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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuérom denepanbHOi pabodeil mporpamMmbl BoctuTanus u KoHrenun
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbLHBIX OpraHU3aIUsIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Iporpamma no ¢u3suke onpenenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IMOCIIEA0BATEILHOCTh U3YUEHUSI TEM U Pa3JieioB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpareruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUSI OOyYarOUIUXCs CpeACTBaMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7aui podeccroHaIbHON OpUEHTAIMM, HAMPABICHO HAa CO3/IaHHUE YCJIOBUM s
NPOSIBJICHUSI CBOWX MHTE/UICKTYQJIBHBIX M TBOPYECKUX CITOCOOHOCTEH KaXIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEITUATBLHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3UMKE HA YPOBHE CpeaHero oOIero oOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI M0 T0JIaM 00yUIEHUS;

coliepkaHue yueOHoro npeamMera « Pu3ukay Mo rojaM o0ydeHus.

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

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO HHHUIIMATHBY YUYUTEIICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOJIXOJIOB K TIPETOJaBaHUi0 (U3UKKA Ha YTIIYyOJEHHOM YpPOBHE TIPH YCIOBHH
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HauOosiee OOIMX 3aKOHAaX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHUMHUEH, OHOJIOTueH,
buzndeckord reorpadueld M acTpoHoMmHed. lcmonb3oBaHWE M AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTUKd, TPaHCIOpTa, OCBOEHUS
KOCMOCa, TOJY4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
¢u3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TO3HAHUSI TIPU BHIMIOJTHEHUN UMU YUEOHBIX UCCIICIOBAHUIA.

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

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPXKUT MaTepual U3 BCeX pa3fenoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MmaTepuan Kypca (U3HKA
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pHUH, BEIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzainus NpearnoyiaracT MCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIA (PU3NYECKOM HAayKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc duzuku yriyOoa€HHOTO ypOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, H
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JeM paloOHAIBLHOIO MPUPOAONIOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHue coJiepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO Moaxonaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. [ns yrayO6ia€HHOrO
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONICTO (PpOHTANbHBIC YYCHWYECKHE OMBITHI IPH HM3YYCHHH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (U3MUECKOrOo TMpakTUKyma. B mepBom ciyuae
OpakTUKyM npoBoautcs b0 B koHUe 10 u 11 kmaccos, 1ubo mociie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
NPOBOJSITCSA B Tporiecce m3ydeHust pazzaena (temsi). [Ipum 3ToM mom pabGoramwu
NpPaKTHKyMa TIOHUMAETCsl CAMOCTOSITEIbHOE MCCIEeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B nporpamme mno (Qusumke cucreMa YYEHHYECKOTO OKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUA W OcCHamleHusi kabuHera ¢usuku. [Ipum sToM obecneunBaeTcs
OBJIaJICHUE OOYYAIOMUMHCS yMEHUSMHU TPOBOAWUTH TPSIMbIE H KOCBEHHBIE
U3MEPEHUS, WCCIICNOBAHMS 3aBUCHUMOCTEH (DM3UYCCKUX BEIMYWH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHuE yHaenseTcs pEHIeHUI0 PacyETHBIX W KadeCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3aJlaHHOM W HESBHO 3aJIaHHOW (DU3UYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HBIX pa3fiesioB. J[Ji1 KaueCTBEHHBIX 3a7a4
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue MPOTEKaHUs
(bu3nuecKuX SIBJICHUN U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsmu DPIOC COO x wmarepuaibHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHoe OO0OpyAOBaHUE IS BBIMOTHEHUS YKa3aHHBIX B TPOTPAMME I10
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH W OOECIeYMBaeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMA s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

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



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

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

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PA3BUTHE WX HHTEJUIEKTYAJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

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

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

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

dopMupoBaHue NPEACTABICHUNH O ponu (U3HKU ISl Pa3BUTHUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

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

JlocTrkeHue 3TUX Leneld 00ecreurnBaeTcsl peuieHueM CIEeNyIoIuX 3a1a4 B
npolecce u3ydeHus Kypca (U3UKU Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00muX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpoBaHUE YMEHUN NPUMEHSATH TEOPETUUECKUE 3HAHUS JIJIST OOBSCHEHU S
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOM
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MOnENH, aJeKBATHON YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3a1ad
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
(u3NUEeCKMX OSKCHEPUMEHTOB, aHalIW3a W HHTEpHpeTaluu  uHdOpManuy,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

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



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

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne ¢husuku (yrimyOnEHHBIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus oTBoauTcs 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11
kiacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaO0OpaTOpHBIX M
NPAKTUYECKUX padOT SABIAECTCS PEKOMEHJOBAaHHBIM, YYMTEIh JIellaeT BHIOOD
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — pyHaaMeHTalbHasl HayKa o nmpupoje. HayuHblit MeTO/1 MO3HAHUS U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

DOKCIEpUMEHT U TEOpHUs B TPOIeCcCEe TMO3HAHWUS MpUpoasl. HalmroneHnue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObsl u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M IU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CHCTEMBI).

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

MonenupoBanue (HU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHas TOYKa,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. @u3nyeckuii 3aKOH, rPaHULBI €ro NpuMeHUMOocTU. dusnueckas
Teopus.

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

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HANPSOKEHWS B 1MW IMOCTOSHHOTO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ u(poBol adoparopueiit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXAaHWYECKOTO JBHXKCHMUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

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

[Tepemerienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHAIbHOW TOYKH, MX TMPOEKIUH HAa OCH CHUCTEMBbI KOOpJIHHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

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

CBobOomHoe majeHWe. YCKOpeHHe cBOOOIHOrO majieHus. JIBrmkeHue Tena,
OpOIIEHHOTr0 MO YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon u yactora oOpamieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHAps0B, LEMHbIE, IIECTepEHYATHIE W PEMEHHbIE TIEpeaayH,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJI30BAHUEM MEXaHU3MOB.

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

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

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHHS OIHOTO M TOTrO K€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3Mmepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBMKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

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

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

WN3yyenne nBWXKEHHWs Tena, OpPOIIEHHOTO TOpU30HTaiIbHO. [IpoBepka
TUNIOTE3bl O TPSMOM NPOMOPIUOHATBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcu€ra. [IpunHiun
otHocutenbHOoCcTU ["anunes. HeumnepuumanbHble cuctemsl OTcuéra (OmpezaesieHue,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

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 Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koapounuent tpenus. Cuia CONpOTUBICHUS MpPH JBWKEHUU Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienne. Cuia Apxumena.

TexHudyeckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
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 OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TEIy CHI C
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 yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpOoOE)KHBIE MEXAaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJI IPU JBMKEHUH OpyCcKa IO HAKJIOHHOM
IUIOCKOCTH.

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



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

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

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHUHE YIJIOBOro KoddduiiueHta
3aBucuMOocTH Frp(N).

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

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomtotHO TBEpAOe Teno. IlocTynarenbHOEe W BpalllaTeNbHOE JABUYKEHUE
TBEPAOro Ttena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. llmeuo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeEJId, HUMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI 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 EHTPAIbHBIX MOJIAX.

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

MOoOIIHOCTb CHIIBI.

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



[loreHunanbHble W HENOTEHUMAJbHbIE Ccuibl. lloTeHumanpHas >Heprus.
[ToreHuuanbHast SHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUy CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPTUM.

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

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

W3meHeHune sHepruu Tena npu COBEPIICHUN PabOThI.

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

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nMmyJsibea Temna no 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.

N3mepenre KUHETUYECKOU 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. MogexkyasipHast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopull.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe nBHKeHHE. XapakTep
JIBIWKECHUS W B3aUMOJCHCTBMS 4YacTHIl BellecrBa. Mozaenu CTpOEHUs TIa3os,
KHUJIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



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

TemoBoe paBHOBecue. Temmepatypa u crmocodbl e€ usmepenus. Illkana
temrieparyp Llenscus.

Mogenb uaeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTHIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

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

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUXKEHHUSI MOJEKYJ HJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUH HI€aTLHOTO T'a3a).

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

TexHu4eckrue yCTpPOMCTBA W TEXHOJNOIMYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOneKy.

Mogenu KpUCTAUUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

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

N3yuenne H30TEPMUYECKOrO Tpolecca (PEKOMEHJOBAHO HCHOJIb30BaHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCIOBUM IS
TEPMOJIUHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHYTpeHHUE apamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KaK CpPEJHHE 3HAUYEHUs BEJIWYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPAaBHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMneparypsl. BelpakeHue 11 BHYTPEHHEN YHEPIUr OJHOATOMHOIO HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

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

Tennonepenaya  kak  cnoco0  M3MEHEHUS ~ BHYTPEHHEH  JHEpPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHusi padborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIioTa CropaHus
ToruimBa. Pacuér konuuecTBa TEIIOTHI mOpu Temiomnepenaye. llonstue 00
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoauHAMuKU. BHyTpeHHsist »sHeprus. KomuuectBo
TEIUIOTBI W paboTa Kak Mepbl 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  MPOLIECCOB:
HEBO3MOXHO TIEpe/IaTh TEIJIOTY OT 00Jiee XOJIOJHOro Tena K 0oyiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

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

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHUIIM3AIMS OMOOPTraHUYECKOTO TOIUIMBA JJIst
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aainadbaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

Uccnenosanue anuabaTHOTO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M DHEPrUU MENKMOJEKYJSIPHOTO B3aWMMOJACHUCTBUA U
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

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

HacpllieHHblE W HEHachIllEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIIEHHOT O Napa. 3aBUCUMOCTh TEMIEPATYPhI KUIIEHUS OT IaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucrannuyeckue u amopdusie Tena. AHA30TPONHS CBOWCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

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

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX T€l, 0ObEMHOE U JTUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHocTHOE HaTskeHHE. KonDPuUMEHT NOBEPXHOCTHOrO HATSKECHHS.
Kanumsipasie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBILIECHHBIX TTAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAININYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBONCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

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

Pasznea 4. DiaekTpoauHaMKKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

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

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOTO IMONsA. Pa3HOCTH MOTEHIMANOB M
HarnpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B JIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro mojisi (Kak OJHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnoO3uLUN dIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEN.

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

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE cCoequHEHNE KOHAEHCATOPOB. IlocaenoBarenbHoe coeIuHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DBJEKTpOCTaTHYECKas 3alluTa, 3a3€MIICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

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

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

OueHka cui B3anMOICHCTBUS 3apSKEHHBIX TEJ.

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

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

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

3akoH Oma 11 ydacTKa LeMH.

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

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



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

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

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

Konnencarop B nienu NOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

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

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

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT CONPOTUBIIEHUS IIPU ITIOCTOSHHOM
HaIPSKEHHH.

[Ipsimoe m3mepenue DJC. KopoTkoe 3ambIlkaHNE TAIbBAHUYECKOTO 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, nadopamopnuvie padomul, nPaKmuKym.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro ConpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMTPOTUBJIEHUS HCTOYHUKA TOKA.

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

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

HccnenoBanne 3aBUCUMOCTH IOJIE3HOM MOIIHOCTHA MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

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



DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

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

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

DJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHME: Ta30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOJAMON, TajbBaHMKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii pa3psa ¥ IpOBOAUMOCTD BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  COIIPOTHMBIIEHUS  TEPMOPE3UCTOpPAa  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEUN
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paznenax  «YUYEHHYECKMH  DIKCIEPHUMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yyenne kypca ¢uszukum yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHHWE, Hay4yHbId (DakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,



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

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napabouna, runep0Oona, ux rpauku U cBoiicTBa. TpUroHOMeTpuYecKHe (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIICH Cpebl,
YTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI1  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KANWJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: JDUCKPETHOE CTPOCHHME BEIIECTBA, CTPOSHHE aTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEH M ra3oB, KUIKUE KPUCTAIUIBI, DICKTPUUECKHE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpua: BnaxuocTb BO3Ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE IBWIKEHUN C MCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (TMPOCKOI, BOJOMET U APYTrHUE), ABUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiHbIE JIAMITbI, TIOJTYTPOBOJHUKOBBIE MPUOOPHI, TaJIbBAaHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHMUKA, KATYIIKU W
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 none B Bemecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

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

KaptnHa  nuHMI  WHAYKIMA ~ MArHUTHOIO  MOJs  MOJOCOBOIO  H
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JevictBue cuiibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJI MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uaaykuud. JJIC uHAyKUMU. 3aKOH BJIEKTPOMArHuTHOM uHaykuun Papajnes.
Buxpeoe anekrpudeckoe noie. Toku Dyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

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

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHhl: WHIYKIIMOHHAS
I€4Yb, COJIEHOU/, 3aIIUTa OT JICKTPU3ALNU TEJI IPU JIBUKEHUU B MATHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne marauTa B alfOMUHHUEBOM (MEIHON) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TOJIS.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

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

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYUHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUS.

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

[TonsiTue o 3aryxatouux KoneOaHusx. BeiHyX)aeHHbIe KoeOanus. Pe3oHaHc.
PesonancHas kpuBasg. BrausHue 3aryXxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

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

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

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 HI€ATIbHOM MOJIENU MPY>KUHHOTO MasiTHUKA.

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

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuojia CBOOOJIHBIX KOJIEOAHUM HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

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

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BBIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS SHEPTUU B UJI€a]IbHOM KoJjie0aTeTbHOM KOHTYPE.

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

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

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 JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIeKTPOMarHUTHOTO TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, karyilika MHIYKTUBHOCTH U KOHAEHCATOp B IIENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAWMHEHUU PE3UCTOpPa, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

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

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
OpojoibHbIe BOJHBL Ilepuoa, CKOpPOCTh pacnpOCTpaHEHUs U JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)keHHe, MperaoMieHHe, HUHTephepeHlHs U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJEeKTPOMarHUTHBIE BOJHBL. Y CJIOBHS U3TYYEHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTpaK€HUE,  MPEIIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

[lkana 3MeKTPOMArHUTHBIX BOJNH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEbl.

TexHudyeckue yCTPOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpPOCTPAHEHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habmronenue orpaskeHus: ¥ MPENoMIICHUS MEXaHUUECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYCTUYECKUN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

Habmronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJIEOaHU.

WccnenoBanrie  CBOMCTB ~ DJIGKTPOMAarHMUTHBIX ~ BOJIH:  OTpa)KEHUE,
peIoMIICHHE, OJsipu3anus, udpakis, nHTephepeHITs.

O6HapyxeHue nHPPAKPACHOTO U YIbTPahUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu 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 NpesioMiieHns. [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE IUIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

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

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron MojaHOro BHYTPEHHETO
OTPaKECHMUS.

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

dopMyia TOHKOU JIMH3BL. Y BEJIMYCHUE, NaBAEMOE JIMH30M.

Xop ny4a, MPOMIEANIETO JIMH3Y MOJ NPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Ontuueckue mpubopel. Paspemiaronias cnocoOHOCTh. ['71a3 Kak onTuveckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KApTUHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepsl KilacCUYECKHUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME INIPOLIECCHI: OYKH, JIyIa,
nepuckon, (oroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HaGtonenune noaHoro BHyTpEHHETo oTpakeHusl. Mojienb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IIYYKOB YeEpe3 IUIOCKONApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

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 NpeaoMIeHUs CTEKIIA.

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

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

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

[Tonyuyenue n3o00paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IY4EHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIHOHHOM
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['paHuubl OPUMEHUMOCTH  KJjaccuyeckol — mexaHuku.  [loctymarsl
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPrUeH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
TIOKOSI.



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

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U OSHEPIUU  PEISITUBUCTCKUX  dYacTull (1o
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 cMmenienusi Buna. I'unores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHEeHNE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JaBnenne cBera (B YacTHOCTHM, [aBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BomHoBbIe cBoMicTBa yactul. Bonnel ne bpound. lnvHa BoaHbl 1€ bpoiis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Crneunduka nsmeperuii B Mukpomupe. COOTHOLIEHUSI HEOIpenenEHHOCTEN
I'eitzenbepra.

TexHu4YecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHEro Gpotodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [nanka Ha ocHOBeE uccinenoBanus Gororddexra.

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

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

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



Bunsl ciektpoB. CeKTp ypOBHEN S3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHE 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.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue 1MHEN4aToro CekTpa.

HccnenoBaHue crniekTpa pa3peKEeHHOI0 aTOMAPHOTO BOAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M3orormsl.

PanuoaktuBHOCTh. Aunbda-pacnaja. DNEKTPOHHBIM M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH paJMOAKTHBHOIO pacnaja. PaamoakTUBHBbIE HM30TOIBI B MPHUPOIE.
CBolicTBa MOHM3HUPYIOUIErO M3JIy4eHHs. BlMsHHE paMOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [led ekt macchl sapa.

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

Metonbl perucTpanuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOIENb apOHOB.

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

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: JO3UMETpP, KaMmepa
Bunbcona, spaepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

UccnenoBanne TpekoB yacTuil (110 TOTOBBIM (hoTorpadusm).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpruKkinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (U3UMKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

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

Conneunas cucrema.

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

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpPEHHEE CTpOEHUE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunbiii Ilyte — Hama [Mamaktuka. Ilomoxenne n asuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagnoranaktuky u kBa3zapbl. YEpHBIE NBIPHI B AApax
rajgakTHK.

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

Macmrabnas ctpykTypa Beenennoil. MeraraiakTuka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qHOr0 HeOAa HEBOOPYXKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SPKUE
3BE3/bI.

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

Du3HYeCKU NMPAKTHKYM.

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

[IpoBeneHre KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucremMaTu3alus CoAepKaHus pa3ziesoB Kypca «MexaHukay,
«MonekynspHas Qu3ruka U TEpMOAUHAMUKA», «NeKTpoauHaMukay, «Konedanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONU TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
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 COJZIEPIKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

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

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIDKEHUS B JKMBOW MPHUPOJE, SKOJIOTMYECKHE PUCKH MPHU IPOU3BOACTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPO/IE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTYpa TBEPABIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

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

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoJBUTraTENb SIK0OU, reHepaTop MEPEMEHHOI0 TOKa, WHIYKIMOHHAs IeYb,
JIMHUM 3JIEKTpOIepeaay, JIEKTPOABHUraTeNlb, paaap, paluonpuEMHUK, TEIEBU30p,
antenHa, tenepoH, CBY-meub, yabTpa3ByKoBas IHArHOCTHUKAa B TEXHUKE,



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



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

JIMUHOCTHBIE PE3YJIBTATHI

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

rPa’KIAHCKOr0 BOCIMTAHUSA

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

e TMPUHATHE TPAAUIMOHHBIX OOLIECYEIIOBEUYECKUX TI'yYMAHUCTUUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

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

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

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

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

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

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

3CTETHYECKOr0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHMSA:



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

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

IKOJOIrHI€CKOro BOCMuTanud:

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

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

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

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

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

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

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjorunueckue JelcTBUA:

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

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

BBISIBJSITH  3AaKOHOMEPHOCTH W TPOTHUBOPEYHSI B paccMaTpUBaEMBIX
(bU3HUECKUX SIBICHUSX;

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

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pE3YJIBTATOB LIETISIM, OIICHUBATH PUCKHU MOCIIEICTBUIA IS TEIHLHOCTH;
KOOPJIMHUPOBATh ¥ BBIMOJHATH PA0OTy B  YCIOBHSX pPEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

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



BJIAJECTh  HAaBBIKAMM  Y4eOHO-UCCJIENOBATENbLCKOW M MPOEKTHOM
NESTEIbHOCTY B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOAOB peIIeHuss 3a1ad (U3MYECKOro
COJIEp>KAHMSI, IPUMEHEHHIO PAa3JIMYHbIX METOA0B MO3HAHUS;

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

BBISIBIISITh MPUYMHHO-CIICCTBEHHbIE CBSI3U M aKTyaJIU3UpOBaTh 3ajaady,
BBIIBUIaTh TUIOTE3y €€ pEelIeHUs, HaxOAWTh AapryMEHThl I
JIOKA3aTeIbCTBA CBOMX YTBEP)KIECHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelleHus;

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

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

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HaHUA 1O (U3HKE B NPAKTUYECKYIO 00JacCTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIA/IETh HaBbIKAMU NOJy4YyeHUs MH(pOpMaluu (PU3HUECKOTO COAEp’KaHUs
U3 HWCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBh30BaTh CpeICcTBa HHMOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  PEMIGHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MpPaBOBbIX H
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKAaHUSA B pa3IMYHBIX (hopmarax ¢
yuéTOM Ha3zHadeHus HUH(POpMalLMU U IEJIEBOM ayaWTOpUH, BbIOMpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh  OOIIIEHWE Ha ypokax (U3MKK U BO BHEYPOUHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliii M CMATr4aTh
KOH(DJIUKTBHI;

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

MIOHMMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHAUBUIYaTbHON paOOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUS MO €€ JOCTUKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJA M KaXJOrO YYaCTHHKAa KOMAaHIbl B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, MPOSIBISATH  TBOPYECTBO M  BOOOpakeHUe,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSATENBHO  OCYUIECTBJISITH MO3HABATEIIBHYIO  JIESITEIBHOCTh B
o0nacT (U3MKK W aCTPOHOMHH, BBISBISATH MPOOJIEMbl, CTaBUTh U
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

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

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclupsiTb  paMKd  y4eOHOro MpeIMeTa 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
(GU3KKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



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

BJIaJICTh HAaBBIKAMHM II03HABATCIIBHOM peQUIeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBaHHUI;

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

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APTrYMEHTHI APYIUX [PU aAHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

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

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
buzuke IS ypoOBHS CcpeaHero oOmero o0pa3oBaHMs Yy 00y4YaroIIUXCs

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

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0e;

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

BHYTPEHHEW MOTHUBAIIUY, BKIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TCITH
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 COYYBCTBHUIO U CONIEPEKUBAHUIO;

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

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIUCATETHHOM, CHUCTEMATU3UPYIONIEH, OOBICHUTEIHHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3UYECKuX Teln U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JIBUYKECHUE,
CBOOOJIHOE TMajieHue, aOCOoNOTHO ympyras aedopmarusi, aOCOIIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTrO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYCUHBIN 3apsl,
OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE;

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

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHWE TMPOLECChl M  SBICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbl HbIOTOHA, TIPUHIUI ~ OTHOCUTENBbHOCTH ['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 yCJIOBUS
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anusnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HWMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHATH TEILJIOBBIE MPOIECCHl U SABJICHUSI, UCTIONbB3YS
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 BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryeu TEIUIOBOIO JBMKEHUS €r0 YacTHll, CBSA3b JABJIIEHUS UIACATIBHOIO
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 YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

aHAIU3UPOBATH U OOBSICHATH HJIEKTPUUYECKUE SBJICHUS, HCHOIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHCHUS
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO II0JIsA, MPUHUUN CYNEPHO3ULIUN AIECKTPUUECKUX
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,
npasmwia Kupxroda, 3akonsr @apajes 11st 3IeKTpoIn3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUs, MEXaHWYyecKasi SHeprusi, paboTa CHIIbI, LIEHTPOCTPEMUTEIHLHOE
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 TEPMOAMHAMHKE, BHYTPECHHSS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACaTbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HanpspKEHHOCTh  TOJISE TOYEYHOrO 3apsla WIM 3apsDKEHHOrO Iapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAT DJIEKTPOCTATHYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABWKYIas Cuja, CWIa  TOKa,
HalpspDKEHWE, MOIIMHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, YHEPTHS AIEKTPUYECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHWUs  (PU3WYECKUX  SBIICHUM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE 4YacCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIIEHUE U KOHAEHCAIMS, IJIaBJICHHE U KPUCTAIUIN3alMs, HAIIPABIEHHOCTD
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MIPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEIMYUHBI OT
IpyrOl €  HCHOJIB30BAHMEM  NPSMBIX  U3MEPEHUH, NPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH pPE3YyIbTaThl MOJTYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pe3yJibTaTam
UCCIIEJOBAHNUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBIOMpaTh ONTUMAIbHBIN METOJI M3MEPEHUs, OIEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUITOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3yJbTaThl U JI€NIaTh BBIBOJ O CTAaTyce NPEasIOKEHHOU
TUIIOTE3HI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, TMpakTUKymMa U  ydeOHo-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOpHOro 000pyA0OBaAHUS;

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, 3aKOHOMEPHOCTH W  MOCTYJaThl
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, TpeOylolue NPUMEHEHUsS 3HAHWK U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKIE€HUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

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

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
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
MIPUPOJIONIOIB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHMM JOCTHXKEHUN
HAyKH M TEXHOJOTWM i JaIbHEHIIEro pa3BUTHUS YEIOBEUYECKOTO
o0111ecTBa;



MPUMEHSATh Pa3juvHbIe CIIOCOOBI PabOThl ¢ MHGpOPMAIKMEH (PU3HIESCKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPH STOM HCIIOJIB30BaTh 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  WH(MOpPMAIMI0O W OIEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIISIOBATEIIBCKUX 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 OyayIieil mpodecCHuoOHAIBHON JACSITEIIBHOCTH TI0
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  JKOHOMUYECKOW, TEXHOJIOTMYECKOMH,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YeI0BEKa, POJb U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, POJIb aCTPOHOMHUHU B
NPAKTUYECKON JIEATEIbHOCTHM YEJIOBEKa W JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHE OINMCATEIIBHOM, CHCTEMATU3UPYIOLIEH,
OOBSACHUTEIBLHON W TPOTHOCTUYECKOW (GyHKIMH (UUYECKOM TEOpUU —
ANEKTPOJUHAMUKH, CIIEHHAJIBHON TEOPUU OTHOCUTENBHOCTH, KBAHTOBOM
¢busuku, poab (uznuecKoil Teopur B (HOPMUPOBAHUU MPEICTABICHUI O
bu3nuecKkoil KapTHHE MHpa, MECTO (PU3MUECKOW KapTHUHBI MHUpa B 00ILIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
IPOLIECCOB  (SABJIICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE MOJI, TAPMOHUYECKUE KOJIEOaHUs, MATEMAaTUYECKUN MasITHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

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



aHAJIM3UPOBATh U OOBICHATH AJEKTPOMArHUTHBIE MPOIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAUMHAMUKU U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cwina Awmnepa, cwia JlopeHna, 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 ABJICHUSI, UCTIONb3YS
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 SAJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOro MOJIs, TOTEHIHA AJIEKTPOCTaTUYECKOTO
NoJisl, Pa3HOCTh MOTEHIUAJOB, OJJIEKTPOABMKYILAS CHJIA, WHIYKUHUA
MarHUTHOr'O IIOJII, MarHUTHBIA MOTOK, CWiIa AMIiepa, WHAYKTUBHOCTD,
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;

OOBSICHATH  OCOOCHHOCTH  MNPOTEKaHUs  (PU3MYECKUX  SIBJICHUN:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakuus, JTUCHEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
A5ep, raMMa-usiydeHHe sijaep, (pU3NYecKre NPHUHIUIBI CIEKTPaIbHOIO
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 OCHOBOIIOJNATAIIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3IHBIX CHCTEMAX, B MEXIAJIAKTHUECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJNUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYMUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUM, JeaTh  BBIBOABI IO  pe3ysbTraram
UCCJIEI0BAaHNS;

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

OIHMCHIBATh METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJIr0/1aTh TpaBujia OE30MacHOro TPy/a MpU MPOBEACHUM UCCIIeI0BaHUN
B paMKax yde0HOro OSKCHEpUMEHTa, 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, OTBEYalllue TPEeOOBAHUAM 3aJauM, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYJAThl (PU3UUECKUX TEOPUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUEThl HA OCHOBAaHWU MMEIOIINUXCS JaHHBIX, aHAIU3UPOBAaTh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PELICHUS C YUYETOM MOJYYEHHBIX
pE3YJIbTATOB;

pelarth KadyecTBEHHbIE 3aJaud, TpeOyloluume NpUMEHEHUS 3HAHUM U3
Pa3HbIX pa3/enoB Kypca (PU3MKH, a TAaK)KE MHTErpaly 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh 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 TEXHOJIOTHYECKUX 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, CBSA3aHHOM € (PU3MYECKMMM IIpOlLieccaMu, C
HO3UIMH 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABIECHUH O paliOHATbHOM
IPUPOAOIIOIB30BAHNN, & TAK)KE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

NPUMEHSTh pa3IuvHbIe CIOCOOBI paboThl ¢ MHpoOpMaIuel (HU3NIecKOoro
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 UHTEPIIPETALUU
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 YMEHHUS
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 CUTYalUsAX, aJICKBaTHO OLIEHUWBATh BKJIAJ KaXKIOro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyaynieil mpoeCCUuOHAIbHON AESITENIbHOCTH 110
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.
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Htoro mo pazneny 16
but6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB H TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. DJIEKTPOJIMHAMMUKA
bubmuoreka [JOK
. 9
11 Marmmrhoe nose https://m.edso0.ru/39859ef1
but6mmoreka [JOK
1.2 DNeKTpoOMarHuTHast MHAYKIIUS 10 1 htts://m.edsoo.ru/39859f1
Hroro no pazneny 19
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexanmaeckue Konedanus 8 https://m.eds00.ru/39859ef1
but6mmoreka [IOK
2.2 11
DUICKTPOMATHUTHBIE KOeOaHHs https://m.edso0.ru/39859¢f1
53 MexaHn4eCcKHe U JIEKTPOMAarHuTHbBIE 9 1 bu6mmoreka [IOK
' BOJIHBI https://m.edso00.ru/39859ef1
but6mmoreka [IOK
2.4 0] 18 1
frmka https://m.edso00.ru/39859ef1
Hroro no pazneny 46

Paszea 3. OCHOBBI CIELIUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paznen 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [JOK
4.1 KopnyckyssipHO-BOIHOBOM Jyalln3M 13 httos://m.eds0o.ru/39859f1
bu6mmoreka [IOK
42 Dusiica atoma 4 https://m.edso0.ru/39859ef1
43 ®u3nKa aTOMHOTO S/1pa U JIEMEHTAPHBIX 5 bu6nmoreka [IOK
' YaCTULL https://m.edso0.ru/39859¢f1
Wroro no pazneny 22

Paznea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

5.1

DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU

10

but6mmoreka [IOK
https://m.edso0.ru/39859ef1

Hroro no pazaeny

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O 1 bu6muoreka [IOK
IIpUpoie https://m.edsoo.ru/1beef346
5 Hay4nblii MeTO MO3HAHUS U METOIBI 1 bu6nmnoreka [IOK
ucciaeaoBaHus (GU3UIECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHsl B MPOIIECCE
3 n03Ha1-II)I/Is[ MIPUPOIEI pHa6J'IK§)L[eHI/Ie Hu 1 bubmorexa [JOK
PUPOIBL https://m.edsoo0.ru/34c49931
SKCIIEPUMEHT B (hU3HKe
CriocoOb1 nu3mMepeHus: GU3NIECKUx bubnuorexa LIOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOComoTHAs ¥ OTHOCHUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUH (HPU3UIECKUX 1 bubmmorexa [JOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MogenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3uKku B GOpMUPOBAHUN 1 bu6mmoreka [IOK
COBPEMEHHOI HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTHUYECKON JAESITEIbHOCTH JIOCH
Mexannueckoe asmxenue. Cucrema
7 otcyeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHU4eCKoro apuxenus. llpsmas u https://m.edso0.ru/e9a52f02
oOpaTHas 3a/la4ll MEXaHUKU
8 Pangnyc-BekTop MarepraibHOM TOUYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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https://m.edsoo.ru/e9a52f02

€TI0 IMPOCKIMKU HAa OCH KOOpJAHWHAT.

Tpaexropus. [lepememienne. CkopocCTs.

Nx npoexuuu Ha OCU KOOPIAUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue

bubmuoreka [JOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
ABHUKCHUSA

10 CrnoxxeHue nepeMenieHnii U CKOpOCTeH. bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe qBHKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bu6nuoreka [IOK
[IpsiMosIMHENTHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubmmorexa [JOK

https://m.edso0.ru/b7560bbf
MOCTOAHHBIM YCKOPCHHUEM
CBoOoniHOE MajieHue. Y CKopeHue

13 CBOOOIHOTO MaieHusI. 3aBUCUMOCTD bu6moreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHU U UX rpapuKu

14 JIBr>KeHue Tena, OpOIIeHHOT0 MO bubnuorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npmxenue. [[prmxenue
110 OKPY>KHOCTH. YTJIOBasl U JTUHEWHAsS

15 ckopoctb. [lepuon u yactora. bubamorexa [OK

https://m.edso0.ru/33196fbe
[leHTpOCTpEMHUTENIBHOE U IIOJIHOE
YCKOpEHHUe
16 Kontponbhas paboTa o teme bubamorexa [IOK

https://m.edsoo.ru/1242f32e
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"Knuematnka"

Ilepssiif 3akoH HproTOHA.
NuepruanbHble CHCTEMBI OTCUETA.

but6mmoreka [IOK

17 [TpuHumn otHocuTenpHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOEHCTBYIOIAS CHIA. bu6nmoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 Bsaumogencrtaue ten. Tperuit 3aKkoH bu6muoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
[Tpunnun cynepno3unuu cwi. Pemenne
20 3aI;[atIL:{a prI:IMSHeHI/I: 3aKOHOB bubamorexa [HOK
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMHPHOTO TATOTECHUSI.
21 DKBUBAJIEHTHOCTh IPABUTALIMOHHON U bubmmorexa [JOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacCChI
29 Cua TSKEeCTU U yCKOpEHHUe bu6muoreka [IOK
CcBOOOIHOTO MMaAEHUS https://m.edso0.ru/22757126
JIBm>keHre HeOEeCHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubnuorexa LIOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kennepa
but6mmoreka [JOK
24 Cuna ynpyrocti. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenwus. [Ipupona u BUIbI cHIT bubnuotexa [JOK
25 TpeHus. [[BukKeHue B KUAKOCTU U rase ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHJIBI COIIPOTUBIICHUS CPEJIbI https://m.eds00.ru/2ch29676
26 JlaBnenue. ['mupocraruueckoe bubmuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPIOE TEIO. bu6nmoreka [IOK
27 [TocTymarensHOE U BpalaTeabHOE bu6mmoreka [JOK
JBH>)KEHUE TBEPJIOTO TEJa https://m.edso0.ru/2b95d57e
28 MoOMEHT CuJIbl OTHOCUTEILHO OCH but6mmoreka [IOK
BpaieHus. [Ineqo cubl https://m.edso0.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bu6nuorexa [LIOK
VYcnoBust paBHOBECHUS TBEPAOTO TENA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecust
but6mmoreka [IOK
30 Pemrerme saa https://m.edsoo.ru/dclcaacO
31 Konrponbnas pabota o teme bu6nuorexa [IOK
"Jlunamuka. CTaTuka TBepaoro temna" https://m.edsoo.ru/9f5a574c¢
NMnynbe maTepuanbHON TOUYKH,
39 CHUCTEMBI MaTePHAIIbHBIX TOUeK. LIeHTp bu6nmoreka [IOK
Macc CHCTEMBbI MaTEPUAIBHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
HiMnynbe CUITBI M I3MEHEHHE UMITYIIbCa
33 Tema. 3aKOH COXPAHCHHSI UMITYJIbCA. bubmmorexa [JOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MomeHT umIyiibca MaTepUAILHON
34 Touku. [Ipencrasienue o coxpaHeHUU bu6nuoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Penterme sapat https://m.edSO(])_.[ ru/f7706d63
36 PabGora cunbl Ha MaOM M Ha KOHEYHOM Bbu6moreka [JOK

nepemenieHuu. I'papuueckoe

https://m.edso00.ru/913974c7
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MpeACTaBICHUE PAOOThI CHUJIBI.
MOoIIHOCTh CHIBI

Kunerndeckas sneprus. Teopema 06

bu6mmoreka [IOK

37 W3MEHEHUN KNHETUYECKON DHEPTUNA
. p https://m.edsoo0.ru/9a5e2e74
MaTepraIbHON TOYKH
IToTeHManbHBIE U HENOTEHIIMATBHBIE
38 cwisl. [lorennuansuas sHeprusa. Bropas Enbmiorexa HOK
' H prii. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs kocMuYecKasi CKOpocThb. CBS3b
paboTHl HEMOTCHITMATBHBIX CHII C
39 W3MEHEHHEM MEXaHUYECKON DHEPTUU bubnmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHCHHUS
MEXaHHYECKON SHEeprun
Yaopyrue 1 HeyIpyrue CTOJIKHOBEHUSL.
40 % Z:;eHI/Ie Bey If }J/'IrJ'II/I IS UIEAIbHON bubmmorexa [JOK
P PHYJLTH 2T 1L https://m.eds00.ru/f30f43b6
KUIKOCTHU
41 KonrposnbHas padora o Teme "3aKoHbI bu6mmoreka [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBieHuil 0 IPUPOIE
P pup but6mmoreka [IOK
42 TermnoThl. OcHoBHEIE ooxeHust MKT.
https://m.edsoo.ru/b0ad4445f
Juddysus. BpoyHoBckoe nBuxeHne
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPIBIX TeJI. XapakTep ABIKEHUS U bubnmorexa LIOK
P . parIep https://m.edso0.ru/c44d02e2
B3aMOJEHCTBHUS YaCTULl BEI[ECTBA
Macca u pa3smepsl MOJIEKYJI (aTOMOB).
44 Kom/lqecho Bep eCcTBa l'focio;IHHas[) bubmorexa HOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TemnoBoe paBHOBecHE. bubnuorexa [JOK
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IlIxana lenbcus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa IOK
https://m.edsoo.ru/1531aba5
N bubmuorexa [IOK
47 Wneanbublii ra3. I'a3oBble 3aKOHBI httos://m.edsoo.ru/Ldeb2367
48 VYpaBHenne MeHnaeneeBa-Knamnelpona. bu6mmoreka [IOK
Pemenne 3amau https://m.edso00.ru/8d12c328
49 AbcomoTHas Temneparypa. 3akoH bu6mmoreka [IOK
JanpTOHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B u1eabHOM Ta3e ¢ bu6nmnoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacrapieHue
51 Hfoj)poueccom E;)[TepMa, u30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
but6mmoreka [IOK
52 Ocrosroe ypasrenie MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Pemere 3a1a< https://m.edso00.ru/10265a05
CBsi3b a0COMIOTHON TeMIEepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
o4 CpelHEN KHHETHYECKOM 3Heprueu https://m.edsoo.ru/c38af875
MOCTYNATEeIFHOTO TEIJIOBOTO ABMKCHHUS
e€ yacTuIl
55 O000111eHNE U cCUCTEMAaTU3ALM 3HAHUI bu6mmoreka [IOK
o Teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8
56 Konrpomnsnas padora no teme "OCHOBBI bu6nmorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonnHamMuveckas cucreMa. 3a1aHue but6mmoreka [IOK
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BHEIIHUX ycsioBuil 11t TJI cucteMsl.
BremHue u BHyTpeHHHE TTapaMETPBHI.
ITapametps! T/l cucTemsbl Kak CpeaHUE
3HAYCHUS BEJINYHNH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMOAMHAMUKH.

but6mmoreka [IOK
58 CamMonpou3sBoibHas peakcanus T
MONpOH3BOIIbHAs penakcats 1)1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Monens ueaabHOro ra3a B
59 TepMOJAMHAMUKE. Y CIIOBUS bubmmorexa LOK
PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJIEITH
60 VYpaBaenue Menaeneesa-Knaneiipona u bu6muoreka [IOK
BBIPAKECHUE U1 BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/bal178d0
Bripaxkenue 17151 BHyTpeHHEH SHEpPrun
61 OJTHOAQTOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [IOK
KBa3zucrarnueckne u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTta B
62 TepMoauHamMuKke. Beruucnenue paboTsl bu6nmoreka [IOK
o rpaduky nporecca Ha pV- https://m.edsoo0.ru/741d5738
auarpamMmme
Temnonepenaya kak crniocod U3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucteMsl 6e3 bubmmorexa OK
yip P https://m.eds00.ru/3d734561
COBEPIIICHUSI pabOThHI
64 KonBekuus, TemIonpoBOgHOCTb, bu6mmoreka [IOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnotsl. TemmoéMKOCTh bubmuoreka [JOK

Tena. YieJdbHas U MOJIsipHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEILIECTBA. y,[[eJ'IBHaﬂ
TEIJIOTA CTOPAaHUA TOILIMBA

Pacuér konuuecTBa TEIUIOTHI IpU

but6mmoreka [IOK

06 Teronepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 aguabaTHOM MpoIEcCce. bu6mmoreka [IOK
[TepBblii 3aKOH TEPMOIMHAMUKHI https://m.edso0.ru/d8098824
KonmuecTBo TemioTe U paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU bubmmorexa [TOK
https://m.edsoo.ru/b047alcd
T]I cuctemsbl
BTtopoii 3aKk0H TepMOJUHAMUKY 11T
69 PABHOBECHBIX M HEPABHOBECHBIX bu6nuoreka [IOK
nporeccoB. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX MTPOLIECCOB
70 [TpuHIUTIBI TEHCTBUS TEIIIOBBIX bu6moreka [IOK
marmmH. KIT/] https://m.edso0o.ru/2e945513
71 MaxkcumanbsHoe 3Haduenre KITJI. Iuki bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
2 Peruerrie sazas https://m.edsoo.ru/h3efa18b
DKOJIOTUYECKHE aCTICKTHI
73 KCIIOJIb30BAaHMS TEIJIOBBIX IBUTATENEH. bubnuorexa [JOK
TemnnoBoe 3arpsA3HEHUE OKPYKarolen https://m.edso0.ru/9867aaa7
cpeabl
but6mmoreka [IOK
4 Pemerve 3axas https://m.edso0.ru/c8c70432
O06o001IeHre U cucTeMaTU3aIus 3HaHUH
bu6mmoreka [IOK
75 no teme "TepMmoauHamuka. TernmoBbie

MaIlIuHe"

https://m.edsoo.ru/28d62b3f
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Kontponbhas pabora o teme

bu6moreka [IOK

76
"Tepmoaunamuka. TernaoBeie MalIiHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBanue U KOHACHCAIIHS.
77 I/Icfla eII;)He U KUMeHue. Y gepLHas bubmorexa HOK
p ghde https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpPa30BaAHUS
HacwImeHHbIe ¥ HCHACHIIIICHHBIC MTapPHI.
KauecTBeHHAas 3aBUCUMOCTD IDIOTHOCTH
U JABJICHUS HACBIIEHHOIO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(I))CTI> oT bubmorexa HOK
N PaTypeL, https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIICPATYPhI KHIICHUS OT
ABJIEHUS B JKUIKOCTH
79 BrnaxxHocTh Bo3iyxa. AGCONIOTHAS U bubmuoreka [IOK
OTHOCHUTENIbHAS BIa)KHOCTH https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemrenne 3amau
a1 https://m.eds00.ru/18e95ff3
Teépnoe teno. Kpucraimmyeckue u
81 amop(HbIe Teraa. AHU30TPONHS CBOWCTB bubmmorexa LOK
p ' p https://m.edso0.ru/20a88a03
KPHUCTAJIJIOB
[InaBiieHne M KpUCTAIIU3ALIMS.
82 VnensHas TEIUIOTA IIIABIEHUS bubmorexa LHOK
) https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMaruy TBEPIOrO TeNA.
Aecpop P but6mmoreka [JOK
83 Pactsoxenue u cxarue. Casur. Moayiib
s https://m.edsoo.ru/dalaab10
HOwnra. Ilpenen ynpyrux nedopmannit
TemnnoBoe paclIUpEeHNE KUIKOCTEN U
" bubmuorexa [JOK
84 TBEPABIX T€J. AHTAPMOHH3M TETLTOBBIX

KOJIeOaHMIl 4acTHI] BEILIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3zoBanue sHEPTUH B Pa3z0BBIX bu6nmoreka [IOK
nepexoiax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86
YPaBHEHHE TeILIOBOrO banarca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 P

CHICHHE 3aAat https://m.edso0.ru/8ab7f40d
[loBepXHOCTHOE HATSAKEHNUE.

88 Kanunnspuele sBinenus. [lapnenue non bubmuotexa [JOK
HCKPUBIICHHOU ITIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xuakoctu. Gopmyna Jlamnaca
O00011eHre U cCUCTEMAaTU3ALM 3HAHUI

89 1o TeMe "ArperaTHble COCTOSTHHS bubmmorexa LIOK

P | https://m.edso0.ru/0b52575¢
BelecTsa. Ma3oBble EPEXObI
KonTponbhas pabota o Teme
90 "ArperaTHbIE COCTOSIHHSI BEIIECTBA bubmmorexa LOK
p | = ) https://m.edsoo.ru/7dc2a739
da30BbIE IEPEXOBI
DnekTpu3anus Tei U e€ MpOosiBJICHUSI.
Onexrpuueckuii 3apsa. /Isa Buna bubmorexa [LIOK

91
AJIEKTPUYECKUX 3apsiaoB. [IpoBoiHUKH, https://m.edsoo.ru/laff445f
JTUBJIEKTPUKHA U TIOTYIIPOBOTHUKH
DJIeMEHTapHBIN AICKTPUUCCKUN 3apsijl.

92 3aKkoH COXpaHeHI/IH anelr)K I/I‘-ICCKOFI()) " bubmmorexa [IOK

P P https://m.edsoo.ru/f49afd24
3apsjaa

93 B3aunmoneiictBue 3apsnoB. Toueunbie bu6mmoreka [IOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [IOK

94 Pemenne 3anau https://m.edsoo.ru/6b87ecba

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojie. Ero neiicteue Ha

bu6moreka [IOK

95
AIEKTPUUECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 2JIEKTPUYECKOrO MOJIS.

96 [TpoOuslii 3apsia. Jlunuu bu6mmoreka [IOK
HanpsHKEHHOCTHU JICKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUYECKOE TT0JIe
[ToTeHManbHOCTH

97 3JEKTPOCTATUYECKOTO MoJsi. PazHOCTh bubmmorera [IOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANPSKEHUE
[lorenuuanbHas sHEprus 3apsaaa B
98 ANEKTpOCTaTHYECKOM roJie. [ToTeHmman bubmmorexa LIOK
P ] https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO OISt
CBsi3b HANPSHKEHHOCTHU TIONS U

99 A3HOCTHU MOTCHITUAJIOB JIJIS bubmmorexa OK
P t A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO TIOJIS

100 [IpuHuun cyneprno3unuu bu6nunorexa [IOK
AJIEKTPUYECKUX TTOJIEN https://m.edsoo.ru/Ocfe4a6c

but6mmoreka [IOK

101 P

cHicHie saat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone but6mmoreka [IOK
PaBHOMEPHO 3apsKEHHOM cdepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO O

103 00BEMmy mmiapa. Ilone paBHOMepHO bubmmorexa [IOK

Y Hape- PaBronep https://m.edso0.ru/f7a665ee
3apsKEHHON OECKOHEUHOM MI0CKOCTH

104 IIpOBOIHUKY B JIEKTPOCTATUYECKOM bu6nuoreka [IOK
1oJe. Y CI0BUE PABHOBECHS 3apsI0B https://m.edso0.ru/32405eab

105 JIMDJIEKTPHUKY U TIOJYIIPOBOIHUKH B bu6nmnoreka [IOK

QJICKTPOCTATUYCCKOM I10JIE

https://m.edso0.ru/060ebab5
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Konaencarop. 21eKTpo€MKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmmorexa LIOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
107 [lapauiensHOE COETMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelIbHOE COEMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsyKEHHOI0 KOHJEHCATOpa Bubmmorera [IOK
P P e P https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Pemenwne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrkeHue 3apsyKEHHON YaCTHULIbI B bu6nmorexa [IOK
OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O06001IeHre U CUCTEMATU3aIUs] 3HAHUH bubmuorexa [JOK
o Teme "DiekTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonrponbHas pabota o teme bubmorexa [LIOK
"DnexTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MTOCTOSIHHOTO bubmorexa LIOK
yi https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
but6mmoreka [IOK
116 " .H SC
crowmikit Toka. Hanpskenie i 91 https://m.eds00.ru/0839a115
117 3akon Oma 1t yJacTKa IEeTH. bu6mmoreka [IOK
DIEKTPUYECKOE CONTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTB CONIPOTUBIICHUS bubmuorexa [LIOK

OJTHOPOJIHOT'O IIPOBOJIHHUKA OT €r0

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JAJIWHBI U IJI0INAaH IMOIIEPEUYHOIO
CCUCHUA

119 VY enpHOe CONPOTUBIICHUE BEILIECTBA. bu6muoreka [IOK
Pemienue 3amau https://m.eds00.ru/437f8300
120 [TocnenoBarensHOE, MapaieIbHOE, bu6mmoreka [IOK
CMEIIIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.edsoo0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUYECKUX bu6mmoreka [IOK
neneii. [lpasuia Kupxroga https://m.edso0.ru/1794cf37
but6mmoreka [JOK
122 Peierye 3anas https://m.eds00.ru/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH bu6mmoreka [IOK
Jxoyns —Jlenua https://m.edso0.ru/a3605¢c5¢
but6mmoreka [IOK
124 P
CHICHHE 3aAat https://m.eds00.ru/6761bfOf
MOIIHOCTH JIEKTPUIECKOTO TOKA.
125 TCHH;OBaH MO HZI;TI) BRIACIIICMAas Ha brbmorera [IOK
- » BRUL https://m.eds00.ru/99750a6f
pe3ucrope
but6mmoreka [IOK
126 P
CHICHHIE 3aAat https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpeHHEE COTIPOTUBIICHNE bu6mmoreka [IOK
HWCTOYHUKA TOKA https://m.edso0o.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOI) bu6mmoreka [JOK
AJIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
12 P
o CHicHe sanat https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MOIHOCTS HCTOHHHKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbikanme bubmuorexa [JOK
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11ernmu mocTOSTHHOTO TOKa bubmmorexa LOK
s p Bl https://m.edso0.ru/35368f3e
bub6mmoreka [JOK
1 P
33 CHICHHE 3aAat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no reme "IlocTossHHBIM bubmuorexa [IOK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3amau no teme "IlocTOsTHHBII Bbu6moreka [JOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMaTU3aIis 3HAHUH
137 1o TeMe "[IoCTOSHHBIN IEKTPUICCKHI bubmmorexa [IOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtpoinbhas paboTa o teme bu6nmoreka [IOK
"TlocTOSIHHBIN NMEKTpUYECKUI TOK" https://m.edso00.ru/1885ddf1
DneKTpuuecKas MpOBOANMOCTh
139 a3JIMYHBIX BEIICCTB. DICKTPUUCCKUN bubmmotera [JOK
P . ’ P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBepXmpoBOAUMOCTh
DNEKTPUUYECKHUNA TOK B pACTBOPAX H
140 acIuiaBax 3JICKTPOJUTOB. 3aKOHBI bubmmorexa [1OK
P p ’ https://m.edsoo.ru/4b423491
dapazes ns MEKTPOIU3a
but6mmoreka [IOK
141 C) i A
JICKTPHACCKHILTOR B Ta3ax asMa https://m.eds00.ru/92d92f76
142 DNEeKTPUYECKHUIN TOK B BAKYyMe. bu6mmoteka [IOK
BakyymHbIe pu6opbI https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuorexa [LIOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.eds00.ru/83622200

145

@U3NYECKUM IPAKTUKYM 110 TEME
"HM3MepeHne cuiibl TOKa U HaIlPsKEHUS
B IIeNT1 IOCTOSIHHOTO TOKa MPH MOMOILU
aHaJIOTOBBIX U LIU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus: GU3NUYECKUX BEJTMUUH MPU
MOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

but6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

147

@U3HYECKUI MPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO IBUKEHUS
C LIEJIBIO ONPEJEIICHNUS MTHOBEHHOM
ckopoctH"

@U3NYECKUI MPAKTUKYM IO TEME
"N3mepeHue yCKOpeHUsl IpU
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUU 10 HAKIIOHHOM IIJIOCKOCTH"
nmu "HccnenoBanre 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
IBIOKEHUN"

but6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso00.ru/6960b6ef

148

PuU3UYECKU PAKTUKYM 110 TEME
"N3mepeHune ycKkopeHHst CBOOOIHOTO
nagenus" win "M3ydenue nBrKeHus
Tena, OPOIIEHHOI 0 TOPU30HTAIBHO"

Bbu6moreka [JOK
https://m.edsoo.ru/d1ea2402

149

@U3UYECKUM IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUA Tela Mo
OKPY>KHOCTH C TTOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" uiu "UccnenoBanue
3aBUCUMOCTH TIEpHOJia 0OparieHus
KOHHUYECKOIO MasiTHUKA OT €ro
rnapameTpoB"

150

Ou3nveCcKuil MPaKTUKYM IO TEME
"M3MepeHue paBHOJICUCTBYIOIIEH CHUITBI
MIPY IBMKCHUH OpPYCKa M0 HAKIIOHHON
miockocty" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTU BPEMEHHU JABUKECHUS
Opycka Mo HaKJIOHHOM IIIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl'”

Bbub6moreka [IOK
https://m.edsoo.ru/0b34db84

151

@U3NYECKUI IPAKTUKYM 110 TEME
"HccenoBaHue 3aBUCUMOCTH CHUII
YIPYTrOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmanun" unu "M3yuenue
JBUKEHUS CUCTEMBI TEJl, CBA3aHHbBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
650K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue ko3P puiirieHTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KOA(PPHUIIMEHTa
3aBucumoctd Frp(N)" mnun
"HccnenoBanue JBUKEHUS Opycka 1o
HaKJIOHHOH IJIOCKOCTH € TIEPEMEHHBIM
K03 HULIMEeHTOM TpeHUs" UIn
"N3yueHue qBUKEHUS Tpy3a Ha Baly C
TpeHueM"

but6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK
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"UccnenoBanue yciaoBU paBHOBECHS
TBEPJIOTO TEJA, UMEFOIIETO OCh
BpaieHus" i "KoHnctpyupoBanue
KPOHILUTEHHOB U PAcu€éT CUJI ypyroctu"
nnu "M3ydeHne ycToiM4nBOCTH
TBEPJIOrO TeJa, UMEIOLIETO II0IMIAb
ornops!"

https://m.edsoo.ru/4a04f4f7

154

@U3UYECKUI IPAKTUKYM I10 TEME
"M3mepeHue ummynbca Tena 1no
TOopMO3HOMY IyTu" unu "M3mepenune
CHWJIBI TATH, CKOPOCTH MOJIETIN
AIEKTPOMOOUJISI ¥ MOIIIHOCTH CHUJTBI
Taru" win "CpaBHEHNE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
nm "HccnenoBanne COXpaHEHUs
UMITyJIbCa TPU YIIPYTOM
B3auMozeiicTBuu" unm "M3mepenne
KMHETUYECKOM SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne n30TepMHUYECKOro Iporecca
(peKOMEH0BaHO UCIOIb30BaHHE

1 poBoi 1abopaTopun)" Uiu
"N3y4eHne n30X0pHOro npouecca’ nin
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUSA"

bub6moreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@U3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue ynenbpHoH TermnoéMkocTn"
unu "Hccnenosanue mpoiiecca

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBAHUS BellecTBa" HUIn
"HccimenoBanne aqnabaTHOTO
nporiecca” win "U3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS )KUIKOCTEH"

@U3HYECKUI IPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCIapeHus KUIKOCTeN" uiun
"U3MepeHue yienbHOM TemI0ThI
maBiieHus apaa’ wim "M3yuenue

. bu6muoreka [IOK
157 CBOMCTB HACBIILIEHHBIX MapoB" WIH 1 1 1

https://m.edsoo.ru/6b1a23b5

"N3mepenune abCOIOTHOHN BIAXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". U3mepenue

ko3¢ duLIMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

@U3UYECKUM IPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SJHepruu
3apsHKEHHOTO KOHIECHCATOPa B DHEPIUIO
W3IIYYCHHS CBETOANO A" WITH
"N3y4yeHne NpoTeKaHus TOKa B LIETIH, bubnuorexa [IOK

158
cozeprKauiell KonaeHcaTop'" uiu https://m.edsoo.ru/ec424377

"PacripeieneHue pazHOCTH
MTOTCHITUAIOB (HAIIPSKEHUS ) TIPU
MOCJIEZIOBATEILHOM COEIMHEHUU
KOHJIeHCaTopoB"

OuU3NYECKUl MPAKTUKYM I10 TEME bubmmoreka [IOK

159
"HccneqoBaHue CMEMIAHHOTO https://m.edsoo.ru/2b179d98
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COCJIMHEHUS PE3UCTOPOB" MIIH
"N3mepeHue yaeapHOro COnpoOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaAIpPSDKEHUS IS JJaMIIbl HaKaIuBaHUs"

OU3NYECKUI TPAKTUKYM T10 TEME
"Habnronenue anexrponuza" wim
"N3mepeHnue 3apsia OHOBAJIEHTHOTO
nona" unu "HMccnenosanue

but6mmoreka [IOK

160
3aBUCHMOCTH CONMPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhI" WIN
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKU quojaa”
PesepsHblil ypok. O000IIIEHHE U
161 CI/ICTI;MaTI/BZp WSl 3HAHUH 10 TEME bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsublii ypok. O000IIEHNE T
162 CI/ICTEM&TI/BZ]I_)IH}I 3HAHUH 110 TEME bubmorexa [IOK
https://m.edso00.ru/3149956b
"Imaamuka"
PesepBuniii ypok. O0001IeHIE U
163 CI/ICTIe)MaTmZp WSl 3HAHHUH 110 TEME bubmorexa LHOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOrO TENa
PesepBHEIl ypok. O0001IIEHHE U
P P . but6mmoreka [IOK
164 CHCTEMAaTU3aIUs 3HAaHUH 10 TEME
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
PesepBHelii ypok. O600ICHNE 1
165 CHCTEMAaTH3allNs 3HAHUH 10 TEME but6mmoreka [IOK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOI
teopun"

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001eHIE 1

166 cUCTEMATU3ALIU 3HAHUM 110 TEME 1 bubmmorexa [IOK
& https://m.edsoo.ru/Obcc77cl

"Tepmoaunamuka. TerioBble MalInHb!"
PesepBHelit ypok. O6001ICHNE U

167 cUCTEMAaTHU3aIUs 3HAaHUH 10 TEME 1 bubmuoreka [JOK
"ArperaTHbl€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nepexoabl"”
PesepBusblil ypok. O000IMIEHNE U

168 CI/ICTEMaTI/BZp 1581 3HaHI/II>I'Iu 10 TEME 1 bubmmorexa I[IOK
" 8 " https://m.edso0.ru/f2381c0c

DIIEKTPUYECKOE TTOJIE

PesepBuEbIi ypok. O000IIIEHE U

169 CI/ICTIe)MaTmZp WS 3HAHUM 110 TEME 1 Eubmiorexa HOK
" EI . https://m.edsoo.ru/3cae6dal

[TocTOsSIHHBIIN ANEKTPUIECKUI TOK

PesepBHEIil ypok. O0001IIEHHE U

170 CHCTEMaTmZp s 3HaHI/II;IH o teme "Toxkn 1 Enbmrorexa HOK

B " https://m.edso0.ru/cc7681d4
B PA3JIMYHBIX Cpeliax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoaunuecTBo 4acoB

Ne Hara JJ1eKTPOHHBIE LU (]POBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi | 00pa3oBaTe/ibHbIE PecypChl
padoThbI padoThbI
B3auMoelicTBUE ITOCTOSHHBIX

1 MarHMuTOB U TIPOBOJHUKOB C TOKOM. 1 bu6nmuorexa [IOK
MarnutHoe noxue. I'unoresa https://m.edso0.ru/487a8593
Amnepa
BekTtop MarHUTHOM UHAYKIIUH.

5 [TpuHIIUTT CynepIo3UII 1 bubnmnoreka [IOK
MarHuTHBIX noJyiei. JInauu https://m.edsoo.ru/4clabccb
MAarHUTHON UHAYKUHH

3 MarsuTtHoe 1osie NpOBOAHUKA C 1 bu6mmorexa [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amrepa, e€ HanpaBJICHUE U 1 bu6nunoreka [IOK
MOJYJIb https://m.edso0.ru/26d9c5ba

g IIpumeHeHne 3akoHa Ammepa. 1 bub6mmorexa [IOK
DIEeKTPOU3MEPUTEILHBIE TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBieHHUE U

6 MOJYJIb. JIBHKEHHE 3apsKEHHOMN 1 bu6nuoreka [IOK
YaCTHULIBI B OJHOPOJHOM https://m.edsoo.ru/c97afaal
MarHiTHOM TOJIe

but6mmoreka [IOK
7 Pa6ora c Jlopenna 1
T8 CHIERL JOpeHil https://m.edsoo.ru/d518be4b
MarauTHO€ 1oJI€ B BELLECTBE.
8 ®deppoMarHeTvky, napa- u 1 bubmorexa [IOK
PP > 11ap https://m.edsoo.ru/30ff9608
JamMarHeTUKu
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OCHOBHEIE CBOMCTBA

9 ¢beppomaruetTukos. [Ilpumenenue bubmmorexa [IOK
PP P https://m.eds00.ru/0b58190a
(beppoMarHeTHKOB
SIBiIeHUE DIEKTPOMATHUTHOU
10 HUH uu. ITotok BexkTOpa bubmorexa [OK
AVIIUH- P https://m.edsoo.ru/b3efa0cl
MarHUTHOW UHIYKIIUH
bubnuorexa [IOK
1 INC unpycim https://m.edso0.ru/48150bd8
12 3aKOH 2JIEKTPOMarHUTHON bubnuoreka [IOK
uHnykiuu Gapanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anekTpuueckoe moie. bubnuorexa LIOK
Toku ®@yxo https://m.edsoo0.ru/15abe140
14 OJ1C MHAYKIIMH B IBHXKYLIUXCS bubnuotexa [IOK
npoBoaHukax. [Ipasumno Jlenua. https://m.edso0.ru/0235cc02
NunyktuBHocTh. Karymka
15 UH leKTI/IBHOCTI/I B eIiII/I bubmorexa HOK
YK t https://m.edso0.ru/621eae9d
MMOCTOSTHHOT'O TOKa
16 SBnenune camounaykiuu. 3J1C bubmuorexa [IOK
CaMOWHIYKIIUA https://m.edsoo.ru/7ee60ca8
DHeprusi MarHUTHOTO MOJIst
17 KaTYyIIKHA C TOKOM bubmmorexa HOK
v ’ https://m.edsoo.ru/b3cOad11
DJIEKTPOMArHuTHOE TOJIe
00600
. 3 ao HvJeH:eeH ZI/ICTeMaTI/ISaLII/I}I BuGiorexa LIOK
HaHUH 110 TEM
" " https://m.edsoo.ru/8ae09b98
DIeKTpoANHAMUKA
19 KonrtponbHas pabota o teme bubnuoreka [IOK
"OnexkTpoauHaMuKa" https://m.edso0.ru/8ae09b98
20 KonebarenpHas cuctema. but6mmoreka [IOK
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CB00OoIHBIE KOJIEOaHMUS.
IMapmonnueckue xonebanus

https://m.edsoo.ru/7c1db385

Kunematuueckoe 1 TMHAMHUYECKOE

bu6nmuoreka [IOK

21 OIIMCAaHUE KOJIEOATEIBLHBIX
5 https://m.edso0.ru/87ce9498
IBIKCHUN
DHepreTudeckoe onucanue. BeiBog
IUHAMUYECKOTO OIMCAHUSA
22 rapMOHHYECKUX KOJICOaHUN U3 UX Eubmiorexa ITOK
p https://m.edso0.ru/e3c99692
SHEPTreTHYECKOro U
KHUHEMATUYECKOTO ONHUCAHUI
bu6mmoreka [IOK
23 A a a3a KoJeOanuii
MILTHTYSa 1 KOJChar https://m.edsoo.ru/7a0c439a
[lepuox u yactoTa KoNeOAHMIA.
[lepuoa Maneix cBOOOAHBIX
24 KOJIeOaHUIT MaTEMaTHIECKOTO Bubmrorexa ITOK
https://m.edso0.ru/e0399319
MasTHHKA. [leproa cBOOOTHBIX
Kosie0aHui IPY>KMHHOTO MasiTHUKA
3aryxaroime KojieOaus.
25 BLIzX JKIEHHBIE KOJIEOaHUs bubmmorexa [OK
YA ) https://m.edsoo.ru/72e¢93d09
Pe3onanc
bubmuorexa [IOK
26 ABTOKOJIEDOA
BTOKOJCHAHI https://m.edsoo.ru/6add2644
Vpok-koHbDepeHIINs
27 "I\IjlexaHqu;cEHe KoJIeOaHus B Bubmorexa ITOK
\ https://m.edsoo.ru/8ef587be
MY3bIKQJIbHBIX HHCTPYMEHTAX
08 DNeKTPOMAarHUTHEBIC KOJICOAHMS. bu6nuoreka [IOK
KonebarenbHbIil KOHTYP https://m.edsoo.ru/d4adabde
bub OK
29 ®opmyna Tomcona. CBsi3b uosmoreka L1

https://m.edso0.ru/093f9afl
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aMIUTUTY/BI 3apsijia KOHAEHcaTopa ¢
aMl'IJ'II/ITy,IIOI\/’I CHJIBI TOKA B
K0J1€0aTeIbHOM KOHTYpE

3aKkoH COXpaHCHUA SHCPIr'UU B

30 UeaIbHOM KOJIeOaTEeIbHOM bubmorexa [TOK
a https://m.edsoo0.ru/d1e2d543
KOHTYypE
3aTyxaroliye 3J1eKTPOMarHuTHbIS
31 Konz)gamjsll Ben )fcp CHHBIC bubmmorexa IOK
' TR https://m.edso0.ru/5e668619
ANEKTPOMArHUTHBIEC KoJeOaHus
[Tepemennsrit Tok. Pe3uctop u
32 KOHJIEHCATOp B LIENIA IEPEMEHHOT'0 bubmmorexa LIOK
A pBl P https://m.eds00.ru/84836152
TOKa
33 Karymka HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
34 3akon OMa 1St DJIEKTPUUIECKON bu6nunoreka [IOK
LENHU IEPEMEHHOTO TOKA https://m.edso00.ru/8bae38e6
MOoIHOCTh NEPEMEHHOTO TOKA.
35 AMIUTMTYJTHOE U JICUCTB ee Bubmmorexa [IOK
e 8 yrot https://m.edsoo.ru/lcac6c4c
3HAYE€HHME CUJIBI TOKA U HAPSKEHUS
36 Pe3onaHC B anekTpruyeckoit nenu bubmmorera [JOK
P t https://m.edso0.ru/087506df
NneanpHbiif TpanchopmaTop.
37 [IpousBoacTBo, nepenaya u bubnmoreka [JOK
MoTpeOIeHNE AIEKTPHUICCKON https://m.edsoo0.ru/f97418ae
SHEPTUHN
DKOJIOTUYECKUE PUCKU IIPU
bu6nuorexa [IOK
38 MPOU3BOJICTBE AJIEKTPOIHEPTUHU.

Kynbrypa ncnonb3oBanus

https://m.edsoo.ru/a6f74d93
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QJICKTPOSHEPIUHA B HOBCGI[HCBHOﬁ
KU3HU

MexaHnuecKue BOJIHEI.

39 XapaKTepUCTUKN MEXaHUIECKUX bubmorexa [IOK
p P https://m.edsoo.ru/a58e109f
BOJIH
40 CBoliCTBa MEXaHNYECKUX BOJIH bubmmorexa LHOK
https://m.edso0.ru/d9ae1000
bubmuorexa [IOK
41 . X
3ByK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
HNudpa3Byk 1 yabTpa3ByK.
42 I (bPOBOZ 3ar y;[3HepHneYK bubmmorexa [JOK
™ Up https://m.edso00.ru/7380038f
OKpY>Karollei cpeasbl
DNEeKTPOMarHUTHBIE BOJHBI.
43 3nyuenne 351eKTpOMarHuTHBIX bubmorexa [IOK
ya p https://m.edsoo.ru/714e5dbl
BOJIH
44 DHeprusi ANEKTPOMArHUTHBIX BOJIH. bu6nnoreka [IOK
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[IIxana 31€eKTpOMarHUTHBIX BOJIH.
45 ITpuMeHeHne IIEKTPOMArHUTHBIX Bubmorexa ITOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIUTIBI pagUOCBS3U U
46 TeneBuAcHus. Paguonokanus. bu6mmoreka [IOK
DJIEKTPOMArHUTHOE 3arpsA3HEHUE https://m.edso00.ru/9f96f1f8
OKpY>Karolleu cpeasbl
47 Konrponsnas pabota o teme bu6nuorexa [IOK
"Konebanus 1 BOIHBI" https://m.edso0.ru/4f7985a0
48 CgeT. 3aKOH MPSIMOJIMHENHOTO bubnmoreka [IOK

pacrnpocTpaHeHHs CBETa

https://m.edsoo0.ru/f9566406
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Otpaxenue cera. [Imockoe

bubmuorexa [IOK

49
3epkano. Cepuueckoe 3epKaio https://m.edsoo0.ru/a005d2bb
[Mpenomnenue cBeTa. AOCOTIOTHBIN
1 OTHOCHUTEILHBIN ITOKA3aTENb
50 npenomiieHust. [lonHoe BHYTpEeHHEE Bubmorexa ITOK
p ) . yIp https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpegensHbIil yron
MIOJIHOT'O BHYTPEHHETO OTPaKEHUS
Xon mydent B npuzMe. Jucnepcus
A pv A P bubmuorexa [IOK
51 cBera. CIHOXHBIN cocTaB OeI0ro
https://m.edsoo.ru/d8elc3be
cBeta. llger
59 JIunzel. @OKyCHOE pacCTOsTHUE U bu6nmnoreka [IOK
ONTHYECKAas CUJIa JIMH3EI https://m.edso0.ru/60441359
ITocTpoenue n3oopakeHuii B
53 HI/IH:SX U uUx CI/ICT:MaX Bubmorexa ITOK
) https://m.edsoo.ru/bb53b1d5
VBennueHne JINH3EI
P
54 | usoSpmrert, nonymensxc BuGnorera LIOK
P ’ y https://m.edsoo.ru/bb53b1d5
HOMOIILIO JINH3
55 I'na3 kak onrudeckas cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
56 CKopoCTh CBETa U METO/IbI €€ bubnuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
57
Jlucnepeus caera https://m.edsoo.ru/lel6cc6e
bubmuorexa [IOK
58 4|
HTepepennya ceeta https://m.edsoo.ru/5fc0c638
59 KorepeHTHbIE HCTOUHUKU. Y CIIOBUS bubnuoreka [IOK

Ha6J'IIO,Z[eHI/I$I MaKCUMYMOB U

https://m.edsoo.ru/c6416d48
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MHUHHMYMOB

60 [Ipumenenue unTepdepeHun bubmmorexa LOK
https://m.edso0.ru/668edbc8
bubmuorexa [IOK

o1 Jladpparius ceeta https://m.edso0.ru/12ed04b5

ndpakImoHHas pemeTka.

62 ilfcgg)BH: Ha6J'II021§HI/I$I TJIaBHBIX bubmmorexa [JOK
https://m.edso0.ru/f998d964

MaKCUMYyMOB
63 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus ceera https://m.edso0.ru/e9890fe9
64 CBeToBbI€ sIBIEHUS B IPUPOJIE bubnmorexa [IOK
https://m.eds00.ru/0b36363d
65 Konrponsnas pabota o teme bubnuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['panuIBI TPUMEHUMOCTH

66 KJIACCHYECKON MEXaHUKHU. 3aKOHBI bubmuorexa [IOK
3JIEKTPOJUHAMUKHU U TPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH

67 [Toctynatel crienuanbHON TEOPUH bubmuorexa [IOK
OTHOCUTEIBLHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
unTepnan. [IpeoOpa3zoBanus

68 Jlopenma. YcnoBue MpUYMHHOCTH. bubnmoreka [JOK
OTHOCHUTENIBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JITUHBI

69 DHeprusi ¥ UMITYJIbC bubnuotexa [IOK

pCHHTHBHCTCKOﬁ YaCTHUIIbI

https://m.edsoo.ru/853a64fc
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CBsi3b MacChI C DHEPrUeii u

70 HMITYJIbCOM PEISITUBHCTCKOM bubmorera [JOK
Y p https://m.edsoo.ru/b6258ffa
YacTULIbL. DHEPIUsl OKOs
71 PaBHOBECHOE TEMIOBOE U3TyUYECHUE bubmmorexa LIOK
Y https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
72
3aKOH cMeIeHAT Bura https://m.edso0.ru/1c5ff752
73 I'unore3a M. I1nanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
but6nmmorexa [IOK
74
DHEpIHT M UMIYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
75 ®otoadpdext. OnbiTo A. T'. bu6nuorexa [IOK
CroneroBa. 3akonsl poTorddekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
76 dbotoaddekra. "Kpacnas rpanumna" bubmmorera [IOK
- B paruh https://m.edso00.ru/01ef4556
dboTorddexra
77 Hasnenue ceera. Onbitsl [1. H. bubnuoreka [IOK
Jlebenena https://m.edso0.ru/64b4f966
78 BosHoBBIE CBOIICTBA YacTH bubmmorexa [IOK
H https://m.edsoo.ru/f59cfcec
Bomnbl ae bpoins. J{nrHa BOIHBI
79 ne bpoiins u pa3meps! 006acTu bubnuoreka [IOK
JIOKAJIU3alMH JIBHKYILEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
80 KopnyckynsapHo-BoIHOBO bu6nuorexa LIOK
Iyanu3M https://m.edso0.ru/8ccab62a
81 Judpaxius 3JeKTPOHOB Ha bubnuoreka [IOK

KpucTalluiax

https://m.edsoo.ru/30dbal8c
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Crnenuduka u3mepeHuii B

82 Mukpomupe. COOTHOIIEHUS bubmmorexa [IOK
pOMHpe. otmen https://m.eds00.ru/65783dec
Heonpeaenénnocrel ['elizendepra
KonTponbhas paborta o Temam:
83 "OcnoBel CTO", "KopnyckyJsapHO- bubmmorera LIOK
N T pHyCKy AP https://m.edsoo.ru/c3de891a
BOJIHOBOM TyaJIN3M
OMnBITH IO KCCIIEIOBAHUIO
84 cTpoeHus aroma. I lnanerapuas buommorera LOK
P ' P https://m.edso0.ru/312b750a
Mojienb atoMa Pesepdopaa
but6mmoreka [IOK
85 I1 b
OCTYITIATRL HOpa https://m.edsoo.ru/404dfada
86 Bunet cnektpoB. CriekTp ypoBHE# bu6nnoreka [IOK
SHEpPruu aToMa BOAOpozAa https://m.edsoo.ru/cf74blla
g7 CrioHTaHHOE U BBIHYKIECHHOE bub6mmorexa LIOK
n3nyyeHue cera. Jlazep https://m.edso0.ru/f945d85c
Hyxnonnas moneins sapa
88 I'eitzenbepra-MBanenko. 3apsia u bubmuotexa [JOK
MAacCOBO€ YUCIO sapa. M30Tonsl. https://m.edsoo.ru/34adasde
PagnoakTuBHOCTE
3aKoH paJiMOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3HU ero
89 U3IIYYCHUS Bnnﬂlfli]:) B buommorera LIOK
ya ) https://m.edsoo.ru/aab98bef
PaaOaKTUBHOCTHU Ha KUBBIE
opranusmsl. [{ozumerpus
DHeprus cBA3M HyKJIOHOB B siApE.
S nepublie cuiibl. JleekT maccsl
AeP fled bubmuorexa [IOK
90 anpa. SnepHsle peakuuu. nepHeie

peaktopsl. [IpoGiaemsr
VIPABIISIEMOTO TEPMOSIICPHOTO

https://m.edsoo.ru/ff1758d0
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https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

CHUHTE3a. DKOJIOTMYECKHUE aCIICKTBI
pPa3BUTHSA SAAECPHONU SHEPTETUKHU

Mertobl peructpauuu u
HCCIIE0BaHUS JIEMEHTAPHBIX
yactull. OyHaaMeHTaabHbIe
B3aUMO/JIeCTBUS. baproHBI,

bu6nuorexa [IOK

91
ME30HbI U JICIITOHBI. https://m.edso0.ru/1ac08a5b
IIpencraBnenue o CtanaapTHOM
Mozenu. KBapk-riarooHHast MOJIEINb
aJpOHOB
®dusuka 3a npeaeaaMmu
CrannaptHoit mogenu. Témuast
92 Matepus U TEMHAs YHEPT U bubmorexa HOK
p Vp ' https://m.edso0.ru/c026fd37
EnnnacTBO hmznueckoil KapTUHBI
MHupa
03 DTanbl pa3BUTUS ACTPOHOMHUH. bu6nunoreka [IOK
3HaYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTH 3aKOHOB (DU3UKHU
94 U1t 0OBbSCHEHUS IPUPO/IBI bubnmoreka [IOK
KOCMHUYECKHUX 00BEKTOB. MeTObI https://m.eds00.ru/39c44028
ACTPOHOMHUYECKUX UCCIIETOBAHUI
CoBpeMeHHbIE ONTHYECKHE
95 TEJIECKOIIbI, PaJIHOTEIICCKOITBI bubmorera [IOK
s ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 3Bé3nnoro neda. Co3Be3nus,
96 sipKHUe 3BE3/Ibl, INIAHETHI, UX bubmorera [IOK
p AbL ’ https://m.edso0.ru/aac588eb
BHIMMOC JIBIKCHHE
97 Conneunas cucrema. ConHIE. bubmuorexa [IOK

ConHeyHas aKTUBHOCTB. MICTOUHHK

https://m.edsoo.ru/22748eb4
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https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4

sHeprun CoJiHIIa U 3BE3]T

3BE3bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma

98 "CHEKTpaJIbHBIN KJIacC — 1 Brbmmorexa LIOK
. https://m.edso0.ru/42169944
CBETHMOCTG ""3B€31bI TNIaBHO
MOCIIEJ0BATEILHOCTH
Bryrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O
99 HpOECXO)KI[eHI/II/IpI/IIZ[)BOJHOLII/II/I 1 bubmorexa HOK
. https://m.edsoo.ru/d09da494
CounHia 1 38€31. DTalkl )KU3HA
3BE3]T
Mneunsiit I[lyte — Hama
100 I'amakTuka. THUMbI raJakTHK. 1 bubmorexa [IOK
. https://m.edsoo.ru/7cd10a0a
UEpHble ABIPHI B sIpax TajJakTHK
Bcenennas. Pacipenne
101 Bcenennoii. 3akon Xab606ma. Teopus 1 bu6nunoreka [IOK
Bosbmioro B3peiBa. PenukroBoe https://m.edso0.ru/3dbdf0d2
U3IIy4CHHE
MacmrabHast CTpyKTypa
102 Bcenennoii. MeraramakTuka. 1 bubmuorexa [IOK
Hepeménnsie npobiaembl https://m.edsoo.ru/ce234633
aCTPOHOMUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTenbcTBO
«[Ipocemienue»

» dusuka, 11 xinace/ Msikumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AknmonepHoe odmiectBo «M3aaTenbcTBO

«IIpocseuienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.I' 4. Msaxuies, b. b. bByxosues, H.H. Corckuii ®@uzuka 10 k. ®uszuka 10
kJacc. ba3oBblil U yrinyOseHHbINH ypoBeHb. YueOHuK. MockBa. [IpocBemienue,
2020

2.I' 4. Msakuwes, b.b. byxosues, B.M. Hapyrun ®usuka 11 kmacc. bazosbii
U yriiyOsieHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenune. 2020

3.A.Il. PeimkeBuu. COopHuUK 3a1a4 1o ¢pusuke. Mocksa, Jpoda, 2005 - 2019
r.

4.Coopauk 3ama4 o dhusuke 1t 9 — 11 knaccoB. CocraBurens 1. H.
CrenanoBa. M.: «IIpocBenienney, 1996 r.

5.10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocodue nis
o01reoOpa3oBaTenbHbIX opranu3anuii. Mocksa. IIpocsemenue. 2015

6.10.A. Caypos. ®usuka. [Toypounsie pazpadborku. 11 knacc. [Tocobue ms



o01reo0pa3oBaTeIbHBIX Opranu3anuil. ba3oBblil 1 yriryOJIeHHBINH YPOBEHb.
Mockaa. IIpocsemienue. 2017 r.

7.COOpHUK TECTOBBIX 3aJJaHUN JIJI TEMAaTHUYECKOTO U UTOMOBOTO KOHTPOJISI.
®usuka 10 knace. M.: «MuTennekr-Lentpy», 2004 r.

8.C.M. Anapromeukut, A.C. CnyxaeBckuid. ®uzuka. «kKOHCTpyKTOp»
CaMOCTOSITEIILHBIX M KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.

9.ITocobue mis yuuteneit. M.: [Ipocsemenue, 2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET

1.2KuBas dusuka: odyyaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku ¢hU3uKH ¢ HCTIoNIb30BaHueM MHTepHeTa.
http://www.phizinter.chat.ru/

3.®wuzwmka.ru. http://www.fizika.ru/

4.Dusuka: koyutekius oneiToB. http://experiment.edu.ru/

5.®Du3uKa: 3JIEKTPOHHAS KOJUIEKIIUS OMBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karasor ccbutok Ha pecypcsl o ¢pusuke http://www.ivanovo.ac.ru/phys
7.becruiatHpie 00y4YaroKe MporpaMMbl o (PU3MKe
http://www.history.ru/freeph.htm

8.JlaboparopHsie paboThl Mo pusuke. BupTyansHbie 1abopaTopHbie pabOTHI.

http://phdep.ifmo.ru



9.AHuMaIs (GU3NYSCKUX MPOLIecCcOoB 00bsIcCHeHHsMH. http://physics.nad.ru

10.®usnyeckas surmkoneaus http://www.elmagn.chalmers.se/%7eigor
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