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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTenbHON mporpammsbl, npezactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BoctiuTaHus U KoHuenuu
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTeIbHBIX OpraHU3aIUsiIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Iporpamma no ¢u3suke onpenenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCIIEA0BATEILHOCTh U3YUYCHUS TEM M Pa3JieiioB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «dOu3rka Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca ¢Gu3uku yriayOnaEHHOTO YPOBHsI IO3BOJSIET PEan30BaTh
3a7aui podeccroHaIbHON OpUEHTAIMM, HAMPABICHO HAa CO3/IaHHUE YCJIOBUM s
MPOSIBJICHUST CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMMcsi, KOTOpbIE HEOOXOIMMBI JUIsl TPOAODKEHHS 00pa3oBaHHs B
opraHuzanusx NpodecCHOHATBLHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs: JIUYHOCTHBIE,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (GU3HMKE HA YPOBHE CpeaHero oOImero oOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI 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 «Pu3ukay Mo rojamMm o0ydeHusl.

[Iporpamma mo ¢u3UKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO HHHUIIMATHBY YUYUTEIICH U
MPEAOCTABISIET BO3MOXKHOCTH JIJI1  peaju3aluu  Pa3IUYHbIX METOAMYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HaumOosiee OONIMX 3aKOHAaX IMPHUPOJBI, BHICTyHas B
KauyecTBe yueOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHUMHUEH, OHOJIOTueH,
busndeckorr reorpadueld u acTpoHoMmueil. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJY4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE ECTECTBEHHO-HAYYHOUN
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 MOKHO pacCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHUS.

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

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuasl Kypca (DU3UKH
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzainus NpearnoyiaracT MCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMAIa (PU3MYECKOW HAayKH, OCMBICICHHE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

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

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

OcBoeHue coJiepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO noaxoaa. Jns dusuku peanusanus 3TUX
PUHIIMIIOB 0a3UPyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHHUECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTANIbHBIE YYCHHMYECKHE OMNBITHI MPH HW3YYCHUH HOBOTO
MaTepuaa, JaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuu (usmyeckoro mnpakTukymMa. B mepBoMm ciydae
OpakTUKyM npoBoautcs aubo B koHue 10 u 11 knacco, 1100 mocsie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipoliecce u3yudeHus paszgena (temsl). Ilpu stom moa paboramu
NPaKTHKyMa TTOHUMAETCsl CAMOCTOSITENIbHOE HCCIIeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B mporpamme mno (¢usumke cucreMa Y4EHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHKU JJI1 STUX BUJIOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISECTCA
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBNIAZICHHE OOYYalOIMIMMHCS YMEHHUSIMU MPOBOAUTH TMpPSIMbIE M KOCBEHHBIE
U3MEPEHUsSI, UCCIECTOBAHUS 3aBUCUMOCTEH (M3MUYECKUX BEIUYHH U TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynenseTcs pEHIeHUI0 PacyETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3aIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEbIO, MO3BOJIAIONINE MTPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue MPOTEKaHUs
(bu3nuecKuX SIBICHUI U MPOLIECCOB B OKPYKAIOIIEH >KM3HU, TpeOyrolue BoIOOpa
bu3znyecKkoi MOAENIN JJIsl CUTYally MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YpOBHSI Ha YPOBHE CpeAaHero oduiero o0pa3oBaHus AOMKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHOoe OOOpPYJOBaHHE [JIsl BBIMOJHEHUS YKAa3aHHBIX B MPOTpaMMe IO
(u3MKe YYEHHMYECKUX OIBITOB, JJAOOPATOPHBIX PAabOT M pabdOT MpakTUKyMma, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHLIUIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY
NEPEUYNCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM ©  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHUIA.

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



OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTH4ecKhe KOMIUIEKTHI
1abopaTopHOTrO O00OPY/OBaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISAIOTCA:

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

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

(dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4EHHUS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BAaHUEM (PU3MUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

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

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

JlocTikeHue 3TuX Lenei o0ecrneunBaeTcsl pelieHUueM CIEAYIOINX 3a/4ad 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 aCTPODU3UKY;

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

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOM
duznueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOLIUX CAMOCTOSITEIIBHOE CO3JAaHHE
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

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

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

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHUA YMEHUW IPOEKTHO-UCCIEN0BATEINBCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE MHTEpeca kK chepam npodecCHOHATBHOU ICSITEIIBHOCTH, CBI3aHHON
¢ (PUBUKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss O00YyYalOUMMUCS, I[UIAHUPYIOIIUMH IPOJOJIKEHHUE
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 kimacce — 170 4acoB (5 4acoB B HEJICIIO).

[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 KJIACC

Pa3znen 1. Hay4nblili MeTO] MO3HAHNS IPUPO/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 (pU3HKe.

CnocoObsl u3mepeHuss (U3UYECKUX BEIUYUH (AHAJOTOBbIE W LUQPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MonenupoBanue (HU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHas TOYKa,
a0COIOTHO TBEPAOE TENO, WACAIbHAS KUIAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULBI €ro NpuMeHUMocTu. dusnueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npAKmMuKym.

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

3HaKOMCTBO ¢ u(poBol adoparopueiit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMUMH MPU MOMOITUA KOMIBIOTEPHBIX JATYUKOB.

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 (CpeIHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMHU HAa OCH CHUCTEMbI KOOPJIMHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTU, YCKOPEHHUS U MyTH MaTEepUAIbHON TOUKH OT BPEMEHHU M UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOTr0 MO YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBmkeHue. JIBUKEHHME  MaTEpUAIBHOM TOYKH 11O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHUYecKue YCTpPOWCTBA U TEXHOJOIMYECKUE MPOLIECCHL: CIHUIOMETD,
JNBIKCHHE CHApsJOB, IEMHbIE, WIECTEpEHYAThIE U PEMEHHbIE Mepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeieabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

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

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npy IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHrne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS] MTHOBEHHOMN
CKOpOCTH.

N3Mepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

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

N3mepenue YCKOpEHUS CBOOOTHOTO MaJICHUs (pexoMeHI0BaHO
UCITIO0JIb30BaHue IU(POBOI TabopaTopun).

WN3yyenne nBWXKEHHWs Tena, OpPOMIEHHOrO TOpu3oHTanmbHO. IIpoBepka
TUNIOTE3bl O TPSMOM NPOMOPIUOHATBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTU mepuoja oOpalleHuss KOHMYECKOro MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcuéra. [IpuHiun
otHocutenbHocTU ["anunes. HemHepuumanbHble cucTeMbl OTCuéra (OmpezaeseHue,
IPUMEPHI).

Macca rena. Cuna. [IpyHuun cyneprno3unuu cul.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 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 MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHUs CKOJBXEHHS WU CHJIA TPEHMS
nokos. Koadpounuent tpenus. Cuna CONpOTHBICHUS NpPH JIBWKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienne. Cuia Apxumena.

TexHudyeckue yCTpOWCTBA M TEXHOJIOIMYECKUE IPOLECCHI: IOALIMITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K TeIy CWl ¢
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJI IPU JBMKEHUH OpyCcKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TUIIOTE3bl O HE3aBUCHUMOCTH BpPEMEHHM [JBIKEHHS 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 4yepes
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBHCUMOCTH Fypy(N).

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

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomot, npaKmuKym.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaT€pUaIbHBIX TOUEK. L{eHTp macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualibHOW TO4ukHW. IIpeacTaBiieHHe O COXpaHEHHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJAX.

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

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuManbHBIE W HENOTEHUUANbHBbIE CHWIBL. [loTeHUMaNbHAS HHEPTUs.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
TeNa B FPAaBUTALMOHHOM IOJI€ OJHOPOAHOrO Iapa (BHYTpU M BHE mapa). 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 bepHyn 10 HWACATbHOM XKUJIKOCTH KakK CJEICTBUE 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 nBMXEHNE.

N3MepeHne MOITHOCTH CUJIBL.

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 axkcnepumenm, nadopamopnsie padomul, RPpAKMuUKyMm.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJACHCTBHH.

N3mMmepenre KHUHETUYECKOU YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS NOTEHLUNUAIBHON SHEPTUU MIPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyasipHast u3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT MeopUL.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHHMS M B3aUMOJCHCTBMS 4YacCTHIl BelecrBa. Mozaenu CTpOEHUs TIasos,
KHUJIKOCTEH U TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



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

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

Mogenb uaeaibHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YACTUIBI
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 KOJHMYECTBOM BemlecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUUECKON TEOPUH HJI€aTbHOIO rasa).

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

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

Jemoncmpayuu.

Mogenu 1BUAKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMuKym.

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

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3ydenne n30X0pHOro npouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKONU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE mapamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBI KaK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mogens uAeAIBHOrO Tra3a B TEPMOJUHAMHUKE — CUCTEMA YPaBHCHUIA:
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.

KBazucraTnueckre 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, U3TyYEHUE.

KonmnuectBo Ttemnorel. TemnoéMKoCcTh Tena. YAelbHas W MOJspHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIoTa CropaHusd
ToruBa. Pacu€r KonuyecTBa TEMIOTH mnpu Temionepenade. [loustue o0
aanabaTHOM Tpoliecce.

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

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

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXHO TIepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tella K 0ojiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. I{ukn Kapno.

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

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMSA «TEIUIOBBIX» OTXOHOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAETBHBIX TEINTOEMKOCTEMN BEILIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue npouecca OCTHIBAHUS BELIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanre u KoHjaeHcanusg. McnapeHue W KuneHue. Y IelabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

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

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

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

Hebopmanum TBEpOTO Tena. Pactskenne 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'O PaCHIMPEHUs TeJ (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (ha30BbIX MEPEXOaX.

VYpaBHeHue TEIIoBOro 0ananca.

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

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI:  KHUIKUE
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 HEHbIOTOHOBCKOU JKUIKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH — AeopMalMil  PEe3MHOBOrO obOpasma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DJIeMEHTapHbI AJIEKTPUYECKUNA 3apsil. 3aKOH COXPAHEHUs DJIEKTPUYECKOrO
3apsza.

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

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmektpuueckoro  mosisi.  [IpoOuwil  3apsa.  JIuauwm
HANPsLDKEHHOCTHU AJEKTPUUECKOro nojs. OJHOPOIHOE AIEKTPUUECKOE TTOJIE.

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

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHbI JUMHUN HanpspKEHHOCTHM 3THX TOJEH U
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKY B AIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aPs/I0B.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOIO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3eMIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IHJIOCKOIO KOHAEHCAaTopa OT IUIOHaan
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

OueHka cui B3anMOACHCTBUS 3aPSKEHHBIX TEN.

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

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
MIOCJIEIOBATEIBHOM COCTMHEHUN 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 CONPOTHBIICHHE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JIMHBI U IUIOMIAJAN IOMNEPEYHOTrO CEUYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBn€HHBIX AnekTpuueckux menei. [IpaBuna Kupxroda.



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

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

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

Konnencarop B nienu NOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAINPSDKEHUS Ui PE3UCTODPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

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

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT CONPOTUBIIEHUS IIPU ITIOCTOSHHOM
HaIPSKEHHH.

[Ipssmoe mamepenue 3J1C. KopoTkoe 3amMbikaHuE rajibBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

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.

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

HccenenoBanne 3aBUCUMOCTH NOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

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



DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobcTBeHHas u MpUMeCHast MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DNEKTPOIUTHUECKAS] TUCCOLUALMSL.
DunekTponus. 3aKoHbl Dapajies A1 FIEKTPOIIn3a.

DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHME: Ta30pas3psiIHbIe
JaMIbl, SJEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

HckpoBoit paspsa 1 IpOBOAUMOCTB BO31yXaA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  COIIPOTHMBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MTaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MTOTPEIIHOCTA U3MEPEHUN (DU3NUYECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

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

MexnpeaMeTHbIE CBSI3H.

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

Mescnpeomemmnole noHAmMUSL, C6A3AHHbBIE C UZYUEHUEM MEMO0008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUMN, U3MEPUTETbHBIE MPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runep0Oona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTops! 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0’KEHHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA JIII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUHU, TTOBEPXHOCTHOE HATSHKCHHUE U KANWJUISIPHBIE SIBICHUS B IPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

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

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

Texnonozusa: nipeoOpa3oBaHUE IBWIKEHUN C MCIOJIb30BAaHUEM MEXaHH3MOB,
ya4€T CyXOro M JKHIKOTO TPEHUS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
TIOJTYYCHHSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopencTBrE TIOCTOAHHBIX MAarHUTOB UM NPOBOJHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

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

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

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

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



TexHuyeckue yCTpOﬁCTBa N TCEXHOJOIHMYCCKHUC IIPOLECChI: IIPUMCHCHHC

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYIbTUMETP,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanne neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SIBeHne DIIEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOU
uHaykuud. JJIC uHAYKUMM. 3aKOH HJIEKTPOMAarHMTHOW WHAyKuuu PDapajnes.
Buxpeoe anekrpuueckoe mnose. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. 9J1C caMOMHIYKINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctyd 3/1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

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

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepron u uacrtora kosneOanuid. Ilepuon ManbiX CBOOOAHBIX KOJICOAHUI
MaTeMaTU4YecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KojeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aryxatouux KoneOaHusx. BeiHyxkaeHHbIe KoeOanus. Pe3oHaHc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

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

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepuojia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

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

WccnenoBanne BIHYKICHHBIX KOJIEOAHUIA.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKHUHHOTO
MasTHUKOB.

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

N3yuenne nBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

KoneGarenpubiit kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

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

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAUYCHHE CWJIbl TOKA W HANpsOKEHUS MpU pa3iuyHON ¢dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W MOTpeOIeHHE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMpPU TMPOU3ZBOACTBE 3JiekTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HMU.

TexHu4yeCcKHe yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH 4aCTOThI CBOOOAHBIX KOJIEOAHHUM OT UHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, karyika MHIYKTUBHOCTH U KOHAEHCATOp B IIENU MEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3yuenue Tpanchopmaropa.

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

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

Mexanndeckue 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. [ poMKkocTh 3Byka. Beicora Tona. 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,
noJsipu3ansi, “HTepdepeHIus u Audpakius.

[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, paauornpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI 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,
pesoMIICHHE, OoJsipu3anus, udpaKius, nHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yuenne napameTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

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

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

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

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

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

Xop ny4a, MPOMIEANIETO JIMH3Y MOJ NPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

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

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

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

[Tonsapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HaGntonenune nogHoro BHyTpEHHET0 oTpakeHus. Mozennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IIYYKOB YeEpe3 IUIOCKONApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanuie CBONCTB N300paKeHUI B JIMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

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

N3mepenre pokycHOro pacCTOSIHUS PaCcCEUBAIOIINX JIUH3.

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

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenue nonsipuzaiiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTepPEepeHIny JJa3epHOTro U3ITYYCHUs Ha JIBYX ILETSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa U3Iy4EeHUS] CBETOAMOAA MPHU MOMOIIU TU(PaKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

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

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
YcenoBue mnprYMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

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



TexHu4yeckre YCTPONCTBA M TEXHOJIOTMUYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHII.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

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

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
pa3Mepnl 00JacTH JIOKalM3alMu JBIKYyleWcs dyactuibl. KopmyckymnsipHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

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

TexHu4YecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dorornemMeHT, GHOTOMATYMK, TYHHENbHBIA MHUKPOCKOIN, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs aroMa. I[limaHerapHas monenb aroma
Pezepdopna.

[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 U3JIy4YeHHE 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 YACTHUL.

Onpenenenue IIWHBI BOJHBI JIA3€PHOTO U3JTYYEHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKEeHHOI0 aTOMAPHOTO BOAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomHoz0 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 pacnaja. PaamoakTUBHBbIE HM30TOIBI B MPHUPOIE.
CBolicTBa MOHM3HMPYIOUIETO M3IIy4YCeHUsS. BiIMsHHE paguoOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

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

SAnepubie peakuuu. Jlenenue u cunTes anep. AnepHsie peakropsl. [IpodieMbl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKHUE aCMEKThl Pa3BUTHUS
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 CrtaHaapTHod Mojenu. TéMHas matepuss U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yecKkre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, spaepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3UKH.



DTanbl pa3BUTHUS acCTpoHOMUU. [[pukinagHoe U MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (U3UKUA i1 OOBACHEHHS TPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJNOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMMSI.

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

Conneunas cucrema.

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

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCIEA0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHHe
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunbii Ilyte — Hama [amaktuka. Ilomoxenne n asukenue ConHia B
lNanmaktrke. Tunel ranaktuk. Pagnoranaktuky u xkBa3zapbl. UEpHbIE IBIPBI B AApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeTIeHUs TTOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/Hss CEBEpHOro MONyIIapusi U SIpPKUE
3BE3/bI.

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

Du3HYeCKU NMPAKTHKYM.

CrocoOb1 m3Mepenns (pU3NIECKUX BEITUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (DPU3NUECKUX BEIMYHMH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHUYECKUH  IKCIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoaepKaHusl pa3ziesoB Kypca «MexaHukay,
«MonekynspHas Qu3ruka U TepMOAUHAMUKA», «DJNEeKTpoauHaMuKkay, «Konedanus
U BOJHBDY, «OCHOBBI CIELUAJIBHOM TEOPUU OTHOCHTEIBHOCTH», «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 KapTHHE MHUPA, 3HAYEHUE ONKCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3HNUECKONU TEOPUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mescnpeomemmnoie nonamus, cé6A3aHHbIE C U3YUEHUCM MEMOO08 HAYYHO20
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37€MEHTApHBIX (QyHKUMNA. [Ipu3Haku NOMOOMS TPEYroJIbHHUKOB,
orpeJieNIeHne IOMAIU TUIOCKUX (GUryp u oobéMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JIBIKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IPU IPOU3BOJACTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPO/IE.

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

I'eocpaghun: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dhoTochEMKA 3eMHOU IMOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJeKTpoaBUraTeNb SkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIAYKIMOHHAS IeYb,
JIMHUM 3JIEKTpOIepeaay, NEKTPOABUraTeNlb, paaap, paluonpuEMHUK, TEIEBU30p,
antenHa, tenepoH, CBY-meub, yabTpa3ByKoBas IUMArHOCTHKAa B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOT'MYCCKUC ACIICKThI eé Pa3BUTHA.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHLIE
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  YOEXIEHUU, COOTBETCTBYIOUIUX
TPaJULIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOr0 BOCIIMTAHUA:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MLIMU  OOy4aromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 0OIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYEIIOBEUECKUMX TI'YMAHUCTUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

e TOTOBHOCTbH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMUAIBbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUA:

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

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(pOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOIO MTOBECHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOIO;

e OCO3HAHME JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHUA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IMYHbIM cdepaM NpodecCHoHaTbHON eITeIbHOCTH, B TOM
9HCIie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U pean30BbhIBaTh COOCTBEHHbBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHMI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

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

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO PA3BUTUS YEIOBEUECTBA;

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

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

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

OCO3HAaHUE IIEHHOCTHM HAYYHOM [EITEIBbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs (DU3UKH OCYIIECTBISATh MPOCKTHYI0 U HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

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

OTIPEACNATh IENN ASATEIBHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPHUH KX
JOCTIKCHUS,

BBISIBJSITH  3AaKOHOMEPHOCTH W TPOTHUBOPEYHSI B paccMaTpUBaEMBIX
(bU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIN3a UMEIOIITUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh ¥ BBINOJHATH PabOTy B YCIOBHSIX pPEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIFOUEBBIMU MOHATUSIMU U METOJIaMU
(bu3nuecKol HayKu;



BJIAJE€Th  HABBIKAMM  Y4eOHO-HCCJIENOBATEIbLCKOW M MPOEKTHOM
NESTENIbHOCTU B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOAOB peIIeHuss 3a1ad (U3MYECKOro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH [0 TOJYYEHHIO HOBOI'O 3HAaHHS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHCII€ MPH CO3/JaHUU Yy4e€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIISITh MPUYMHHO-CIIECTBEHHbBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pElIeHUs, HaxOAWTb AapryMEHThl IS
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBI OIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIa/IETh HaBbIKAMU NOJTy4YeHUs MH(pOpManuu (PU3HUECKOTO COAEp’KaHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATENBHO OCYIIECTBIISTH IOHCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpeACTBa HH(MOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  PEIIGHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX 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 COAEpP’KAaHUSA B pa3IMYHBIX (hopmarax ¢
yu€éTOM Ha3zHadeHHs HUH(POpMalMKW M ILEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMANIbHYIO (hOpPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh  OOIIIECHWE Ha ypokax (U3MKU U BO BHEYPOUYHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalldidi H CMATr4ath
KOH(DJIUKTBHI;

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

MIOHMMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHAUBUIYaTbHON pabOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN KaX0I'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTH U
KOOPAMHHUPOBATh JICMCTBUS MO €€ JOCTUKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLICHWBATh KAa4€CTBO CBOETO BKJIAJA M KaXJOTO YYaCTHHKAa KOMAHIbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSATENBHO  OCYUIECTBJISITH MO3HABATEIIBHYIO  JIESITEIBHOCTh B
o0nacTu (U3MKK U AaCTPOHOMHH, BBISBJISATH MPOOJIEMBbl, CTaBUTh U
dhopmyIHpoBaTh COOCTBEHHBIC 3a/1a4H,

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

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclupsiTh  paMKd  y4eOHOro mMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

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

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00J1acTH
(GU3KKHK, TOCTOSHHO TOBBIIIATh CBOM 00pa30oBaTENbHBIM U KYIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETSIM;

BJIaJICTh HAaBBIKAMHM II03HABATCIIBHOM peQUIeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBaHHUI;

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

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI W APTYMEHTHI APYIUX MPU AHAIU3E PE3YIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

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

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpormecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS TPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  MOHWUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUACTh HANPABIECHUS Pa3BUTHUsI COOCTBEHHOMN
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATIFHBIM WU3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMCHHUE JCHCTBOBATh, UCXOSI U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COUYYBCTBHUIO M CONIEPEKUBAHUIO;

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

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mpenMeTHbIE PE3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIHUCATEIBbHON, CHUCTEMAaTU3UPYIONIEeH, OOBICHUTEIHHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3UYECKuX Tel U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JIBUYKECHUE,
CBOOOJIHOE TMajieHue, aOCOoNOTHO ympyras aedopmarusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIETH T'a3a, KUIKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYEUHBIN 3apsl,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSACHITH MEXAaHMUECKHE TMPOLECChl U SBICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBanus [ammies ajisi CKOPOCTH U TMEpeMElIeHUs,
3aKOHbI HBIOTOHA, MPUHIMII OTHOCUTEIBHOCTH [ 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 BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBICHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, UCTIOIb3Ys
ocHoBHbIe TmoOJokeHUsT MKT u 3akoHBI MONEKYISIpHOM (QU3NKU U
TepMOAMHAMUKN (CBSA3b JIABJEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrued TEIUIOBOrO ABHMXKEHUS W KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEH KHHETHYECKOU
DHEPryer TEIUIOBOI'O JIBMKEHMS €ro YaCTHL, CBS3b JABJICHUS HUJICATBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



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

aHAIU3UPOBATh U  OOBSCHATH JJEKTPUUECKUE SIBJICHUSA, MCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHCHUS
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, IMOTEHIIMAJIBHOCTh
AIEKTPOCTATUYECKOTO II0JIs1, MPUHUHWI CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBasg YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKHA BAXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaBmwia Kupxroda, 3akonsr dapases A1 d71€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CWIbl, LEHTPOCTPEMUTEIHLHOE
YCKOpE€HHUE, CWJIA TSHKECTH, CHIIA YNPYTOCTH, CUJa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEPMOAMHAMUKE, BHYTPEHHSIS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACaTbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HaNnpsHKEHHOCTh TOJS TOYEYHOrO 3apsja WM 3apsHKEHHOro Iapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAT DJIEKTPOCTATHYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, JJIEKTPOABWKYLas CHja, CWIa  TOKa,
HalpspDKEHWE, MOIIMHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTHUBIICHUE y4dacTKa LENU C MOCJIEAOBATEIIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

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

MIPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol €  HCHOJIb30BAHMEM  MPSMBIX  U3MEPEHUM, IIpU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pe3yJibTaTam
UCCIIEOBAHNS;

MPOBOJUTH KOCBEHHBbIC M3MEpPEHHUS (U3NYECKUX BEIUYHUH, TPU ITOM
BBHIOMpaTh ONTHUMAIbHBIN METOJI M3MEPEHUs, OIICHUBATH AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUITOTE3bI: MIAHUPOBATh
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 ©  ydeOHo-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a00PaTOPHOr0 000pPYA0OBAHMUS;

pemiaTth pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTaThl U KOPPEKTHUPOBATH METOMAbl PEIICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KadeCTBEHHBbIC 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOBb30BaTh TEOPETUUECKUE 3HaHUS JJIsi OOBACHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIErO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OI[EHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOM
NESITETHHOCTH YEJOBEKAa, CBA3aHHOW ¢ (PU3WYECKHMH TMPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUY, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOTWM i JaJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOTO
o0111ecTBa;



MPUMEHSATh Pa3juvHbIC CIIOCOOBI PabOThl ¢ MHGPOPMAIKMEH (PU3HUESCKOTO
COJICP)KaHHMSI C HCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPH STOM HKCIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTUH JJIS TIOMCKA, TEepepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W UHTEPIPETAINN
uH(pOpMAIUK, TOJYYCHHOM U3 PAa3JIUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  TOJy4aeMyr0  WHGMOpPMAIMI0O ¥  OICHWUBATh €&
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 IPOCKTHBIX U yUeOHO-HCCIICIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsX, aJ€KBATHO OIICHWBAThH BKJIAJ] KaXXIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MIPOSIBJIATh MOTUBALIUIO K Oyaymieil mpodecCHOHAIBHON JACSITEIIBHOCTH 110
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

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

NOHUMAaTh poOJdb (U3UKK B  SKOHOMUYECKOW, TEXHOJOTMYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YeI0BEKa, POJb U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, POJIb aCTPOHOMHUHU B
NPAKTUYECKON JIEATEIbHOCTM YEJIOBEKa W JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHE OINMCATEIIBHOW, CHUCTEMATU3UPYIOLIEH,
OOBSACHUTEIBLHON W TPOTHOCTUYECKOW (GyHKIMH (UUYECKOM TEOpUU —
ANEKTPOJUHAMUKH, CIIEHHAJIBHON TEOPUU OTHOCUTENBHOCTH, KBAHTOBOM
¢busuku, poab (uznuecKoil Teopur B (HOPMUPOBAHUU MPEICTABICHUI O
(bu3nueckoil KapTHHE MHpa, MECTO (PU3MUECKOW KapTHUHBI MUpa B OOIIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
IPOLIECCOB  (SABJIICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUI MasITHUK,
UJCaNbHbIA MPY>KUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJbHbBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

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



aHAJIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOILIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAMHAMUKU U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cuna Awmmnepa, cwia JlopeHua, 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 IIPOLIECCHI U SABJICHHUSI, UCTIONb3YSI
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbIi U BTOpoM mocTynatel  bopa, mpuHIUI
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOr0 U MAacCOBOT'O YUCEN W DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOro MOJIs, TOTEHIHA AJIEKTPOCTaTUYECKOTO
NoJisl, Pa3HOCTh MOTEHIUAJOB, OJJIEKTPOABMKYILAS CHJIA, WHIYKUHUA
MarHUTHOrO IIOJII, MarHUTHBIA MOTOK, cwia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABIKYILAsA CUIa CAMOWHIYKLUWH, SHEPrusi MArHUTHOIO IOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOsI CBOOOJIHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SBJICHUM:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, JAudpakuus, JTUCHEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
Aaaep, raMMa-usiaydeHue saep, (pU3NYecKue MPUHIUMBI CIEKTPaIbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEACNATh HaIpaBiICHUE WHIAYKIMA MAarHUTHOTO TOJS MPOBOJHMKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

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

MPUMEHSATH OCHOBOIIOJNATaIOIINEe ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU H
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3IHBIX CHCTEMAX, B MEXIAJIAKTHUECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOANUTh MCCIENOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUM, JelaTh  BBIBOABI IO  pe3yJbTaram
UCCJIEI0BAaHNS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ] U3MEpPEHUs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELIHOCTH MPSMBIX 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 METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJIr0/1aTh TpaBujia OE30MacHOro TPYy/a MPHU MPOBEACHUM UCCIICIOBAHUN
B paMKax yde0HOro OSKCIHEpUMEHTa, NpPaKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKOM M IPOEKTHOM [JEATEIBHOCTH C HCIIOIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

pemare pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWM aHAJINW3a YCJIOBHUSA BBIOMpATh
¢usnyeckue MoOjeNnu, OTBEYalIllue TPEeOOBAHUAM 3aJauM, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYJAThl (PU3UUECKUX TEOPUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWU HMMEIOIINUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PELICHUS C YUYETOM MOJYYEHHBIX
pE3YJIbTATOB;

pelarth KadyecTBEHHbIE 3aJaud, TpeOyloluume NpUMEHEHUS 3HAHUM U3
Pa3HBIX pa3/enoB Kypca (PU3UKH, a TAaK)KE MHTErpalui 3HAHUN U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh 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 pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM ¢ (PU3MYECKHMMM IIpolleccaMu, C
HO3UIMM 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTAaBICHUI O palOHATIbHOM
IPUPOAOIIOIB30BAHNN, & TAK)KE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

NPUMEHSTh pa3IudHble CIOco0bl paboThl ¢ mHbOpMaIuen (HU3NIeCKOro
COJAEPXKAHMUSI C HCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKM W MpeAbsBICHUs Y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(OpMaluY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMAIMU, TOTYYEHHOM M3 PA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

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

paboTaTh B TpyHIE€ C HCIOJIHEHUEM pa3IU4HbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAMOHAIBHO PaCHpPENENsaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJl€KBaTHO OLIEHMBATh BKJIAJ KaXJIOro M3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyaynieil mpoeCCUuOHAIbHON AESITENIbHOCTH 110
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblil MeTO MO3HAHUS TIPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15
3.2 Tepmonunamuka. TenaoBble MaIIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosiHHBIN AIIEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 du3nuecKuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 MarnauTHO€ 1noJie 14
1.2 DNeKTpOMarHuTHast MHIAYKIUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHbIE KoJeOaHus 15
93 MexaHu4yeckue U 3JIeKTPOMarHiuTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnowr CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOH Jyallu3M 15

4.2 ®duznka aToma 5)

43 ®dwu3uka aTOMHOTO S7jpa U dIIEMEHTaPHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMeHTBI aCTPOHOMMHU U aCTPOPUIUKU 12
Hroro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 du3nvecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 0000eHne
71 MIPEIMETHOTO COJIEPIKAHUS U OTIBITA 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPH
n3yueHuu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema Ypoka Beero KOHTpOJILHbIe HpaKTuquKne 05pa30BaTe.11le>le
padoThbI padoThbI pecypenI
1 ®dwusuka — pyHaaMEeHTalbHAS HAyKa O MPUPOJIE 1
5 HayuHb1il MeTOZ MO3HAHUSA U METOABI 1
uccienoBaHusl GU3NYECKUX SIBICHUN
DKCHEpUMEHT U TEOpHUs B MIPOLIECCE MTO3HAHUS
3 npupoabl. HabmroneHne u a3KCiepuMeHT B 1
¢uznke
4 Cnioco0On1 n3mMepeHust GU3NIECKUX BEITMUNH 1
5 AOCOII0THAs M OTHOCUTEIbHASI TOIPEITHOCTH 1
U3MEpeHU (PU3NIECKUX BEITMUNH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOMN
NeATEIIbHOCTH JIFOAECH
Mexannueckoe npukeHue. Cucrema oTcueTa.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHHUS. 1
[Ipsimast 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOYKH, €ETO
8 IIPOEKIIMH HA OCHU KOOpAuHAT. TpaeKTopusl. 1
Ilepememenue. Cxkopocts. Mx nmpoekuun Ha
OCH KOOpAUHAT
9 PaBHOMEpPHOE IPAMOIMHENHOE IBUKEHHUE. 1




I'paduueckoe onucanne paBHOMEPHOTO
MPSIMOJTMHEHHOTO ABUKCHUS

CrnosxeHue nepeMelieHnil 1 CKOPOCTEH.

10 Pemienue 3agag
HepaBHnoMepHoe aBmxeHne. MruoBeHHas

11 CKopocTb. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHMS C TIOCTOSIHHBIM YCKOPEHUEM
CBoOogHoe majienne. Y CKopeHrne CBOOOIHOTO

13 najieHus. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX TpapuKu

14 JIBr>xeHue Tesa, OpOLIEHHOTO MO YITIOM K
TOPU30HTY
KpuBonuHuelinoe aBuxkenue. J[BHKeHUE MO

15 OKPY>KHOCTH. YTJIOBAs U JUHEWHASI CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

16 KonTponbhas pabora no teme "Kunemartuka"
Ilepsbiif 3ak0oH Hprorona. MHepunansHbie

17 cucTtemsl oTcuéTa. [IpMHIIUII OTHOCUTEIBHOCTH
lNanunes. HennepunanpHble CUCTEMBI OTCUETA

18 Cuna. PaBHOzelicTBy0Iast cuina. Bropoit
3akoH Herorona. Macca

19 Bsaumopeiicteue ten. Tpetuii 3akon HeroTona

20 [TpuHumn cynepnosunuu cuil. Pemenue 3anau
Ha IIPUMEHEHUe 3aKoHOB HproToHa

21 3aKOH BCEMHPHOTO TATOTEHHUS.




OKBUBAJICHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MaccChl

Cuna TsKeCTH U yCKOPEHUE CBOOOIHOIO

22
najeHus
JIBrxkeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOPOCTh. 3akoHbl Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUAbI CUI TPEHHUS.

25 JIBrOKeHWE B KUIKOCTHU U Ta3e C y4ETOM CHIIBI
COIIPOTHBIICHUS CPEJIBI

26 JaBnenue. I 'uapocratuueckoe JaBiIeHUE.
Cuna Apxumena

97 AbcoumotHo TBepaoe Teino. [loctynatensHoe u
BpalaTeIbHOe IBIKCHHUE TBEPAOTO Tea

28 MOMEHT CHJIBI OTHOCUTENIBHO OCH BpAICHUS.
[Ineyo cunbl
CrnoxeHune cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsbkecTH Tena. Y ciaoBHs
paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS

30 Pemenue 3amau

31 Kontponbnas padota no teme "J{unamuka.
Craruka TBepaoro tena'"
NMirynbec MaTepuabHON TOYKH, CUCTEMBI

32 MaTepHalIbHBIX ToueK. LleHTp Macc cucteMsl
MaTepUaJIbHBIX ToueK. TeopeMa o IBUKEHUN
LIEHTpa Macc

33 WNmnynbe cuibl 1 U3MEHEHHE UMITYJIbCA Tela.




3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JIBIKEHHE

34

MoMeHT uMIysibca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITyJIbCa B LICHTPAJIbHBIX MOJIAX

35

Pemenue 3agag

36

PabGota cunbl Ha MajIOM ¥ Ha KOHEYHOM
NEPpCMCIICHUU. Fpaq)nqecxoe NpeaACTaBJICHUC
pa6OTLI CHIbI. MOIITHOCTH CHIIBI

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTrUuu
MaTepUaIbHON TOYKU

38

[ToTeHuuanbHbIe U HETIOTCHIMATBHBIE CHJIBL.
[TorenmmansHas sHeprusi. Bropas
KOCMUYECcKasi CKOPOCTb

39

TpeTbst KocMudeckasi ckopocTb. CBsi3b pabOTHI
HENOTEHIMAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH SHEPruH CUCTEMBI Tell. 3aKOH
COXPaHEHHsI MEXaHUYECKOH SHEPrUH

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryiuu 1715 ueanbHOM
KUIKOCTU

41

Kontposnbnas padoTa o tTeme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

42

PazBuTue npencraBiaeHuid 0 IpUPOAE TEIUIOTHI.
Ocnosuble nonoxenuss MKT. {uddysus.
BpoyHoBCcKoOe nBUXKEHUE

43

Crtpoenue ra3000pa3HbIX, KUJIKAX U TBEPABIX




Tes. XapakTep JBHKCHUS W B3aUMOJICHCTBUS
YaCTHI] BEIIECTBA

Macca u pazMepsl MOJIEKYII (aATOMOB).

44 Kommuecto Bemectsa. [loctostHHass ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. [kana
Ienscus

46 Pemenue 3amau

47 Wneanpublii ra3. 'a3oBble 3aKOHEI

48 VYpaBnenue Menpaeneesa-Knaneiipona.
Pemenue 3agag

49 AbGcomoTHas Temrepatypa. 3akoH JlaneToHa

50 N3omnporieccel B H1€aibHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npeacrapaeHNEe U30MPOIIECCOB:
n30TepMa, U30X0pa, u30oapa

52 OcHoBHoe ypaBHeHue MKT

53 Pemrenne 3amau
CBs13b a0COIIOTHON TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN
KHHETUYECKOU SHEPTUeil MOCTYNaTEIbHOTO
TEIUIOBOTO JIBMKEHUS €€ YacTHI]

55 O0600611eH1Ee U cUCTeMaTU3alys 3HaHU| 10
teme "OcHoBelt MKT"

56 Konrponsnas padora no teme "OcHost MKT"
Tepmoannamuueckas cuctema. 3ajilaHue

57 BHEIIHUX ycnoBui 1uist T/1 cucteMsl.

BHemHue v BHyTpEHHUE MAPAMETPBHI.
[TapameTpsl T/] cuctembl Kak cpegHue




3HAYEHHUsI BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcanus T/ cucreMbl
K TEIJIOBOMY PaBHOBECHIO

59

Mopenb neabHOrO ra3a B TEPMOIMHAMUKE.
VYcioBus TPUMEHUMOCTH 3TON MOAETHN

60

YpaBaenune Menpeneesa-Knaneiipona u
BBIPAJKEHUE 711 BHYTPEHHEW DHEPIUU

61

Bripaxkenue aJisi BHyTpEHHEW SHEPT U
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBasucratnueckue u HecTaTUUECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJIMHAMMUKE.
Beruucnenue paboTsl o rpaduky npouecca Ha
pV-nuarpamme

63

Temnonepenaya kak cnoco0 N3MEHEHUs
BHyTpeHHe# sHeprun T/l cuctemsr 6e3
COBEPIICHHS pabOTHI

64

KOHBCKIII/ISI, TCILIOMMPOBOJAHOCTD, U3JTYUCHUC

65

KomuuectBo Temnorel. TenmnoéMKOCTh Tea.
y,[[eJ'IBHaH U MOJIIpHAas TEILIOEMKOCTHU
BEIIeCTBA. Y AelIbHAS TEIJI0Ta CropaHus
TOIIJIMBA

66

Pacuér konuyecTBa TEIUIOTHI IIPH
TeIIoneperaye

67

[Tonsitue 06 anuabaTHom npornecce. [lepsrrii
3aKOH TepMO}II/IHaMI/IKI/I




KomndecTBO TENIIOTH B pa60Ta KaK MEpPhbI

08 W3MEHEHNs BHYTpeHHeH sHeprun T /] cuctemsl
Bropoii 3aKk0H TEpMOJIMHAMUKY 1JIs

69 PaBHOBECHBIX M HEPAaBHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTs NpUpOIHBIX MPOIIECCOB

70 [Tpunmne! geiictBus TermnoBbix MamuH. KIT

71 Makcumansnoe 3nauenue KII/I. ukn Kapuo

72 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIb30BaHUS

73 TEIUIOBBIX ABUTatesiel. TemnoBoe 3arps3HeHue
OKpYKaroIle Cpepl

74 Pemenue 3amau

75 O0001eHre U cUCTEMAaTU3ALMs 3HAHUN 110
teme "Tepmoaunamuka. TernmnoBeie MalivuHb"

76 Konrponsnas pabota o teme
"TepmonnHamuka. TenaoBsle MalIUHbB"
[TapooOpazoBanue u konaeHcanus. Vcnapenue

77 U KuneHue. Y nejibHas TeIwora
napooOpa3zoBaHus
HaceblienHbie ¥ HEHACHIIIICHHBIE MAPHI.
KauecTBeHnHast 3aBUCHUMOCTb IJIOTHOCTH U
JTaBJICHHSI HACBIILIEHHOTO Mapa OT

78 TEMIEPATYPHI, UX HE3aBUCUMOCTb OT 00BEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTh
TEMIIEpATyphl KUTICHUS OT JaBJICHUS B
KHUIKOCTH

29 BnaxxnocTts Bo3ayxa. AOCOIIOTHAS U

OTHOCUTCIIbHAs BJIA)KHOCTD




80

Pemrenue 3agau

Teépnoe Teno. Kpucrammueckue u amophHbIe

81 .

Tena. AHU3OTPOTHSI CBOWCTB KPUCTAIIIIOB

82 [TnaBrnenue u kpuctamuM3anys. Y aenbpHas
TeruioTa masieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue u

83 cxarue. Cnsur. Moayns FOnra. [penen
ynpyrux nedopmarmii
TemioBoe paciupeHue KUAKOCTEH U TBEPIABIX

84 TeJ. AHTapMOHHU3M TEIJIOBBIX KOJIeOaHU
YJaCTHII BEeIECTBA

85 [IpeoOpa3zoBanue 3Hepruu B pa3oBbIX
nepexoaax

86 VYpaBHeHue TEIJI0BOro O6ananca

87 Pemenue 3agau
[ToBepxHOCTHOE HaTsKeHUE. KanuspHele

88 siBiieHus. J[aBineHue 1o MCKPUBIICHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlammaca
O06o061IeHre U cUCTeMaTU3alus 3HAHUN TI0

89 TeMe "ArperaTHple COCTOSTHUS BEIIESCTBA.
®dazoBble IEpexos”

90 Kontponbnas pabota o Teme "ArperaTHbie
cocTosiHus BenlecTBa. Pa3zoBble Mepexopl"
OnexTpusanus Tel U €€ MposBICHUS.

91 DnekTpuyeckuii 3apsia. [[Ba Buna
ANEeKTpUYecKuX 3apsaaoB. [IpoBogHuKH,
JURJIEKTPUKU U TOJTYIPOBOAHUKHI

92 DneMeHTapHbIN AIEKTPUYECKUH 3apsii. 3aKOH




COXpPAaHCHHU SJICKTPUUICCKOI'O 3apsaa

B3aumoneiictue 3apsnoB. ToueuHble 3apsibl.

93 3akoH Kynona

94 Pemenue 3amau

95 Dnextpuyeckoe noiie. Ero neiicteue Ha
JEKTPUYECKUE 3apsiabl
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [IpoOuslii 3apsia. JInHUM HAaNPSHKEHHOCTH
aeKTpudecKoro nois. OqHopoaHOe
JNEKTPUYECKOE T10JIe

97 [ToTeHIManbHOCTD AIEKTPOCTATUHYECKOTO
1oJis. Pa3HOCTh MOTEHIMANIOB U HAIIPSKEHUE
[loTenuuanpHas Heprus 3apsaa B

98 3JIeKTpocTaTHYecKoM noJe. [lorenmnman
ANEKTPOCTATUYECKOTO TOJIS

99 CBs13b HaNPSKEHHOCTH TOJIS ¥ Pa3HOCTH
MOTEHIIUAJIOB JIsl SJIEKTPOCTATHYECKOTO OIS

100 [TpuHIMI Cynepro3uIIUH SIEKTPUUECKUX
rosueun

101 Pemenue 3anau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKeHHOU cepbl
[Tone paBHOMEPHO 3apsSKEHHOTO IO 0OBEMY

103 mrapa. [lose paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA10B

105 JM3IeKTPUKY U TTOTYIPOBOJIHUKH B




OJICKTPOCTAaTUYCCKOM II0JIC

Kongencarop. DnexTpoéMKoCTh

106 KOHZIEHCATOPa. DIEKTPOEMKOCTH TIOCKOTO
KOHJIeHCcaTopa

107 [TapamiensHOE COETMHEHHE KOHICHCATOPOB

108 TlocnemoBaTensHOE COeTUHEHNE
KOHJICHCAaTOPOB

109 OHeprus 3apsyKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBro>keHuE 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIEKTPUIECKOM TIOJIE

112 Pemenue 3amau

113 O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 11O
TeMme "DneKkTpudeckoe mose"

114 Konrponsnas pabota o teme
"Dnexrpuueckoe noiue"
Cuma Toka. IlocTosSHHBIN TOK. Y CII0BUS

115 CYILIECTBOBAHMS IIOCTOSHHOIO 3JIEKTPUYECKOTO
TOKAa

116 Hcrtounuku Toka. Hanpsokenne u 31C

117 3akoH Oma 15 ydacTKa Lenu. DJIEKTPUIECKOe
COIPOTHBIICHUE
3aBUCUMOCTD COTPOTHUBIICHUS OJTHOPOJTHOTO

118 MIPOBOJIHUKA OT €r0 JJIMHBI U IIOIIA 1N
MOTIEPEYHOT'O CEUCHUS

119 VYaenbHOE CONPOTUBIICHHE BEIIECTRA.

Pemenue 3amau




120 [TocnenoBarensHOE, MapajIeIbHOE,
CMEIIaHHOE COSIMHCHHE ITPOBOTHHKOB
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LICTICH.
[paBuna Kupxroga
122 Pemenue 3amau
123 Pabota anexTpuueckoro Toka. 3akoH Jkoyis
—JleHna
124 Pemenue 3amau
125 MOMIHOCTB IEKTPUIECKOTO TOoKa. TermoBas
MOIIHOCTb, BEIJIETIIEMast Ha PE3UCTOPE
126 Pemienne 3amau
127 O/1C u BHyTpeHHEE CONIPOTUBIICHHE
HCTOYHHKA TOKa
128 3akon Oma 111 MOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOM LETIH
129 Pemtenue 3amau 1
130 MOoOIIHOCTE KCTOYHHKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 KonzaeHncarop B Lienu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3amay mo reme "llocTostHHBIN
AJIEKTPUIECKUNA TOK"
135 Pemenne 3agau mo teme "IlocTOSHHBIN
INEKTPUYECKUH TOK"
136 Pemenue 3anay nmo reme "IlocTOSHHBIN
AJIEKTPUUYECKUNA TOK"
137 O0o0011IeHNE ¥ CUCTEMATH3aIIMs 3HAHUI 10




teme "TloCTOAHHBIN 2JIeKTpUYECKUi TOK"

138

Kontposnbnas padota o teme "TlocTossHHBIN
3JIEKTPUYECKUNA TOK"

139

DneKTpuuecKas MPOBOANMMOCTE Pa3INYHBIX
BEIIECTB. DIEKTPUIECKHI TOK B MeTaIax.
CBepXIIpOBOIUMOCTH

140

DNEeKTpUUECKU TOK B paCTBOPAxX M paciiiaBax
ANEKTPONIUTOB. 3akoHbl Papanes s
ANEKTPOJIN3A

141

DJIeKTpUYECKui TOK B razax. [lnazma

142

DneKkTpUYecKUil TOK B Bakyyme. BakyymHble
npubopsI

143

DNIEKTPUUECKU TOK B MOTYIPOBOAHUKAX

144

[HonmynpoBoIHUKOBBIE TPHUOOPHI

145

®dusznueckuil npaktukym 1o teme "M3mepenue
CHJIBI TOKA U HANPSDKEHUS B LIETIH
MIOCTOSIHHOT'O TOKa IPH TOMOIIY aHAJIOIOBBIX U
U(PPOBBIX U3MEPUTENHHBIX TPUOOPOB" WK
"3HaKOMCTBO ¢ IUPPOBOI1 TabopaTopuei 1o
¢usuke. [Ipumeps! n3MepeHus: GU3NIECKUX
BEJIMYMUH [TPU OMOILM KOMITBIOTEPHBIX
TaTYUKOB"

146

®u3nYeCcKuil mpakTUKyM 1o Teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHHUS C LIEIbIO
OIIpeJieNIeHUs] MTHOBEHHOM ckopoctn"

147

dusznyeckuil mpakTukyM 1o teme "M3mepenne
YCKOpPEHUS TpU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIDKEHHUH 10 HAKJIOHHOM




mwi1ockoctu" min "Uccienosanue 3aBUCHMOCTH
MyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
nBIOKeHUN"

148

dusnueckuil npakTukym no teme "M3mepenune
YCKOpEHHUs1 CBOOOTHOTO NajieHus" Uiu
"N3ydeHne IBWKEHUS Tella, OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

®dusnueckuil npakTukym 1o teme "M3ydenue
JBUKEHUS TeJla IO OKPY>KHOCTHU € MTOCTOSTHHOU
o MoayJro ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEpHoJia 0OpalieHus
KOHHUYECKOT'0 MasTHHKA OT €ro napameTpoB"

150

@usnyeckuil npakTukym 1o teme "M3mepenune
PaBHOJEHCTBYIOIIEH CUIIBI IIPU ABH)KEHUN
OpycKa 1o HaKJIOHHOM ITOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHU JIB)KEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSHUE OT €r0
Macchl”

151

@uU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, ot ux aedopmanuu” win "M3yuenue
JBUKEHHSI CUCTEMBI T, CBI3aHHBIX HUTHIO,
MePEKUHYTON uepe3 IErKui 610K"

152

®usnueckuil npakTukym 1o teme "M3mepenue
KO3 pHUIHMEHTa TPEHUS 0 BEJIMYUHE YTIIOBOTO
kod(durmenta 3aBucumoctu Frp(N)" wim
"UccnenoBanue ABMKEHUS OpycKa 1o




HaKJIOHHOM IJIOCKOCTH € IEPEMEHHbBIM
koa¢pdunmentom tperus" uinu "N3yuenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

153

Du3HYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPIOTO Teja, UMEIOIIETO OCh BpallieHus "
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" unun "M3yuenue
YCTOMYUBOCTHU TBEPAOIO TEJIA, UMEIOIIETO
Ionaas onops"

154

dusznyeckuil mpakThuKyM 1o teme "M3mepenne
HMITyJIbCa TeJIa IO TOPMO3HOMY MyTHU'" WU
"N3mepeHue Cuilbl TATH, CKOPOCTH MOJIEIH
ANEKTPOMOOUIISI I MOIITHOCTH CHUJIBI TATH" HITH
"CpaBHeHHE U3MECHEHUS UMITYJIbCA TeJla C
uMnysabcoM cwibl" unu "MccnenoBanue
COXpaHEHUS UMITyJIbCa MPU YIIPYTroM
B3aumMozeicTeun" i "M3mepenne
KMHETUYECKOM SHEPTUU TeJla IO TOPMO3ZHOMY

n

yTH

155

®dusznyeckuil npakTukym no teme "Mzydyenue
M30TEPMHUECKOTO Mporecca (PeKOMEHI0BaHO
ucnoib3oBaHue nuppoBoit 1adbopatopun)" uiu
"N3y4yeHne n30X0pHOTo mpouecca Win
"N3yuenne n3obapHOTO mporecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUA"

156

dusnueckuil npakTukym mno teme "M3mepenue
yaenbHoH TeroémkocT” nim "MccnenoBanue
npolecca OCTbIBaHUS BEIIECTBA" UK




"UccnenoBanue aguabaTHOTO mpoliecca’ uin
"N3ydeHne B3anMOCBSI3H SHEPTUH
MEKMOJIEKYJISIPHOT'O B3aUMOJCHCTBUS U
TEMIIepATypbl KUTIEHUS KUIKOCTEN"

157

®uznueckuil npakTUKym no treme "M3yuenue
3aKOHOMEPHOCTEH UCTIapEHUs KUIKOCTEN "
unu "V3mepenue yenbHON TeIOThI
I1aByieHus abaa" uinm "M3ydyenue cBONCTB
HacblIeHHbIX napoB" win "U3mepenue
a0COIOTHOM BIAXXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B noMemeHuun". Mamepenue
Kod(ppurmenTa moBEPXHOCTHOTO HATSIKEHUS

158

DuU3HYECKUN IPAKTUKYM 110 TEME
"HaG:roieHue npeBpalieHus: 3Hepruu
3apsKEHHOr0 KOHJCHCATOPA B YHEPTHUIO
n3iIydeHus ceeroanona’ uinm "M3ydenue
MPOTEKaHUA TOKA B LIEMH, COIECPKAILICH
KoHAeHcarop" i "Pacnipeaenenue pazHOCTH
MOTEHIMAJIOB (HANPSHKEHUS ) IPU
MIOCJIEJOBATEIILHOM COCIMHEHNUN
KOHJIeHCaTOpOB"

159

OuU3HYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue CMEIIaHHOTO COEIUHEHHUS
pesucropoB” wnu "H3Mepenue yneapHoro
CONPOTHUBJICHUS] TPOBOIHUKOB" WIIH
"HccnemoBadHue 3aBUCUMOCTH CUIBI TOKA OT
HaIpsDKEHUs [ JIaMITbl HaKaJIuBaHUs "

160

Du3nYeCcKUil IPAKTUKYM I10 TEME
"Ha6mronenue anexrponuza” win "MU3mepenue




3apsja OJHOBAJICHTHOIO HOHA" WU
"HccnenoBanre 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYpPbI" WU
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
aroma"

Peseprubiil ypok. O6001eHue
161 CUCTEMAaTHU3alys 3HAHUN 110 TEME
"Kuuemartuka"

PesepBHelit ypok. O6001IeHNE U

162
cHcTeMaTH3alus 3HaHui mo teme "Jlunamuka"

Peseprubiit ypok. O60011eHuE U
163 cucTeMaTH3alys 3HaHui mo Teme "CraTuka
TBepaoro Tena"

PezepBHblit ypok. O6001IeHNE U
164 cucTEMATH3aIMA 3HAHUI 110 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PesepBHelit ypok. O6001ICHHE U
165 cucTeMaTu3anys 3HaHui 1Mo TemMe "OCHOBEI
MOJIEKYJIAPHOKUHETUYECKON Teopun”

PesepBHeIit ypok. O600IICHHE U
166 cUCTEMATU3aIMs 3HAHUN 10 TEME
"TepmonnHamuka. TeraoBele MalIMHb"

Peseprubiil ypok. O6001eHuE 1
167 cUcTeMaTH3allks 3HaHUI 110 TeMe
"ArperaTHble COCTOSIHMSI BellecTBa. Da3oBble

nepexopl"

Peseprubiil ypok. O6001eHNE U

168
cHCTeMaTH3anus 3HaHUi 1o TeMe




"Onexrpuueckoe nose"

PesepBHeIit ypok. O600IICHHE 1

169 CHUCTEMAaTH3alusl 3HAHUH 110 TeMe 1
"IIoCTOSIHHBIN NEKTPUYECKUHN TOK"
PesepBuelit ypok. O60011eHNE U
170 crucTemMaTh3alys 3HaHui mo Teme "Toku B 1
pa3IuYHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTHueckue oBpasoBaTeIbHBIe
padoThI padoThI pecypest
B3anMopeiicTBrE TOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe. 1
l'unore3a Amnepa
Bexrop MaruutHON MHAYKIUH. [IprHImn
2 CYMEPIIO3UIIMY MAarHUTHBIX MMoJieH. JInanm 1
MAarHUTHON MHIYKIIUH
3 MarnuTHoOe noJjie TPOBOJHUKA C TOKOM. OIbIT 1
Opcrena
Cuna Amriepa, e€ HanpaBJIE€HUE U MOJYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Amnepa. 1
DNEKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHia, e€ HanpaBJI€HUE U MOYJIb.
7 JIBro>keHuE 3apsiKEHHON YaCTHUILIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3anau
Pa6ota cunsl Jlopenna
10 Pemenne 3amau 1
11 MarauTHO€ 10JI€ B BEILLIECTBE. 1
deppoMarHeTuKy, napa- U 1uaMarHeTuKu
12 OcHoOBHBIE CBOICTBa (heppPOMATrHETUKOB. 1

[Ipumenenue peppomMarHeTuKoB




13 Pemenue 3amay no reme "Maraursoe moJie"” 1

14 Pemenne 3ama4 nmo reme "MarautHoe 1oJjie"

15 SIBNeHME PIEKTPOMArHUTHON UHIYKIIUH. 1
[ToTok BekTOpa MAarHUTHOW MHAYKIIUN

16 OJ1C uHAyKIIMHA 1

17 3aKO0H 3JICKTPOMArHUTHON HHYKITHH 1
®dapanes

18 Buxpesoe anexkrpuueckoe nose. Toku Dyko 1

19 OJIC uHAYKIMH B IBYOKYITUXCS TIPOBOTHUKAX 1

20 Pemrenne 3amau 1

21 [IpaBuno Jlenua 1

29 WNupykruBHOCTE. KaTylka HHIYKTHBHOCTH B 1
LIETN TIOCTOSTHHOTO TOKa

23 SABnenune camounaykimu. I1C 1
CaMOMHYKIINH

24 DHeprust MarHUTHOT'O TI0JIS KATYIIKH C TOKOM. 1
DJIEKTPOMArHuTHOE TOJIe

25 Pemrenne 3amau 1

26 O00011eHNEe U CUCTEMATH3allA 3HAHUH 110 1
TeMme "DNeKTpoauHaMuKa"

97 KonTponbhas pabora 1o teme 1
"DnexkTpoauHaMuka"

28 Konebarenrnas cuctema. CBOOOIHEIE 1
kosebanus. 'apmoHnyeckue KoneGaHus

29 KuneMaTtnueckoe 1 TMHAMHUYECKOE OIMCAHUE 1
KoJIe0aTebHBIX IBKCHUN

30 DHepreTuyeckoe onrcanue. BeiBojg 1




JUHAMUYECKOI0 OITUCAHUS TAPMOHUYECKUX
KoJe0aHUN U3 UX SHEPreTUYEeCKOro u
KMHEMAaTUYECKOTO OITMCAHUS

31 Amnnutyzaa u ¢daza KonedaHui
[Tepuon u wactora konebanuit. [lepuos
MaJIBIX CBOOOIHBIX KOJIE€OaHMUHI

32 MaTeMaTH4eCcKoro MasitHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TIPYKHHHOTO
MasTHUKA

33 3aryxatonue Kojaebanus. BeIHYKIeHHBIC
Konebanus. Pe3onanc

34 ABTOKOJICOAHMS

35 Pemenue 3amau

36 VYpok-koHpepennus "MexaHU4YeCKHe
Kosie0aHHs B MY3bIKAIBHBIX HHCTPYMEHTaX"

37 O0o00I11IeHNE U CUCTEMATH3aIIUs 3HAHUI 10
TeMe "Mexanuueckue Kojedanus"

38 DIIeKTpOMarHuTHBIE KOJIeOaHusI.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsiaa KOHJIGHCATOpa C aMITUTYAO0N CHUIIbI
TOKa B KOJIeOATEILHOM KOHTYpPE

40 3aK0OH COXpaHEHUsI YHEPTUU B UJI€ATTHLHOM
Kosie0aTeTbHOM KOHTYpe
3aryxaromue 3MeKTPOMarHUTHbIE KOJIeOaHusl.

41 BrIHYXIeHHBIC 2JICKTPOMAarHUTHBIE
KoJieOaHus

42 [lepemenHsbIl TOK. Pe3uctop u KoHIEHCaTOp B




e 1n€pEMEHHOIO TOKa

KaTymKa WHAYKTHBHOCTH B LCTIN

43 MEPEMEHHOT0 TOKa

44 3akoH Oma AJist 3EKTPUYECKON LIenu
MIEPEeMEHHOT0 TOKa
MOoOMmHOCTh EPEMEHHOTO TOKA.

45 AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3onaHC B 25IeKTpHUECKOM LIeTIH

47 Pemenue 3agag
Wneansublif Tpanchopmatop. [IponsBoactso,

48 nepenayda 1 noTpeOaeHue dIeKTpUuIecKoil
SHEPTUu
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 anekTposHeprun. KynbpTypa ucronbp30BaHus
3JIEKTPOIHEPT MU B TIOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemtenue 3amau

59 O06o06muieHne 1 cucTeMaTu3anus 3HaHUK IO
Teme "DJIeKTpOMarHuTHbIe KojeOaHus"

53 Mexanuyeckre BOJHbBI. XapaKTePUCTUKH
MEXaHUYECKHUX BOJIH

o4 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTHKH 3BYKa

56 HNudpasyk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKpYKarouleil cpeabl

o7 Pewmenne 3anau




58

DJIEKTPOMAarHuTHbIEC BOJIHBL. M3imyyeHue
3JIEKTPOMATrHUTHBIX BOJIH

59

DHeprus AMEeKTpOMarHuTHoIX BoJiH. CBoiCTBa
AJIEKTPOMAarHUTHBIX BOJIH

60

[ITkana 3nE€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIUIIBI paMOCBSI3U U TEJICBUICHUS.
Paguonokarust. DIeKTpOMarHUTHOE
3arps;3sHEHUE OKPYKAIOIIEH CpelIbl

62

Kontponbnas padota o teme "Konebanus u
BOJIHBI"

63

64

Cgert. 3aKOH NPAMOJIMHEHHOTO
pacnpoCcTpaHeHuUs CBETa

Pemrenue 3aga4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO pacIPOCTPAHECHUS CBETA

65

Ortpaxenue csera. [lnockoe 3epkaio.
Cdepudeckoe 3epkajo

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEIBHBIN ITOKA3aTEIb IpCIOMIICHHUA.
[lonHOE BHYTpEeHHEE OTpAKEHUE.
[IpenenbHBINA Yo MOJTHOTO BHYTPEHHETO
OTpaXKeHUS

67

Pemenne 3aJla4 Ha MIPUMCHCHUC 3aKOHOB
OTpaXCHUA U IPCIIOMJICHUA CBCTA

68

Xon nydeit B mpusme. Jlucnepcus cBera.
CnoxHebIl coctaB Oenoro csera. Llper

69

JInn3bl. @OKYCHOE PACCTOSHUE U ONTUYECKAs




CHJIa JIMH3bI

[TocTpoeHne N300paKeHUI B IMH3AX U UX

70
cUCTEeMax. YBEIUYCHUE JINH3BI
Pemienue 3a1a4 Ha OCTpOEHUE

71 M300paKeHUil, MOJIy4aeMbIX C TTOMOIIBIO
JIMH3

72 I'ma3 xak onTuyeckas cucrema

73 Pemenue 3anau. [peaensl npuMeHUMOCTH
TreOMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus ceeta

76 Wntepdepennus ceera

77 KorepeHnTHble UCTOYHUKHU. Y CIIOBHS
HaOJI0JICHNs MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue unTepdepeHun

80 Judpakmus ceeTa

81 JudpakiuonHas pemérka. Y cioBue
HaAOJIOZICHUS TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lomsapr3anus
CBETa

84 Pemenwue 3amau

85 CBETOBBIC SBJIICHHS B IPUPOIC

86 O0600611eH1Ee U cUcTeMaTU3alys 3HAaHUN 110
teme "OnTtuka"

87 KonrtponsHas padota no teme «OnTHKa»




rpaHI/IHBI IIPUMCHHUMOCTHU KJIaCCHYECKOH

88 MEXaHUKHU. 3aKOHBI AJIEKTPOTUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 IlocTynatel cienuanibHON TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeoOpazoBanus Jlopenna. YcioBue

90 NpUIMHHOCTU. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe/IJIeHNEe BPEMEHU U
COKpAILIEHUE ITTUHBI

o1 DHeprus ¥ UMIYJIbC PESITHBUCTCKON 1
YACTHIIBI

92 CBsi3b MacChI C YHEPTHEH U UMITYIIHCOM 1
PENSITUBUCTCKON YaCTULIBI. DHEPTHS MOKOS

93 PaBHOBECHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMenicHust Buna 1

95 I'unote3a M. IInanka o kBanTax. ®@OTOHBI 1

96 DHeprus U UMITyJbe (poToHa 1

97 ®otorddext. OnpiTel A. I'. Cronerosa. 1
3akoHb! porodddexra

08 VYpasuenue DitHmreiHa 11 Goroaddexra. 1
"Kpacnas rpanuna" ¢porordpdexra

99 Jasnenue cBera. OnbiTel [1. H. JIeOeneBa 1

100 BonnoBsie cBoiicTBa yacTHI]
Bounnbl ne bpoiins. [{nuna BosHbl Ae bpoiins

101 Y pa3Mepbl 00JIaCTH JIOKATHU3AIIH 1
JIBHOKYILIEHCS YaCTULIBI

102 KopnyckynsipHO-BOJTHOBOM Jyaliu3m 1




103

Judpakiys 31eKTpOHOB Ha KpUCTaJIax

Crenuduka n3MepeHnii B MUKPOMHPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenue rpaduyeckux 3amay

106 Pemenue pacuéTHBIX 3a1a4

107 KonTponbHast padora o temam: "OCHOBBI
CTO", "KopnycKyasspHO-BOJIHOBOU Jyanu3m"

108 OnBITHI 110 UCCIEOBAHUIO CTPOCHUS aTOMA.
[TnanerapHas mogens aroma Pezepdopna

109 [Mocrynater bopa

110 Bunger criektpoB. CiekTp ypoBHEH SHEPrUH
aToMa BOJI0poJa

11 CrioHTaHHOE ¥ BBIHY)KJCHHOE H3ITy4CHHE
CBETa

112 Jlazep
Hyxnonnas mozaens sinpa I'eiizendepra-

113 HBanenko. 3apsia u MacCoOBOE YMCIIO sAIpa.
N3otonsl. PagnoakTMBHOCTH
3aKoH painoaKTUBHOTO pacmnaaa. CBolcTBa

114 MOHHU3UPYIOUIETO U3nydeHus. Brnusuue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Jo3nmerpus
DHeprus CBS3U HYKJIOHOB B siApe. SnepHbie
cunbl. [ledekt maccel siapa. SnepHbie

115 peakuu. SnepHsie peaktopsl. [Ipodiemsr

YIIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHSI sIIEPHON




OHCPIrCTHUKU

MeToIbI pETHCTPALIH U UCCIICIOBAHHMS
JJIEMEHTAPHBIX YacTull. OyHIaMeHTAIbHbIC
116 B3auMoeicTBUs. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CTanaapTHOM
Moaenu. KBapk-riirooHHast MOJIEITb apOHOB

®dusuka 3a npenenamu CTaHgapTHON MOJEIH.
117 TéMHasa marepus U TEMHasl DHEPIUsl.
EnuncTBO (pm3nyeckoit KapTHHBI MUpa

DTanbl pa3BUTUS ACTPOHOMUH. 3HAYCHHUE
aCTPOHOMUU

118

[TpuMeHNMOCTb 3aKOHOB (PU3UKH IS
119 00BSICHEHUS IPUPOJIbI KOCMHUUECKUX
00BEKTOB. MeTO/1bl aCTPOHOMHYECKUX

HUCCIIETOBAHNN

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIBI,
120 paanoTenecKonsl, BHeEaTMochepHas
aCTPOHOMHUS

121 Bun 3Bé3nHOT0 HeOa. Co3Be3nus, IpKue

3Bé3HBI, IITaHEThI, UX BUAUMOC IBUKCHHUC

Comnneunast cuctema. Comaite. ConHeuHas
122 akTUBHOCTb. McTouHuk sHeprun CoJIHIIA U
3BE3]

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH.
123 Juarpamma "crieKTpanabHBIN Ki1acc —
CBETUMOCTB"

124 3Be3/1bI TIIaBHOM IOCIEI0BATEILHOCTH

125 Brytpennee ctpoenune 38E31. CoBpeMEHHbBIE




MPEACTABICHUS O MPOUCXOKIACHUU 1
sBosrrorny CoJTHITA U 3BE31. DTaIbl )KU3HA
3BE3

126

Mnineunsiii [Iyre — Hama 'anaktuka. Tunst
rajlakTUK. YE€pHbIe OBIPBI B IpaxX TaJaKTUK

127

Bcenennas. Pacuiupenne Beenennoii. 3akox
Xab6mna. Teopust bonbiioro B3peiBa.
PennkroBoe nsnyyenue

128

MacmtaOHas cTpykTypa BeeneHHoi.
MertaranakTuka

129

Hepeménnsie npobieMbl acTpOHOMUHN

130

DuU3HYECKU PAKTUKYM 110 TEME
"UccneqoBanre MariuTHOT'O 1O/
nocTOsTHHEIX MarHuToB'" mwin "UcciaenoBanue
CBOMCTB (peppoMarHeTHKOB" HiIn
"UccnenoBaHue JEHCTBUS IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

DU3NYECKUI TPAKTUKYM 10 TEME
"NU3mepenue cuiibl Amniepa" unu "H3yuenne
3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA"
unu "OnpeneneHne MarHUTHOM UHIYKIIUY Ha
OCHOBE U3MepeHus cuibl Amnepa”

132

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOM
uHayknuu" win "Onpeaenenne MHIYKIUNA
BHUXPEBOI'0 MarHUTHOTO NoJs"

133

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBaHue sIBJICHUSI CAMOMHIYKIIMM"




nu "COopKa MOJIETH 3JIEKTPOMArHUTHOTO
reneparopa’

134

@U3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOIHBIX KoeOaHu
HUTSHOTO U MPYXUHHOT'O MassTHUKOB"

135

@u3nYeCcKuil NPaKTUKYM 110 TEME
"[Ipeob6pa3oBaHye SHEPTUU B IPY>KUHHOM
MasTHUKE"

136

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue NEPeMEHHOT0 TOKA Yepes
MNOCJIEI0BATEIILHO COeUHEHHBIC
KOHJIEHCATOP, KaTyLIKY U pe3ucTop’ uiu
"HUccnenoBanue paboThl HICTOUHHUKOB CBETA B
LIETIA [TIEPEMEHHOI0 ToKa"

137

®uznueckuil NpakTUKyM 1o teme "M3yuenune
rapaMeTpoB 3BYKOBOM BOJIHBI"

138

Du3HYECKU IPAKTUKYM 110 TEME
"N3mMepeHne noka3aTess MpeJIoMIICHUS
crekna" win "l[lomydenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajla U JINH3bI"

139

OuU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha MpuMepe
XKugakux JnH3)" uinu "M3mepenue GokycHOTO
paccTOsTHUS PacCEUBAIOIINX JTUH3"

140

DuU3HYECKU PAKTUKYM 110 TEME
"HaOmronenue nudpakiuuu, vHTEpdepeHunu
U MoJisipyu3anuu ceera”




141

DU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHne UMITyJabCa U SHEPTUH
PENATUBUCTCKUX YacThIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue nocrostHHoi [lnanka Ha ocHOBe
uccienoBanus Gpororppexra wu
"HccneagoBanne 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMOJ OT HAMpsKeHHs "

143

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peKeHHOTO
aTOMapHOTO BOAOPOJIa M U3MEPEHUE
noctosinHoM Punbepra"

144

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOIO (oHA €
HCIONb30BaHueM jo3umetpa’ unu "M3yuenue
MOTJIOIIEHUs OeTa-4acTull] aTroMUHIEM "

145

DU3NYECKUN TPAKTUKYM 10 TEME
"HaGmonenus 38€3aH0T0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCIIOIB30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKESHUH 151
oTpezieNieHus TIOJI0KEHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moiylapus 1 sipkue
3BE31b1" uu "Haluro1eHus B TEJIeCKOIT
JlyHBl, IUIaHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOIJIeHUI"

146

O0600111eHre U cucTeMaTU3ays 3HaHui. Pois




(bU3UKM U ACTPOHOMUH B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COMAIBHOM M STHISCKON
cdepax AesITeNTLHOCTH YeIIOBEKa

O60061menne 1 cucteMaTusanus 3HaHuii. Ponb
147 1 MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOUN HAy4YHOU KapTUHE MHUpA

O0001enne U cucteMaTu3anys 3Hauuii. Poin
¢usnveckoi Teopuu B HopMUPOBAHUH
MPEJCTaBICHH 0 (PU3HYECKON KapTHHE MUPA,
MeCTO (U3UIECKON KapTHHBI MUPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

148

MPEJICTABIEHUN O IPUPOJIE

O00011eHrE U CUCTEMATU3ALMA 3HAHUI IO

149 n n
teMe "Kunemaruka

150 O00011eHNe U CUCTEMAaTU3ALM 3HAHUI IO

teme "Kuuemarnka"

O0001EeHNE U CUCTEMATU3ALMA 3HAHUI IO

151 n n
teMe "JluHaMuka

152 O060011eHNEe U cCUCTEMATU3ALMS 3HAHUHN 110
teme "CraTuka TBeporo Tena"

153 O06o00611eHre U cUCTeMaTU3alus 3HaHUN TI0
TeMme "3aKOHBI COXpaHEHHS B MEXaHUKE"

O0600111eHNEe U cCUCTEMAaTU3ALMI 3HAHUI 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

O000111eHHE U CUCTEMATU3 ALYl 3HAHUHN 110

155 n n
TEMC TCpMOI[I/IHaMI/IKa. TemmoBrIe MaIIMHEI

156 O0001IeHrE ¥ cucTeEMAaTH3aIMs 3HAHUH 110




TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®a3oBble TEPEXoabl"

157

O0001IeHNE ¥ cUcTEMATH3AIHs 3HAHUN 110
Teme "DnekTpudeckoe nojue"

158

O06o01eHre u cucteMaTu3alus 3HaHU| 0
teme "[locTosHHBIN neKTpuYecKuit ToK"

159

O06o0muieHre U cucTeMaTu3anus 3HaHUK 110
teme "TOKH B pa3nnyHbIX cpepax”

160

O000111eHrEe U CUCTEMAaTU3ALM 3HAHUI IO
TeMme "MarautHoe mnose"

161

PesepBHelit ypok. O600ICHHE U
CHCTEMATH3aLM 3HAHUHN 110 TEME
"DneKTpoMarHuTHasE UHAYKIUSA"

162

Peseprubiil ypok. O6001eHuE 1
CUCTeMAaTH3AIHsI 3HAHUH 110 TeMe
"Mexannueckue Konebanus"

163

PezepBHblit ypok. O6o01IeHNE U
cHCTeMaTH3anus 3HaHUi 1o TeMe
"DIeKTpOMarHuTHbIC KoJieOaHus"

164

PesepBHelil ypok. O6001ICHHE U
cUcTeMaTH3alus 3HaHUH 110 TeMe
"MexaHu4ecKHue U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

Peseprubiit ypok. O6001eHue 1
cucTeMaTu3anys 3Hauui mo reme "Onortuka"

166

Peseprubiil ypok. O6001eHuE 1
cucreMaru3anus 3HaHui no teme "OCHOBBI
CTO"




167

Peseprubiil ypok. O60011eHNE U
CUCTeMAaTH3aIHsI 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOTHOBOM Jyasin3m"

168

PesepBHelit ypok. O6001ICHHE U
cucTeMaTu3anys 3HaHui 1o reMme "dusuka
atoma'"

169

PesepBHeIil ypok. O000IICHHE U
cucTeMaTH3aIMsa 3HaHUil o TeMe "dusuka
ATOMHOTO SIpa ¥ 3JIEMEHTAPHBIX YaCTHUIT"

170

Peseprubriii ypok. O6001eHue u
cUCTEMATH3AIN 3HAHU 110 TeMe ""DIIEMEHTEI
actpouzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Gusuka (B 2 yactax), 10 knace/ I'engenmreitn J1.O., bynaroBa A A.,
Kopuunbser W.H., Komkuna A.B.; mox penakumeit Opiosa B. A., O6miecTBo ¢
orpaHu4eHHon oTBeTcTBeHHOCThI0O «BMHOM. JlaGopaTopust 3HaHUI»;
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenieHue»

» dusuka (B 2 yactax), 11 knacce/ I'enaenmreiin JI.O., bBynaTtoBa A.A.,
Kopuunbser U.H., Komkuna A.B.; mox penakuueit Opioa B.A., OGmiecTBo ¢
orpaHn4eHHon oTBeTcTBeHHOCThI0O «BUHOM. JlaGopaTopust 3HaHU»;

AxuuonepHoe obmectBo «M3aatenscTBo «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
®usuka. 10 knacc. ba3zoBeiit u yriayOaéHHBIA YPOBHHU.
MeTtonnueckoe mocodue ¢ yKa3aHUsIMHU K PEIICHUIO

3a/1a4 oBbIeHHOH TpyaHocT / JI. O. ['eHaeHIITeNH,

A. A. bynaroBa, A. B. Komkuna, 1. H. KopuunseB. — M. :
BMHOM. JlaGoparopus 3Hanui, 2018. — 368 ¢

®usuka. 11 knacc. ba3oBelil 1 yriyOaéHHBIA YPOBHHU.
MeTtonnueckoe mocodue ¢ yKa3zaHUsIMHU K PEIICHUIO

3a/1a4 noBbIleHHOM TpyaHocTu / JI. O. ['enaeHmITeNH,

A. A. bynatoBa, A. B. Komkuna, 1. H. KopaumibeB. — M. :



BMHOM. JlaGoparopus 3Hanui, 2018. — 208 ¢
I'eanenmreiin, JI. O. ®usuka. 10 kaacc. CaMocTOATEIILHBIC

U KOHTposbHBIE paboTel / JI. O. ['ennenmreiin, JI. A. Kupuk. —

M. : BUHOM. JlabGopaTtopus 3Hanui, 2020. — 128 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






