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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSA
OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHOi pabodeil mporpaMMbl BoctiuTaHus U KoHmenun
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbLHBIX OpraHU3aIUsIX
Poccuiickoit  ®Deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Iporpamma no ¢u3suke onpenenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCIIEA0BATEILHOCTh U3YUYCHUS TEM M Pa3JieiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «du3rkay Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7aui podeccroHaIbHON OpUEHTAIMM, HAMPABICHO HAa CO3/IaHHUE YCJIOBUM s
NIPOSIBICHUSI CBOWX MHTE/UICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OoOy4JaromMMcsi, KOTOpbIE HEOOXOIUMBI IS TMPOAOHKEHUS 00pa3oBaHHs B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEITUATBLHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE HA YPOBHE CpeaHero oOIero oOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBISETCS CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI M0 ToJjaM 00Yy4YCHHUS;

coliepKaHue yueOHoro npeaMera «Ou3ukay 1o rojgaM o0ydeHusl.

[Iporpamma 1o Qu3MKe WMEEeT NPUMEPHBIH XapakTep W MOXET OBITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO HHHUIIMATHBY YUYUTEIICH U
NPEAOCTABISIET BO3MOXKHOCTH JIJI  peaju3aluu  Pa3uyHbIX METOAUYECKUX
MOJIXOJIOB K TIPETOJaBaHUi0 (U3UKKA Ha YTIIYyOJEHHOM YpPOBHE TIPH YCIOBHH
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HaumOosiee OONIMX 3aKOHAaX IMPHUPOJBI, BHICTyHas B
KauyecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHUMHUEH, OHOJIOTueH,
busudeckor reorpadueld u acTpoHoMmuei. Mcmonap3oBaHME W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJY4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
¢u3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJ0XKEH
pAI uael, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HeW maTepuayn Kypca (Qu3uku
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzainus NpearnoyiaracT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3MYECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyoa€HHOTO ypOBHS
MPEANoJiaraeT 3HAKOMCTBO C IITUPOKUM KPYIOM TEXHHUUECKUX U TEXHOJIOTMYECKHUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
CollepKaHMsl, TOCBSIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue coJiepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIMIAX CUCTEMHO-AEATENHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIET0 (DPOHTANIbHBIE YYCHHYECKHE OMNBITHI MPH HW3YYCHHH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuu (usmyeckoro mnpakTukymMa. B mepBoMm ciydae
OpakTUKyM npoBoautcs aubo B koHue 10 u 11 knacco, 1100 mocie mepBoro u
BTOPOr0 TMOJYTrOAMN B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipoliecce H3yueHus paszgena (temsl). Ilpu stom moa paboramu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIIe0OBAaHUE, KOTOPOE TPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B mporpamme mno (¢usumke cucreMa Y4EHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHKU JJI1 STUX BHUJIOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISECTCA
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBNIAZICHHE OOYYalOIMIMMHCS YMEHHUSIMU MPOBOAUTH TMpPSIMbIE M KOCBEHHBIE
U3MEPEHUSI, UCCIECTOBAHMS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynenseTcs pEHIeHUI0 PacyETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3aIaHHOM U HESIBHO 3a/IaHHOW (PU3MYECKOW MOJEJbI0, TTO3BOJISIIOIINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue MPOTEKaHUs
(du3nyuecKuX SIBJICHUI U MPOIIECCOB B OKPYKAIOMIEH KU3HU, TpeOyrolre BriOopa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YpOBHSI Ha YPOBHE CpeaHero o0iiero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHOoe OOOpPYJOBaHHE [JIsl BBIMOJHEHUS YKAa3aHHBIX B MPOTpaMMe IO
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHLIUIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY
NEPEUYNCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dopmupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECIEUYMBAETCS B Pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHYecKUe KOMIUIEKTHI
1a060paToOpHOr0 O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

(¢opMupoBaHuE HHTEpeca U CTPEMJICHHsS OOYyYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PAa3BUTHE WX HHTEJUIEKTYyaJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUA O HAyYHOM METOJE IMO3HaHWUS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3Y4EHHUS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BAHUEM (U3MUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

(dopMupoBaHuEe NPEACTABICHUNH O ponu (U3UKU JJIST Pa3BUTHS JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npodeCCUOHAIBHONW JESATENIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOATOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HANPaBJICHUH.

JlocTikeHue 3TuX Lenei o0ecrneunBaeTcsl peleHueM CIeAYIOIUX 3a4ad B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00muX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKY;

dbopMuUpoBaHUE YMEHUI PUMEHSATH TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOM
buznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIBHOE CO3JaHHUE
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHHE METOJAaMHU CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM JUISI PAa3BUTHA YMEHUU IPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE HHTEpeca K cpepam npodeccnoHaTbHON ASSITENFHOCTH, CBSI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «@Pu3Wka» HA YPOBHE CPEAHETO OOIIETo
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3ydenne ¢husuku (yrimyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 4acoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaO0OpaTOpHBIX M
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NPOBENICHUS JIA0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM HMHIWBUIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — pyHIaMeHTaabHas HayKa o npupoje. HaydHsiil MeTos mo3HaHus U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

DOKCIEpUMEHT U TeOopus B Ipoliecce MOo3HaHusd Npupoisl. Habmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObsl u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  m3MepeHuid  (u3myeckux  BenuuuH  (abcomtoTHas U
OTHOCHTEIIbHA).

MonenupoBanue (HU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHas TOYKa,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
TEOpHUsl.

Ponp u mecto ¢usuku B GOpMHUPOBAHWK COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ U(poBoH aboparopueit mo duszuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HA OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemenienne, cKOpocTh (CpenHssl CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMHU HAa OCH CHUCTEMbI KOOPJIMHAT.
CroxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepPUATbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMaAIbHOE), KacaTelIbHOE (TAaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHApsJOB, IEMHbIE, WIECTEpEHYAThIE U PEMEHHbIE Mepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTpAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaOmronennie ABWKEeHHSI Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKkmuKkym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS CBOOOTHOTO MaJICHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

WN3yyenne nBWXKEHHWs Tena, OpPOMIEHHOrO TOpu3oHTanmbHO. IIpoBepka
TUIIOTE3bl O TPSMOM NPOMOPIUOHATBHOW 3aBUCHUMOCTH MEXIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH Mepuoja oOpalieHus KOHUYECKOro MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cuctemsl orcuéra. [IpuHnumn
otHocutenbHOoCcTU ["anunes. HeumnepuumanbHble cuctemsl OTcuéra (OmpezaesieHue,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H HproTOHA /111 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cwna TskecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCThIO IUIAHEThl M OT reorpauueckoil MmHUpPOTHL. JIBHXKEeHUE
HeOECHBIX TeJl U UX cyTHUKOB. 3akoHbl Keruepa. IlepBas kocMudeckasi CKOpOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokos. Koadpounuent tpenus. Cuna CONpOTHBICHUS NpPH JIBWKEHUH Tela B
XKUIKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGumronenue nBu>XeHUs! TeNl B MHEPLUAIbHBIX U HEMHEPLHUAIBHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K TeIy CWl ¢
IIPOU3BENECHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJI IPU JBMKEHUH OpyCcKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3yueHne NBUKEHUS CHUCTEMBI TEI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBUCUMOCTH Fyppy(N).

UccnenoBanne NBKeHUS OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Ttena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. llimedo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: KPOHIITENH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MaTepHaIbHBIX TOUYEK. Teopema 0 NIBUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualibHOW TO4ukHW. IIpeacTaBiieHHe O COXpaHEHHUU
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunpl Ha MajaoM M Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npesicTaBlIeHnEe PabOThl CUJIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuunanbHast SHEPrUus ynpyro aepopmupoBaHHOW NpykuHbl. IloTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIUAIbHBIX CHJI C HW3MEHEHHEM MEXaHU4EeCKOU
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOHWCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: IBUKCHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMuble mnpeBpamieHns] KMHETHYECKOM WM IOTEHIMAIBHOM SHEPrud NpH
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJACHCTBHH.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TOTEHIUAIbHONW SHEPTUH MPYKUHBI C padOTOM CHIIBI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MogexkyasipHast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJOXEHUS MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), wux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHUS W B3aUMOJCHCTBMS 4YacTHIl BellecrBa. Mozaenu CTpOEHUs TIa3os,
KHUJIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



monened. Macca u  pasmepsl Mosekyn (aromoB). KoimuyecTBO BeliecTsa.
[TocrosiHHass ABoraapo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb uaeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTHIBI
rasa JBWXXYTCSl XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B

ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBIIEHHE U30IPOIIECCOB: H30TEPMa, U30X0pa, U300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUH HI€aTLHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUYKEHUSI.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Mogenu KpUCTAUUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnepoBanne mpoliecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECHUS IPH
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE apamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KaK CpPEJHHE 3HAUYEHUs BEJIWYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauvano TtepmoguHamuku. (CaMonpou3BOJibHAsA  pellakcaius
TEPMOANHAMUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPAaBHECHUI:
ypaBHeHne MenneneeBa—KianelpoHa M BBIpAXKEHUE U1 BHYTPEHHEN JHEPTHUH.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMoArHaMuKe. Berancnenue paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUS ~ BHYTPEHHEH  JHEpPruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIUIOTa CrOpaHUs
ToruiBa. Pacu€r KonuyecTBa TEMIOTH mnpu Temonepenade. [lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoauHAMuKU. BHyTpeHHsist »sHeprus. KomuuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHUS  BHYTPEHHEH  SHEpruu
TEPMOJIUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI IPOXOIUT
eAMHCTBEHHAas aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIEpe/IaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tela K 0ojiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCMEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrarTenei. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIJIOBOI'O HACOCa, YTHIN3alUsl OMOOPTaHUYECKOr0 TOTUIMBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aainadbaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEN YHEPTUH.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aaunadbaTHOrO MpoIiecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHAcHcalus. McnapeHue W KumeHue. Y eiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIIEHHOT O Napa. 3aBUCUMOCTh TEMIEPATYPhI KUIIEHUS OT IaBJICHUS
B JKHJIKOCTH.

BnaxuocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIaYKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

Hedbopmanun TBEpOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TerioBoe pacuiupeHue KUAKOCTEH U TBEPHABIX Tel, 00OBEMHOE M JHHEIHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

YpaBHeHue TeIIoBoro dajgaHca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumsipasie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJNOTMYECKHME TMPOUECCHI:  KUJKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMaliii  pe3MHOBOro obpasuma  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DJIeMEHTapHbIM AJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl AJIEKTPUUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmekTpuueckoro  mosisi.  [IpoOuHbil  3apsa.  JIuauwm
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HarnpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B JIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHLHAIOB JUISl 3JIEKTPOCTATUYECKOr0 TMoyid (Kak OJHOPOAHOrO, TaK U
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JUHUN HaOpsKEHHOCTHM JTHX TOJNEH U
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM I0JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

OueHka cui B3anMOICHCTBUS 3apSKEHHBIX TEJ.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH

Toka. Hanpsxerne U u DJIC €.

3akon Oma 11 y4acTKa Lenu.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCHUMOCTh CONPOTHBIICHUS
OJHOPOJHOI'0 IPOBOJHUKA OT €ro JJIMHBI YU IUIOIIAAU IIOIEPEYHOI0 CEYCHUS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COEAVMHEHNE ITPOBOJIHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

DOJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKME TIPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSDKEHUS U PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT CONPOTUBIIEHUS IIPU ITIOCTOSHHOM
HaIPSKEHHH.

[Ipsimoe m3mepenue DJC. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro ConpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMMPOTUBJIEHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMHA MCTOYHHKA TOKA
OT CHWJIBI TOKa B IIEMH.

HccnenoBanne 3aBUCUMOCTH IOJIE3HOM MOIIHOCTHA MUCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIIEHHUS METAJUIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas u MpUMeECHast MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBbIE TIPUOOPBHI.

DIIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DNEKTPOIUTHUECKAS] TUCCOLUALMSL.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIeKTpUUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOSTEILHbBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHME: Ta30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AUOI,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONIPOTUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUI (DU3NYECKUX BEIMYHUH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHMYECKUH  OSKCIEPUMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTETBHBIE MPUOOPHI, I pOoBas 1abopaTopusi.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTops! 1 UX POEKITMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
YTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI1  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUHU, TTOBEPXHOCTHOE HATSHKEHHUE W KANTWJUIAPHBIE SIBICHUS B IPUPOJIE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHUE AaTOMOB M MOJEKYI,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEI, KUAKOCTEH M ra3oB, KUJIKUE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE IBWIKEHUN C MCIOJIb30BAaHUEM MEXaHH3MOB,
ya4€T CyXOro M JKHIKOTO TPEHUS B TEXHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
TIOJTYYCHHsI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TOCTOAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MaruutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBI€HUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJOIMYCCKHUE IIPOLECChI: IIPUMCHCHHC

MTOCTOSTHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraiuTHOM MHAYKIUU TTOJS JJIMHHOTO IIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanne neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SIBeHne DIIEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BEKTOpa MarHUTHOU
uHaykuud. JJIC uHAYKUMM. 3aKOH HJIEKTPOMAarHUTHOW WHAyKuuu PDapajnes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J{C caMOMHIYKINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHhl: WHIYKIIMOHHAS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctyd 3/1C caMOMHIYKIIMM OT CKOPOCTH WM3MEHEHHS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHEpPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BeiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢asza konebanuii. CBA3b aMIUIUTYABl KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KojeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aryxatouux kKoneOaHusx. BeiHy»)aeHHbIe KoneOanus. Pe3onaHc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBHKCHHUSL.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a HAa MACCUBHOM NPYKHHE C UEIbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuona CBOOOIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

WccnenoBanre yObIBaHUSI aMIUTUTY/ bl 3aTyXaOMIUX KOJICOAHHIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJeHcaTopa ¢ aMIUTHTY0M CHIBI TOKA B KOJeOaTeIbHOM KOHTYpE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEUCTBYIOIIEE 3HAYCHHME CHWJIBI TOKA W HANpsDKEHUS MOpH pa3inudHou (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycousianbHbld TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmartop. IlpomsBoacTBo, mnepeaadya U MOTpeOIeHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMpPU TMPOU3ZBOACTBE 3JiekTposHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JJUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, karyilika MHIYKTUBHOCTH U KOHAEHCATOp B IIENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAWMHEHUU PE3UCTOpPa, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO U IPUHLIUI IEUCTBUS TpaHcPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habumroienue 31eKTpoOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCcTpaHEHHs M [JIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, MpEIOMIICHHE, MHTEepPEpeHUUs U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CIOBUSL U3IY4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTpaK€HUE,  MPEIIOMJICHUE,
noJspu3aiys, “HTepdepeHns u TudpaKims.

[IIkana 351eKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauolpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUN.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntoneHnue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
peIoMIICHHE, OJsipu3anus, udpakis, nHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHnne napameTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI oTpakeHHs cBeTa. llocTpoeHue nzobpaxkeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomiieHus. OTHOCHUTENBHBIA NTOKa3aTeNb NnpeaomMiaeHus. [IocTOSIHCTBO 4acTOThI
CBETa U COOTHOLICHHE IUIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nydeit B mpusMme. ucnepcust cera. CloXHBIA cOCTaB O€noro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MoaHOrOo BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHuSl TOHKOM cepuueckoil JHH3bI OT €€ IF€OMETPUM U OTHOCHUTEIHHOIO
NIOKAa3aTeNs IPETOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xopn ny4a, MPOMIEANIETO JIMH3Y MOJ IPOW3BOJBHBIM YIJIOM K €€ IJaBHOMN
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWHTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MaKCUMyMOB IIpM IAJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OITHKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IIYYKOB YeEpe3 IUIOCKONApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanrie CBONCTB N300paKeHUN B JIMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halntonenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3ydenne nonspuszanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa U3Iy4eHUS] CBETOAMOAA MPHU MOMOIIY JU(PaAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  OpPUMEHUMOCTH  KJaccuuecko — mexaHuku.  [locTynatsel
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
YcnoBue npryMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPrUeH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
TIOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKHE IIPOILIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIYJIbCa W HSHEPIUU  PEIATHUBUCTCKUX dacTll (MO
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii Oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 hotodddexra. «KpacHas rpanuiay Gororddexra.

JaBnenne cBera (B YacTHOCTHM, [aBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBbIe cBoMicTBa yactul. Bonnel ne bpound. lnvHa BoaHbl 1€ bpoiis u
pa3Mepbl 00JacTH JIOKaJM3alMu JBWXKYylleWcs yactuubl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Crneunduka n3mepernii B Mukpomupe. COOTHOLIEHUS! HEONpeaeaEHHOCTEN
I'eitzenbepra.

TexHu4YecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dorornemeHT, (HOTOMATUMK, TYHHEIBHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

[Toctynater bopa. U3ny4yenue u nornonieare (GOTOHOB MPHU MEPEXO/Ie aToMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYroOMu.



Bunsl ciektpoB. CeKTp ypOBHEN S3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE M31y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO U AEHCTBUE CUETUNKA NOHUZUPYIOIUX YACTHULL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKEeHHOI0 aTOMAPHOTO BOAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U I1EMEHMAPHBIX YACHIUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH paJMOAKTHBHOIO pacnajaa. PagmoakTuBHBIE HW30TONBI B MOPUPOJE.
CBolicTBa MOHM3HUPYIOUIErO M3JIy4eHHs. BlMsHHE paMOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. Jlenenue u cunTes anep. AnepHsie peakropsl. [IpodieMbl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aWMOJECUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yecKkre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, spaepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpruKkinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (U3UKUA MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Mertonbl acCTpOHOMUYECKHX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnuiie. ConHeuHnast akTUBHOCTh. McTounuk sHeprun CostHIA U 3BE3I.

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCIEA0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHHe
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BOMonMU CoNHIA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunbiii Ilyte — Hama [Mamaktuka. Ilomoxenne n asuxkenue ConHia B
lNanmaktrke. Tunel ranaktuk. Pagnoranaktuky u xkBa3zapbl. UEpHbIE IBIPBI B AApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanve rajgakTHk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX MPWIOKEHUH JJIsI ONPEIeICHUsI TTOJIOKEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SPKUE
3BE3/bI.

Habntonenuss B Teneckon JlyHBI, IUIaHET, TYMaHHOCTEHW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CrocoOb1 m3Mepenns (pU3NIECKUX BEITUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEUN
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoJIep KaHus pa3zienoB Kypca «MexaHukay,
«MonekynspHas Qu3ruka U TEpMOAUHAMUKA», «NeKTpoauHaMukay, «Konedanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHMUYECKOMH,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoi Teopuu, poiib GU3MUECKONH TEOpUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHs, HaONIOJIEHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOAEIb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMM Ha OCH KOOPJAWHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37€MEHTApHBIX (QyHKUMNA. [Ipu3Haku NOMOOMS TPEYroJIbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MPHUPOJE, SKOJIOTMYECKHE PHUCKH TPH IPOU3BOICTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€N, MEXaHW3Mbl OOpa30BAHMS KPUCTAUIMYECKOW PpEIETKH, CHEKTPaIbHBIN
aHaJIu3.

I'eocpaghun: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJeKTpoaBUraTeNlb k00U, reHepaTop MEPEMEHHOI'0 TOKa, WHIYKIMOHHAsS IeYb,
JIMHUM 3JIEKTpOIepeaay, JIEKTPOABHUraTeNlb, paaap, paluonpuEMHUK, TEIEBU30p,
antenHa, tenepoH, CBY-meub, yabTpa3ByKoBas IHArHOCTHUKAa B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBBIC
I'[pI/IéMHHKI/I, AACPHAA SHCPI'CTUKA U SKOJIOT'HYCCKUC ACIICKThI ec Pa3BUTHA.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJIbTaThl OCBOCHHMS YyueOHOro mnpeamera «Du3uKa»
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBA, pacIIUpPeHUE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3ALNNA OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

o c(hOpMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIMH 00YYarOMIerocsi Kak aKTUBHOI'O
Y OTBETCTBEHHOI0 YJIEHA POCCUHCKOr0 OOIIECTBA;

e IPUHATHE TPAJULUMOHHBIX  OOIIEYETOBEYECKUX T'YMAHMCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)kKIaHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

e YMEHHE B3aMMOJIEUCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBHUH
¢ X QYHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e COPMUPOBAHHOCTD POCCUMCKOMN rpaXX1aHCKOMN WUJICHTUYHOCTH,
MIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHUE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e cpOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOI'0 MOBECHUS;

¢ CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHUE JIMYHOI0 BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO OyIyIIEro.

3CTETHYECKOr0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOUIEHWE K MUpPY, BKIIOYAas OCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIET0 PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



e UHTEPEC K Pa3Iu4HBIM cepam mpodeccuoHaTbHOU NIEeSITEIHbHOCTH, B TOM
YHClI€ CBS3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U peam30BbIBaTh COOCTBEHHbBIC
YKU3HEHHBIE TUTaHbI;

e TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJIOTHYECKOr0 BOCTIMTAHUA:

e COPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJ100ATLHOIO
XapakTepa IKOJIOTHUECKUX Mpodiem;

e IJJAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXKaIOIIEH Cpelae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

e PACIIUPEHUE OIBbITA JESITEIHLHOCTH DKOJOTMYECKOM HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUM 10 (PU3UKeE.

HEHHOCTH HAYYHOT'0 MO3HAHUSA:

e COPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

e OCO3HAHME LEHHOCTH HAy4YHOM JESITENbHOCTH, TOTOBHOCTHh B MpOLECCE
U3y4eHUs (DU3UKH OCYIIECTBISATh MPOCKTHYI0 U HCCIEI0BATEIBCKYIO
JEATeNIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jjornyeckue AeMcTBUS:
e CAMOCTOSTEIFHO  (OPMYJHUPOBATh M  aAKTyaIM3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OIIPENICIIATh LENU JEITEIbHOCTH, 3aJaBaTh MHapaMETpbl U KPUTEPUU HX
JIOCTHKCHMS,
e BBISIBJISITh  3aKOHOMEPHOCTHM M TPOTHMBOPEUMS B  PacCMaTPUBAEMbBIX
(bU3HUECKUX SIBJICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHHS MPOOJIEMBI C YYETOM aHaIu3a MUMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHUBBI B  JICSITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE
PE3yIbTATOB LEISAM, OLICHUBATh PUCKH TTOCIIEACTBUN JICATEIBHOCTH;
e KOODJJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSAX  PEATBHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,
e pa3BUBATh KPEATHBHOE MBIIICHUE TP PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble ncciieoBare/IbCKHue 1eMCTBHA .
e BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHITUAMU U METOAAMHU
bu3nuecKoil HayKu;



e BJIaJIETh HABBIKAMH YYEOHO-UCCIIEA0BATENHCKON U MMPOEKTHOM J1eATeNbHOCTH
B 00JacTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY
NOUCKY  METOAOB  peuieHus 3anad  (U3MYECKOTO  COJAEp KaHMs,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

eBJIAJIETh BUJAMU JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHCII€ MPH CO3/JaHUU Yy4e€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

¢ BBISIBJISITh TIPUYMHHO-CIIE/ICTBEHHbIE CBSI3M M aKTyaJIU3UPOBATH 3ajauy,
BBIJIBUIaTh TUIOTE3y €€ pEeleHus, HAaXOAUTb apryMEHThl  JUIS
JIOKA3aTeIbCTBA CBOMX YTBEP)KIECHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelleHus;

e AaHAJIM3UPOBATh IIOJIYYCHHbIE B XOJI€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

eCTaBUTh M (POpMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa3OBaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

eYMETh IMEPEHOCHTh 3HAaHUA MO (U3MKE B MPAKTHYECKYIO O0JacTh
KU3HENIEATEIbHOCTH;

e yMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEHU, IPEJIaraTb OPUTMHAIBHBIE OAXOAbI M PELICHMUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOUIME aIbTEPHATUBHbBIE PEILICHHUS.

Pabora ¢ nagopmanueii:

e BJIAJIETh HABbIKAMHU MOJyuyeHUs! MH(pOpMaluu GU3NYECKOro COACpKaHUS U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOHUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh UH(POPMALH;

¢ ICNIOJB30BAaTh  CPEICTBA HMH(DPOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MpPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

¢ CO3/1aBaTh TEKCThl (PM3MUECKOrO COJEpKAaHUS B pa3IMYHbIX (QopMarax ¢
yuéTOM Ha3zHadeHus HUH(POpMalLMU U IEJIEBOM ayaWTOpUH, BbIOMpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIEe 1eHCTBHUS:



¢ OCYILIECTBIIATh OOIlIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JEATEIbHOCTH;

e paclo3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalluii W CMsAr4ath
KOH(DJIUKTBHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHUS C HCIOJIb30BAHHUEM
A3BIKOBBIX CPENICTB;

e IOHMMATh U HMCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYAIbHOU
paboThI;

e BBIOMpaTh TEMATHKYy W METOJbl COBMECTHBIX IEHCTBUU C Y4€TOM OOIIHX
UHTEPECOB U BO3MOXKHOCTEN KaXKJIOr'0 YJI€Ha KOJUIEKTUBA;

e IPUHUMATh LEIM COBMECTHOM  JACATENBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATh JEHUCTBUS 1O €€ JOCTH)KEHHUIO: COCTABJIATH ILJIAH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

e OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaH[IbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

elIpE/JIaraTh HOBBIE IIPOCKTHI, OLICHUBATH HACU C IIO3UIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYLIECTBIIAATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX

CUTyallusX, TMPOSBIATH  TBOPUYECTBO W BOOOpakeHWe,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

¢ CAMOCTOSITEIBHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIHHOCTh B 00JacTH
(U3UKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMbI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ]aUH;

¢ CAMOCTOSITEIBHO COCTABJISITh IUIaH PEHICHUS PACUETHBIX UM KaueCTBEHHBIX
3a]a4, TUTaH BBIMOJIHEHUS MPAKTHUECKON pabOThl C YUETOM HMEFOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U NPEATIOUTEHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

e paCIIUPATH PaMKH Yy4€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

e ICNIaTh OCO3HAHHBIN BHIOOpP, AapPryMEHTUPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

e OIICHUBATh MPUOOPETEHHBIN OMBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIUMLMUA B 00JIACTH
(U3UKHM, MMOCTOSIHHO IMOBBINIATH CBOW 0Opa30BATEIbHBIA U KYyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJUIEKT:



e IaBaTh OIICHKY HOBBIM CHTYallUsSM, BHOCUTb KOPPEKTHUBBI B JICATCIHHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YIIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX AEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBaHHUI;
e ICTIONBH30BaTh MPUEMBI pe(IIEKCUU JIJIsl OLIEHKH CUTYyalluH, BHIOOpa BEPHOTO
peIleHNUS;
e YMETh OIICHMBATh PHUCKH M CBOCBPEMEHHO NPHHHMATHh PEHICHUS IO HX
CHIDKCHHIO;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYIHMX IPU aHAJIU3€ pe3yIbTaTOB
NeSITeNHbHOCTH;
e IPUHUMATH €051, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apryMEHTHl IPYTUX TIpU aHAIH3€ pPe3yIbTaToOB
NEeSITENbHOCTH;
e MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMTHOKH.
B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
¢ CAMOCO3HAHMS, BKJTIOYAIOIIETO CIIOCOOHOCTB MMOHUMATh CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYTUPOBAHMSI, BKJIFOYAIONIETO CAMOKOHTPOJIb, YMEHHWE TPHHHMATh
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATFHBIM HU3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEH MOTHBAIINH, BKIIIOYAIOIICH CTPEMIICHUE K JIOCTHKEHUIO TIENIA 1
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE ICHCTBOBATH, MCXOMS U3
CBOMX BO3MO>KHOCTEH;

eOMITATUH, BKIIOYAIOMIEH  CIMOCOOHOCTh  IMMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COIMATBHBIX  HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAaWBaTh
OTHONICHUS C JAPYTHUMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3VYJIbTATHI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
eIOHMMaTh POJIb (U3HMKH B  IKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMATIbHOM M 3THYECKON cdepax JesTeIbHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHHE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU W
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(bopMHUpPOBAaHUHU MPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MO (U3NYECKUX TN U MPOIECCOB
(sIBIEHMIT): WHEpIMAIbHAS CHUCTeMa OTCuYéTa, aOCOMIOTHO TBEpPIOE TEo,
MaTepualibHasi TOUYKa, PaBHOYCKOPEHHOE JIBH)KEHUE, CBOOOAHOE MaJeHUE,
abCcooTHO yripyras aedopmaius, aOCOJIOTHO YIPYroe U aOCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, KUIAKOCTU U TBEPIAOIO
(KpUCTaJUIMYECKOr0) TeNa, WaeadbHbIi T'a3, TOUCUHBIHN 3apsijl, OJHOPOIHOE
DIEKTPUYECKOE TOJE;

e paznuyaTh ycCJIOBUA (TCpaHUIBl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBICHATH MEXAHUYECKHE TMPOIECChl U  SBIICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (OpPMYIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbBIOTOHA, TPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHHUYECKOMN
OHEPTUH, CBS3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYEeCKOW SHEpruw,
yCJIOBUSL paBHOBeCUs] TBEPJAOro Tela), MOpU ITOM HCIOIB30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anusnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HWMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

e AHANTM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3akoHBI MONEKYISIpHOM (QU3NKU U
TepMOAMHAMUKN (CBSA3b JIABJEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrHed TEIUIOBOTrO JBHKEHHS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuer TEIUIOBOI'O JIBMUKEHMS €r0 YACTHL, CBSA3b JABJICHUS HUJICATBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Kmnaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKH, 3aKOH



COXPaHEHHS PHEPTUH B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIb30BaTh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

e AHAIM3UPOBATH U OOBACHSTH ANEKTPUUECKUE SIBJICHUS, UCTIOIb3Ys OCHOBHBIE
MOJIOKEHUs] U 3aKOHBl  JBJIEKTPOAMHAMUKK  (3aKOH  COXpaHEHUs
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO II0JIs1, MPUHUHWI CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBasg YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKA BAXHBIC COOTHOIICHMS: 3aKOHBI OMa i y4yacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

e ONUCHIBATh (PUBMUECKHE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYUHBI:
MEpEMELLEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpE€HHUE, CWJIA TSHKECTH, CHIIA YNPYTOCTH, CUJa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACaTbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE T0JIE, HANPSIKEHHOCTD JIEKTPUUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAT DJIEKTPOCTATHYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABWKYIas Cuja, CWIa  TOKa,
HalpsHDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAss €EMKOCTh IUIIOCKOTO
KOHJICHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUS (PM3UUECKUX SBIICHUI: MEXaHUIECKOE
JBUKEHHE, TEIUIOBOE JBM>KEHHUE YACTHI] BEMIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKO€  JBIKeHHME, Jud@y3usi, UCHapeHue, KUIleHHe U
KOHJICHCAIUsl, IUIABJICHUE W  KpUCTAIIM3alus, HANpaBIECHHOCTb
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

e IPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJIHOM (DUM3MUECKOW BETUYUHBI OT
IpyrOl €  HCHOJIB30BAHMEM  NPSMBIX  U3MEPEHUH, NPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOIBI MO pe3yJibTaTaM
UCCIIEJOBAHNUS;

« IPOBOJIUTh KOCBEHHBIC M3MEpPEHUsT (U3HUECKUX BEIUYHUH, TPU OSTOM
BBHIOMpaTh ONTHUMAIbHBIN METOJI M3MEPEHUs, OIICHUBATH AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

 IPOBOJIUTH OMBITHI MO MPOBEPKE MPEII0KEHHON TUIIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3YyJbTaThl U JI€JaTh BBIBOJ O CTATyCE MNPEITIOKEHHOMN
TUIIOTE3HI;

e COOJIIO/IATh MpaBwWiia OE30MacHOr0 TPy/Aa MPHU MPOBEIECHUU MCCIEIOBAHUM B
pamMKax  y4eOHOro  OKCIEpUMEHTa,  TpakTUKymMa U y4eOHO-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

epelIaTh pACUETHBIE 3aa4d C SIBHO 3aJlaHHOW M HESIBHO 3aIaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mojenu, OTBeYaroueld TpeOOBaHUSIM 3a/lauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl W KOPPEKTHUPOBATH METOMABl PEIICHUs C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

e pelIaTh Ka4eCTBEHHBIE 33/1a4u, TPEOYIONIUe MPUMEHEHUS 3HAHUHN U3 pPa3HBIX
pa3nenoB Kypca (U3MKK, a TakKe HWHTErpaludyd 3HAaHUM W3 JPyTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIAa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PAcCyXI€HUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

* ICTIONH30BATh TEOPETUUYECKUE 3HAHWS [JI1 OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

e MPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

e AHAJTM3UPOBATh U OLICHUBATH IMOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTETHPHOCTH YEJNOBEKa, CBS3aHHOW C (PU3WYECKUMH TMpOIeccamMu, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUMN
HAyKH M TEXHOJOTWM i JaIbHEHIIEro pa3BUTHUS YEIOBEUYECKOTO
o0111ecTBa;



o IPUMCHATH PA3JIMYHBIC CTIOCOOBI PabOTHI ¢ HMH(OpMalueld (U3HIECKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JJIS TIOMCKA, TEepepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W UHTEPIPETAINN
uH(pOpMAIUK, TOJYYECHHOM U3 PAa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

e IPOSIBIISITH OpraHu3aIiOHHBIE u MO3HABATENIbHbIE yMEHUS
CaMOCTOSITEJILHOTO ~ TPHOOPETeHHMs] HOBBIX 3HAHUW B TIpoliecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

epaboTaTh B TPYMIE C HWCIOTHEHUEM pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIIEHWBATH BKJIAJ KaXKIOTO U3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

o POSIBJISATE MOTHBALMIO K Oymymiel nmpodeccHoHaIbHON JCITEIBHOCTH 10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

e IOHUMATh POJIb (PU3UKU B IKOHOMUUYECKOM, TEXHOJIOTUUECKOM, COIMaTIbHOM
U ATUYECKON cdepax IesTeNbHOCTH YE€lIOBEeKa, POjIb U MeCTO (U3UKHU B
COBPEMEHHOM HAy4YHON KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEeATEIbHOCTH YEJIOBEKa M JalbHEUIlIeM HAyYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
MPOrHOCTHYECKOW (YHKUMNA (PU3NUECKOW TEOPUH — 3JIEKTPOJUHAMUKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOW (DHU3UKHU, POJIb
busndeckoil Teopur B (POPMUPOBAHWUU TPEIACTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (U3MUEeCKOM KapTHUHBI MHpa B OOIIEM psIay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENeH (HU3UIECKUX TE U MPOIECCOB
(s1BNEHMIT): OJHOPOJHOE BJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHMYECKUE KOJeOaHUs, MAaTeMAaTUYECKUM MAasTHUK, WJeaTIbHbIN
PYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, ueanbHbIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIETIeH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJIEJIHN CBETA;

epa3MyYaTh YCJIOBUS (TpaHUIIBI, O00JIACTH) NPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJb30BAHUS YaCTHBIX 3aKOHOB,;



e AHANIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIONb3Yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJIJIEKTPOJUHAMUKH U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cwina Awmmnepa, cuna JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CAaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTBHIO
W3MEHEHUSI  CWJIbl  TOKa,  TOCTYyJaThl  CHEHUaIbHOH  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHANTM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBJICHHUSI, UCIIOb3YS
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbpIi U BTOpoM mocTynarel  bopa, mpuHIHN
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsiIOBOrO U MAacCOBOI'O YWCENl M 3HEPTUMU B SAEPHBIX PEAKLMIX, 3aKOH
paaroaKTUBHOIO PacIaia);

e ONTUCHIBATh (PU3WYECKUE TPOIECCHI M SBICHUS, WCIONb3Ys BEIIUYUHBI:
HANpPsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTAaTUHIECKOT 0
MOJIsl, Pa3HOCTh IOTEHUWAJIOB, DJICKTPOJABIKYIIAA CUIA, WHIYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABIKYILAsA CUIa CAMOWHIYKLUWH, SHEPrusi MArHUTHOIO IOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, MOJHAS DSHEPrus,
DHEPrusi TOKOsI CBOOOJIHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

* O0BSICHATH 0COOEHHOCTH IPOTEKaHUs (du3znUecKux SIBJICHUM
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakuus, JIUCIEpCHsi, TOJHOE BHYTPEHHEE OTpakKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-usiaydeHue siaep, (PU3NYecKue MPHUHIMIBI CIIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

e OIIPEAENATh HANPABICHUE WHIYKIMM MArHUTHOIO IO IPOBOJHUKA C
TOKOM, crJibl AMmnepa u cuiibl JlopeHna;

e CTPOUTH U300paKEHUE, CO3/1aBaEMOE IIOCKUM 3€PKajoM, TOHKOW JIMH30M, U
PAcCUUTHIBATh €TI0 XaPaKTEPUCTUKH;

e IPUMEHATH OCHOBOIIOJATAOIINE ACTPOHOMHUYECKUE IMOHATHS, TEOPUH H
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3NHBIX CHCTEMAX, B MEXIAJIAKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;

¢ [IPOBOJUTH  HMCCIENOBAaHUE 3aBHUCHUMOCTEH  (PU3MYECKMX BEJIUYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUM, MpPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWi, JeNaTh  BBIBOABI 1O  pe3yJibTaTam
UCCIIEOBAHNS;

¢ IPOBOJIUTH KOCBEHHBbIE M3MEPEHUS (U3UYECKUX BEIUYMUH, TPU 3TOM
BBHIOMpaTh ONTUMAJbHBI METOJI M3MEpPEHHs, OIIEHHWBATh AOCOJIIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e IPOBOJIUTH OMBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyce MPEaIOKEHHOU
TUIIOTE3bI;

e OIIUCHIBATh METOBI MOJTYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHHUI;

e COOMIONIaTh MpaBuiia O€30MaCHOI0 TPyAa MPU MPOBEICHUU UCCIEAOBAHUN B
paMKax  y4yeOHOro  JKCIEpUMEHTa,  NpakTUKymMa UM y4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM [EATEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOT0 000PYAOBAHUS;

epCIIATh PACUETHBIE 33Ja4M C SBHO 33JaHHOW M HESIBHO 3aJaHHOU
bu3nueckoil MOJENbIO: Ha OCHOBAaHMM aHajldu3a YCJIOBHS BbIOMpATH
dbusznueckue MOJENH, OTBEYAIONIMEe TPeOOBaHUSM 3aadyd, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAaThl (PU3NYECKUX TEOPH
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUSI C YUYETOM IMOTYyYEHHBIX
pE3YJIbTATOB;

e pelIaTh Ka4E€CTBEHHbIE 33/1a4u, TPeOyIOUIMEe MPUMEHEHUS 3HAHUN U3 pa3HbIX
paszznenoB Kypca (U3MKHA, a TaKKe HWHTErpallMd 3HAHUW W3 JIPYyTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIAa: BBICTPAMBATh JIOTMYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

* ICTIONB30BAaTh TEOPETUYECKHE 3HAHHUS [UJIi OOBSCHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

e AHAJIM3MPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESITETbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH TMPOIECCaMU, C
HO3UIMH 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABIECHUH O paliOHATbHOM
MPUPOJIONOIH30BAHUH, A TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

e IPUMEHATH Pa3JIMYHbIE CTHOCOOBI PadOTHI ¢ HHPoOpMaluend (U3HIECKOro
COJAEPXKAHMUSI C HCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTUHA, MPHU 3TOM MCIOJIB30BATh COBPEMEHHbIE MH(GOPMALIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKM W MpeAbsBICHUs Y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(OpMaLny, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMAIMU, TOTYYEHHOM M3 PA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

o IPOSIBIIATH OpraHu3alOHHbIE u MO3HaBaTENbHBIC YMEHHUS
CaMOCTOATEIBHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

epaboTaTh B TpYIIE C HCIOJIHEHUEM pPa3IUYHbIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAMOHAIBHO PaCHpPENENsaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalUAX, aJICKBaTHO OLIEHUMBATh BKJIAJ KaXk0ro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

o IPOSIBJIATh MOTUBALIMIO K Oyayuniedl mpo(ecCHOHaIbHON AESATENIBHOCTH I10
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudgposbie)
Kontpousnsblie | IlpakTHyeckue
n/n MPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pazzen 1. HAYYHBIA METO/ ITIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblil MeTO/1 TO3HAHUS TIPUPO/IBI 6
Hroro no pazneny 6
Pasnea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Crartuka TBEpIOro Tena ) 1
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1
Hroro no pazueny 35
Paznes 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1
3.2 Tepmonnnamuka. TenaoBble MaIIUHbI 20 1
33 ArperaThble cocTosiHUS BelecTBa. Da3oBbie 14 1
nepexoabl
Hroro no pazneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNeKTpUYecKoe 1oje 24 1




4.2 [locTosIHHBIN AIIEKTPUYECKUI TOK 24
4.3 Toku B pa3nuyuHBIX cpeaax 6
Wroro no pazueny 54
Pasznen 5. PU3UNUYECKHUN MPAKTUKYM
5.1 OuznuecKkuil NpakTUKyM 16 16
Hroro o pasneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uu(poBbIe
Ne i/t P Kontpoabubie | IlpakTHueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOANHAMMUKA
1.1 MarunuTHOE 1ose 14
1.2 DNeKTpOMAarHUTHAST HHIYKIIHS 13 1
Hroro 1o pasueny 27
Paznes 2. KOJIEBAHUS 1 BOJIHbBI
21 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOoJeOaHus 15
93 MexaHHuecKue 1 AJIEKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTuka 25 1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBwl CTO 5 1
Wroro no pazneny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOJTHOBOM Jyaliu3m 15

4.2 ®dusnka aToma

4.3 du3nKa aTOMHOTO SI/Ipa U JIEMEHTAPHBIX




YACTHI]

Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazueny 12
Pa3zaen 6. PUSHUYECKUM NIPAKTUKYM
6.1 OU3NYECKUIN MPAKTUKYM 16 16
Hroro no pazueny 16
Pazgen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cuctemartu3zanus u 00001IeHNEe
21 MPEIMETHOTO COJICPIKAHUSI U OTIbITa 15
' JESITeTLHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Wroro no pazueny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KIJACC

Ne
n/n

Tema ypoka

KosaunuecTBo 4acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTH4eckne
padoTsI

JlaTa
U3Yy4YeHUs

DJIeKTPOHHbBIE
nugposble
o0pa3oBaTe/ibHbIE

pecypchbl

du3uka — pyHrIaMeHTaIbHAas HAyKa O
npupoze

Hayunslif MeTO1 MO3HAHUS U METO/IbI
UCCIIEOBaHUs (PU3NYECKUX SBJICHUN

DKCHEepUMEHT U TeOpHUs B IIpoLIecce
no3Hanus mpupoasl. Habmoaenue u
AKCIIEPUMEHT B (hU3HKE

Crnioco0b1 m3MepeHust GU3NIECKUX BETNINH

AOCOITIOTHASA ¥ OTHOCUTEbHASA
MOTPEUTHOCTH U3MEPEHUH (PU3NUECKUX
BCIIMYUH

MogenupoBanue B ¢pusuke. Ponb u mecto
¢u3uku B OpMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B TPAKTUYECKON
JIEATEIIbHOCTH JIFOAECH

Mexanndeckoe nBrmkeHne. Cucrema
orcyeta. OTHOCUTEIBHOCTL MEXaHUUECKOTO
newkenus. [Ipsimast u oOpaTHas 3agaumn
MEXaHUKH

Pannyc-BeKTOp MaTepUaIbHON TOUKH, €TI0
IIPOEKLMU Ha OCU KoopAuHaT. Tpaekropusi.




[lepememenue. Ckopocts. VX mpoexiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE MPSIMONIUHEHHOE TBUKEHHE.
['pacduueckoe onucanre paBHOMEPHOTO
MPSIMOJTUHEIHOTO JIBUKECHHUSI

10

CroxeHne nepeMeneHnii 1 CKOPOCTEN.
Pentenue 3agau

11

HepaBHomepHoe auxenne. MrooBeHHas
CKOpoCTh. Yckopenue. [Ipsmonuueitnoe
ABUIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

['paduueckoe onmcaHue MPsIMOIIMHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe nasieHue. Y CKopeHue
CBOOOJIHOTO Ma/IeHus. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

14

JIBukeHue Tena, OpOIIEeHHOTO MO YTIJIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxeHue. J[BrkeHue 1no
OKPYXHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [Iepuon u yacrora.
LleHTpOCTPEMUTENBHOE U TTOJHOE
YCKOpEHHue

16

KoHTponbHas paboTa mo teme
"Kunematnka"

17

HepBLHZU 3akoH Hprorona. MHepuuanbHbie
cuctemsbl orcuéra. [Ipuniun
OTHOCUTEILHOCTH I anmuines.




HCI/IHCpI_II/IaJIBHLIC CHCTEMBI OTCUETA

Cuna. PaBHOg€HCTBYIOIAs cuia. Bropoii

18 3akoH Hprorona. Macca

19 B3aumoneiicteue ten. Tpernit 3akoH
Hprorona

20 [TpuHuun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEHHE 3aKOHOB HbroTOHA
3aKOH BCEMHUPHOTO TATOTEHUS.

21 OKBHUBAJICHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MACChI

29 Cuia TSKEeCTH U yCKOpEHHE CBOOOIHOTO
naJeHUs
JIBukeHne HeOeCHBIX TeI U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi CKOpocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u Buis! cui

25 TpeHusl. [[BuKeHHE B KUIKOCTHU U rase ¢
Y4ETOM CHIIBI CONPOTHUBIICHUS CPEIBI

26 [aBnenue. ' mapocrtaTuueckoe 1aBiIeHUE.
Cuna Apxumena
AOGCOIIIOTHO TBEPOE TEIO.

27 [TocTynarensHOE M BpalaTeIbHOE
JIBUJKEHHE TBEPJOTO Tea

28 MOMEHT CHIIBI OTHOCHTEIIBHO OCH
BpaieHus. [1neyo cuibl

29 CrnoxeHue cuJl, MPUIOKESHHBIX K TBEPIOMY




teiny. LleHTp TskecTH Tena. Y cioBus
paBHOBeECHS TBEPAOIO Tena. Busl
paBHOBECHS

30

Pemenune 3amau

31

KoHnTtponbHas padota nmo teme "J/[nHamuKa.
Craruka tBepgoro tena'"

32

NMnynbc maTepranbHOW TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LleHTp mace
CUCTEMBI MaTCpUAJTIbHBIX TOUCK. TeopeMa (6]
ABWIKCHUHN LCHTPA MaCC

33

I/IMHyJIBC CUJIbI 1 USMCHCHUC UMITYJILCA
Tena. 3aKoH COXPAHCHUA UMITYJIbCA.
PeaxtuBHOEC JBHXXCHHUC

34

MoMeHT HUMITYJIbCA MaTepHaHBHOﬁ TOYKH.
HpCI[CTaBJ'IeHI/IC O COXpaHCHHUN MOMCHTA
HUMITYJIbCa B HECHTPAJIBHBIX ITOJIAX

35

Penrenue 3agau

36

PaGoTa cribl Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. ['papuyueckoe
npeicTaBiIeHue paboThl CHITBI. MOIIIHOCTH
CHUIJIBI

37

Kunetnueckas sueprus. Teopema 00
N3MEHEHHU KMHETHYECKOM SHEpPIruun
MaTepHaIbHON TOYKH

38

[loTeHumanbHbIe U HETTOTEHIIMATIBHBIE
cuibl. [TorenuuanbHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tpetbs kocMuyeckasi CKOpocTh. CBS3b




paboThI HEMOTEHIIMATBHBIX CUJT C
U3MEHEHHEM MEXaHUYECKOHN dHEprun
CUCTEMBI TeJI. 3AKOH COXPaHECHHUS
MEXaHUYECKON IHEPrUun

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.

40 VYpasaenue bepHymim 11 ueaabHON
KHUJIKOCTU

a1 KonrponsHas pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"
Pa3Butue npeacraBienuii 0 npupoie

42 termnoTsel. OcHOBHBIE nooxeHuss MKT.
Huddy3us. bpoyHoBckoe nBmkeHne
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U

43 TBEPJbIX Te. XapaKTep IBHKESHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYIT (ATOMOB).

44 KomnuectBo BemectBa. [locTosiHHast
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecCHE.
[ITkana [lenscus

46 Pemenue 3agau

47 Wneanbuebrii rasz. I'a3oBbie 3aKOHBI

48 YpaBuenue Menneneepa-KnamneipoHa.
Pemenue 3anau

49 AOcomoTHas Temreparypa. 3aKoH
JlanbToHa

50 N3omporieccol B U€aabHOM Tase C




MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

['paduueckoe npeacraBieHue
U30IIPOIIECCOB: H30TEpMa, U30X0pa,
n3zobapa

52

OcnoBHoe ypaBHeHue MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTyphl
TEPMOJMHAMHYECKOIN CUCTEMBI CO CpeIHEN
KWHETUYECKOW SHEPTHel MOCTyNaTeIbHOTO
TETUIOBOTO JIBMKEHHS €€ YacTHIL

55

O00011eHNEe U cCUCTEMATU3ALMS 3HAHUHN 110
teme "OcHoBsl MKT"

56

Kontponbnas padota o teme "OCHOBBI
MKT"

57

TepmoanHamuueckas cuctema. 3ajilaHue
BHEWIHUX ycnoBul st T/l cucteMsl.
BHeliHue v BHyTpeHHUE TapaMeTPBbI.
[TapameTpsl T/ cuctembl Kak cpeHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOIIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosbHas penakcauus T[]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Mojens naeainbHOro rasa B
TEPMOJUHAMUKE. Y CIOBUS IPUMEHUMOCTH
3TOU MOJIEIIH

60

VYpaBuenne MenaeneeBa-Knaneiipona u
BBIPAYKEHHE JIJI1 BHYTPEHHEN SHEPTUU




61

BeipaxeHnue [1st BHyTpEHHEN SHEPTUN
0JIHOATOMHOTO HJICaJIbHOI'O ra3a.
KBa3ucraTnueckue U HecTaTHUECKue
MIPOLIECCHI

62

DyieMeHTapHas padoTa B TEPMOAMHAMUKE.
Berancnenue paboTsl o rpaduky mporecca
Ha pV-nuarpamme

63

Terutonepenaya kak crocod W3MEHEHHS
BHyTpeHHel sneprun T/l cuctemsl 6e3
COBEpILIEHUS pabOTHI

64

KOHBGKHI/IH, TCIIOIMIPOBOAHOCTD,
H3JIYUCHHUC

65

KomnuectBo TemnoTel. TemioéMKoCcTh Tena.
Y,I[eJ'IBHaH H MOJIsIpHas TEMIOEMKOCTHU
BCIIICCTBA. VY aenpHas TemiaoTa CropaHusa
TOIIJIMBA

66

Pacuér xonuyecTBa TEIUIOTHI IpU
TeIIoneperaye

67

[Tonstue 06 agmabaTHOM Mporiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonmuecTBo TemioTel 1 paboTa Kak MephI
W3MEHEHUs1 BHYTpeHHe# sHepruun T/]
CUCTEMBI

69

BTtopoii 3aKk0H TepMOJMHAMUKH J1JIS
PAaBHOBECHBIX M HEPaBHOBECHBIX
npoueccoB. HeobpaTumocTs IpUpOIHBIX
MIPOLIECCOB

70

[IpyHLIMIIBI 1EMCTBUS TEMIOBBIX MAIIIMH.




KT/

71

MaxkcumanbsHoe 3Hauenue KIIJI. Tukin
Kapno

72

Pemenue 3amau

73

DKOJIOTHUYECKHE ACTIEKTHI UCITOIb30BAHMS
TEIUIOBBIX ABUTATEJIEN. TerioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEeJIbI

74

Pemenune 3amau

75

O0001EeHne U cucTEMAaTH3AIHs 3HAHUH 110
teme "TepmonnHamuka. TerioBbie
MalIuHb"

76

KonTtponbHas paboTa mo teme
"TepmonnHamuka. TernaoBele MAIUHBL"

77

[TapooOpa3oBaHue U KOHIEHCAIIHA.
Ucnapenue u kunenue. Y neibHas TEILUIOTa
napooOpa3oBaHUs

78

HacplileHHbIE 1 HEHACBIILIEHHBIE MTApPbI.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JTaBJIEHUS HACBILLIEHHOT'O Mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HaCBHIIIEHHOTO Nlapa. 3aBUCUMOCTb
TEMIepaTypbl KUIIEHUs OT JABJICHUS B
KUAKOCTU

79

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80

Pemenune 3amau

81

TBépnoe teno. Kpucramnumyeckue u




amop(dHbIe Tena. AHU30TPOIHUS CBOMCTB
KPHUCTAJIJIOB

[InaBienue u Kpuctayuiu3anus. Y aeiabHas

82
teruioTa masiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTsokeHue

83 u cxatue. Casur. Moayns FOnra. [Ipenen
yapyrux aedopmaruii
TemioBoe paclMpeHne KUAKOCTEN U

84 TBEPABIX T€. AHTAPMOHM3M TETIOBBIX
Kosie0aHui 4acTHUIl BEIIeCTBa

85 [TpeoOpa3oBanue 3HEprun B (ha30BBIX
nepexojiax

86 YpaBHEHHE TEIIOBOTO OasiaHca

87 Pemenue 3anau
[ToBepxHOCTHOE HaTsIKEHHE. KanniuisapHbie

88 sBieHus. J[aBneHue moj HCKPUBIEHHOM
MOBEPXHOCTHIO XKUAKOoCcTH. Dopmyra
Jlannaca
O06o0011eHre U cCUCTeMaTH3alus 3HAaHUN IO

89 TeMe "ArperaTHble COCTOSHUS BEIIIECTBA.
da3zoBbIe IEpPEeXOAbI"

90 KontponbHas pabora no teme "ArperatHsie
cocTosiHus BenlecTBa. Pa3oBble epexoabl”
OnexTpu3anus Tell U €€ MposBICHUS.

o1 DnexkTpuueckuii 3apsia. /[a Buna

SJICKTPHUYCCKUX 3apsa10B. HpOBOI[HI/IKI/I,
AUDJICKTPUKU U TTOJIYIIPOBOAHUKHA




DneMEeHTapHBIN 2JIEKTPUUECKUN 3apsi.

92
3akoH COXpPaHCHHUS SJICKTPUUCCKOTO 3apsiia

B3aumoneincteue 3apanoB. Toueunsie
3apsanbl. 3akoH Kynona

93

94 Pewmenue 3amay

95 OnekTpuueckoe nose. Ero neiicteue Ha
AIEKTPUYECKUE 3aPsi]Ibl

Hanpsk€HHOCTD AJIEKTPUYECKOTO TOJIS.
96 [TpoOHbrIit 3apsa. JInHuM HANPSHKEHHOCTH
aneKTprudecKkoro noist. OqHOpOIHOE

SJICKTPHUYCCKOC IIOJIC

[ToTeHIManbHOCTD IEKTPOCTATHYECKOTO
97 noJisi. Pa3HOCTH MOTEHIIMAIOB |
HaIpsKEHUE

IloTenuuanbpHas OHCPIruA 3apsaa B
98 SJICKTPOCTATUYCCKOM IIO0JIC. IToTrenuuan
SJICKTPOCTATUYCCKOI'O IMOJIA

CBsI3b HAPSHKEHHOCTH TIOJIS M Pa3HOCTH
99 MOTEHIINAJIOB JUISI 3JIEKTPOCTATHYECKOTO
TOJIs

100 IIpyHIMI CyNIEPIIO3UIUH DIIEKTPUUECKUX

noJjieu

101 Pemtenne 3agau

102 ITone Toueunoro 3apsana. [lone paBHOMEPHO
3apsHKEHHON cepsl

103 [Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY
mapa. [lose paBHOMEpPHO 3apsAKEHHON




OECKOHEUYHOU IUIOCKOCTH

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM HOJIE.

104 YcnoBue paBHOBeCHs 3apsioB

105 JIMDIIeKTPUKY U TIOTYITPOBOAHHUKY B
ANEKTPOCTATUYECKOM TOJIe
Kongencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTOpa

107 [TapamensHOE COeTMHEHHE KOHIGHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOH/ICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa

110 Pemenue 3amay

111 JIBrm>keHME 3apsiKEHHON YaCTHULIbI B
OJTHOPOJTHOM JJIEKTPUIECKOM TIO0JIE

112 Pemenue 3amay

113 O06o0011eHre U cCUCTeMaTH3alus 3HAaHUN IO
Teme "DnekTpuueckoe noie'

114 KonTtponbHas paboTa mo Teme
"DnexkTpuueckoe mose"
Cuna Toka. [locTosiHHBIN TOK. Y ClIOBUS

115 CYILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hctounuku Toka. Hanpspokenue u 91C

117 3akon Oma 1t yJacTKa Ieru.
DNeKTpUYeCcKOoe COMPOTUBICHUE

118 3aBUCHUMOCTbH CONPOTUBIIEHUS OJHOPOIHOTO




MMPOBOJHUKA OT €TI0 AJIMHBI U IJIOMa AN
MOIIEPCIHOTO CCUYCHUS

VY aennHOE COIIPOTUBJICHUC BCIICCTBA.

119 1
Pemenune 3amau

120 [TocnenoBarensHOE, MapaIeIbHOE, 1
CMEIIIaHHOE COCIMHEHHE TTPOBOTHUKOB

121 Pacu€T pa3BeTBIEHHBIX JIEKTPUUECKUX 1
neneit. [Ipasuna Kupxrodga

122 Pemenue 3amay 1

123 Pabota amekTpuueckoro Toka. 3akoH 1
Jxoyna —Jlenua

124 Pemenue 3amay 1
MOIIHOCTB ANEKTPUIECKOTO TOKa.

125 TemnoBasi MOIIHOCTB, BBIJIC/IsIeMast Ha 1
pesucrope

126 Pemenue 3amau 1

127 OJIC u BHyTpEHHEE CONIPOTHUBIICHHE 1
HMCTOYHHMKA TOKa

128 3axon OMa 11 MOJIHOM (3aMKHYTOM) 1
AJIEKTPUYECKON LU

129 Pemenue 3amau 1

130 MOIIIHOCTh NCTOYHHMKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 KonneHncarop B 1ienu moCTOSSHHOTO TOKa 1

133 Pewienue 3anau 1

134 Pewmenue 3amay no treme "IlocTOSTHHBIN 1




ANIEKTPUYECKUH TOK"

Pemrennie 3agaua o reme "llocTOSHHBIN

135 _
ANEKTPUYECKUI TOK

136 Pemenue 3anau no teme "IlocTosiHHBIN
AJIEKTPUUECKUN TOK"

137 O06o0011IeHe U cucTeMaTU3alus 3HAaHUN IO
teme "[loCTOSHHBIN 2JIeKTpUYECKUi TOK"

138 KonTponbHas pabota no teme
"ITocTOSHHBIN 2JIEKTPUUECKUN TOK"
DneKTpuuecKas MPOBOANMOCTD PA3IUYHBIX

139 BEIIECTB. DJICKTPHUUECKUI TOK B METaJIaXx.
CBepXITpoBOJIUMOCTD
DIIEKTPUUYECKHUI TOK B pacTBOpax 1

140 pacruiaBax 3JIeKTpouToB. 3akoHbl Dapanes
JUIS JIEKTPOJIN3A

141 OnekTpuueckui Tok B rasax. Ilnasma

142 DNEeKTPUUECKUM TOK B BAaKyyMe.
BakyymHble ipuOOpsI

143 DNEeKTPUYECKUM TOK B IIOJIYIPOBOJHUKAX

144 [ToxynpoBOIHUKOBBIE TPHOOPEI
PU3NYECKUI PAKTUKYM I10 TEME
"M3MepeHue CUilbl TOKA U HAIIPSKEHUS B
LEMH TOCTOSTHHOTO TOKA MPH MOMOIIN

145 aHAJIOTOBBIX U ITU(DPOBBIX U3MEPHUTEIIBHBIX

npuOopoB" niK "3HakKOMCTBO ¢ LU(POBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus: GPU3NUECKUX BEITHUUH MIPH




MOMOIIIN KOMIIBFOTCPHBIX ,Z[aT‘-II/IKOB"

146

@U3NYECKUN IPAKTUKYM 110 TEME
"H3y4eHre HEpaBHOMEPHOTO IBUKEHUS C
LIEJIbIO OIIPENIEICHNSI MTHOBEHHOM
ckopocTH"

147

DU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHs IpU
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
JIBHKEHUH 110 HAKIIOHHOM MIOCKOCTHU'" MIIN
"UccnenoBanue 3aBUCUMOCTH MIYTH OT
BPEMEHH IPU PABHOYCKOPEHHOM
nBMKeHun"

148

@U3NYECKUI PAKTUKYM II0 TEME
"U3mepenue yckopeHust CBOOOIHOTO
najgenus” win "M3ydyeHue ABUKEHUS Tea,
OpOILIEHHOTO TOPU30HTATHHO"

149

PU3NYECKUM PAKTUKYM 110 TEME
"N3ydyeHue IBUKEHUS TeJla 10 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTHIO" MITH
"UccnenoBanue 3aBUCUMOCTH TEpUOA
oOpaleHuss KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"

150

PU3NYECKU IPAKTUKYM I10 TEME
"N3MepeHune paBHOACHCTBYIOLIEH CHUIIBI
IpY ABMKEHUH OpyCKa MO HAaKJIOHHOM
mwiockoctH" i "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JIBIKECHUS OpycKa
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT €ro Macchol”




151

PU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
pe3nHOBOM 00paslie, oT ux Aedpopmanun’
win "M3yueHue ABUKEHUS CUCTEMBI Tell,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 010K"

152

@u3nyeCKUil MPaKTUKYM I10 TEME
"U3mepenue kodddummeHTa TpeHus mno
BEJIMYMHE YIJI0BOTO KO3 duiinenrta
3apucumoctd Frp(N)" min "MccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" uinu "M3ydeHue nBuKeHUs rpys3a
Ha Bajly ¢ TpeHueM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHS
TBEPOTO TEJa, UMEIOIIETO OCh BpaleHus"
nu "KoHcTpyHpoBaHHME KPOHIUTEHHOB U
pacuér cui ynpyroctu" win "M3yyenue
YCTOHYMBOCTHU TBEPJOTO TeJa, UMEIOIIETO
TJIOIIAb OTIOPHI"

154

@U3NYECKUI PAKTUKYM I10 TEME
"N3mepeHue uMIynbca Tena 1no
TOopMO3HOMY IIyTu" My "M3mepenune cuiisl
TATH, CKOPOCTH MOJEIH 3JEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" K "CpaBHEHUE
M3MEHEHHUS UMITyJIbca TeJla C UMITYJIbCOM
cuibl" nin "HccrnenoBanue coxpaHeHUst




MMITYJIbCa MPU YIPYTOM B3aUMOJIEUCTBUU"
win "M3MepeHne KHHEeTUYECKOM SHepTuu
TeJa Mo TOPMO3HOMY ITyTH"

155

PU3NYECKUM IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUYECKOTO Mpolecca
(peKOMEeH0BaHO UCIIOIb30BaHHE
udpoBoit 1adoparopun)" unn "NU3yueHue
M30X0pHOro npouecca” win "U3yuenune
n3zobapHoro nponecca’ uiu "lIpoBepka
ypaBHEHUS COCTOSAHUSA"

156

OU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yaenbHON TenaoéMKocTU" Uit
"UccnenoBanue mpoliecca OCThIBaHUS
BemectBa" mwin "MccienoBanue
aguabatHoro nporecca" unn "Uzyuenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATyPhl KUTICHUS
JKUaKocren"

157

PU3NYECKUI PAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTIApEHUS
)kuakocteit" unu "M3Mepenue yaenbHOU
TEIUIOTHI TU1aBieHus Jbpaa" unu "N3yuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"N3mepenue abCOJIIOTHOM BIIaKHOCTHU
BO3/lyXa 1 OLIEHKA MaccChl IapoOB B
nomMenieHun". Msmepenue korppuimenta
MOBEPXHOCTHOT'O HATSKEHUS

158

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGnronenue mpeBpalieHus YJHEpruu




3apsKEHHOT0 KOHJIEHCATOPa B SHEPTUI0
n3nydeHus ceeroanoaa’ unm "MU3yuenue
MIPOTEKAHUs TOKA B LICTIH, COACPIKaIIEh
koHaeHcarop" wim "PacnipeneneHue
Pa3HOCTH MMOTEHLIMAJIOB (HAIIPSLKEHUS) TIPU
IOCIIEJOBATECILHOM COCIUHCHUN
KOHJICHCATOPOB"

159

@u3nyeCKUil MPaKTUKYM I10 TEME
"HccneqoBaHue CMEIIAaHHOTO COSIUHEHUS
pesucropoB" unu "M3mepeHne yaeabHoro
CONPOTUBIIEHUS IPOBOJHUKOB" HIIN
"HccaenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpsKEHUs JUIsl JIaMITbl HaKaJIuBaHUs"

160

PU3nYECKU IPAKTUKYM I10 TEME
"Habmronenue anektponuza’ uim
"U3mepenue 3apsiia OTHOBAIEHTHOTO HOHA"
i "UccnenoBanne 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATUE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU auoaa"

161

PesepBHblii ypok. O60011IeHNE 1
CUCTEeMaTH3allHs 3HaHUH 110 TeMe
"KunemaTtuka"

162

PeseprubIil ypok. O6001eHIE 1
CUCTeMAaTH3aIlHsl 3HAHUH 110 TeMe
"Jlunamuka"

163

PesepBHeIit ypok. O600IICHHE 1
cucreMaTu3anus 3Hanuil no reme "Cratuka
TBEpaoro Tena'"




164

PesepBHelit ypok. O6001ICHNE 1
cUCTeMaTH3alHs 3HaHUi Mo TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHUKe"

165

PesepBHblit ypok. O600111eHNE 1
cucTteMaTu3anys 3HaHu| 1o reMe "OCHOBEI
MOJICKYJIIPHO-KUHETUYECKON Teopun"

166

PeseprubIil ypok. O60061eHIE 1
cUCTEMATH3aIMs 3HAHUH 110 TEME
"Tepmonunamuka. TernaoBble MAIUHbI"

167

PesepBHblii ypok. O6001IeHNE 1
cUcTeEMAaTH3aIs 3HaHUH 110 TeEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
da30BbIE IEPEXOBI"

168

PesepBubIil ypok. O60011IcHIE 1
CUCTeMAaTH3aIHsl 3HAHUH 110 TeMe
"DnekTpuyeckoe mose"

169

PesepBubIil ypok. O60011eHIE 1
cucTemMaTH3alus 3HaHUil 110 TeMe
"ITocTOsIHHBIN JIEKTpUYECKUI TOK"

170

PesepBHblii ypok. O60011IeHNE 1
cucTeMaTu3anys 3HaHu| mo reMe "Toku B
pa3IMYHbIX cpeax”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




11 KVIACC

KonuuecrBo yacoB JIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
B3auMozeiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHoe 1ozie. 1
I'mnore3a Amnepa
Bexrop marautHoi naaykuud. [IpuHnun
2 CYINEPIO3UIIMY MATHUTHBIX NoJel. JInHun 1
MarHuTHON MHIYKIIUH
3 MarsnuTHO€ noJje IPOBOJHUKA C TOKOM. 1
OneIT Dpcrena
Cuna Amrniepa, €€ HanpaBJIE€HUE U MOJYJIb 1
Pemenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHnia, e€ HanpaBJIE€HUE U MOTYJTb.
7 JIBr>keHUE 3apsiKEHHOM YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10J1€
Permenve 3a1au 1
Pa6ota cunsl Jlopenna 1
10 Pemenue 3amay 1
11 MarsuTHO€ noJje B BEIECTBE. 1
deppomMarHeTUKH, Napa- U TuaMarHeTUKI
12 OcHoBHbIE CBOCTBa (heppOMarHeTUKOB. 1




[Tpumenenue GpeppoMarHeTHKOB

13 Pemenue 3anay no teme "MaruuTtHoe nose"

14 Pemenue 3agau no reme "MarnutHoe mnoJe"

15 SIBeHHE AIEKTPOMATrHUTHOW WHYKIIHH.
[ToTok BEKTOpa MArHUTHON UHAYKLIMA

16 S1C uHAYKIUU

17 3aKO0H AJICKTPOMArHUTHON HHYKIIHH
Qapanes

18 Buxpesoe anextpuueckoe noiie. Toku @yko

19 O/1C uHAYKINY B ABMKYIIMXCS
MIPOBOTHUKAX

20 Pewenue 3anau

21 [IpaBuiio Jlenna

29 NunyktuBHOCTE. KaTynika HHAYKTUBHOCTH
B I[EMTU TIOCTOSTHHOT'O TOKA

23 Asnenue camounaykuuu. IC
CaMOWHTyKIIHH

24 DHeprus MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pewenue 3anau

26 O06o0061IeHre U CUCTeMAaTH3alus 3HAHUN T10
Teme "DnekTpoauHamMuka"

97 Konrponsnas pabota o teme
"OnexrpoguHamuka'

08 KonebarenpHast cucrema. CBOOOAHBIE

KoJIeOaHusL. rapMOHI/I‘IeCKI/IC KoJieOaHus




KunemaTtuueckoe u JANHaAMHUYCCKOC

29 OITMCaHHE KOJeOaTEIbHBIX IBHKEHUIH
DHepreTuyeckoe onrcanue. BeiBoj

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX
KOoJIeOaHUU U3 UX DHEPTETHIECKOrO U
KUHEMATHYECKOT'O OMMHUCAHUS

31 Awmrmutyna u $asza koiaedaHuit
[lepuon n yactora konebanuii. [lepuos
MAaJIBIX CBOOOIHBIX KOJIeOaHUNA

32 MateMaTthuueckoro mastHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TIPYKUHHOTO
MasTHHKA

33 3aryxaroiue Konedanus. BeiHyXIeHHBIC
Konebanus. Pe3onanc

34 ABTOKOIE0aHUA

35 Pemenue 3amau

36 VYpoxk-koH(pepeHuus "MexaHnuecKue
Kose0aHus B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O06o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "MexaHnueckue Kojieoanus"

38 DneKTpOMarHUTHbBIE KOJICOaHMUS.
KonebaTenbHbIil KOHTYD
®opmyna Tomcona. CBSI3b aMILTUTY/IbI

39 3apsi/ia KOHJIEHCATOpa ¢ aMIUIUTYI0M CHITBI
TOKa B K0JIeOATETLbHOM KOHTYpE

40 3aK0OH COXpaHEHHUs YHEPTHH B HJI€AIbHOM

Kos1e0aTeIbHOM KOHTYpE




3aTyxaroume QJICKTPOMArHUTHBIC

41 KosneOaHus. BeIHyX/IeHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHUs

42 Ilepemennslii Tok. Pe3uctop u koHzneHcatop
B IIENI1 IEPEMEHHOT0 TOKa

43 Karymika MHIYKTUBHOCTH B LIETTN
MIEPEMEHHOTO TOKa

44 3akon OMa J1st SJIEKTPUYECKOM TIeNn
MEPEMEHHOT0 TOKa
MOIHOCTE NEPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U IeHCTBYIOIIEE 3HAUECHUE
CHJIBI TOKA U HATIPSDKEHUS

46 Pe3onanc B aneKTpudecKoi enu

47 Pemenne 3anau
VneansHbiii TpancdopMarop.

48 [Tpou3BoaCTBO, Mepenada u MOTpedIeHue
>IEKTPUIECKON SHEPIUH
DKOJIOTUYECKHIE PUCKH TIPU TIPOU3BOJICTBE

49 aneKkTposHeprun. KynbTypa ucronb30BaHus
3JIEKTPOIHEPTUU B TIOBCEHEBHON KU3HU

50 Pemenue 3anau

ol Pemenne 3anau

59 O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
Teme "DIeKTpOMarHuTHhIE KojeOaHus"

53 Mexanndeckue BOIHbL. XapaKTepUCTUKHU

MCXaHHNYCCKHX BOJIH

54

CBoiicTBa MEXAHNYECKAX BOJIH




55

3ByK. XapaKTEpUCTUKH 3ByKa

WudpasByk u ynsrpassyk. Lllymosoe

% 3arpsi3HEHUE OKPYXKAIOUIeH cpeabl

o7 Pemenne 3anau

58 DNeKTpOMarHuTHbIE BOJHBIL. 3mydeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJH
[IIkana 371€KTPOMarHUTHBIX BOJIH.

60 [IpumeHeHue IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
[TpuHLIMIIBI PAANOCBSA3U U TEIEBUACHHUS.

61 Pagmonokarust. DNeKTpOMarHUTHOE
3arps3HEHUE OKPY)KAIOLIEH CpeIbl

62 KonTponbhas pabora no teme "Konebanus
Y BOJIHBI"

63 Caet. 3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHeHHs CBeTa

64 Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEIHOTO pacpoCTpaHEeHHsI CBETa

65 Otpaxenue ceera. [lnockoe 3epkaiio.
Coepuueckoe 3epkaiio
[Ipenomnenue cBeTa. AGCOTIOTHBINA U
OTHOCHUTEINHBIN MOKa3aTeNb MPEIOMIICHHUS.

66 [TonHOE BHYTpEHHEE OTpaKCHUE.

IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemienue 3ama4d Ha MMPUMCHCHUC 3aKOHOB

o7 OTpaXKEHUs U MPEIOMJIICHUS CBETA

68 Xonx nyuent B mpusme. Jlucnepeus ceera.
CrnoxxHblii cocTaB Oesoro ceta. Llpet

69 JInn3pl. POKYCHOE PACCTOSHUE U
ONTHYECKas CHJIA JIMH3BI

20 [TocTpoenune n300pakeHM B IMH3aX U UX
cucTemMax. YBEJINYECHHE JIMH3bI
Pewenue 3agau Ha mocTpoeHue

71 M300pakKeHU M, MOTy4aeMbIX C TIOMOIIBIO
JIUH3

72 ['a3 xak onrtuyeckas cucrema

73 Pemenue 3amau. [penens mpuMeHIMOCTH
reOMETPUYECKON ONITUKHU

74 CKopocTb CBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNnrtepdepennus creta

77 KorepeHTHble HICTOUHUKH. Y CIIOBUS
HaOI0JICHUSI MAKCUMYMOB 1 MUHIMYMOB

78 Pemenue 3amay

79 [Ipumenenue unTepdepeHun

80 Judpakuus cBeTa

81 JudpakuronHas pemeTrka. Y ciaoBue
Ha0JII0/IeHNUS TJIABHBIX MAaKCUMYMOB

82 Pewienue 3amau

83 [ToniepedyHOCTh CBETOBBIX BOJIH.




Hompmaum{ CB€Ta

84 Pemenue 3anau 1

85 CBeToBbIE sIBJIEHUS B IPUPOJIE 1

86 O000611eHre U cUcTeMaTu3alus 3HAaHUN 110 1
teMe "OnTtuka"

87 KonTponbHas pabora no teme «OnTuxa» 1
['paHuIIBI TPUMEHUMOCTH KJIACCHUECKON

88 MEXaHUKHU. 3aKOHBI AIEKTPOJJUHAMUKA U 1
MPUHIUI OTHOCUTEIBHOCTH

89 IlocTynaTel cienalbHON TEOPUH 1
OTHOCUTEJIBHOCTH
[TpocTpaHcTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpazoBanus Jlopenna. Ycinosue

90 npUIHHHOCTH. OTHOCUTEIFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMelJICHHE BPEMEHH U
COKpallleHUEe JTUHBI

o1 DHEprusi U UMITYIILC PEISITUBUCTCKON 1
YaCTHULIbI

92 CBsI3b MacChl C SHEPTHEN U UMITYITbCOM 1
PENATUBUCTCKOMN YacTUIbl. DHEPTHsl TOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyYeHHE 1

94 3akoH cMeleHus Buna 1

95 I'umoresza M. ITnanka o kBanTax. @oTOHBI 1

96 DHeprust 1 UMITyIIbC POTOHA 1

97 ®otoadpdext. OnbiTol A. I'. CToneTosa. 1
3akoHsl potodddexTa

98 VYpaBuenue DiiHmreiHa 111 GoTodPdexTa. 1




"Kpacnas rpanuna” pororddexra

99 JNasnenue cera. Onbitel I1. H. JIeOeneBa

100 BonHOBEIE CBOVICTBA YaCTHIL
Bousubl ne bpoins. /InuHa BOJIHEI 1€

101 Bpoiins u pa3mMeps! 001aCTH JTOKATU3AIIH
JBUKYIIEHCS YaCTHUITBI

102 KopnyckynspHO-BOJIHOBOH Ayanu3m

103 Jludpakiyst 37EKTPOHOB HAa KPUCTAILIAX
Crienin(uka u3MEpeHuid B MUKPOMHUPE.

104 CooTHollIeHUSs HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduueckux 3amay

106 Pemenue pacu€THbIX 33124
KonTponbhas padora o temam: "OCHOBBI

107 CTO", "KopnyckyasipHO-BOJIHOBOM
ayanu3m"

108 OnbITHI 1O HCCIIEOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas moxens aroma Pezepdopma

109 [Toctynater bopa

110 Buasl ciektpoB. CieKTp ypoBHEU SHEPTUM
aToma BOAOpoja

11 CrioHTaHHOE U BBIHYKICHHOE U3TyYeHHE
cBeTa

112 Jlazep
Hyxnonnas moxens sapa I'elizenbepra-

113 NBanenko. 3apsig 1 MacCOBOE YUCIIO sIpa.

M3oTonwl. PannoakTHBHOCTH




114

3aKoH paJiMOaKTUBHOTO pacnaaa. CBolicTBa
MOHU3HPYIOIIETO U3y4yeHus. Biusnue
PaZMOAKTUBHOCTHU HA UBbIE OPTraHU3MBbI.
Jlosumerpust

115

DHeprus CBA3U HYKJIOHOB B sifipe. SepHbie
cwibl. [ledekt maccer siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpodreMsbr
YIPAaBIIIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI Pa3BUTHUSA AJIE€PHOU
SHEPIreTUKU

116

MeTobl pETUCTPALMK U UCCIIEIOBAHUS
2JIeMEHTapHbIX YacThll. PyH1aMeHTaIbHBIC
B3aUMOJCHCTBUA. baproHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-riatooHHass MoAeb aipoOHOB

117

®usuka 3a npegenamu CTaHAapTHON
Mojenu. TéMHas Matepust U TEMHas
sHeprusi. EnuHcTBO pusnueckoil KapTHHBI
MHpa

118

Oransl pa3BUTUS ACTPOHOMUHU. 3HAYCHUE
aCTPOHOMHUU

119

[TpuMeHUMOCTH 3aKOHOB (DU3UKH JIJIST
00BSICHEHUS PUPOJIBI KOCMUYECKUX
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX
HUCCIIEIOBAHNN

120

CoBpeMeHHBIC ONTHYECKUE TEICCKOIIBI,
pannoTeIecKonbl, BHEaATMOChepHast
aCTPOHOMHS




121

Bun 38é31H0T0 Heba. Co3Be3ausi, spKue
3BE3/Ib, TUTAHETHI, UX BUJIUMOE IBUKCHHE

122

Conueunas cuctema. Connaie. ConHeuHas
aKTUBHOCTb. MicTounuk sHepruu CoJiHIa U
3BE3]T

123

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma "crieKTpajgbHBINA KJIacC —
CBETUMOCTB"

124

3Be3/bI IIIaBHOH TOCIEA0BATEILHOCTH

125

Buyrpennee ctpoenue 38é31. COBpeMEeHHbBIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sporonuu CoJIHIA U 3BE3]1. DTaIlbl JKU3HH
3BE3]

126

Mneunsiit Ilyre — Hama 'anaktuka. Tunst
rajJlakTUK. YEpHbIE JBIPBI B APAX TaJaKTUK

127

Bcenennas. Paciupenne Beenennoii. 3akoH
Xab66mna. Teopus bosbiioro B3peiBa.
PennkroBoe n3nyyenue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

Hepeménnsie mpoOiieMbl aCTPOHOMUHN

130

PU3HYECKUI IPAKTUKYM II0 TEME
"HccnemoBaHue MarHUTHOTO ITOJIS
IMOCTOSIHHBIX MarHUTOB" MJIM
"UccnemoBaHue CBOMCTB
dbeppomarnerukoB" win "HccnenoBanue
JEUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"




@U3UYECKUM PAKTUKYM I10 TEME
"U3mepenue cunbl Amnepa unu "M3yuenue
131 3aBUCHMOCTH CHJIBI AMITepa OT CHJIbI TOKA"
iy "OnpeneneHne MarHUTHOW WHTYKITUN
Ha OCHOBE U3MepeHUsl cuiibl Amnepa”

@U3HYECKUI IPAKTUKYM II0 TEME
"HccmenoBaHue IBIEHUS

132 3JE€KTPOMArHUTHOM MHAYKIUU'" UK
"OnpeneneHue UHIYKIIMU BUXPEBOTO
MarHUTHOTO HOJI"

OU3NYECKUI TPAKTHUKYM I10 TEME
133 "UccnenoBanue sSiBIEHUS CAMOUHYKITAN"
i "COopKa MOJENHN HIIEKTPOMArHUTHOTO

reHeparopa"

@U3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NIPYKUHHOTO
MasiTHUKOB"

134

OU3NYECKUI TPAKTUKYM T10 TEME
135 "[Ipeobpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOr0 TOKa Yepe3
136 IIOCJIEZIOBATEIBLHO COEINHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WK
"UccnenoBanue paboThl HICTOYHHUKOB CBETA

B LIENIU [IEPEMEHHOro ToKa"

137 @U3HYECKUI IPAKTUKYM II0 TEME




"N3y4yeHne napameTpoB 3BYKOBOW BOJIHBI"

138

@U3NYECKUM IPAKTUKYM I10 TEME
"M3mepeHune nokasaTesis MpeIoMIICHUS
crexna" i "[lonydyenue n3oopakeHus B
CHUCTEME U3 TUIOCKOTO 3€pKajia U JTUH3bI"

139

DU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BEIlleCTBa (Ha IpUMepe
JKuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PaCCEUBAIOIINX
H3"

140

OU3NYECKUI TPAKTUKYM T10 TEME
"Habmonenue nudpakuuu, uHTepdepeHIIn
U ToJIsipU3anuu ceera”

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTULl (110 poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
mose)"

142

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue nocrostHHoM [1nanka Ha
OCHOBe uccienoBanus Gorodpdexra” win
"HccmenoBaHue 3aBUCUMOCTH CUJIBI TOKA
Yyepe3 CBETOAMO/I OT HANPSKEHUs"

143

@U3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue CekTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
noctostHHOM Punbepra"




144

@U3UYECKUM PAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
KCTOJIb30BAHUEM JO3UMETpA" WUiIn
"N3yueHue noriomeHus: 6eTa-4yacTuil
amoMuHuEM"

145

@U3HYECKUI IPAKTUKYM II0 TEME
"Habnronenus 38E€31HOT0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NPUIIOKECHUN JUIs
OIpeJIeNICHUS MOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3us CeBepHOro Moylapus U spKue
3B€31b1" i "HaOmroeHus B Teneckon
JlyHBI, IUTaHET, TYMAHHOCTEN U 3BE3HBIX
cKoruieHun"

146

O06001IeHre U CUCTEMATU3ALIN 3HAHUI.
Ponb ¢usuku u actpoHomuu B
3KOHOMUYECKOM, TEXHOJIOTHUISCKOM,
COLIMAJIbHOW M 3TUYECKOi chepax
JIesITeIbHOCTH YeJIOBEKa

147

O00011IeHNE U CUCTEMATHU3AIM 3HAHUI.
PoJib 1 MecTO (PM3MKHU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHpa

148

O06001IeHNe U CUCTEMATU3ALIN 3HAHUI.
Posnpb dusnueckoit Teopun B hopMupoBaHUN
MPEICTABICHUHN O QU3HUECKON KapTHHE
MHUpa, MeCTO (pU3NIeCKOi KapTUHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOE




O06001IeHNE U CUCTEMATU3ALMSA 3HAHUI 110

149
teMme "Kunematuka"

150 O00011IeHNE U cUCTEMATHU3AIMs 3HAHUH 110
TeMme "Kunematuka"

151 O00011IeHNE U cCUCTEMATHU3aIMs 3HAHUH 110
teme "lunamuka"

152 O06001IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Cratuka TBepaoro rtena'

153 O00011IeHNE U cCUCTEMATHU3aIMs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MeXaHHUKe"
O060011IeHNEe U CUCTEMATU3ALMSI 3HAHUHN 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETUUECKON
teopun"

O0001enne U cucTeEMaTH3allHs 3HAHUH 110

155 teMe "Tepmoaunamuka. Temiossle
MAaIIUHEL"

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSHUS BEIIIECTBA.
®dazoBrlie nepexoanl"”

pexon

157 O060011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpuyeckoe nose"

158 O000611IeHNE U CHCTEMATHU3a1Ms 3HAHUN 110
teMe "[loCTOSHHBIN 371eKTpUYECKUil TOK"

159 O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
TeMe "ToKH B pa3nuyHbIX cpepax”

160 O0001Ienre U cucTEMAaTH3aIHs 3HAHAH 110

TeMme "MarautHoe moie"




161

PesepBHelii ypok. O6001ICHNE U
CHCTEMATU3aIU 3HAHUH 10 TEME
"DneKkTpoMarHuTHas MHAYKIUA"

162

PesepBHelit ypok. O60011eHNE 1
CHCTEMaTHU3aLMs 3HAHUI 110 TEME
"Mexanndeckue xonedbanus"

163

Peseprubiil ypok. O60061eHue n
CUCTEMAaTHU3alMs 3HAaHUH 110 TeMe
"DeKTpoMarHuTHbIE Kosnebanus"

164

PesepBHeliil ypok. O600ICHHE U
cHCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHu4YeCKHE U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PeseprubIil ypok. O6001eHIE 1
cucreMaru3anus 3Haguii mo reme "Onrruka"

166

PeseprubIil ypok. O6001eHIE 1
cucreMarusanus 3HaHui 1o Teme "OCHOBEI

CTO"

167

PesepBubIil ypok. O600611eHIE 1
cucTeMaTu3alus 3HaHUH 1o TeMe
"KopnyckyisipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTtu3anus 3HaHui mo reMe "dusuka
aroma"

169

Peseprubiil ypok. O6006meHIE 1
cucTeMaTu3alus 3HaHui no teme "dusnka
ATOMHOTO s,1pa U 3JIEMEHTAPHBIX YacTHULL"

170

PesepBubIil ypok. O60061eHIE 1




CUCTEMAaTHU3alMs 3HAaHUH 110 TEME
"OnemeHTs! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16










