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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha yYpOBHE CpPEIHEro OOIIETro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUM K PE3YJIbTaTaM
OCBOEGHHSI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBieHHbIX B OI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHLIETIIIMY ITpenoiaBanus yueOHoro npeaMera «dusuka» B 00pa3oBaTeIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarontuxcs 10—-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NESTeNIbHOCTHOTO  moaxoxaa. llporpamma 1o  (u3uMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMBbIM JHUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yJIbTaTaM 00y4YEeHUs, a TAKIKE YUUTHIBAET HEOOXOJUMOCTh
peaiu3allud  MEXIPEAMETHBIX CBSI3ed (PU3UKM C €CTECTBEHHO-HAayUHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHbBIE LEIH W3Y4YCHHS
(bU3UKH Ha YpPOBHE CpeHETO 00IIero o0pa3oBaHusl, IMIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUSI Kypca (DM3MKH: JMYHOCTHBIC, METalpeAMETHbIC, NMpeaMeTHbIEe (Ha
0a30BOM YpOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHMpYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (u3MKku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;
e cojepkaHue yaeOHoro mpeameta « Du3nkay 1mo rojgaM 00ydeHusl.
du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyHas B

KadyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKJIaa B



cucteMy 3HaHUUH 00 okpyxkatouiem wmupe. LkoapHBIE Kypc QuU3MKH —
CUCTEMOOOpa3yIouil 11  €CTECTBEHHO-HAYYHBIX Yy4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYeCKHe 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB U SIBICHMUIA,
M3y4aeMbIX XHUMHUEH, Ouoyiorueit, ¢usmueckoil reorpadueid m acTpOHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHUM OmpeneiseT
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe SHEpPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 33/laHHBIMU
cBOMcTBaMH H JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0OydYarolmuxcsi, B
(opMupOBaHHE yMEHHH TNPUMEHATh HAyYHBIM METOJA T[O3HAaHUSA IpH
BBITIOJTHEHUHU UMH Y4E€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOiero oOpa3oBaHUS
IOJIOXKEH PsII HJEH, KOTOpbIE MOXHO pacCMaTpuBaTh Kak IPUHLHUIBI €ro
MTOCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AeNiOB (PU3HKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DHU3UKHU.

Hoesn cenepanuszayuu. B cooTBeTcTBUM C HEl MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
(opMupOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEUIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzauus mpearnosiaraeT HUCIOIb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HAYyKH, OCMBICICHHUE CBSI3H Pa3BUTHUS
¢u3nkM ¢ pa3BUTHEM OOIIEeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,

HPaBCTBCHHLIMH U 9KOJIOTHUYCCKUMU HpO6HeMaMI/I.



Hoesa npuxnaonoti Hanpasnrennocmu. Kypc ¢usukum mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
IIPUJIOKEHUHN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
coliepKaHMs, TMOCBALIEHHBIX H3KOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH, a TaAKXKE OOCYKIICHUS
npo0ieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.

Crep’HEBBIMU 3JIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBaHus ABJISIOTCA Ppuznueckue Teopuu (hopMupoBaHue MPEACTABICHHUMN O
CTPYKTYp€ OCTPOCHUS (PU3NUECKON TEOpUH, posik (yHIAMEHTAIBHBIX 3aKOHOB
W TIPUHIUIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TNPUPOJE, TpaHUIlAX
IPUMEHUMOCTH TEOpPUM, [JIsi OMUCAHUSI E€CTECTBEHHO-HAYUYHBIX SIBIICHHUM H
MIPOIIECCOB).

CuUCTeMHO-JIeSTeIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
MPEXKJIE€ BCETO 3a CUET OPraHu3alMy SKCIEPUMEHTAIBHOW NIESITEIbHOCTH
oOyuatomuxcsi. s 6a30Boro ypoBHsI Kypca (PU3MKU — ATO HMCIOJIH30BAHUE
CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTAOOPATOPHBIX
paboT, KOTOphle B mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYCHMUYECKUX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM MepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKU, OCYIIECTBIISIETCS
YYaCTHHUKaMU 0Opa3oBaTEIbHOTO TMpoLecca HUCXO0lsd U3  O0COOEHHOCTEH
IUTAaHUPOBAHUS W OCHaleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaeTcs
OBJaJicHuE OOYYalOIUMHUCS YMEHHUSMH MPOBOJIUTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMUYMH U MOCTAHOBKY OIBITOB IO

MIPOBEPKE MPEITI0KEHHBIX TUIIOTES.



Bonbiioe BHMMaHME yneisieTCsl PEHICHHI0 Pacu€THBIX M KaueCTBEHHBIX
3anay. [Ipu sToM Ju1st pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3aJlaHHOM (U3MUYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHITh H3YYCHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeiia Kypca, Tak U MHTETpupys
3HAHUS M3 pa3HbIX pas3ienoB. [l KadyecTBEHHBIX 3aJlady MPUOPUTETOM
ABIIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHUS (PUINYECKUX SIBICHUUA U
IIPOLIECCOB B OKPY’KAIOMICH *KU3HU, TpeOyromre BbiOopa (PU3NYECKON MOJEH
JUTSL CUTYalliy MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECHEUEHHI0 ydyeOHOro mnpouecca 0a30Bbli ypOBEHb Kypca
GU3UKM Ha YpPOBHE CpeaHEro oluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOr0 KaOuHeTa (DM3UKHU WJIH B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAy4yHOro LHkina. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE J1abOpaTOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JIE€MOHCTPAIIMOHHOE 000pyI0BaHKE.

JleMoHcTpaniuoHHoe o0opynoBaHue (HOPMUPYETCSI B COOTBETCTBHM C
OPUHLUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M 00ECHeYrBaeT IOCTaHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIFOYEBBIX JIEMOHCTPALMNA s
UCCIIEIOBAaHMUSI M3y4aeMbIX SIBJIEHUH M MPOLECCOB, SMIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 0OOpyIOBaHHE MJIsI YYEHUUECKUX NPAKTUUECKUX padoT
(dopMupyeTcsi B BUJi€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4ecKHe KOMIUICKTHI

71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM



MCIOJIb30BaHUU aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAKKE KOMITbIOTEPHBIX

U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrE WHTEpECa M CTPEMIJICHHS OOYYaIOMUXCS K HAYIHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHE WX HHTEIUICKTYaIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJC TIO3HAHUSA W
(GbopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHUSIM;

dbopMupoBaHHE HAyYHOTO MHPOBO33PECHHS KaK pe3ysibTaTa H3y4CHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPMU3HKH;
dbopMupoBaHUe YMEHUN OOBSCHATH SIBICHUS C WCIOJb30BAaHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHupoBaHUE TIPEACTABICHUN O POJIU (DU3UKH JIJIST PA3BUTUS IPYTHUX

CCTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTH.

JlocTrxkeHne 3TUX 1LieJield 00eCeunBaeTCs PEIICHUEM CIEAYIONINX 3a/1a4 B

npolIiecce n3yueHus Kypca (U3MKu Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

npuoOpeTeHNEe  CHUCTeMBbl  3HaHUKM 00  o0mux  (u3Hueckux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpPHUAX, BKJIIOYATd  MEXaHHKY,
MOJICKYJISIPHYIO (U3UKY, DJICKTPOJAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHWEe YMEHUH TIPUMEHSATH TEOPETHUECKHE 3HAHUSA IS
00bsICHEHUS (PU3MYECKUX SBJICHUH B MPUPOAC MW JUISI TPHHATHS

MIPAKTUYECKUX PEIIEHUN B OBCEAHEBHOW )KU3HU,



e OCBOCHHE CHOCOOOB pEIICHUS PA3IWYHBIX 33/Ja4 C SIBHO 3aJaHHOU
du3nueckoil MOJIeNbI0, 3a7ad, MOJAPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3anue (HPU3NYECKO MOJIeNH, aIeKBaTHON YCIOBHIM 3a/1a4H;

e TMOHMMaHHE (U3NYECKUX OCHOB W MPHUHITUIIOB JEHCTBHS TEXHUYECCKUX
YCTPOHUCTB W  TEXHOJOTMYECKUX IMPOIECCOB, WX BIMUSIHUS Ha
OKPYKAIOILYIO CPEAY;

e OBJIAQJICHUE METOJIaMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPHpPETallud UHPOPMaLIUH,
ONpeaeNeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/laHH€  YCJIOBUM Uil  pa3BUTUA  YMEHUM  TMPOEKTHO-
HCCIIEI0BATENICKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30Bblil YpOBEHb) Ha YPOBHE CPEIHEr0 OOILIETro
oOpazoBanust orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 4acoB (2 yaca B HECIIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKe MEpeueHb JIa0OpaTOPHBIX U
MPaKTUYECKUX pabOT SBIAECTCS PEKOMEHIOBAHHBIM, YUYUTENb JAEIAeT BBHIOOD
MPOBEICHHS JabOpaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATBHBIX

0COOEHHOCTEH 00yJaroIIMXcs.



COJAEPXKXAHUE OBYUYEHUA

10 KJTACC

Pa3znes 1. ®u3uKka u MeTOIbI HAYYHOT'0 MO3HAHUSA

®usnka — Hayka o npupoae. HayuHbple METOABI MO3HAHUSA OKPYKAOIIETO
mupa. Ponp »KkcnmepuMeHTa W TEOpUM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue GU3NUIECKUX SBJICHUHN U mpoiieccoB. HaydHbie rumnoTessl.
®u3znyeckrue 3aKOHbl M TEOpUU. ['paHUIBI MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [[pUHIIMIT COOTBETCTBHUSI.

Ponb u mecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI
MHpA, B MPAKTUYECKON JIEATEIIBHOCTH JIFOCH.

Jlemoncmpayuu

AHaJioroBble UM LU(POBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHbBIC

TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIbHOW TOYKH, UX MPOEKUWHU HA OCU CUCTEMBI KOOPAMHAT.
CrioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMKeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TEpEeMEIICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHMU.



CBoOoaHOE TIafieHue. Y CKOpeHHe CBOOOHOTO MaIeHUS.

KpuBonuneitHoe paBWKeHHE. JIBHKEHHME MATEPHAIBHOM TOYKH MO
OKPYHOCTH C MOCTOSSHHOW IO MOIYJII CKOPOCTBIO. YTJOBas CKOPOCT,
nuHelHas ckopocTh. Ilepuon u yactota oOpamieHusi. LleHTpocTpemuTenbHOE
YCKOPEHHE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JIBW)KEHUE CHAPSAIOB, LIEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mopnenb CHUCTEMBI oTCuéTa, WUTIOCTpaldsT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HanpasneHnue ckopocTu mpu ABUKEHUU 11O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHUS C  LEIbIO  ONpeAeeHUus
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY NyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIEI0OBATEIbHBIE PABHBIE MPOMEKYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenune aBuxeHus Tejia, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /Jlunamuka



IIprammn  otHocutTensHOCTH ['aymunesa. llepseii  3akon  HproroHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tperut 3akoH Herootona i
MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Tsokectd. IlepBasi kocMuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHust (IOKOs, CKOJbXEHUs, kaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cuia TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MPH IBMKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpalleHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IONIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepuuM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

10



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMaruu.

HccnenoBanne ycimoBHil paBHOBECHsS TBEPAOrO TeJld, HMMEIOUIETO OCh
BpAILCHHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (Tella), CUCTEMbl MaTe€pUabHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Ted. 3aKOH COXPAaHEHWs HUMITYJIbCa.
PeakTuBHOE IBM)KEHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetnueckass sHeprusi MaTepualbHOM TOYkU. TeopemMa 00 M3MEHEHHH
KHHETHYECKOW SHEPTHUH.

[ToreHumanbHas DHEPIUSl. [ToreHunanbHas SHEprus  YIpyro
nepopmMupoBaHHOM npyxuHbl. [loTeHuManpHas SHeprus Tena BOJIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHumanbHble W HENOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HENMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM 3HEPrUU CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONED,
MPY>KUHHBIN TUCTOJIET, IBM)KECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

[Tepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

11



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue abCOMOTHO HEYNIPYroro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanme cBsi3u pabOThl CHJIBI C HM3MEHCHHEM MEXaHWUYECKOU

OHCPIruU TCJIa Ha IIPHUMCPC PACTAKCHUA PEC3NHOBOI'O KT'yTaA.

Pasznen 3. MouekyaspHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TEOpUH U UX
ombITHOe oOOocHOBaHHWe. bpoyHoBckoe aBmxkenue. Juddysus. Xapaxrep
JBIKEHUS M B3aUMOJEWCTBHUS 4YacTUL BellecTBa. Monenn CTpOEHHs Ta3oB,
KUAKOCTEN M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEUIECTBA Ha OCHOBE ITHX
mozeneid. Macca u pasmepsl MoisieKyl. KommuectBo BemectBa. IloctosHHas
ABoraapo.

TermoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temreparyp Llenscus.

Mopenes wuaeanbHOoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUHU MCANIbHOro ra3a. AOCOJIOTHAS TeMIeparypa Kak Mepa
CpeHEW KWHETUYECKOM JHEPTUM TEIUIOBOrO JIBMXXEHMS 4dactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MenzaeneeBa—
Kunaneitpona. 3akon J{anberona. M30mpoiiecchl B UeaaibHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYeCTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HU30IMPOLIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHuueckue yCTpoWCTBa M IPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu
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OnbIThI, TOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHU.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JTOKa3bIBAIOIIHE CYIIIECTBOBaHHE MEXMOJIEKYISIPHOTO
B3aUMOJECHCTBHUSL.

Monens, nuocTpupyonas Ipupoy JaBiIeHHs ra3a Ha CTEHKH COCY/a.

OnbIThI, WUTIOCTPUPYIOIIHME YpPaBHEHHUE COCTOSHHUS WACATBHOTO Tasa,
U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1adopamopivie pabomut

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MEpPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnemoBanne  3aBUCHMOCTA ~ MEXAYy  MapaMeTpaMH  COCTOSHUS
pa3peKeHHOT0 rasa.

Tema 2. OcHoevl mepmoouHamuKku

TepmoanHaMuueckas cUcCTEMA. BnayTtpennss JHEPIrus
TEPMOJAMHAMMUYECKON cucTteMbl U crnocoObl e€ wu3MeHeHus. KomuuectBo
TEIUIOTHl U paboTa. BHyTpeHHss SHeprus OJHOATOMHOTO HJEANBHOTO Trasa.
Bunel tensonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIMS, U3JIydeHUE. Y elbHas
TEIUIOEMKOCTH BellecTBa. Kon4yecTBO TEMIOTH PU TEIUIONEpeaye.

[lonsitue 00 ammabatHOM mnponecce. llepBblid 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne nepBoro 3aKkoHa TEPMOJAMHAMUKH K M3ompoueccam. I'papuueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoGpaTUMOCTh MPOIECCOB B MPUPOIE.
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TerutoBple  mamuHbl.  [IpyHOMOBL  AEHCTBUSA  TEIJIOBBIX — MAIIWH.
[IpeoOpazoBanusi sHEpPrUM B TEIUIOBBIX MalnHaX. KoadduiMeHT mosie3Horo
neucTBus TeruioBod MamumHbL. [{ukn KapHo u ero kosddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIUIOIHEPTETHKHU.

TexHuyeckre yCTpoWCTBA W MPAKTUYECKOE NPHUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBLIET
MpoOKK W3 OYTBUIKU MOJ| ACHCTBHEM CXaTOTO BO3/AyXa, HarpeBaHue >¢upa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

WN3meHenue  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tejla  IpHU
TEeIUIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
Y OTHOCUTEJBHAS BJIAXXHOCTb BO3AyXa. HacellieHHbIM nap. Y aenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucrammueckne u amopdHbie Tena. AHU30TPONUS
CBOMCTB KkpucTauioB. JXunakue xkpuctamwibl. COBpEeMEHHBIE MaTepUaIb.
[InaBnenue u KkpuctauM3amus. Y aenpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.
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TexHuyeckre ycCTpOWCTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TOJIYYECHUSI COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHMCJIC€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMoHcTpanusi KpucTasioB.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

I/I3MepeHHe OTHOCHUTEIBbHOM BIaXKHOCTH BO3ayXa.

Pa3znen 4. JiaekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3alMs TENl. DJIEKTPUYECKUU 3apsan. J(Ba BuIa SIEKTPUUECKUX
3apsinoB. [IpOBOHUKY, NUAJIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOT0 3apsija.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuyHbId 3JIEKTpUYECKUU
3apsia. Dnekrpudueckoe noiie. Hanpsok€HHOCTD AnekTpudeckoro mnois. [punnun
CyHepHO3ULINU AIEKTPUUYECKUX MoJieH. JIunuun HaMpPsHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGora cun oanexrpocraruueckoro moissa. [lorennman. PasHocTh
noTeHuuayoB. [IpOBOAHUKM M JUAJEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi IpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIJIEKTPOEMKOCTD TJIOCKOTO

KOHJICHCATOpa. DHEPTHUsl 3apsSXKEHHOT0 KOHJIEHCATOPa.
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TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3auMoericTBrE HAEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JINDIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHUCUMOCTBh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJTACTHH, PACCTOSHUS MEXKIY HUMU U JUAJIEKTPUUYECKONU IPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoaunstii 31ekmpuueckuii mox. Toxu 6 pa3niuunvix cpedoax

DJIEKTPUYECKU TOK. YCJIOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa i1 yyacTka LEenu.

DNEKTPUYECKOE CONPOTUBJIECHUE. YIEIBHOE COIPOTHUBIICHHE BEILECTBA.
ITocnenoBarenbHOE, TApalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoynga—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOUYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe

3aMbIKaHHUC.
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DJIEKTpOHHAsi  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[MomynpoBonuuku. CoOCTBEeHHass W TNpPUMECHas  MPOBOJUMOCTH
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

DONeKTpuYecknuid TOK B PAcTBOpaxX M  paciuiaBax 3JIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

DJIEKTpUYECKU TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITEIbHBIN
pazpsa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETpP, PEOCTAT, WMCTOYHHMKU TOKA, 3JIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TMPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIN
JMOJI, TEPMUCTOPHl H  (POTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIA  JTHO,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAMPSIKECHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TTONIEPEYHOT0 CEUYCHUS U MaTepuala.

CmenianHoe COeIMHEHNE TPOBOJHUKOB.

[Ipssmoe wu3mepeHue HIeKTpoABUKYyIIEW cuibl. KopoTkoe 3amMbikaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopusie pabonol
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N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenue neKTpoaBUKYIIEH CHUIIbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUSI.

Hab6nronenue amekTposnmsa.

MexnpeaMeTHbIE CBSI3H

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiiacce OCyIIeCTBISIETCS C
y4€TOM COJICpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHW MaTe€MaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAY4YHBIN (DaKT, TUroTes3a, pu3nueckas BEIMUMHA, 3aKOH,
TEOpHsl, HaOIMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHWE CHCTEMbl YpaBHEHUM, JHHEWHAass QyHKUUA,
napabojyia, rumnepoona, HMX TrpagUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
byHKIIH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIHUU Ha OCH KOOPJAMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOM mpupozae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJbI TEIUIONEpeNayH, TEII0BOE
pPaBHOBECHE), DIICKTPHUUECKHE SBIICHUS B )KMBOW TIPUPO/IE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAas Macca, TEIUIOBble CBOMCTBA TBEPIBIX Tell,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JMCCOLMAINS, TalbBaHHKA.

T'eoepaghus: BNaxXxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JBUKECHUM C UCIIOIH30BaHUEM MEXaHU3MOB,

y‘—IéT TPCHUA B TCXHHUKC, IMOAIIMUIITHUKHK, HCIIOJIIB30BAHHC 3dKOHA COXPAaHCHUA
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MMIYJbCa B TEXHUKE (pakeTa, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, mnapoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJIUILIUOHED,
TEXHOJIOTMM  TIOJYYEHHS COBPEMEHHBIX MAaTE€pUaJOB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATHYECKAs  3aIlUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTPYHHBIH IPUHTED,
AJIEKTpOHArpeBaTeNbHbIE  MPUOOPBI,  AJIEKTPOOCBETUTENBHBIE  MPUOOPHI,

rajilbBaHHKa.

11 KUIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3anMoOAeHCTBHE TOCTOSHHBIX  MArHUTOB.
MarunutHoe nosie. BekTop MarHUTHOW WHAYKUWMH. [IpuHUMN cynepno3uuuu
MAarHATHBIX MOJIeH. JIMHUM MarHuTHOM MHAYKUWH. KapThHa JTMHWI MarHUTHOU
WHJIYKIIMH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarauTHOoe 1OJie MPOBOJHHMKA C TOKOM. KapThHa JIMHUNA HHAYKIWHA
MAarHUTHOTO TOJISl JIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
OpPOBOJHMKA, KaTymwlku ¢ TokoMm. OmbiT Opcrena. BzaumopeictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIPaBJICHUE.

Cuna JlopeHma, €€ Moayib U HampablieHHE. JIBUKEHHE 3apsKEeHHOU
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaboTa cumsl Jlopenna.

SIBiieHUE DNEKTPOMArHUTHOW HMHAYKUMHU. [IOoTOK BEkTOpa MAarHUTHOU
MHIYKIUU. OJEKTPOABUAKYIIAS CHJIA WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM

unaykuuu dapanes.
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BuxpeBoe anekTpuueckoe mosie. DNEeKTPOABHUKYILAs CHIIA WHIYKLHUHA B
IPOBOJHUKE, TBHKYIIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTh. SIBIEHHME CaMOUHAYKIMU. OJEKTPOJBIKYIAS CHIIA
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA MU MPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHBIE
MAarHATHI, AJEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHUM UHTYKIIUM MarHUTHOTO TOJIS.

B3aumoperictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
WU3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

Hccnenoanne neCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy € TOKOM.

I/ICCHGI[OBaHI/IC SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIOWH.
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Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€0AHUA

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMmuTyaa U ¢asza KojJeOaHU.
[IpyxxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHHE
rapMoOHUYeCKUX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TaPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbuplii kKOHTYp. CBOOOJIHBIE SJEKTPOMATrHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH H
ANEKTPOMArHUTHBIMU KoseOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpeacraBnenre 0  3aryxaromux  KoJieOaHUsX.  BBIHYXIIEeHHbIE
MexaHudeckue kosieOanusa. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAUCHHE CHUJIbI TOKA U
HaIpsOKEHUS.

Tpancdopmarop. [TpousBoacTso, nepegaya norpedieHue
ANEKTPUYECKOM  DHEPrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
anekTposHepruu. KynbTypa UCIONb30BaHUS 3JEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHuyeckre yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUHU dJIEKTpoIiepeay.

Jlemoncmpayuu
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UccnenoBanne mapameTpoB KoyieOaTeTbHON CHUCTEMBI (TPYKUHHBIN WIIH
MaTEMaTUYECKUNA MASTHUK).

Ha6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSsDKEHHUS OT BPEMEHH)
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHHH pPE3UCTOpa, KaTYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTpONepeayn.

Vuenuueckuii skcnepumenm, nabopamopnsie padomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACChI Tpy3a.

HccnenoBanue MEPEMEHHOTO TOKA B LENM W3 IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNHbLE 0JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacnpocTpaHeHuss U JJuHa BOJHBL [lomepedHble W MPOAOIbHBIE BOJIHBI.
WNurtepdepenius u qudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIy4EHHUS DJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B siexTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIApU3alys,

mugpakuus, uareppeperus. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.
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[IIxana 351eKTpOMarHuTHHIX BOJIH. [I[puMeHeHue 3IeKTPOMarHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[IprHIMIBI pagnuoCBsI3U U TeneBUAcHUA. Pagnonokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre ycTpOMCTBa M NMPAKTHUUYECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue u pacCIpPOCTPAHCHUE TOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6umromieecs Teo Kak UCTOYHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJeOaHUIA.

HUccnegoBanne  CBOWCTB  AIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XKCHHUE,
MpesioMJIeHUE, Noaspu3auus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsMonuHEiHOE pacrpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbIi HICTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MpPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokaszarenb npenomieHusd. [loHoe BHyTpeHHee oTpaxeHue. [IpenenbHbiil yrom
MOJTHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBer.
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CoOuparomyie 1 pacceuBarone JuH3bl. ToHkass auH3a. DOKycHOE
paccTosiHUE U ONTHYEcKas cujia TOHKOW JuH3bl. [locTpoeHne m3zoOpakeHuit B
coOupalomux ¢ pacceuBaromux JuH3ax. DopMmymna TOHKOM  JIMH3BL
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BomnoBass omrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMIOAEHUS MAaKCUMYMOB U MHHHUMYMOB B HHTEp(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIABHBIX MAaKCUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(DPaKIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuyeckne yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOEKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssmonuHeHOE paclpoCTpaHEHHE, OTPAXKEHUE M TPEJIOMJICHHE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Mogenu MUKpOcKoma, TEJIECKOIa.

Habmronenue natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHnue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.
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Ha6nronenue nonsipuzanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol
N3mepenne nmokazartens NpeOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pasznes 6. OcHOBBI CIeIHAJIBHOM TEOPUU OTHOCHTEIbHOCTH

I'paHnnBl  NPUMEHUMMOCTH  KJIACCHMYECKOW  MexaHukH. [locTyiatsl
CHEUUAIbHON TEOPHH OTHOCHTEIIBHOCTU: WHBAPUAHTHOCTh MOJYJI CKOPOCTH
CBETAa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEHA.

OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEMJICHHE  BPEMEHH U
COKpAIllCHUE JIJTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs3p Maccel € DJHEPrUEd W HMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI.

DHeprus MoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®ortonsl. ®opmyna I[lnanka cBsa3u dHEpruu (GOTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMIyJIsC (HOTOHA.

OtkpeiTie u ucciaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBuenue DitHmreriHa aisa dpotodddexra. «Kpacnas
rpanuna» ¢porodddexra.

JlaBnenue cBera. OnmwiTel I1. H. JIcGenena.

XUMHUYECKOE NEUCTBHUE CBETA.
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Texauueckne yCTpOWCTBa W MPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (GoTodddeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnsiTel Pezepdopaa mo paccesHuio o -4acTHil.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOLICHHE
(OTOHOB TpU NEPEXOAE aToOMa C OJAHOTO YPOBHSI PHEPruu Ha Apyroil. Buasl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonHoBbeie cBoiictBa uactull. Bomnbl ne bpoins. KopmyckynsipHo-

BOJIHOBOM JyaJIN3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuyeckne ycTponcTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHaJu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmronenne muHEHYATHIX CIIEKTPOB U3ITYICHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po
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DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE

paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompepeneHdi0o  cocTaBa

pannoakTuBHOTO u3nmydeHus. CBoiicTBa anb(da-, OeTa-, ramma-u3IydeHHs.

Bnusuue PaArOAKTUBHOCTH Ha ) KUBBIC OPTraHHU3MBEIL.

OTtkpbiTHE TIPOTOHA M HeWTpoHa. HykiionHas monens sipa I'eitzenbepra—

NBanenko. 3apsna sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. DIEKTpPOHHBIM W MO3UTPOHHBIM Oera-pacnajg. ['amma-

H3JIYUYCHHUC. 3aKoH pPaanuOaKTHUBHOI'O pacIiaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccel sapa.
SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

Anepnsiii peaktop. TepmosinepHbiii cuHTe3. [IpoGiaeMbl U MEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Metobl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.
@dyH/1laMeHTalIbHbIE B3auMoOJIeHCTBUS. EnuHCTBO (u3MUEeCcKOM KapTHHBI

MUpa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BuiibcoHa, siepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu
CYETYMK MOHUBUPYIOLIUX YACTHII.
Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUSA acTpoHOMUHU. llpuknanHOe W MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHHU.
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Bup 3B€3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConuHeuHas cucrtema.

Conuue. Conneunass akTuBHOCTh. McTtounuk sHepruum ConHIa U 3BE3.
3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBIN KJacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEN0BATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJISI 3BE3]] TJIABHOM MOCJIEN0BATEIbHOCTH. BHYTpEeHHEE CTpOeHHE
3BE31. COBpEMEHHBIE MPENICTABICHUS O MPOUCXOKICHUH U 3Boonnu ConHIa
M 3BE3]1. DTaNbl JKU3HH 3BE3 .

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lNanaktrke. Tumnbl ramakTuk. PaguoramakTuku u KkBasapbl. YEpHbBIE IBIPHI B
SIpax rajlakTUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa606na. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunnlie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMIBIOTEPHBIX TMPUJIOKEHUN JUIsi OMNpPEACJICHUSI TMOJOXKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

Habmronenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

O06o0maromniee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAJIbHOM W JTHUYECKOU cdepax IesaTebHOCTH 4YeJoBeKa, pOjb M MECTO

GU3MKM W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
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¢uznyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O GU3UUECKON KapTHUHE
MHUpPa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadry U TEXHOJIOTUH.

Meowcnpeomemnule nonusimusi, CBA3aHHBIE C U3yUYEHUEM METOJI0B HayYHOTO
MO3HAHUS: SBIICHUE, HAYYHBIA (akT, THIOTe3a, (hu3nueckas BEIMYHWHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SIKCIEPUMEHT, MOJIEJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peElUIEHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
byHKIIH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI M UX MPOEKLHUU Ha OCU KOOPJAMHAT,
CIIO)KCHHE BEKTOPOB, IPOM3BOIHBIC JJIEMEHTAPHBIX (DYHKIMA, TPU3HAKU
noo0usl TPEYrojJbHUKOB, ONpPEIEICHHUE IUIOMAAN IUIOCKUX (Uryp u oobéma
TEN.

buonocus: >nekTpuyeckue SBICHUS B KMBOW MpUpOJE, KojieOaTelbHbIE
IBWKEHUSI B KMBOW MPHUPOJAE, ONTHUECKHUE SBJICHUS B JKUBOM MPHUPOJE,
JeCTBHUE paJialliy Ha KUBBIE OPTaHNU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KpUCTaUIMYECKash CTPYKTypa
TBEPABIX TE€J, MEXaHU3Mbl OOpa30BaHUSA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHuTHbBIE TONIOCAa 3€MJIM, 3aJIe)KM MAarHUTHBIX pPYI,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: NUHUM DIIEKTPONEpeNay, TEHEpATop NEPEMEHHOro TOKa,

QJICKTPOABUTATCIIb, MHAYKIIMOHHAA IICYb, pajaap, paI[I/IOHpI/IéMHI/IK, TCICBU30DP,
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anTeHHa, tenedon, CBY-neuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,

COJIHCYHAasA 6aTapeﬂ.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro npeamera «Pu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JOKHO 0OECHEYUTh  JTOCTUIKECHUE
CJIEYIOLIUX JINYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluXcs
PYKOBOJCTBOBAaTbCsl C(OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOILIMX TPAJWLIUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOILEecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

cOPMUPOBAHHOCTh ~ IPAXKAAHCKOM  MO3UMIUU  OOydYaromerocst  Kak
aKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCUICKOro 00IeCTBa;

MPUHATUE TPAJAMLMOHHBIX OOLICYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO1iecTBa, yuacTBOBaTh B CAMOYIPABIEHUH B 00pa30BaTEIbHON OpraHU3aliy;

YMEHUE  B3aUMOJCICTBOBAaTh €  COLUMAJIBHBIMM  WHCTUTYTaMH B

COOTBCTCTBUHU C UX (bYHKL[I/ISIMI/I 1 HAa3HAYCHHUECM,
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TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOU NIEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM IrpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHUNCKHX YUEHBIX B 001acTU GU3HUKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YKCIIC B
NEATEIIBHOCTHA YYEHOI0;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYCCKOE OTHOIICHHE K MHPY, BKJIIOYAs OCTETHKY HAYIHOTO
TBOPUYECTBA, MPUCYIIETO PUINIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K pa3nuuHbiM chepam mpodecCHOHATBHON AESITENTFHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun U peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00nacTu (PU3HUKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCIMTAHUS

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHUE TI00ATHHOTO

XapaKTepa dKOJOTUYECKUX IPOOIIeM;
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IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEW Ccpele Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

paclIMpeHre OmbITa ACSATEILHOCTH HKOJOTMYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HMKeE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
M3yuyeHHs (PU3BUKKU  OCYHIECTBIATH MPOCKTHYID U  HCCIEIOBATEIbCKYIO

ACATCIbHOCTD HHANBUAYAJIBbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aAeiicTBM:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyallU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh LEIU ACATEIbHOCTH, 3a1aBaTh MApaMETPbl U KPUTEPUU HUX
JIIOCTUKEHUS,
BBIABIIATH 3aKOHOMEPHOCTH U NPOTUBOPEYUS B pPacCMaTPUBAECMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHbIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JECATEIBHOCTb, OLIEHHUBATh COOTBETCTBHUE

PE3YJIbTATOB LECJIAM, OICHUBATHL PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIBbHOCTH,
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KOOPJIMHUPOBATh ¥ BBIMOJIHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPU PEIICHUH KU3HESHHBIX MPOOIIEM.
Ba3oBble uccienoBareibckue 1eiCTBUS:

BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYCBBIMH MOHSATHSIMHU U METOJIaMHU
duznyecKoil HayKu;

BJaJeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM W TPOCKTHOU
JCSATENbHOCTH B 007MacTy (PU3UKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJOB  pemIeHHs 3amad  (PU3HUECcKOro
coJiepKaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB O3HAHUS;

BIQ/IETh BUAAMH JCSITEIbHOCTH MO TOMYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANH, MPEeOOpPa30BaHUI0 W MPUMCHEHHIO B Pa3IMYHBIX YICOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acT (PU3uKH;

BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJIHM3WpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ PEeIICHUs, HAXOJUTh apTyMEHTHI IS JOKa3aTellbCTBa
CBOUMX YTBEP)KICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJAE pEIICHUs 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOU
NeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KHU3HEACSITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BbBIIBUI'aTb HOBLIC UACH, IIPCAJIaraTb OPUIHHAJIbHBIC ITIOAXO0AbI 1 PCIIICHU,
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CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.
Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH TOJydeHUs WHPOpMauu (PU3NYECKOTO COACPKAHUS
13 MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIIAThH IMOUCK, aHAJIH3,
CUCTEMATHU3ALMI0 U UHTEPHPETALUI0 UHPOPMAIIMK pa3IUYHBIX BUIIOB U (Hopm
MIPEICTABIICHHS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

UCIIOJIb30BaTh CpeACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  pENICHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33]1a4 ¢ COOJI0/IEHUEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30macHOCTH, TUTUEHBI, PECypCOCOEPEKECHUSI, TTPABOBBIX U ITHUYECCKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

co3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B PAa3IMUHBIX (popMmaTax ¢
yaéTOM Ha3HaueHWs WHGOpPMAIMM © IIEJICBOM  ayqUTOpPWHU, BBIOWpas

ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATh OOIEHHE Ha Yypokax (U3MKHM UM BO BHEYPOUHOH
NEeATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh W MCHOJB30BAaTh  IPEUMYyLIECTBA  KOMAaHAHOM U

UHAUNBUIYAIbHON pabOThI;
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BBIOMPATh TEMATUKY M METOIbl COBMECTHBIX NEUCTBHM C YUETOM OOIINX
MHTEPECOB U BO3MOKHOCTEHN KAXKJIOTO YJI€HA KOJUIEKTHBA;

IIPUHAMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTb pojad ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXXJaThb PE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YaCTHUKA KOMAaHIbI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OLEHUBATH HMAEHU C IMO3UIHAN HOBHU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3TUYHBIX

CUTyalusx, IMposABJIATh TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIKMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILIECTBJISITh  MTO3HABATEIBHYIO JIEATEIBHOCTh B
obmactu (QU3UKK UM  ACTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W
dbopmMyIUpoBaTH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEUICHUSI PACUETHBIX U Ka4€CTBEHHBIX
3a/7a4, TUTAH BBITIOJIHEHUS MPAKTUYECKOM pabOThl € YU4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTb ~ paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Opathb Ha ce0s

OTBCTCTBCHHOCTD 34 PCIICHUC,
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OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U NPOSBICHUIO IPYAMLMU B 00JIacTH
(U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBI U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJA/J€Th HABBIKAMU IIO3HABATEJIBHOM pediieKcuM Kak OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh MNPUEMBI pedIeKCUH [Jis OLEHKH CUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLIEHWBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUSA IO X
CHUKEHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JIPYTMX IPU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHMBBI M apryMEHThl JPYTMX [pPU AHAJIU3€ PE3YJIbTATOB
NEeSATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B nponecce 1ocTHkeHUs: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke g YpPOBHS cpeaHero oOmiero oOpa3oBaHUS Yy OOyYaromuxcs
COBEPILIEHCTBYETCS SMOIIMOHAJIBHBIN WUHTEJIEKT, IIPEANOIAT AR

c(hOpMUPOBAHHOCTH:
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CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE
HMOIMOHAIBHOE COCTOSIHUE, BHUJETh HAMpABICHUS pPAa3BUTHS COOCTBEHHOM
AMOILIMOHANBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIIOCOOHOCTh aJalTUPOBAaTHCSI K
HSMOLIMOHANBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIOLIEH CTpEMIIEHHE K IOCTHKECHHUIO 1IEIIH
U yCTeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE ACHCTBOBATh MUCXO/IS U3 CBOMX
BO3MOKHOCTECH;

SMIATHH, BKJIIOYAIOIMIEH CIIOCOOHOCTh TMOHUMATh 3MOIMOHAIHHOE
COCTOSIHME JpPYTUX, YUYWUTHIBATh €r0 TPU OCYIIECTBICHUH  OOIIEHHUS,
CIOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAaWBAThH
OTHOIIEHHUS C APYTUMU JIFOJbMH, 3a00TUTHCS, MIPOSIBIIATh UHTEPEC U pa3pellaTh

KOH(JIUKTBHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:
JE€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (HPU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;
YUUTBHIBaTh TPAaHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIEIeH:

MaTepualibHasi TOYKa, WHEpIMalbHasi CUCTeMa OTCcuéTa, abCOIIOTHO TBEPIOE
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TE€J0, WJICAJbHBIN a3, MOAEINA CTPOEHUS ra3oB, >KHJIKOCTEW W TBEPABIX TeEJ,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPHU pelieHuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYECKUE SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOPHH CTPOECHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 110
OKPYXXHOCTH, WHEpIHUs, B3auMojeucTBue Ten, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHHUE KUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHUE 00bEMa Tell Mpu
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IUTABJICHUE, KPUCTAJUIM3ALMsA, KHUIIEHHE, BIAXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJIEHUSl Ta3a NpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXIY
napamMeTpaMu COCTOSIHHMA Tra3a B  M30IpoLeccax, dSJEKTpU3alus Tell,
B3aMMOJICUCTBUE 3aPs0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YS (PU3NUECKUE BETUUNHBI:
KOOpJMHATa, MyTh, MEPEMEUICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
UMITyJIbC ~ T€Ja, KUHETHUYECKass  DJHeprusi, IOTEeHUUaJdbHas  JHEprus,
MexaHuveckas padoTa, MEXaHUYeCKash MOILHOCTh; MPU ONUCAHWUU IMPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCHOJIb3YEMbIX BEJIWYUH, UX O0O3HAUYEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C JpYTrdMHU BEJIMYWMHAMU,

ONKCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOWMCTBA TEJ U TEIUJIOBBIEC SBIICHHS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIEHUE Tra3za, TeMIlepaTypa, CpEeaHss
KHHETHYECKasI SHEPTHUS Xa0THYECKOIO JBUYKEHUS MOJIEKYI,
CpeIHEeKBaJpaTUiHas CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThbl, BHYTPEHHSS
sHeprus, padora raza, KOIPPUUIMEHT TOJE3HOrO JIEUCTBHUS TEIJIOBOTO

JBUTATENS; TIPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
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MCIOJIb3YEMBIX BEIUYMH, UX O0003HAYEHHS] M €AMHMIIBI, HAXOAUTH (OPMYJIBI,
CBSI3bIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUMHAM;

ONKCHIBATh  M3YYECHHbIE  JJIEKTPUUYECKUE CBOMCTBAa  BeEIleCTBA U
AIIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HMCHOIB3Ys (PU3NUECKHE BEITUYUHBIL:
ANEKTPUYECKUH 3apsil, JJIEKTPUYECKOE T10JIe, HAIIPSHKEHHOCTD I10J11, IOTEHLHAI,
Pa3HOCTh NOTEHLMAJIOB; MPU ONWUCAHWU NPABUIBHO TPAKTOBaTh (PU3HUUECKUI
CMBICIT MCHOJb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHS U EIMHUILBI, YKa3bIBaTb
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh  (U3NYECKUE TMPOLECChl U SBJICHUS, HUCIHOJB3YS
dbu3nYecKre 3aKOHBI M MPUHIUIBL 3aKOH BcemupHoro TsaroteHus, |, 1l u 1l
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXaHWYECKOW SHEPruH, 3aKOH
COXPaHEHUs MMITYJIbCA, IPUHIUI CYNEPHO3ULMU CHJI, IIPUHIIUI PAaBHOIIPABUs
MHEPIUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUsI BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b CPEIHEW KWHETHUYECKOW 3HEPIUU
TEIJIOBOTO JIBUYKEHUSA MOJIEKYJI ¢ aOCOJIIOTHOM TeMIEpaTypoi, NEpBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHs DJEKTPUUYECKOro 3apsana, 3akoH Kyiona,
IpU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHbIE TPUHIUNBI JEUCTBUS MAallMH, HOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHs MX O€30MaCHOIO MCIOJb30BaHUS
B IIOBCEIHEBHOM KU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI MO HMCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C HMCHOJb30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM

dbopmynupoBath MpobiieMy/3aadyy W TUIOTE3y Y4YEOHOrO SKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Ipy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEHHS M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh yCTAHOBKY,
(uKcHUpOBaTh PE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BHJI€ TaOJINIL U TPAQUKOB, AENIaTh BHIBOABI IO pE3yJIbTaTaM UCCIEI0BAHMS;

co0roAaTh MmpaBmiia O€30MACHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro 3KCIEPHMEHTA, y4eOHO-UCCIEN0BATENIbCKON U MPOEKTHOU
NEATEABHOCTH €  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOWCTB U
71a00paTOpHOTO 00OPYI0OBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCTIOJNb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHAM3a YCIOBUS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmybl, HEOOXOIUMBIE TSl €€ PEellIeHUs, TPOBOJUTh PACUEThl U OLIEHUBATh
PEaIbHOCTbH MOTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUKHBI,

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HENPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPON HA M3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS;

UCIIONIb30BaTh  MpPU  pEIIEHWH  YyYEeOHbIX  3aJa4  COBPEMEHHBIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpNpETallud W  MPEJCTaBleHUs y4eOHOM H  Hay4YHO-TIOMYJISIPHON
uHpopMaIMK, TOJYYEHHOW U3  PaA3JIMYHBIX HMCTOYHUKOB, KPUTHUUYECKH

aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;
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MPUBOANTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOLIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIh30BaTh TCOPETUUCCKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM KU3HU
Ui obecrieueHuss 0€30MacHOCTH MPH  OOpallleHMH ¢ TpuOopaMu U
TeXHUYCCKUMH YCTPOUCTBAMHU, JUIsI COXPAHEHUS 370POBbS M COOTIOICHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TpYIIE C BBINOJIHEHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh PadOTy TIPYMNIbl, PALMOHAIBHO PACHPEAENATh OOS3aHHOCTU U
IJIAHUPOBATh  JAESATEIBHOCTh B  HECTAHIAPTHBIX CUTyalHsX, aJEKBaTHO
OIICHMBATh  BKJAJ KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeIMeTHBIE Pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PUBUKU B (DOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS H3YUYCHHBIX (U3NUECKUX MOJICIICH:
TOYEYHBIA JJIEKTPUYECKUM 3apsif, JIyd CBE€Ta, TOYEUYHBIM HCTOYHUK CBETA,
sAIepHasl MOJENb aToMa, HYKJIOHHAash MOJIeJIb aTOMHOTO s/pa MNpH PEIICHUU
du3nueckux 3aaay;

pacnio3HaBath (U3UUECKUE SBJICHUS (TMPOIECChI) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMUKA W KBAHTOBOM (DU3HUKHU: JIIEKTpHUUECKas
IPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE AEHCTBUS TOKA,

BBaHMOHCﬁCTBHe MAarauToB, QJICKTPpOMAaruuTHaA HHIAYKIOWA, I[CﬁCTBHC
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MarHuTHOTO TIOJIS HAa TPOBOJHMK C TOKOM W JABWXKYIIUHCA 3apsf,
AJIGKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, MPSAMOJUHEHHOE pacrpoCTpaHEHUE
CBETa, OTpaKECHUE, MpeIoMIIeHNe, nHTepdepeHIus, MPPaKkIus U TOIIPU3ALUI
CBeTa, aucnepcus cBeta, hoTtodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYATOrO CHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U NCKYCCTBEHHAS PaInOaKTUBHOCTB;

OIHCHIBATh M3yYEHHBIC CBOMCTBA BEIIECTBA (IJEKTPUUSCKHUE, MAaTHUTHBIC,
ONTUYECKUE, DIIEKTPUYECKYIO  TPOBOJAMMOCTh  PA3NIUYHBIX  Cpel) |
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NYECKUE BEIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, HIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUIECKOE
COTIPOTUBIICHUE, PA3HOCTHh IOTEHIIMAJIOB, SJICKTPOABMKYINAas cuia, padora
TOKa, WHAYKIMS MAarHuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
MEPHUO M YacToTa KojebaHui B KoJebaTeTbHOM KOHTYpE, 3apsi U Cujla TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE W ONTHYECKas CUja JIWH3BI, TIPU OMHCAHUU TPABIIIBHO TPAKTOBATh
(U3UYECKUIT CMBICIT WCIOJIB3YeMBIX BEJIMYHMH, WX OOO3HAYCHUS W CAMHUIIBI,
yKa3blBaTh (OPMYJIBbI, CBS3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEJIUYMHY C
JIPYTUMU BEJTMYUHAMH,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIIECCHI, HCIOIB3Ys
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
gacToTa CBETa, PHEPTHs W HUMITYyJIbC (POTOHA, TEPUOJ TOIypacmaaa, dHEPTUs
CBSA3U ATOMHBIX SjIep, NPH OINKCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]T HCIIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
(GopMynBI, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMH

BCINYMHAaMH, BBIYUCIIATH 3HAYCHHUC (bHSH‘-ICCKOﬁ BCINYHHEI,
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aHAJIM3UPOBaTh  (U3NYECKUE TMPOLECChl U SIBICHHUSA, HCIOJB3YS
¢u3nyuecKkre 3aKOHbl U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATENHLHOTO U
MapajuyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynda—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHUSI CBETA, 3aKOHbI MPEJIOMIICHHS CBETA, ypaBHEHUE
OuiHmTeHa 11 PoTodPdeKTa, 3aKOH COXPaHEHUSI SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO 3apsiia, 3aKOH COXPaHEHHUS
MacCOBOTO YHCJIA, MOCTYNaThl bopa, 3aK0H pajiMoaKTUBHOTO pacmnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTU4YeCcKoe
BBIPKEHUE U yCIOBUSA (TpaHUIIbI, 007IaCTH) MPUMEHUMOCTH;

ONpEeNeNsITh HANpaBJIE€HUWE BEKTOpa HWHAYKUUMM MarHUTHOTO  TOJIA
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTb U ONUCHIBATh M300pa)kK€HHE, CO3/1aBaEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JINH30;

BBIMOJIHATh 3KCHEPUMEHTBI 0 HMCCIIECAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTAaHOBKY M3 IPEIJI0KEHHOTO0 O0OpYIOBaHMs, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYMH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO HM3MEPEHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH IMOTPEMTHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH C HCIIOJIb30BAHUEM
OPSIMBIX H3MEPEHMI: MpPH 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (DMKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BUJE TAOJIHUIl U

Fpa(l)I/IKOB, ACJIaTb BbIBO/JIbBI ITO PC3YJIbTaTaM HCCIICIOBAHUS;
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coOmro1aTh TpaBuia 0€30MacHOro TPyAa MPU MPOBEICHUN WCCIICTOBAHHMA
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIe0BATEILCKON U MPOCKTHON
JACATCIIBHOCTH € WCIOJB30BAaHUEM  HW3MEPHUTCIBHBIX  YCTPOHCTB U
71a060paTOpPHOTO 000PYTOBAHUS;

pemath pacuéTHBIC 3aladdl C SBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIOJIB3Ysl (DPM3MYECKHE 3aKOHBI W IPHHIIMIIBI, HA OCHOBE aHAlM3a YCIIOBUS
3a/la4i BBIOUPATh (PU3UYECKYI0O MOJICNb, BBIACIATH (DU3MUECKHE BEIWYMHBI U
dopMyIbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThl U OIICHUBATH
PCATBHOCTb IMOJTYYCHHOTO 3HAYCHHS (PU3UICCKON BEJIMYHHBI,

peniathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HEIIPOTUBOPCUYMBYIO IICTIOUKY PACCY)KJICHUH C OMOPON HAa M3ydeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (DU3HUCCKUE SIBIICHUS;

UCTIONB30BaTh  MPU  pEIICHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHQOPMANMOHHBIE  TEXHOJOTMH  JUIA  TIOMCKAa,  CTPYKTYypHUPOBAHHS,
UHTEPIPETAllMd W  TPEICTaBICHHUS y4eOHOW ©W  HAYYHO-TIOMYJISIPHON
uHGOpMAllMK, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPHTHYCCKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAILIHUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MaIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOMCTB, pasziuyaTh YCIOBUS WX O€30MacHOTO  HCIOJb30BAaHUS B
IIOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (DU3HKE B TOBCEIHEBHOM MKU3HU

st obecrieueHuss 0e30macHOCTH Tpu  oOpamieHud ¢ npubopamMu U
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TEXHUYECKUMHU YCTPOUCTBAMH, JJISI COXPAHEHUS 3I0POBBSI U COOIOACHUSI HOPM
JKOJIOTUYECKOI0 MIOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B TPYIIE C BBIMOJTHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYMIbl, PAllMOHATIBLHO pacHpeAcssiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JEATEIBHOCTh B  HECTAHAAPTHBIX CHUTYyalUsAX, aJEKBATHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYyHIbl B  PEIICHUE

paccMaTpuBaeMoi pOOJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HaumenoBanue KounuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmsbl padoTsbI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 ®du3rKa 1 METOJIBI 5 . bu6mmoreka [JOK
' Hay4HOI'O [TO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5
https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hunamuka 7
https://m.edso0.ru/7f41bf72
3aKOHBI bu6mmorexa [IOK
2.3 6 1 1

COXpPAaHCHUA B

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MCXaHUKE

Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
31 MOJIEKYJIIPHO- 9 bubnuoreka [IOK
KMHETUYECKOU https://m.edso0.ru/7f41bf72
Teopuu
39 OcHOBBI 10 1 bubnuotexa [JOK
TEPMOJMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUS c bubnuoteka [JOK
BemecTsa. PazoBbie https://m.edsoo.ru/7f41bf72
NepexX0/ibl
Hroro no pazneny 24

Paszpnen 4. JIEKTPOANHAMUKA

4.1 DJeKTpocTaTHKa 10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IlocTossHHEBIIT

42 AJICKTPUICCKUN TOK. 12 bubnmoreka [JOK

' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO

YACOBIIO 68

[MPOTPAMME
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https://m.edsoo.ru/7f41bf72

11 KIIACC

HauMeHOBaHHE KoaugecTBO yacoB
Ne dyekTpoHHbIE (LM pPOBbLIE)
pa3ieJioB H TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MporpamMmMbl padoThI padoThI
Paznen 1. JIEKTPOJIUMHAMUKA
MarsuTHOE II0JIE.
bubnnoreka IIOK
1.1 DJIeKTpOMarHuTHas 11 1 3
https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
MexaHu4yecKkue u
bubmmoreka [IOK
2.1 AIIEKTPOMAarHUTHBIE 9 1
https://m.edsoo.ru/7f41c97c
KOJICOaHMS
Mexanudeckue u
bu6nuoreka [IOK
2.2 3JIEKTPOMarHUTHBIE 5 1
https://m.edsoo.ru/7f41c97c
BOJIHBI
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https://m.edsoo.ru/7f41c97c

2.3 Ormruka 10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBEI crIeIaIbHON
bubmuorexa [JOK
3.1 Teopuu 4 1
https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTHU
HWroro no pasneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

i1 DJIeMEHTHI KBAaHTOBOU 6 bubmmorexa [JOK
' ONTHUKHU https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.2 Crpoenune aToma 4
https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE AP0 5
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

- DJIEMEHTHI aCTPOHOMUU . bubnmnoreka HOK
' 1 acTpou3uKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6oOmaroree A bubmuorexa [JOK
' IIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
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