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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUM K pe3yjibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHOi pabodeil mporpaMMbl BoctuTaHusi U KoHnenun
npenojaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3AIMIX
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
MPEAOCTABISIET BO3MOXKHOCTH JIJI  peaju3aluu  Pa3uyHbIX METOJIUYECKUX
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
KayecTBe yueOHOTo MpeIMeTa 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,
busndeckord reorpadueld u - acTpoHoMmuei. Mcmonap3oBaHWE 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 (OPMUPOBAHME 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, KOTOpbIe MOYKHO pacCMaTpUBaTh KaK MPUHLHUIBI €70 MOCTPOCHHUS.

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 ¢ HEW MmaTepuan Kypca (U3HKA
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 MOTEHIHATIA (PU3NYECKON HAyKH, OCMBICICHHUE CBSI3U DPa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

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

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

OcBoeHue coaepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MMOCTPOCHO HA
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO Moaxonaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHUCTEMa CaMOCTOSATEIBHOTO YYEHMYECKOro JKCIEPUMEHTA,



BKJIFOYAIONICTO (PpOHTANbHBIC YYCHWYECKHE OMBITHI IPH HM3YYCHHH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (PU3MUECKOr0 TMpakTUKyma. B mepBom ciydae
OpakTUKyM npoBoautcs aubo B koHue 10 u 11 kmaccos, 100 mocie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
NIPOBOJISITCSA B Tporiecce u3ydeHus pazzaena (temsi). [Ipu 3Tom mox pabotamu
NPaKTHKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE HUCCIENOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B nporpamme mnmo (Qusuke cucreMa yYEHHYECKOTO OKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHUKH JUIA 3THX BHJIOB YYCHHYECKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBJIaJICHUE OOYYAIOMUMHCS yMEHUSMHU TPOBOAWUTH TPSIMbIE H KOCBEHHBIE
U3MEPEHUs, WCCIICNOBAHMS 3aBUCHUMOCTEH (DM3UYCCKUX BEIMYWH W TOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynenseTcs pEHIeHUI0 PacyETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3a/laHHOM W HESBHO 3aJJaHHOW (DPU3UUYECKON MOENbI0, TTO3BOJISIONINE MPUMEHSITh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
NPUOPUTETOM SIBJISIOTCA 3aJaHusg Ha OOBsSCHEHUE/NpENCKa3aHue MPOTEKAHUs
(bu3nuecKuX SIBJICHUN U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUECHHIO Y4eOHOro mpoiecca Kypc (Pu3mnku yriryOJE€HHOro
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopatopHOoe OOOpYAOBAHHWE IS BBIMOJHEHHUS YKAa3aHHBIX B MpOTrpaMMe IO
(u3MKEe YYEHHMYECKUX OINBITOB, JAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMA s
UCCJICIOBAHUSA  W3Y4YaeMbIX SIBJICHUW M  TPOIIECCOB, OMIMUPUUECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTCsl B BUAC TEMaTHYSCKUX KOMIUIEKTOB M 00ECIIEUYMBAETCS B pacuere



OJIHOTO KOMIUIEKTa Ha JByX oOydaromiuxcs. 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 (PU3UKHU B 001IeM 00pa30BAHUHU SIBIISIFOTCSA:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PAa3BUTHE WX HHTEJUIEKTYyaJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUA O HAyYHOM METOJE IMO3HaHWUS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHHUS K OKPYKaIOIUM SIBJICHUSM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

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

dopMupoBaHuEe NPEACTABICHUNH O ponM (U3UKU JUJIST Pa3BUTHUA JAPYTHX
€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 Leneld oOecrneunBaeTcsl pelieHueM CIEAYIOIUX 3a1ad 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 aCTPOPU3UKHU;

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
busznueckoil MOJENbI0, 3aJlay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB ¥ TEXHOJIOTMYECKUX MTPOLECCOB, UX BIUSAHHS HAa OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIbHOIO IUIAHMPOBAaHUS M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM Ul Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;



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

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YyYalOIUMMUCA, I[UIAHUPYIOIUMH MPOAOKEHUE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3ydenne ¢husuku (yrimyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB 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
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
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 TEOpHUs B TPOIeCcCEe TMO3HAHWUS MpUpoasl. HalmroneHnue u
AKCIIEPUMEHT B (PU3UKE.

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

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

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

Ponb u mecto ¢usuku B GOpMHUPOBAHWU 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 ¢ mudpoBolt aboparopueit mo duzuke. [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.

[Tepemerienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMHU HAa OCH CHUCTEMbI KOOPJIMHAT.
CroxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepPUATbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOI0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTeIbHOE (TaHTE€HIIUAIBLHOE) U TOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

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

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETa, WIUTIOCTpAIUsl KUHEMAaTUUECKUX 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.

HaGmronenne nBwkeHWs Tena, OpPOIIEHHOTO TMOJ yIJOM K TOPU3OHTY U
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, nadopamopmnsie padomel, npaKmuKym.

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. [lepBas kocMudeckast 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 HEMHEPLUAIBHBIX 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 NHEPLUAIIBHOW 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 ITOKOS, 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 MAaCCBhl.



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

N3yueHne nBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, IEPEKUHYTOU yepes
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

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

N3ydeHune nBUKEHUS Ipy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

VYcnoBus paBHOBECHUS TBEPIIOTO TEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHON TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MarepuajbHOW TOUYkHW. IIpeacTaBieHne O COXpaHEHUU
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunpl Ha MajaoM M Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

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



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuuanbHast SHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tena B IPAaBUTALMOHHOM IOJI€ OJHOPOAHOrO Iapa (BHYTpU W BHE wmapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyM i1 UACATbHOM KUAKOCTH KakK CIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHUE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMuble mnpeBpaleHns] KMHETHYECKOM M IOTEHIMAIBHOM JHEPrUd NpH
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxcnepumenm, nabopamoprnsie padomuol, 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 YIIPYTOM B3aUMOZECHCTBHM.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS NOTEHLUNUAIBHON SHEPTUU MIPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MoJgekyasipHas GU3nKa U TEPMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHUS W B3aUMOJCHCTBMS 4YacTHIl BellecrBa. Mozaenu CTpOEHUs TIa3os,
KHUJIKOCTEH U TBEPIABIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE AITHX



monened. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BemiecTBa.
[TocrosiHHass ABoraapo.

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

Mogenb uaeaibHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUU: YACTHIIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UjeabHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BellecTtBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETUUECKON TEOPUH UJ1€aTbHOTO 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 JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Mogenu KpUCTAUUIMYECKUX PEIIETOK.

HaGmronenue u uccnegoBaHue n30MpoIeccoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne mpoliecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUA IMPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJUHAMHUYECKOU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE napameTrpsl. [lapamerpol
TEPMOJIUHAMHUYECKOW CUCTEMBbI KaK CpPEJHHE 3HAUYEHUs BEJIWYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUIA:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTATUYECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMoArHamMuKe. Berancinenue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUS ~ BHYTPEHHEH  JHEpPruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYCHHE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIoTa CropaHusd
ToruiBa. Pacu€r KonuyecTBa TEMIOTH mnpu Temonepenade. [lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoAMHAMUKU. BHyTpeHHsa »dHeprus. KommuecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

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

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

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCMEKThl MUCIOJIB30BAHMS TEIUIOBBIX ABUraTeneil. TerioBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEP, U3ENIbHBIA M KapOIOpaTOpHBIA JBUraTeiad, napoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aainadbaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHONU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHAcHcanus. McmapeHue W KumeHue. Y IeiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT JAaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

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.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'0 PACHIMPEHHUS TeJ (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

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

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI:  KHUIKHE
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.

N3ydeHnne 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.

N3mepenue moayns FOHra.

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

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

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

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmektpuueckoro  moiist.  [IpoOuHbid  3apsa.  JIuaum
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HarnpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B JIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTtaTnyeckoro nois. CBs3b HANPSKEHHOCTU MOJIA U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro mojisi (Kak OJHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. I[lome paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
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>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM JIEKTPUYECKOM IT0JIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3eMIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE T0JI€ 3aPSKEHHBIX 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, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

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

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsiKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hampspkenne U u DJIC é.

3akoH Oma 11 ydacTKa LeMH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JIMHBI U IUIOMIAJAN IOMNEPEYHOTrO CEUYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabora 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 HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

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

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT COIPOTHUBIIEHUS NPU MOCTOSHHOM
HaIPSKEHHH.

[Ipssmoe uamepenue 3/1C. KopoTkoe 3aMbikaHHE rajlbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMH MCTOYHHMKA TOKa
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

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 CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

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

HccnenoBanre pazHOCTH MOTEHIMAIOB MEXAY MOJOCAMH MCTOYHHMKA TOKa
OT CHWJIBI TOKa B IIEMH.

HccnenoBanne 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTH COIPOTHBIIEHHUS METAJJIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas u MpUMeECHast MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAS AUCCOLMALSA.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

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

TexHu4eckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psaHble
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue smexkTponusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(DPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3nUecKUX BENWYMH, MPOBEpPKAa NPEIJI0KEHHBIX THUIOTE3 (BBIOOp W3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paznenax  «YUYEHHYECKMH  DIKCIEPHUMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YUYETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHIN3AIUs OMOOPTaHMYECKOr0 TOIUIMBA JIJI  BBIPAOOTKH  «TEIJIOBOW» W
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KANWJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHUE AaTOMOB M MOJEKYI,
MOJIb BEIllECTBAa, MOJSIpHash Macca, IMOJy4YeHHE HaHOMATepUaloB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEH M ra3oB, KUIKUE KPUCTAIUIBI, DICKTPUUECKHE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonozusa: nipeoOpa3oBaHUE JIBWKEHUU C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarHutHoe 1oJie MPOBOJAHUKA C TOKOM (IPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

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

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, rnapa- U THaMarHeTUKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYJIbTUMETP,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrmepa.

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 MOJI HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMY Ha OCHOBE U3MEPEHHUs CUIIbl AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uHaykuud. JJIC uHAYKUMM. 3aKOH HJIEKTPOMAarHUTHOW WHAyKuuu PDapajnes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJIC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4YecKkre yCTpOMCTBa M TEXHOJOTMUECKHE MPOLIECCHl: MHAYKIHMOHHAS
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 marauTa B alFOMUHHUEBOM (MEIHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumocty 3/1C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHAYKIIMU BUXPEBOI'0O MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

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

Awmrutyna u ¢asza konebanuil. CBsA3b aMIUIUTYABl KOJEOAHUN HMCXOMHOU
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

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

[TonsiTue o 3aryxatouux kKoneOaHusx. BeiHyX)aeHHbIE KoneOanus. Pe3oHaHc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K0J1e0aTENbHOrO IBHKECHHUS.

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 Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMPEACTaBICHUN 00 HIeaTIbHOM MOJIETU MPY>KMHHOTO MasiTHUKA.

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

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuosa CBOOOIHBIX KOJICOAHUM HUTSAHOTO W MPYXKWHHOTO
MasTHUKOB.

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

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHUI.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUTHTY0W CHIBI TOKA B KOJIEOATEThbHOM 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 CHJIBI TOKA W HANpsDKEHUS] MpU pa3iuyHol (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

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

Nneansubiii  Tpancopmartop. IlpomsBoacTBo, mnepemadya M moTpediieHUe
3JIEKTPUYECKON IHEPTUU.

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

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3J1IeKTpOMarHuTHOT 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 TpaHCcPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

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

Habumoienue 31eKTpOMarHuTHOTO 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.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

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 Cujia TOHKOM 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 NPOW3BOJBHBIM YIJIOM K €€ IJaBHOM
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. WHTrepdepenius 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
[VIABHBIX ~MaKCUMyMOB IIpM MAJE€HUM MOHOXPOMAaTHYECKOrO 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.

UccnenoBanuie CBONCTB N300pasKeHUN B JTMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipuzanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
pUMEpPE KUIKHUX JIUH3).

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.

Habntonenune nudpaxkuuu, nHTEpPEpEHINH U MOISIPU3ALUN CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tony4yenue criekTpa U3Iy4EHUs] CBETOIMOAA TPHU MOMOLIU JU(PAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

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

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npruMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
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
OinireitHa 11 hotodddekra. «KpacHas rpanuinay 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
pa3Mepsl 00JacTH JIOKaM3alMu JBWXKYyllelcs yactuubl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

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

TexHu4YecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas 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. Duzuxka 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 U31y4YeHHe cBeTa. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX 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. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

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

3aKOH paJMOAKTHBHOIO pacnajga. PaamoakTuBHBIE H30TONBI B MPUPOJIE.
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. Anepusie peakropsbl. [Ipobaemsl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. 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, saepHbI  peakTop, TEPMOSICPHBIM peakTop, aTromMHas Oomba,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomienus 6eTa-4acTuI] aATFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



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

Mertonbpl aCTpOHOMHUYECKHX HCCAeAOBaHUNA. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

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

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[uarpaMMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCIEA0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHHe
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA 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 Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3peiBa. PenukToBOE H3ydeHHE.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX MPWIOKEHUH JJIs1 ONPEeIeTICHUs] 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 IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3NUeCcKNX BENWYMH, MPOBEpPKAa NPEIJI0KEHHBIX THUIOTE3 (BBIOOp M3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoaepKaHusl pa3ziesoB Kypca «MexaHukay,
«MonekynspHas Qu3uKa U TEpMOJIUHAMUKAY, «DNEKTpoauHaMukay, «Komebanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIKUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3HNUECKONU TEOPUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMAaTUKH, OMOJIOTUHU, XUMUH, Teorpa(uu U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE TPUOOPHI, IM(]poBast 1abopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37€MEHTApHBIX (QyHKUMHA. [Ipu3Haku nomoOus TPEyroabHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JIBIKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IPU IPOU3BOJACTBE
ANEKTPOIHEPIUH,  JIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpensbl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

I'eocpaghusn: warHutTHblE TMONOCAa 3€MJIM, 3aJ€KH MATrHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJeKTpoaBUraTeNb SkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIAYKIMOHHAS IeYb,
JIMHUM 3JIEKTpOIlepeaay, JIEKTPOABUraTeNlb, pajap, paluoNpUEMHHK, TEIEBU30pP,
antenHa, tenepoH, CBY-meub, yabTpa3ByKoBas IHArHOCTHUKAa B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPpHAA SHCPI'CTUKA U SKOJIOI'MYCCKUC ACIICKThI eé Pa3BUTHA.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOUIeCTBa, pacHIMPEHUE >KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAXKIAHCKOM  MO3MLIMU  OOyyaromierocss  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHIICKOTr0 OOLIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOLIECYEIIOBEUYECKUX TI'yYMAHUCTUUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKIAAHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATb C  COLUMUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMuUpOBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO TOBECHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHHE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUINIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IMYHbIM cdepaM NpodecCHoHaTbHON eITeIbHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U peam30BbIBaTh COOCTBEHHbBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUE TI100AIBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBHM B OKPYXAKIIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacCIIMPEHUE OINbITA JIEITEILHOCTH YKOJOTMYECKON HAIPaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOH [EATEIIBHOCTH, TOTOBHOCTh B TPOLIECCE
U3y4eHUs (DU3UKH OCYIIECTBISATh MPOCKTHYI0 U HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh W  aKTYaJW3UpOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh IENU ASATEIBHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPHUH HX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYUS B  paccMaTpHUBAEMBIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUJIAH PEIICHUS MPOOIEMBI C YUETOM aHAIU3a UMEIOIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIETISIM, OIICHUBATh PUCKHU TIOCIIEICTBUN JEATEIHbHOCTH;
KOOPJIMHUPOBATh ¥ BBIMOJHATH PA0OTy B  YCIOBHSX pPEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIQ/IETh HAYYHON TEPMUHOJOTHEH, KIIOYEBBIMUA TMOHATUSAMU U METOAMU
(bu3nuecKol HayKu;



BJIAJECTh  HAaBBIKAMM  Y4eOHO-UCCJIENOBATENbLCKOW M MPOEKTHOM
NESTEIbHOCTY B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOAOB peIIeHuss 3a1ad (U3MYECKOro
COJIEP>KAHMSI, MIPUMEHEHHIO PAa3JIMYHbIX METOA OB MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHCII€ MPH CO3/JaHUU Yy4e€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYMHHO-CIIEACTBEHHbBIE CBSI3W M aKTyalU3WpoBaTh 3ajaady,
BBIIBUIaTh TUIOTE3y €€ pEelIeHUs, HaxOAWTh AapryMEHThl I
JIOKA3aTeIbCTBA CBOMX YTBEP)KIECHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYJIHPOBaTH COOCTBEHHBIE 3aJaul B 00pa30BaTEbHOU
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX yUEOHBIX IIPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIQ/IETh HaBbIKAMHU NOJy4YeHUs MH(pOpMaluu (pU3MUECKOrO COIEp KaHUs
U3 HWCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpeICTBa HHMDOPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEMIGHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MpPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOr0 COAEp)KaHMS B Pa3IMYHBIX (popmaTax c
yuéTOM Ha3zHadeHus HUH(POpMalLMU U IEJIEBOM ayaWTOpUH, BbIOMpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh  OOIIIECHWE Ha ypokax (U3MKU U BO BHEYPOUYHOU
JIEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliii M CMATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

MIOHMMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHAUBUIYaTbHON pabOThI;

BBIOMpaTh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBHM ¢ y4€TOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUS MO €€ JOCTUKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacripeAessiTh POJIM C YIETOM MHEHHMI Yy9aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSATENBHO  OCYUIECTBJISITH MO3HABATEIIBHYIO  JIESITEIBHOCTh B
o0nacT (U3MKUM U aCTPOHOMHH, BBISBISTH MPOOJIEMBbI, CTaBUTh W
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSATENBHO COCTABIATH IJIAH PEIMIEHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUS! MPAKTHUYECKON pabOThl ¢ YYETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENOYTCHHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclupsiTh ~ paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JieNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSIBICHUIO JPYAMIIMH B 00JIaCTH
(GU3KKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM;

BJIaJICTh HAaBBIKAMHM TI03HABATCIILHOM peduieKCMM KaK  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHHUI;

HCIIOB30BaTh MNPUEMBI pedIeKCUU I8 OIEHKH CHUTYyalluh, BBhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APTrYMEHTHI APYIUX [PU aAHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTHX [PU aHAJIWU3€ PE3YJIbTaTOB
JICSITEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

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

caMOperyJIupOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATLHBIM W3MEHEHUSIM U MPOSIBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMCHHUE JCHCTBOBATh, UCXOSI U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €r0 TPH OCYIIECTBICHUUA OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHONICHUS C JAPYTHUMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
YeJl0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOM KapTHUHE MUpa,
3HAUEHHE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU W
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpPOBAaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JIBUYKECHUE,
CBOOOJIHOE TMajieHue, aOCoMOTHO ympyras aedopmarnus, aOCOITIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYEUHBIN 3apsl,
OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHWE TMPOLECChl M  SBICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbBIOTOHA, TPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHHUYECKOMN
OHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
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 BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3akoHBI MONEKYISIpHOM (QU3NKU U
TepMOAMHAMUKN (CBSA3b JIABJEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrHUed TEIUIOBOTO ABMXKEHUS M KOHIIEHTpALlMEW €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—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



COXpPaHEHHS PHEPTHMH B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOIb30BaTh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

aHAIU3UPOBATH U OOBSICHATH HJIEKTPUUYECKUE SBJICHUS, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO II0JIs1, MPUHUHWI CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBasg YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKHA BaXHBIC COOTHONIICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, JaBJEHUE, NOTEHUHUAJIbHAsI DSHEPrUs, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpE€HHUE, CWJIA TSHKECTH, CHIIA YNPYTOCTH, CUJa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
9HEprus ymnpyroi gedopmari  MOPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACaTbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD JIEKTPUUECKOIO IOJIs,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAT DJIEKTPOCTATHYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABWKYIas Cuja, CWIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHWUs  (PU3WYECKUX  SBIICHUM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE 4YacTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIIEHUE U KOHIEHCAIIMs, TUIaBJICHUE U KpUCTAIUIN3alusl, HAIPABIEHHOCTh
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MPOBOJUTH UCCIIEA0BAaHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIUUYHUHBI OT
IpyrOl €  HCHOJIB30BAHMEM  NPSMBIX  U3MEPEHUH, NPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJBI 110 pe3yJibTaTaM
UCCIIEJOBAHNUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTHUMAIbHBIN METOJI M3MEPEHUs, OIICHUBATH AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MNIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3YyJbTaThl U JI€JaTh BBIBOJ O CTATyCE MNPEITIOKEHHOMN
TUIIOTE3HI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, TMpakTUKymMa U  ydeOHo-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIIOJIb30BaAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemiaTth pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroueld TpeOOBaHUSIM 3aJlaud,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METOMABI pEIIeHUs ¢
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKIE€HUM C ONOPOW Ha U3YYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOb30BaTh TEOPETUUECKUE 3HAaHUS IS OOBACHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OI[EHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOM
NESTeTPHOCTH YEJNOBEKa, CBS3aHHOW C (PU3UYECKHMH TPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUMN
HAyKH M TEXHOJOTWM i JaIbHEHIIEro pa3BUTHUS YEIOBEUYECKOTO
o0111ecTBa;



MPUMEHSATh Pa3uvHbIC CIIOCOOBI PaboThl ¢ MHpOpMaIueld (HU3NICCKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JJIS TIOMCKA, TEepepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAIMHU, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(pOpMAIUK, TOJYYCHHOM U3 PAa3JIUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJCKBATHO OIICHWBATH BKJIAJl KAXKIOTO U3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MIPOSIBJIATh MOTUBALIUIO K OyayIieil mpodecCuOHAIBHON JACSITEIIBHOCTH TI0
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yibTaThl HAa YrITyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

NOHUMAaTh poOidb (U3UKA B  SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YeI0BEKa, POJb U MECTO
GU3NKH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJIb AaCTPOHOMHUU B
NPAKTUYECKON JIEATEIbHOCTHM YEJIOBEKa W JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE ONUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSACHUTEIBLHON W TPOTHOCTUYECKOW (GyHKIMH (UUYECKOM TEOpUU —
ANEKTPOJUHAMUKH, CIIEHHAJIBHON TEOPUU OTHOCUTENBHOCTH, KBAHTOBOM
¢busuku, ponab ¢uznuecKkoil Teopur B (HOPMUPOBAHUU MPEICTABICHHUI O
(bu3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00IIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
NPOLIECCOB  (ABJICHUI): OJHOPOAHOE DJIEKTPUUECKOE M OJHOPOJHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUI MasITHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH xapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH AJEKTPOMArHUTHBIE MPOIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cwina Awmmnepa, cuna JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIBl  TOKa,  IOCTYJATbl  CHELUAIbHOW  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbIi U BTOpoM mocTynatel  bopa, mpuHIUI
COOTHOILIEHUs HeomnpenenéHHocTed ['elizeHOepra, 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HANpPsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATUIECKOT O
NoJisl, Pa3HOCTh MOTEHIUAJOB, OJJIEKTPOABMKYILAS CHJIA, WHIYKUHUA
MarHUTHOrO IIOJI, MarHUTHBIA IOTOK, cwia Amnepa, UHIYKTHBHOCTD,
ANEKTPOABIKYILAsA CUIa CAMOWHIYKLUWH, SHEPrusi MArHUTHOIO IOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOsI CBOOOJHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (OTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOEHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakius, JTUCIEpPCHs, T[OJHOE BHYTPEHHEE OTpa)kKeHUE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-usiaydeHue siaep, (PU3NYecKue MPHUHIMIBI CIIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEACNATh HaIpaBiICHUE WHIAYKIMA MAarHUTHOTO TOJS MPOBOJHMKA C
TOKOM, clibl AMniepa u cuibl JIopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJNATAIIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
INPOUCXONAIINX B 3BE3JaX, B 3BE3NHBIX CUCTEMaX, B MEKIaIAKTUYECKON
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaTbl MOJTYYEHHOM 3aBUCHMOCTHU



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUM, JejaTh  BBIBOABI IO  PE3yJbTaTram
UCCJIEI0BAaHNS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ] U3MEpPEHUs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyce MPEaIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METOABI ITOJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJiro1aTh paBujia OE30MacHOro Tpy/Ja MpU MPOBEASCHUU UCCIICIOBAHUI
B paMKax yde0HOro OSKCHEpUMEHTa, NpPaKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKOM M IPOEKTHOM [JEATEIBHOCTH C HCIIOIb30BAaHUEM
WU3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pemare pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue MoOjeNnu, OTBEYalllue TPEeOOBAHUAM 3aJauM, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJATHl (PU3UYECKUX TEOPHId
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PELICHUS C YUYETOM MOJYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroume NpUMEHEHUs 3HaHUW U3
Pa3HbIX pa3/enoB Kypca (PU3MKH, a TAaK)KE MHTErpaly 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsl OOBSICHEHHS OCHOBHBIX
IPUHIMIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAUTH TPUMEPHI BKJIAAAa POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE NPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
HO3UIMH 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABIECHUH O paliOHATbHOM
IPUPOAOIIOIB30BAHUN, & TAK)KE PAa3yMHOM HCIIOJIb30BAHUU JOCTHUKEHUN



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

MPUMEHSTh Pa3IudHble CIOCcOObl PaboThl ¢ MHpOpMaNHEH (U3UMUECKOrOo
COJAEPXKAHMUSI C HCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKH W MpeAbsBIECHUs 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 HMMEIONIMXCS 3HAaHUM, TaK U HAa OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

MPOSBIIATH OpraHu3aliOHHbIE " MO3HABATENbHBIC YMEHHUS
CaMOCTOATEIBHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

paboTaTh B TpyHIE C HCIOJIHEHUEM Pa3IU4HbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAMOHAIBHO PaCHpPENENsaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalUAX, aJICKBaTHO OLIEHUMBATh BKJIAJ KaXk0ro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayniell npoecCuoHaAIbHOM AeSTENbHOCTH 1O
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.
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11 KVIACC

KonnuyectBo yacos
HaunmeHoBaHMe pa3iesioB U TeM DJIeKTPOHHBIE (U(pPOBHIE)
Ne /i Kontpoabubie | IlpakTuueckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThbI
Pazgen 1. 9JIEKTPOAUHAMUKA
1.1 MarunuTHOE 1ose 14 https://m.eds00.ru/A900X4T2V
1.2 DnexTpoMarHuTHas UHAYKIHS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazneny 27
Paznea 2. KOJIEBAHUSA U1 BOJTHbI
21 Mexannueckue KoeOaHus 10 https://m.edso0.ru/K1L1D0L8J
2.2 DJeKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
2.3 Mexaiiieckie H oleKTpOMAr HHTHEIC 10 1 https://m.edso00.ru/N209R9IH7X
BOJTHBI
24 Ontuka 25 1 https://m.edso0.ru/DOC7Q9W3B
Htoro mo pazneny 60
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH
3.1 Ocnosbl CTO 5 1 https://m.edso0.ru/F127S2G2K
Hroro no pazgeny 3)
Pazgen 4. KBAHTOBAS ®PU3UKA
4.1 KopmyckynnsipHO-BOJTHOBOH Jyasiu3m 15 https://m.edsoo.ru/X1M5H5Z4T
4.2 ®dusuka aToma 5 https://m.edso0.ru/F4K2T4Z73Z
o
4.3 HISHICA GTOMHOTO A7Pa 1 SJCMEHTAPHbIX 5 https://m.edso00.ru/C2G6W6K4A
Y4aCTHUI]



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Hroro no pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMeHTBl aCTPOHOMMHU U aCTPOPUIUKU 12 https://m.edsoo.ru/B3T9D4TIN

Hroro no pazneny 12

Pasznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ou3nYEeCKuil MPaKTHKYM 16 16 https://m.edsoo.ru/E9X2G8K5N

Hroro no pazneny 16

Pasnea 7. OBOBINAIOIIEE IOBTOPEHHUE

CucreMmaruzanys 1 00001eHne
7.1 HPEAMETHOTO COACPARATILL I OHIbITa 15 https://m. edsoo.ru/BAEOGOFSD

JESITENBHOCTH, TPHOOPETEHHOTO MPHU
n3yueHnu kypca ¢usuku 10 — 11 kmaccos

Hroro no pazueny 15

PesepBHoe Bpemst 10 https://m.edsoo.ru/U9B9H4J1E

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

I[MPOI'PAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hara DJIeKTpOHHBIe NN (ppoBbIE
Tema ypoka Kontpoabnbie | IlpakTuuyeckue
n/n Beero H3y4YeHHusi  o0pa3oBaTeJIbHbIC Pecypchl
padoThI padoTbI
duznka —
1 M3HKA — QYHIAMEHTATIbHAA HayKa 1 https://m.eds00.ru/I0S1E3Q7]
0 MpupoJie
Hayunblit MeTOZ TO3HAHUS U
2 METO/IbI UCCIEA0BaHUS (PU3UIECKUX 1 https://m.edsoo.ru/Y7B1P2J7J]

SIBJICHUN

DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 no3HaHus npuposl. Habmonenue u 1 https://m.edso0.ru/X1B7G702U
SKCIIEPUMEHT B (DU3HKE

Croco6
TIOCOOB H3MEPCHUS PUIHICCKNX 1 hitps://m.eds00.ru/P7V3L7TOY

BCINYNH

AOCOIOTHAS M OTHOCHUTEJIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 https://m.edsoo.ru/N2N7U7W7K
(MBUYECKUX BEITMYUH

MonenupoBanue B ¢pusuke. Poib
MecTO (GU3UKU B POPMUPOBAHUH

6 COBPEMEHHOU Hay4yHOI KapTHUHBI 1 https://m.edsoo.ru/D8F5NOUOL
MHpa, B TPaKTHIECKOM

NESTEILHOCTH JII0JIEH

MexaHu4deckoe JABMIKCHUC. Cucrema

orcueta. OTHOCUTEIBHOCTD
7 1 https://m.edso00.ru/G4T8G0OV6M
MeXaHW4YeCcKoro aBwkeHus. [Ipsmas

1 oOpaTHas 3aa49d MEXaHUKH



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

Panguyc-BekTop MarepuaibHOM
TOYKH, €ro MPOEKIIUH Ha OCU
KoopauHar. TpaekTopus.
Ilepememenue. Cxopocts. Mx
IIPOEKIIUU HA OCHU KOOPAMHAT

https://m.edsoo.ru/P2N8O8G3F

PaBHOMEpHOE NpsAMOJIUHEITHOE
nBikeHue. I'paduueckoe onvcanme
PaBHOMEPHOTO IIPSIMOJIMHEHOTO
JBUKCHUS

https://m.edso0.ru/Q1P5M4L7E

10

CroxeHue nepeMeneHn u
ckopocrteil. Pemenue 3agau

https://m.edsoo.ru/D2V5X0U0W

11

HepaBHOMepHOE BHKEHHE.

MrHoBeHHasi CKOPOCTb. Y CKOPEHHE.

[IpssMosIMHENHOE ABUKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/C213U100N

12

I'padmueckoe onucanue
HpﬂMOJ’IHHGfIHOI‘ O ABUXKCHUA C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/W708J0F8U

13

CBoOoaHoOe majieHne. Y CKopeHue
CcBOOOIHOTO MMaEeHNS. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS
OT BpEMEHH U UX TpaPuKu

https://m.edsoo.ru/K5H8X3Z8N

14

JIBroxkeHue Tena, OpOIIeHHOTO O]
YTJIOM K TOPU30HTY

https://m.edsoo.ru/P6B6V2M6S

15

KpuBonuHeliHOe ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
YrioBas U IMHENHAsA CKOPOCTb.
[Tepuon u yacrora.
[leHTpOCTpEMHUTENBHOE U TTOJIHOE

https://m.eds00.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

yCKOpeHue

16

KonTponbHas pabora o Teme
"Kunematuka"

https://m.edsoo.ru/P9D8U7B5H

17

Ilepssiif 3akoH HeroTOHA.
WuepunanbHble CUCTEMBI OTCUYETA.
[IpyHIMIT OTHOCHTETBEHOCTH
lNanunes. HennepuumanpHele
CUCTEMBI OTCUETA

https://m.edsoo.ru/R7TH8K7K9T

18

Cuna. PaBHOAEHCTBYIOIIAs CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/W9H405J1M

19

B3anmoneiicteue ten. Tpernit
3akoH HrroTona

https://m.edsoo.ru/Y9A4K9I12V

20

[IpuHIMT Cyneprno3uIuu CUJl.
Pemienue 3aga4 Ha npuMEHEHUE
3akoHOB HproTOHA

https://m.edso0.ru/B2A9S1G2Y

21

3aKOH BCEMUPHOTO TATOTEHHUSI.
DKBHUBAJICHTHOCTh T'PaBUTALIMOHHON
Y MHEPTHOM MacChl

https://m.edso0.ru/K1Z1L0Z1R

22

Cuna TSKeCcTH U yCKOpeHue
CBOOOJHOIO NaIeHUs

https://m.edsoo.ru/G4U505J5N

23

JIBm>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIYTHHUKOB. [lepBas
KOCMMYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

https://m.edsoo0.ru/B908S2X5U

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/W4M4L0E2U

25

Cuna tpenus. [Ipupona v BUIbI cui
TpeHus. JIBUKEHHE B KUIKOCTH U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

ra3e ¢ yuéTOM CHJIbI COPOTHUBIICHUS
cpensl

26

Jasnenue. I'uapocrartuueckoe
nasnenue. Cuna Apxumena

https://m.edso0.ru/O9TOE7L7P

27

AOGCOFOTHO TBEPJIOE TEIIO.
[TocTymarensHOE U BpalaTeaIbHOE
JBIYKEHUE TBEPIOTO Telia

https://m.edsoo.ru/L2Y2V6M9IN

28

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpalICHU:. IIneyo cumnsl

https://m.edsoo.ru/M702D3B4Q

29

CnoxxeHue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn
TeJa. Y CIIOBHUS PaBHOBECHS
TBEPAOTrO Tena. Buasl paBHOBeCHs

https://m.edsoo.ru/B4AN7S60Q8V

30

31

Pemenue 3anau

KonTponbHas pabora no teme
"Tunamuka. CTaTuKa TBEPIOTO
Tena"

https://m.edso0.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

32

NmMnynbc MmaTepuanbHONU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
[lentp Macc cuctemsl
MaTepuaabHbIX TOUeK. Teopema o
JBUKEHUHU LIEHTpa Macc

https://m.edsoo.ru/X2M8A4D1V

33

Wmiynbe cHIThl M I3MEHEHUE
HUMITYJIbCa TeJla. 3aKOH COXpaHEHUs
HUMITYyJIbCA. PeakTusHOE JABHUXKCHUEC

https://m.edsoo.ru/H4V2Y1S1N

34

MomeHT uMmIysibca MaTepUaAIbHON
touku. [IpencraBnenue o
COXpPaHEHNN MOMEHTA UMITYJIbCA B

https://m.edsoo.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

LHEHTPAJTBbHBIX ITOJIAX

35

Pemrenue 3agag

https://m.edsoo.ru/K8E4E7T8C

36

PaGora cubl Ha ManmoM U Ha
KOHEYHOM TepEeMEIICHHUH.
I'paduueckoe npeacraBicHue
paboThI CHiIbl. MOIIIHOCTH CHITBI

https://m.edsoo.ru/J6Y7G1P6U

37

Kunernueckas sueprus. Teopema
00 U3MEHEHUU KHHETHIECKON
SHEPTUH MAaTePUATIbHON TOUKU

https://m.edso0.ru/S4J0G3F7F

38

IToTeHnuanpHEIE U
HEIMOTEHIMAIbHBIEC CHJIBI.
IloTenuumanpHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

https://m.edsoo.ru/V6DOK4X1K

39

TpeTbst KOCMHUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATHHBIX
CUJI C U3SMEHEHHEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEpPrun

https://m.edsoo.ru/O4W7V2Q7F

40

Yipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uneansHoOU
KHUJIKOCTU

https://m.edsoo.ru/Q7M5M104X

41

Kontponbhas paboTa o teme
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/\V5A0M7VOM

42

PazButue npencrasnenuii o
npupoe TeraoTel. OCHOBHBIE
nostoxxenuss MKT. quddyzus.

https://m.edsoo0.ru/Z2Z1K609l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

BpoyHoBckoe nBH)EHHNE

Ctpoenune ra3000pa3HbIX, )KUIKUX U
TBEPABIX Te. XapaKTep IBUKECHHUS

43 . https://m.eds00.ru/B9B2G7L9X
Y B3aUMOJCHCTBHSI YACTHII
BEIIIECTBA
Macca u pa3mepsl MOJIEKYT

44 (atomoB). KonmuecTBo BeliecTsa. https://m.edsoo.ru/ESO5UIWT7T
[locTostnHast ABoraapo

45 Temmeparypa. Temtosoe https://m.edso0.ru/A4X5T6H2F
paBHoBecue. [IIkana Llenbcus

46 Pemenue 3amau https://m.edso0.ru/C4K6R9L3P

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.eds00.ru/B507R9S5X

48 yPaBHfHHe Menpeneesa- https://m.edsoo.ru/K0OB8I1O7F
Knaneiipona. Pemenue 3amau

g9 | Abcomorias remneparypa. 3akon https://m.eds00.ru/J8U003U0Q
JanpToHa
W3omporieccsl B HI€aIbHOM Ta3e ¢

50 MOCTOSIHHBIM KOJIMYE€CTBOM https://m.edsoo.ru/U2Z5G1F6C
BEIICCTBA
I'paduueckoe npeacraBieHue

51 M30IPOLIECCOB: U30TEPMa, U30X0pa, https://m.edso0.ru/U6J2Y4N1Z
n3zobapa

52 OcnoBHoe ypaBaenne MKT https://m.eds00.ru/T4X8T2I7K

53 Pemenwne 3amau https://m.edsoo.ru/U4E8L 2771
CBs13b aOCOTIOTHO TeMIepaTyphl

54 TEPMOHHAMHICCKOM CHCTEMEL CO https://m.eds00.ru/Y2D7V8V5G

CpPeIHEN KHHETUYECKON YHEPTUEH
MOCTYNATEJIbHOTO TEIJI0BOIO



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

JIBIDKEHUS €€ YaCTHI]

55

O0001enre U CUCTEMATH3AINS
sgaHui 1o teme "OcuoBsl MKT"

https://m.edsoo.ru/D8P4F8V2U

56

KonTponbhas pabota o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/A6RSM1N4A

57

TepmonnHamuveckas cucTeMa.
3aganue BHeUTHUX ycioBuid s T /1
cucTeMbl. BHeniHue u BHyTpeHHUE
napametpsl. Ilapamerpst T/
CHUCTEMBI KaK CPEIHAE 3HAYCHMUS
BEJINYUH, ONHUCHIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/YOC1H8J7N

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonponssonbHast penakcanus T/]
CHUCTEMBI K TEIIIOBOMY PaBHOBECHIO

https://m.edsoo.ru/J219X6K4F

59

60

Monens uaeaibLHOTo ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH 3TOW MOAEIH

YpaBHenue Menpeneena-
Kitaneiipona u BelpakeHue 11t
BHYTPEHHEHN 3HEPruu

https://m.edsoo.ru/J2W1R8U2X

https://m.edsoo.ru/Y9K7T909E

61

Belpaxxenue 1 BHyTpeHHEN
SHEPTUU OJJHOATOMHOI'O UAEALHOTO
raza. KBazucrarnueckue u
HECTAaTUYECKHE MPOIECCHI

https://m.edsoo.ru/Z5E1E3H60

62

DnemeHTapHas paboTta B
TepMoaUHAMUKe. Beruucienue
paboThl o rpaduKy mporecca Ha

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

pV-nuarpamme

63

Teronepenava kak criocod
M3MEHEHHS BHYTPEHHEH SHEPTruu
TJ1 cucteMsl 6€3 coBepIICHUs
paboThI

https://m.edsoo.ru/P4V7B5Z7C

64

KonBekuusi, TerionpoBoiHOCTb,
U3IIy4eHUe

https://m.edso00.ru/L4G9S4Y 30

65

KonnuecTBO TEILIOTHI.
TermnoéMKoOCTh Tena. Y aenbHas 1

MOJIIpHaA TEIIOEMKOCTH BEIIECTRA.

y)] CJIbHasA TCIUIOTA CropaHusa
TOIIJIMBA

https://m.edso0.ru/O5L706K8X

66

67

Pacuér xonmuecTBa TENIOTHI ITpU
Teronepenayue

[Tonsitue 06 aguabaTHOM TpoOIECCE.
IlepBbIil 3aKOH TEPMOAVMHAMUKH

https://m.edsoo.ru/KOW3S4V8H

https://m.edsoo.ru/K313S5V5I

68

KonunuecTBo TeminoTe U paboTa Kak
Mepbl U3MEHEHUsI BHYTPEHHEH
sHepruu T/l cuctembl

https://m.edsoo.ru/T8W2L9F8W

69

Bropoii 3aKk0H TepMOJAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTts
HPUPOIHBIX IPOLIECCOB

https://m.edso00.ru/SOU9K1D3R

70

[TpuHIMIIBI 1EICTBHS TEMIOBBIX
maruH. KIT/]

https://m.edso0.ru/C2N3T4D6W

71

MakcumanbsHoe 3HadeHue KII/I.
Huxn Kapno

https://m.edsoo.ru/F6V1L5M3S

72

Pemrenue 3agau

https://m.edsoo.ru/X315X3I5P



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P

73

DKOJIOTUYECKHE aCTIEKThI
HCIIOJb30BaHUs TCIIJIOBBIX
nsurareneil. TennoBoe 3arpsi3HEHNE
OKpY’KaloIllel cpeibl

https://m.edsoo.ru/U2W6I10Y7Z

74

Pemenue 3amau

https://m.edsoo.ru/Z8HOD1U11

75

O06001IeHNE U CUCTEMATU3 AN
3HaHuil o teme "TepMoauHaMuKa.
Temnosrle MamIuHbL"

https://m.edsoo.ru/W3N1Z4060

76

KonTponbhas pabota o teme
"Tepmoaunamuka. TernoBbie
MaIIuHbI"

https://m.edsoo.ru/R3A4N3V9I

77

78

[TapooOpa3zoBaHue ¥ KOHEHCAIHS.
Hcnapenue u kunexue. Y nenbHas
TEeII0Ta MapooOpa30BaHUS

HacplmeHHble 1 HEHACHITIIEHHBIE
napbl. KagecTBeHHas 3aBHCUMOCTD
IUIOTHOCTH U JIABJICHUS
HACBIIIEHHOTO Tapa OT
TEMIIEepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPHI
KUTIEHUSI OT JJABJICHUS B KUJIKOCTH

https://m.edsoo.ru/U8J6E6W6EN

https://m.edsoo.ru/C7E1VOP2V

79

BrnaxaocTts Bo3yxa. AGCOMIOTHAS
A OTHOCHUTEJIbHAS BIAKHOCTD

https://m.edsoo.ru/H2R4A4B0OR

80

Pemenue 3amau

https://m.edsoo.ru/R2A2TINSH

81

TBépnoe teno. Kpucrannuueckue n
amopQHble Tena. AHU30TPONHUs
CBOWCTB KPUCTAJJIOB

https://m.eds00.ru/T9T5B3X8V



https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V

82

[InaBienue u KpUCTaIIU3ALIMS.
VenabpHas TEIIOTA IDIABICHUS.
Cybmumarnus

https://m.edsoo.ru/Z005N4E4N

83

Hedopmariuu TBEpIOTO TENA.
Pactsxenue u cxartue. CBur.
Mogaynb FOnra. Ilpenen ynpyrux
nedopManuit

https://m.edsoo.ru/K3E401P7T

84

TemnnoBoe paclIMpeHne KUIKOCTEH
U TBEPIBIX TeJI. AHTAPMOHU3M
TEIUIOBBIX KOJIE€OaHUH YaCTHIL
BELICCTBA

https://m.edsoo.ru/X5S8LO0D9R

85

[IpeoOpazoBanme YHEPTUU B
(ha3oBBIX Mepexoaax

https://m.edso0.ru/D2C1W2T0T

86
87

ypaBHeHI/IC TEIUIOBOI0 OajaHca

Pemnrenue 3agau

https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N

88

IloBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sinenus. JlaBnenue
10J] UICKPUBJIEHHOM MOBEPXHOCTHIO
xuakoctu. @opmyna Jlammaca

https://m.edso00.ru/G3L1G1K7P

89

O06o01menue ¥ CUCTeMaTH3 IS
3HaHUH 110 TeMe "ArperaTHble
cocTosgHud BellecTBa. Da3oBbIe
nepexoasl"

https://m.edsoo.ru/E2S6F6H4M

90

KonTponbHas pabora no teme
"ArperaTHbl€ COCTOSIHMSI BEILIECTBA.
da3zo0BbIe IEPEXOBI"

https://m.edsoo.ru/X2N4L7H40

91

DnexTpuszanus Ten u eé
MIPOSIBICHUS. DIEKTPUUCCKUM 3apsiI.

https://m.edso0.ru/G8K0ODIK2K



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K

JIBa BU/1a DIEKTPUYECKUX 3aPSIOB.
[IpoBOTHHUKY, TUATIEKTPUKH U
IIOJIYIIPOBOJJHUKH

92

DneMeHTapHbIN AIEKTPUYECKUN
3apsf. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaaa

https://m.edso0.ru/X5N5T8120

93

B3anmoneiictBre 3apsioB.
Toueunsle 3apsabl. 3akoH Kynona

https://m.edsoo.ru/A7C8A3B1A

94

Pemenue 3amau

https://m.edsoo.ru/Z5N4C2D9W

95

DnekTpuyeckoe nojie. Ero neiictue
Ha AJIEKTPUYECKHUE 3aPSiIbI

https://m.eds00.ru/G7S6V7S0T

96

Harpsxk€HHOCTB 2JIEKTPUYECKOTO
nostst. [IpoOubIit 3apsn. Jlnaum
HAMPSHKEHHOCTH AJIEKTPUYECKOTO
noJist. OMHOPOHOE ANEKTPUUECKOE
noJie

https://m.edsoo.ru/L3B8L4U7S

97

INoTeHMaabLHOCTE
AJIEKTPOCTATHYECKOTO TIOJIS.
Pa3HoCTL mOTEHIIMATIOB U
HaIpsHKEHUE

https://m.edso0.ru/P259Z3R2X

98

IloTenuuanbHas SHEPTIUs 3apsa/ia B
QJICKTPOCTATUYCCKOM IIO0JIC.
HOTGHHI/IaH SJICKTPOCTATUYCCKOTI'O
1O0JIA

https://m.edsoo.ru/N2C1X5X8H

99

CBs13b HaNPSYKEHHOCTHU TOJIS U
Pa3HOCTH NMOTEHIUAIOB JUIS
3IEKTPOCTATUYECKOTO TOJIS

https://m.edsoo.ru/VOA4F8L7L

100

[TpuHIMD cyneprno3uuuu

https://m.edso0.ru/Q900B0OA5X



https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X

SJICKTPHUYCCKUX oJiei

101 Pemenue 3amau https://m.edso0.ru/I4N4C3B3K
Ilon L1

102 © TOHCHAROTO 3ap smav one https://m.edso0.ru/X9D6D2A10
PaBHOMEPHO 3apsKECHHOM chepbl
[Tosie paBHOMEPHO 3apsIKEHHOTO TT0
00BE apa. Ilosie paBHOMEPHO

103 MY THapa. TI0IC pasHOMEpH https://m.eds00.ru/B5M8DED8Y
3apsHKEHHON OECKOHEUHOM
IUIOCKOCTH
[IpoBOHUKY B

104 AJIEKTPOCTATHYECKOM TI0JIE. https://m.edso00.ru/R3G3V2Q5V
YcnoBue paBHOBECUS 3apsI0B

)

105 JWMOACKTPHIH H IOTYTPOBOAHMNKH B https://m.edsoo.ru/E2H2J8B2N
3IEKTPOCTATHYCCKOM T10JIC
Konaencarop. 21eKTpoEMKOCTD

106 KOHZIEHCATOPa. DIEKTPOEMKOCTD https://m.edsoo.ru/X6P8W7EOR
TJIOCKOTO KOHACHCATOpa
IT

107 APAICIILHOC COCAMHCHIC https://m.edso00.ru/B5X6R7V3Z
KOHJICHCAaTOPOB
ITocnemoBa

108 FICHOBATEILHOT COCMHCIHE https://m.eds00.ru/S8G7NSDEK
KOHICHCATOPOB
DHeprus 3apsKeHHOTO

109 P p https://m.edso0.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenue 3amau https://m.edso0.ru/Q8K272602D

JKEeHHe 7|

11 | IBIDKCHHE SApAKCHHON HACTHILM B https://m.eds00.ru/R7S5J7N3R
OJTHOPOJHOM DJIEKTPUIECKOM TOJIe

112 Pewienue 3amau https://m.edso0.ru/F8L4D4A4T
O060011IeHNe U CUCTEMAaTH3a

113 t 1At https://m.edso0.ru/10T3J313U

3HaHUM N0 TeMe "DIEKTPUYECKOe



https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

noJe"

KonTponbHas pabora o teme

114 https://m.edsoo.ru/E902C9I15J
"DnexkTpuueckoe mnose"
Cuna toka. ITocTOSIHHBIN TOK.

115 VYcnoBus CymecTBOBaHUS https://m.edso00.ru/C9P3V4X1Q
MTOCTOSTHHOTO JICKTPHYECKOT0 TOKA

116 Herounmiit Toka. Hanpsikerie i https://m.eds00.ru/X2W9F5Q1A
DJ1C

117 3aKoH OMa 113 yIacTKa UeTH. https://m.eds00.ru/P6GIMIT5X
DIEKTPUUYECKOE CONTPOTUBIICHHE
3aBUCUMOCTb CONIPOTUBIICHUS

118 OAHOPOIRIOTO HPOBOAIHEA OT BT https://m.eds00.ru/M8S501T4Y
JUTMHBI 1 TUIOIIAIA TTOTIEPEYHOTO
CeucHUs

11g | > ACIbHOE COMpOTHBIICHie https://m.edsoo.r/R5L1E0D5G
BelecTBa. Penenue 3anau
[MocnenoBaresnbpHOE, TApaLICIbHOE,

120 CMELIaHHOE COEIUHEHNE https://m.edsoo.ru/I6T2S002K
MTPOBOTHHKOB
Pacuér pa3zBeTBIEHHBIX

121 aneKTpuyeckux uenei. Ilpasuna https://m.edsoo.ru/D9P9Z8L6Y
Kupxroda

122 Pewienue 3amau https://m.eds00.ru/T308R7G7V

lp3 | [a0OTa JIEKTPHICCKOrO TOKA. https://m.eds00.ru/G2BOY0ODIK
3akon Jlxoynsa —Jlena

124 Pemenue 3amay https://m.edsoo.ru/B6Q0A3R7S

1p5 | MONIHOCTE IICKTPHECKOrO TOKA. https://m.edso0.rw/E3VAR2ZIN

TemmoBas MOIITHOCTB, BbIACIICMAas



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

Ha pe3ucTope

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9E5T
OJIC u BHYTpEHHEE COIIPOTH
127 A yIp POTHBIICHHE https://m.edso00.ru/ROK4Y60Q3X
HCTOYHUKA TOKA
3axod OmMma OJIHOM
128 VHMH fHOH . https://m.edso0.ru/S9H7C203V
(3aMKHYTOI) 3JIEKTPUUYECKOH LIeTH
129 Pemenue 3amau https://m.edso00.ru/O5E7N7X7M
130 MoOIIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/F7Z7VV5E2Z
131 KopoTkoe 3aMbikaHue https://m.edso0.ru/O9B3P4D4R
K
132 OHAICHCATOP B HCHH HOCTOMHHOTO https://m.eds00.ru/G5AAE2A5S
TOKa
133 Pemenue 3amay https://m.edsoo.ru/P6X4G9E9I
Pemrenue 3agad mo reMme
134 | CUCHesauERmoTeMe o https://m.edso0.ru/FOWBI9GEK
HOCTO?IHHI)II/I SHCKTpI/I‘-ICCKI/II/I TOK
Pemenue 3amad o reme
135 " HV . https://m.eds00.ru/X0Q4F9C0Z
[TocTOSIHHBII AIIEKTPUUYESCKUI TOK
Pemrenue 3agad mo reMme
136 " tert Huqn e . https://m.edso0.ru/U5Z2H9W2J
HOCTOSIHHI)II/I SHCKTpI/I'—ICCKI/II/I TOK
O00011IeHNE U CUCTEMATH3AIHAS
137 3HaHu# 110 TeMme "[locTogHHEBIN https://m.edsoo.ru/F4AK6G3W3l
AJIEKTPUYECKUM TOK"
KonrponrHas pabora mo teme
13g | OWTPOTIbHAR paboTanioTeme https://m.eds00.ru/KOX6Q4X7X
HOCTOSIHHBII/I BJIGKTpI/I'-ICCKI/II/I TOK
DJeKTpudecKas IPOBOJUMOCTb
A3JIMYHBIX BEIIECTB.
139 p fects https://m.edsoo.ru/USH9F6V30

DNEeKTPUYECKHUIN TOK B METaJJIaX.
CBepxnpoBOIUMOCTb



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

140

DIIEKTPUYECKUI TOK B pacTBOpaX U
pacriaBax 3JIEKTPOIUTOB. 3aKOHBI
@apanes s JJIEKTPOIU3a

https://m.edso00.ru/C7T7U0B3T

141

DNEeKTpUYECKH TOK B raszax.
IImasma

https://m.edsoo0.ru/O403R6E3A

142

DIEKTPUIECKUH TOK B BAKyyMe.
BakyymHbIe IpuOOpHI

https://m.edsoo.ru/BSE3FOW1A

143

DNEeKTpUUECKUN TOK B
MIOJIYTIPOBOJHUKAX

https://m.edsoo.ru/C1K708F1P

144

[TonmynpoBoIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/HOY2P3Y5Z

145

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
HaNpsKEHUs B IIETIH OCTOSHHOTO
TOKa IPH MOMOIIY aHAJIOI'OBBIX U
IU(PPOBBIX U3MEPHUTEITHHBIX
npubopoB" min "3HAKOMCTBO C
udpoBoii 1abopaTtopueit Mo
¢usuke. [Ipumeps! u3MepeHus
(GU3NYEeCKUX BEJIUYUH MPHU TOMOIIHN
KOMIIBIOTEPHBIX TATYUKOB"

https://m.edsoo.ru/ASN5C5X7Z

146

@U3NYECKUM IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO
IBYKCHHS C LENbIO ONPENCICHUS
MIHOBEHHOUM CKOpocTH"

https://m.edsoo0.ru/Z1D4N717Y

147

@U3HYECKUI IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHUs Ipu
IPSMOJINHEITHOM paBHOYCKOPEHHOM
JBYKEHUM 110 HAKJIOHHOM
miockoct" win "Uccnenosanue

https://m.edso00.ru/Z80Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBHKECHUU"

148

@U3NYECKUM IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs
CcBOOOIHOTO IMageHus" wiu
"U3y4yeHue IBMKEHUS Tela,
OpOIIIEHHOTO TOPU30HTATHHO"

https://m.eds00.ru/G1TOK9D60O

149

@U3HYECKUI IPAKTUKYM I10 TEME
"N3y4yeHne qBUKECHUS Teja 110
OKPY>KHOCTH C ITOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO" WJIN
"HccnenoBanue 3aBUCUMOCTH
nepuo/ia o0parieHus: KOHHYeCKOro
MasiTHUKA OT €ro napameTrpos"”

https://m.edsoo.ru/P4Q4M9V70

150

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue paBHOICUCTBYIOIIEH
CWJIBI TIPH JIBFKEHUU OpycKa 1mo
HAKJIOHHOM TIOCKOCTU" WIIH
"[IpoBepka runoTe3nl 0
HE3aBHCUMOCTH BPEMEHH JIBHKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH
Ha 3a/IaHHOE PacCTOSIHUE OT €ro
Macchbl"

https://m.eds00.ru/T9O8A9P5B

151

DU3NYECKUI TPAKTUKYM I10 TEME
"HccneqoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIHUX B
NpY>XWHE U PE3UHOBOM 00pasiie, OT
ux gepopmanun” wim "M3yuenue
JBUKEHUS CUCTEMBI TEJI, CBA3aHHbBIX

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

HUTHIO, IEPEKUHYTOMN Yepe3 JETKUil
6J10K"

152

@U3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue kodhuimenTa TpeHus
0 BEJIMYMHE YTIIOBOTO
Kod(urmenTa 3aBUCUMOCTH
Frp(N)" nnu "HUccnenoBanue
JBUKEHMSI OpyCcKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
Koa(puimeHTOM TpeHUs" WK
"U3y4yeHue IBUKEHUA rpy3a HA
BaJly ¢ TpeHueM"

https://m.edso0.ru/Q2N1Z9F5F

153

@U3UYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBeCHs TBEPAOTIO TeNa,
HMMEIOIIETO OCh BpaIlleHUs" WIN
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cuil ynpyroctu" uin
"N3y4yeHue ycTOHYMBOCTU TBEPIOTO
TeJla, UMEIOIIETO TIIOIIAlb OMOPHI"

https://m.edsoo.ru/O5M1B2R0OV

154

PU3HYECKUI IPAKTUKYM II0 TEME
"N3mepeHue ummynbca Tena 1no
TOPMO3HOMY IIyTH'" WK
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIEIIH SJIEKTPOMOOUIIS U
MOIIHOCTH CHJIBI TSITH" WIN
"CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHIIBI" MU
"HccnenoBanue coxpaHeHUs

https://m.eds00.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

HMITYJIbCA IPU YIPYTOM
B3aumoieiicTeun" unu "M3mepenne
KMHETUYECKOM SHEPrUU Tea 10
TOPMO3HOMY ITyTH"

155

Ou3nveCcKuil MPaKTUKYM IO TEME
"N3y4yeHne u30TepMUUYECKOTO
nporecca (peKoMeH10BaHO
UCIOJIb30BaHue UG POBOI
nabopatopun)" win "U3yuenue
M30XOPHOTO Mpolecca” uiu
"N3yuenne nzobapHoro mpoiecca"
wiu "IlpoBepka ypaBHEHUs
cocTtosiHus"

https://m.edsoo.ru/I6C5P7G6C

156

@U3UYECKUM PAKTUKYM I10 TEME
"U3mepenue yaenbHOM
TermroéMkocTi" mnn "Uccienosanue
Ipolecca OCcThIBaHUs BelecTna"
win "HccnenoBanne aanadbaTHOTO
npouecca” i "HU3yuenue
B3aUMOCBSA3U YHEPTrUU
MEKMOJICKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYyPhI
KUIEHUS KUAKOCTE"

https://m.edso0.ru/J8C7B2W8D

157

PuU3nYeCKUil NPAKTUKYM 110 TEME
"N3y4yeHune 3aKOHOMEPHOCTEN
WCTIapeHus KUIKOCTEN" nin
"N3mepeHue yaenbHOM TEII0ThI
maBieHus apaa" win "U3yuenue
CBOMCTB HACBIIICHHBIX apOB" WK

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

"N3mepenue abCOMOTHON
BJIQ)KHOCTH BO3]lyXa U OLIEHKa
Macchl IapOB B MOMEIICHUH ",
N3mepenue ko3¢ puimenrta
MIOBEPXHOCTHOT'O HATSKEHUS

158

DU3NYECKUI TPAKTUKYM T10 TEME
"Habnronenue npeBpaieHus
SHEPTHH 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
M3JIyYEHHs CBETOIMO A" WITH
"U3y4yeHue npoTekaHus TOKa B
1IeTH, Co/IepIKaIieit KonaeHcaTop"
M "Pacnipenenenue pasHocTu
MOTEHIIMAJIOB (HANPSKEHUS ) TPU
MOCIIEIOBATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB"

https://m.edso0.ru/D0Z5T3X7H

159

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanne CMEIIaHHOTO
COEJIMHEHUS] PE3UCTOPOB" MU
"U3mepenue ynenbHOro
COTIPOTHBIICHUS IPOBOIHUKOB'" MU
"HccnenoBaHue 3aBUCUMOCTH CUIIBI
TOKA OT HAIPSLKSHUS JIs JTaMITbI
HakanuBaHus"

https://m.edsoo.ru/Y607B2K7N

160

OU3NYECKUI TPAKTHUKYM I10 TEME
"Habnronenue snexrponuza" win
"U3mepenue 3apsiga
OJHOBAJICHTHOT'O MOHA'" MIN
"HccneqoBaHue 3aBUCUMOCTH

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepartypsl” ninu "CHATHE BOJBT-
aMIIEpPHOH XapaKTEpUCTUKU auozaa"

161

PesepBHelit ypok. O6001ICHNE U
cHCTEMaTH3allUs 3HAHUH 110 TEME
"KunemaTtuka"

https://m.edso0.ru/C9O01M5N6L

162

PesepBubiil ypok. O60061eHIE 1
CUCTeMAaTH3aIHs 3HAHHH 110 TeMe
"Imaamuka"

https://m.edsoo0.ru/J3X7B7Z7Z

163

Peseprubiil ypok. O6006meHue 1
cucreMaTtu3anuda 3HAHUH 110 TEME
"Cratuka TBEpAoro rena"

https://m.edsoo.ru/W9Z2G3L5U

164

PesepBHrlit ypok. O60011ICHNE 1
cucTeMaTH3alys 3HaHUH [0 Teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

https://m.edsoo.ru/Y8Z0W2N9C

165

PesepBHelit ypok. O600ICHHE 1
cHCTEMaTH3allMs 3HAHUH 110 TeME
"OCHOBBI
MOJICKYISIPHOKUHETUIECKOM
teopun"

https://m.edso0.ru/D70Q5Y9Y9E

166

PesepBHelit ypok. O600ICHHE 1
CHCTeMaTH3alys 3HAHUH 110 TeMe
"Tepmoaunamuka. TernaoBbie
MaIlIMHBI"

https://m.edsoo.ru/ISN3R20Q4D

167

PesepBHelit ypok. O600IICHHE 1
CHCTEMAaTH3alus 3HaHUH 110 TEME
"ArperatHble COCTOSIHHSI BEIIECTBA.
®da3oBeIe epexoab"

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

168

PeseprubIil ypok. O6001eHIE 1
CUCTeMAaTH3aIHs 3HAHHUH 110 TeMe
"DnexkTpuueckoe mnose"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBHelit ypok. O6001ICHNE U
CUCTeMaTH3alus 3HAaHHUH 110 TeMe
"ITocTOSTHHBIN JIEKTPUUECKUN TOK"

https://m.edso0.ru/X8K1U9C2B

170

PesepBubiil ypok. O60061eHIE 1
CUCTEMAaTHU3alMs 3HAaHUM 110 TeMe
"Toku B pa3nu4HbIX cpepax”

https://m.eds00.ru/O2E1T1H4Z

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170
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https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KVIACC

KosunuyecTBo 4acoB

Ne Hara JIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Koutpoabubie | I[IpakTuyeckne
n/n Bcero U3yuyeHHsi | 00pa3oBaTe/ibHbIE pecypchl
padoTsI padoThbI

BsauMoaelicTBuE TOCTOSHHBIX

1 MArHHTOR H [POBOAHIOB ¢ 1 https://m.eds00.ru/G5G8C2GID
TOKOM. MarauTHoe I1oJie.
['unoreza Amnepa
BekTop MarHuTHOM UHAYKIIUH.
IT

2 U Cynepnf) SHHIH 1 https://m.eds00.ru/P4Q2U9F4 X
MarHuTHBIX noiel. JInaun
MarHUTHOW UHAYKUUH
M

3 ATHHTHOC HOIE NPOBOALTHIA € 1 https://m.edso0.ru/X4C5V6P3G
TokoM. OnbIT Dpcrena
C A é

4 118 AMIIEpa, ¢ HApaBICHIe 1 1 https://m.eds00.ru/QOMAX1X6]
MOMYJb

5 Pewmenue 3amay 1 https://m.edsoo.ru/P3Z0L0O0R
IT A )

6 PHMCHEHIE 3aKOoHa AMriepa 1 https://m.edsoo.ru/D812U2U00
DneKTpou3MepUTeIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U

7 MOy JIBHIKCHHE 3apsKCHHOI 1 https://m.edso0.ru/X604U7R8A
YaCTHUIIBI B OJJTHOPOTHOM
MarHUTHOM II0JIE
Pentenue 3agau 1 https://m.edsoo0.ru/K910C6Q3C
Pabota cunsl Jlopenna 1 https://m.eds00.ru/P7F8TOC8S

10 Pemienue 3amau 1 https://m.edso0.ru/D8M2R6180Q

11 MarguTHOE I10JI€ B BEILIECTBE. 1 https://m.edso0.ru/P9M6E0O3R7X



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

deppoMarHeTHKH, Mapa- u
JIMaMarHeTUKH

OCHOBHBIE CBOKWCTBA

12 deppomarnetukos. [Ipumenenue https://m.edso00.ru/Q3Y8U3H5C
(heppOMarHeTHKOB
P

13 » CILICHHE 3aT 110 TEME htps://m.eds00.ru/M4OOWSB2A

MarnauTHoOe Ioe
14 'l?emeHHe St HO”TeMe https://m.eds00.ru/R5SN210V4X
MarsauTtHoe mnoJjie

SIBrIeHME 3JIEKTPOMArHUTHOM

15 nHAyKuu. IToTok Bexropa https://m.edso00.ru/V9X7S809H
MarHUTHOW UHAYKUUH

16 DJIC nHAYKIAH https://m.edso0.ru/C7Y3Q5D1F
3 N

17 AKOH HICKTPOMATHHITHOM https://m.eds00.ru/E9O6Q0S4L
nHaykuun Papanest
B .

18 HMXPEBOE STICKIPHACCROC ToJIe https://m.edso0.ru/L972D704J
Toxku dyko
OJIC MHAYKIIUY B JIBHKYIIIUXCS

19 https://m.edso0.ru/W2181274G
MIPOBOJTHUKAX

20 Pemrenne 3amau https://m.eds00.ru/J1Q9J0B6A

21 [Tpasuio Jlenma https://m.edso0.ru/K3G3Z5X5D
NunyktuBHOCTB. Karynika

22 WHYKTUBHOCTH B IIEMU https://m.edsoo.ru/D6M2P8B2M
MMOCTOSTHHOT'O TOKa

23 Asnenue cavounykiH. S/1C https://m.edsoo.ru/H711C9E5J
CaMOUWHTYKITIH
9

24 HEPTHA MATHITHOTO HOJA https://m.eds00.ru/C5L8W1D8Q

KaTylIKH1 ¢ TOKOM.



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q

BJ'IGKTPOMaFHI/ITHOG IIo0JIC

25

Perenue 3amau

https://m.edsoo.ru/B8G2R3W3M

26

O0001IeHNEe U CHCTEMATH3AINS
3HAHUH 10 TEME
"DOnekTpoguHaMuka"

https://m.edsoo.ru/F5F1V2D7C

27

KonTponbHas pabota no teme
"OnexTpoguHamuka"

https://m.edso0.ru/KOT5M2Y1S

28

KonebarensHas cuctemMa.
CBo0OoIHBIE KOIEOaHMS.
["apmoHnueckue KoeOanus

https://m.edsoo.ru/SBE5HOK6F

29

Kunematudueckoe 1 fTUHaAMHYECKOE
OMMCaHue KoJe0aTeIbHbIX
IBIDKCHUH

https://m.edso00.ru/A6S901V40Q

30

DHepPreTuYecKoe ONMUCAHUE.
BriBoa 1MHAMHAYECKOTO OMUCAHUS
rapMOHHYECKHX KOJICOaHUI U3 HX
JSHEPreTUYECKOro 1
KMHEMAaTU4YECKOr'0 ONMCAHUsA

https://m.edso00.ru/O4S4H7T5X

31

Amruutyna u gaza konebaHui

https://m.edso0.ru/TOI8C1Y1l

32

[lepuoxa u yactoTta KoIeOaHMIA.
[Tepuoa Manbix cCBOOOIHBIX
KOJICOaHHI MaTeMaTHYECKOTO
masiTHuKa. [leproa cBOOOAHBIX
Kosie0aHuM NPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

3aryxaromue KoieOaHusl.
BriHyxeHHbIe KoneOaHusl.
Pe3onanc

https://m.edsoo.ru/I5D3X5G2P

34

ABTOKOJICOAHUSA

https://m.edsoo.ru/Z3A8VOM2T



https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T

35

Penrenue 3agau

https://m.edsoo.ru/JIW1A1F4P

36

Ypoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/HOH4S6K4A

37

0O0001IEeHNE U CHCTEMATH3 AN
3HaHUHA 110 TeMe "MexaHndecKue
KoJsebannsa"

https://m.edsoo.ru/LOO0OD1X9R

38

DNeKTpOMarHUTHbIE KOJIeOaHuUs.
KonebarenbHblil KOHTYP

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. CBsi3b
aMIUIUTY]IbI 3apsi/ia KOHAEHcaTopa
C aMHHHTy,Z[Oﬁ CHJIbI TOKA B
Kose0aTeTbHOM KOHTYpE

https://m.edsoo.ru/K2F8R9L3D

40

3aKOH COXpaHCHUS YHEPTHH B
AaeaJbHOM K0JIe0aTeIhbHOM
KOHTYpE

https://m.edsoo.ru/O4A0N20Q7R

41

3aryxaromiue 31eKTPOMarHUTHBIE
KoJjieOaHus1. BeiHyK1eHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHMs

https://m.edso00.ru/T4ATOM5U9D

42

IlepemenHsIil TOK. Peznucrop u
KOHJIEHCATOP B LIETIH [IEPEMEHHOI0
TOKa

https://m.edsoo.ru/EL1E4R7V5Y

43

KaTYH_IKa HHAYKTHUBHOCTH B LCIIN
MNEPEMEHHOT'O TOKA

https://m.edso0.ru/X6Z0I15P10

44

3axoH OMa 11 31eKTpUYECKOU
LIENU [IEPEMEHHOTr0 TOKa

https://m.edsoo.ru/Y618M8K3U

45

MoUIHOCTh EPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEMCTBYIOIIECE

https://m.edsoo.ru/A7M2G9T4J



https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

3HA4YCHUEC CUJIBI TOKA U

HaTPSDKESHUS
46 Pe3oHaHC B 37IeKTPUYECKON TIETTH https://m.edsoo.ru/TIW3T2P9B
47 Pemenue 3agau https://m.edsoo.ru/FOY4J4Z4P
NneanwsHbIiA TpanchopmaTop.
48 HpouseoAcTEO, epezatia it https://m.eds00.ru/Y2Q1A4U8R
NOTPEOJICHUE HIIEKTPUUECKON
SHEPrUu
DKOJOTrHYeCcKHe PUCKHU TPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
49 KyneTypa ncnonbs3oBanus https://m.eds00.ru/O6L3K0DOL
AIEKTPOIHEPTHH B MMOBCEAHEBHOMN
KU3HU
50 Pemenue 3amay https://m.edsoo.ru/A4X6R4Q4F
o1 Pemenue 3anau https://m.edsoo.ru/I4E9R7F2G
O06o011IeHre U CUCTeMAaTHU3AIIHS
52 3HAHHUH 10 TeMe https://m.edso00.ru/R9Y4Q4B2V
"DIeKTpOMaruHuTHeIE KoJieOanus"
MexaHn4eCcKHe BOJIHBI.
53 XapakTepUCTUKH MEXaHMUECKHUX https://m.edso00.ru/Q618R0I7G
BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edso0.ru/V3Y3L1K7I
95 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/BOL4I6H3L
Wudpa3ByK U yIbTpa3ByK.
56 [IIymoBoe 3arps3HeHNe https://m.edso0.ru/F8G8O0CIN
OKpYXKaroIiei cpebl
o7 Pemenue 3anau https://m.edsoo.ru/O2D5B1L0OH
58 ONEeKTPOMarHUTHBIE BOJIHBI. https://m.edso0.ru/Z1J4J3U2M



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M

W3nyuenue 31eKTpOMarHUTHBIX
BOJTH

59

OHeprust 31eKTPOMarHUTHBIX
BosIH. CBOJCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/A5VOF4E7T

60

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
IIpumeHeHne 31eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/L4L9D8C2P

61

[IpuHIUIIBI paguOCBA3U U
TeneBuaeHud. Paguonokanus.
DNeKTPpOMarHUTHOE 3arps3HeHHe
OKpYKarollei cpeasbl

https://m.edsoo.ru/R4T3L4Z6R

62

63

KonTponbHas pabota mo Teme
"Konebanusa u BoIHbB"

Cget. 3aKOH MPSIMOJIMHEIHOTO
pacrpocTpaHeHUs1 CBeTa

https://m.edsoo.ru/I6 T7C3N9G

https://m.edsoo.ru/DOI3C5N8P

64

Penrenue 3a1a4 Ha MpUMEHEHUE
3aKOHa MPSMOJIHMHEHHOTO
pacrpocTpaHeHHs CBETa

https://m.edsoo.ru/O9N8Y4X4R

65

Ortpaxenue cera. [Tnockoe
3epkano. Cdepuueckoe 3epKaio

https://m.edso00.ru/G3P8G0T2Y

66

IIpenominenue cBeTa.
AOCONIOTHBINA U OTHOCUTEIIBHBIN
nokasaresnsb npenomiieHus. [lonmnoe
BHYTPEHHEE OTpPAXKEHUE.
IIpenenbHbIN Yo MoaIHoro
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/Q91503F2J]

67

Pemenue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/A6DOF409A



https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A

3aKOHOB OTPAXXCHHA U
MMPEIOMJIICHUA CBETA

Xon nyudent B mpusme. Jlucniepenst

68 cBera. CIIOXKHBIN cOCcTaB 0e0ro 1 https://m.edso00.ru/Q2P002F4H
cBera. Liger

69 JIHMHSEL (DOKYCHOE PACCTOAHIE I 1 https://m.edsoo.ru/A2B2A5X1H
ONITHYECKAs CUJIA JTUH3BI
[TocTpoenue n3o0pa>keHuii B

70 JIMH3aX U UX CUCTEMaX. 1 https://m.edsoo.ru/W5Y6A8H3F
VYBennueHue JTuH3bI
Pemenue 3aga4 Ha mocTpoeHue

71 n300pakeHH, OTy4aeMBbIX C 1 https://m.edso0.ru/C4S1IH1Y4A
MTOMOIIIBIO JINH3

72 I'11a3 xak onruyeckas cucrema 1 https://m.edso00.ru/M8L4Q8H2D
Pemenne 3anau. Ilpenenst

73 IIPUMEHUMOCTH T€OMETPUYECKON 1 https://m.edsoo.ru/I15Z7R114B
ONTHKH

74 (CKOpOCTD CBETA H METO/LbI e 1 https://m.edsoo.ru/E3Y8U6DON
HU3MEpEHUS

75 Hucnepcus ceeta https://m.edsoo.ru/\VV418Z3L5R

76 WuTepdepenius creta https://m.eds00.ru/01S4W8X9K
KorepeHTHBIC HCTOYHUKHY.

77 YcnoBusg HaOIIONEHUS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCHMyMOB U MUHUMYMOB

78 Pemenue 3agau 1 https://m.eds00.ru/R2C2G9L9S

79 [Tpumenenne uaTEpHEpEeHITUN 1 https://m.edsoo.ru/B7N6R7PIR

80 Judpakmus ceeTa 1 https://m.edso0.ru/02Q3C4Z8U

81 JudpaknmonHas pemeTka. 1 https://m.edsoo.ru/Y5X5D1W8P



https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P

VcnoBue Ha6J'IIO,I[eHI/I$I T'JIaBHBIX
MaKCUMyMOB

82

Pemenue 3amau

https://m.edso00.ru/G8U0S3X8C

83

HOHCpe‘-IHOCTL CBCTOBBIX BOJIH.
HOJIHpI/I?:aL[I/Iﬂ CBCTa

https://m.edsoo.ru/L1A1Y8I8I

84

Penrenue 3agau

https://m.edsoo.ru/I7U2E3M7K

85

CBeTOBbIE SIBIICHHSI B TIPUPOJIC

https://m.edsoo0.ru/K2T9L2Z0F

86

0O0001IEeHNE U CUCTEMATH3 AN
3gagui o treMe "OnTuka"

https://m.edso0.ru/C6Y8K3D3D

87

KonTponbHas pabota no teme
«OnTuka»

https://m.edsoo.ru/POF9V1I2P

88

['panu1IBl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKH. 3aKOHBI
SJ'IGKTpO}II/IHaMI/IKI/I nu HpI/IHHI/IH
OTHOCUTCIIBHOCTH

https://m.edso00.ru/G6M2L6T2I

89

90

[TocTynaTel cienuanibHONW TEOpUHU
OTHOCUTEIHHOCTHU

[IpocTpaHCcTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenua. YcnoBue NIpU4UHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3amMeIJICHUEe
BPEMEHH U COKPAILEHUE THUHbBI

https://m.edsoo0.ru/P6 A3C4W2K

https://m.edsoo.ru/I0C7P4P0Y

91

OHeprust U UMIyJbC
PENATUBUCTCKON YaCTHULIBI

https://m.edsoo.ru/E2W3L5P4N

92

CBsi3b MacChl C SHEPTrUEH 1
HUMITYJIbCOM PEISITUBUCTCKON
YaCTHUIIbL. DHEPTHUs MOKOS

https://m.edsoo.ru/D5Z0N7F8G



https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TEIIIOBOE H3JIYUYCHUC

https://m.edsoo.ru/B616ROH6E

94 3akoH cmerneHnus Buna https://m.edsoo.ru/E1M0B2A0N
r M. IIn .

95 nrotesa AHKa O KparTax https://m.edso0.ru/P115H6J3F
DOTOHBI

96 DHeprus u UMITyJIbe poToHa https://m.edso00.ru/R6MIPORIV
0} ) A.T.

97 0TO3(heKT. OmbITs: https://m.eds00.ru/G2P8C3J8Z
CroneroBa. 3akoHsl hoTOdPdeKTa
VYpaBHeHue DUHILITEHHA 1J1s1

98 dotorddekra. "Kpacnas rpanura" https://m.edso0.ru/C4C3P5U8K
dboTtordpdexra

. I1. H.

99 flapaenne caera. ONBITH! https://m.eds00.ru/AIEIM7X3N
JlebeneBa

100 BoHOBEIE CBOHCTBA YaCTHII https://m.edsoo.ru/Y8X4J4A9M
Bonnsr ne bpoius. [[nuHa BoHBI

Bpoii o

101 /1€ bPOMILL H pasMepbl OV act https://m.eds00.ru/E1Y1B5Z7G
JIOKAJTU3AIMH JBYDKYIICHCS
YaCTHUIIBI
K i o

102 OPTYCKYIFIPHOBOTHOBOI https://m.edso0.ru/N4B0X9Y8Z
JTyau3M

103 Jlupaiius SICKTPOHOB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaJIJIaxX
Crneunduka usmepeHuii B

104 Mukpomupe. COOTHOIICHUS https://m.edso00.ru/10Z9S9A0W
HeomnpezaenénHoctel ['elizendepra

105 Pemenue rpaduyeckux 3amay https://m.edsoo.ru/P2D8Y5T3M

106 Pemenne pacu€éTHBIX 3a1a9 https://m.edsoo0.ru/ROF6H2721
K 0 :

107 OHTPOIIbHA pAbOTA O TeMaM https://m.eds00.ru/O5W1R8T8]

"Ocnosel CTO",



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

"KopnyckyisipHO-BOJIHOBO#
nyanusm"

108

OIBITEI 10 UCCIETOBAHUIO
crpoeHus atoma. [lnanerapuas
Mozenb atoMa Pesepdopaa

https://m.eds00.ru/N2S2T204T

109

IToctynater bopa

https://m.edsoo.ru/V9D9IK7GOM

110

Bunel cnexktpoB. CriekTp ypoBHE#
SHEPTHH aTOMa BOJOpOAa

https://m.edso0.ru/S6H905N3V

111

CrioHTaHHOE U BBIHYXKACHHOC
H3ITYy4YCHUC CBETA

https://m.edsoo.ru/P4C1J804M

112

Jlazep

https://m.edsoo.ru/D9P9J8B1K

113

Hyxnonnas mozens sapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBOe YKo sapa. M30Tonsl.
PagnoakTHBHOCTE

https://m.edso0.ru/18J6 K7E5N

114

3aKOH paJiMOAaKTUBHOTO pachaja.
CBolicTBa HOHU3HUPYIOLLETO
u3nydeHus. Bousaue
PaZOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus

https://m.edsoo.ru/U2W1K6N5N

115

DHeprusi CBA3U HYKJIIOHOB B sJIpe.
SAnepubie cuibl. JledekT Macchl
sapa. SnepHele peakuuu. SaepHoie
peaktopsl. [IpoGiemsr
YOPABIISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJOTHYECKUE aCIIEKThI
pa3BUTHUS SICPHOM SHEPTETUKU

https://m.edsoo.ru/14021100J

116

Mertoasl perucTpanuy u

https://m.edsoo.ru/H7W512M8U



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U

HCCIIEIOBaHUS DJIEMEHTAPHBIX
yactull. OyHJaMEHTaJIbHbIE
B3auMozencTBusA. bapruonsl,
ME30HBI U JICIITOHBI.
IIpencrasnenue o CtannapTHON
Mozenu. KBapk-ritooHHass MoAeib
aZpOHOB

117

®usuka 3a npeaenaMmu
CrannaptHoit mogenu. Témuast
Martepusi U TEMHasi SHEPTHS.
EnuncTBO DM3nUeckoil KapTHHBI
Mupa

https://m.edsoo.ru/Z2Q9U3C6Y

118

Ortarbl pa3BUTHS ACTPOHOMMUH.
3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/NOR8I1G1M

119

[TpuMEeHUMOCTh 3aKOHOB (DU3UKHU
JUTs1 OOBbSICHEHUSI TPUPOJIbI

KOCMHUYECKUX 00BEKTOB. MeTObI
aACTPOHOMUYECKUX UCCIIeIOBAHUI

https://m.edsoo.ru/17Q8F6Q6Y

120

CoBpeMeHHbIE ONTHYECKHE
TEJIECKOITBI, PAIUOTEIICCKOIIBI,
BHeaTMOC(epHas aCTPOHOMHUS

https://m.edso00.ru/C4X00Q6YOW

121

Bun 38é3nnoro neba. Co3Besaus,
SIpKHE 3BE3/IbI, TUIAHETHI, UX
BHIMMOE JBIKEHHE

https://m.edso0.ru/N1Z1T9V9IK

122

Conneunas cucteMa. CoJHIIE.
ConHeyHasi aKTUBHOCTb.
Uctounuk sneprun CosHua u
3BE3]T

https://m.edsoo.ru/D6X4E3L1E

123

3BE3bI, UX OCHOBHEIE

https://m.edsoo.ru/E2H6U8P20



https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O

XapakTepucTUKH. J(narpamma
"CIIeKTpaJIbHBIN KJIacc —
CBETUMOCTD"

124

3Be3 bl TIIaBHOM
[MOCIEN0BATEIBHOCTHA

https://m.edso0.ru/SSHOM6S0V

125

BryTpeHnHee cTpoeHune 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKIEHUN U 3BOJIIOLUN
CounHua u 3B€311. JTalbl KU3HU
3BE3]T

https://m.edsoo.ru/M3M5Y0C8W

126

Mneunsiii I[Iyte — Hamma
lNanakTuka. THIBI raJTaKTHK.
UYEpHble ABIPEI B 1pax rajJaKTHK

https://m.edsoo.ru/ESDOC5F6B

127

Bcenennas. Pacumpenue
Bcenennoit. 3akon Xab60ma.
Teopwust bosboro B3peIBa.
PennkroBoe nsnyyenue

https://m.eds00.ru/O9R8WIY 1Y

128

MacmrabHasi CTpyKTypa
Bcenennoi. MeTtaranakTuka

https://m.edsoo.ru/Q4F3H3L4K

129

Hepeménnsie mpo0iaembl
aCTPOHOMUU

https://m.eds00.ru/O6N5DOX7M

130

@U3NYECKUI MPAKTUKYM TI0 TEME
"HccneqoBaHnue MarHUTHOTO ITOJIA
IMIOCTOSTHHBIX MarHUTOB" WIIH
"HccnemoBaHue CBOMCTB
(beppoMarHeTUKoOB" UIH
"HUccimenoBaHue IeHCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

131

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuibl Amniepa' i
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Am1iepa OT cuiIbl TOKa" WK
"OnpeneneHne MarHUTHOM
MHIYKIMM HAa OCHOBE U3MEPEHUS
cuibl Ammepa”

https://m.edsoo.ru/\V7S7N9F2P

132

@U3NYECKUM IPAKTUKYM I10 TEME
"HccaenoBaHue SBIEHUS
AJIEKTPOMArHUTHON MHIYKIIUK"
i "Onpenenenne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJs"

https://m.edsoo.ru/P2L3A0D3N

133

@U3NYECKU IPAKTUKYM 110 TEME
"HccmenoBaHue IBIEHUS
camouHaykiuu'" win "Coopka
MOJIEJIH YJIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/VV4N3VOD9A

134

PU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U
MPYXUHHOTO MasiTHUKOB"

https://m.edsoo.ru/TSU7R4X6L

135

@U3NYECKU IPAKTUKYM I10 TEME
"[IpeoOpazoBaHue YHEPTUHU B
MPY>KMHHOM MasiTHUKE"

https://m.edso00.ru/G6J5Z1B2E

136

@U3NYECKUI IPAKTUKYM II0 TEME
"UccneqoBanue nepeMeHHOTO
TOKA Yepe3 MOCIEA0BATEIBHO
COEAMHEHHBIE KOHIEHCATOD,
KaTyILIKy W pe3ucTop' Win

https://m.edso0.ru/D3P8A0X6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

"UccnenoBanue paboThI
HCTOYHHKOB CBETA B LIEMHU
MepEMEHHOT0 ToKa"

137

Ou3nyeCKuil MPaKTUKYM 110 TEME
"N3yueHue napaMeTpoB 3BYKOBOM
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

@U3NYECKUM IPAKTUKYM II0 TEME
"N3mepeHue nokasaTesis
MPEJIOMJIEHHUS CTEKIIA" Win
"[Tomyuenune n3o0paxeHus B
CHCTEME M3 IUIOCKOIO0 3epKajia 1
JTUH3BL"

https://m.edsoo.ru/H4K414MOK

139

Ou3nyeCcKuil MPaKTUKYM I10 TEME
"HccneqoBanue 3aBUCUMOCTH
(bOKYCHOTO pacCTOSIHUS OT
BelIeCTBa (Ha IPUMEPE KUKUX
muH3)" win "M3mepenue
(OKYCHOTO pacCTOSTHUS
pacceuBarOUIUX JUH3"

https://m.edsoo.ru/H4C3S0K5V

140

@U3NYECKUI IPAKTUKYM I10 TEME
"Habmonenue nudpakmmu,
UHTEPPEPEHIINH U TOISIPU3ALIH
ceera"

https://m.edsoo.ru/N3M1B5H4B

141

OU3NYECKUIN TPAKTUKYM I10 TEME
"OmnpeneneHue UMIyabca u
SHEPTHUH PEISTUBUCTCKUX YACTHUIL
(o ¢otorpacdusim Tpexos
3apsKEHHBIX YaCTHUI] B MAarHUTHOM
nosie)"

https://m.edsoo.ru/F9D5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune nocrosHHOM [Inanka
Ha OCHOBE MCCJIEOBAHUS
dororddexra" unu
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAHNO] OT
HanpspkeHus"

https://m.edsoo0.ru/B6Y1T9C2U

143

@U3NYECKUM IPAKTUKYM I10 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOTO aTOMapPHOTO
BOJZIOpO/Ia ¥ ©3MEPEHUE
noctostHHOM Punbepra"

https://m.edso0.ru/T5N0J9D6N

144

@U3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoaKTUBHOTO
(dhoHa C UCTIOJIb30BAaHUEM
nosumerpa" win "M3yduenue
[OTJIOIIECHUS O€Ta-4aCTHILL
allfloMUHuEM"

https://m.edso00.ru/Q2D701P3J

145

@U3NYECKUI MPAKTUKYM TI0 TEME
"HaOaronenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JIs OTpeieNieHuUs
MMOJIOKEHHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro noxymapus
U sSipKue 3BE311bI" WU
"Habmronenus B Teneckorn JIyHbl,
IUTAHET, TYMaHHOCTE! U 3BE3/IHBIX

https://m.edsoo.ru/NOXOMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

ckorieHun"

146

O0001IeHNEe U CHCTEMAaTH3aIIHS
3HaHui. Ponb Gpusuku un
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHON B
ATUYECKOH cdhepax IesaTeTbHOCTH
yeJIoBeKa

https://m.edsoo.ru/T7S7TU5A9F

147

O06001eHe U cUCTEeMaTH3aLUs
3HaHuil. Pons 1 MecTO Qu3uKu 1
aCTPOHOMHUU B COBPEMEHHOU
HAay4YHOU KapTUHE MUpa

https://m.edsoo.ru/D3X0E9J8F

148

O0o001menne u cucTeMaTu3arys
3HaHuil. Ponb Gusnueckoil Teopun
B ()OPMHUPOBAHUY NPEICTABICHUI
0 (huznueckoi KapTuHEe MUpa,
MECTO (PU3NUECKON KapTHHBI MUpa
B 00IIEM psAJly COBPEMEHHBIX
€CTEeCTBEHHO-HAaYyYHBIX
NPEJCTaBICHUH O IPUPOJE

https://m.edso0.ru/0O9Z3W6E2M

149

O00011eHNE U CUCTEMATH3AIIHS
3Hanwui mo reme "Kuaemarnka"

https://m.edso00.ru/S0X9P3D3B

150

O0001IEeHNnE U CUCTEMATH3AINS
3gagui o teMe "Kunemartuka"

https://m.edsoo.ru/A3P8X2K5G

151

O0001IeHNE U CUCTEMATH3AIHS
3HaHui o Teme "J{unamuka"

https://m.edsoo.ru/X2C7H4U4 X

152

O0001IeHAE U CUCTEMATU3ALUAS
3gaHui o treMe "CraTnka
TBEpaoro tena'

https://m.edsoo.ru/T7D1M4U7C



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C

153

O00011eHE U cUCTEMATU3ALAL
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHMsI B MEXaHHUKe"

https://m.edso0.ru/W1J3TOD8O

154

O000I1IcHIE  CUCTEMATH3ALIHS
3HaHui 1o TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUYECKON
teopun"

https://m.edsoo.ru/F3F6 A8Q5I

155

O0001IEHAE U CUCTEMATU3ALUAS

3HaHUH 10 TeMe "TepMoaMHaAMUKa.

TemnoBrsie MaIHB"

https://m.edso00.ru/T1C976Y9J

156

O0001eHre U CHCTEMAaTH3AIIHS
3HaHUH 10 TeMe "ArperaTHble
cocTosiHHS BemiecTBa. Da3oBEBIC
nepexoanl"

https://m.edso00.ru/Y9J8J3B9G

157

O06001IEHNE U CUCTEMATH3AIHS
3HaHUH M0 TeMe "DIEeKTPUIECKOoe
mojie"

https://m.edsoo0.ru/P3V2N4G70Q

158

O0001IEeHrE U CUCTEMATH3AIIHS
3HaHUH 110 TeMe "TlocToSHHEBIN
ANEKTPUIECKUN TOK"

https://m.edsoo.ru/R1IE6M5LOT

159

O0001IEHHE U CHCTEMATHA3AINAS
3HaHui o teme "Toku B
pa3IM4HbIX cpeaax”

https://m.edsoo0.ru/H1K30204W

160

O0001IeHNE U CUCTEMATH3AIHS
3HAHUH 110 TeMe "MarautHoe
mose"

https://m.edsoo.ru/W5D2V6S7TW

161

PeseprubIiil ypok. O6001IeHIE 1
CUCTEeMaTH3allHs 3HAHUH 110 TeMe

https://m.edsoo.ru/B3F7O5C1F



https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

"DneKkTpoMarHuTHasi MHIYKIus"

162

PesepBubIil ypok. O600111eHIE 1
cUCTEMAaTHU3alUsA 3HAHUI 110 TEME
"Mexanndeckue Konedanus"

https://m.edsoo.ru/E1Y1A2HIL

163

PesepBHblii ypok. O600111€HNE 1

CHUCTEMAaTHU3al A 3HAHWM 110 TEME

"DeKTpOMarHuTHeIE KoJieOanus"

https://m.edsoo.ru/F8S9P7F8V

164

PesepBHblIii ypok. O6001ICHNE 1
cUCTeMaTH3allHsl 3HAHU 10 TeMe
"MexaHn4eckue u
AJIEKTPOMArHUTHBIE BOJHBI"

https://m.edsoo.ru/I7TR6C5M4A

165

166

PesepBHelit ypok. O6001ICHNE 1
CUCTEeMaTH3allHs 3HAHUH 110 TeMe
"Ontuka"

PeseprubIil ypok. O6001eHIE 1

cucreMatTmusanusa 3HaHHfI I10 TCMC
"OcuoBel CTO"

https://m.edsoo.ru/M4W5I5R8V

https://m.edsoo.ru/\V9Z5U6PIN

167

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3allys 3HaHUil 110 TeMe
"KopmyckyisspHO-BOJIHOBOM
nyanusm"

https://m.edso00.ru/0O2U5X7K40

168

PesepBHblit ypok. O600111eHNE 1
CHCTEMAaTH3aIMA 3HAHUN 110 TEME
"du3uka atoma"

https://m.edsoo.ru/U1Q9R3S8P

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMATH3aIIMA 3HAHUN 110 TEME
"®duszrka aTOMHOTO siApa 1
AJIEMEHTapPHBIX YaCTHIL"

https://m.edsoo.ru/BOY1C2P30Q



https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/V9Z5U6P9N
https://m.edsoo.ru/O2U5X7K4Q
https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/B0Y1C2P3Q

PeseprubIil ypok. O6001cHIE 1

170 CHUCTEMATH3AIMS 3HAHUH 10 TEME 1 https://m.eds00.ru/SS5R2W9F7G
"OnemeHTsl acTpoduzuku”
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/S5R2W9F7G




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEpaxX pojib U MECTO (HU3UKU B (POPMHUPOBAHUHU
COBPEMEHHON HAYYHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IIPAKTUYECKOM NEATEIbHOCTH JIFOIEN

10.2

YuuThiBaTh TPaHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NUECKUX MOJEIICH:
MaTepuasabHas TOUYKa, MHEpLUalIbHas CUCTEMa OTCYETA, aDCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN r'a3; MOJAEIU CTPOCHUS Ia30B, )KUJIKOCTEN U TBEPABIX TEI,
TOUCYHBIN DIIEKTPUUECKHM 3aps/l — P pelIeHnn HU3NMUECKUX 3a7a4

10.3

Pacnio3naBath pusnueckue siBaeHus (Iporecchl) 1 OOBIACHITH MX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KHHETHYECKON TEOPHH  CTPOCHHS
BEILIECTBA W DJEKTPOJAMHAMHUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JBUKEHHE, CBOOOJHOE TMaJgeHue Tell, ABUKECHHE 10
OKPYXKHOCTH, HWHEpIus, B3aumopeiictsue ten; Auddy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHUE XKUJIKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BEMa Tel
OpU HarpeBaHUM (OXJIAXIEHHUU), TEIJIOBOE pAaBHOBECHE, MCIapEHue,
KOHJICHCAIIUs, TUTABJICHUE, KPUCTAJUTH3AIUs, KATIEHUE, BIaXKHOCTh BO3]lyXa,
MOBBIIIICHHUE J1aBIICHUS ra3a MPH ero HarpeBaHUM B 3aKPBITOM COCY/IE, CBA3h
MEXy MapaMeTpaMH COCTOSIHUSA ra3za B M30IpoLieccax; dJIEKTPU3aLus Tell,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnwuceBaTh MEXaHUYECKOE JBMKEHHUE, MCTONIB3YS (PH3MUECKUE BEITHMYHHBIL:
KOOpPJMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTb, YCKOPEHHUE, Macca Tela, CUia,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEpPrus, IOTCHIHUAIbHAs DHEPIHUs,
MeXaHudeckas paboTa, MexXaHMYecKas MOIIHOCTb; TIpU  ONHCAHUM
IPAaBWJIBHO TPAaKTOBaTh (PU3WYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX
0003HAUeHHUs] W EIMHULBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINE JTAHHYIO
(u3NYECKyI0 BEIMUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€JI W TEIUIOBBIE SIBJICHUS,
UCHONB3YS (hM3MUECKHUE BEMYMHBI: JaBJICHUE ra3a, TeMIepatypa, CpeaHss
KHUHETHYECKast SHEPIUs Xa0TUYECKOI 0 JBUKECHUS MOJIEKYIL,
CpPEeIHEKBaJpaTHU4Hasl  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSISL dHEprusi, padoTra raza, kod(p(UIHEHT MOJEe3HOro ACHCTBUS
TEIUIOBOTO JIBUTaTesl; MPU ONMMCAHWU MPABHIBHO TPAKTOBATh (PU3NYECKUIN
CMBICIT HCIOJIb3YEMbBIX BEJIMYWH, UX O0O3HAUECHMS M €IUHUILbI, HaXOJIUTh
(hopMyIbl, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3y4YEHHbIE  JJEKTPUYECKHE  CBOICTBa  BELIECTBA U
JeKTpUYECKUE SABJIEHUS (IIPOLECCHI), UCTOIb3Ysl (U3NYECKHUE BEINYHHBI:




10.7

BHCKTpI/I‘leCKI/Iﬁ 3apAan, OSJICKTPHYECKOE II0JIC, HaHpH}KéHHOCTb I10JIA4,
IMMOTCHIMAJI, PAa3HOCTH IMOTCHIMUAJIOB, IIPHU OIMMCAHUHN IMPABUJIBHO TPAaKTOBATh
(1)PI3H‘-IGCKHﬁ CMBICJI UCITIOJIB3YEMbBIX BCIMYHH, UX 0003HaYCHUS U CIWHUIIbI,
YKa3bIBaATh (I)OpMy.]'IBI, CBA3BIBAIOIIUC JTaHHYIO (I)PBPI‘-ICCI(YIO BCJIMYHHY C
APYruMu BCJIIMUNMHAMU

aHAJTM3UPOBATh (PU3UUYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (pr3ndecKkue
3aKOHbl M MPHUHIUIIBI: 3aKOH BceMHUpHOro tsaroreHus, I, II u III 3axoHbI
HproTroHa, 3aK0H COXpaHEHUsT MEXAHUYECKOW DHEPIruH, 3aKOH COXPAHCHUS
MMITYJIbCa, NOPUHUMI  CYNEPHO3ULUMUA CUJI, NPUHUMUII PABHOIIPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJECKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KUHETUYECKOMN
SHEPrHH TEIUIOBOTO JBIKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoi,
IEPBBI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO
3apsna, 3akoH KynoHa; mpu 3ToM pa3inuaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHHE M YCIOBHUs (TpaHMIIBI, 00IACTH)
MPUMEHUMOCTH

10.8

10.9

OOBACHATH OCHOBHBIC TPHHLMUIBI JCHCTBUS MAIWH, TNPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh  YCIOBHS MX  0e30MacHoOro
VCIIOJIb30BaHUS B IIOBCEITHEBHOM KU3HU

BEITIOTHATE 3KCHEPUMEHTHI M0 HCCIISIOBAHUIO (DU3WUSCKHUX SIBICHHA W
IIPOIIECCOB C MCIIOJIb30BAHUEM MPSMBIX U KOCBCHHBIX H3MEPEHHUIA; IPH 3TOM
(dhopmMynupoBath npodiemy (3agady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 TPEAJIOKEHHOTO 000pYyIOBaHUs, TIPOBOJAUTh OIBIT
¥ GOPMYIIUPOBATH BBHIBOIBI

10.10

OCYIIIGCTBJUITI) MMpAMBIC WU KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
Ipu 3TOM BI:I6I/IpaTI: OIITUMAJILHEII CIOCO0 HU3MCPCHUSA U HCIIOJIB30BATH
HN3BCCTHBIC MCTOAbI OLICHKH HOFpCLLIHOCTCfI H3MepeHHI>i

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (U3NYECKUMHU  BEIMYUHAMU C
UCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHH; TP 3TOM KOHCTPYHpPOBAaTh
YCTAHOBKY, (PUKCHpOBAaTh  pe3yNbTaThl  TOJXYYEHHOW  3aBUCHUMOCTH
¢u3nyeckux BENUMYMH B BUAE TaOmUI U TpaduKoB, AeNaTh BHIBOJBI IO
pe3ysbTaTaM UCCIIEI0BAHUS

10.12

Cobmronats paBmiTa 6€301MacHOTO TPYya MPH MPOBEJICHUN UCCIICAOBAHHIA B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Yy4eOHO-UCCIIEJIOBATEIIbLCKON U
HpOGKTHOI‘;I ACATCIBHOCTH C UCIIOJIBb30BAHUCM U3MCPUTCIILHBIX YCTPOI\/'ICTB u
71a60paTOpHOTrO 000PYIOBAHUS

10.13

Pemate pacu€THpie 3amauM C SBHO 3aJlaHHONW (PU3WYECKOH MOJIEIIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M TIPHHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UYECKUE BEITMYUHBI
u Qopmymnbl, HEOOXOAMMBIE IJs €€ pelIeHHUs, MPOBOAUTH PACUEThl U
OLICHUBATh PEATLHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3UUCCKOMN BETHUNHBI

10.14

Pemats Ka4eCTBEHHbBIE 3a7a4u: BBICTPaNBaTh JOTUYECKH
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYXICHU C OMNOpOM Ha H3YyYCHHBIC




3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IG SIBJICHUSA

10.15

UcnonpzoBath  mpu  pemeHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM IS TIOUCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTallud M MpPEACTaBICHUs] Y4eOHOW U  HAayYHO-TIOMYJISIPHOMN
UHQOpPMALMK, MOJYYEHHOW M3 pa3IMYHBIX MCTOYHUKOB; KPUTUYECKH
aHAIM3UPOBATH MOTYYaeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTE IpUMEpPHI BKJIa/1a POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-PU3UKOB
B Ppa3BUTHE HayKH, OOBSICHEHHE TPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TeopeTHueckue 3HaHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU
Ui obecriedeHnsi 0€30IACHOCTH TpH  oOpamieHun ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUUIsI COXPAHEHUS 370POBbS M COOJIOACHUS
HOPM DKOJIOTUYECKOTO MOBEAECHHS B OKPYKaIOLIEH cpeze

10.18

PaGorate B rpymme C BBINOJHEHHEM pa3UYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYyHIbl, PALMOHAIBHO PACHpPEENSITh 00sI3aHHOCTU U
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyallMsX, aJCKBATHO
OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYNIIbI B pELICHUE
paccmaTpuBaeMoil mpoOIemMbl

11 KIIACC

Kon
NpoBePsSIEMOr0
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOEHUS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero 06pa3oBaHus

JleMOHCTpHpOBATh HA MPUMEpPaxX poiib U MECTO (PU3UKH B (POPMHUPOBAHUH
COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOIMH, B IPAKTUYECKOW HEATEIbHOCTH JIIOJIEH, LEIOCTHOCTH U
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4YuThIBaTh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (HU3UUECKUX MOJeINei:
TOYEUYHBIN DJIEKTPUYECKUM 3apsij, sJepHas MOJCNIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO Sipa MPH peIIeHUH (PU3NUIECKHUX 33124

11.3

PacriosnaBath Gu3uyeckue siBiieHus (TPOIECChl) B OOBSICHATH UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMHUKA M KBAaHTOBOH (DU3MKH: 3JIEKTpUYECKas
POBOJUMOCTh, TEIUIOBOE, CBETOBOC, XHMHYCCKOE, MArHUTHOE JICHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, HICKTPOMArHUTHAS UHAYKIHS, JICHCTBUE
MarHUTHOTO TIOJS HAa TIPOBOJAHMK C TOKOM W JBWKYIIUHCS 3apsil,
JJIEKTPOMATHUTHBIC KOJIeOaHusI u BOJIHBI, pSIMOJIMHEIHOE
pacmpocTpaHeHHe CBeTa, OTpPakeHHe, MpeTIOMIICHHE, HWHTephEpeHIHs,
TU(PaKIUs U MOJIIPU3AINs CBETa, JUCIICPCUs CBETa, POTOIICKTPHUUCCKUIN
apdext (porodddekr), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa,  €CTECTBEHHas M HMCKYCCTBEHHas




PaaAHOaKTHUBHOCTDb

11.4

OnuceIBaTh HN3Y4YCHHBIC CBOMCTBA BeIIIECTBa (SJICKTPI/I‘-ICCKI/IC, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb pA3JIMYHBIX Cpel) U
JNEKTPOMArHUTHBIE  SIBI€HHUA  (MIPOLIECCHI), HCHOIB3Yyd  (PUINUECKUE
BEJIMUMHBI: AJIEKTPUUECKUI 3apsi], CUiIa TOKa, SJEKTPUUECKOEe HaIpsHKEHHUE,
AJIEKTPUYECKOE COMPOTHBJICHUE, pa3HOCTh moTeHrumanoB, JDJIC, pabota
TOKA, WHAYKUWAS MarHuTHOro moJisl, cwia Awmrmepa, cwia JlopeHua,
WHAYKTUBHOCTH KAaTYIIKW, DOHCPIUA SJICKTPUICCKOI0O U MAarHuTHOTO HOHeﬁ,
NEepUoA M YacToTa KoleOaHWii B KOJeOaTeIbHOM KOHTYpE, 3apsii W CHIla
TOKa B TpOIleCCe TapMOHHUYECKHX JJIEKTPOMATHUTHBIX KOJEOaHMIA,
(boKycHOE pacCTOSsHME W ONTHYECKas Cuja JIMH3BI, TMPU OMHCAHUU
IMPaBUJIBHO TPAKTOBATb (1)I/I3I/ItI€CKI/II\/JI CMBICJI HCIOJIB3YCMBIX BCIIWYHWH, HUX
0003HAUEHHs] U EIUHMIIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOLINE TAHHYIO
(hu3MUECKYIO BETHUMHY C APYTUMHU BEIHUUHAMU

115

OnuceiBaTe H3y4YCHHBIC KBAHTOBBIE SBICHHMS M IIPOLECCHI, HCIOIb3Ys
(u3nuecKkyue BEIMUUHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJINHA BOJIHBI
M YacTOTa CBETa, DHEPrusi M HMITYyIbC (POTOHA, TMEPHOA IOoJIypacraja,
DHEPrus CBA3M ATOMHBIX SJE€p; NPU ONHUCAHUU NPABWIBHO TPAaKTOBaTh
($u3nYecKUii CMBICT UCTIONB3YEMBbIX BEJIMYMH, UX 0003HAYEHUS U €IUHMIIBI,
yKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIHUHHY C
JPYTMMH BETMYUHAMU, BBIYUCIIATH 3HAUEHUE (PU3NUECKON BETUUMHBI

11.6

AnHanu3upoBaTh QU3NUECKUE MPOIIECCH U SIBICHUS, UCIIONB3Ys (PU3NUECKUe
3aKOHBl W NOPUHIMNBL: 3akoH OMa, 3aKOHbI IOCJIEAOBATEILHOIO U
HapauIeIbHOTO COCIUHEHNS IPOBOIHUKOB, 3aKoH Jxoyist — JleHna, 3akoH
AJIIEKTPOMArHUTHONH HWHIYKIWH, 3aKOH MPSMOJMHEHHOTO PacIpOCTPaHECHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJOMJICHHUS CBETAa, YpaBHEHUE
OunnmTeitna ang  QoTtorddexra, 3aKOH COXpAaHEHHS JHEPruH, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOH COXPAHEHHMS HJIEKTPUYECKOTrO 3apsia, 3aKOH
COXpaHEHUs] MaCCOBOTO YHCJA, MOCTyIaThl bopa, 3aKOH pajlOaKTUBHOTO
pacmaza; MmpH 3TOM pa3IudaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAXEHHE M YCJIOBUS  (IpaHUIbl,  00JacTH)
IPUMEHUMOCTH

11.7

OnpenensTh HampaBiIeHHE BEKTOpa HWHAYKIWA MAarHUTHOTO  TOJIS
MIPOBOJHUKA C TOKOM, cuJibl Amriepa u cuiibl JIopeHiia

11.8

CtpouTh W ONHUCHIBATH H300paKEHHE, CO3AABACMOE IJIOCKHM 3EpPKajioM,
TOHKOM JTUH30U1

11.9

BBINONHATE 3KCIEPUMEHTHI IO HUCCICIOBAHUIO (U3NYECKHUX SIBICHUA W
IMPOLCCCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBCHHBIX H3Mep€HHﬁ; IIpu 5TOM
(dhopMynpoBath npodieMy (3amavy) ¥ TAMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTH OIBIT
¥ GOpPMYIUPOBATH BHIBOIBI

11.10

OcymecTBiATh NpsIMble U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEJIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEPEHHS U HUCIOJIb30BaTh




HN3BCCTHBIC ME€TOAbI OLICHKH HOFpCH.IHOCTGfI I/ISMepCHI/Iﬁ

11.11

HccnenoBaTh 3aBHCHMOCTH  (PU3UYECKHUX BEJIMYMH C HCIIOIB30BaHUEM
NPSMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBAThH
pe3ynbTaThl IMOJYYECHHOH 3aBUCUMOCTH (U3UYECKHUX BEJIWYMH B BHJIE
TaOJIUI U TPaUKOB, A€TaTh BBIBOABI 110 pe3yabTaTaM HCCIIEI0BaHUS

11.12

CobmronaTh paBuia 0€30MacHOTO TPY/a MPHU MPOBEACHUU UCCICIOBAHUN B
pamMkKax  y4eOHOrO  OJKCIEpHUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOH U
MPOEKTHOU AESITENFHOCTU C UCIIOIH30BAHIUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a60paTopHOro 000y I0BaAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHOW (PU3WYECKONH MOJEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M TIPHHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3UUECKUE BEIMYUHBI
u Qopmyinbl, HEOOXOAMMBIE IJs €€ pelIeHUs, MPOBOAUTH pPAcuéThl U
OIICHUBATh PEAILHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3NICCKOM BETUUHMHBI

11.14

Pemate KaueCTBCHHbBIC 3a7a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCY)KICHHM C OMOpON Ha H3y4CHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUEC SIBICHUS

11.15

Hcnonb3oBaTh  MpU  pelIeHUH  y4eOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAallMOHHBIE  TEXHOJOTHMU  JUIsl  TIOMCKA, CTPYKTYpPHpPOBaHUS,
UHTEpPIIPETAllUd U TPEACTABICHUS y4yeOHOW U Hay4dyHO-TIONYJISpHOU
UHQOpPMALIMK, TOJYYCHHOW W3 pPAa3IMYHBIX HMCTOYHUKOB; KPUTUYECKH
aHaAJIM3UPOBATh MOJydaeMyr0 HH(OpMAIIIO

11.16

OOBSCHITh TPHUHIUIIBI JEWCTBHSI MAaIllMH, NPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS HX O€30MacHOr0 WCIOJIL30BAaHUS B
IOBCEIHEBHOU KU3HU

11.17

[IpuBOANUTE PUMEPHI BKJIAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pPa3BUTHE HAayKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOT UM

11.18

Hcnonb30BaTh TeOpeTHUECKHUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOU KHU3HU
g obecriedeHuss Oe30macHOCTH MpH  oOpalleHuH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUs 3/70POBbS M COOJIOAECHUS
HOPM 3KOJIOTHYECKOI'0 MIOBE/IEHUS B OKPYXKaIOLIEH cpeie

11.19

PabGorate B rpyane ¢ BBIIOJHCHHUEM Pa3jInYHbIX COLOUAJIbHBIX pOJ'ICfI,
IUTAHUPOBATh paboTy TPYMIIbI, PAIIMOHAIBHO PACHPEEIIATh 00SI3aHHOCTH U
IJIAHUPOBATH JIEATEIbBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJEKBaTHO
OLICHMBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TpYNIbl B peELICHHE
paccMaTpuBaeMon mpooIeMbl




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kox Kox nposepsiemoro

pasaejaa JIEMEHTA

IIpoBepsieMble 31eMeHTHI COIEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o mpupoae. Haydnwsie meTos
MO3HAHMA OKpYXaromiero mupa. Poib skcnepiuMenTa
M TEOpUM B TpoIecce TO3HAHUS TPHUPOJIBI.
DKCIepUMEHT B (pusnke

1.2

MopnenupoBanue du3uueckux  sABJICHUHN "
npoueccoB. Hayunble rumotesel. ®Pusnyeckue
3aKOHBI W Teopuu. [I'paHMuBl ITPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpHHIMI COOTBETCTBUSI.
Ponrp u wmectro ¢usuku B popMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KapTUHBI  MHpa, B
MPAKTUYECKOM IeSITETbHOCTH JIOIeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe — nBwxkeHue.  OTHOCUTENIBHOCTH
MexaHuueckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropust

2.1.2

[lepemenienue, CKOpoCTh (CpedHsii CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepHAIbHOMN
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBbI KOOPJHMHAT.
CrnoxeHre MepeMeIeHU U CII0KEHHE CKOPOCTEH

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
nBwkeHue. ['padukn 3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpEHUs, IyTH H IEpPEeMEIIEHUs
MaTEPHAIbHONU TOUYKH OT BPEMEHU

2.14

CBobOoHOE mazieHue. Y CKOpeHrne CBOOOHOTO
najcHus

2.15

Kpuonuneiinoe JBH>KCHUE. PaBHOoMepHOE
JIBUKEHHE MaTepUalbHOM TOYKU IO OKPYKHOCTH.
VrioBas cKOpOCTh, JIMHENHAsA CKOpocTh. [leprnon u
qyactoTa. LleHTpocTpeMUTEIbHOE YCKOPEHUE

2.1.6

2.1.7

TexHuueckne yCTpONCTBA: CIHUIOMETP, IBHKCHHE
CHapsI10B, LIETIHBIE U PEMEHHBIE NIEPEJadn

[lpaktudeckne paboThl. M3MepeHHEe MIHOBEHHOM
ckopoctd. HMccnenoBaHue COOTHOLICHHUS MEXKIY




IIyTSIMH, IIPOMACHHBIMU TEJIOM 3a
IIOCJICZIOBATEIIbHBIE PABHBIC NPOMEKYTKH BPEMEHHU
IIPY pPaBHOYCKOPEHHOM JIBJKEHUM C HayaJbHOMN
CKOpPOCTBIO, paBHOW HyI0. M3ydeHue nBUKECHUSA
IIapUKa B BA3KOM XUAKOCTU. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

TMHAMUKA

2.2.1

IIpunnun  otHocutensHOCcTH ['amunes.  Ilepsbri
3akoH HeroToHa. MHEpIMabHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHiun cyneprno3unuuu cuil

2.2.3

Bropoii 3akon HeroTOHA 1151 MaTEpUAIBHON TOYKH B
uHepuuaibHoil cucteme otcuéra (MCO). Tperuit
3aKk0H HpIO0TOHA [U1s1 MaTepHalIbHBIX TOUYEK

2.24

3akOH BCeMHUpPHOro TAroteHus. Cuiia TAKECTH.
[lepBas kocmuueckasi cCkopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenwe. Cuna TpeHUS
CKOJIbXKEHUSI U cuja TpeHus mnokos. Koaddumment
Tperust. Cuiia COMPOTUBIICHHS TIPU JIBHKCHHUH TeJia
B )KHJIKOCTH WJIU Ta3e

2.2.7

[loctynarensHOe W BpamaTelbHOE  JBUIKCHHE
abCOJIFOTHO TBEPIOTO TEJIa

2.2.8

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpAILIEHUS.
IInedo cuibl. YciioBus paBHOBECUS TBEPIAOrO Teia B
HNCco

2.2.9

TexHUuecKre yCTpONCTBA: MOAUIUITHUKHY, TBUKECHUE
I/ICKyCCTBeHHBIX CHYTHI/IKOB

2.2.10

[lpaktuueckne paboTel. M3yueHwe  ABMKCHHS
Opycka 0 HAKJIOHHOM IJIOCKOCTH IOJ JEHCTBHEM
HECKOJbKUX cui. MccienoBaHue 3aBUCHMOCTH CHII
yIOPYroCcTH, BO3HHUKAOIMX B JIe(OopMUPYEMOit
NPYXHHE U PE3UHOBOM 00paslie, OT BEJIWYMHBI UX
nedopmaruu. MccienoBanue ycinoBuil paBHOBECHS
TBEPAOTO TENA, UMEIOIIETO OCh BPALLEHUS

2.3

3AKOHbI COXPAHEHNS B MEXAHUKE

23.1

Nmmynse MaTepualbHOM  TOYKH, CHUCTEMBI
MaTepuaabHbIX TOYEK. IMIylIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TeJla

2.3.2

3akoH coxpaHeHus umiyinbca B MCO. PeakTtuBHOE
JBHKCHUE

2.3.3

PabGora crbl




2.34

MOIIHOCTE CUJIBI

2.3.5

Kunetnueckass 5»Hepruss MaTepHAIBHOM  TOYKHU.
TeopemMao KHHETHYECKOM SHEPIUU

2.3.6

[Morennmanbaas dHeprusi. [loTeHManbHas dHEPTHs
yIpyro nehopMHPOBAHHOM PYKHHBI.
HOTGHHI/I&J’[BH&H 3Hepr1/m TCJ1a B6HI/ISI/I HOBerHOCTI/I
Semiun

2.3.7

IloTeHunanbpHbIE U HEMOTEHIMAIBHBIE CHIIbL. CBA3b
paOoOThl HENOTEHUMAIbHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM SHEpPruu CHUCTEMBI Tell. 3aKoH
COXpaHEeHMsI MEXaHUYECKOW IHEPTUU

2.3.8

anyrI/Ie U HEYIIPYT'UC CTOJIKHOBCHU

2.3.9

TexHuyeckue  yCTpONCTBa: JABIJKEHHE  PaKer,
BOJIOMET, KOTIEp, MPYKUHHBIA TUCTOJIET

2.3.10

[Tpaktudeckue padoThl. M3yueHune cBSA3U CKOPOCTEH
TeJ mpu Heynpyrom ynaape. HccimenoBanue cBsi3u
paboOThl CHIBI C U3MEHEHMEM MEXaHHUYECKOM
HHEPIruy Teia

3 MOJIEKVJIAPHASA ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUI

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON TEOpHH. BpOyHOBCKOE JBHIKEHUE.
Jduddysus. Xapakrep IBIKESHUS H B3aHMOICHCTBHS
YacTHUIl BELIECTBa
Mognenu cTpoeHHus ra3oB, >KMIKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOICTB BEIECTBA HAa OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIL. Konnuectso BELIECTBA.
ITocrosiHHas ABoragpo

31 314 TemoBoe  paBHoBecwe. Temmeparypa u  eé

m3mepenue. [llkana temneparyp Llenbcus
Monens uaeanpHOoro rasza. OCHOBHOE YpaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HIECAIBHOTO
rasa
AOcomioTHass TeMIiepaTypa Kak Mepa CcpenHen

3.1.6 KMHETUYECKOM HSHEPruu  TEIJIOBOIO  JBUIKCHMS
yactul rasza. [llkana remneparyp KensBuna

317 VYpaBuenune Kianeiipona — MenneneeBa. 3akoH
JanbToHa

318 ["a3oBble 3akoHBI. M30mpoliecchl B UJ1€aIbHOM Ta3e C

MOCTOAHHBIM KOJHUYCCTBOM BCHICCTBA: H30TCPMaA,




n30Xxopa, u3obapa

3.19

TexHu4ecKre ycTpoicTBa: TEPMOMETpP, ObapoMeTp

3.1.10

[Tpaktudeckue paboTel. M3mMepeHre Macchl BO3ayxa
B KJacCHOM KomHarte. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUA pPa3peKEHHOI0
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoanHamuyeckas cucTeMa. Bnyrtpennss
SHEPTHsI TEPMOJUHAMHYECKON CHUCTEMBI M CITIOCOOBI
e€ N3MEHEHUA

3.2.2

KomnyectBo Termotsl u  paboTta. BuyTpenHss
SHEPIHsi OJHOATOMHOI'O UJICaJIbHOIO ras3a

3.2.3

Buasl TEeIIoNepe1avuu: TETIOTIPOBOHOCT,
KOHBEKIIMA, W3JIydeHHue. TemmmoéMKOCTh  Tena.
VnaenpHas  TEIJIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYCCTBA TCIIJIIOTHI HpI/I TeHnonepe;[aqe

3.24

[lepBoiii  3akoH TepMmonuHamMuku. [IpumeneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLECCaM.
['padmueckas uHTEpIIpeTais PabOTHI Ta3a

3.25

TemmoBrle MAaIlIUHBbI. [IpuHIMIIBL JIeUCTBUS
TerioBbiX MammH. [IpeoOpa3oBaHusi SHEpPruu B
TEIJIOBBIX MammmHaxX. Koadduiument mnomae3Horo
nevicteus (nanee — KI1J]) termoBoit mamuubl. [ukin
Kapno u ero KII]

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpatumocTh
MpoleccoB B npupoAe. TerioBble ABUTATENH.
DKoJornyeckue npodaemMbl TEIIOIHEPIE€TUKU

3.2.7

TexHu4eckne yCTpoMCTBa: JIBUTATENIb BHYTPEHHETO
Cropanusi, 6bITOBOI XOJOJMIBHUK, KOHAULIMOHEP

3.2.8

[Tpaktnueckue paboTel. M3mepeHwe ynenbHOM
TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa3OBaHHe N KOHACHCaIus. I/IcnapeHHe 151
KHIICHHC. y,[[eJ'IBHafI TCIIJI0Ta Hap006pa3OBaHI/I5{.
3aBHCHUMOCTh TEMIICPATYpPbl KUIICHUA OT JaBJICHUA

3.3.2

AOCOIOTHAS 1 OTHOCUTENIbHAS BIIAXXKHOCTH BO3TyXa.
Hacelennsiii nap

3.3.3

Tépnoe Tteno. Kpucramnmmueckue u amopdHbie
Tena. AHU30TPOIINS CBOWCTB KpUCTaLIoB. JKuakue
KpucTayibl. COBpeMEHHbIE MaTEpUAIIbI

3.34

[InaBienre u KpucTauM3auus. YAeiabHas TEIIoTa




miaBiaeHus. Cyomumanms

3.35 YpaBHeHME TEII0BOroO OanaHca
TexHuueckue yCTpoiicTBa: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHUU TOTYIECHUS
e COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHU
337 [lpaktuueckue paboTel. M3mepeHue BIAXKHOCTH
e BO3/yXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATHUKA
411 OnexTpuzanus Tel. OJeKTpuyeckud 3apsan. JBa
o BUJIA DJIEKTPUYECKUX 3aPSI0B
4.1.2 [TpoBOIHUKY, TUATIEKTPUKH U TTOTYTTPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs ICKTPUIECKOTO 3apsiaa
41.4 Bsaumopericteue 3apsioB. 3akoH Kynona
DneKTpuyecKoe ToJe. Hanpsoxénnoctsb
4.15 anekTpuueckoro mnons. [lpuHiun cynepno3uiuu.
JlvHUM HANIPSHKEHHOCTH IEKTPUYECKOTO TOJIS
416 Pabora CHIT AIIEKTPOCTATUYECKOTO OJISl.
o [MoTeniman. Pa3HoCTh MOTEHIIMAIOB
4.1 [IpoBOMHUKM ¥ JAMINEKTPUKH B  IMOCTOSTHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpuueckas
MPOHHUIIAEMOCTh
OnexrpoéMkocTs. KonzaeHcaTtop. DNEeKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsHKEHHOTO
KOH/IEHCAaTopa
Texnuueckue YCTPOMCTBA: JIEKTPOCKOIL,
419 AIIEKTPOMETP, AJIEKTPOCTaTUYECKAs 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [TpakTuyeckue paboThI. W3mepenue
- 3JIEKTPOEMKOCTH KOHJIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnosus CYIIECTBOBAHHUS MIOCTOSTHHOT O
421 ANEKTPUYECKOro Toka. Mcrounnku Toka. Cuiia Toka.
4.2 [TocTostHHBINM TOK
42.2 Hampsixenue. 3akon Oma 11 ygacTka 1enu
423 DneKTpuiecKoe COIIPOTHBJIICHUE. VY nenbHoe
o CONPOTHUBJIEHHE BEIECTBA
424 [TocnenoBarensHOEe, MapayIebHOE, CMEIIAHHOE




COCAUMHEHUC ITPOBOJHUKOB

425

PaGorta snextpuueckoro Ttoka. 3akoH Jlxoynsa —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYICCKOI'O TOKa

4.2.7

anekTponaBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHCC COIIPOTUBJICHHUEC HCTOYHHKA TOKa.
3aKoH Oma s MIOJTHOM (3aMKHYTOI)
anekTpuyeckoi rienu. Kopotkoe 3ambIkaHue

4.2.8

DJIEKTpOHHAsA MPOBOJWMOCTh TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONPOTUBIEHUS  METAIOB  OT
Temneparypbl. CBEpXIPOBOJAUMOCTh

4.2.9

OnexTpuueckuii Tok B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[TomympoBonauku. CoOcTBeHHass W TIpPUMECHas
IIPOBOAMMOCTh TOJYIPOBOAHUKOB. CBolicTBa p-Nn
nepexoza. [lonynpoBogHuKOBbIE TPUOOPHI

4211

DNEeKTPUYECKHUM TOK B AIEKTPOIUTAX.
DNEKTPONIUTHYECKAST JUCCOLUHALIMS. DIIEKTPOJINU3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIN U
HECAMOCTOSITENbHBIA  pa3psan. Paznuunble THIBI
CaMOCTOSITENILHOTO pa3psaa. Monnus. [Tna3zma

4.2.13

TexHu4eckrne ycTpOMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTaT, MICTOYHUKH TOKa, JJIEKTPOHArpPeBaTEIIbHBIC
npuoopBHl, 3JIEKTPOOCBETUTEIIBHBIE npudopHI,
TEPMOMETD  COINPOTUBIICHUS, BaKyyMHBIH JUOI,
TEPMHUCTOPBI " (doTope3ncTopsl,
MOJIYIPOBOJHUKOBBIM O, TaJIbBAHUKA

4.2.14

[IpakTueckue paboThl. I3yueHue cmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC  wucTOYHMKA TOKAa W €ro
BHYTPEHHETO CONPOTHUBIICHHUS. Habmonenue
AJIEKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aejaa 3JIEMEHTAa
4

IIpoBepsieMble 3JIEeMEHTHI COEPKAHUSA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKIWA

4.3

43.1

IlocTosiHHEBIE MAarHuThbL. B3aumonaeincTBue




IIOCTOAHHBIX MAarouTOB

MarnuTtHoe nosne. BekTop MarHUTHOW MHAYKIUH.
[Ipunuun cynepno3unuu. JIMHMM — MarHUTHOMR

4.3.2 uHaykuuu. KaptuHa TUHUE MarHUTHOM MHAYKIUU
T0JISI TOCTOSIHHBIX MarHUTOB
MarauTHO€E noJjie MpoBOAHUKA ¢ TOKOM. KapTuHa
JMHUAK TOJS JJIMHHOTO MPSIMOTO TPOBOJAHHMKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHUKA, KaTYHIIKU C
TOKOM. OmbiT  Opcrena. BiaumonetictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cunia Amriepa, €€ MOIyJb M HalpaBIICHHUE
Cuna Jlopenma, e€ MOIyldb U HampaBICHHE.
4.3.5 JIBum>KeHHE 3apsDKEHHOM 4acTHULBI B OJHOPOJHOM
MarHuTHOM noJje. PaGota cusl Jlopenia
4.3.6 SIBrieHUE IEKTPOMArHUTHOW MHTYKIINU
4.3.7 [ToTox BekTOpa MarHUTHOM UHTYKLIUU
438 OJIC  wuHaykumu. 3aKOH  3JIEKTPOMATHUTHOM
e unayknuu Papajges
Buxpesoe snexkrpuyeckoe nosue. 3J1C uHAYKINHN B
4.3.9 MPOBOJIHUKE, JIBIXKYIIEMCS TOCTYNATEIbHO B
OJTHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenma
4311 NunyktuBHocTh. SIBnenue camounaykiuu. DJC
s CaMOMH/IYKIIMH
4.3.12 DHeprus MarHUTHOTO TOJISt KATYIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuuecKkrne yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,
4.3.14 AJIEKTPOMAarHUThI, 3JIEKTPOABUIATENb, YCKOPUTEIH
3JIEeMEHTapHBIX YACTHIl, UHAYKIIMOHHAS TeYb
[IpakTueckue paboThl. M3yueHue MarHUTHOIO
MoJIsl KaTylmKu ¢ TOKOM. MccnenoBanue AencTBUS
4.3.15 IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBaHnue SABJICHUA BHCKTPOMaFHHTHOﬁ
HHAYKOUA

5 KOJIEBAHUS 11 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Komnebarensnas cucrema. CBOOOMHEIE KOJIEOAaHUS.
£ 1 5.1.1 l'apmonnueckue konebanms. Ilepuon, dacrora,
aMIUTATy1a U da3a KoineOaHui
5.1.2 [Ipy>xuHHBINA MasgTHUK. MaTeMaTU4eCKUNA MAsITHUK
5.1.3 VYpaBHeHue FapMOHHYECKUX KosieOaHui.




Kunemarnueckoen JUHAMHUYECKOC OITMCaHUuEC
K0J1e0aTeIbHOTO JABUXKCHUS

[IpeBpamienne sHepruv MpU TAPMOHHUECKUX
koneOanuax. CBsA3pb aMIUIMTYIbl  KOJeOaHHIA

>14 HCXO/HOM BEIMYMHBI C aMIUIMTyJaMU KojeOaHHH
€€ CKOPOCTH U YCKOPEHHUS
KonebarenbHblii KOHTYP. CBobopHbIe
9JIEKTPOMArHUTHBIE  KOJEeOaHUs B  HJICAIBHOM
5.15 KojeOaTeIbHOM  KOHType. AHAJOTUS  MEXIY
MEXaHUYECKHUMHU u 3JIEKTPOMarHUTHBIMU
kosiebanuamu. @opmyna TomcoHa
516 3aKOH COXpaHEHHs DSHEPIUH B  HUACAIBHOM
o KoJIe0aTeIbHOM KOHTYpE
BeinyxneHHbBIE MeXaHUYEeCKue KoJIe0aHMUs.
5.1.7 Pe3onanc. Pe3onanchHas kpuBas. BbIHyXJIeHHBbIE
3JIEKTPOMATrHUTHBIE KOJICOaHMUS.
518 Ilepemennslit Tok. CHHYCOHUJAIbHBIN IEPEMEHHBIN
o TOK.
519 MOImHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJIHOE H
o NEHCTBYIONIEE 3HAUEHUE CUIIBI TOKA U HANPSKEHHS
Tpancpopmarop. IIpousBoactBo, mnepenaya u
norpelieHne JIEKTPUUYECKON SHEPIHUH.
5110 DKOJIOTHYECKHEe  PHUCKA TIPH  MPOU3BOJICTBE
o DIIEKTPUYECKON SHEPTUH. KynsTypa
WCIOJIb30BAHUS AJIEKTPOIHEPTHU B MOBCEIHEBHON
KHU3HU
5111 TexHuueckue YCTPOMCTBA: ceiicmorpad,
o SIIEKTPUUYECKHUIA 3BOHOK, JIMHHHU DJIEKTPOIIEpe 1ay
[pakTuyeckue paboThI. HccnenoBanue
3aBHCHUMOCTH MEPHOJa MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBl HUTH M Maccel TIpy3a.

HccnenoBanne mnepeMeHHOr0 TOKa B IEMH U3
MOCJIEIOBATENIbHO COEIUHEHHBIX KOHACHCATOPA,
KaTYyIIKU U pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHnuueckue BOJTHBI, YCIIOBHS

591 pacmpocTpaHeHus. [Tepuon. CkopocTb

o pacnpoCcTpaHeHus ¥ JUIMHA BOJIHEL Ilonepeunsie u
MIPOIOJIbHBIC BOJTHBI

599 HNuTtepdepenius " nudpakmus
o MEXaHMYECKHUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BeicoTa




toHa. TemOp 3Byka

524

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4EHUS
3JICKTPOMArHUTHBIX BOJH. B3aumHas opuUeHTanus
BeKTOpOB E, B 1 v B 2lEeKTpOMarHuTHONM BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpPa)KCHUE,
IIPEIOMIICHHUE, noJsipu3anus, mudpakus,
unTepdepenis. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxkana smeKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[MpuHIMIBI ~ paguoCBsIi3W W TENEBUACHHUS.
Pannonokanusi. DnEeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKarollei cpebl

5.2.8

TexHuueckune YCTPOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJbTPa3ByKoBasi JAMArHOCTUKAa B
TEXHUKE M MEIHUIIMHE, pajaap, paguoNpUEMHUK,
TeJEBU30p, aHTeHHa, Tesnedon, CBY-meun

5.3

OIITUKA

531

[IpsamMonuHetHOE  pacnpoCTpaHEHUE CBETa B
oxHopoaHou cpene. JIyd ceera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTPa)XXEHHUs CBETA.
[TocTpoenune n300paxxeHuil B JIOCKOM 3epKajie

5.3.3

HpeHOMHeHHCCBCTa.3aKOHLIHpeHOMﬂeHHHCBCT&
AOCOIIOTHBINM MOKa3aTeIb MMPECIOMJIICHUA

5.34

[TonmHoe BHyTpeHHee oTpaxeHnue. [IpenenbHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

5.35

Hucniepcus cBeta. CI0XKHBIN cocTaB 6eoro cBera.

IIBet

5.3.6

Cobwuparonue U paccewBaronIue JUH3BL. TOHKas
nuH3a. QOKYCHOE pacCTOSAHUE W ONTUYECKash CHJIa
TOHKON nuH3BL. [locTpoeHue u300pakeHU B
coOuparoIuX U paccerBaromux JuH3ax. Gopmyna
TOHKOM JUH3EL. Y BEJIMUCHUE, JaBaeMOe JTUH30U

5.3.7

[Ipenensr MIPUMEHUMOCTHU reOMETPUYECKOI
OIITUKU

5.3.8

Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOI0ICHUS MaKCUMYyMOB u
MHUHUMYMOB B HHTEp(EpEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus csera. JudpakumonHas pemérka.




YcnoBue HaOMIOEHNS TIaBHBIX MAaKCUMYMOB IIPU
HmaJieHud  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Nonsipu3zanus cBeta
TexHuuueckue YCTpOMCTBA: OYKH, ayma,
5311 ¢dotoamnmapar, MTPOCKIIMOHHBIN ammapar,
o MHKPOCKOII, ~TEJIECKOI, BOJIOKOHHAS  OITHKA,
T paKIUOHHAS PEIIETKA, TIOTSTPOUT
[IpakTrueckue pabotel. M3mepeHue moka3aress
5312 TIPEIIOMIICHUS. HccnenoBanue CBOJCTB

n3o0paxxeHuil B nuH3ax. Habmonenue nucnepcun
cBeTa

BJIEMEHTHI CIIELITUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

['panuibt MIPUMEHUMOCTHU KJIACCUYECKOM
MCXaHHUKMH. HOCTYJ'IaTI)I TCOPHUU OTHOCHUTCIBHOCTH:
HWHBApUAHTHOCTL MOAYJIA CKOPOCTHU CBCTa B
BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DWHIITEHA

6.2

OTHOCUTENILHOCTD OJITHOBPEMEHHOCTH.
3ameyieHre BpeMEeHH M COKPAIIEHUE JTHHBI

6.3

DHeprusi U UMITYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3b  Maccbl € DJHEprued M UMIYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPrusi MOKOS CBOOOIHOM

YJaCTHUIILI

KBAHTOBAS ©®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

711

®otonsl. dDopmyna I[lnmaHka CBSI3U DHEPruu
¢oToHAa € ero 4actoTol. DHEpPrusi U HMITYJIbC
¢doToHa

7.1.2

OtkpsiTie U uccnenoanue Gorodrddexra. OnbITH
A.T'. CtoneroBa. 3akoHbl (hoTodddexTa

7.1.3

VYpapHenne OiHmTeiiHa s porodddexTa.
«KpacHas rpanuna» potosddexra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XHUMHYECKOE IEUCTBUE CBETA

7.1.6

Texunueckne YCTpOWCTBA: (dboTodIeMEeHT,
(dboTonaTunK, comHeYHas 0aTapesi, CBETOIUOT

7.2

CTPOEHHME ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pe3epdopaa mo
HCCIIE0BaHUIO CTpOeHMs aTtoMa. [lnanerapHas
MO/IE]Ib aTOMa

7.2.2

[loctynater bopa. HM3nydyenue U MOrjouieHue




(OTOHOB MpU MEpPexo/e aromMa C OJHOTO YPOBHS
SHepruu Ha JApyroi. Buaber cnektpoB. Crnektp
YPOBHEH 3HEPIUM aTOMa BOJOPOAA

7.2.3

BosiHOBBIE CcBOMcTBA yactull. BomHbl e bporns.
KopnyckynsipHo-BostHOBOM ayanusm. Jludpakmus
3JIEKTPOHOB Ha KpUCTAIIaxX

7124

CrioHTaHHOE U BBIHYKIEHHOE  M3JIy4YECHHE.
YCTpolCTBO M IPUHLIKT pabOTHI Jiazepa

7.2.5

TexHuueckue ycTpONCTBA: CHEKTPAJIbHBIA aHATN3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTrueckue paboThI. Habmronenue
JUHEHYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonant HaOIIOACHUS it perucTpanuu
3JI€MEHTAPHBIX YaCTHI]

7.3.2

OtkpsiTie paguoakTuBHOCTH. OnbITH Pesepdopna
M0  ONPEACICHHIO COCTaBa  PaTUOAKTHBHOTO
m3nydeHus. CoiictBa anbda-, Oera-, ramma-
H3JTy4YCHUA. Bmusuue PaaAOaKTUBHOCTH HaA KUBLIC
OpraHu3MbI

7.3.3

OtkpeiTHE mnpoTOHa U HeWTpoHa. HykioHHas
Mozenb siapa I'eiizenOepra — MBanenko. 3apsif
sapa. MaccoBoe uucio sapa. M3otonsl

7.3.4

Anbda-pacnan. DIEKTPOHHBI W TMO3UTPOHHBIN
Oera-pacna. lNamma-uznyuenue. 3aKkoH
PaTuoaKTHBHOTO pacmajaa

7.3.5

DHeprus CBsA3M HYKJIOHOB B siipe. SlnepHble CUIIBI.
Hedext maccsl sapa

7.3.6

HI[GPHBIC pCaKkuuu. Z[eJICHI/IC " CUHTC3 AIACP

7.3.7

Snepubii  peaktop. TepMOsSIEpPHBIA  CHHTE3.
[IpoGneMbl U MEPCIIEKTUBHI SIEPHON YHEPTETUKH.
DKOJIOTUYECKUE aCMEKThI SIAEPHOU SHEPTETUKHI

7.3.8

9neMeHTapHHe YaCTHUIIBI. OTKpLITI/Ie MMO3UTPOHA.
(DYHI[aMCHTaJ'IBHBIC B3aHMOHCﬁCTBHH

7.3.9

TexHudeckne yCcTpoOMCTBa: JTO3UMETpP, Kamepa
Bunbcona, siaepHbiil peaktop, aroMHas 6omba

7.3.10

[IpakTiueckue pabotel. MccnemoBaHue TpPEKOB
yacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bup 3Bé3gnoro Heba. Co3Be3nusi, spKue 3BE3JEI,
IUTAHETHI, NX BUIUMOE JBUKEHHUE




8.2

Conneunas cuctema. [lnaHeTsl 3eMHOW TpyMIIBL.
[InaHeThI-TUraHTbl U MX CHYTHUKH, KapJIUKOBBIE
maHeTsl. Maneie Tena CoTHEYHOM CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ConHeuHas
aKTHBHOCTh

8.4

WcTtounuk sneprun ConHua 1 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIleparypa, HX
B3aUMOCBs3b. JluarpaMMa «CreKTpagbHbIA KJIacc —
CBETUMOCTBY. 3BE3 b1 TJIaBHOM
IOCJICAOBATCILHOCTH. 3aBHCHMOCTB «Macca —
CBETUMOCTbDY st 3BE3I TJIaBHOM
MOCJIEI0BATEILHOCTH

8.6

BHyTpennee crpoenue 3BE3n. COBpeMEHHBIE
HpCHCTaBJ'ICHI/ISI (0] HpOI/ICXO)KjleHI/II/I 1 DOBOJIFOIINU
CouHaia 1 38E€3/1. DTarlbl )KU3HU 3BE3]D

8.7

Mneunsnii Ilyte — Hama ["anaktuka. CrnimpanbHas
cTpykTypa ['anakTuku, pacnpenenesue 3BE37, raza
n neuii. llomoxxenne u aBuwkenne CosHIA B
lanakruke. [Tnockast u cepudeckas mMoICUCTEMBI
lNanaktuku

8.8

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
UYEpHble ABIPHI B sIAPax TATAKTHK

8.9

Bcenennas. Pacmpenune Bceenennoit.  3akoH
Xab0mna. Pa3beranue ranaktuk. Bozpact u paguyc
Bcenennoni, teopus bonsmoro B3peiBa. Mojaenb
«ropsiuert Becenennoi». PenukToBoe nsinyueHue

8.10

MacmrabHas CTPYKTypa Bcenennon.
Meraranakrtuka. Hepeménnsie poOIEeMBbI
aCTPOHOMHUU




MPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM NMPOrPAMMBbI CPeIHEro 001ero
o0pa3oBanust

1

ChopmupoBaHHOCT, yMEHHMM pacro3HaBaTh (U3MUYECKHUE SBIICHUS

(Iportecchl) B OOBACHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJ'IaI[eHI/IC OCHOBOITIOJararommuMmn (1)I/I3I/I‘{€CKI/IMI/I INOHATUAMHU H

BCIIMYMHAMHU, XaPAKTCPU3YIOIIITUMHU (bl/ISI/I‘ICCKI/Ie IMpOICCChI

ChopmHupoBaHHOCTE yMEHHUU MPUMEHSITh 3aKOHBI KIACCHYECKOM
MEXaHHKH, MOJIEKYJISIPHOM ¢busuku u TEPMOIUHAMUKH,
JIEKTPOJAMHAMUKHY, KBAHTOBOW (M3MKM Ul aHaiIM3a U OOBSICHEHUS
SABJIICHU MHKpPOMHpa, MakpOMHpa W MeraMupa, pa3inydaTbh YCJIOBHS
(rpaHuIpl, 007aCTH) MPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB, TOHUMATh
BceoOmmMid xapaktep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
WCTIOJBb30BAHUSI YACTHBIX 3aKOHOB; AaHAJM3UPOBATh (PU3MUECKUE
IIPOLIECChl,  UCHOJb3ysl  OCHOBHBIE  IIOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTH

ChopmupoBaHHOCTE yMEHHUSI pa3nyaTh YCIOBUS MPUMEHUMOCTH

Mozenel GU3NYECKUX Tel U MPOLECCOB (SBICHUI)

ChopMUpOBAaHHOCTH YMEHHMsI pemiaTh pacu€THBIE 3a7a4ydl C SBHO
3a/IaHHOW W HESIBHO 3aJ]aHHON (M3MYECKOW MOENbI0: HA OCHOBAHHUH
aHaJgu3a YCIOBUSA BBIOMpaTh (U3UYECKHE MOJCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a7a9d, TPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (pU3MYECKMX  TEeopuil  TpU  HCIOIH30BAHHUU
MaTeMaTHYEeCKHX METOJIOB pEeIIeHHUsS 3ajad, MPOBOAMTH PacuéThl Ha
OCHOBAaHMU HMEIOIIUXCS JaHHBIX, AaHATU3UPOBATh pE3YyIbTaThl U
KOPPEKTUPOBaTh ~ METOJbl  pEeHIeHuss C  Y4ETOM  MOJYYEHHBIX

pe3ynbTaToOB

Pematp xadecTBeHHbIE 3ajauyd, TPeOyrOIHEe MPUMEHEHUS 3HAHUU U3
pPa3HBIX Pa3AeNioB IIKOJIBHOTO Kypca (DM3UKU, a TakKe WHTEeTparuu
3HAHUW M3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAY4YHOI'O IMKJIA:
BBICTPAMBaTh JIOTMYECKYIO LEMNOYKY pacCyKICHUH C ONOpodM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUA




Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'O [IO3HAHW,
UCHOJb3yeMbIMH B (U3UKE: TMPOBOJAUTH MpPSIMblE U KOCBEHHBIE
U3MepeHus: (PU3NYECKHX BEJIIMYMH, BBIOMpAs ONTUMAJbHBIA CIOCOO
U3MEPEHUS U HCIIONb3YSl U3BECTHBIE METOABI OLEHKH IOIPEIIHOCTEN
U3MEpEeHUH, TMPOBOAUTH HCCIEIOBAHME 3aBUCHUMOCTEH (U3NUECKUX
BEJIMYMH C UCIOJB30BAaHUEM TMPSAMBIX H3MEPEHHH, OOBICHATH
MOJTyYCHHBIE PE3YNbTAThl, UCHOIB3YSd (U3MUYECKUE TEOPHH, 3aKOHBI U
MOHSTHSI, U JIeJaTh BBIBOJBI; COOJIOATh MpaBuia O€30MacHOIO Tpyna
IIpYU NPOBEICHUN UCCIIEIOBAaHUI B paMKaX yuyeOHOro 3KCIIEpUMEHTa U
y4e0HO-HCCIIeI0BATENbCKOM  JESTEIbBHOCTH € HMCIOJIb30BaHUEM
UM(QPOBBIX ~ H3MEPUTENBHBIX  YCTPOMCTB U JIaDOpaTOpPHOTO

o0opymoBaHUs

ChopMUpOBaHHOCT, ~ YMEHUW  aHAJIM3UPOBaTh WU OICHUBATH
MOCJIEJICTBUS OBITOBOM M MPOU3BOJICTBEHHON NEATEIBHOCTH Y€IOBEKa,
CBSI3aHHOM C (PM3MUYECKUMHU MPOLIECCaMU, C TO3HUIMNA IKOJIOTHUECKON
0e30MacHOCTH; MpeICTaBICHUM 0 paroHaIbHOM
MPUPOJONONB30BaHNN, A  TaKkKe  pPa3yMHOM  HCIIOJIb30BAHHUU
JOCTH>KEHUM HAyKu W TEXHOJIOTMH JUIsl JalIbHEMIEero pa3BUTHUSA

YCIIOBCYCCKOI'o 06IJ_ICCTBE[

OBnazeHne pa3nUYHBIMM criocobaMu  paboTel ¢ MHpOpManuei
(Gu3NYecKoro  colepKaHuid C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOTydaeMoil nH(popMaIiu

10

ChopmupoBaHHOCTE ~ YMEHUH  MPUMEHSATH  OCHOBOIIOJIATAOIINE
ACTPOHOMUYECKUE TIOHATHS, TEOPUHU M 3aKOHBI JUISl aHajuu3a W
00BsicHEeHUSI (PU3UYECKUX TPOIECCOB, MPOMCXOMSIINX Ha 3BE3NAX, B
3BE3IHBIX CHCTEMAX, B MEXIaJakKTHUYECKOW CpeAe; JBUIKEHHS

HeOECHBIX TeJ, IBOJIIOLMH 3BE31 U Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

1O ®U3UKE
Kon Kon
pasnesa/te 3jieMe IIpoBepsieMblii 3J1eMEHT COAeP:KAHUS
MBI HTa
1 MEXAHUKA
1.1 KNMHEMATHUKA
111 Mexanunyeckoe aBukeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO
o nBukeHus. Cucrtema orcuéra
MarepuanbHas TOUKA.
7 TpasKTOpHA
E& pamryc-BeKTop:
7le)=(xle)h plr)z(2)).
TpaeKTOopIA,
IepeMelleHIe: ’O/ :
112 ‘ﬁ‘}_-:‘;('fz)_‘;('fl):}_.z _}—.1: X
= (Ax, Ay, A2),
IYTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CkopocTh MaTepHUaIbHOW TOUKHU:
_ AF —
Uu=— =T, =[U‘1_.U1_.U_].
At |y o -
Ax , . .
v, =—| =X/, aHAIOIHYHO v, =),, U.=Z,.
FAY o P :
1.1.3
CroxeHne CKOpocTeil: &, =0, + 0, .
Boluucnenue nepemMenieHus 1 myTd MaTepUaIbHOU TOUKHU TPU
MPSIMOJIMHEITHOM JBMKCHHUHU BIIOJIb OCH X T10 TpaduKy
3aBUCUMOCTH Vx(t)
1.14




o . _Ap
w!S';FCI«;‘JEIP'EHIIE MATCPHANEHOI TOYKIL: a = —L
t—0

At

Au
H}; = =
AL |y

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

PaBHOMepHOG HpHMOHHHCﬁHOC JBHXKXCHUC!

x(t) = xg + Vit

1.15
Uy (t) — vp, = const
PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKECHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpn NBIDKEHINI B OXHOM HAIPABIEHHI MyTh S= 1 2.
CBobOoaHOe majeHune. Y CKOpeHne CBOOOIHOTO MaACHHS.
v Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOT0 MO YIJIOM o K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

1.1.8

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepraibHON TOUKH
10 OKPY>KHOCTH.
VYrioBast v IMHEWHAsI CKOPOCTh TOUKH:

v = wR

HpI/I PaBHOMEPHOM JABUKCHUU TOYKH I10 OKPYKHOCTH

_2n_2
w = = TV

. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOUKU:

e = 5 = w?R

. [lomHOE yCKOpEHHE MaTeprUaTbHOU TOUYKHU

1.1.9

TBépI[OG TCJIO. HOCTyrIaTeJ'IBHOC " BpallaTCJIbHOC IBUKCHUC

TBEPJIOTO TENA

1.2

JUHAMUKA

1.2.1

WNuepumansaeie cuctemel orcuéra. Ilepseiii 3akoH HproToHa.

[IpuHun oTHOCHTENBHOCTH [ anunes

1.2.2

Macca Temna. IlmoTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. IlpuHUIun cyneprnosuumuu Cui:

- - -

FpaBHOﬂeﬁCTB =F +F+..




1.2.4

Bropoii 3akon HeroTona: miis marepuanbhoil Touku B ICO

>
-

Fi =ma,

Ap = FAt
npu

>

F = const

1.2.5

-—

—

‘L—i?_ Fj!l

Tpetuii 3akoH HproTOHa 11711 MaTepUaIbHbBIX TOYEK:

-

Fi; = —Fp

1.2.6

3aKkoH BCCMUPHOI'0O TATOTCHHA: CHIIBI HNPUTAKCHUA MCEKAY

TOYCUHBIMU MaCCaMH PaBHbBI

Cuna tsxectu. LleHTp TsbkecTH Tena. 3aBUCHUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO TUTAHETHI PATINyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.

Cuina TpeHUs! CKOJBKEHUS

Frp = uN

Cuna TpeHus MOKOS:




Koaddunment tpenus

JlaBieHue:
i
1.2.9 ==
P=7
1.3 CTATHUKA
o
F
MOMEHT CUJIbl OTHOCUTEJIBHO OCH BPAILLICHUS:
1.31
M| = Fl, rae | — nmneuo cumbl
F
OTHOCUTEIBHO  OCH,  mpoxoxasmedl  yepe3  Touky O
MEPIIEHAUKYIISIPHO PUCYHKY
Ilentp macc Tena. LleHTp Macc cuctemMbl MaTE€pUATbHBIX TOYEK:
- mqyr, + myry+...
Tym =
m; + my+...
1.3.2
B oHOpOAHOM 110JIE TSXKECTH
(g = const)
LIEHTP Macc TeJa COBMAAET C €ro HEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3axon [lackansg

JlaBnenue B KuAKOCTH, nokosmeics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Birecn




€CJIN TCJIO U ) KUAKOCTD ITOKOATCS B I/ICO, TO

FApx = ngBbITeCH

VYc1oBue miiaBaHus Te

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

Nmirynbsc MmaTepuanbHONU TOYKU:

p=mv

NmMnynbe cuctemsl Te:

p=py +p2t..

3aKOH U3MEHEHHUS U COXPAHEHHUS NUMITYJIbCA!
B NCO

- -

Ap = A(pl + p2t.. ) = FlBHeLLIHAt + FZBHemHAt+- -

B UCO , ecitm

Ap = A(py +pp+...) =0

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeaxTuBHOE JABHMOXKCHUC

F
ﬁi;i{

Pabora cuisl Ha MaJIOM NIEPEMELICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.45

ol F

()]
MonIHOCTE CUIIBI:

€CJIM 32 BpeMsi
At

pa60Ta CHJIBI UBMCHSCTCA HAa , TO MOIIIHOCTH CHUJIBI

Ad
P=— =F-vu-coso
ﬂhf Ar—

1.4.6

Kunernueckas sHeprusi MaTepuagibHONW TOUKHU:

mv p
E}cm{ = =5

2 2m

3aK0H M3MCHCHHUS KHHCTUYCCKOM OHEPIUU CUCTCMBbI

MatepuanbHbIX Touek: B MICO AExun = A1 + A2 + ..

1.4.7

[loTenumanbHas SHEPrUs:
JUISl TIOTEHIIMAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

[loTenuuanbHas SHEPrysi MAaTEPHAIbHON TOUKH B OAHOPOJHOM
T0JIE TSKECTHU:

EHOTeHu = mgh

[NoTrennumansHas 3HEPTHSI YIPYTo 1eHOPMHUPOBAHHOTO TEJIA:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUSA U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

'apmonmnueckue KOJIeOaHUs MaTepHanibHOH  TOUKH.
Ammntyna n dasa konebanuii. Kunemarndyeckoe onvcanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
TJIe X - CMEIICHHE U3 PaBHOBECHSL.
JIlnHamMu4yecKoe ONnrcaHue:

ma, = —kx,

rmue

k =mw

. 9TO 3HAYHUT, YTO
F, = —kx.

DHepreTUYecKoe onrcaHue (3aKOH COXPAHCHUSI MEXaHUYECKON

SHEPrUn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p aMIUIMTYABI KOJIGOAHWH CMEIIEHUS MaTepUaJIbHON

TOYKH C aMIUTUTYIaMH KojeOaHUl e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[lepuon 1 yacTora KosieOaHUM:

[lepmon Manbeix CBOOOIHBIX KOJEOAHWUN MaTEeMaTHYECKOTO

MadATHHKA:

T=ZIJI
g

[lepuon cBOGOIHBIX KOJIEOaHUN PY>KUHHOTO MAasTHUKA!

m
T =2m |—

k




1.5.3
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BBIHY)KIICHHLIG koseOanus. Pesonanc. Pe3onancHas KpHuBasd

[lonepeunsie u MIPOJIOJIbHBIE BOJIHBI. Ckopoctb

pacupoCTpaHeHus U JITMHA BOJIHBIL:

v
A=vT =—
v

Hnurtepdepennus u qudpakius BOJIH

1.55

3Byk. CKOpOCTbH 3ByKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHASA ®U3UKA

211

Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEpABIX Teu. IlycTs
TepMOJIMHAMHUEeCKasi cucreMa (Teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

vV =—
Ny

rmue
Ny

— 9ucI0 ABOTapo, m — Macca CUCTEMBI (Tena),

u

— MOJIIpHas MaccCa BCUICCTBA

212

TemmmoBoe JABHXXCHHUEC aTOMOB 1 MOJICKYJI BCIICCTBA

2.13

BszauMoelicTBue yacTHI] BENIeCcTBa

214

Huddysus. BpoyHoBckoe nBHKEHNE

2.15

Monens uneanpaoro raza 8 MKT

2.16

CBs13p MEXy JABICHUEM U CPEIHEN KMHETUYECKON 3HEprueut
IIOCTYIATEJIBHOIO TEIJIOBOIO JABUXKCHHUS MOJIEKYJ UIEaIbHOIO

rasza (ocHoBHoe ypaBHeHHe MKT):

rae m0 — macca OJHOM MOJIEKYJIbL,

Tl:V




- KOHOCHTPALUs MOJICKYJI

2.1.7

AbcomoTtHas temneparypa: T =t +273K

2.18

CBs3b TeMIIepaTypsl ra3a co CpeHel KMHeTHUECKOW sHepruen
MOCTYMATEIBHOIO TEIJIOBOTO IBUKEHHUS €r0 MOJIEKYJI:

5

v~
2

7
|
£ __=|
|
b,

EEpYS
2

2.19

VYpasuenwue p = nkT

2.1.10

MOI{CJIB HUJICAJIbHOTO Ira3a B TCPMOJIUHAMUKE:

( Vpaprerse Merreeesa — Kareipora

| BEIpeUKeHHE U1 BHY TP HHEH SHEPTHH

VpaBHeHne MeHeneeBa — KianeiipoHa (mIpIMeHHM
3AIIICI):

oV =""RT =vRT =NkT, p=PXL
v v

BripaxeHIle 1718 BHyTpeHHell 3HepIiil 0HOATOMHOIO 1

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

2.1.11

3akoH [lanbToHa 17151 1aBJIEHUSI CMECH Pa3pEKEHHBIX I'a30B:

p=py +tp2t..

2.1.12

W3omporieccsl B pa3pekeHHOM Ta3e € MOCTOSHHBIM YHCIOM
Mosiekyl N (C TOCTOSTHHBIM KOJTUYECTBOM BEIIECTBA V):

nu3zorepma (T = const): pV = const ,

n3zoxopa (V = const):




P_ const
T

n3zobapa (p = const):

= const

N <

I'paduueckoe npeacraBieHre U30MpoeccoB Ha pV-, pT-u VT-
JarpaMMax.

OO0beIMHEHHBIN Fa30BbIA 3aK0H:
vV

P
- = t
T cons

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacpllieHHBIE W HEHACBIIICHHEIC Mapnl. KauecTBenHnas

3aBUCUMOCTDL INNIOTHOCTHU W HAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIIEpaTyphbl, UX HE3aBUCUMOCTb OT 00BEMa HACBIIIEHHOI'O
napa
Brnaxxnocts Bo3myxa.
OTHOCHTENbHAS BIaKHOCTD:
pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHaCblLL[l'lapa (T) pHaCbllLlHapa (T)
2115 M3MeHeHue arperatHbIX COCTOSIHMW BEIECTBA: MCIAPECHHE U
o KOHJICHCAIHsI, KUTIEHUE KHUJIKOCTH
M3MeHeHue arperatHblX COCTOSIHMU BEIECTBA: IUIABJICHHUE U
2.1.16
KpHUCTaJUTU3aIUS
2.1.17 [IpeoOpazoBanue YHEPTUU B PA30BBIX MEPEXogax
2.2 TEPMO/JNHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BryTpenHss sHeprus
Tennonepenavya kak croco0 W3MEHEHUs BHYTPEHHEH SHEPTHU
2.2.3 06e3 cosepiieHuss paboTbl. KoHBeKIMs, TEMIONPOBOIHOCTD,
W3ITy4YeHUE
224 KonuyecTBo TEMIOTHI.




2.2.5

VY nenpHas TEIOEMKOCTH BelllecTBa C:

Q = cmAT

VYaenbHas TeruioTa mapooopaszoBanms L: Q = Lm.
VY aenbHas TeruioTa miaasieHus A: Q = Am.

VY nenpHas TETI0Ta CropaHust Torwuea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pAV

Breruucnenue paboTsl 1o rpaduky nporecca Ha pV-auarpamme

2.2.7

[TepBrIii 3aKOH TEPMOAUHAMUKH :
Q12 = AUy + Agp = (U — Uyp) + Ay

Anna0ara:
Q12 =0= Ay, = (U; — Uy) =AUy,

2.2.8

Bropoii 3akoH TepmoanHamuku. HeoGpatumsle npoueccsl

2.29

[Tpunimne! neiictBus TernoBbix MamuH. KIT/I:
Aum _ Qnarp _|qun| —1— |me'[|
(@)

) )

X Harp ZHarp X Harp

n:

2.2.10

MakcumansHoe 3Hauenue KII/. ukn Kapho:

Ty ~Ton ., T

uarp

T

warp ‘Tm

S

max N = Mgy =

2.2.11

YPaBHeHI/IC TEIIOBOrO OalaHca:
Q1 + QZ +Q3+: 0

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE




3.11

DneKkTpu3anus Tel U €€ MPOSBIEHUSA. DIEKTPUUECKUN 3apsl.
JBa Buaa 3apsaa. DJIEMEHTApHBIM BJICKTPUUECKUANU 3apsii.

3aKoH COXpPaHCHUA IICKTPUUCCKOTI'O 3apsaa

3.1.2

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kynona:
B OJIHOPOJHOM BELIECTBE C AUDIEKTPUUECKOMN

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

3.1.3

Onektpuyeckoe mosie. Ero paedcTtBue Ha AIEKTPUYECKUE

3apsbl

3.14

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

N F

qnpo6Hbu71

[Tone Toueunoro 3apsiaa:
E. =k—
T TZ

OJHOPOJIHOC ITI0JIC:

>

E = const.

Kaptunsl 1MHNMNM HANPS)KEHHOCTH ATUX MOJIEH

3.15

HOTGHI_[I/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.

HOTeHI_[I/IaJIBHaSI BHGpFI/ISI 3ap;1)1a B BHGKTpOCTaTI/IquKOM I10J1C.
W =q¢




IloTenmman QJICKTPOCTATUYCCKOI'O IMOJIA:

¢_K
T q

CBs3p HaprDKéHHOCTI/I oJjii U pa3sHOCTU IMOTCHLUAIOB IJId

OJTHOPOJIHOTO 3JieKTpocTatndeckoro noisi: U = Ed

3.16

[IpuHIMI CynepnO3UIMH 3JIEKTPUYECKUX TOJICH:

- - -

E=E1+E2+,¢:¢1+¢2+

3.1.7

[IpoBOHMKY B JIEKTPOCTATHYECKOM II0JIE.
YcnoBue paBHOBECUS 3apsAI0B: BHYTPU IIPOBOJHUKA
Et=0

, BHYTPH U Ha IIOBEPXHOCTH IIPOBOJIHUKA () = cOnst

3.18

JIMPNIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. uanekTpudeckas

IMPOHUIIACMOCTb BCIICCTBA €

3.1.9

Konnencarop. D5ekTpo€MKOCTh KOHIEHCATOPA:

q
C==
U

DIEKTPOEMKOCTb TUIOCKOTO KOH/IEHCATOPA!

£€pS

3.1.10

HapannenLHoe COCANHCHUC KOHACHCATOPOB:

q= q1+q2+""U1 = U2 :""Cl'[apaJIJI_Cl-l_CZ-l_"'

IlocaemoBaTeIbHOE COCMHCHIE KOHACHCATOPOB:

1 1 1
U=U1tUz.,q1=q s =C—1+C—2+...
ocJ




3.1.11

3Hepr U 3apS’KCHHOI'O KOHACHCATOpA:

_qU_CUz_q2

¢c 2 2 2

3.2

3AKOHBLI IIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

TlocTosHHEIN TOK: | = const

Jlnst mocTosiHHOrO TOKa q = It

3.2.2

VYcoBHs CyIIECTBOBAHMSI 3JIEKTPUUECKOTO TOKA.
Hanpspoxkenne U u OJIC E

3.2.3

3.24

3akod OMa JJ1s1 y4acTKa Lenu:

U
==
R

BHCKTPI/I‘ICCKOC COIIPOTUBJICHUC. 3aBHCUMOCTh
COIIPOTUBJIICHHUA OJHOPOAHOr0 IMPOBOAHHMKA OT €TI0 JJIHWHBI U

CCUCHMUA. y)IeJ'II)Hoe COIIPOTUBJICHHUE BCIICCTBA.

l
R=p§

3.25

Ucrounnku Toka. 3J]C uctoyHmKka ToKa:

ACTOpOHHI/IXCHfI

E =
q

BHYTpeHHee COIIPOTUBJICHHUC NCTOYHUKA TOKA

3.2.6

3akoH Oma i TTOJTHOM (3aMKHYTOM) 3JeKTpruyeckon 1enu: E

=]R + Ir, oTkyzna




[apannensHoe coeIMHEHHE TIPOBOJHUKOB!
I=11+12+..,Ul=U2=.,

1 1 N 1 N
Rnapaml Rl RZ -
3.2.7
[TocnenoBarenbHOE COEAMHEHHUE POBOIHUKOB:
U=Ul+U2+..,11=12=..,
Rl’[OCJI = Rl + R2+...
Pabora snextpuueckoro Toka: A = [Ut.
3akoH J>xoyns — Jlenua:
Q =I%Rt
3.2.8
Ha pe3sucrope
UZ
R:Q =A=1I%Rt = IUt=?t
MOoOUIHOCTD JAEKTPUIECKOTO TOKA:
AAd
P=— =10
AT {50
TermoBast MOIITHOCTH, BbIAEISEMAas HA PE3UCTOPE:
2 U .
329 PelR=—=IU
MoniHoCcTh UICTOYHHUKA TOKA:
AA
©T. CHIT _
B=— =EI
4 Ar—s0
CBo0OOgHBIE HOCHUTEIIN AJIEKTPUUECKUX 3aps0B B
3.2.10 MIPOBOTHUKAX. MexaHNU3MBbI MPOBOIUMOCTH TBEPIBIX

MCTAJUIOB, pPacTBOPOB MW pacCIlyIaBOB J3JICKTPOJIMUTOB, TIa30B.




IonympoBoauuku. I1omynpoBogHUKOBBIN U0

3.3 MAI'HUTHOE IIOJIE
MexaHn4eckoe B3aUMOJICMCTBHE MarHUTOB. MarHuTHoe moJie.
Bexrtop MarHuTtHOM wuHAYKUMU. IIpuHnun cynepno3sunuu
MArHUTHBIX MOJIEH:
B =B+ By+..
3.31 v
JluHuM WMHAYKUMM MarHuTHoro mnojis. KapTuHa nuHuUi
UHIYKIUU MarHUTHOTO oJIs MIOJIOCOBOTO u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHuTHoe 10JIe NPOBOAHUKA C TOKOM.
332 Kaptuaa 5MHMI MHAYKOUMUM MAarHATHOTO TMOJS JJIMHHOTO
MPSIMOTO MIPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTYIIKA C TOKOM
Cuna Amrniepa, €€ HalpaBJICHNE U BEJINYNHA:
F, = IBlsina
3.3.3 |, /e o — yroj Mexay HalpaBjIeHUEM MTPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HampaBiIeHUE U BEJIMYUHA:
Fnop =1 q | vBsina
T€ 0 — YTOJI MEXKy BEKTOpaMHu
v
3.34
u
B
. JIBM>KeHME 3apsIKEHHOM YacTULbl B OJHOPOAHOM MarHUTHOM
noJie
3.4 DJIEKTPOMAT'HUTHAA NHAYKIA
[ToTok BeKTOpa MarHUTHOM MHYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

SIBnenue anekTpoMaruuTHOM nHAYKIMK. DJ1C HHaYKIMK

3.4.3

3aKoH 3J1eKTpOMarHuTHON uuaykiuu dapanes:

AD
E = =@

Ar—0

344

R |
ATy
I/

OJIC uHAYKIIMH B PSIMOM MPOBOTHHUKE JJTMHOM |,

ABYXXYIIEMCA CO CKOPOCTBIO

(wlD
B OJTHOPOJIHOM MarHuTHOM mnoJie B:
| E; |I= Blvcosa

, TJIE 0L — yTroJI MeXy BEKTOpoM B 1 Hopmaiibto

n

K IINIOCKOCTH, B KOTOpOI71 JICKAT BECKTOPbI

-
-

luv

; €CITH

12




TO
| E; |= Blv

3.4.5

[IpaBuno Jlenna

3.4.6

NHIyKTUBHOCTS:

, umm O = LI
Camounaykuus. 3/1C caMOMHAYKIUU:

A
E. =— EL =—1II'
—

3.4.7

3Hepr Y MAarHUTHOT'O ITOJIAA KaTYHIKHU C TOKOM:

W_LI2
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHBI

3.5.1

Konebarenbupiii  koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE

KoseOaHus B UCAILHOM KOJIieOaTeTbHOM KOHTYpE:
[9(1) = Guesin{ 0+ 0y

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs3b AMIUIMTYABI 3apdia KOHACHCATOpPa € aMHHHTYZ[Oﬁ CHJIBI
TOKa IIpH CBO60,Z[HI)IX SJICKTPOMAardHuTHBIX KoJeOaHusIX B

nacajibHOM KoJie0aTeIbHOM KOHTYpPE:

Qe = —

C}

3aKOH COXpaHEHHUs DSHEPTHH B WACATLHOM KOJICOATEIEHOM

KOHTYpE:
3.5.2
3.5.3 BriHyxkeHHbIE 35IeKTpOMarHuTHbIE KosiebaHus. Pezonanc
[lepemennsbiii Tok. IlponsBoacTBo, mepenaya U norpediieHUe
JJEKTPUYECKON SJHEPTUU
o4 cuU’ L' cul_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTarus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe:
3.55 -
E1lBlc
356 [Ixamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpssMoniuHETHOE pacHpoOCTpaHEHHE CBETa B  OJHOPOJHOM
cpene. Toueunblilt uctounuk. Jlyd cera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
alp
S S
3.6.3 [MocTpoeHne n300paKeHM B INTIOCKOM 3epKalie
3aKOHbI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOCOIIOTHBINM MOKa3aTeIb MMPECIOMIICHUSA:
c

Nage = v

OTHOCUTENBHBIN TTOKA3aTENh MPETOMIICHHUS:
np, 1

nOTH
1 2

Xox 1ydeit B mpusMe.
\"1 = 1"2 . H].}']. = Hli'l
CooTHOIIEHNE 4YacTOT M COOTHOIIEHHWE JUIMH BOJH IIPH

nepexoac MOHOXpPOMATUICCKOI'O CBCTAa UCPEC3 I'PaHUILY pPa3aciia

ABYX OIITUYCCKUX CPCU:

n,<n, n,
U i
3.6.5 [lomHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBI Yo MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Sina, = =—
Noru ny
CoOwuparonue W paccewBarolIve JUH3bI. TOHKas JIMH3A.
DOKyCHOE PACCTOSHUE U ONTHYECKAs CUJIa TOHKOW JIMH3BI:
3.6.6 D =
. . - F
®opmysia TOHKOM JIMH3bL:
3.6.7 1 1 1
—F—-—=—
d f F




VBenuuenue, JapacMoe JIMH30M:

h 111
[=—=——
H d

F\ h
f

3

B ciyuae pacceuBaroniei JMH3bI:

3.6.8

DO0=F =

0,

I =

h 111
—=—1
H d

XoJ dy4a, MpOUIEANIErO JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
e€¢ rnaBHOM onTtuueckod ocu. [loctpoeHune u3z00paxeHuit
TOYKM M OTpe3Ka HpsIMOM B COOMPAIOIIMX U PACCEHBAIOIIMX

JIMH3aX U UX CUCTEMax

3.6.9

dotoanmapaT kak onTuueckuil npubop. ['ma3z kak onTuyeckas

cucreMa

3.6.

Wntepdepenus cBeta. KorepeHTHbIe HMCTOYHUKU. Y CIOBHSA
HaOI0IeHUS MaKCUMYMOB u MUHHMYMOB B
UHTepQEPEHIIMOHHONW  KapTUHE OT  JABYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus csera. [ludpakumonHas pemeérka. YciaoBue
HaOJIOZECHUS TJAaBHBIX MAaKCUMyMOB IIpM  HOPMaJbHOM
[aJICHUd MOHOXPOMAaTHUYECKOI0 CBETa C JUJIMHOM BOJIHBI A Ha

peméTKy ¢ nepuoaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJITHOBOM 1Y AJTN3M
411 I'mnore3a M. Ilnanka o kBanTax. ®opmyna [Inanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv="52
=hv=—=pc
4.1.2
Nmnynbe dpoToHa:
_E h h
p= c ¢ A
4.1.3 ®dotoaddext. OmbiTel A.I'. CroneroBa. 3akoHbl GoTodPdekTa
YpaBaenue DiHIITEHHA 151 PoTodPdeKTa:
EC])OTOHa = ABbixoaa + Eyyumax,
rue,
hc
ECI)OTOHa =hv = 7!
414
2 b hc
Beixoga — MWkp = 77—
it p Axp
mvzmax

EKuHmax - 2 eUsan




JlaBiienue cpera.

4.1.5 JlaBiieHME CBETA HA MOJIHOCTBHIO OTPAXKAIOIIYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOLIAOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
42.1 [Inanerapnas Mmozenb aroma
[Toctynatel bopa. U3nydenue u mornomnieHue (HOTOHOB MpHU
Iepexo/ie aToMa C OJHOTO YPOBHS SHEPTUU HA JPYTOM:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuHeiyaTbie CIEKTPBI.
CrnexTp ypoBHEHN 3HEpruu aTomMa BOJOPOJA:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O APA
131 Hyxnonnas Moxmens sigpa I'eitsenOepra — MBaneHko. 3apsin
o sapa. MaccoBoe uucio saapa. M3oTonsl
PannoakTMBHOCTS.
Anbda-pacnian;
A A4 4
ZX—>>5Y +;He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX—= Y+ je+v,
[Mo3uTponHBIH B-pacnan:
A A 0= .
sX—=20Y + e+ v,
l'amma-uznyuyenue
3aKOH paJlMOAaKTUBHOI'O pacnaja:
-t
4.3.3 N(t) =Ny *2T




HYCTL m — Macca paInOAKTHBHOI'O BCIICCTBA. Torma

-t
m(t) =mgy*2T

4.3.4

Anepusle peakunu. JleneHre U CUHTE3 SAEp




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Gusuka; 10 kinacc. yrnybnennoe ooyuenue KacssinoB B.A. OGiecTBo ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO
«M3narensctBo «lIpocBemenue»

» Gusuka; 11 knacc. yrnmydnennoe ooyuenne KacesinoB B.A. OOuiecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»

METO/IUYECKHUE MATEPHUAJIBI IS YUUTEJIA
1. Msaxumes I'.51., CunsaxoB A.3. ®usuka: Konebanusa v BoaHbel. 11 ki1.: Yue0.
Ui yr1yOneHHoro uydenus ¢pusuku. — 3-e u3a. — M.: [lpoda, 2001. — 288 c.

2. Mskumes I'.4., CunsikoB A.3. @usuka: MomnekymnspHas Gpusmka.
Tepmonunamuka. 10 ki1.: Yue0. mist yriny0aeHHOro u3ydeHus: GU3uku. — 3-¢ U3,
— M.: poda, 1998. — 352 c.

3. Msxumes I'.5., CunsaxoB A.3. ®usuka: Ontuka. KBantopas ¢pusuka. 11 Ki.:
VY4eb. qis yriyosnenHoro uzydenus pusuku. — M.: Ipoda, 2001. — 464 c.

4. MsikuieB I'. 4., CunsikoB A.3., Cno6onkoB b.A. ®uzuka: DiekTpoIuHAMUKA.
10-11 xu1.: Yue6. mist yrmy6iaeHHoro udydeHus: pusuku. — 3-¢ uza. — M.: [lpoda,
2001. — 480 c.

5. Yrinybnennoe m3ydenne pusuku B 10-11 kimaccax: Ku. s yaurens / O.O.



Kab6apnun, C.1. Kabapauna, B.A. Opnosa. — M.: IIpoceemenue, 2002. — 127 ¢

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

KomrekT siekTpoHHbIX mocobuit mo kypcy ¢usuku (7-11 kmaccnr) (5 CD).
MunucrtepcTBo oopazoBanusi PO, 2004

®usuka. bubnmoreka HarmsgaeX mocodbuit 7-11 ki (1C: koma) OOO
«Mynerumenua TexHonmoruu u Jluctanuuonnoe O0ydyenuey, 2008.
NurepaxktuBHblil Kype Gusuku jis 7-11 kinacco. [Ipaktukym (2 CD). MaCTUTYT
HOBBIX TexHOJIOTHH. OO0 «Pu3zuxony , 2004.

®usuka 10-11 xnacesl. Mynbrumenuitabsiit kype. «Pyccoout Ilabmummary,
2004.

Bupryanensiii HacraBHuk. @uznka 10-11 kmace. OO0 «Hosas mkonay, 2007.
3anumarenbHas ¢uszuka s mkoapHuKoB. OO0 busneccodt». Poccus, 2005.
Ucrtopust uzodperenuit. bonpmas nerckas suiukioneaus. 000

«M3narenscTBOY, Poccus, 2009.






