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NOSICHUTEJBHAS 3AITUCKA

[Iporpamma ro ¢uskke OazoBoro ypoBHs Ha ypOBHE CpeJHero oOLIero
obpasoBaHus paspaboTaHa Ha OCHOBE ronokeHuii U TpeboBaHMA K pe3yJsbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTelbHOH NpOrpamMMel, MpeICTaBICHHBIX B oIr'oC
COO, a Take ¢ Y4€TOoM denepanpHoi paGoueil MpOrpaMMbl BOCIUATAHHUS H
KOHIeNUMK TIperofaBanns y4eOHOro npeaMera «®u3uKka» B 00pa3’oBaTEIBHBIX
opraHu3auusix Poccuickon ®denepauuy, peanu3yoInX OCHOBHBIE
o6pa3oBaTesbHbIE MPOrpaMMBL.

CojepaHne MpOrpaMMbl IO  (U3MKE HANpaBleHo Ha (GOpMHUpPOBaHHE
eCTECTBEHHO-HAYYHOH KapTHHBI MApa 00yHaloLnXCs 10—11 knaccos npu 00yYeHHH
ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IESTEIBHOCTHOTO MOAX0/1a.
[Tporpamma ro (GpU3nKe COOTBETCTBYET tpeGopanusim PI'OC COO k naHApyeMbIM
TMYHOCTHBIM, TPEAMETHbIM M METANPEIMETHBIM pesy ibTaTaM o0yueHus1, a TaKKe
yUNTHIBAET HEOOXOAUMOCTL pean3aliy MEKIIpeMETHBIX CBA3EH (U3MKH C
eCTeCTBEHHO-HAYUHBIMHA yUeOHBIMHU MPEIMETaMH. B Heii onpeaensioTcs OCHOBHBIC
LesH n3yueHus pU3MKK Ha YPOBHE CPEIHEro obuiero odpa3oBaHus, INIAHUPYEMbIC
pesy/bTaThl ~ OCBOGHHMs  Kypca (u3MKKM:  TTHYHOCTHBIE, ~METaNpeIMETHBIE,
npeameTHble (Ha 6a30BOM ypOBHE).

[Tporpamma no Gu3MKe BKIHOYACT:

o« IUIAHUpYEMBbIe Pe3yJIbTaThl OCBOCHHUS Kypca ¢u3uka Ha 6a30BOM YPOBHE, B

TOM 4HCJIe IPE/IMETHBIE Pe3y IbTaThl 110 roaM o0y4eHus;

« conepxkanue yueGHoro npeamera «@usukay 0 roiam o0yueHHus.

®usika Kak Hayka o Haubosee OOLIMX 3aKOHAX MPHPOZBL, BRICTYMad B
kadyecTBe yueOHOro mpeaMeTa B MIKOJIE, BHOCHT CYILleCTBEHHbIH BKJIad B CHCTEMY
sHanuil 06 okpyxkatouiem Mupe. LLIKOIbHBIH Kype du3MKK — cHCTEMOOOPasyOLIHA
JUISL eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEJIMETOB, MOCKOILKY (pu3uvecKHe 3aKOHbI
Ne)aT B OCHOBE IPOLECCOB M SIBIEHHH, H3Y4aeMBIX XUMHeH, OHONOrue,
dbusuueckoit reorpapued u acTpoHomueii. Vcnonp3oBanue W aKTHBHOE
npuMeHeHHe — GU3HIECKHX 3HaHWH  ompenenseT  Xapakrep M Pa3sBHTHE
pa3HOOGpPA3HBIX TEXHOJIOTMH B Cepe SHEPreTHKH, TPAHCIOopTa, OCBOEHHSI KOCMOCa,
[oJTydeHHsi HOBbIX MAaTepHalioB C 3a1aHHbIMH cBoiicTBamu ¥ Apyrux. Msyuenue
(M3MKH BHOCUT OCHOBHOM BKJIa/l B (hOpMHpPOBAHHE eCTECTBEHHO-HAYYHOH KapTHHEI
mupa obyuaroruxcs, B (OPMHPOBAHHE yMeHUil MPUMEHATh HAYYHbIH METON
[O3HAHMS TIPH BBITIOJHEHHH HMH Y4e0HBIX UCCle/I0BAaHUH.

B ocHOBY Kypca GQU3UKH [T yPOBHS CPEIHETO 001ero 00pa3oBaHus MON0KEH
DS Milei, KOTOpble MOXKHO PacCMaTpHBATL Kak MPHHLIAIILI ero MoCTPOEeHHUS.

Hoes yenocmnocmu. B COOTBETCTBHH C Hell Kypc SBISIETCS JIOTMUECKH
3aBepLIEHHBIM, OH COJIEPIKUT MaTepHall U3 BCEX pasic/ion (H3KMKH, BKIIOYACT KaK
BOMPOCHI KJIaCCUYECKOMH, TaK U COBpeMEHHOH QU3UKH.



Hoes zenepanusayuu. B COOTBETCTBHH € geii Marepuanl Kypca hu3mMKU
06beIMHEH BOKPYT  (QU3MYECKUX Teopuii. Bemymmm B Kypee SIBIIACTCS
hopMHpOBaHHE MpeCcTABIeHHH O CTPYKTYPHBIX YpOBHAX MarephH, BELIECTBE 1
mnoJe.

Hoes zymanumapusayuu. EE peanusali mpezrnosaraeT MCMOIb30BaHHE
ryMaHWTapHOro IOTEHIHANA pu3nuecKoil HAYKH, OCMBICIEHHE CBSI3H Pa3BUTUSA
(u3KKH ¢ pa3BUTUEM o61ecTBa, a TAKKe C MEPOBO33PEHUYECKUMH, HpPaBCTBEHHBIMH
1 9KOJIOrMYECKMUMHU [podIeMaMH.

Hoes npukaaoHol HanpasieHHOCHU. Kypc ¢u3rku npeanonaraet 3HAKOMCTBO
¢ LIMPOKHUM KPYIoM TEXHHHYECKHMX H TeXHOIOTMUECKIX MPHIOKEHUH M3y4CHHBIX
TEOpUH U 3aKOHOB.

Hoes osKonozusayuu peamusyercs MOCpPeNCcTBOM BBeJIeHUs DJIEMEHTOB
cojepKaHusi, TMOCBSIEHHBIX 3KOJIOTHYECKHM ~ TIpofiemMaM — COBPEMEHHOCTH,
KOTOpbIE CBsi3aHbl C PasBHTHEM TeXHUKH ¥ TeXHOJIOrHH, a TaKke o0CyKIeHNs
npoGeM paurdoHalbHOro IPHPOONOJIB30BAHKA U 3KOJIOrMYecKoi 0e30MacHOCTH.

CTep/KHEBBIMH IEMEHTaMH Kypca (GU3MKKH Ha YPOBHE CPEIHEro ob1ero
00pa3oBaHus SBJIAIOTCS huznyecKre TEOpHH (dbopMupOBaHHE MpeACTaBlIeHuH O
CTPYKType TMOCTPOEHHS (u3ruecKoil TeOpUH, PO (yH1aMeHTaJbHBIX 3aKOHOB H
MPUHLKIIOB B COBPEMEHHBIX [pe/ICTABICHHMAX O MPUPO/E, rPAHILAX NPUMEHUMOCTH
TeOpHil, s OMUCAHUS ecTeCTBEHHO-HAYYHBIX ABICHHHA 1 MpOLECCOB).

CHCTEeMHO-1eSTelLHOCTHBIA MOAXO0M B Kypee GU3MKK peanu3yercs Mpexe
Bcero 3a Cyér opraHu3aliu JKCIIEPUMEHTAIBHON JICATEIbHOCTH 00yYaroIIHXCH.
Jls 6a30BOro ypoBHs Kypca hH3MKK — 9TO UCTIONB30BAHHUE CHCTEMBI (hpoHTaANIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB 1 na6opaTopHbIX paboT, KOTOPBIE B IPOrpaMMe
no ¢usuke OObEIUHEHBI B O6LIMH CIHCOK yYEHHYECKHX MPAaKTHIECKUX paboT.
BbijejieHHe B YKa3aHHOM TEpeHHe nabopaTopHblX padoT, MPOBOAMMBIX
KOHTpOJISl U OLEHKH, OCYIIeCTBIACTCH y4yacTHMKAaMH 00pa3oBaTe/IbHOTO Ipolecca
Mexoms M3 0cofeHHOCTEH TIaHMPOBaHHMsA U OCHALUCHHA kabunera Gusuku. Ilpu
sToM obecrieddBaeTcsi OBIAJeHHE OOy AOIIMMUCA YMEHHUSMU  [[POBOJHTE
KOCBEHHbIE HM3MEpEeHHs, HCCIeI0BaHUA 3aBUCUMOCTeH (U3NYEeCKUX BEITHYHUH H
[10CTAHOBKY OMBITOB 10 MPOBEPKE NPEATOKCHHBIX THIIOTE3.

BoublIOoe BHUMaHue yAelsieTcs pelieHHIo pacyéTHBIX M KaueCTBEHHBIX 3a/1a4.
[Tpu 5TOM A71s1 pacu€THRIX 3a1ad NPUOPUTETOM ABJAIOTCS 3a/1akH € ABHO 3a71aHHOM
u3MuecKoil  MOjelblo, TO3BONAIOILHE MPUMEHSITh M3yYeHHBIE 3aKOHBL H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaK U MHTETpUpYys 3HAHUSA M3
pasHbIX pa3nenoB. [Uid Ka4eCTBCHHbIX 3a1a4 NPUOPUTETOM SBIISIOTCA 3a/aHUA Ha
oGbsicHEHHe MpOTeKaHus (QU3HIECKHX SIBJICHUH M TIPOLIECCOB B OKpYKatoIeH
u3HK, TpeOyromue BbIOOPa du3MUecKod Mojenu s CHTYyallHH MPaKTHKO-
OpPHEHTHPOBAHHOIO XapaKTepa.



B COOTBETCTBHY ¢ TPEOOBAHUAMH ®TOC COO Kk MaTepHaIbHO-TEXHUIECKOMY
obecrieueHUI0 y4eOHOro mnporecca ©a30BbIll YpOBEHb Kypca ¢u3uKY HA YPOBHE
cpenHero ofuiero 0OpasoBaHus JAOILKEH u3yuaThesi B YCTOBHAX NPEIMETHOTO
xabuHera (QU3UKM WK B YCIIOBHMAX MHTErpUPOBAHHOrO KabnHETa MpPeIMETOB
ecTecTBeHHO-Hay4HOro uukna. B kaGuueTe (GU3MKM JOIDKHO OBITH HeoOX01MMOe
naGoparopHoe o0opyaoBaHue BLIMOJIHEHHs] YKa3aHHBIX B TNporpamme Io
bu3HKe yHCHHUECKHX TPAKTHYCCKHX paboT U JIeMOHCTPALHOHHOE obopyaoBaHue.

JleMOHCTPALMOHHOE  000pY10BaHHE dopmupyeTcs B COOTBETCTBHH €
NPUHIAIOM ~MHHMMATLHOMH JOCTATOYHOCTH ¥ ObecredrBacT — IOCTAHOBKY
mepeducieHHBIX B Nporpamme 1o dusnke KIOYEBBIX JNEMOHCTpAllHK IS
MCCTelOBAHMSL  M3YdaeMBIX — SIBICHUA M [pOIIECCOB,  IMIIHPHYECKHX U
(hyHIaMEHTA/IbHbIX 3aKOHOB, HX TeXHUUYECKHX [IPUMEHEHHH.

JlaGopaTtopHoe obopynoBaHue LA YUEHMYECKHX IPaKTHYeCKHX pabot
hopmupyeTcs B BUJE TEMAaTU{CCKHX KOMILIEKTOB M obecreunBaeTcs B pacuere
OIHOTO KOMIUIEKTa Ha JBYX obyuatomuxes.  TeMaTH4ecK1e KOMIUIEKTEI
naopartopHoro ofopyaoBaHuiA JOJDKHBL OBITH TMOCTPOEHBI Ha KOMIUIEKCHOM
HCIIONb30BAHMM AHATIOTOBBIX M LM(POBBIX npuGoOpoB, a TAKKE KOMIBIOTEPHBIX
M3MEpUTENIbHBIX CHCTEM B BU/E 1 poBbIX Ta0OPaTOPHH.

OCHOBHBIMH LE/ISIME H3ydeHHs Qu3nKHA B 001IeEM 06pa3oBaHuM SBIAIOTCSA:

« (opMHpoBaHME MHTEpeca W CTPEMICHMA 06yualoIUXcst K HayqHOMY
W3ydeHMIO TPUPOZBI, Pa3BUTHE HX MHTE/UIEKTYalbHBIX ¥ TBOPYECKHX
CIocoOHOCTEN;

« pa3BUTHE MPEICTABICHHUH O HAYYHOM MeToJle Mo3HaHusd U (GOopMHPOBAHHE
MCCIIeI0BATENBCKOrO OTHOLICHHS K OKpYXKaloLLNM SBIICHUSIM,

o (hopMUpOBAHHE HAY4HOTO MUPOBO33PEHHA KaK pe3yJIbTaTa u3y4eHHs OCHOB
CTpOeHHMs MaTepHH 1 QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

« (dopmupoBaHue yMeHUH OOBSCHATH  SIBICHHA C HCIOJIb30BAHHEM
(pU3MUECKHX 3HAHUH U HAYyTHBIX JI0Ka3aTeJbCTB;

« (opMUpOBaHHUE TpeacTaBleHuit O POJIK dusuKy NS PasBHTUS JAPYTHX
eCTeCTBEHHBIX HAYK, TEXHUKH H TEXHOJIOTHH.

JlocTiykeHUMe ITHX lened odecnednBaeTes pelieHreM CleyIolnX 3a1ad B

mpolecce U3y4eHHs Kypea (U3MKH Ha yPOBHE CPE/HETr0 ob1iero oOpa3oBaHus:

e TNpUOOpETEHHE CHCTEMBL sHaHuit 06 061MX PU3MIeCKUX 3aKOHOMEPHOCTHX,
3aKOHAX, TEOpHsX, BKIIOYad MEXaHHKY, MOJIEKYJISIpHYIO ~ (QU3HKY,
371eKTPOJMHAMHUKY, KBAHTOBYIO dU3KMKY 1 JIEMEHTHI acTpO(PU3HKH;

« opmHupoBaHHE yMEHHH MPHMEHATH TeopeTUHeCKHe 3HaHUA A
obbsicHeHUs (DM3UYECKUX ABICHWH B TMPUPOAE M AN MPHHATHA
MPaKTHYECKUX peLUeHuH B [IOBCEHEBHOM JKU3HH;



« OCBOGHHE CrNOCOGOB PpELICHHA pA3IMYHBIX 3aJad C SBHO 3alaHHOH
¢busndeckoil Moaensio, 3anad, MNOApPazyMeBAIOLIMX CaMOCTOSTEILHOE
cosnaHue GU3NYECKON MOJIENH, aIeKBaTHON YC/IOBUAM 3a1a4H;

e MOHMMaHHe (GM3UYECKHX OCHOB M MNPUHLMIIOB [EHCTBUA TEXHMYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHX MPOLECCOB, X BIUAHHA HA OKPYKAIOLIYIO
cpeny;

e OBJIaJIeHHE METOJaMH CAMOCTOSTEIbHOIO IUIAHHPOBAHUS W NPOBEACHUS
Gu3HYEeCKUX DKCIEPHMEHTOB, aHajlu3a M HWHTCPIPETALNH uH(OpMaIHH,
Onpee/IeHHs JOCTOBEPHOCTH MOJTyYEHHOIO Pe3yJIbTaTa,

« CO37aHMe YCIOBHil 171 Pa3BUTHsl yMEHHII MPOGKTHO-MCCIIE10BATE IBCKOH,
TBOPYECKOH JIEATETBHOCTH.

Ha usyuenue ¢usvku (0a30BBIl ypoBeHb) HAa YPOBHE CPEIHEro obuiero
obpazoanus orBoautes 136 vacos: B 10 kiacce — 68 yacos (2 yaca B Hezlen0), B
11 knacce — 68 yacoB (2 yaca B HEJIEINO).

Ipeinaraemplii B OporpaMme Mo (u3KKe MepeyeHsb nadopaTopHBIX H
MpaKTUYECKMX paboT ABIAETCS PEKOMEHIOBAHHBIM, Y4YMTENb JeJaeT BbIOOD
npoBeieHus J1abOpaTOPHBIX paboT M ONBITOB C YYETOM HMHAMBAIYAIBHBIX
ocobeHHOCTEH 00YUarOLKMXCA.



COJIEP)KAHHUE OBYYEHMUSI
10 KJIACC

Pasnen 1. @®u3uka H MeTOAbI HAYYHOr0 NO3HAHHUS

dusuka — Hayka o mpupoje. Hayunbie MeTOIB!I MO3HAHHS OKPYKAIOLIErO
mupa. Ponb 9KcriepuMeHTa U TEOPHH B IPOLECCe MO3HAHHS [IPUPOLBL. DKCNEPUMEHT
B (puU3MKe.

MogenupoBanre (GU3MYECKUX SBICHWH M NPOLECCOB. HayuHble MIIOTE3bI.
Du3nueckue 3aKOHBI U TEOPHH. | paHHLbl IPUMEHUMOCTH (QU3UYECKHX 3aKOHOB.
[TpHHLMIT COOTBETCTBHS.

Posb ¥ MecTO (M3MKH B (GOPMHUPOBAHHM COBPEMEHHOM HAYYHOH KapTHHBI
MHpa, B [IPAKTHYECKOH JIeATeIbHOCTH JIIO/eH.

Jlemoncmpayuu

AHanoroBble ¥ UM(POBbIE HM3MEPUTENbHBIE MPHOOPbI, KOMIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBwxeHHe. OTHOCUTEIBHOCTb MEXaHWYECKOro JABHMKEHMS.
Cucrema otcuéra. Tpaekropus.

[TepeMeleHne, CKOPOCTb (CPEAHsst CKOPOCTb, MIHOBEHHAs CKOPOCTB) H
YCKOpeHHe MaTepHalbHOH TOYKH, MX NPOCKIHH Ha OCH CHCTEMBI KOOPIMHAT.
CroeHue rnepeMeLIeHn | CIIOKEeHHE CKOPOCTEH.

PaBHOMEPHOE U PAaBHOYCKOPEHHOE IPAMOIMHEHHOE JBHIKEHHE. ['pacdrxu
3aBUCHMOCTH KOODJMHAT, CKOPOCTH, YCKOpEHHs, MyTH M [EpEeMeLICHHA
MarepuaJbHOM TOYKH OT BPEMEHH.

CBob6oHOe najeHue. YckopeHue cBOOOIHOIO NaeHusl.

KpuBonuneiinoe asrketue. JBIkeHHe MaTepraibHOH TOUKH 10 OKPYKHOCTH
¢ MOCTOSHHOMN 1O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAA CKOPOCTb.
[lepuon u yactoTa obpamienus. [leHTpOCTpeMHUTEILHOE yCKOPEHHE.

TexHuueckMe yCTpOicTBA W IPAKTUYECKOE [PUMEHEHHE: CHUIOMETD,
JBMKEHHE CHapsi/10B, LIeMIHbIE U PEMEHHBIE Nepelaiiu.

Jlemonempayuu

Moeib CUCTEMBI OTCUETA, WITIOCTpALMs KMHEMAaTHYECKHX XapaKTepHUCTHK
JIBUKEHHS.

[IpeoGpa3oBanie IBHKEHHH C UCIIOIB30BAHHEM NPOCTBIX MEXAHH3MOB.

[lageHue Ten B BO3AYXe M B pa3peKEeHHOM ITPOCTPAHCTBE.

HabmogeHre ABW)KEHHMS Tesd, OpOIIEHHOro I0J YIJIOM K TOPHM30HTY H
rOPU30HTAJIBHO.



H3mepeHue yCKOPEHH CBOOOIHOTO Ma/IeHUs.

Hanpasnenye CKOPOCTH NPH ABHKEHUH MO OKPY>KHOCTH.

Vuenuueckuti sxcnepumenm, 1abopamopHsie pabomul

M3ydeHHe HEPaBHOMEPHOTO JBHIKCHHs C LIETbIO ONpE/ENeH s MIHOBEHHOM
CKOPOCTH.

MccnenoBaHHE COOTHOLIEHHS MEXIY ITyTAMH, NPOHACHHBIMH TEJIOM 3a
rocjef0BaTellbHble pPaBHbIE IIPOMEKYTKM BpPEMEHH IPH PaBHOYCKOPEHHOM
JBIKEHHMHU C HAaYaJbHON CKOPOCTBIO, PABHOH HYJIO.

W3ydeHne ABHIKEHUS LIapHKa B BA3KOH KHUIKOCTH.

W3ydeHue OBHKEHHA Tesa, OPOLIEHHOTO rOPH3OHTAIBHO.

Tema 2. Junamuxa

[MpuHuMn  otHocutenpHocTH — [anunes. [lepswiid  3akon  HeioTowa.
MHepuuanbHble CUCTEMBI OTCYETA.

Macca rena. Cuna. [TpuHuun cyneprnosuuny cui. Bropo# 3akon HeroToHa fst
maTepuaibHON To4ku. TpeTnii 3akoH HetoToHa 1U1st MaTepHalbHbIX TOUYCK.

3akoH BcemupHoro TtsaroreHus. Cuma Tsxectu. [lepas KocMHuecKas
CKOPOCTb.

Cuuna ynpyroctu. 3akoH 'yka. Bec tena.

Tpenue. Buapl Tpenus (mokost, ckonbxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuna TpeHHs CKONBLXKEHHSA W CHJIA TPeHUs nokos. KospduuueHT TpeHus.
Cuia CONpPOTHBIIEHUS TIPH JBH)KEHHH TeJIa B JKHIKOCTH WIIK rase.

[TocTynaTenbHOE ¥ BpallaTe/IbHOE ABMKEeHHE a0COMIOTHO TBEPAOTO Tena.

MoOMeHT CHIIbI OTHOCHTEJIBHO oOcH BpalleHus. I[liedo cunbl. YcnoBus
paBHOBECHS TBEPOTO TeJla.

TexHudeckue YCTPOHCTBA W NPAKTHYECKOE MPUMEHEHHUE: IOJIIUITHHKH,
JBIJKEHHE UCKYCCTBEHHBIX CITy THHKOB.

Jlemonecmpayuu

SlBneHue uHepIUH.

CpaBHeHHe Macc B3aUMOJICHCTBYHOIINX Tell.

Bropoii 3akoH HeroToHa.

Hszmepenue cui.

CroxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Ae(opMalinu.

HesecomocTs. Bec Tena npu yckopeHHOM NMOAbEME H MMAACHUH.

CpaBHeHHe CHJI TPEHHs TIOKOS, KaY€HHsl U CKOJIbIKEHHS.

VciioBus paBHOBeCHs TBEPIOro Tena. Buibl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, nabopamopHsie pabomal

V3yuenne nBwxeHUs OpyCKa M0 HAKIIOHHOM MIIOCKOCTH.



MccnenoBanne 3aBUCHMOCTH CHIJI YIPYTOCTH, BOSHHUKAIOIIMX B MPYXHHE W
pe3HHOBOM 06pas3iie, OT UX AedopMaLHH.

MccnenoBanne ycnoBuil paBHOBeCHss TBEPAOro Tela, HMEIOILIETO OCh
BpallleHHus.

Tema 3. 3akoHbl coxpanenua 6 MexaHuKe

Wmnynee maTepHanbHOW TOYKM (Tena), CHCTEMBI MaTEPHANBHBIX TOYEK.
MMnynbc cHABl M H3MEHEHHME HMITyJbca Tejd. 3aKOH COXPaHEHHS MMITYJIbCa.
PeakTuBHOE ABHIKEHHE.

Pabota cunbel. MoUIHOCTD CHJTBL.

Kuneruyeckass sHeprus MaTepualbHOH TO4YkH. TeopeMa 00 H3MEHEHHH
KHHETHUYECKOH DHEPTUH.

[TorenuuanbHas JHEPIHsl. [loTeHunanbHas JHEprus yIpyro
nepopMHpoBaHHOM NpykuHBI. [ToTeHIHANbHAS JHEPrHs Tesa BOAM3HM [10BEPXHOCTH
3emuin.

[loreHunanbHple M HENOTEHUHMAIbHBIE  CHJIbI. CBsizp  paboTsI
HEeMOTEHLUAJIBHBIX CHJI C U3BMEHEHHEM MeXaHUUYEeCKOH OHEPIruH CHCTEMBEI TECJI. 3akon
COXPaHEeHUs] MeXaHUYeCKOM IHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuveckne ycTpoicTBa M NpaKTHYECKOE NPUMEHEHHE: BOLOMET, KONEp,
[PY>KUHHBIA ITUCTOJIET, ABHKEHHE paKeT.

Hemonempayuu

3aKOH COXpaHEeHHs HMITyJIbCa.

PeakTuBHOe nBMXKEHUE.

[lepexon noTeHUManbHOM 3HEPIrUM B KHHETHYECKYIO H OOpAaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomei

N3ydenne abCOMIOTHO HEYNpPYroro ypapa ¢ MOMOLIBIO JBYX OJHHAKOBBIX
HHUTSHBIX MasiTHUKOB.

HUccnenosanue cBa3u paboThl CUIIbI ¢ M3MEHEHHEM MEXAaHUYECKOH SHEprHH
Tejla Ha IPUMEPE PacTsHKEHUs] PE3UNHOBOTO KIyTa.

Paznen 3. MoaekyasipHasi pH3HKAa H TEPMOAHHAMHKA

Tema 1. OcHo6b1 MONEKYNAPHO-KUHEMUNECKOU MEOPUU

OCHOBHBIE 10JI0KEHHs MOJIEKY/ISIPHO-KHHETHYECKOH TEOPHH M MX OIbITHOE
obocHoBanue. bpoyHoBckoe mBmkeHHe. [Iuddysus. Xapakrep NBHXCHHS WU
B3aMMOJEHCTBUS YaCTHLl BellecTBa. MOJENIH CTPOEHHUs ra30B, KHUAKOCTEH W
TBEPIBIX TeJl U 00OBACHEHUE CBOHCTB BELIECTBA HA OCHOBE 3THX Mojenell. Macca u
pasmepbl MouieKy 1. KonudecTso BewecTsa. [locTosiHHas ABoraapo.

Tennosoe pasHoBecue. Temneparypa u eé usmepenue. Illkana Temnepatyp
[lenwcus.



Mopgens upgeansHoro raza. (OcHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HJealbHOro rasa. AOcomoTHas TeMmmepaTypa Kak Mepa
cpe/iHeil KMHETMYEeCKOH SHepPrHH TEIIOBOTO JBMkeHWs 4acTuu rasa. Illkama
temnepatyp KenbBuna. ['a30Bbie 3aKOHbL. ¥YpaBHeHHe MeneneeBa—KianeipoHa.
3akon JlansToHa. M3ompoiueccsl B HAEaNbHOM ra3e C MNOCTOSHHBIM KOJTHYECTBOM
BellecTBa. [ paduueckoe NpeACTaBICHHE M30MPOLECCOB! H30TEpMa, H30X0pa,
nzobapa.

TexHu4eckue YCTpPOHCTBA M IPAKTHYECKOE IPUMEHEHHE: TEePMOMETD,
OGapomeTtp.

Lemoncmpayuu

OrmbIThl, [OKA3bIBAIOIIME MCKPETHOE CTPOEHHe BellecTBa, (oTorpaduu
MOJIEKYJI OPraHH4eCcKUX COeIMHEHHH.

OnerTel 0 AU dOY3UH KUAKOCTEH H ra3oB.

Mopenb OpoyHOBCKOIO JBHIKEHHS.

Mogens onbiTa lllTepHa.

OnBITHL, JOKa3bIBAOILINE CYILIECTBOBaHHE MEKMOJIEKYISAPHOI0
B3aMMOJIEUCTBHUS.

Moenb, WITIOCTPUPYIOLIAs IPUPOAY JaBIEHHs ra3a Ha CTEHKH COoCya.

OnbIThl, HWIUTIOCTPHPYIOLIME YPaBHEHHE COCTOSHHA HICATBHOrO rasa,
U30IIPOLIECCHI.

Yuenuveckuii sxcnepumenm, nabopamopHuie pabomaol

OnpezeneHne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHHH
00bEMa KOMHATEI, 1aBJICHH U TEMIIepaTypbl BO3/lyXa B HEM.

HccenenoBanre 3aBUCHMOCTH MEXKIY ITapaMeTpPaMU COCTOSHHS pa3peKeHHOTo
rasa.

Tema 2. OcHo6bl MEPMOOUHAMUKU

TepmonuHamuueckas cucreMa. BHYTpeHHsSl 3HEPrHs TepMOJIMHAMHYECKOH
CHCTEMBI M crocoObl eé n3meHenus. KonnyecTBo Tennotsl U pabora. BHyTpeHHssA
SHEeprusi  OJHOATOMHOrO  HIeadbHOro  rasa.  Bumsl  remonepenav:
TEIIONPOBOIHOCTE, KOHBEKIIHs, U3llydeHuHe. Y ienbHas TeIUIOEMKOCTh BEIISCTBA.
KonuuecTBO TEMJIOTHI [IPH TeIJIoNepeaaye.

IlTouatue o6 amuaGatHom npouecce. [lepBeIil 3aKOH TEPMOJUHAMHKH.
[IpyMeHeHHE MEpBOr0O 3aKOHA TEPMOJAMHAMHMKH K M3ompoueccaM. I'padpuueckas
MHTeprpeTanusi paboTel rasa.

Bropoii 3akoH TepMoarHaMHKH. HeoOpaTtiMoCTh MPpOLIECCOB B IPUPOJE.

TerutoBple  MamdHbl.  [IpuHUMNBl  JeHCTBHsE — TEIUIOBBIX — MAIIHH.
[IpeoGpasoBanus SHEpPrud B TEIUIOBBIX MamuHax. Koadduuument mnonesHoro
neficTBua TemaoBod Mamubbl Llukn KapHo u ero ko3GGHUMEHT M0JE3HOro
JercTBUsA. DKOIOrHYecKre IpoOaeMbl TEMI0HEPreTHKH.



TexHUYECKHE YCTpPOHCTBA U MPAKTHYECKOE [pHMEHEHHe: JIBHrareib
BHYTPEHHErO CropaHusi, GbITOBOH XOMOJUIBHHUK, KOHIUIIHOHED.

JHemoncmpayuu

V3meHeHrne BHyTpeHHeH SHepPruM Tesla NpH COBEPLUEHUH padOThHI: BBUIET
npobku K3 OYTBIIKA IOX AEHCTBHEM CXKATOro BO3JyXa, HarpeBaHHe d¢pHpa B
JaTyHHOU TpyOKe myTéM TpeHus (BHI€0/IEeMOHCTPALIUA).

H3meHeHre BHyTpeHHEN 3HEepruy (TemMrepaTypbl) Tesa Mpy TeIJionepeaaye.

OmneIT 110 a1MabaTHOMY pacIIMPEeHHIO BO3yXa (OMBIT € BO3/1yIIHBIM OTHHBOM).

Mogenu napoBoii TypOUHBI, IBUraTelIsl BHYTPEHHEI0 CrOpaHHs, PEaKTHBHOTO
JIBUTaTeIs.

Vuenuueckuil sxcnepumenm, nabopamopHoie pabomul

H3mMepeHue yaenbHOH TenI0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eéeuwjecmea. Pasogvie nepexoosi

[Tapoobpa3oBanue U koHzaeHcauus. McenapeHune n xuneHue. AOGCOMOTHAs U
OTHOCHTE/IbHAs BJIAKHOCTh Bo3ayxa. HacellleHHbI nap. VYienbHas Teiora
napoodpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KMIIEHHS OT JaBJECHHUSL.

Teépnoe teno. Kpucrannuyeckue 1 amop¢Hble Tena. AHH30TPONHA CBOHCTB
kpuctauioB. JXuakue kpuctamnsl. CoBpeMeHHble Matepuaibl. IlnaBieHue u
KpUCTaIM3auus. ¥ AenbHas TerioTa masnenus. CyOnumanus.

YpaBHeHue TerioBoro Hanaxca.

TexHHuecKHe yCTpPOHCTBa M IpakTHYeCKOoe IPUMEHEHHe: TMIpOMeTp M
MCUXPOMETP, KaJOPUMETP, TEXHOJIOTHHU TOIY4YEHHs COBPEMEHHBIX MaTepPHalloB, B
TOM YKCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncempayuu

CBoifcTBa HACBIILIEHHBIX [1APOB.

Kunenue npu noHMKEHHOM JaBJIEHHH.

CrniocoObl H3MepeHHst BIaKHOCTH.

HaGuroienne HarpeBaHUs U TUIABJICHUS KPUCTAIIIMYECKOr0 BellecTBa.

JlemMOHCTpaLKsl KPUCTAIUIOB.

Yuenuueckuii skcnepumenm, nabopamopHele pabomul

M3mepeHne OTHOCHTEIBHON BIaKHOCTH BO31yXa.

Paznen 4. DiekrpoaHHaMHKa
Tema 1. nekmpocmamuka
DieKTpU3anus Tel. DNeKTpHuecKul 3apsia. JIBa BUAA 371eKTPUYECKHUX 3apsAa0B.
[IpoBOOHUKH,  AHMINEKTPUKM W  NOJYNPOBOJAHUKH. 3aKOH  COXpaHEeHHUs
3/IEKTPUYECKOro 3apsa.
B3anmopetictue 3apsinos. 3akoH KynoHa. TodyeuHbli 371eKTpUYECKUH 3aps.
Onexktpuueckoe noje. Hanpsok€HHocTs  dnexTpuyeckoro nosid.  IlpuHuun



CYMEPNO3HIUHH 3JIEKTPHYECKUX moJeil. JIMHUM HanpsHKEHHOCTH 3JEKTPHYECKOro
TOJIs1.

Pabora cun anextpocrarudeckoro noss. [Torenuman. PasHocTs NOTEHIUAIOB.
[IpoBOIHMKH ¥ OHIIEKTPHKHM B IJIEKTpOCTaTHYecKoM mnoue. Juinekrpudeckas
MPOHHULIAEMOCTb.

OnexktpoémkocTs. KoHneHcaTop. 31eKTPOEMKOCTE TUIOCKOr0 KOHIEHCATopa.
DHeprus 3aps>KeHHOro KOHJeHcaTopa.

TexHuueckne yCTpPOHCTBA M MNpPAKTUYECKOE ITPUMEHEHHE: 3JIeKTPOCKOII,
JIEKTPOMETP, IJIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHEe 3JIeKTponpHOOpoB,
KOHAEHCATOP, KOMTUPOBATIBHBIN anmnapar, CTpyHHbIIA NIPUHTEP.

Lemonempayuu

YCTPOHCTBO M NPHHIMII AEHCTBUSI AJIEKTPOMETPA.

B3aumo/ieiicTBHE Ha3/IeKTPH30BAHHBIX TeJL.

DNeKTpUYECKOe MoJIe 3aPsHKEHHBIX TeJl.

[IpOBOAHMKH B 37IEKTPOCTATUYECKOM II0JIE.

DIleKTpocTaTHyecKas 3alluTa.

JIM3/1EKTPHKH B 2/1EKTPOCTAaTHYECKOM I10JIE.

3aBUCHMOCTb  3NIEKTPOEMKOCTH IJIOCKOrO  KOHIAEHCATOpa OT IUIOIIagH
IUIACTHH, PACCTOSHMS MEXAY HUMU U JIHIIEKTPHUECKOH IIPOHHLIAEMOCTH.

DHeprus 3apsKeHHOr0 KOH/IeHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomer

M3mepenne 31eKTpoéMKOCTH KOHIeHCaTOpa.

Tema 2. [Tocmonnusiii 31ekmpuyeckui mox. Toku ¢ pazauunsix cpedax

DneKTpuyecKuit TOK. VYCIOBHS CYIUECTBOBAHMS 3JIEKTPHYECKOrO TOKA.
HMcrounuku toka. Cuna Toka. [TocTostHHBIN TOK.

Hanpsxenue. 3akon OMma juist yyacTka 1ernu.

DIIEKTPHYECKOE CONMPOTHBICHHE. YelIbHOE COMpPOTMBIEHHE BelIeCTBa.
[locnenosarenbHoe, napanienbHOe, CMELIAHHOE COEAMHEHHE POBOIHHUKOB.

PaGora onextpuyeckoro Toka. 3akoH JIxkoyns—Jlenua. MolHOCTB
3NIEKTPUYECKOr0 TOKA.

DNIeKTPOABHIKYILASl CHJIA U BHYTPEHHEE COMPOTHBICHHE MCTOYHHKA TOKA.
3akoH Oma 1151 0JIHO#H (3aMKHYTO#) 271eKTprdeckol nenu. KopoTkoe 3aMblkaHue.

DNeKTpOHHas  IPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCHMOCTB
COINPOTHBIICHHSI METAIIJIOB OT TemnepaTypsl. CBEpXIIPOBOAHMOCTE.

OneKTpu4YecKui TOK B BakyyMme. CBOHCTBa JIEKTPOHHBIX ITYYKOB.

[lorynpoBOgHHKH. CobcrBennas 1%} MIpUMecHast [IPOBOJIMMOCTb
noynpoBoAHHKOB. CBoiicTBa p—n-nepexona. [1omynpoBoAHHKOBbIE TIPUOOPEIL.

OnekTpuyecKMi TOK B pacTBOpax M  paciulaBaXx  3IeKTPOJIHTOB.
DNeKTPOIMTHYECKas AUCCOLIUALIHS. DIIEKTPOJIU3.



OleKTprYeckuil TOK B rasax. CaMOCTOSTENbHBIA M HeCaMOCTOSTEIbHLIN
paspsaa. Monnus. [Tnasma.

Texnuueckue ycTpoitcTBa M mpakTHYeckoe NPUMEHEHHE: aMIepMeTp,
BOJILTMETP, PeOCTaT, WCTOYHHKH TOKa, 3JEKTpOHArpeBaTe/lbHble NPUGOpSI,
3JIEKTPOOCBETUTENILHBIE PHOOPbI, TEPMOMETP CONPOTHEJIEHHS, BAKYYMHBIH IHO,
TEPMHCTOPBI K (POTOPE3UCTOPBI, [OMYIIPOBOAHHKOBbIHN U0/, FaNTbBAHUKA.

Lemoncmpayuu

M3MepeHnne cuiibl TOKa U HaNpsHKeHUsI.

3aBHCHMOCTL COMPOTHBIICHHS LIMJIMHIAPHYECKHX NPOBOJAHMKOB OT IUIMHEI,
MJIOIA/IM MOTIEPEYHOro Ce4YeHHs H MaTep1ala.

CmelnanHOe coe/lMHEHHE POBOJHUKOB.

[Ipsmoe wW3MepeHHe 3JeKTPOABIKYILEH CHIIBI. KopoTkoe 3ambikanue
ranbBaHUYECKOrO 3]IEMEHTA H OLIEHKA BHYTPEHHErO CONPOTHB/ICHHSI.

3aBHCUMOCTB COMPOTUBIEHHS METAIOB OT TEMIIepaTyphl.

[IpoBoaumMocCTb 371€KTPOIHTOB.

MckpoBoii paspsaa 1 npoBoAMMOCTb BO3IyXa.

ONHOCTOPOHHSIS IPOBOAMMOCTD HOJA.

Vuenuueckuii sxcnepumenm, nabopamopuuvie pabomoi

M3yueHne cMeIaHHOTO COeAMHEHNS PE3HCTOPOB.

M3mepenue 31eKTPOABMKYIIEH CHIBI HCTOYHHKA TOKA M €ro BHYTPEHHET O
COMpPOTUBIICHHUS.

Habmonenue snexkrponusa.

Mexnpenvernsbie cBsizu

Msyuenne kypca ¢pusuxu 6asoBoro yposus B 10 kiacce ocyluecTBuseTcs ¢
YYETOM COZCPKATENbHBIX MEKIPEIMETHBIX CBA3eH ¢ Kypcamd MaTeMaTHKH,
Ouonoruu, XuMuH, reorpadHy U TEXHOIOTHH.

Mexcnpeomemnvie nonsmus, CBsi3aHHbIE ¢ H3YUEHMEM METOLOB HAYYHOTO
NMO3HAHMS! SIBJICHUE, HAay4HbIH (akTt, runoresa, ¢usmyeckas BeIHUYMHA, 3aKOH,
TeOpHsl, HAOIIIOIeHKE, IKCTIEPUMEHT, MOIeIHPOBaHHeE, MOMIE/Tb, H3MEPEHHE.

Mamemamuxa: pelleHHe cHCTeMbl YypaBHeHHil, JuHeiiHas byHKLHA,
napabosia, runepboiia, ux rpadMKH U CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIHH:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHTEHC, OCHOBHOE TPUITOHOMETPHUYECKOE TOXKAECTRO,
BEKTOPBI M WX NMPOEKIMH Ha OCH KOOP/IMHAT, CIIOXKEHHE BEKTOPOB.

buonozus: Mexanuueckoe IBUXKEHHE B KMBOH MpHpOZE, auhdy3us, ocmoc,
TETI000MEH JKMBBIX OPraHM3MOB (BHIbI TEMUIONEPEIauH, TEIIOBOE paBHOBecCHE),
3JIeKTPUYECKHE SABJIEHHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOSHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBa, MOJIsIpHAsE MacCa, TEIIOBbIe CBOMCTBA TBEPABIX Tel, JKUIAKOCTEH U ra3os,



IEKTPUYECKHE  CBOHCTBA ~ METaWIOB,  3JEKTPOJIMTHYECKAas  JUCCOLMALUS,
rajJbBaHHKa.

l'eozpaghus: BraxHoCTh BO3IyXa, BeTphI, GapomeTp, TEPMOMETP.

Texnonozusn: npeoGpa3oBaHHe JBHKEHHH C HCIIONB30BAHHEM MEXaHH3MOB,
Y4€T TpeHUs B TeXHHKe, MOALIMIIHUKM, MCIOIB30BAHHE 3aKOHA COXpaHEeHHs
MMITy/bca B TEXHHKe (paKera, BOJOMET M Jpyrue), ABMraTtenb BHYTPEHHETro
Cropanus, naposas TypOuHa, ObBITOBON XOJI0IMIBHHUK, KOHJWIIMOHED, TEXHOJIOIHH
TIOyY€HHs COBPEMEHHBIX MATepHalOB, B TOM YHC/IE HAHOMATepHalOB, M
HAHOTEXHOJIOTHH, SIEKTPOCTATHYECKAs 3allMTa, 3a3eMJICHHE 3JIeKTPONpHGOpOB,
KCEpOKC, CTPYHHBIH [IPUHTEp, 3JIEKTpOHAarpeBaTenbHble pubOpEI,
3JIEKTPOOCBETUTE/IbHBIE TPUOOPHI, rajlbBaHUKA.

11 KIIACC

Paszaen 4. Daekrpoannamuka

Tema 3. Maznumnoe none. Inekmpomaznummnas UHOYKUUA

IlocTosiHHbIe MarHuThIL. B3anmoneicTBIE MOCTOSHHEBIX MArHHTOB, MarEHTHOe
nosie. Bektop MaruuTHo#i uHAyKumK. [puHimn CYNEepIIO3HLIMH MArHUTHEIX T10JIEH.
Jlunuu MarnuTHOH MHAyKuuu. KapTWHa JMHMI MarHUTHOl HHIYKLUHA 10715
NOCTOSSHHBIX MarHUTOB.

MaruuTtHoe nose NpPOBOAHMKA C TOKOM. Kaptuna nunufl wngyxuun
MarHuTHOTO IIOJIs JUIMHHOIO MPSAMOrO IPOBOAHHKA M 3aMKHYTOTO KOJBLEBOIO
[IPOBOAHMKA, KaTYLIKK ¢ TokoM. OnbIT Dpcresa. B3anmoneiicTsue npoBoaHHKoB ¢
TOKOM.

Cunna Amnepa, eé MoayJIb M HanpaBieHHe.,

Cuna Jlopenua, eé moayss u HarnpaBleHHe. [IBHKEeHUE 3apAKeHHON YaCTHLbI
B OHOPOJHOM MarHHTHOM nose. Pa6ota cunbt Jlopenua.

slBneHne  SMEKTPOMarHUTHOM HMHAyKuMH. [loTok BEKTOpa MAarHUTHOMI
WHIYKUMH. DIEKTPOABMXKYIIAS CHIAa HMHIYKIHUH. 3aKOH 3JIEKTPOMarHUTHOMH
uHayKuuu Papanes.

Buxpesoe anekrpuueckoe mose. ONEKTPOABHIKYIUAsl CHIAa MHIYKLHH B
[IPOBOJIHHKE, NIBHIKYLIEMCS ITOCTYATEIBHO B OZHOPOAHOM MAarHHTHOM IOJIe.

[TpaBumo Jlenua.

WnnyxtuBHOCTE.,  SIBTEHMe CAMOMHAYKLUUH.  DIIEeKTPOABIKYILAS CHIa
CaMOMHIYKIIHH,

OHEeprus MarHUTHOTO 110151 KATYLUKH C TOKOM.

DNIeKTPOMarHMUTHOE MoJle.

Texuuveckue ycTpoiicTBa M npakTHYeckoe [IPUMEHEHHE: TOCTOSHHbIE
MArHuThbl, SJICKTPOMATHHTBI, 3JIEKTPOJBHraTellb, YCKOPHTEIH 3JIEMEHTapHBIX
YaCTHL, MHYKIIMOHHAS 1eYb.



Hemoncmpayuu

Oneit DpcTena.

Otki10HeHMe 31eKTpoHHOrO yYKa MAarHUTHBIM [10/1eM.

JIMHHM MHAYKUMKM MarHUTHOTO MO,

Bsaumoneiicteue npyx MTPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Heticteue cunel Jlopenna Ha HoHBI SJIEKTPOJIUTA.

SlBnenue snekTpoMaruuTHOM HH/IyKIIHH.

IlpaBuno Jlenua.

3aBHCHMOCTB 3IEKTPOJBHKYIUEH CHIIbI HHAYKUHH OT CKOPOCTH HM3MEHEeHHsI
MarHMTHOT'O MOTOKA.

SBlIeHMEe CAMOMH Ty KLIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomer

M3y4eHne MaruuTHOro nons Karyuwiku ¢ Tokom.

Hccenenosanue neficTBuA NOCTOSHHOrO MarnuTa ga PaMKy ¢ TOKOM.

Hccrenosanue sisienus snektpomMaruutHoii HHIYKIHH.

Paznen 5. Konebanus u Bosinbl

Tema 1. Mexanuueckue u INEKMPOMazZHUmMHblIE KOJIeOaHUA

Konebarenbhass  cucrema.  Cro6oamsie MEXaHHYEeCKHe  KoyebaHus.
["apmMonHnyeckue koneGaums. Ilepuon, uactora, aMIUTUTYa U Qasza KoneOGaHwuii.
[IpyxuHHbIH MasTHUK. MaTeMaTHuecKHi MasTHHK, YpaBHeHHE rapMOHHYECKUX
konebauuii. [Ipesparenne suepruu npu FapMOHHYECKHX KOJIeOaHHX.

Konebarensublii  kouryp. CaoGoambie SJIEKTPOMArHHUTHbIE KojebaHus B
HJCATLHOM  KO/ebaTebHOM KOHTYpe. AHAnorus ME@XKIYy MEeXaHUYECKHMH U
JJIEKTPOMAarHUTHEIMK  KoNlebanusiMi. @opmyna TomcoHa. 3akoH COXpaHEHHUS
JHEPrUH B MACANILHOM KOJIe0aTeIbHOM KOHTYe.

Ilpencrapnenue o 3atyxamommx koneGanusx. BbiHy KIeHHBIe MexaHHYeckue
Konebanus. Pezonanc. BoiHyxneHHble 3JIeKTPOMAarHHTHbIE KojiebaHus,

[lepemennprit  Tok. CuHycoMmanbHbI NEPEMEHHBIH  TOK. MowHocTh
TIEPEMEHHOTO TOKAa. AMIUIATYJHOE M AeCTBYIOLICE 3HAYEHHe CHJBI TOKA M
HAIPSYKEHHUS.

Tpanchopmarop. Ilpoussoxacrso, nepefada u norpebiieHne JIEKTPUUECKOH
SHEPrHH. DKOJIOTMYECKHe PHCKM NPH MPOM3BOICTBE 31ekTposHeprun. Kynprypa
MCIOJIB30BaHUSA JICKTPOIHEPIHH B IOBCEIHEBHOM KU3HH.

Texuudeckue ycrpoiictsa u IPAKTHYECKOE MPUMEHEHHE: IIeKTPUUECKHI
3BOHOK, 'CHEpaTOp NEPEMEHHOr0 TOKA, JIMHHH JJIeKTpoIepe/iay.

Hemonempayuu

Hcenenosanne napametpoB koneGaTenbHON CHCTEMBI (MpYXHMHHBIA UK
MaTeMaTHYECKUH MasTHHK).



Habmonenue 3atyxaroumx kone6auuii.

Hccnenosanue caoiicts BBIHYKJECHHBIX KOJIeOaHMUid,

Ha6monenune pesonanca.

CBoGoziHbIe 31eKTPOMATHHTHBIE KONEGAH S,

OcunmorpaMMe! (3aBUCHMOCTH CHITBI TOKa H HaIPSDKEHUsA OT BpeMeHH) JUIst
JJIEKTPOMArHUTHBIX KOebaHuI.

Pesonanc 1npu mocnenosarensrom COCNIMHEHHMH DPE3HUCTOpA, KAaTyIIKH
HHIYKTHBHOCTH M KOH/EHcartopa.

Monens nunuu snexrponepeayny.

Yuenuueckuii sxcnepumenm, nabopamopneie pabomuo:

Hccnenosanue 3aBUCHMOCTH Ieprona Malbix KomeGammii rpy3a Ha HHTH OT
ATMHBI HUTH U Macchl Ipys3a.

Hcenenosanne nepementoro Toka B renu us NOCNeN0BATEIbHO COeIMHEHHBIX
KOHI€HCATOPA, KAaTYLIKH H pe3HucTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHbLE 60JIHbI

Mexanunueckie BomHEL, ycioBUS pacnipoctpanenus. [lepuon. Ckopocts
PAaClIPOCTpaHCHUsT W JUIMHA BONHBL Ilomepeunsie u NPOJIOJIbHBIE  BOJIHBI.
Mutepdepenums u andpakims MexaHnuecKHX BOH.

3Byk. CkopocTh 3ByKa. I'pomkocTs 3ByKa. BeicoTa ToHa. Tem6p 3ByKa.

ONeKTPOMarHUTHBIE BOJHBI. Y CI0BHS H3JIyY€HHs 3JIEKTPOMArHUTHBIX BOJIH.
Bsaumnast opuenrtaums BEKTOpOB E, B, V B snexrpomaruutHoii Bomne. Croiicrra
/IEKTPOMATHUTHBIX BOJIH: OTPaXKeHHE, IpeoMieHHe, nonspusaums, THGpaKms,
nHTeppepeHuus. CKopoCTb 51eKTPOMArHHTHBIX BOJIH.

[lkana s1eKTpOMarHuTHEIX BOJIH. [lpumenenne 31eKTpPOMarHUTHBIX BONH B
TEXHHKE U OBITY.

IpuHuKMIBI paanOCBs3H U TeleBUIeHNS. Paaguonoxauus.

DIIeKTPOMAarHUTHOE 3arpA3HeHHe OKpYKaloreii Cpesl.

Texnuueckue ycrpoiicTBa M mpakTHueckoe NIPUMEHEHHUE: MY3bIKalbHbIe
MHCTPYMEHTBI, YIbTPa3ByKOBasi IMArHOCTHKA B TeXHHKE H MeIHLKHe, pazap,
pPagruonpUéMHHUK, TEJIeBH30D, aHTeHHa, TenedoH, CBY-neys.

Hemornempayuu

O6pasoBanue u pacnpocrpanenue TIONIEPEYHBIX U [IPOJOJIBHBIX BOJIH.

Kone6moeecs teno kax ucrounnx 3BYyKa.

Habmtonenne oTpakeHns u npenoMienus MexaHuyecKix BOJIH.

Habmionenue nnrepdepenumm u AU(PaKUHU MEXaHHYECKHX BOJIH.

3BYKOBOIi pe30HaHC.

Habmonenne cBssu rpomkoctu 3BYKa M BBICOTBI TOHa C aMILUIMTYIOH M
4acTOTOH KosileGaHui.



Hccnenoanue croiicts SMEKTPOMArHUTHBIX BOJIH: OTPaXKeHHe, NPeNToMIIeHH e,
noJisipu3auus, 1upaKuus, uHTephepeHLus.

Tema 3. Onmura

['eomerpuueckas onruka. [Tpamonuneiinoe pacrpoCcTpaHeHHE CBeTa B
OHOpPOaHOH cpene. JIyu cBeta. ToueuHblif HCTOUYHHK cBeTA,

Orpaxenue cBera. 3aKoHbI OTpaxkeHus cBeTa. [locTpoenne uzoGpaxenuii B
MJIOCKOM 3epKaiie.

[Ipenomnenue ceera. 3akonsl [IpesioMJIeHUs cBeTa. AOCOMIOTHBIA MOKa3aTelb
lpeomneHus. IlonHoe BHyTpeHHee oTpaskeHue. [lpenensHbliit yron mnosnuoro
BHYTPEHHEIrO OTPaKEHHUS.

Hucnepens cera. CnoxHelii coctas 6e1oro ceera. LBer.

Cobuparoume 1 paccenBaromme nun3sL. ToHKas J1H3a. POKyCHOe paccTosHue
1 ONTHYECKas CHJIa TOHKOM JNHH3bL. [locTpoenue H300pakeHnit B cobuparommx u
paccenBaromx nuH3ax. GopMyIia TOHKON IMH3bL. Y BelnveHue, TapaeMoe JIHH30H.

[lpenensr npumenumoctu FE€OMETPHYECKOH OITHUKH,

BonxoBas ontuka. Untepdepenuus cpera. KorepenTtHble ucTouHHKH.
YenoBus HaGMONEHHA MaKCHMYMOB M MHHUMYMOB B HHTep(hepEeHLIHOHHOH
KapTHHE OT IBYX CHH(A3HBIX KOr€PEHTHBIX HCTOYHHKOB.

Hudppakuus ceera. Judpaxuuonnas pewérka. VYciaoBue HabmrOneHus
[VIABHBIX ~ MaKCHMYMOB IIDH TaI€HHH MOHOXPOMATHYECKOTO CBeTa  Ha
AUQPAaKIMOHHYIO pelIETKY.

[Monsapuzanus ceera.

Texnuueckne yerpoiictea wu PAKTHYECKOE TNPHMECHEHHME: OYKH, JIyna,
¢oroannapar, npoexUHOHHBI anmnapar, MHKPOCKOI, TeJIECKOIl, BOJIOKOHHAS
ONTHKA, THQPAKUHOHHAS PEIUETKA, TOTSPOUL,

Hemonempayuu

[IpsimonuueitHoe pacnpocTtpanenue, OTpa){€eHHE U IIpeIOMIIEHHE CBeTa.
Onrtuyeckue npuGopsI.

[lonHoe BHyTpenHee oTpakenue. Mozes CBETOBOJIA.

Hccnenosanue csoiicts M300paXKeHuil B THH3aX.

Mopenu mukpockona, Tereckona.

Habmonenne nnrepheperuuu ceera.

Habmonenue nudpakunu ceera.

Habmonenne nucnepcnn ceera.

[lonyuenne criektpa ¢ nomorso [IPU3MBI.

[Tonyyenue cnekTpa ¢ momols0 NUPPAKLHOHHON PeI&TKY.

Habmonenue nmonspusanum ceera.

Vuenuueckuii sxcnepumenm, nabopamopreie pabome:

M3Mepenue nokasarens npenomienus crexa.



Hccenenosanue cpoticts H300paskeHuit B THH3aX,
Habmonenne nucnepenn ceera.

Pazjen 6. OchoBbl cieunanbHoii TE€OPHH OTHOCHTEILHOCTH
["paHuLbI IPHMEHHMOCTH KIlacCHUeCKOH MEXAHHKL IocTynatel cienuansHoii
TEOpPHH OTHOCHTEIBHOCTH: HHBAPMAHTHOCTD MOJyJisi CKOPOCTH CBETa B BaKyyMe,
[IPUHLIKIT OTHOCHTEIBHOCTH DHHIITEHHA.,
OtHocuTeNnbHOCTL 0THOBpPeMeHHOCTH. 3amenneHne BpemeHu u COKpauieH’e
JUIMHBI.
OHEPrHs U UMITYJIbC PENSITUBUCTCKOMN YacTHIIBI.

CBs3b Maccsl ¢ sHeprueit u UMITyJIbCOM PEJIATHBHCTCKOH YaCTULbI. DHepris
NOKOS1.

Pasnen 7. KBantoBas ¢pusuka

Tema 1. Inemenmor keanmosoii onmuxu

®otoubl. Popmyna Inanka csizu SHEPruH OTOHA C €ro 4acTOTO. OHeprus
1 UMITYJIbC (OTOHA.

OtkphiTHE ¥ McenegoBaHMe doroapdexra. Onbite A. I'. Cronerosa. 3akoHs!
horosddexra. Vpasuenne DitninTeiina ans poroaddekra. «Kpachas rpanuuan
poroaddexra.

[asnenwue ceera. Onprrer [1. H. Jlebenena.

Xumuueckoe aeiicTBUe CBeTa.

Texuuyueckue ycrpoiictea M mpakTHueckoe MpUMEHEHHe: (OTOo3jIeMeHT,
poroaarymk, conHeynas Oarapesi, cBeTonHOI.

Hemonempayuu

DoT03d)deKT Ha ycTaHOBKE ¢ IMHKOBOH MI1aCTHHOG.

Mccnenopanue 3akoHOB BHelHero boroaddexra.

Caeronuos.

Connevnas Garapes.

Tema 2. Cmpoenue amoma

Mozens atoma Tomcona. OneITer Pesepdopna no paccesnmio o -yactu,
[lnanerapHas monens artoma. [Toctynater Bopa. Wanydenuwe u MOTJIOLIeHHE
(oToHOB mpH nepexone atoma ¢ omHOrO YPOBHA JHEPrWH Ha APYroi. Bupsl
cnexTpos. CrekTp ypoBHeii sHepruu atoma BOJIOpO/IA.

BonHossle cBoiictsa yactuu. Bonusr ge Bpoiins. KopmyckynsipHo-sosHoBoii
Ayau3Mm.

CnoHTaHHOE U BBIHY)KIeHHOE H3lIyueHue,

Texnuueckue ycrpoiictBa M npakTHueckoe NPUMEHCHHE: CIIeKTpasbHbIii
aHaJIn3 (CHeKTPOCKOI), 1a3ep, KBaHTOBbII KOMITBIOTEP.

Hemoncmpayuu



Mozens onsita Pesephopna.

Onpenenenue AnMHBI BOIHBI nazepa.

Habmonenue nuneiuaTeix CIIEKTPOB U3JTYUYCHHS.

Jlazep.

Vuenuueckuii sxkenepumenm, nabopamopvie pabomeot

Habtozenne mineiivatoro cnexrpa.

Tema 3. Amomnoe nopo

OKCIEPUMEHTBI, [10Ka3bIBAIOIIME CIONKHOCT crpoenus sapa. OTKpbiTHE
paanoaxkTuBHOCTH. OnbiTel Pesepdopaa no onpenenennio cocrasa PaZnoaKTHBHOIO
usnydenus.  CpoiictBa  anbda-,  Gera-, ramma-usjly4yeHus.  BausHue
PaJIHOAKTHBHOCTH Ha >KMBBIE OPraHHU3MBbI,

OTkpeITHE NPOTOHA M HelTpoHa. Hyknounas monens sinpa ["eitzenbepra—
MBanenko. 3apsin sapa. MaccoBoe uncio sapa. M3otons..

Aunba-pacnan.  DNeKTPOHHBIH © MO3UTPOHHBIH Oera-pacnan. [amwma-
u3jyueHue. 3aKoH pajHOaKTHBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B si/Ipe. Snepnbie cumbl. Jedekt macch Aapa.

AnepHsle peakuuu. [lenenue u cHHTe3 sizep.

AnepHsiit peaktop. TepmosiepHsIii cunTes. [Ipobnembl 1 nepcrekTHBBI
SIIICPHOH IHEPreTHKH. DKONOrHYECKHE acTeKThl AAEPHOI 9HEPreTHKH.

OnemeHTapHble YacTuLbl. OTKpbITHE [IO3UTPOHA.

Metons! HaGmioeHust u perucTparun 3JIEMEHTAPHBIX YaCTHII.

OyHaameHTanbHble B3auMoeiicTus. EanncTeo (uzHYecKoii KapTHHBI MHpa.

Texuuueckue ycrpoiictsa u npaktnueckoe MPUMEHEHHE: J03UMETp, Kamepa
Bunbcona, snepHsiit peakTop, aTomuas 6om6a.

Hemoncmpayuu

Cu€TUuK HOHU3UPYIOIINX YaCTHIL.

Yuenuueckuii sxenepumenm, nabopamopmvie pabomui

Hcenenopanue TpekoB yacTui (110 roToBbiM dbororpadusm).

Pa3znen 8. Diementol acrponomuu u acTpoM3HKH

Jtansl pasBUTHs acTpoHoMuH. [IpuknagHoe u MHPOBO33pEHYECKOe 3HaueHHe
aCTPOHOMMH.

Bun 3séspgHoro ueba. CosBesnust, sipkue 3BE3EI IUTAHETBI, UX BHUIUMOE
NBUKEHHE,

ConneyHas cucrema.

Connue. ConHeyHas aKTHBHOCTb. MCTOYHHK sHeprun ConHua u 3831
3BE3ABI, UX OCHOBHBIE XapPaKTEPHCTHKH. HuarpamMma «CHeKTpanbHbIH Kiace —
CBETUMOCTBY. 3BE3/IbI I71aBHOH NOCNENOBATENLHOCTH. 3aBHCHMOCTE «Macca —
CBCTUMOCTb» JJI 3BE3J IVIAaBHOW MOCJIEI0BATEIbHOCTH, BuyTpennee crpoenme



3B€3/1. CoBpEMEHHbIE MpeNCTaBleHUs O IIPOUCXOXKIAEHHH U 3BomoUMKM ConHia u
3BE3/1. DTarbl )KU3HHU 3BE3 L.

Mueunsiit [Tyts — wama Tanakrtuka. TTonoxenue u nemxenue ConHIA B
lManaktuke. Tunel ranaktuk. PaguoranakTuky u KBa3apbl. Y€pHble JbIPBI B spax
rajJakTHK.

Bceenennas. Paciuupenne Beenennoit. 3axon Xa66ia. Paz6eranue ramakruk.
Teopusa bonbuioro B3peisa. Penukrosoe H3IlyYeHue.

Macurabras crpykrypa Beenennoit. MeTaranakTika.

Hepewénneie npoGiems! acTpornomuu.

Vuenuueckue nabnooenus

Haburonenuss HeBOOpy®EHHBIM I1a30M ¢ MCIOJIB30BAHHEM KOMIIBIOTEPHBIX
NIPUIIOKEHHH JUIsS ONpe/IeNIeHns! ION0KEHUS. HeGEeCHBIX 0OBEKTOB Ha KOHKPETHYIO
/laTy: OCHOBHBbIE cO3Be3Mst CeBEPHOro MOy apus U APKHE 3BE3IbL.

Habmonenus B teneckon Jlyusi, niaHeT, Mneqnoro [TyTu.

OGobwmarowmee nosropenne

Ponb  ¢usukun u  actponomum B SKOHOMHMYECKOH, TeXHOIOrM4YecKoH,
COLMAIIBHON M ITHYECKOH cepax JesTebHOCTH YeloBeKa, POJIb B MeCTO (DU3HKH U
ACTPOHOMHMH B COBPEMEHHOH HAy4HOH KapTHHE MHPa, POJb (H3HYECKO TEOpPHH B
opMupoBaHHH npencTaBnenHuii 0 GusMYecKoii KapTHHE MHpa, MeCTO (hH3HYECKOi
KapTWHbl  MHMpa B  OOWIEM psay COBPEMEHHBIX €CTECTBEHHO-HAY YHBIX
NpeACTaBIEHUH O IpHpoE.

Me:xknpeamerHbie cBsizn

Hsyuenne kypca dusuku 6azoBoro ypoBHs B 11 knacce ocyuiecTBisiercs ¢
Y4ETOM cOZepKATeNbHBIX MEKMPEeAMETHBIX CBS3el ¢ KypcaMH MaTeMaTHKH,
OHOIOrMM, XMMHH, eorpaduu U TeXHOIOTHH.

Mesrcnpeomemuvie nonsmus, csszanmble ¢ M3y4eHHEeM METOJIO0B Hay4YHOIro
TTOSHAHMA: ABJCHHE, Hay4HbIH (aKT, rumnotesa, (U3MuecKas BejMUMHA, 3aKOH,
TEOpHs, HAOIIIOIEHHE, IKCIIEPUMEHT, MOJIC/IHPOBAHHE, MOJIeJIb, H3MEPEHHE.

Mamemamuka: pemenne cucremsl YPaBHEHHH, TPUTOHOMETPUYECKHE
YHKLHH: CHHYC, KOCHHYC, TAHI€HC, KOTAHTEHC, OCHOBHOE TPHTOHOMETPHYECKOe
TOKIECTBO, BEKTOPBI U WX MPOCKUMH HAa OCH KOOPIAMHAT, CIIOKEHHe BEKTOPOB,
NIPOU3BOZHBIE JJIEMEHTApHBIX (QYHKLUMH, NPU3HAKK MOH0OUS TPEYTOJILHUKOB,
OlpeleeHHe IIOIA A INIOCKHX GUryp U 006BbEMa Tell.

Buonoaus: anexrpudeckue SBIEHHS B KMBOI npupoje, KojebareiabHble
ABHXKEHUs B )KMBOH IPUPOJIE, ONTHYECKHE ABICHMS B JKHBOMN npupoe, nelcTBHe
panualyy Ha JKHBbIE OPraHU3MBI.

Xumus: CTpPOGHHE aTOMOB U MONEKYI, KPHUCTAJLTMYecKast CTPYKTypa TBEPBIX
TeJl, MEXaHU3MBI 00Pa30BaHUs KPHUCTAILIMYECKOH PelETKH, CIIEKTpasbHBI aHAIK3.



leozpagpusa: MarHuTHBIE mOMIOCA 3eMIM, 3aMeKM  MArHUTHBIX pyA,
(hoTocHEMKA 3eMHOM TOBEPXHOCTH, IpeACKa3aHUe 3EMJICTPSICEHHH.

TexHonozus: JMHHH 3JeKTpomepenad, reHepaTop IEPeMEeHHOro TOKa,
JICKTPO/IBUTaTeNb, HHAYKLUMOHHASA I€4Yb, pajap, palHONPHEMHHK, TENeBH30p,
aHTeHHa, TenedoH, CBY-meys, npoekLHOHHBIH anrapar, BOJIOKOHHAsl OIITHKA,
conHeyHas GaTtapes.



[IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 1O
PU3UKE HA YPOBHE CPEAHEIO OBLIEI'O OBPA3OBAHUSI

Ocpoenue yueGHoro mnpeamera «®usukay ua YPOBHE cpe/iHero o61ero
obpasoBanus (6a30BbIit YPOBEHb) NIOKHO 0GECTICUHTE JOCTHIKCHMHE CJIEAYIOIIHAX
MTHYHOCTHBIX, METANPE/IMETHBIX U NPEIMETHBIX 06Pa30BATENbHbIX pe3yJbTaToB.

JIMMHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3ynbTaThl OCBOEHHS yuebHoro npeamera «PuU3KKa» 1OMKHBI
OTPaXaTh TOTOBHOCTE M  CHOCOOHOCTH  OBYHArOLLMXCS PYKOBOJCTBOBATHCS
copmupoBanHoii BHYTPCHHEH IO3MLMEeH JIMYHOCTH, CHCTEMO LIEHHOCTHBIX
OPHUEHTALMH,  IIO3UTHBHBIX  BHYTPECHHHMX YOeKIEHHH,  COOTBETCTBYIOMUX
TPaNHIIMOHHBIM LIEHHOCTAM POCCHHCKOro obImecTsa, pacllupeHne >XXH3HEHHOTO
OMbITA W OMNbITA AEATEIBHOCTH B IPOLECCE PEATH3ALNM OCHOBHMIX HanpaBIeHH I
BOCITHTATE/IbHON [IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazaanckoro Bocnuranus:

C(OPMHUPOBAHHOCTD IPaKIAHCKOI MO3ULHHK 00yYalOIIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCHHCKOro 061ecTBa;

IIPHHATHE  TPAAMLMOHHBIX  OOLIEYEIOBEYECKHX TYMaHHUCTUYECKHX U
JNEMOKPaTUYECKHX LIEHHOCTEHH;

FOTOBHOCTE BECTH COBMECTHYIO NEATENBHOCT B MHTEpecax IPa)k1aHCKOTO
obuiecTBa, y4acTBOBaTh B CaMOyINpaB/IeHUH B 00pa30BaTeIbHON OpraHHU3aliH;

YMEHHE B3aUMOJEHCTBOBATE C COLMAILHBIMHU HHCTUTYTaMH B COOTBETCTBUH C
HX QYHKUMSAME U Ha3HAUEHHEM;

FOTOBHOCTb K I'yMaHHTapHOH H BOIOHTEPCKOM AeATeTbHOCTH;

2) NaTPHOTHYECKOTO BOCHHTAHMS:

¢(popMHPOBAHHOCTB POCCHIICKOI rpaskAaHCKOM HIEHTHYHOCTH, IaTPHOTH3MA;

LCHHOCTHO® OTHOLICHHE K TIOCYIapCTBEHHBIM CHMBOJIAM, JOCTHYKEHHAM
POCCHHCKUX YUEHEIX B 06J1aCTH (GH3HKY U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIHTAHMS

c(OpPMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMS, 3THYECKOT0 MOBEAEHHS;

CIOCOBHOCTL OLEHMBATL CHTYALMIO W NPHHUMATh OCO3HAHHBIE pELICHHS,
OPHEHTHPYACE Ha MOPAbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTH, B TOM 4YHCIIE B
NEeATEIbHOCTH YYEHOTO;

OCO3HAHHE JINYHOrO BKJIa/la B OCTPOEHHE yCTOHYMBOrO Oymy1wero;

4) 5cTeTHYECKOr0 BOCHHUTAHHS:

JCTETHYECKOE OTHOLICHHE K MHPY, BKJIIOYas 3CTETHKY Hay4YHOI'0 TBOPYECTBa,
npucyiero Gpusuyeckoii Hayke;

S) TpyaoBoro BocnuTanus:



HHTEpeC K pa3jM4yHbBIM cdepaM NpodecCHOHATbHOH AeATEIbHOCTH, B TOM
4HC/Ie CBA3AHHBIM ¢ (DH3HKOH U TEXHHKOI, yMEHHE COBeplIaTh OCO3ZHAHHBIH BBIOOD
Oynyuieii mpogeccuu U peaTru30BbIBATH COOCTBEHHBIE KU3HEHHbIE [JIaHbI,

IOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO U caM000pa3oBaHHIO B 001acTu
(bU3MKK Ha MPOTAKESHUH BCEH KHU3HHU,

6) IK0JIOrHYECKOr0o BOCIITHTAHHS

c(hOPMHPOBAHHOCTb 3KOJIOTMYECKOH KyJIbTYphl, OCO3HaHHE TIJ100ATIBHOrO
XapakTepa 3KOJIOTHUeCKHX Ipodiem;

MJIAHUPOBAHHUE U OCYILECTBICHHUE ACHCTBUH B OKPY KaIOLIEH cpejie Ha OCHOBE
3HaHUs Lesleil yCTOHYMBOro pa3BUTHSI YEI0BEYECTBa;

pacllMpeHHe OIbITa AesITeJbHOCTH 3KOJIOrMYecKoil HanpaBleHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUH 110 (QU3UKE;

7) LEHHOCTH HAYYHOI O MO3HAHHUSA:

c(OpMHPOBAHHOCTE MHPOBO33PEHHs], COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UYECKON HAYKHU;

OCO3HaHHE LIGHHOCTH Hay4HON [esATelbHOCTH, [OTOBHOCTH B IIpolecce
M3y4YeHUst GU3MKKU OCYLIECTBISTh IPOEKTHYIO U UCCIIeIOBATEILCKYO AesITeIbHOCTh
MHIMBUlyaJIbHO U B IpyIIIe.

METANIPEAMETHBIE PE3YJIbTATBI

Ilo3zHaBaTe/bHBbIE YHHBepcaJbHble y4eGHbIe A€l CTBHSA
ba3oBblie JlIorHYecKHe JeiicTBHS:
CaMoOCTOATEIBbHO  (OPMYJIHpOBaTbL M aKTYa&JIW3UPOBaTh  Mpodiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;
ONpPEeNEATh LENH JeATeIbHOCTH, 3a7aBaTb IapaMeTpbl U KPUTEPUH HX
JOCTHIKEHHS;
BBLIAB/IATh  3aKOHOMEPHOCTH M IPOTHBOpEYHMs B  paccMaTpHBaeMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIaH peLUCHHS MPOOJeMBl ¢ YYETOM aHAIM3a MMEIOLUXCS
MaTepHUabHbIX U HEMaTepUAIbHBIX PECYPCOB,;
BHOCHTb KOPPEKTHUBBI B 1€SATE€/IbHOCTD, OUEHUBATE COOTBETCTBHE PE3YIbTATOB
L[eJIIM, OLICHUBATh PUCKH MOCISACTBHH IeATeIbEHOCTH,
KOOPIMHHUPOBATb H BBIMOIHATH paGoTy B yCIOBUSIX PEaTbHOr0, BAPTYaIbHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS;
pa3BUBATh KPeaTHBHOE MbILIJIEHHE TIPU PEIlIeHUH XKU3ZHEHHBIX MPODJIeM.,
ba3zoBble ncciieoBaTe/IbCKHe 1€HCTBHSA:
BIAJeTh HAy4YHOM TEPMHUHOJIOTHEH, KJIFOUEBBIMH IIOHATHAMH H METOJAaMHU
(bu3MUeCKON HAYKH;



BIANICTE HABBIKAMH y4eOHO-HCCIe10BATEIBCKOMN 1 NPOEKTHOH /eATeIbHOCTH
B obnactu Gpusuky, crnocobHOCTHIO U FOTOBHOCTBIO K CaMOCTOSATENBHOMY MOHMCKY
METONOB pelleHus 3anay (H3MYECKOro COLCPXKaHHUS, NPUMEHCHHIO Pa3IMYHBIX
ME@TO/I0B MO3HAHMUSI;

BIaICTh BHJAMH JEATEIBHOCTH MO NOJYYEHUIO HOBOrO 3HaHHA, ero
MHTEPNpETaLny, IpeoOpa3oBaHHI0 H [IPAMCHCHHIO B  DPasiMYHBIX y4eGHbIX
CHTYAUUsX, B TOM YHCIIe TIPH CO3/IAHHMH YYeBHbIX MPOEKTOB B 00/1aCTH HU3MKH;

BbIABJISITE  TIPUYHHHO-CIIEACTBEHHBIE CBS3H U aKTyalu3HpOBaTh 3ajauy,
BBIIBUIaTh FUIIOTE3y €€ pelleH s, HaXOAUTh ApryMEeHTBI /1151 I0Ka3aTeabCTBa CBOMX
YTBEPXK/IEHHUH, 3a/1aBaTh [1apaMeTPhI U KPHTEPHH pelleHHs;

aHAIIN3UPOBATh  MONYYEHHBIE B XOJAe peLIeHUs 3a/la4yd  pesyJbTaThl,
KPUTHYECKH OLEHUBATh UX JOCTOBEPHOCTD, [IPOTHO3HPOBATE H3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTE M (DOPMYJIMPOBAaTh COBCTBEHHEIE 3ala4d B 00pazoBaTeNnbHOM
ACATENILHOCTH, B TOM YMCIIe [IPH H3yYeHHH busuky;

AaBaTh OLIEHKY HOBBIM CHUTYaLUsIM, OLIEHUBATH NPHOOPETEHHBIN ONBIT;

YMETb  NEPEHOCHTL 3HAHMS [0 (U3NKe B NPaKTHYEeCKYl0 061acTh
XKH3HEJIeATeIbHOCTH,

YMETL HHTCTPUPOBATE 3HAHHS H3 PA3HBIX PEAMETHBIX obnacreii;

BbIIIBUTaTh HOBBIE HEH, PE/IAraTh OPHIUHAIbHBLE TIOJIXO/IbI U PelleHHs:;

CTaBUTb NPOO/IEMbI M 33184, JI0I1y CKAIOIIHE IBbTEPHATHBHBIE PELLIEHHS.,

PaGora ¢ unpopmanmueii:

BIa/ICTe HABBIKAMM MOJlyYeHHs] HHOOPMALUU (hH3MYECKOro comepkanus u3
MCTOYHHKOB pasHBIX THIOB, CAMOCTOSTEILHO OCYLUECTBIIATE [OMCK, aHANM3,
CHCTEMAaTH3ALMIO M HMHTEPNPETALMIO HH(OPMALUH Pa3IMYHBIX BHIOB U (hopM
Npe/ICTaBICHHS;

OLICHHBATh 1OCTOBEPHOCTH HH(BOPMALINHK:

HCIOJb30BaTh  CpeacTBa  MHOOPMALMOHHBIX W KOMMYHHKALHOHHbIX
TEXHOJIOTHH B PEIIEHHH KOrHHUTHBHBIX, KOMMYHHKaTHBHBIX U OPraHU3allMOHHbBIX
3a1ay ¢ cobmonennem TpeGoBanuit PPTOHOMHKH, TEXHHKH 6€30NaCHOCTH, TUTHEHEI,
pecypcocOepekenus, NPaBOBBIX M ITHUECKUX HOpPM, HOPM HMH(MDOPMaLUOHHOK
OesonacHocTH;

CO3MaBaTh TEKCTBI (PU3UYECKOIO CONEPKAHHMS B pasnuyHeIX (opmartax c
Y4ETOM HasHaueHHs WH(OPMALKMY U LeTIeBoi ayHTOPUH, BBIOUpAA ONTHMATBHYO
bopmy npescraBnenus u BH3yaJH3allnu.

Komwynukarupusie YHHUBepca/ibHbIe yyeOHbIe Qe CTBHSI:
OCYIUECTBIATE OOIIEHHe Ha ypoKax bu3MKH U Bo BHEYPOYHOI1 JIesTeNbHOCTH;
PacliosHaBaTk  NPEINOCHUIKH  KOH(MIMKTHBIX CHUTyalHH M  CMSr4aTh
KOH(JIUKTBI;



Pa3sBEPHYTO M JIOTHYHO H37araTh CBOK TOUKY 3pEHHUS C HCIIO0JIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

TTOHUMATE M MCTIOJIB30BATE NPEHMYLUECTBA KOMaHAHOH W MHIMBHIYalbHOMN
paboTsi;

BBIOMpPATh TEMAaTHKy M METOMbI COBMECTHBIX NEHCTBHI C y4€TroMm oOmmux
HHTEPECOB H BO3MOKHOCTEH KaX/I0r0 4JIeHa KOJIIEKTHBA,

[IPUHUMATE LM COBM@CTHOH  JIeATe/IbHOCTH, OpPraHM30BBIBATH U
KOOPIMHUPOBATE JIEHCTBUA MO €€ NOCTHKEHHIO: COCTAaBAATh I1aH NeHCTBHH,
PaclpeieaTb poid ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYKIaTh pe3ynbTaThl
COBMECTHOMH paboThl;

OLCHMBAThL Ka4€CTBO CBOETO BKIAJa H KaXIO0TO yYaCTHHKA KOMAH/Ibl B OBIHI
Pe3yJbTaT 110 paspabOTaHHBIM KPHUTEPHSM;

fIpeAlaraTb HOBBIC [POEKTEI, OLEHWBATH HMJAGH C [O3MLUMM HOBH3HBI,
OPHI'MHAIBHOCTH, NPAKTHYECKOH 3HAYUMOCTH;

OCYLIECTBIATE  [O3UTHBHOE CTPATErMYECKOEe [OBEAEHHWE B Pa3IHYHBEIX
CHTYyallusX, NPOSBIIATE TBOPYECTBO H BOOOpaKeHHE, OBITH HHUIIHATHBHBIM.

PeryasiTuBHble ynnBepcaibHble yueGHbIe AeiicTBHS
Camoopranusauus:

CaMOCTOATE/IbHO OCYIUECTB/ATh MO3HABATEIbHYIO NEATENBHOCTL B 00J14aCTH
(QU3MKM M aCTPOHOMHH, BBISBIIATH MpodieMsl, CTaBHThb H (OPMYJIMPOBATH
COOCTBEHHbBIE 3a/1auH;

CaMOCTOATCJIBHO COCTaBIIATH IIAH PELICHUs PacYETHBIX M Ka4eCTBEHHBIX
3ajia4, NiaH BBINOJIHEHHs MPAKTHYeCKOH paGoThl ¢ yu4&TOM MUMEIOLIMXCS pecypcos,
cOOCTBEHHBIX BO3MOKHOCTEMH U IIpEeAINOYTEHHI;

AaBaTb OLUEHKY HOBBIM CUTYALIUSM;

PACLIUPATE PAMKH y4eOHOrO Npe/IMeTa Ha OCHOBE JIMYHBIX [PeANOYTEHHUIA;

ilenaTh  OCO3HAHHBIA  BBIOOpP, apryMeHTHpOBaTh ero, OpaTb Ha ceBs
OTBETCTBEHHOCTb 3a PEllEHHE;

OLIEHMBATH IIPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh  (HOPMHPOBAHMIO M MPOSIBAEHUIO pYyAMLMH B 00J1acTH
(bH3HKH, MOCTOSHHO MOBBILIATE CBOl 00pa3oBaTeNbHbIil U KyJIbTYPHBIi YPOBEHb.

CaMOKOHTPOJIb, IMOUHOHAILHBIN HHTE/LIEKT:

AaBaTb OLECHKY HOBBIM CHTYalHSM, BHOCHTh KOPPEKTHBBI B J€STENbHOCT,
OLEHHBATh COOTBETCTBHE PE3YIIbTATOB LIEJISIM;

BIaIETh  HAaBbIKAMH  IO3HABAaTENbHOH  pedeKCHM  KaKk  OCO3HAHHS
COBEPLIAEMBbIX JI€HCTBUH M MBICIUTENBHBIX MPOIECCOB, MX pe3yJbTaTOB M
OCHOBAaHMWH;

HMCIOIE30BATE NMPUEMBI PeIIEKCHH /ISl OLEHKH CHUTYalHH, BBIOOpA BEpHOro
peLueHus;



YMETb OLEHHBATh PUCKH H CBOEBPEMEHHO MPHHUMATh pELIeHHs [10 HX
CHUXKEHHI0;

NPUHUMATh MOTHBBI M ApryMEHTBbl JPYyTHX TIIpH aHalM3e pe3yJbTaToB
JEATENBHOCTH;

NPHHUMATL ceOsl, TOHUMAast CBOM HEIOCTATKH M JOCTOMHCTBA,

NPHHAMATh MOTHBBI M apryMeHThl JApPYTMX I[pH aHajlu3e pe3yJbTaToB
JeATEeNbHOCTH;

[IPU3HABATH CBOE [IPABO U MPABO IPYTUX HA OLIMOKH.

B npouecce n0CTHKEHUS THYHOCTHBIX Pe3yIbTaTOB OCBOEHHS POTrPaMMBEI 110
(usnke mnA  ypoBHs cpeaHero ofwero o6pa3zoBaHHS y  00YyYaIOILMXCS
COBEPLUEHCTBYETCS 9MOLIMOHATBHBINA MHTEJIEKT, npeanonararo M
c(hOpMHPOBAHHOCTD:

CaMOCO3HAHHs, BKIIIOYAOIIEro crnocoOHOCTh TIOHUMATh CBOE 3MOLIMOHAIbHOE
COCTOSIHME, BUJCTh HAIIPABJIEHUS PAa3BUTHA COOCTBEHHON 3MOLIMOHAILHOM Cdepsl,
OBITb yBepEeHHBIM B cele;

CaMOpEeryIMpOBaHUs, BK/IIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATH
OTBETCTBEHHOCTb 32 CBOE T[OBEJEHHE, CIMOCOOHOCTh ANalTHPOBaThCA K
OMOLIMOHAIbHBIM H3MEHCHHSIM H TIPOSIBJIATE THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAalLUH, BKIIOYAKOLIEH CTpeMJIEHHE K JIOCTHKEHHUIO LeH U
ycrnexy, ONTHMHU3M, HHHLUHMATUBHOCTb, YMEHHME JIeHCTBOBATbH HCXOJs W3 CBOUX
BO3MOYKHOCTEH;

SMIIATHH, BKIIOYAKOIIEH CIIOCOOHOCTh IOHUMATh 3MOLMOHAILHOE COCTOAHHIE
APYyTrHX, Y4YWUTBIBaTh €ro TMpH OCYLIECTBICHHH OOIleHHs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHIO;

COLMATbHbIX HABBIKOB, BKIFOYAKOLIUX CMIOCOOHOCTh BbICTPAHBATh OTHOLLEHHUS
C IPYTHUMH JIIOABMH, 3a00TUThCS, MPOSBIIATH HHTEPEC U pa3pellaTh KOHQIUKTEL.

INPEAMETHBIE PE3YJILTATBI

K konLly 06y4enus B 10 k1acce npeIMeTHEIE pe3yIbTaThl Ha 6a30BOM YPOBHE
AOJIXKHBL OTPAXKATh CPOPMUPOBAHHOCTE Y 00YYalOIUMXCsl yMEHUH:

AE€MOHCTPUPOBATh Ha NPUMEPax poib M MecTO (HU3MKH B (HOPMHPOBAHHH
COBPEeMEHHON Hay4HOH KapTHHbl MHpa, B Pa3BUTUM COBPEMEHHOH TEXHHKH M
TEXHOJIOTHH, B IPAKTUYECKOH AEATEIbHOCTH JIIOACH;

YYHTBIBaTh TIPAHULBI TPHMEHEHHS H3YYEHHBIX (HU3UYECKHX MOJIeNei:
MaTepHabHas TOYKa, MHepLHalbHas CUCTeMa 0TcuéTa, abcoMOTHO TBEPIOE Telo,
uaealbHbIH ra3, MOAEIHN CTPOEHHUS I'a30B, )KHUIAKOCTEH U TBEPIBIX TeJ, TOYCYHBIH
9JIEKTPUYECKHUH 3apsa] PH pellieHHH QU3HUECKHUX 3aa4;

pacno3HaBaTh (u3HYecKue siBIeHUs (MPOIecchl) U OOBSICHATL UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH CTPOEHHS BeElllecTBa U



JJIEKTPOITMHAMMKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE IBIKEHHE,
cBOOO/IHOE MajieHue Tel, ABMIKEHHE Mo OKPY)KHOCTH, HHEPLIHS, B3aUMOeiCTBHe
Tel, Aupdysus, GpoyHoBckoe ABHIKEHHUE, CTPOEHHE XKHIKOCTEH M TBEPHBIX Tel,
H3MEHEeHHe 00bEMa Tes mpu HarpeBaHuM (OXJIaX/eHHH), TeIUIOBOe paBHOBecHe,
HCNapeHue, KOHIEHCalMs, IL1aBleHHe, KPUCTANIN3aLus, KHIIEHHEe, BJIa)KHOCTH
BO3/lyxa, NOBBIIICHHE AABIEHHA ra3a MPH ero HarpeBaHuM B 3aKPBITOM COCYJe,
CBA3b MEXZY napaMeTpamH COCTOSHHUS ra3a B M30MPOLECCaX, NeKTPU3ALUS Tell,
B3aMMOJENCTBHE 3apsI0B;

OMHCHIBATE MEXaHHYECKOe IBMKEHHE, UCIIOIB3Ys (PHU3UYECKHE BEJUYMHBL:
KOOpAMHaTa, MNyTh, IepeMeIleHHe, CKOpPOCTh, YCKOpeHHe, Macca Teja, cHIa,
HMITYJIbC Tesla, KMHETHYeCKas SHEeprHs, NOTeHIHaTbHAas OHEPIHUsi, MeXaHUu4ecKas
pabora, MexaHHueckas MOILUHOCTB; IIpH  OMHCAHWH TPABHIBHO TPAKTOBATH
bu3nyeckuit cMmbic HCIIONB3YyEMBIX BEJIMYMH, MX O0O03HAYEHUS wu €JIMHHIIBI,
HaXOIUThb (POPMYIIbI, CBS3BIBAIOIIIME AAHHYIO (H3UYECKYIO BENTMUHHY C JPYTUMH
BEJIMYMHAMHU;

OMHUCLIBATE H3y4YEHHbIE TEILIOBbIE CBOMCTBA Tel M TEIIOBBIE SIBIIEHUS,
HCTIONBL3YSt  (DM3MYECKHE BENMYMHBI: JaBieHUe rasa, TemIeparypa, CpemaHss
KHHETHYECKash YHEPrus XaOTHYECKOrO JIBMIKEHHS MOJIEKYJI, Cpe/IHeKBaapaTHYHAas
CKOPOCTE MOJNIGKYJI, KOJHYeCTBO TEILIOTEL, BHYTPEHHASl JHeprus, pabora rasa,
Koo GuLMeHT Tosne3Horo neiicTBus TCIJIOBOTO  IBUTaTeNIsl; IPH  ONHCAHHH
MPpaBUJIbHO TPaKTOBATH (DH3UYECKHUH CMBIC HCIIOJIB3YEMBIX BEJIMYMH, MX
000O3HAYEHUS] M  eNHHHLEI, HaxoAUTb (OPMYIBI, CBSI3BIBAIOLIME JIaHHYIO
(usHyecKyto Benuuuny ¢ APYTHMU BeTHYHHAM;

ONHCBIBATH U3YYCHHBIE DJIEKTPHYECKHE CBONCTBA BEIeCTBa JIEKTPHYECKHE
SABICHHS (IPOLECCHI), HCHIOMB3YsI (bHu3MYeCKHe BeTHMYHHDI: 3JIGKTPHYECKHH 3apsn,
JICKTPUYECKOE I10JIe, HANIPSIKEHHOCTD MO, MIOTEHUHAJI, Pa3HOCTh MOTEHIHANOB;
TIpM  OMNHCAHMM MPABHIBHO TPAKTOBATh (GUIMUECKUH CMBICT HCIIONB3YEeMBIX
BE/IMYMH, HX ODO3HAYEHHSI M €IUHHLIBI; YKasbIBaTh (hOPMYJIbI, CBA3BIBAIOLIHE
ABHHYIO QU3MYECKYIO BETUUHHY ¢ APYTHMH BeJIUMYUHAMH;

aHajM3MpOBaTh (U3HYECKHE MPOLECCH U SIBJICHUS, UCTIONB3Ys (U3MUECKHE
3aKOHBI M NPUHIMIIBL: 3aKOH BCEMHPHOTO TAroTeHus, 1, II u III 3axousl HeroToHa,
3aKOH  COXpAaHEHMS MEXaHMYECKOW OSHEpPIHH, 3aKOH COXPAaHECHHSI HMITyJIbCa,
MPHHLHIT  CyNEepPO3HUMH CHII, NPUHIHI PaBHOINIPaBUS HMHEPLMAIbHBIX CHUCTEM
OTCYETa, MOJICKYISIDHO-KHHETHYECKYIO TEOpHIO CTPOCHHMS BEILIECTBA, Ta30Bble
3aKOHBI, CBA3b CPElIHEH KHHETHYECKOH 3Hepruu TeIIoBOro ABHIKEHHS MOJIEKYJI C
abcomoTHOM TemnepaTypoi, TMEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEeHHs
SMICKTPHUYECKOro 3apsina, 3akoH Kyiona, [P 5TOM  pasinyaTh CIOBECHYIO
(opMynpoBky 3akona, ero MaTeMaTH4eCKOe BBIPaXKEHWE U YCIIOBUS (rpanuuel,
00J1aCTH) MPUMEHMMOCTH;



06’I)HCHHTb OCHOBHBEIE NMPpUHIIHIIBI ,l:[eﬁCTBI/I}I MallluH, HpH60]DOB H TEXHHYECKHUX
YCTPOKCTB; pa3iu4arh yCAOBHs HX GE30MacHOro MCMOIB30BAHMS B MOBCEIHEBHOM
WKU3HH;

BBIMIOJIHATE  OKCIIEPHMEHTB! 110 HCCIEJOBAaHUIO (H3MYECKUX SBICHHN M
[POLIECCOB C HCIONBb3OBAHHEM IPAMBIX W KOCBEHHBIX H3MEpEHHil, NIPH ITOM
(opmynuposars npobGiemy/3anauy u runoresy y4ebHOro skcnepuMeHra, cobupars
YCTAHOBKY M3 MPeUI0KEHHOro 060py 10BaHUsl, IPOBOAUTH OIIBIT U (hopMyIHpOBaTh
BBIBO/IbI;

OCYLICCTBIATE MPSMBIE U KOCBEHHbIE H3MEPEHUS (U3NYECKHX BEIMYMH, NPU
OTOM BBIOMpATL ONTHMANBHBIA CNOCO6 M3MEPEHHS M HCMOIb30BATH H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTeH U3MEPEHHI;

MCCICI0BATE  3aBUCHMOCTH  MeXAy  GH3HYECKMMHU  BEIUYMHAMM  C
MCNOJIP30BAHHMEM TIPAMBIX M3MEPEHMH, [P ITOM KOHCTPYHPOBATh YCTaHOBKY,
(HKCHpPOBaTh pe3y IbTATHI NOTY4YeHHOI 3aBUCHMOCTH (M3HYECKUX BEJMYHH B BUIE
TabInuL ¥ rPaUKoB, Je/1aTh BHIBOJIBI 1O Pe3y IbTaTaM HCCIIeIOBaHus;

cobmonaTh npasuina Ge3onacHoro Tpy/a MpH NMPOBEAEHHH UCCICIOBAHHIL B
paMKax y4eOHOroO SKCHEepHMeHTa, yueOGHO-HCCIeN0BaATENbCKON U MIPOEKTHOM
ACATENLHOCTH € HCTIOJIB30BAHMEM M3MEPHTENBHBIX YCTPOHCTB M J1aBOPaTOPHOro
obopy noBaHus;

peliaTh pacqeTHbIe 3a/a¥d ¢ ABHO 3aJaHHOM (QM3MYECKOH MOIenbio,
MCII0/1B3Ysl (PU3MYECKMe 3aKOHBI M TIPHHLIMITEI, HA OCHOBE aHAIH3a YCIIOBHA 3a7a4u
BBIOHPATL (DUIMYECKYIO MOJIENb, BBLACATE (U3MYECKHe BETHUHHBI U dopmy b,
HEOOXONMMblEe /ISl €€ pelleHHs, NPOBOJAMTL PACYETHl M OLECHHBATH PeaTbHOCTB
TOJTy4€HHOTO 3HA4eHHsl (DU3HYECKOH BeTMYMHBI;

PELIATh KaUeCTBEHHbIC 3a/1a4U: BRICTPAUBATh JIOTHYECKH HElIPOTHBOPEYHBYIO
LUETOYKY pPacCy’ICHHH C ONOPOH Ha W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(pH3MUeCKHe ABIEHMUS,

MCIIONIb30BATD IPH PELIEHHH y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMALHOHHbIE
TCXHOJIOTHH JUIA TIOHCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETALNH M IPEICTaBICHHS
yueOHOH M Hay4HO-NOIMyJIAPHOM MH(pOpPMALMK, TOJYYEHHOH M3 PasIUYHBIX
HCTOYHHKOB, KPUTHYECKH aHAIM3HPOBATE MOJTyYaeMyt0 HH(POPMALIHIO;

[[PUBONIUTE IPUMEPBI BK/Iala POCCHACKUX U 3apyOeikHbIX YUEHBIX-(H3HKOB B
Pa3sBUTHE HAYKH, 00bACHEHUE IPOLIECCOB OKPYKAIOLIEr0 MHPA, B PA3BHTHE TEXHUKH
U TEXHOJIOTHH;

MCIIO/IL30BATh TEOPETHYECKUE 3HAHKS 110 (PU3NKE B [IOBCEIHEBHON KU3HH IS
obecrieveHns Ge30MacHOCTH NMPH OOpAILEeHHH ¢ npubOpaMH U TEXHUYECKUMH
YCTPOHCTBaMM, JUISl COXPAHEHHA 370POBbA U COOJIIONEHHS HOPM 3KO0JIOTHYECKOro
NOBEAEHHs B OKpYKalollei cpee;



paboTaTh B rpynme ¢ BBHIIOJHEHHEM pA3JIHYHBIX COLMATBHBIX poJiei,
MIAHUPOBaTh paboTy TPYNIbI, PaLMOHAILHO PACTIPENeIATh OOS3aHHOCTH M
[IaHUPOBATE JIEATEILHOCTE B HECTAHJAPTHBIX CHTYAlMAX, afeKBAaTHO OLIEHHUBAThH
BIJIaJl K&K/J10r0 U3 Y4aCTHHKOB I'PYIIbI B pellIeHHe paccMaTpuBaeMoil mpobieMsi.

K koHiy oOyuenus B 11 Kaacce npe/iMeTHBIE pe3y IbTaTbl Ha 6a30BOM YPOBHE
AOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y O0YYAOLIMXCS YMEHUIA:

ACMOHCTPUPOBATL HA NpPHMepax pojib U MecTo (QH3UKH B (POPMUPOBAHHH
COBPEMEHHOH Hay4YHOH KapTUHbl MHPA, B Pa3sBUTHM COBPEMEHHON TEXHHKH U
TEXHOJIOIHH, B MPAKTHYECKOH AEATENBHOCTH JIOJEH, LETOCTHOCTD W eIHHCTBO
(busnyeckoil KapTHHBI MHPa;

YYUTbIBaTh TPaHHULbl NPUMEHEHHS HM3Y4YEHHBIX (U3MYECKUX Mojeei:
TOYEUHBIH 3IeKTPUUECKHH 3aps, Ty cBeTa, TOUSUHBIH HCTOYHHK CBETA, siAepHas
MOJe/Ib aTOMa, HYKJIOHHasd MOJENb aTOMHOrO f/pa NPU pelleHHH (DH3HYeCKHX
3ajad;

pacno3HaBath (u3HYECKHE SBIEHUs (IPOLECCHI) H OGBACHAT X HA OCHOBE
3aKOHOB 3JIEKTPOJANHAMHKM U KBAHTOBOH (DU3HKH: 3JI€KTPUYECKAs TPOBOAUMOCTS,
TCIIOBOC, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHCTBHSA TOKAa, B3aUMOIEHCTBHE
MarHiTOB, JJIGKTPOMAarHUTHasT MHAYKLUMs, OEHCTBHE MArHUTHOTO T[OJS Ha
[IPOBOZIHUK C TOKOM M JBWXKYIIHHCSA 3apsl, JJMeKTPOMAarHuWTHbIE KosebaHus u
BOJIHBI, MPAMOJIMHEHHOE pAclpOCTPaHeHHe CBEeTd, OTPAKEHHE, MPEeIOMIICHHE,
WHTep(epeHUns, AMDPAKUHMs W [ONAPH3ALMA  CBeTa, JMCIIEPCHS  CBeTa,
horoanextpudeckuit s¢dext (GpoTosddekT), cBETOBOE naBNEHHe, BOIHHKHOBEHHE
IMHEHYaToOro CreKTpa aToMa BOAOPOAA, eCTECTBEHHAs | HCKYCCTBEHHAs
pPaaHOaKTUBHOCTE;

ONHMCBIBATL H3YYECHHBIC CBOMCTBA BELIECTBA (/IEKTPHYECKHE, MAarHUTHbIE,
ONTHYECKHE,  JJICKTPHYECKYIO  [POBOJAMMOCTh  PasiH4YHBIX  cpel) |
JJIEKTPOMArHMTHBIE SIBJICHHS (IIPOLECCHI), MCIONb3YS (U3UUECKHE BETHUMHBI:
SNIEKTPHYECKUH 3apsijl, CHIA TOKa, JJIEKTPUYECKOE HANpSIKEHHE, dIeKTPHYCCKOe
COINpPOTHBIICHHUE, PasHOCTh MOTEHLMAIOB, 3JEKTPOABIKYILAs CHia, paboTa TOKa,
MHIYKLHA MarHMTHOTO mojd, cuna Awmrnepa, cuina JIopeHUa, HHIYKTHBHOCTB
KaTyLIKH, SHEPrusi JJIeKTPHYECKOrO M MAarHWTHOTO IOJIeH, NMepHoJ M 4YacToTa
KoneOaHuii B KoneGaTeNbHOM KOHType, 3apsi M cHIa TOKa B npouecce
FAPMOHMYECKUX  SJICKTPOMArHMWTHBIX Konebanuil, (oKycHoe paccrosiHHe w1
ONTHYECKas CHIA JIMH3bI, NPH ONHCAHWHM IPABMJBHO TPAKTOBaTh (H3MYECKHUI
CMBICIT  MCMOJIB3YEMbIX BEIHYHH, HMX O0O3HAUeHMs M e/MHHIbI, YKA3bIBATH
(OpMyJIbl, CBA3BIBAIOILHE AAHHYIO (QH3UIECKYIO BEJIMYHMHY C IPYTUMH BeJIUYHHAMH;

ONHCBLIBATL M3YYCHHBIC KBAHTOBbIE fBIEHHA W NPOLECCHl, HCIIONB3YS
(u3KYECKHe BENHYHHBI: CKOPOCTh 3eKTPOMATHHTHBIX BOJMH, JUIHHA BOJHBI M
HacToTa CBeTa, SHEPrsi U UMITYJIbC (OTOHA, EPUOJ [IOTypACTIaa, IHEPTHs CBA3H



ATOMHLIX  A1€p, TP ONHCAHMM IIPABUIBHO TPAKTOBATh (BU3UUECKHMI CMBICT
HCTIOMBb3YeMBIX BEIMYUH, MX O0O3HAYeHHs M eAMHMIBI, YKa3blBATh bopmyisl,
CBASBIBAIOIIME  NaHHYIO (H3HYECKYIO BEMHYMHY C JPYTMMH BeJIHYHHAMH,
BBIYHCIIATH 3HAYCHHE (DU3UYECKON BEITHYMHBI;

aHATU3HPOBATh (PU3UYECKHE TIPOLECCHI H ABICHMS, UCIONB3Ys (PU3HYECKUe
3aKOHBI M MPHHLUMIBL: 3aKOH OMa, 3aKOHBI TIOCNIEN0BATENLHOTO H MapalIebHOTO
COCAMHEHNS NPOBOAHUKOB, 3aKOoH JDKoyns—JleHIa, 3aKOH 31eKTPOMAarHHTHOMH
HHAYKIMH, 3aKOH MPAMOTMHEHHOIO PacnpoCTPaHeHHs CBETa, 3aKOHBI OTPaXKEHHs
CBETA, 3aKOHBl NPEIOMIICHHUS CBETa, ypaBHeHHe DifHuTeiiHa a1 (oTosddexra,
3aKOH COXpaHCHMs SHEPrHH, 3aKOH COXDAHEHHS HMITyJIbca, 3aKOH COXpAaHEeHHUs
JJISKTPUHECKOTO 3apsi/ia, 3aKOH COXPAHeHHs MaccoBOr0 YMCIIa, NocTyiaThl Bopa,
3aKOH pajHOaKTUBHOIO pacnaja, MpH 3TOM pasiHYaTh CIOBECHYIO (JOPMYITHPOBKY
3aKOHA, €r0  MaTeMaTHYecKOe BBIP@KEHHE W yCNOBHA (IpaHHUbl, 061acTH)
[IPUMEHUMOCTH;

ONPEACTATE HANpaB/IeHHe BEKTOPA UH/YKIHH MarHUTHOTO MOJIS [POBOAHKUKA
C TOKOM, cHIibl AMIiepa H cuitbl JIopeHua;

CTPOMTB M ONMCHIBATE H300paXeHHE, CO3AaBAEMOE MIOCKMM 3epKaioM,
TOHKOM JIMH3O0I;

BBITIOJIHATE  OKCIICPUMEHTBI [0 MCC/E0BAHHIO (M3MYECKHX SBICHHH WM
MPOLECCOB C HMCMOIB30BAHUEM MNPSMBIX W KOCBEHHBIX M3MEPEHMH: IPH 3TOM
opmynrpoBath npobaemy/3anady u runoresy y4eGHOro sKCrnepuMeHTa, cobupaTh
YCTAHOBKY M3 NPE/I10)KEHHOro 000py 10BaHuUs], IPOBOAUTE OIIBIT K (bopmynuposars
BBIBOJIBI;

OCYIUECTBIIATE MPSIMBIE H KOCBEHHbIE H3MEPEHHs (QU3MYECKUX BENHYMH, [IPH
9TOM BBIOMPATb ONTMMANBHBIH CNOCOG M3MEPEHHA M HCIOMb30BATh H3BECTHLE
METO/1bl OLIEHKH MOTPEIIHOCTEN H3MEpPEHHIA;

MCCIIe/I0BATE 3aBUCHMOCTH (PH3HUYECKHX BETMUHH C UCMONB30BAHHEM MPSAMBIX
H3MEPEHHH! TPH 3TOM KOHCTPYHPOBATb YCTAHOBKY, (DHKCHPOBATH Pe3yIbTaThI
TOJy4EHHOH 3aBHCHMOCTH (M3HYECKMX BEIHYHMH B BHAE TAOIHI[ W rpaguKosB,
AleNaTh BBIBOJIBI 10 Pe3yNbTaTaM MCCIIEI0BAHMUS;

codmonath npasuia 6e30MacHOro Tpysa NpU IPOBEJEHHH HCCIIeN0BAHUT B
pamKax y4eOHOro OJKCIepHUMeHTa, Yy4eGHO-HCCIea0BaTeNbCKON H [IPOEKTHOI
ACATCILHOCTH ¢ HCIIONB30BAHHEM H3MEPHTEJBHBIX YCTPOMCTB H 1aBOpaTOpHOro
obopynoBanus;

pelatk pacu€THele 3aa4dd C ABHO 3aJaHHONH (DU3HYECKOI MOJIEJIBIO,
MCTIONB3Yst (PM3MUECKHE 3aKOHBI M MPUHLMIbI, HA OCHOBE aHAIM3a YCJIOBHUS 3a1a4u
BBIOMPATh (DM3UYECKYIO MOJIENb, BbIAEISATH (u3HYeCKHe BEeJHYHHBI U (OpPMYIIbI,
HeOOXOIMMblEe 1Sl €€ pEIUeHHs, NPOBOAUTh PACYETHl U OIEHHBATH PeanbHOCTh
TOJTy4CHHOr0 3HaYeHUs PU3UYECKOH BETUUYHHBI;



PELIaTh KaueCTBCHHbIE 3a/1a4H: BEICTPAHBATD JIOTHYECKH HENPOTHBOPEUHBYIO
LETIOKY pacCy’KIAeHUA € OMOpOH Ha M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue sBreHus;

MCIOIb30BATD [1PX PEIEHUHN y4eOHBIX 33/1a4 COBPEMEHHbIE HH(BOPMALHOHHbIE
TEXHOJIOrMH JUIs [IOHCKA, CTPYKTYPUPOBAHMUS, HHTEPIPETALHH M MpPeICTABIEHHS
y4ebHOH M  Hay4HO-IOMyJIAPHO HHQOPMALKK, TMONYYEHHOH M3 PasITHYHBIX
MCTOYHHMKOB, KPHTHYECKH aHAITH3HPOBATh I10/1y4aeMYI0 HH(DOPMALIHIO;

OOBSCHATh TMPHHLMIBI JAHCTBHA MaluuH, npuOOpPOB M  TEXHUYECKHX
YCTPOHCTB, pa3/iuyaTh yCIOBHA MX Ge30MacCHOTO HCIIONb30BAHMS B MOBCEIHEBHOM
KU3HH;

MTPHBOUTE NPUMEPBI BKJIaa POCCHACKHX M 3apyOeiKHBIX YUEHbIX-(DH3UKOB B
Pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOWIEr0 MUPA, B pasBuUTHE
TeXHHKH U TeXHOJIOTHH;

HCIOJIB30BATh TEOPETHYECKHE 3HAHUS 110 (PM3UKE B [1OBCEIHEBHOM JKH3HH JIJIs
obecrieuenus Ge30MaCHOCTH NPH OBpALLEHHH ¢ npubopaMu M TeXHHYECKUMMU
YCTPOHCTBAMH, IS COXPAHEHHUs! 3M0POBbI U COBIIONCHHUS HOPM 3KOJIOTHYECKOro
MMOBEJICHHUSI B OKpYXKaloLIeH cpefe;

paboTarth B IpYNIe C BBINONHEHHEM pPAa3IMUYHBIX COLUAIBHBIX ponei,
M7aHAPOBaTh pabOTy IpPYNMbl, PALMOHANLHO pacnpelelsTh O6S3aHHOCTH W
[JTaHMpOBATb N€ATEIbHOCTh B HECTAHJAPTHBIX CHTYalMsX, aJeKBATHO OLEHHBATD
BKJIAZL K&X/I0T0 U3 Y4aCTHUKOB IPYIIbl B peLieHHe pacCMaTPHBAEMOii ITPOBIIeMbL.
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http://www.fizika.ru






