxxnocTs Bo3myxa. AGCOMOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

12.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3amau

13.01.2024

81

Tsépnoe Teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU3OTPOIHS
CBOMCTB KPUCTAJUIOB

16.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

82

[TnaBiieHre U KPUCTATUTH3ALIHSL.
VnensHas TeIUioTa IIaBJICHUS.
CyO6numarus

16.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

83

JHedbopmarniu TBEpIOTO TENA.
Pactsixenne u cxxatue. Casur. Moayiib
IOnra. [Ipeaen ynpyrux nedopmarimii

17.01.2024

84

TeruioBoe paciinpeHue KUAKOCTENH U
TBEPABIX T€1. AHFAPMOHU3M TEIUIOBBIX

19.01.2024



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

KOJIEOAaHUIl YaCTHUL BELLIECTBA

85

[IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

20.01.2024

86

YpaBHEeHHE TEIJIOBOTO OajlaHca

23.01.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c6820

87

Pemenue 3amau

23.01.2024

88

[ToBepXHOCTHOE HATSIKEHHUE.
Kanunnsipuele saBnenus. Jlapnenue noj
HCKPUBJICHHOU ITOBEPXHOCTHIO
skuakoctu. @opmyia Jlammaca

24.01.2024

89

O0001IeHre U cUCTEMaTU3aIHs 3HAHUI
1o Teme "ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble nepexoanbl"”

26.01.2024

90

KontponbHas padoTa mo teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBeie iepexo b

27.01.2024

91

DnekTpusanus Tel U €€ MpOosIBICHUSL.
Dnektpuyeckuii 3apsia. /[Ba Buna
aNeKTpuyecKkux 3apanoB. [IpoBogHuky,
TUBJIEKTPUKU U TIOJTYTIPOBOIHUKI

30.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6bce

92

DneMEeHTapHBIN ANEKTPUUIECKUH 3apsil.
3aKOH COXpPaHEHHUs DIIEKTPUYECKOIO
3apsna

30.01.2024

93

B3anmopenicteue 3apsnoB. Toueynsle
3apsaasl. 3akoH KyrnoHa

31.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

94

Pemrenue 3agau

02.02.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

95

Onexrpuueckoe noie. Ero nelicteue Ha
JNEKTPUYECKHUE 3aPsIIbI

03.02.2024

96

Hanpssk€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[Tpo6uyrii 3apsa. Jlunun
HaIpPSHKEHHOCTH 3JIEKTPUYECKOIO OIS,
OnHOpPOIHOE AIIEKTPUUYECKOE TIOTIE

06.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

97

IToTeHmansHOCTD
3IEKTPOCTATUYECKOrO 1oJsi. PazHOCTh
IIOTCHIINAJIOB U HaHpH)KeHI/Ie

06.02.2024

98

[ToTennuanpHas YHEPTUS 3apsiia B
aleKTpocTaTudeckoMm moJe. [lorennman
AJIEKTPOCTATHYECKOTO TTOJIS

07.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

99

CBs13b HANPSHKEHHOCTHU TOJIS U
Pa3HOCTH MOTEHIIUAJIOB IS
ANEKTPOCTATUYECKOTO MO

09.02.2024

100

[IpuHuuI cynepno3unun
JIIEKTPUYECKUX MOJIEH

10.02.2024

101

Pemenue 3amau

13.02.2024

102

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKECHHOU cepbl

13.02.2024

103

ITosie paBHOMEPHO 3apsKEHHOTO 110
00béMy mapa. [lone paBHOMEpHO
3apsOKEHHON OECKOHEYHOM MIIOCKOCTH

14.02.2024

104

IIpoBOAHMKY B 3JIEKTPOCTATUIECKOM
noje. YcloBUe paBHOBECHS 3aps0B

16.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

105

JIMBIEeKTPUKHU U TOTYITPOBOAHUKH B
ANEKTPOCTATUYECKOM I10JI€

17.02.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Kongencarop. DneKTpoEMKOCTh

bubmunoreka LIOK

106 KOHJICHCATOpa. DIIEKTPOEMKOCTS 20.02.2024  https://m.edsoo.ru/ff0c72c0
TIJIOCKOTO KOHJIEHCATOpa
107 [TapaenpHOE COEIUHEHHE bu6nuorexa [IOK
KOHJIEHCAaTOPOB 20.02.2024  https://m.edsoo.ru/ff0c740
108 IlocenoBaTenbHOE COEIUHEHUE bu6mmoreka [IOK
KOHJICHCATOPOB 21.02.2024  https://m.edsoo.ru/ff0c7410
109 DHeprus 3apsHsKeHHOTO KOHAEHcAaTopa 24.02.2004
110 Pemenue 3agau 27.02.2004
11 JIBro>keHue 3apsiKEHHOM YacCTHUIIbI B
OJTHOPOJHOM 3JIEKTPUUECKOM T0JIe 27.02.2024
112 Pemrenue 3agau 28.02.2004
113 O06o001IeH e U cucTeMaTU3alus 3HaHUH
1o TeMe "DieKkTpudeckoe nose" 01.03.2024
114 KontponbHas padoTa mo teme
"Dnexrpuueckoe nose" 02.03.2024
Cuna toka. [TocTossHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS MOCTOSTHHOTO 05.03.2004
AIEKTPUIECKOTO TOKA
116 Hcrounuku Toka. Hanpsxenne u 9/1C 05.03.2024
117 3akoH OMa Jj1sl y4acTKa Lemnu.
DJIEKTPUYECKOE CONTPOTUBIICHUE 06.03.2024
118 3aBUCHMOCTb COTIPOTHBIICHUS
OJIHOPOJHOTO MPOBOJTHUKA OT €0 09.03.2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

JAJIMHBI U TIIOIIAaAU IMOIICPEUYHOT O
CCUCHU

YaenbpHoE COIIPOTUBJICHHUC BCIICCTBA.

19 Pemrenue 3anau 12.03.2024
120 [TocnenoBarenbHOE, MapaiedbHOE,
CMEIIIAaHHOE COEIMHEHNE MPOBOTHUKOB 12.03.2024
121 Pacuér pa3BeTBIIEHHBIX 3JIEKTPUYECKUX
neneii. [IpaBuna Kupxroga 13.03.2024
122 Pemtenue 3agau 15.03.2004
123 PaGora snexkTpuyeckoro Toka. 3aKoH bubnmoreka [JOK
Jxoyns —Jlenua 16.03.2024 | https://m.edsoo.ru/ff0c7838
124 Pemtenue 3agau 19.03.2004
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TemnoBas MOIITHOCTE, BEIJIEIsIEMas Ha bubmmorexa [OK
19.03.2024  https://m.edsoo.ru/ff0c7838
pesucrope
126 Pemrenue 3agau 20.03.2004
127 O/1C u BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHUKA TOKa 22.03.2024
128 3axon OMa i MTOJTHOH (3aMKHYTOH) bu6nuoreka [IOK
AJIEKTPUYECKON LIETTH 02.04.2024 = https://m.edsoo.ru/ff0c7ae0
129 Pemrenue 3agau 02.04.2004
130 MOoOIIHOCTh UCTOUYHUKA TOKA 03.04.2024
131 KopoTtkoe 3ambikanmne



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

05.04.2024

KonneHncarop B nienu mocTOSSHHOTO

132 TOKa 06.04.2024
133 Pemrenue 3agau 09.04.2004
134 Pemenue 3ampau no reme "[locTostHHBIN
AIEKTPUUYECKUN TOK" 09.04.2024
135 Pemrenue 3agad mo treMe "I1oCTOSIHHBIHN
AIEKTPUUYECKUN TOK" 10.04.2024
136 Pemrenue 3agad mo treMe "I1oCTOSIHHBIHN
AJIEKTPUYECKUM TOK" 12.04.2024
O06o001IeH e U cucTeMaTU3alus 3HaHUH
137 1o T"eMe "TIoCTOSIHHBIN INEKTPUUECKUI 13.04.2004
TOK
138 KonrponsHast pabora o Teme
"IloCTOSIHHBIN 27EKTpUUECKUIN TOK" 16.04.2024
DnexTpuyeckas NpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DJIEKTPUUECKHI
IT)OK B MeTannai CBGpXHpOBI())I[I/IMOCTI) 16.04.2024
DNEKTPUUECKUN TOK B paCTBOpPAX U
140 paciuiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmorexa [IOK
(apajies 11 AEKTpOMH3A 17.04.2024 | https://m.edsoo.ru/ff0c82ba
. bu6nuoreka [IOK
141 dueiTputiecknii TOK B rasax. [hiasma 19.04.2024 https://m.edsogru/ffOc84ae
142 DJIEKTPUYECKUH TOK B BaKyyMe.
Bakyymasbie mpubopst 20.04.2024
143 DIEeKTPpUYECKHI TOK B bubmmoreka [JOK
MOJIYIIPOBOAHUKAX 23.04.2024 | https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

144

[TomynpoBOIHUKOBBIE TPUOOPEI

23.04.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c86fc

145

@u3NYeCcKUil IPAKTUKYM I10 TEME
"N3mepeHue cCUilbl TOKA U HANPSKEHUS
B LIENIM TIOCTOSTHHOT'O TOKA MPU IIOMOIIH
aHAJIOTOBBIX M LHU(POBBIX
U3MEPHUTEIBHBIX PUOOPOB" MITH
"3HaKOMCTBO ¢ 1TU(PpOBOI
nabopartopueit o ¢puzuke. [Tpumepst
U3MepeHus: GU3NYECKUX BEITMYUH NPU
MTOMOUIY KOMITbIOTEPHBIX JATYUKOB"

24.04.2024

146

®uU3NYECKU MPAKTUKYM 10 TEME
"N3yueHrne HepaBHOMEPHOTO IBUKEHUS
C LIETIBIO OMPEEIICHNUS MTHOBEHHOM
ckopoctu"

26.04.2024

147

Du3nYeCcKUi IPAKTUKYM 110 TEME
"N3mepenue yCKopeHus npu
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
NBWKECHUH 110 HAKJIOHHOW IIOCKOCTH"
nnu "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIOKEHUN"

27.04.2024

148

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue ycKopeHusi CBOOOHOTO
najnenus” win "M3yuenue nBUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

30.04.2024

149

DuU3NYECKU MPAKTUKYM 10 TEME
"M3yuyeHue NBUKEHUS Tela MO
OKPYKHOCTH C IIOCTOSIHHOM 110 MOy IO

30.04.2024



https://m.edsoo.ru/ff0c86fc

ckopoctbio" wiu "HccnenoBanue
3aBUCHMOCTH TIepHroJia oOpamieHus
KOHHMYECKOTO MasiTHHUKA OT €ro
napameTpoB"

150

@u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECUCTBYIOLIEHN CUIIBI
MIpH IBUYKEHUH OpycKa 10 HaKJIOHHOM
mrockoct" uiu "IIpoBepka runoTe3sl
0 HE3aBHUCHUMOCTH BPEMEHH JIBH)KCHHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

03.05.2024

151

®uU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHJT
YIPYTOCTH, BOSHUKAIOUIUX B PYKUHE
Y PE3UHOBOM 00pasIie, OT uX
nedopmanuu" wim "N3ydenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IIEPEKUHYTOU Yepe3 JIETKUI
omox"

04.05.2024

152

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue koddduiiuenTa TpeHus mno
BEJIMYMHE yTI0BOTO KOAPPUIIMeHTa
3aBucuMocTtu Frp(N)" wnm
"UccnenoBanue IBIKEHUS OpycKa 1O
HAKJIOHHOM TJIOCKOCTHU C TIEpEMEHHBIM
kod(purmeHToM TpeHus" uIn
"N3yueHune NBMKEHUS Ipy3a Ha Baly C
TpeHueMm"

07.05.2024

153

®u3nYeCcKUil IPAKTUKYM I10 TEME




"NccnenoBanue yciaoBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" wim "KoHctpyupoBaHnue
KPOHIITEHHOB U PACUET CUJIT
ynpyrocta" win "M3ydeHue
YCTOMYMBOCTH TBEPIOTO TeEINa,
HMMEIOIETO oAb Onops!"

07.05.2024

154

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune uMiryJibca Tesa mno
TopMO3HOMY nyTH" Ui "M3mepenue
CUJIBI TATH, CKOPOCTU MOJAECIIU
ANEKTPOMOOHIISI U MOIITHOCTH CHJIBI
Taru" nwin "CpaBHEHUE U3MEHEHUS
MMITyJIbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBannue CoOXpaHeHUs
UMITyJIbCa TIPU YIIPYTOM
B3aumoeicteun" uinu "M3mepenue
KMHETUYECKOM SHEpruu Tesna 1o
TOPMO3HOMY MyTH"

10.05.2024

155

DuU3NYECKU MPAKTUKYM 10 TEME
"M3yyeHne n30TepMUUYECKOTO Mpolecca
(pekoMeHI0BaHO HUCIIOIb30BAHHE
nudposoit maboparopun)" umm
"M3yueHne n30X0pHOro mpoiiecca” i
"N3yuenne u3ob0apHOro mporecca’ wim
"[IpoBepka ypaBHEHHUs cOCTOSHUA"

11.05.2024

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue yaenbHON TEMmI0EMKOCTH"
unu "VccnenoBanue mpoiecca

14.05.2024




OCTEIBaHHUS BeliecTBa" WiIn
"HccnenoBanue agnadaTHOTo
npouecca" unu "N3ydenune
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yuyeHne 3aKOHOMEPHOCTEI
WCTapeHus KUJIKOCTER" 1
"N3mepeHue yaenbHON TEMI0ThI
naBiaeHus apaa" unu "M3ydenue
CBOMCTB HAaCBIILIEHHBIX NapoB" WU
"N3mepenne abCOTIOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKA MaccChl IapoB B
nomMemeHnun". ismepenue
Kod(urmeHTa moBEpXHOCTHOTO
HATSKSHUS

14.05.2024

158

@u3nYeCcKUil IPAKTUKYM 110 TEME
"HabmtoneHue npeBpaieHus SHEpTun
3apsKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
W3JIy4YEHHS CBETOIMOA" WIIN
"N3yuyeHne npoTekaHus TOKa B LIETH,
coJieprKalllel KoHIeHcaTop' uiu
"Pacnipenenenue pasHOCTH
MOTEHINAJIOB (HANPSHKEHUS ) IPH
IIOCJIEI0BATEILHOM COEIUHEHUN
KOHJIeHCaTOpoB"

15.05.2024

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cMEIaHHOTO

17.05.2024




COEIMHEHUS PE3UCTOPOB" WU
"N3mepeHue yaenbHOro
CONPOTUBJICHHS TPOBOJIHUKOB" HIIH
"UccnenqoBanre 3aBUCUMOCTU CYIJIBI
TOKa OT HaNpsDKEHUS IS JTaMITbl
HakanuBaHus"

160

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmronenue snexrponansa" uim
"N3mepenue 3apsiia OJHOBAICHTHOTO
noHa" win "UccnenoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIn
"CHsTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU auoaa”

18.05.2024

161

PeseprubIil ypok. O6001eHNE 1
CUCTEeMaTH3alusI 3HAHHH 110 TeMe
"Kunemartuka"

21.05.2024

162

PeseprubIil ypok. O600mIeHNE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"Jlunamuka"

21.05.2024

163

PesepBHelil ypok. O600eHHE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"Craruka TBeporo tena"

22.05.2024

164

PesepBHelil ypok. O600eHHE 1
cucTeMaTHU3alys 3HaHUH 10 TemMe
"3aKOHBI COXpaHEHUS B MEXaHUKE"

22.05.2024

165

PesepBHelil ypok. O6o0IeHHE 1
cucTeMaTHU3alus 3HaHUH 1o TemMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

23.05.2024




teopun"

166

PeseprubIil ypok. O600meHNE 1
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"TepmoanHamuka. TenaoBble MAIIUHbI"

23.05.2024

167

PeseprubIil ypok. O600meHNE 1
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3zoBbIe niepexoabl"”

24.05.2024

168

PeseprubIil ypok. O600meHNE 1
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"Onexrpuueckoe nose"

24.05.2024

169

PesepBHelil ypok. O6o0IeHHE U
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIoCcTOSIHHBIN ANEKTPUUECKUN TOK"

25.05.2024

170

PesepBHeIil ypok. O6o0IeHHE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"Toku B pa3lIn4HbIX cpenax”

25.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJTACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IlpakTHueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE. 1 04.09.2023
I'unore3a Amnepa
Bekrop marauTHOM nHAyKUuu. [TpuHnun
2 cynepno31/£u1/m MAarHUTHBIX noje. JInnun 1 05.09.2023
MarHMTHON UHIYKLIUU
3 MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1
OmnsIT OpcTena 06.09.2023
4 Cuna A & 1
uia AMrepa, e€ HarnpaBjIeHUEe U MOAYJIb 07.09.2023
5 P 1
CHICHHE Sajad 08.09.2023
6 IIpumenenue 3akoHa Amnepa. 1
DNeKTpOoU3MEpHUTEbHBIE TPHOOPHI 11.09.2023
Cuna JlopeHiia, e€ HanpaBIE€HUE U MOIYJIb.
7 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 1 12.09.2023
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pewenne 3anau 1 13.09.2023
P J 1
9 abota cunel JlopeHia 14.09.2023
10 Pemrenue 3agau 1




15.09.2023

MarauTHOE II0JI€ B BEIIECTBE.

11

deppoMarHeTUKy, rnapa- U AMaMarHeTUKU 18.09.2023
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB.

[Ipumenenne GpeppoMarHeTHKOB 19.09.2023
l P HM n

3 ellIeHue 3a7a49 o TeMe "MarauTHoe IoJie 20.09.2023

14 Pemrenue 3agad mo reMe "MarguTHoeE I1071€ 1.09.2023
15 SIBrieHME DIEKTPOMArHUTHOW UHAYKIWH.

[ToTok BeKTOpa MAarHUTHOM MHIYKITUU 22.09.2023
1

6 SAC manyiumn 25.09.2023

17 3aKOH 3JIECKTPOMarHuTHON MHIYKIUU

Dapanes 26.09.2023
18 Buxpesoe anexkrpuueckoe nose. Toku Dyko 27.09.2023
19 OJIC uHAYKIMY B ABUKYIIUXCS

IIPOBOJAHMKAX 28.09.2023
20 Pemrenue 3agau 79.09.2023
21 [IpaBuno Jlenna 02.10.2023
2 NunyktuBHOCT. KaTyiika HHIYKTHBHOCTH

B LIEMTH HOCTOSHHOI'O TOKA 03.10.2023
7 SBnenne camonnaykiuu. JJ1C

CaMOMHIYKIIUU 04.10.2023




3Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTyIlIKHU C

24 TOKOM. DJIEKTPOMAarHuTHOE T0Jie 05.10.2023
25 Pemenue 3anau 06.10.2023
26 O06001IeHrEe U cUCTEMaTU3aLMs 3HAHUI 110
Teme "DIeKTpoauHaMuKa" 09.10.2023
7 KonrponsHast pabora o Teme
"OnexrpoauHamMuka" 10.10.2023
73 KonebarenpHas cuctema. CBOOOIHBIC
Kosebanus. 'apMoHHUECKUE KoJIeOaH s 11.10.2023
KunemaTnueckoe 1 THHAMHYECKOC
29 .
OITMcaHue KoeOaTenbHbIX IBMKEHUN 12.10.2023
DHepreTuueckoe onucanue. Beio
JUHAMHYECKOTO OMHUCAHUS TAPMOHHUECKUX
30 .
KOJIeOaHUH U3 UX DHEPTETUIECKOTO U 13.10.2023
KHHEMaTHYCCKOTO OIMUCAHUS
31 Ammuntyna u (aza kosnebanui 16.10.2023
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOJHBIX KOJIeOaHHUI
32 MaTEeMaTHIECKOI'O Ma;IVTHHKa. [Tepuon 17.10.2023
CBOOOIHBIX KOJIEOAHUN TIPYKHHHOTO
MasiITHAKA
1 3aryxatomue kojiebanus. BeiHyXIeHHBIC
KoJjieOanus. Pe3onanc 18.10.2023
34 ABTOKOJIC0aHHS 19.10.2023
35 Pemenue 3agau




20.10.2023

Ypok-koupepennus "MexaHUYECKHE

36
Kosie0aHUs B MY3BIKaJIbHBIX HHCTPYMEHTAX" 23.10.2023
17 O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110
teMe "Mexanuueckue koneOanus" 24.10.2023
18 DNEKTPOMArHUTHBIE KOJICOAHMUS.
KonebarenbHblil KOHTYD 25.10.2023
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3aps/ia KOHJIEHCATOpa C aMIUTUTYAOU CUJIBI
PAAG ROUASHEATOP e 26.10.2023
TOKa B KOJIEOATEIILHOM KOHTYPE
3aKOH COXpaHEHUs SHEPTUU B UACATLHOM
40
KoJIeOaTeIbHOM KOHTYPE 27.10.2023
3aTyXxarollne NEKTPOMarHuTHbIE
41 KoseOaHus. BeIHY)IeHHbIE
e 07.11.2023
ANIEKTPOMAarHUTHBIE KojeOaHus
[TepemenHsblii TOK. Pe3uctop u KoHAEHCATOP
42
B LIENIM TIEPEMEHHOTr0 TOKa 08.11.2023
43 Karymika uHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa 09.11.2023
3axoH OMa 11 JIEKTPUYECKON Lienn
44
MEPEMEHHOT0 TOKa 10.11.2023
MOoImHOCTE IEPEMEHHOI0 TOKA.
45 AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE
YAROE T ACHETBY IO 13.11.2023
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3onaHc B aieKkTpuyuecKoil enu
14.11.2023
47 Pemrenue 3agau

15.11.2023




WneanbHblif TpancopmaTop.

48 HponaBOL[CTBoi nepeaayda u moTpedaeHue 16.11.2023

ANEKTPUYECKON SHEPTUU

DKOJIOTMYECKHE PUCKU TIPU ITPOU3BOJCTBE
49 anexkTposHepruu. Kynbrypa ch(znb:%OBaHI/m 17.11.2023

AJIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HU
50 Pemenue 3anau 20.11.2023
51 Pemrenue 3agau 21.11.2023
5 O06o0uieHre 1 cucTeMaTH3aIys 3HaHUH 110

Teme "DIeKTpOMarHuTHbIE KojeOaHus" 22.11.2023
53 MexaHn4ecKkne BOJHbIL. XapaKTePUCTHKU

MEXaHUYECKUX BOITH 23.11.2023
54 CBoiicTBa MEXAaHMYECKUX BOJH 24112003
55 3ByK. XapaKTEpUCTUKH 3BYyKa 27 11.2023

Nudpaszsyk u ynprpazByk. [llymoBoe
56 .

3arpsI3HEHUE OKPYXKAIOLIEH Cpebl 28.11.2023
57 Pemrenue 3agau 29.11.2023
58 DneKTpoMarHuTHeIe BOJHBL. M3nyuenue

ANIEKTPOMAarHUTHBIX BOJIH 30.11.2023
59 DHeprus MeKTPOMarHUTHBIX BOJIH.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH 01.12.2023
60 [Ikana 31eKTpOMarHUTHBIX BOJIH.

[IpumeneHne 3J1eKTPOMarHuTHBIX BOJIH B 04.12.2023




TEXHUKE U OBITY

61

[TpuHIUIBI paAMOCBSI3U U TEJIEBUACHUS.
Paguonoxanus. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYIKaIOLIEN cpebl

05.12.2023

62

Kontponbnas padota o teme "Konedanus
Y BOJIHBI"

06.12.2023

63

Caer. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHHus CBeTa

07.12.2023

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTpaHEHMsI CBETA

08.12.2023

65

Ortpaxenue cBera. [Lmockoe 3epkaino.
Cdepuueckoe 3epkano

11.12.2023

66

[Ipenomiienue cBeTa. AGCOMIOTHEIN U

OTHOCHUTEIbHBIM MTOKa3aTeb MMPCJIOMJIICHUA.

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroJ MOJTHOTO BHYTPEHHETO
OTpaKEHHUS

12.12.2023

67

Pemenue 3aa4 Ha MPUMCHCHUC 3aKOHOB
OTpaXXCHUS U MPCIIOMJICHU CBCTA

13.12.2023

68

Xon ydent B mpusMe. Jlucnepcus cera.
CnoxHbIl cocTaB Oenoro ceera. LBet

14.12.2023

69

JIun3zpel. @OKyCHOE PacCTOSTHUE U
ONTUYECKas CHJIa JIMH3BI

15.12.2023

70

[TocTpoenue n300paxxeHwit B TUH3aX U UX
CHCTEMaXx. YBEJIMUCHHE JIMH3BI

18.12.2023

71

Pemenue 3agau Ha mocTpoeHue
M300paXKEHU, MOTyIaeMbIX C TTIOMOIIBIO
JIUH3

19.12.2023




72

I'ma3 xkak onTudeckas cucrema

20.12.2023

7 Pemenue 3anau. [Ipenensl npuMEHMMOCTH

IF€OMETPUYECKON OIITUKH 21.12.2023
74 CKOpoCTh CBETa U METO/BI €€ U3MEPEHUS 22122003
75 Jucnepcus ceera 75.12.2003
76 WNuTepdepenius cera 27 12.2023

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77

HaOII0JICHNS MAKCUMYMOB 1 MUHUMYMOB 29.12.2023
78 Pemenue 3anau 09.01.2024
79 [Tpumenenue uHTEpHEpEeHIINN 10.01.2024
80 Hudpakuus cBeta 11.01.2024
81 JudpakimonHas pemeéTka. Y cioBue

HAOJIOICHNUS TJIABHBIX MAKCHMYMOB 12.01.2024
82 Pemenne 3anau 15.01.2024
23 [TonepeyHOCTH CBETOBBIX BOJIH.

[Tonspuzanus ceera 16.01.2024
84 Pemenne 3anau 17.01.2004
85 CBeToBBIE SABJICHUS B IPUPOJIE

18.01.2024




O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10

86
teme "OnTuka" 19.01.2024
87 KonrtponsHas pabora no teme «OnTHKa» 2 .01.2024
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
88 MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U 73.01.2004
MIPUHLIMIT OTHOCUTEJIbHOCTH
29 [ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIBHOCTH 24.01.2024
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[TpeobpaszoBanus JlopeHna. YcnoBue
90 MPUYUHHOCTU. OTHOCUTENBHOCTh 75.01.2004
OJTHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHU 1
COKpalIeHHEe JTUHbBI
91 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
YaCTHUIIBI 26.01.2024
9 CBs3b MacChl C SHEPTUEH U UMITYJILCOM
PENATUBUCTCKON YaCTHUILIBl. DHEPTUS TTOKOS 29.01.2024
93 PaBHOBECHOE TEMIOBOE U3ITyUYEHUE 30.01.2004
94 3akoH cMelnennsa Buna 31.01.2024
95 ['unoresa M. Ilnanka o kBanTax. @OTOHBI 01.02.2004
96 DHeprusi 1 UMITyJIbC POTOHA 02.02.2004
97 ®otordpdext. Onpite A. I'. CTonerosa.
3akonbl poTtodddexra 05.02.2024




VYpaBuenue DiiHmTelHa 11 GoTordexTa.

98
"Kpacnas rpanuna" ¢potosrddexra 06.02.2024

99 Hasnenue ceeta. Onbitel I1. H. JleGenena 07.02.2024

100 BosnHOoBBIE CBOMCTBA YaCTHI] 08.02.2024
Bonnsl ne bpoins. JlnuHa BOJIHBI 1€

101 bpoiins u PaSMepH 00J1aCTH JIOKaIM3aIun 09.02.2024
JBUKYLICHCS YaCTHUIIBI

102 KopnyckynspHO-BOIHOBOM Ayanusm 12.02.2024

103 Judpakius 31eKTpOHOB Ha KPpUCTaLIax 13.02.2024
Crnenuduka u3MepeHuid B MUKpOMHUPE.

104 CO?THOLHGHI/IH HEOMpeIeTEHHOCTEN 14.02.2024
I'eitzenbepra

105 Pemenwne rpaduueckux 3aga4d 15.02.2024

106 Pemenue pacu€THbix 3ama4 16.02.2024
Kontponbras padota mo temam: "OCHOBBI

107 CTO", IfopHyCKy.]'IflpHO-BOJ'IHOBOI/I 19.02.2024
yaan3Mm

108 OnbITHI 10 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[TnanerapHast mozenb atroma Pezepdopra 20.02.2024

109 ITocrynarel bopa 21.00.2024

110

Bunel ciektpoB. CrieKTp ypOBHEUM SHEPTHU




aToMa BOA0opoaa

22.02.2024

111

CroHTa"gHoe U BBIHYKIACHHOC U3JIYUCHUC
CBCTa

26.02.2024

112

Jlazep

27.02.2024

113

Hyxnonnas monens sinpa ['eiizenOepra-
NBanenko. 3apsig 1 MacCoOBOE YUCIIO sIpa.
M3otonel. PannoakTuBHOCTE

28.02.2024

114

3aKoH pasiMOaKTUBHOTO pacnaaa. CBolicTBa
HOHU3UPYIOUICTO U3JTYyUCHH. Brnusgane
PAAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jlosumerpus

29.02.2024

115

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl niepHble
cuibl. JledexT Maccrl siapa. SnepHbie
peakiuu. Snepusie peakTopsl. [IpobieMsr
YIIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACIIEKTHI Pa3BUTHS
SIICPHOM HEPTETUKHU

01.03.2024

116

Meroas!l perucTpanuy U UCCIEI0BAHUS
JJIeMEHTapHbIX YacTull. OyHaaMeHTalIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas Mozieb aipoOHOB

04.03.2024

117

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO pu3nuecKoi KapTUHBI
MHpa

05.03.2024

118

Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE




aCTPOHOMHUU

06.03.2024

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOJIBI KOCMHUYECKUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBAHUH

07.03.2024

120

CoBpeMEHHBIE ONTHYECKUE TEICCKOTIHI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

11.03.2024

121

Bun 38é31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IJIAHETHI, UX BUAUMOE JIBIIKEHUE

12.03.2024

122

Comnueunas cucrema. Comnure. Conaeunas
akTUBHOCTb. VIcTounuk sHeprun CoslHLa U
3BE3]T

13.03.2024

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jlnarpamma "ceKTpajabHbIM Kjlacc —
CBETUMOCTB"

14.03.2024

124

3Be3 bl IIaBHOM MOCIEN0BATEILHOCTHU

15.03.2024

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TIPEICTABICHUS O
MPOUCXOXKACHUH | 3BoJforru CoJIHIIA U
3BE3/. DTaIbl )KU3HU 3BE3]

18.03.2024

126

Muieunsii [1yte — Hama ["amaktuka. Tursl
raylakTukK. YEpHbIE ABIPHI B s1/Ipax rajJakTHK

19.03.2024

127

Bcenennas. Paciuupenne BeeneHHoil.
3akon Xa06mna. Teopust bonbmoro B3peiBa.
PennkroBoe uznyuenue

20.03.2024

128

Macmrabnas cTpykrypa BeeneHHoid.




MeraranakTuka

21.03.2024

129

Hepeménnbie mpoOiieMbl aCTPOHOMUU

22.03.2024

130

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOI'O ITOJIA
IMOCTOSIHHBIX MarHUTOB' WIIH
"UccaenoBanue CBOICTB
¢beppomarneruko" mwin "HccnenoBanue
NENCTBUSI MOCTOSSHHOTO MAarHuTa Ha paMKy
¢ TokoM"

01.04.2024

131

DuU3NYECKU MPAKTUKYM 10 TEME
"NU3mepenue cunbl Amrepa" uium
"N3yueHue 3aBUCUMOCTHU CHIIbI AMIiepa OT
cwiibl Toka" wim "OnpeneneHrue MarHUTHOM
MHIYKIIMY Ha OCHOBE U3MEPEHMS CUJIBI
Amrnepa"

02.04.2024

132

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue IBIEHUS
AJEKTPOMArHUTHOM MHIYKIUU'" WIIN
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHMTHOTO MOoJs"

03.04.2024

133

@u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHTyKIIMH"
i "COopka MOJIENN 3NIEKTPOMArHUTHOTO
reHeparopa"

04.04.2024

134

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

05.04.2024




135

@u3nYeCcKUil IPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUHU B IPYKUHHOM
MasTHHUKE"

08.04.2024

136

@u3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epe3
MOCIEN0BATEIBHO COEIUHEHHBIE
KOHJEHCATOP, KaTyLIKy U PE3UCTOpP" WIIH
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIENW NTIEPEMEHHOTO TOKA"

09.04.2024

137

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

10.04.2024

138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nokazaTesis IpeaoMICHUs
crexna" win "Iloyuenune n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

11.04.2024

139

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
x*uakux nuH3)" wim "M3Mepenne
(hOKYCHOTO PAaCCTOSIHUS PACCEUBAOLITNX
JH3"

12.04.2024

140

@u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
uHTep(EpEHIINH U TOISpU3aliy cBeTa"

15.04.2024

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue UMIMyJibca U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTtorpadusm
TPEKOB 3aPSDKEHHBIX YaCTULl B MATHUTHOM
none)"

16.04.2024




142

@u3nYeCcKUil IPAKTUKYM I10 TEME
"NU3mepenue nocrosinHou [nanka Ha
OCHOBe HccienoBanus Gororddexra” i
"NccneqoBanye 3aBUCUMOCTH CYJIBI TOKA
Yyepe3 CBETOAMO/ OT HanpsHKeHus"

17.04.2024

143

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpEHNE
nocTostHHOW Punbepra"

18.04.2024

144

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
KCIOJIb30BAaHUEM JO3UMETpA" WIIH
"N3ydeHue moryionieHus: 6eTa-4yacTuil
afoMuHNEM "

19.04.2024

145

®u3nYeCcKUil IPAKTUKYM I10 TEME
"Habmonenus 38€31H0r0 HeOa
HEBOOPYKEHHBIM TJ1a30M C
MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIOKEHUH JJIs OTpeiesIeHuUs TIOJI0KEHUs
HeOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CeBEpPHOTO
MOJIyIIApHs U sIpKHE 3BE3BI" WU
"Habmronenus B Teneckorn JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3HBIX CKOILJIEHUN"

22.04.2024

146

O06001IeHre 1 cUCTEMAaTU3aUs 3HAHUI.
Ponb ¢pu3uku 1 acTpoOHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIIMAJILHOW M 3THYECKO chepax
JEATEILHOCTH YeIOBEKa

23.04.2024




147

O06001IeH e U cuCTeMaTH3alrs 3HAHUH.
Ponb 1 MecTo (hU3HKHU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

24.04.2024

148

O06o0uIeHre 1 cucTeMaTu3aIus 3HaHH.
Ponb ¢puzuueckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psZly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJCTABICHUN O IPUPOIE

25.04.2024

149

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10
Tteme "Kunemaruka"

26.04.2024

150

O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
TeMme "Kunemaruka"

29.04.2024

151

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teme "{uaammka"

30.04.2024

152

O000111eHE ¥ CUCTEMATH3AaLUs 3HAHUH 110
teMme "CraTtuka TBEpAoro rena”

02.05.2024

153

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "3aKOHBI COXpAaHEHMsI B MEXaHUKeE"

03.05.2024

154

O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110
Teme "OCHOBBI MOJIEKYJIIPHO-
KUHETUYECKOH Teopun"

06.05.2024

155

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TenaoBbie
ManInuHE"

07.05.2024

156

Oo6o0uieHre 1 cucTeMaTH3aIus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
dazoBble IEPEX0bl"

08.05.2024




157

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

10.05.2024

158

O06o0uieHre 1 cucTeMaTH3aIys 3HaHUH 110
teMe "[1oCTOSHHBII 2neKTpUUecKnuid TOK"

13.05.2024

159

O0001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuuHbIX cpegax”

14.05.2024

160

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
TeMe "MarautHoe moie"

15.05.2024

161

PesepBHeIil ypok. O6o00mIeHHE 1
cHCTEMAaTH3alMs 3HaHUH 110 TEME
"DeKTpOMarHuTHAs UHTyKIHS"

16.05.2024

162

PeseprubIil ypok. O600mIeHNE 1
cHUCTEeMaTH3aIMsl 3HAHHUH 110 TEME
"Mexannyeckue Koaeoanusa"

17.05.2024

163

PeseprubIil ypok. O600mIeHNE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"DIEeKTpOMarHuTHhIE KOoJieOaHus'

20.05.2024

164

PesepBHelil ypok. O600IeHHE 1
CUCTEMaTHU3allusl 3HAHUM 110 TeMe
"MexaHu4ecKHre U AIEKTPOMarHUTHBIE
BOJIHBI"

21.05.2024

165

PesepBHelil ypok. O6o0meHHe 1
cucTeMaTu3anusa 3HaHui mo teme "Onruka'

22.05.2024

166

PeseprubIil ypok. O600mIeHNE 1
cucTeMaru3anus 3HaHui 1o Teme "OCHOBEI

CTO"

22.05.2024

167

PeseprubIil ypok. O600mIeHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME

23.05.2024




"KopnyckynspHO-BOJIHOBOM Ayanusm"

168

PeseprubIil ypok. O600mIeHNE 1
cucreMaTusalis 3ganuii mo teme "dusuka
aroma"

23.05.2024

169

PeseprubIil ypok. O600mIeHNE 1
cucTeMaTu3anus 3gaguii no teme "dusuka
ATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTuIl"

24.05.2024

170

PeseprubIil ypok. O600mIeHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"OnemeHTs! acTpouzuxu"

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

» ®usnka (B 2 gactsax), 10 knace/ ['eanenmreitn J1.9., Bynarosa A.A., Kopaunses U.H.,
Komkuna A.B.; mox penakmueit Opioa B. A., O0miecTBO ¢ orpaHUuYe€HHON OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHu»; AKunoHepHoe obmiectBo «M3narensctBo «IIpocBemenue»
» ®usmka (B 2 yactsax), 11 xnace/ I'eanenmreiin JI.O., bBynarosa A.A., Kopaunses U.H.,
Komkuna A.B.; mox penakmuei Opiosa B.A., O0miecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopaTopust 3HaHu»; AKunonepHoe oomiectso «M3narensctBo «IIpocsemenue»
®wusuka ,10kn / Msxumes I'.41., Byxosues b.b., Corckuit H.H., M.IIpocBemenue ,2019

®usuka , 11 ki / Msxumes I'.51., Byxosues b.b., Yapyrun B.M.- M., [Ipocsemenue , 2020

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®usuka 10 knace. TexHonornyeckue KapTol ypokoB 1o yueOHuky I'.51. Mskumesa ,
b.b.byxosuesa, H.H. Cotckoro . ABrop -coctaButens H.JI. [lenareiiuenko , n31aTesbCTBO
"Vuurens ", 2019

®usnka 11 knace. TexHomorHuecKue KapThl ypokoB 1o yueOHuky I'.51. Mskuresa ,
b.b.byxosuesa, H.H. Cotckoro . ABrop -coctaButens H.JI. [lenareiiuenko , n31aTesnbCcTBO
"Vuurens ", 2019

®wusuka. 3agaunuk 10-11 kmacc./A.IL.PeimkeBuu , M.: Ipoda, 2020

KonTtponbHble u camocTosTenbHbIe padoTsl 1o (usuke .Ousuka 10,11 kmace. / O.M.I'pomuena
JM3narenscTBo " Dk3amen" ,2017

®usuka 10,11 Kiacc. CamocTosiTenbHble B KOHTPOJIbHBIE paboThl. / JI.O.I'enamreiin,

JI.A Kupuxk , M.: bunom, naboparopus 3uanuii, 2020

EI'D.®usuka. Tunossle sx3ameHannonubie Bapuantel / ML.IO. [lemunosa , M.: HanmonansHoe

oOpa3oBaHme



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
phys-ege.sdamgia.ru

Poll

EJAMHASA KOJUIEKIMA HU®POBBIX OBPA3OBATEJIBHBIX PECYPCOB
OJIEKTPOHHOE INPUJIOXKEHUE K YYUEBHUKY ®U3MKA 10-11 KIIACC

I'"AMAKUILEB U J1P.






