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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpelHEro oOliero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUIN U TPeOOBAaHUH K PE3yJIbTaTaM OCBOECHHSI OCHOBHOM
oOpazoBaTenbHOI mporpammel, npeactaBieHHbix B OI'OC COO, a takxe ¢ y4€ToMm
dbenepanbHOIl paboueil mporpaMMbl BOCIUTAHUS U KOHIIEIIIUY MPENOJaBaHus y4eOHOTO
npeamera «®Puszuka» B o0OpazoBaTeNbHBIX opranusaiusax Poccuiickoit ®denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.

Conepxanue mporpamMmbl 1o (U3UKE HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTuHbl Mupa oOydarommxcs 10—11 kmaccoB npu oOydeHuun ux (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESTENBHOCTHOro mnonxona. I[Iporpamma mo
¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k mMiIaHUPYEMBIM JIMYHOCTHBIM,
OpeAMETHBIM W METaNpeIMETHBIM pe3yjbTaTaM OOy4YeHHUs, a TaKXkKe YYHUThIBAET
HEOOXOAMMOCTh pealii3allid  MEXIPEAMETHBIX CBA3eld (UBUKH C €CTECTBEHHO-
HAay4YHBIMH Y4YEOHBIMU TIpeAMeTaMu. B Hell ompeaensitoTcsi OCHOBHbBIC 1ETU HU3YUYEHUSI
bu3uKn Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTAThI
OCBOCHUSI Kypca (DM3UKHU: JIMYHOCTHBIE, METaNpeIMEeTHbIC, MpeaMeTHbIe (Ha 6a30BOM
YPOBHE).

[IporpamMma no ¢pu3uKe BKIHOUYALT:

e  IUIAHUPYEMBIC pE3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha 06a30BOM ypOBHE, B TOM
YHUCJIe IPEAMETHBIC PE3yJIbTaThI 110 TOJIaM OOYYCHUS;

e cojepkaHue yueOHoro npenmera «Du3nkay 1no rogam oOydeHus.

du3nka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJABI, BHICTYIAs B KauecTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJAJ B CHUCTEMY 3HAaHMHA 00
okpyxatomeM Mupe. [koapHbI Kypc OGU3HKH — CHUCTEMOOOpPA3yIOUIUN IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB U SBJCHWUM, H3y4aeMbIX XHUMHEH, Ouosoruer, Quznueckoi
reorpadueit u actpoHommueit. Mcmonb3oBaHWe W aKTUBHOE NMPUMEHEHUE (PU3UYECKHUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MATEPUATIOB C
3QITaHHBIMU CBOMCTBaMH U Jpyrux. M3ydeHue (Pu3MKH BHOCUT OCHOBHOM BKJIAJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa 00ydaromuxcs, B GOpMUPOBaHHE
YMEHUM NPUMEHSATh HAy4YHBI METOJ IO3HAHUS MPU BBINOJIHEHUM HMH Y4YEOHBIX
UCCIIEJOBAHUN.

B ocHOBy kypca ¢u3uKu N7 YpOBHS CpEeIHETO OOIIEero oO0pa3oBaHUsS IMOJOXKEH P
uJel, KOTOPbIE MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUU € HEM KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJEPXKHUT MaTepuall W3 BCEX pa3aesioB (HU3MKH, BKIIOYAET KAaK BOIPOCHI
KJIACCUYECKOM, TaK M1 COBPEMEHHON (DHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (Qu3Mku oObeAMHEH
BOKPYr (Qusnueckux Teopuil. Bemymmum B Kypce sBisercs (HopMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U MOJIE.

Hoesa  cymanumapuzayuu. EE  peanusanuss  NpeArnojaraeT  UCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa PU3NUECKON HAYKU, OCMBICIICHUE CBSI3U PA3BUTHS (PUBHKU
C pa3BuTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIIEMaMHU.



Hoes npuxnaonoti nanpasnennocmu. Kypc (QU3MKM npenamnonaraer 3HaAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUTIOKEHUN U3yUEHHBIX TEOPUU
Y 3aKOHOB.

Hoes sxonocuzayuu peanuzyeTcs IMOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEpXKaHUS,
MOCBSUIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJIOTHMH, a Takxke OOCyXAeHHUs MpoOJieM paldoHaILHOTO
MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKHM Ha YPOBHE CpeJHEro oOIero oOpa3oBaHus
ABJSIIOTCS  (pu3nueckue Teopud (PopMHUPOBAHUE TMPEACTABICHUH O CTPYKType
MOCTPOCHUS (PU3NUECKON Teopuu, poiu (HyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX TMPEJCTABICHUSIX O MPUPOJE, TpaHUIAX MPUMEHUMOCTH TEOPHUHU, IS
OMHCAHUS €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOIECCOB).

CHCTeMHO-/1eSITeIbHOCTHBIN MOJAX0 B Kypce (PU3MKH peanusyercs Mpexie BCEro 3a
Cu€T OpraHM3alMu SKCIIEPUMEHTAIBHON JAesTeNIbHOCTH oOywatoutuxcs. s 6a3oBoro
YpOBHS  Kypca (QU3MKA — OTO  HUCHOJIb30BaHUE CHUCTEMBbl  (POHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOPAaTOPHBIX pabOT, KOTOPhIE B MIpOrpaMMe Mo
¢bus3uke 0ObeTMHEHBI B OOITUN CIIMCOK YUSHHUECKUX MPAaKTUICCKUX padoT. Brinenenue
B YKa3aHHOM IE€pEUYHEe J1a0OpaTOPHBIX paboOT, MPOBOJAUMBIX IJII KOHTPOJS U OICHKH,
OCYIIECTBIISIETCSl YYaCTHUKaMU 00pa30BaTeNIbHOTO IMpollecca UCXOAs U3 0COOCHHOCTEN
TUTAHUPOBAHUA U OCHalIeHus: kabunera ¢pusuku. [Ipu s3ToM obecrnieunBaeTcst OBIaIeHUE
0oOydJaromuMHCs yYMEHUSMH TPOBOJUTH KOCBEHHBIE HW3MEPEHUS, HCCIETOBAHMUS
3aBUCUMOCTEH  (U3MYECKUX BEJIMYMH M I[IOCTAHOBKY ONBITOB IO IPOBEpKE
NPEIJIO’KEHHBIX TUTIOTE3.

bonbiioe BHMMaHHME yaenseTCs PEIICHUIO Pacuy€THBIX M KadeCTBEHHBIX 3anad. [lpu
TOM i1 Pacu€THBIX 3a/Ja4 TMPUOPUTETOM SIBISIIOTCA 3aJa4dl C SBHO 3aJaHHOU
¢uznuecko  MOJENbI0, TO3BOJIAIONIME  TMPUMEHATh  HM3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaKk M MHTETPUPYS 3HAHHS U3 Pa3HbBIX
paznenoB. J[ns kaueCTBEHHBIX 3a7lay MPUOPUTETOM SIBJISIOTCS 3aJaHUSl HA OOBSICHEHHUE
NpOoTeKaHusl (PU3NUECKUX SIBICHUN M MPOIECCOB B OKPYXKAIOMICH >KU3HH, TpeOyromue
BbIOOpa PU3NUYECKON MOJIEIH ISl CUTyaIliU MTPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpedoBanusiMu PI'OC COO Kk wmaTepHalbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOTrO mporecca 0a30BbIi ypoBeHb Kypca (HU3MKM Ha ypOBHE
cpenHero o0mero oopa3zoBaHus TOJDKEH U3Y4aThCsl B YCIOBUAX MPEAMETHOTO KaOnWHEeTa
GU3MKM WM B YCJIOBHSIX HHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-
HAay4yHOTO mHKjiIa. B kaOuHere (Qu3uMku DOMKHO OBITH HEOOXOaUMOE JabopaTopHOE
o0opyAOBaHUE JUIsl BHITIOJIHEHHUS YKA3aHHBIX B MpOrpaMme Mo (HU3UKE yUYEHUUYECKHUX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pYI0BaHUE.

JlemoHCTpanmonHoe o0opyaoBanue (HOPMHUPYETCS B COOTBETCTBHHM C MPHUHIUIIOM
MHUHUMaJIbHON JOCTATOYHOCTH M OOECHEeYMBAET IIOCTAHOBKY IMEPEUYUCICHHBIX B
nporpaMMme Mo (QU3MKE KIIOUEBBIX JAEMOHCTpAIMN [JI HUCCIEAOBAaHUSA H3Yy4aeMbIX
SIBIICHUN W TPOIIECCOB, SMIIUPUICCKUX U (DyHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlaboparopHoe 000pyJ0BaHUE [JII YYEHUUECKUX MPAKTUUECKUX paboT popMupyeTcs B
BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIieUurBaeTCsl B pacu€Te OJIHOrO0 KOMILUICKTa Ha
IByX oOyuaromuxcs. TeMaTuueckue KOMIUIEKThl J1labopaTopHOro oO0Opy/I0BaHUS
JIOJKHBI OBITH TMTOCTPOCHBI HA KOMILIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX U IU(POBBIX



npuOOpOB, a TaKkKE KOMIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHUJIE HUQPPOBBIX
nabopatopuil.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIIAIOTCS:

e (dopmupoBaHUE MHTEpPECAa U CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE TNPEACTaBICHUA O HAydYHOM MeETOJEe TMO3HaHUS U (opMHUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e  (dopmMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara HW3yYeHHs OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

. dbopmupoBaHue yMEHUN OOBSCHSATH SIBICHUSA C MCIOJb30BaHUEM (HUINYECKUX
3HAaHUW U HAYYHBIX JJOKA3aTEILCTB;

e (dopmupoBaHUE TPEACTaBICHUNU O poJiu GUBUKA JJISI  Pa3BUTUA  APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHnue 3TUX Lejed o0ecreynBaeTcss pelieHrueM CIEeAYIOMMX 3a/1ad B MPOIECcCce
U3y4YeHUs Kypca GU3UKU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

e  mpuoOpeTeHHue CUCTeMbl 3HaHUU 00 O0O0mMX (UBUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIOYAsT MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, DJICKTPOJIUHAMHKY,
KBaHTOBYIO (DPU3HKY M DJIEMEHTHI aCTPO(DU3UKY;

e (dopMUpOBaHHWE yMEHUU TPUMEHSITh TEOPETUYECKHE 3HAHHS JJIA OOBSICHEHHUS
bu3uYecKuX SBICHUN B TPUPOJEC U JUI TPUHATHS MPAKTUYCCKUX pEIICHUN B
MTOBCETHEBHOM JKU3HU;

e OCBOEGHHE CIOCOOOB peIIeHUsl Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOW (U3HUECKOU
MOJIENIbIO, 3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE Co3aHue GU3NUECKOU MOJIENH,
aJIeKBaTHOM yCIIOBUSIM 3a/1a4U;

e  TOHUMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB JACUCTBUS TEXHUUECKUX YCTPONUCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

e  OBJAJCHUE METOJIAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3MUeCKNX HKCIEPUMEHTOB, aHAIM3a U MHTEpIpETalui UHGOPMAIINH, ONpeaeleHus
JIOCTOBEPHOCTH TMOTYYEHHOTO Pe3yJIbTaTa;

. CO3JaHME YCJIOBHM [UIS PA3BUTUA YMEHUH MPOECKTHO-HUCCIEI0BATEIBCKOM,
TBOPYECKOM JESITEITbHOCTH.

Ha u3ydenue ¢usmku (0a30BbIi ypOBEHB) Ha YPOBHE CPEAHETO OO0IIET0 0Opa3oBaHMS
otBoautTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heaento), B 11 kmacce — 68
4acoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamMmMe 1o (U3MKE TepeueHb Ja0OPAaTOPHBIX U MPAKTHYECKUX
paboT  ABISIETCS  PEKOMEHJOBAaHHBIM, YYHUTENb JE€JaeT BbIOOp  MPOBEIACHUS
7a0opaTopHbIX pabOT U ONBITOB C YYETOM HHIMBUAYAIBbHBIX OCOOEHHOCTEM
obygarommuxcs.C

COAEPKAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. Haydnele MeTObl MO3HAHUSA OKpyXk)aromero mupa. Poib
AKCIIEpPUMEHTA U TEOPUH B MPOIIECCE TTO3ZHAHUS TPUPOIbI. IKCIIEPUMEHT B (PU3HUKE.



MopnenupoBanue (pu3nuecKux siBJIeHUI U npoueccoB. Hayunsie runore3sl. Guznueckue
3aKOHBl W TeOopuu. ['paHHLIBl TPUMEHUMOCTH (PU3HYECKHX 3aKOHOB. [lpuHuMN
COOTBETCTBHS.

Ponp u Mecto Qu3ukun B (OpMHUPOBAHMM COBPEMEHHOW HAy4yHON KapTHHBI MUpa, B
IIPAKTUYECKON AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro ABWKeHUsA. (Cucrema
orcy€ra. Tpaekropus.

[lepemetienne, CKOPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U YCKOPEHHUE
MaTepUalbHOM TOYKHM, HMX TPOEKIMM HAa OCH CHUCTEMbI KoopauHaT. CroxeHue
IIEPEMEILIECHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHENHHOEe JABKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHS, MyTH U NEPEMEIICHUS MATepUaIbHOM TOUKH OT
BPEMEHHU.

CBoOoaHoe najzieHre. Y CKopeHre CBOOOTHOTO IMaJICHHUS.

KpuBonuneitHoe nBuxeHue. J[BMkKeHHE MaTepUaTbHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJIFO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEIHAsE ckopocTh. [lepron
U yactoTa oOpaienus. LleHTpocTpeMuTensHoOe YCKOpEHHE.

TexHuueckne YCTPONCTBA M NPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, ABUKEHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NEpEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGmonenue nBrxeHus Tena, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY W TOPU30HTAIIBHO.
N3mepenue yckopeHus: CBOOOHOTO MaICHHUS.

Hamnpapiienre CKOpocTH Y ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne HepaBHOMEPHOTO JIBUKEHMUS C LIEJIBIO ONPEIEIICHNUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanne  COOTHOLICHUS ~ MEXIYy  OYTSIMH, HPOMACHHBIMM  TEJIOM 34
MIOCJIEIOBATENBHBIE PABHBIC IPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHHS MIapyKa B BA3KOU )KUIKOCTH.

N3yuenue nBmKeHHs Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun otHocutensHOCcTH ['amuies. Ilepseii 3akoH HeroTona. MuepuumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cuia. Bropoir 3axkoH HerooTona st
MaTepuaibHOW TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepuaabHbIX TOUEK.

3akoH BceMUpHOTo TiaroteHus. Cuna tsokectu. [lepBasg kocMuueckass CKOpOCTb.

Cuna ynpyroctu. 3akoH [ 'yka. Bec Tena.



Tpenune. Buasl TpeHus (mokosi, ckoybxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJBXKEHHS U cuia Tpenus nokos. Kosdduument tpenus. Cuia
CONPOTHUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[locTynarenpHOE U BpalaTelbHOE JBUKEHHUE a0COIIOTHO TBEPIOIO TeNa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpameHus. [lmedo cumbl. YcimoBHusT paBHOBECHS
TBEPIOrO Tea.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUWE: MOMAIIMIHUKU, JIBUKCHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBneHne nHepuuUu.

CpaBHeHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MTAJCHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSI.

VYcnoBus paBHOBecHs TBEPIOTo Teaa. Buasl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux AedopMaInH.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.

Tema 3. 3axkonwvl coxpanenus 6 mexanuke

NMnynbc MaTepuanbHON TOUKH (TeJa), CACTEMbBI MATEPUATIbHBIX TOYEK. IMITyIbC CHITBI
Y U3BMEHEHNE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJIbca. PeakTHBHOE ABUKEHHE.
PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernyeckast sHeprusi MaTepralbHOM TOUKH. Teopema 00 M3MEHEHUH KMHETHYECCKON
SHEPTHH.

[TorennnanpHas o»Heprus. IloTeHumanpHas dHepruss ynpyro aAehOpMHUPOBAHHOU
npyxuHbl. [loTeHIIMaNbHAS YHEPTUS Tea BOJIU3H MOBEPXHOCTU 3EMITH.
[loTeHuanbHble U HEMOTEHUUANIbHBIE CUJBI. CBSI3b Pa0OTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOW SHEPrUU CHUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KONEP, NPy KUHHBIN
MACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexoa MOTEHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIbI JBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEepruu Teja Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.



Paszpnen 3. Mouieky/isipHasi pU3HKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJEKYJIPHO-KMHETUYECKOW TEOPUM M HUX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapaktep ABWKEHHS U
B3aUMOJICHCTBUS YaCTUL] BeleCTBA. MoJenu CTpOCHUS ra3oB, KUIAKOCTEH U TBEPIBIX
Tel U OOBSACHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE 3THX Mojenei. Macca u pa3Mmepsl
monekyn. KonnuectBo Bemectsa. [loctosaHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lkana remneparyp Llenscus.
Mopens uaeanpHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJSPHO-KUHETUYECKOW TEOPUH
UJeanbHOro raza. AOCOJIIOTHAS TEMIIEpaTypa Kak Mepa CpelHed KHHETUUECKON SHEPTrUn
TEIJIOBOTO ABWKEHMS 4vacTul rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [lanberona. M3ompoiecchl B UaeaaIbHOM
raze C TIOCTOSHHbIM KOJMYECTBOM BellecTBa. ['paduueckoe MpeAcTaBICHHE
U30IPOLIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.
Jlemoncmpayuu

OnpIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKYI
OpraHUYECKUX COECTUHEHUM.

OnbiTel 10 TUDPY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.
Mogens, HILTIOCTPUPYIOLLIAsi IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OMnbIThL, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIIEATIBHOTO ra3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

Omnpenenenue Macchl BO3/JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MepeHUid o0BEMa
KOMHATBI, JaBJICHUS U TEMIIEpPaTypbl BO3/1yXa B HEW.

NccnenoBanne 3aBUCUMOCTH MEXKIY apaMeTpaMU COCTOSIHUS pa3pe’KEHHOI0 rasa.
Tema 2. Ocrogbt mepmoOuHaAMUKU

TepMmonnHamuueckass cucreMa. BHYTpeHHSSI SHEPTUST TEPMOJUHAMUYECKON CUCTEMBI H
crocoOsl €€ u3MeHeHus. KommyecTBo TeroTel M pabota. BHyTpeHHsst 3Heprus
ONHOATOMHOI'0 MJACAJIBHOIO Tra3za. Buiapl Temonepenadn: TEIUIONPOBOIAHOCTD,
KOHBEKIIMS, U3JIyYEHHE. Y IesbHas TEIUNIOEMKOCTD BellecTBa. Koau4ecTBoO TEIIOTHI IIpU
TEerIonepeaye.

[Tonsitue 06 ammabatHom mporecce. [lepBoiii 3akoH TepmoauHamuku. [IpumeHeHue
NEPBOr0 3aKOHAa TEPMOJMHAMUKU K u3ompoueccaMm. ['paduueckas uHTeprperanus
paboTHI raza.

Bropoii 3akoH Tepmonnnamuk. HeoOpaTumMocTh IpoLieccoB B PUPO/IE.

TennoBeie Mamuubl. [lpuHiUnel gedcTBUs TemioBbiX MamuH. [IpeoOpazoBanus
PHEPrUM B TEIUIOBBIX MammuHaX. KodhuiumeHT mnone3Horo aeidcTBUS TEIIIOBOM
MamuHbl. [ukn KapHo u ero kod)uIMEeHT TONe3HOT0 AEUCTBHS. DKOJOTUYECKUE
poOJIeMbI TETIOIHEPTETHKH.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHME: ABUTrATEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED.



Jlemoncmpayuu

M3MmeHeHre BHYTPEHHEW 3HEpruu Tena NpH COBEPUICHUU PadOThl: BbUIET MPOOKHU W3
OyTBUIKA TIOJ JEWCTBHEM CKATOrO0 BO3JyXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOke
yTEM TpeHus (BUACOAEMOHCTpALIHS).

N3meHeHne BHYTpEHHEN SHEPruu (TeMnepaTypsl) Tela Mpu TEIonepeaaye.

OnpIT 110 a11abaTHOMY PACUIUPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenn mnapoBoii TypOWHBI, JABUTATeNls BHYTPEHHErO0 CrOpaHUs, pPEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. lcmapenue wu kumeHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS BIAXKHOCTh Bo3ayxa. HacelleHHbIM mnap. YxaenbHas TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHU3ZOTPOINHUS CBOMCTB
kpuctamioB. JKunkue kpuctamisl. CoBpeMeHHble MaTepuanbl. IlnaBineHue u
KpUCTaIIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuueckne ycTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJOIMU IIOJYYEHHUS] COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCIE
HAaHOMAaTepHaJIoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM [1aBJICHUHU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmonenne HarpeBaHus U MJIaBICHUS KPUCTAINIMYECKOTO BEIIECTRA.

JlemoHCTpanysi KpUCTAIIIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepeHne OTHOCUTENIBHOM BIAXXHOCTH BO31yXa.

Paznen 4. JiaekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

OnekTpuzauust Ted. OJEKTpuueckuid 3apsa. JIBa Buaa SIEKTPUYECKUX 3apsJiOB.
[IpoBOAHUKH, AUAIIEKTPUKA U TOJYINPOBOJHUKHU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsaa.

BzaunmopeiictBue 3apsagoB. 3akoH KynoHa. ToudeuHbI 3JIEKTPUYECKUN  3apsi.
Onektpuueckoe  mosie.  Hampsok€HHOCTh — 3nekTpuueckoro  mois.  [IpuHinun
CYHEPIIO3ULMH JIEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU 3IEKTPUYECKOTO TTOJIS.
Pabora cun smekTpocratmdeckoro 1mojsA. IloTeHnuan. Pa3HOCT, TOTEHIIMATIOB.
[IpoBOJHMKM ¥ AWABIEKTPUKU B BJIEKTPOCTATHYECKOM mnoie. Jludnekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoeMKoCcThb. KoHieHcaTop. DIEKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPa.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, SJIEKTPOMETP,
AJIEKTpOCTATUYECKAsT  3allluTa,  3a3eMJICHUE  BJIEKTPONpPUOOpPOB,  KOHJEHCATOP,
KOMMPOBAJIbHBIN anmapar, CTpYWHBIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS IIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHKUKH B 3AEKTPOCTATUUECKOM IMOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOWAAU IIJIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus 3apsiKEHHOT0 KOHJIEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax
DJIEKTPUUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS SJIEKTPUYECKOTro TOKa. McTOuHMKH
Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTnu.

DIIEKTPUUECKOE CONIPOTHUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBaTtenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTUMHEHNE MPOBOIHUKOB.

PabGora anextpuyeckoro toka. 3akoH JDxoyms—JIeHna. MoOIIHOCTh 3JEKTPHUUECKOTO
TOKA.

DIIEKTPOABWKYIIASI CHJIa U BHYTPEHHEE CONMPOTUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOU (3aMKHYTOM) RJIEKTpUdecKoi 1enu. KopoTkoe 3aMbIkaHue.

DONEKTpOHHAsI MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTHUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTD.

DNeKTpUUeCcKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. CoOCTBEeHHass W MpPUMECHAs MPOBOJUMOCTh MOJIYIPOBOJHUKOB.
CgoiicTBa p—n-tiepexoaa. [loaynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B PAacCTBOpaxX M PACIUIABaX AJIEKTPOJIHMTOB. DIEKTPOIUTUYECKAs
JUCCOLMAIUsL. DIEKTPOJIU3.

OnekTpuueckuii Tok B razax. CamMOCTOSTEIbHBIM W HECAMOCTOSTEIBHBIA pa3ps.
Monnus. [1na3zma.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, AJIEKTPOHArpEeBaTEIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
npuOoOpsl, TEPMOMETP  COMPOTHBICHHUS, BAKYYMHBIH JUON, TEPMHUCTOPHI H
b oTOpe3ncCTOPHI, MOTYIMPOBOAHUKOBBIN MO/, TalbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HaNpsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, MJIOUIAIU
MIOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHoe COeIMHEHUE TPOBOJIHUKOB.

[Ipssmoe u3MmepeHne 3MeKTpOABIKYIIEH cuibl. KOpoTkoe 3amMbIkaHME TraalbBaHUUYECKOTO
3JIEMEHTA Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3psi U NpOBOAUMOCTD BO31yXa.

OIHOCTOPOHHSAS TPOBOJUMOCTD JUOAA.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

H3y4eHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepeHne SIEKTPONBIDKYIIEH CHJIBI HMCTOYHMKA TOKAa W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmtonenue snekTpomusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce ocyiiecTBisieTcs € y4ETOM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€l C KypcaMy MaTeMaTUKU, OMOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnvle nonsamusl, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
ABJICHUE, HayyHbli (akT, THUnoTe3a, (uU3MUecKas BeJIUYMHA, 3aKOH, TEopHs,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOICJIMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: pellleHHe CHUCTEMbl YypaBHEHUM, JuHeWHas GQyHKuMs, mnapadoa,
runepOosia, ux rpauKu U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIHUU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U HX
NPOEKIIMHU Ha OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHumdeckoe JBWKEHHWE B KUBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BU[bBI TEIUIONEpPEAauH, TEIIOBOE pPaBHOBECHUE),
ANEKTPUUECKHE SIBJICHUS B )KHUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHWE AaTOMOB M MOJEKYJI, MOJIb
BEILECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEM U ra3os,
AIEKTPUUYECKUE CBOMCTBA METAIIIOB, SJIEKTPOJIUTUYECKAs TUCCOLUALINS, TAIbBAHUKA.
l'eoepaghus: BTaxXHOCTH BO3yXa, BETPBI, OapOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHue ABMKEHUHN C UCIIOIH30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHMKE, MOJLIWITHUKHA, UCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMITYJIbCAa B TEXHUKE
(pakera, BOOOMET W Jpyrue), ABUTATENIb BHYTPEHHETO CTOpaHMs, MapoBas TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIWIIMOHEP, TEXHOJOTUU TIONYYEHHS COBPEMEHHBIX
MaTepuasIoB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJOTHUH, AJIEKTPOCTATHYECKAS
3allydTa,  3a3eMJICHHUE  DJIEKTPONpPHOOPOB,  KCEPOKC,  CTPYHHBIA  TPHUHTED,
AIIEKTPOHATPeBaTENIbHBIE TPUOOPHI, JIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIIJACC

Pa3znen 4. JiaekTpoguHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUThHl. B3anMOJE€MCTBUE TOCTOSSHHBIX MAarHuTOB. MarHuTHOE MOJIE.
Bextop MarHuTHOM MHAYKUMU. [[puHOMI Cynepno3uuyMu MarHUTHBIX MoJjed. Jluaum
MarHuTHOM WHAYKOWW. KapThHa JMHAM MarHUTHOW HMHAYKIMHA TOJSI MOCTOSHHBIX
MAarHuTOB.

MarnutHoe 1MoJjie MPOBOJHUKA C TOKOM. KapTWHa TMHWUN WHIYKIHU MarHATHOTO ITOJIS
JJIAHHOTO TPSMOT0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHUKA, KATYIIKH C
ToKOM. OnbIT OpcTena. BzaumoaencTBre NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HalIPaBJICHUE.

Cuna JlopeHma, €€ moayinp W HampasicHHE. J[BMKEHHE 3apsHKEHHOW 4YacCTHIBL B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.



SIBiileHME DIEKTPOMArHUTHOM MHAYKUMMU. IIOTOK BEKkTOpa MarHUTHOW WHAYKIIUU.
DNEKTpOABWKYIIAsl CUJIa MHIYKIMHU. 3AKOH JIEKTPOMarHuTHOM nHAyKkuuu dapanes.
BuxpeBoe anekTpuyeckoe mosie. DJIEKTPOABHXKYIAs CHJla UHAYKLIWUN B IPOBOJIHHKE,
JIBHKYIIEMCS MOCTYIIATEIBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMHU. DIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.
OHeprusi MArHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: ITOCTOSIHHBIE MAarHUTHI,
DNEKTPOMArHUThl,  JJEKTPOABUIATENb,  YCKOPUTEIM  DBJIEMEHTApHBIX  YaCTHIL,
UHIYKUIAOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO MOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHON MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTb JIEKTPOJABMKYILEN CHITbI MHIYKIHMHU OT CKOPOCTH U3MEHEHHUS! MAarHUTHOTO
IIOTOKA.

SIBneHue caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO IOJISL KAaTYIIKHA C TOKOM.

NccenenoBanue neMCTBUSA IOCTOSHHOIO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMArHUTHOM MHIYKIUH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koaebanus

Konebarenpnas cucrema. CBoOOAHBIE MeEXaHWYECKHE KojeOaHusd. | apMoHHYecKue
koneOanus. Ilepuon, yacrora, ammuTyna u ¢asza xonedbanuit. [IpyKUHHBIH MasTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHUE TrapMoHHMUYecKnX KosebOanwmii. [IpeBpamienue
SHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B HACATIBHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJIOTUs MEXKIY MEXaHWYECKUMHU MU 3JIEKTPOMArHUTHBIMU
konebanusamu. @Popmyna TomcoHa. 3aKOH COXpAaHEHUST SHEPrUM B HUACATbHOM
KOJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KojeOaHUsSX. BBIHYXIEHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYKIeHHBIEC 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

Ilepemennbiit Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYJTHOE U ACHCTBYIOIIEE 3HAUYEHUE CHUIIbI TOKA U HAMPSKECHMUS.

Tpanchopmatop. IIpousBoacTBO, mepenadya U NOTPeOICHUE IEKTPUUECKON SHEPrHUu.
DKOJIOTMYECKHE PUCKHU TIPU MPOU3BOJCTBE 3JIEKTpOdHEepruu. KynbTypa UCnosib30BaHUs
AJIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HHU.



TexHuuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN 3BOHOK,
TEHEepaTOop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KoJeOATENbHOM  CUCTEMbl  (MPYXUHHBIA WU
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXACHHBIX KOJIEOaHUI.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuuwnorpaMMbl  (3aBUCMMOCTA  CHJIBI  TOKa M HANpPsDKEHUST OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3oHaHc npu nocnenoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KaTYIIKU UHIYKTUBHOCTH U
KOHJIEHCATopa.

Mojenb TUHUU SIEKTPOIepeaadHn.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomel

HccnenoBanne 3aBUCUMOCTH MEPHOJIa MaJibIX KoJieOaHWM rpy3a Ha HUTH OT JIJTUHBI
HUTU U MAacChl rpy3a.

UccnenoBanne NEPEMEHHOTO TOKa B I1ENM M3 TOCIEI0BATEIBLHO COEAUHEHHBIX
KOHJICHCATOpPa, KaTyIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

Mexanuyeckue  BOJHBI,  ycioBusa  pacnpoctpaneHusa.  Ilepuwoa.  CkopocTb
pacrpocTpaHeHusi W JUIMHA BOJHBL.  llomepeuHble W TPONOIBHBIE  BOJIHBL
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3JIYYEHHUS JIEKTPOMATrHUTHBIX BOJH. B3auMHas
opueHtauusi BektopoB E, B, V B anexkrpomaruuTHoM BomHe. (CBolcTBa
ANEKTPOMArHUTHBIX BOJH: OTPaX€HUE, TMpEJOMIICHUE, TMoispu3anus, audpakims,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. IIpuMeHEeHNE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUKIIBI paguOCBA3U U TEIEBUICHUS. Panqnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpoilcTBa U MPaKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HUHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAUIUHE, paaap, pPaavuoONpUEMHUK,
TEJNEeBU30Dp, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone06mromeecst Teno kak HCTOYHUK 3BYKA.

HalGntonenne orpaxeHus ¥ NpesioMIIEHUS MEXaHUUYECKUX BOJIH.

Hab6mronenne natepdepeninm u audpakiiny MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW W YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, MPEIOMIICHHUE,
nosisipu3anusi, Audpakius, uHTephepeHus.

Tema 3. Onmuxa



I'eomerpuueckas onrtuka. I[IpsMorMHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera. ToueyHbI UCTOUHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHus: cBera. IlocTpoeHne M300pakeHHil B MIOCKOM
3epKale.

[Ipenomnenne cBera. 3aKOHBI MPENOMJIEHUS CBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBII  yroia  IOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro ceera. L{Ber.

Cobuparome u pacceuBaroniye JUH3bl. ToHkass nuH3a. POKYyCHOE pacCTOSIHUE H
ONTHUYECKass Cuia TOHKOW JuH3bL. [locTpoeHue wu300pakeHHil B cOOMpaOmUX U
paccenBarolux JUH3aX. PopMysia TOHKOU JIMH3bI. Y BEJIUYEHUE, JaBAEMOE JIMH30M.
[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass onrtuka. WuaTepdepenuust cBera. KorepeHTHbIE HMCTOYHUKHU. Y CIOBUS
HAOIIOJIEHUS] MaKCUMYMOB M MUHHUMYMOB B WHTEPGEpPEHIIMOHHONW KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [udpakuvoHHas pemérka. YciloBue HAOJNIONEHUS TJIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMATHYECKOT'O CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.
ITonspuszauus ceera.

TexHudeckne ycTpoMCTBAa W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jiymna, (oToammapar,
IIPOCKIIMOHHBIN amnmapaTt, MUKPOCKOII, TeJIeCKOI, BOJIOKOHHAsI ONTHUKA, AU(PaKIIMOHHAS
pEETKA, MOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpoOCTpaHEHUE, OTPAXKEHUE W IpeoMiiIeHHe cBeTa. Onrhuueckue
pUOOPHI.

ITonHOe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

UccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6mronenne naTepdepeHinm cBeTa.

Hab6monenune nudpakunu cBera.

HaGmonenue nucnepcuu ceera.

[Tonydyenue ciekrpa ¢ MOMOIIBIO ITPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Halntonenue nonsipuzanuu CBeTa.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenue nmokasarens NpeioMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

HaOnronenue nucnepcuu cBeTa.

Pa3zgesn 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH

['pannuBl IPUMEHUMOCTH KJIACCUYECKOM MEXaHWUKHU. [locTynaTel cnenuaibHON TEOpHUHU
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTH MOXYJS CKOPOCTHM CBE€Ta B BAKyyM€, INPHUHIHII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTENBPHOCTH OTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHUE IJIUHBI.
DHEPrus 1 UMNYJIbC PENSATUBUCTCKON YaCTULBI.

CBsA3b MacCChI C 3HEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPTHUS TOKOS.



Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®oronsl. Popmyna Ilnanka cBg3u sHeprun QOTOHA C €ro YacToTOM. ODHEprus Hu
UMITyJIbC (POTOHA.

OtkpeiTue u wucciaegoBanue ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKOHBI
dororddexra. VYpaBHenue OitHmreriHa ana  pororddexra. «KpacHas rpaHuLa»
doTorddexra.

JlaBnenue ceeta. Onwitel I1. H. JleGenena.

XUMHUYECKOE NEUCTBUE CBETA.

TexHudeckue ycTpoiCTBa M MpPaKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT, (OTONATUHK,
coJiHeYHas 6baTapes, CBETOAUO/I.

Jlemoncmpayuu

®otor(peKT Ha YyCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHETo (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiThl Pezepdopaa no paccesHuto o -yactuil. [Inanerapuas
monenb aroma. [loctynatel bopa. U3nydenue u normiouieHue GOTOHOB MPHU MEPEX0JIEe
aToMa C OJHOTO YPOBHSI SHepruu Ha Jpyroi. Bunasl cnektpoB. CHekTp ypOoBHEU
SHEPIruM aToMa BOAOpOa.

BosHoBbIe cBoMCTBa yacTull. BonHsl e bpoitis. KoprnycKynsipHO-BOJTHOBOM Jyalnu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHUE.

TexHudeckne yCTpOHCTBA W MPAKTHUYECKOE TIPHUMEHEHUE: CHEKTPAJIbHbIA aHalnu3
(cTieKTpOCKoOIT), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne muHEHYaThIX CIEKTPOB H3IyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaOnroaenue nuHeHyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTBI,  JOKa3bIBAIOLIUME  CIOKHOCTh  CTpoeHus  siapa.  OTKphITHE
paanoaktuBHOCTH. OnbITel Pesepdopaa mo ompepeneHnio cocraBa paarOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, 6eTa-, raMMa-u3ydeHus. BiusiHue paainoakTUBHOCTH Ha
KUBbBIC OPTaHU3MBI.

OtkpeiTHEe TIpoTOHA M HeWTpoHa. HykmonHas Mopnens siapa I'eitzenOepra—lBaneHKo.
3apsn saapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacman. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnan. ['amma-u3inydeHue. 3aKoH
PaaMOaKTUBHOTO pacmaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.

SAnepHble peakuuu. JleneHue u CUHTE3 SIEP.

Anepnsiii peaktop. TepmosiaepHsbii cuHTe3. [IpoOiieMbl UM TMEPCHEKTUBBI  SAECPHOM
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.



Mertonbl HAaOJIIOIEHHS U PETUCTPALUN AIE€MEHTAPHBIX YaCTHUL.

dyHaaMeHTaabHble B3auMoAecTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpA.
TexHudeckne yCcTporWcTBa U MIPAKTUUYECKOE IPUMEHEHHE: TO3UMETP, Kamepa BuibcoHa,
AJIepHBINA peakTop, aToMHasi boMOa.

Jlemoncmpayuu

CUY€TuynK HOHU3UPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (11O TOTOBBIM (hoTorpadusim).

Paszzaen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel  pa3BUTHS  acTpoHOMUM. IIpukinagHOE ¥  MHUPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHUE.
CosHeuHas cuctema.

Connue. ConmHeuHasi akTUBHOCTh. Mctounuk sHeprum CosiHIIAa U 3BE3A. 3BE3NBI, UX
OCHOBHBIE€ XapAaKTEPUCTUKU. [[narpamMma «CrneKTpaabHbIM KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOW MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCThY» JJIs 3BE3]] TJIaBHOM
MOCJIEI0BATEILHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBpeMEHHbIE MPEIACTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIONMK COoJHIA U 3BE3/T. DTaIlbl dKU3HU 3BE3.

Muieunbiii [Tyt — Hama I'anmaktuka. [lonoxxenue u nBuxenue CosHia B ['anakTuke.
Tunel ranakTuk. PaguoranakTuKu U KBa3apbl. YEpHBIE ABIPHI B siApax rajakTHK.
Bcenennas. Pacimupenue Bceenennoil. 3akon Xa06ma. Paz0eranue ramaktuk. Teopus
Bosbmioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYXKEHHBIM  TIJ1a30M C  HCIOJB30BAHUEM  KOMIIBIOTEPHBIX
NPWIOXKEHUH ISl ONIpeieNICHuUs MOJI0KEHNS HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O6o00maromee MOBTOPEeHUE

Pons usuku m acTpoHOMHUH B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBbHOW H
ATUYECKON cdepax AEATETHHOCTH YelIOBEKa, pOJib M MECTO (DM3UKU U aCTPOHOMHUU B
COBPEMEHHOW HAy4HON KapTHHE MHUpPA, pOJib (U3UYECKOW Teopuud B (HOPMHUPOBAHUU
MpEACTaBICHU O (U3NYECKOW KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
o0IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

MexknpeaMeTHbIe CBA3H

Nzyuenune kypca ¢usuku 6azoBoro ypoBHs B 11 kjacce ocyimecTBisieTcs ¢ y4ETOM
COJIepKaTeNbHbIX MEXIPEIMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTHKU, OMOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
SABJICHUE, Hay4dHbld (akT, Trunore3a, (Quanueckas BeIWYMHA, 3aKOH, TEOPUS,
HaOJII0/IeHNEe, SKCIIEPUMEHT, MOJICTIUPOBaHUE, MOJIEb, U3BMEPECHHUE.

Mamemamuxka: pelmieHHe CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUECKHUE (DYHKIIMU: CUHYC,
KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U



UX NPOEKIMHA Ha OCU KOOpPIAMHAT, CIOKECHHUE BEKTOPOB, IIPOU3BOIHBIC DJIEMEHTAPHBIX
(yHKUUH, NpU3HAKK TOJOOMS TPEYTOJIbHUKOB, ONpPEAeIeHUE TUIOMIAaAH TIOCKUX (HUryp
1 00bEMa Tel.

buonozus: snexTpuuecKue SBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE TBUKEHUS B
YKUBOM IIPUPOJIE, ONTUYECKUE SABJICHUSA B JKUBOW IPUPOJE, NEHUCTBUE paahalldd Ha
JKUBBIE OpPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTaJUIM4YecKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKON PEIIETKH, CIIEKTPaIbHBIA aHAuU3.
l'eoepacghus: MarHuTHBIE MONIOCa 3€MIIH, 3aJI€KH MarHUTHBIX Py, POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPSICEHUM.

Texnonocus: JIMHUU aJIeKTpornepeaad, rE€HepaTop IIEPEMEHHOI0 TOKa,
3JIEKTPOJABUIaTElb, UHAYKIIMOHHAS [I€4b, pajap, PaguONPUEMHHUK, TEIECBU30D, AaHTCHHA,
tenepon, CBY-neub, NpOEKUMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.

IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue ydyebHoro npeamera «Du3nka» Ha YpOBHE CpeqHEro oOIero oopa3oBaHUs
(6a30BbIIl  YpOBEHb) JOJKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIMUX JIMYHOCTHBIX,
METaINpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS yueOHOTO mnpeamMera «Pu3nkay» JOJKHBI OTPaKaTh
TOTOBHOCTh MU CIHOCOOHOCTH O0OYYalolIMXcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEH NO3WLHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIUM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUMN, COOTBETCTBYIOIIUX TPAJULIMOHHBIM IIEHHOCTAM POCCUHCKOTO
oOIIeCTBa, PACHIMPEHHE KU3HEHHOTO OIbITA U OMbITa JEATEILHOCTH B IMPOIECCEe
peanu3alu OCHOBHBIX HANPABICHUN BOCIHUTATEIBHOW NEATEIIBHOCTH, B TOM YHCIE B
YacTHu:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKONM TO3UIMUUA OOYy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE TPAAULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTUUYECKUX M JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpPECaX IPakIaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIHLHON OpraHU3aIiy;

YMEHHME B3aUMOJCHUCTBOBATh C COLUAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHU C HX
GYHKIUSAMA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUOTUYECKOT 0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUUCKOM Ipak IaHCKOW MICHTUIHOCTH, MATPHOTHU3MA;
LIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JTOCTHXKEHUSIM POCCUHUCKHX
y4€HBIX B 001aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS,



CIIOCOOHOCTh ~ OIICHMBATh  CHUTYallMI0O W  NOPUHUMATh  OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM UYHCIE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTEeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIIOYas JCTETUKY HAyYHOrO TBOPUYECTRBA,
npucyuero GU3n4ecKoil Hayke;

S) TPy10BOIr0 BOCIIUTAHUSI:

WHTEpeC K pa3InuHbiM chepam mnpodeccuoHanbHOM AESATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UMKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOP OyAyien
npodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpPa30BaHMIO B 00J1acTH (PU3UKH Ha
NPOTSHKEHUN BCCH KU3HH;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhI, OCO3HAHHE TJI00AIILHOTO XapakTepa
AKOJIOTUYECKUX TIPOOJIeM;

IJIAHUPOBAHUE M OCYIICCTBJICHUE JICCTBUI B OKPYXKAIOIICH cpe/ie Ha OCHOBE 3HAHUS
L[eJIEW YCTOWYUBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacuIupeHrue ONbITa JEATEIIBHOCTU JSKOJIOTMYECKON HAINpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUM 110 PU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAyYHOW JEeATEeNbHOCTH, TOTOBHOCTh B TIPOIECCE H3YUYCHHS
(GU3UKM  OCYIIECTBIATh  MPOEKTHYHD U HCCIEIOBATEIbCKYI0  JEATEeIBHOCTh
WHUBUIYaJIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (OPMYJIMPOBATh M aKTYyaJU3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPEICIIATh LEIU ICATECIBbHOCTH, 3aJaBaTh NapaMETPhl U KPUTEPUHU UX TOCTUKECHUS;
BBISBIIAITh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBACMBIX (PU3HUCCKHUX
SIBJICHUSAX;

paspabarbiBaTh IUIaH pemieHus MpoOJieMbl C  yYETOM aHalWM3a HMEIONTUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB ILIEJSM,
OLICHUBATh PUCKU MOCJIECACTBUH JICATCIILHOCTH;

KOOPJAMHUPOBATh W BBHITIOJHATH PaO0Ty B YCIOBHSIX PEaJbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrbIe ucciieoBaTe/IbCKHE AelCTBUS:

BJIaJICTh HAYYHOU TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHU U METOAAMH (DU3MYECKOU
HayKHu;



BJIAJICTh HABBIKAMH yUEOHO-HCCIICIOBATEILCKON U TIPOSKTHOH NEATEILHOCTH B 00IaCTH
(Gu3UKU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOMCKY METOJIOB
pemeHus 3amad  (QU3WYECKOTO COJEP)KaHUS, TMPUMEHCHUIO pa3IMYHBIX METO/IOB
MMO3HAHUS;

BIAJCTh BUAAMH JCATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUWS, €r0 MHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHCHHIO B Pa3TUYHBIX YYCOHBIX CUTYAIUSAX, B TOM YHCIIC TIPH
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JaCTH (DUBUKY;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJW3WpPOBATh 3a7ady, BBIJIBUTATH
TUIOTE3y €€ PeIIeHUs, HaXOAUTh apTyMEHTBI IS I0KA3aTelIbCTBA CBOMX YTBEPKICHHH,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIC B XOJAC PEIICHUS 3aJadd pPe3yJabTaTbhl, KPUTHYCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33J1a4yl B 00pa30BaTEILHOMN JCATEIBHOCTH, B
TOM YHCJIC TIPU U3yYCHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITCIbHOCTH;
yYMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TIOJIXO0IBI U PEIICHUS;

CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HaBBIKAMU TIOJyYCHHS HHPOpMaIHK (PU3NIECKOTO COICPKAHUSI U3 HCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH IMOWCK, aHAJIU3, CUCTEMAaTH3alUI0 U
UHTEpIIpEeTAIMi0 UHPOPMAIIMU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINK;

UCIIOJIb30BaTh CpeACTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIIEHNH  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W  OpPraHU3allMOHHBIX 3a7a4 C
cobmogeHneM TpeOOBaHW  APrOHOMHUKH, TEXHHKH O€30IacHOCTH, THUTHEHHI,
pecypcocOepexeHusi, MpaBOBBIX U OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IMacHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJCpKAHHS B paslIWyHbBIX (opmaTax ¢ Y4ETOM
Ha3Ha4YeHUsT MHPOPMAIMKM M IIEJICBON ayJuTOPHH, BHIOMpas ONTUMAJBbHYIO (opMy
MIPEICTABIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMSATYATh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOUYKY 3PEHUSI C HMCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U HHAUBUIYAIbHON paOOThI;
BBIOWPATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOIINX MHTEPECOB U
BO3MOXHOCTEMN KAXKJI0T0 WieHa KOJUICKTHUBA;

MIPUHUMATh eI COBMECTHOW JAEATEIBHOCTH, OPraHW30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBJISITH IUIAH JEWCTBHM, pACHPENEsiTb POJIHU C
y4€TOM MHEHUN YYaCTHUKOB, 00OCYX IaTh PE3yIbTaThl COBMECTHOU padOThI;

OLICHUBAaTh KauyeCTBO CBOETO BKJIaJa W KaXJOr0 Yy4YacTHMKAa KOMAaHIbl B OO
pe3ybTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;



IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh MO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B PA3JIUYHBIX CUTYalUsIX,
MPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh UHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbLHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIAThH MMO3HABATENIBHYIO JCSATEIBHOCTh B 00JaCTU (DU3UKU U
ACTPOHOMMH, BBISIBIIATH MPOOIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJILHO COCTAaBJIATH IIJIaH PELICHHS] PACUETHBIX M KAYECTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUS TPAKTHUUYECKON pabOThl ¢ y4E€TOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTCHUN;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUsIM;

pacuIupsTh paMKH yu4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh Ha ce0si OTBETCTBEHHOCThH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO JPYAMIMU B objactu (Pu3UKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTH, OIEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JIeTh HaBBIKAMHU TIO03HABATENBHOM pedaeKcun Kak OCO3HAHHUS COBEpUIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JIs OLIEHKU CUTYAIlMH, BRIOOpA BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHS 0 UX CHHXKEHHUIO;
NPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPU aHATN3E PE3YNIHTATOB JEATEILHOCTH;
NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPU aHATN3E PE3YNIHTATOB JEATEILHOCTH;
NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce gocTukeHUs: TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MIPOTPAMMBI 10 (HU3UKE
JUISL YPOBHS CpeIHEro oOIero ooOpa3oBaHMs Yy OOYYalOIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANoIaralomii copMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CHOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHS COOCTBEHHOM SMOITUOHATBHON CPEphI, OBITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJACHUE, CIOCOOHOCTh aaliTUPOBATHCS K SMOITM OHATTBHBIM
W3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIUM, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHUKEHUIO LIEJIM U YCIIEeXY,
ONTUMU3M, HHUIIUATUBHOCTb, YMEHUE JIEUCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEH;
AMIIATUH, BKIIOYAIOLIEH CMOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBHIBATh €0 NPH OCYUIECTBIECHUU OOLIECHHUS, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOILICHUS C
JIPYTUMU JIOIbMU, 3a00TUTHCSI, TPOSBIISITH UHTEPEC U pa3peliaTh KOHPIUKTHI.



HPEAMETHBIE PE3YJIbTATDBI

K xoniy o6yuenus B 10 kiacce npeamMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CPOPMHUPOBAHHOCTH y 00YHAIOUIUXCSI YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KAapTHHBI MHUpPa, B pPa3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJOIUH, B
MIPAKTUYECKOMN AEATEIbHOCTH JTIOAEH;

YUUTBHIBATh TPAHULBl MPUMEHEHHUs U3YYEHHBIX (PU3MYECKUX MOJIENe: MaTepuasabHas
TOYKa, MHEPIMaIbHAs CHUCTeMa OTCuéra, aOCOJIIOTHO TBEPAOE TENO, UCabHBIN Tas3,
MOJIEJIA CTPOCHUS Ia30B, KUIAKOCTEN U TBEPABIX TEJ, TOYCYHBIN IJIEKTPUYECKUN 3apsil
IpH perieHuu GU3NUecKuX 3a1a4;

pacno3HaBaTh (PU3MYECKUE SIBICHHS (MPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIPHO-KMHETUYECKOM  TEOPUM  CTPOEHHsSI  BEIIECTBA U
ANEKTPOIMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE MaJieHUE TeJl, JABMXKEHHE MO OKPY>KHOCTH, UHEpLUs, B3aUMOJEHCTBUE Tell,
b dy3us, GpOyHOBCKOE JBHKEHHE, CTPOCHHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten mnpH HarpeBaHud (OXJIAXKAEHUH), TEIJIOBOE pPAaBHOBECHE, HCHApeHHeE,
KOHJICHCAllUs, IUIABJICHWE, KPUCTAJUIM3alMs, KWUIIEHWE, BIAXKHOCTh  BO3/YyXa,
NOBBILICHUE JABJICHUS ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMy COCTOSIHMSI ra3a B HM30MPOILIECCaX, AIEKTPU3ALUS TeJl, B3aUMOACHCTBHE
3aps1/10B;

ONMKCHIBATh MEXAHUUYECKOE JBM)KCHHE, UCTIONB3Ysl (pU3ndecKue BEIMUYMHbBI: KOOpANHATA,
IyTb, IIEPEMEIIECHHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, Cujla, UMILYJIbC Tela,
KAHETHYECKasi  DHEprusi, IOTEHUWalbHas DJHEpPIrus, MexaHuueckas  pabora,
MeXaHU4ecKasi MOIHOCTb; MPU OMMCAHUM NPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI
UCMOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUs] W €IUWHULBI, HAXOAUTh (HOPMYIIH,
CBSI3BIBAIOLINE IaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEIMYMHAMY;

ONMCBHIBATH W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBIEHUSA, MCIOIb3Ys
(¢u3nyeckre BEITUUYMHBI: JIaBJICHUE ra3a, TeMIIeparypa, CpeIHssl KHHETUYECKas YHEprus
XAa0THYECKOTO  JBWKECHMS MOJIEKYJ, CpEIHEKBaJgpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHsIS JHEprus, padora raza, Ko3Q(HUIMEHT IOJIE3HOTO
JEeMCTBUS TEIUIOBOTO ABUTATENs; MPU OMHCAHUM MPAaBWIBHO TPAaKTOBaTh (PU3MUYECKUN
CMBICJ HCIOJIb3YEMBIX BEJIUYMH, UX O0O3HAUEHUS U €AMHMIIbI, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMYMHAM;

ONMCBHIBATh U3YYECHHBIE DJIEKTPUYECKAE CBOMCTBA BEIIECTBA U JJICKTPUYECKUE SIBJICHHUS
(mpouiecchl), UCTIONB3YS (PU3NYECKUE BETUUMHBI: AJIEKTPUUECKHUM 3apsij, 3JIEKTPHUIECKOe
IIoJIe, HANPsLDKEHHOCTH IIOJI, MOTEHIMAN, Pa3sHOCTh I[OTEHIMAJIOB;, IPU OIKWCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCHOJIB3YEMbIX BEJIWYUH, UX 0003HAUCHUS
U eIMHMIIBI; yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C
JOPYTMMH BEJIMYMHAMMU;

aHaIM3UPOBaTh (PU3MUYECKUE TPOIECCHl U SBICHHS, UCHOIB3YS (PU3UUECKHE 3aKOHBI U
MPUHLUIBL: 3aKOH BcemupHoro tsrorenus, I, II u III 3akomsr Herotona, 3axoH
COXpPAaHCHMs] MEXaHWYECKOW DHEPruH, 3aKOH COXPAHEHUS HWMITYJIbCA, IPUHLIMI
CyNEpHO3ULIMA CWJI, IPUHLUUII PABHOIPABHUs WHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BbIE€ 3aKOHBI, CBA3b
CpeHEl KWHETUYECKOM SHEPruu TEIUIOBOrO JIBMXKEHHUSI MOJIEKYJI € aOCOJIFOTHOM
TEMIIEPATYPOH, MEPBBIM 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHHs DIJIEKTPUYECKOTO



3apsna, 3akoH KyioHa, mpu 3TOM pa3iaudaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;
OOBSICHSITh OCHOBHBIC TMPUHLMIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUA HMX O€30MaCHOTO HCIOJb30BAaHUS B IIOBCEIHEBHOM
KU3HHU;

BBINIOJIHATD 3KCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NUYECKHUX SIBICHUH U IPOLECCOB C
WCIIOJIb30BaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHHUH, Mpu 3TOM (HOPMYIUPOBATh
npobsieMy/3aadyy W THUIOTE3y Y4eOHOro OHKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEAJI0KEHHOTO 000PYI0BaHHUS, IPOBOJUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI;
OCYIIECTBIIITh TMPSAMBIE U KOCBEHHBbIC U3MEpPEHUs (U3NYECKUX BEIUYUH, MPU ITOM
BbIOMpATh ONTUMAIbHBIM CHOCOO M3MEPEHHs W HCIOJIb30BaTh M3BECTHBIE METOMbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIeIOBAaTh 3aBUCHUMOCTH MEXJIYy (QU3NYECKMMH BEIUYMHAMHU C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUM, MTPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThHI
NOJIYYeHHON 3aBUCUMOCTU (PU3MYECKUX BEJIUYHMH B BUJE TaOaHIl U rpaduKoB, AeiaTh
BBIBO/JIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

coOmoaTh MpaBuia 0E30MacHOro TpyJda NP MPOBEACHUHM HCCICAOBAHUN B paMKax
y4eOHOr0 3KCHEPUMEHTa, yueOHO-MCCIEOBATENIBCKON U MPOEKTHON JESTENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYI0BAHUS;

pemiatb pacy€THbIE 3aJlayd C SIBHO 3aJaHHOW (PU3MYECKONl MOJEbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI W TPUHIMUIIBI, HA OCHOBE aHalIM3a YCJIOBMs 3aJladyd BbIOMpATH
Gu3MUecKyt0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYHHBI U (HOPMYIIbI, HEOOXOIUMbIE
IUIs1 €€ peleHus, IPOBOJUTh PACUETHI U OLIEHUBATH PEATBHOCTh MOJTYYEHHOTI'O 3HAUYCHUS
(buznuecKoi BeTUYNHBL;

pemaTh Ka4eCTBEHHbIE 3aJ]a4i: BBICTPAUBATh JOTMYECKH HEMPOTHBOPEUHUBYIO LIETIOUKY
paccyKJIeHUui ¢ ONMopod Ha HU3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SBJICHUS;

UCIIONIb30BaTh TIPU PEIIEHWH YYeOHBIX 3aJad COBPEMEHHbIE HWH(OpMaAIMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYpUPOBaHMS, HWHTEPHpPETAlMd U MPEICTaBICHUS
y4eOHOW M HAYYHO-TIOMYJSApHOW HHGPOpMAIUH, TOJIYYEHHOH U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

MPUBOJIUTH IPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, OOBSICHEHHE TMPOLECCOB OKPYKAIOMIEr0O MHpPA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA 10 (PU3UKE B TIOBCEIHEBHOW KU3HU IS
oOecrieueHusi O€30MACHOCTH TMpHU OOpaleHuu ¢ TpudopaMu W TEXHUYECKUMU
YCTpOMCTBAMHU, MAJIi COXPAHEHHsI 3/0pPOBbS U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYyNIE C BBHINOJIHEHUEM PA3JTUYHBIX COLMAIIBHBIX POJIEH, IJIAaHUPOBATH
paboTy rpynmbl, palMOHAIBHO pacCOpPeneNarTh OOSI3aHHOCTH U IUIAHUPOBATH
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLEHMBATh BKJIaJ Ka)KJIOTrO W3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PaCCMaTPUBAEMOM MPOOIIEMBI.

K xonny o0yuenust B 11 ki1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHbI
OoTpaxkaTb CPOPMUPOBAHHOCTh Y OOYHAIOLIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POiab U MECTO (PU3HKU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KApPTHHBI MHUpPAa, B PAa3BUTHM COBPEMEHHOM TEXHUKUM M TEXHOJOTHH, B



MPAKTUYECKON JEeATEIBbHOCTH JIIOAEH, HEIOCTHOCTh U €IMHCTBO (PU3NYECKOW KapTHHBI
MUpa;

YUYUTBHIBATh TPaHUIBl TPUMEHEHUS] HU3YYEHHBIX (U3MYECKUX MOJIeNeH: TOUYCUHBIM
ANEKTPUYECKUI 3apsijl, Jyd CBETa, TOUEUHBIH MCTOYHUK CBETA, siAEpHAs MOJAEINb aToma,
HYKJIOHHAs MOJI€b aTOMHOTO siJIpa MpU PEIIeHUH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (hu3nuecKkue SBJIEeHUs (MPOIECChl) U OOBSICHIATH UX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKN M KBAHTOBOM (DU3MKH: AJIEKTPUYECKAs] MPOBOAMMOCTb, TEILIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBHS TOKAa, B3aUMOJIEWCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAs WHIYKIMS, JACHUCTBUE MarHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM U
JOBWKYIIUNCA 3apsifl, SJEKTPOMAarHUTHbIE KOJe0aHUs U BOJHBI, MNPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBeTa, OTpa)KeHUe, MpesioMiieHre, uHTepdepeHuus, Audpakuus u
noJisipu3alids CBeTa, Jucmhepcus cBera, ¢dotodnekTpuueckuii 3pdext (bhoTodddexr),
CBETOBOE JaBJ€HHE, BO3HUKHOBEHHE JIMHEHYATOro CIHEKTpa aroma BOJOpOja,
€CTeCTBEHHAsl U UCKYCCTBEHHAs PaJUOAKTUBHOCTH;

OMKCHIBATh M3yUYEHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE, ONTUYECKHUE,
ANEKTPUUECKYIO TPOBOJUMOCTH PA3JIMYHBIX CpEll) U DBJIEKTPOMATHUTHBIE SIBICHUS
(mporiecchl), UCTONB3YS (PU3NYECKUE BEIMYMHBI: SJECKTPUUYECKUN 3apsij, Cuia TOKa,
ANEKTPUUECKOE HAMPSIKEHUE, JIEKTPUUYECKOE CONMPOTHUBICHHUE, PA3HOCTh MOTEHIIMATIOB,
ANEKTPOABMKYIAsA cuia, paboTa TOKa, MHAYKIMS MArHUTHOTO MOJist, cuia Ammepa,
cuna JlopeHna, MHIYKTUBHOCTh KAaTYIIKH, SHEPIHsl 3JIEKTPUUECKOT0O W MArHUTHOIO
noJied, Mepuoj U 4acToTa KosebaHuii B KojiebaTeIbHOM KOHTYpE, 3apsij U cuja TOKa B
npolecce TapMOHUYECKUX JJIEKTPOMArHUTHBIX KosieOaHuii, (POKycHOEe paccTosiHue u
ONTHUYECKAsl CWJIA JIUH3bI, IPU OMUCAHUU TPABWIBHO TPAKTOBATH (DPU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYeHUs W EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUYUHY C IPYTUMU BEIUUHMHAMM;

ONMKCHIBATh M3YyYCHHBIC KBAHTOBBIC SBJICHUS U MPOIECCHI, HUCIONB3Ys (uzndyeckue
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M 4YaCTOTA CBETA, YHEPTHUS
U UMIyIbC (QOTOHA, TEPHOJ TMOJIypaclaaa, SHEPrus CBA3UM ATOMHBIX sjep, MpH
OMHMCAHUM TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOJNB3YEMbIX BEITUYHH, HX
0003HaUYEHUsI M EIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE AAHHYIO (PHU3UYECKYIO
BEJIMYUHY C APYTUMH BEJIMYMHAMU, BEIYUCIIATH 3HaAU€HUE (PU3NUECKON BEIHMYHHBI;
aHAM3UPOBATHh (PU3MYECKUE TPOIECCHl U SBICHUSA, UCTIONB3Yd (DU3UUECKUE 3aKOHBI H
MPUHLUIBL: 3aKOH OMa, 3aKOHBI IMOCJEAOBATEIBHOTO W MapajlIeIbHOTO COECIMHEHUS
MMPOBOJHUKOB, 3akOoH J[oyns—JleHna, 3aKOH S3JE€KTPOMAarHUTHOW WHIYKLMH, 3aKOH
MPSIMOJIMHEWHOTO PACHpOCTPAHEHUS CBETAa, 3aKOHbl OTPAaKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUST CBETa, ypaBHeHWE OWHINTeHHA Mg PorodddexTa, 3aKOH COXpaHCHUS
SHEPI'UH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUUYECKOrO 3apsija,
3aKOH COXpPaHEHMs MacCOBOIO 4YHCJa, MOCTyjlaThl bopa, 3akOH pagnoaKkTUBHOTO
pacnaja, mpy STOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MATEMATHIECKOE
BbIpaK€HUE U YCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

OMpeNeNATh HANPABICHUE BEKTOPA UHAYKIMA MArHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl AMnepa u cuiiel Jlopenna;

CTPOUTH U OMUCHIBATh U300paXEHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOW JTMH301;
BBITIOJIHATh YKCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NUECKUX SBICHUU M MPOILECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUM: mpu 3ToM (HOPMyIHpOBaTh



npobsieMy/3aadyy M THUIOTE3y Y4eOHOro OHKCHEPUMEHTA, COOUpaTh YCTAaHOBKY U3
MIPEITOKEHHOTO 000PYI0BaHHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;
OCYIIECTBIISITh TIPSAMBIE W KOCBEHHBIC W3MEPCHUS (U3MYCCKUX BEIMYHMH, TIPU 3TOM
BBEIOWPATh ONTHMAJBHBIN CIIOCO0 HW3MEPEHUS W WCIOJb30BaTh HM3BECTHBIC METOIbI
OLICHKU ITOI'PEIIHOCTEH U3MEPEHU;

WCCJICIOBAaTh 3aBUCUMOCTH (U3MUYECKMX BEJIWYMH C HCIIOIB30BAHUEM IPSMBIX
U3MEPCHUH: TIPU OTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTAThI
MOJIYYCHHOW 3aBHCHMOCTH (PU3MYECKUX BEIWYMH B BUJIE TAOIMI] U rpadUKOB, JCIaTh
BBIBOJIBI 110 PE3yJibTaTaM UCCIIEIOBaAHUS,

coOroaTh MpaBuiia 0€30MacHOro TpyAa IMpU MPOBEACHUU MCCIEIOBAaHUM B paMKax
y4e0HOr0 3KCHEPUMEHTa, y4eOHO-MCCIEIOBATENbCKON U MPOEKTHON JAESITENIbHOCTH C
UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemaTth pacy€THbIE 3aJayd C SBHO 3aJaHHON (DU3WYECKOW MOJIENbI0, HCIOIb3YS
dbu3uveckue 3aKOHbI M TPUHILMIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJlaud BLIOMPATH
(GU3HUECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI M (HOPMYJIbI, HEOOXOIUMBIC
JUIsl €€ pelleHus, MPOBOJIUTh PACUEThI U OIIEHUBAThH PEAbHOCTh MOJTYUYEHHOT'0 3HAUCHUS
(bu3HUECKON BETUIMHBI;

pelaTh KAYECTBEHHBIC 3aJ]a4M: BBICTPAUBATh JIOTUYCCKU HEMPOTHBOPCUYUBYIO IECITOYKY
paccyXJIeHUH ¢ Omopod Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PuU3MUeCcKue
SIBJICHHSI,

UCIIOJIb30BaTh TIPH PEIICHWH YYEeOHBIX 3ajad COBPEMCHHBIC HWH()OpPMAIMOHHBIC
TEXHOJOTUU JUIsl TIOWMCKA, CTPYKTYpUPOBAHUS, HWHTEPIpPETAllMd W TPEICTaBICHHUS
y4eOHOM M  Hay4HO-TIOMYJSpHOW HMHQOpMAIMK, TOJYYEHHOHM W3  pPa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMWCTB,
pa3nuyaTh yCIOBHS MX 0€30MaCHOTO UCIIOJIH30BAHUS B IOBCETHEBHOM KU3HU;
NPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHE TWIPOIECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTUE TEXHUKU H
TEXHOJIOTHM;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TMOBCETHEBHOW >KH3HU JJIs
obecricueHus: OE30MACHOCTA TIPU  OOpAIICHHMH ¢ TPUOOpaMH M TEXHHUYECKUMHU
YCTPONCTBAMH, JUIsI COXPAHEHUS 3[0POBbS U COOJIOJIEHUS HOPM OKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTe B TpyHNe C BHINOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH, MIAHUPOBATH
paboTy Tpymmbl, paHOHATBHO pACTIpENCNsITh OO0S3aHHOCTH W IUIAHUPOBATH
JESITENHHOCTh B HECTAH/IAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH BKIIAJ KaKIOTO U3
YYaCTHHUKOB rpymmbl B PEIICHUE pacCMaTpUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

Ne n/m HanmeHnoBanue pa3jae/ioB H TeM NIPOrpaMMbI KoauvecTBo yacoB DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
Bceero Kontp. pecypcol
padoThbI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
1.1 ®u3nKa 1 METO/Ibl HAYYHOTO MTO3HAHUS 2 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 13 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 13 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 14 1 bubmuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 40
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU 13 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A . @
3.2 TPSTATIIHE COCTONMA BEMECTRa. Thas0Bhle 9 Bu6nnorexa LIOK https://m.edsoo.ru/7f41bf72
MIEePEXOIbI
3.3 OCHOBBI TEPMOIUHAMUKHU 17 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 39
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKkTpocTaTuKa 10 bubmuoteka L{OK https://m.edsoo.ru/7f41bf72
I1 i i .T
4.2 OCTOSHHBIH SHCKIPHHCCKII TOK. 1OKH B PAsITHAX 8 1 bubmuoteka L{OK https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 18
PesepBHOE Bpemst 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC



Koa-Bo yacoB

DJIEeKTPOHHbIE

Ne Tema ypoka KomTp. Hara uudposbIe
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
n/n padoThI
pecypchl
®dusuka — aMEHTaJbHasl HayKa O ozae. Ha € METO
1 HOI/;HI/:;II/IH ?))IZ]H . 1;ilfoHTer(I))I;ifnfll 12{1 }I;IE)JII) :IE)CI/EZ: i[dMeHT};q;I{I?;eOMHT/I 1);[ Iﬁ orecce 1 bubmorexa HOK
PYAIOI pa. P p pon https://m.edsoo.ru/ff0c32e2
ITO3HAHMS Npupoasl. HaydHble rHIOTE3BI. 01.09.2023
MopenupoBaHue SBICHUM U 00BEKTOB MPUPOAbI. POJIb MaTeMaTHKH B
2 ¢uzuke. GuznyecKue 3aKOHbI U TEOPUH, IPAHULIBI UX IPUMEHUMOCTH. 1 https://m.edsoo.ru/ff0c32¢2
OcHoBHbIe eMeHTsl DKM, 04.09.2023
3 Mexanuveckoe ABUKEHUE U €r0 OTHOCUTEIHLHOCTh. CrocoObl onMcaHust 1 bubnuoreka [JOK
MEXAHUYECKOTO IBIDKECHUA. 07.09.2023 | https:/m.edsoo.ru/ff0c33e6
4 [Tepemenienne. CKOpOCTh PAaBHOMEPHOTO MPSMOJIHMHEHHOTO TBHKCHHS 1 bubmrorexa IJOK
pemettiere. LKopocth p P P g 08.09.2023 | https://m.edsoo.ru/ff0c3508
5 VYpaBHeHUE NPSIMOIMHEHHOTO PAaBHOMEPHOTO ABMXKEHUS TOUKH. [ paduku 1 bubmuorexa [JOK
PaBHOMEPHOTO MPSIMOJIUHEHHOTO JIBHKEHUS 11.09.2023 | https://m.edsoo.ru/ff0c3620
6 MrHoBeHHas cKopocTb. CI0KEHHE CKOPOCTEMN 1 bubmorexa HOK
poctb- pocTel. 14.09.2023 | hitps://m.edsoo.ru/ff0c372¢
7 Yckopenue. [[BUxkeHHE ¢ TOCTOSIHHBIM YCKOpeHHeM. CKOpPOCTh PH 1 bubnuoreka [IOK
JBMJKEHUU C IIOCTOSIHHBIM YCKOPEHUEM. 15.09.2023 | https://m.edsoo.ru/ff0c39¢cc
8 I'pacduk ckopoctu. YpaBHEHUE ABUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM 1 bubmiorexa LIOK
P pocTH. 7P A yerop 18.09.2023 | hitps://m.edsoo.ru/ff0c3ada
9 Cpoboanoe manenue tein. JI/p. Ne 1. Ismepenue yckopeHust CBOOOHOTO 1 hitps-//m. edsoo.ru/ff0c32e2
najeHus. J[BimkeHne ¢ IOCTOSTHHBIM YCKOPEHHEM CBOOOTHOTO TaICHHUS. 21.09.2023
10 JIBukeHwue Tena, OpomieHHOro ropuzoHTanbHo. JI/p. Ne 2. MccnenoBanue 1 bubnunorexa [JOK
JBIDKCHUS TeJla, OPOIICHHOTO TOPU30HTAIILHO. 22.09.2023 | https://m.edsoo.ru/ff0c3be8
11 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY. 1 25.09.2023 | https://m.edsoo.ru/ff0c32e2
12 JIBUKEHHE 10 OKPY>KHOCTH € MOCTOSTHHOM 110 MOYJIF0 CKOPOCTBIO. 1 httns://m.edsoo.ru/ff0c32e2
LlenTpoCcTpeMUTEIBHOE YCKOPEHUE. 28.09.2023 PSSR ]
13 [TocTynarensHO€ NBUYKEHME TBEPAOTO Tela. BpamarenbHoe JBUKEHNE 1 https://m.edsoo.ru/f0c32e2
TBEPAOIO Tela 29.09.2023
14 Pemrenue 3agau Ha paBHOMEPHOE U PaBHOYCKOPEHHOE ABUXeHUE. Perenue 1 https://m.edsoo.ru/f0c32e2
3aJ1a4 Ha pacyeT paBHOYCKOPEHHOE JBMKECHHUE IO OKPYKHOCTH. 02.10.2023
15 K/p. Ne 1. OcHOBBI KHHEMATUKU MaT€pPHAIbHOMN TOUKH. 1 05.10.2023 | https://m.edsoo.ru/ff0c32¢e2
16 [IpocTpaHCTBO M BpeMsI B KIIACCUUECKOM MeXaHuKe. MIHEpIMOHHbIE 1 06.10.2023 | https://m.edsoo.ru/ff0c32e2




cucreMsbl orcuera. MarepuanbsHas To4ka. IlepBbiil 3akoH HeroTOHA 1
T'PAHUIIBI €0 IPUMEHUMOCTH.

17 Macca Tena. Cuna. [lpunnun cynepnosunuu cui. Bropou 3akon Heiotona 1 bubmmoreka [JOK
JUISl MATEPHAIBHOU TOYKHU 09.10.2023 | https://m.edsoo.ru/ff0c3be8
18 Tperun 3akoH HproTOHA 11711 MaTEepUAIIBHBIX TOYEK 1 bubmorexka [TOK
12.10.2023 | https://m.edsoo.ru/ff0c3bed
19 [IpuHuun oTHOCKUTENBHOCTH ["anuies. 3akoH BCEMUPHOTO TATOTEHUS. 1 bubmorexka [TOK
13.10.2023 | https://m.edsoo.ru/ff0c3d00
20 [lepBas kocmuueckas ckopocTh. 3akoHbl Kemiepa. Mcnonb30Banne 3akoHOB 1 hitps.//m.edsoo.ru/f0c32¢2
MEXAHUKH U1 OOBSICHEHNS IBKEHNU HEOSCHBIX TE 16.10.2023
21 [Tpumenenne 3akoHOB HploTOHA. J[BMKEHHE T 10 HAKJIOHHOW TUIOCKOCTH. 1 19.10.2023 | https://m.edsoo.ru/ff0c32e2
22 Cuiia TshxectH U Bec Tena. HeBecoMocTb. 1 20.10.2023 |  https://m.edsoo.ru/ff0c32¢2
bu6moreka [IOK
23 Cuna ynpyrocth. 3axo I'yka. Bec resa : 23.10.2023 | https://m.edsoo.ru/ff0c3el8
24 Cuna tpenus. Koadpdunuent tpenus. Cuita conpoTUBIICHHS IPU JBUKEHUN 1 bubmuorexa [JOK
Teja B JKUIKOCTH WIIM Ta3e 26.10.2023 | https://m.edsoo.ru/ff0c3f76
75 [Tpumenenne 3akoHOB ABWKEeHUST HproToHA. JIBIKEHHE IO IEMCTBUEM 1 https-//m.edsoo.ru/f0c32e2
HECKOJIbKUX CHIL. 27.10.2023
26 JI/p. Ne 3. V3yuenune ABMKEHUS TeJa MO JCHCTBUEM CHJT TSHKECTH H 1 https-//m.edsoo.ru/f0c32e2
YIIPYTOCTH. 09.11.2023
27 [Ipumenenue 3akoHOB HproTOHA. [IBUXKEHUS CBSI3aHHBIX TEJl. 1 10.11.2023 | https://m.edsoo.ru/ff0c32e2
28 K/p. Ne 2. OcHOBBI TMHAMHUKHU MaTepUATbHON TOYKU 1 13.11.2023 | https://m.edsoo.ru/ff0c32e2
9 Nmnynsc maTepuanbHOi Touku. Jpyras hopMyIupoBKa BTOPOTo 3aKOHA 1 hitps-//m. edsoo.ru/ff0c32e2
Hprotona. 3akoH coXpaHeHUs] UMITYJIbCa 16.11.2023
30 PeakTuBHOE nBMXKEHUE. I/IcrionL3OBaHHe 3aKOHOB MEXAHUKH JIJIs1 Pa3BUTHUS 1 hitps-//m.edsoo.ru/ff0c32e2
KOCMHUYECKHUX UCCIENOBAHUM. 17.11.2023
31 Pabora cunpl. MoOIIHOCTE. 1 20.11.2023 | https://m.edsoo.ru/ff0c32e2
32 Oueprusi. Kunernueckasi 3Heprusi U €€ U3MEHEHHE. 1 23.11.2023 | https://m.edsoo.ru/ff0c32e2
33 PaGora cuibl Tspkectu. PaboTa cuibl yrpyroctu. 1 24.11.2023 | https://m.edsoo.ru/ff0c32e2
34 [TorennmanbHast SHeprus. 3aKOH COXpPaHEHHUs] MEXaHUYECKON SHEPrHH. 1 27.11.2023 |  https://m.edsoo.ru/ff0c32e2
35 JI/p. Ne 4 CoxpaHeHHe MEXaHUYECKOI SHEpruU MO AeHCTBUEM CHUIT 1 hitps-//m.edsoo.ru/ff0c32e2
TSDKECTH U YIIPYTOCTH. 30.11.2023
3aKOH M3MEHEHUs NIOJIHOM MEXaHUUeCKOU 3Heprun. Pemenne 3a1a4y Ha
36 3aKOH COXpaHeHus: MexaHudyeckoi snepruu. JI/p. Ne 5 CpaBHeHue paboThl 1 https://m.edsoo.ru/ff0c32e2
CWJIBI C U3BMEHEHUEM KMHETUYECKOW DHEPIUU Tela 01.12.2023




37 AOCOIIIOTHO HEYpyroe 1 aOCOJIFOTHO YIPYTOe CTOJTKHOBEHHUSI. 04.12.2023 | https://m.edsoo.ru/ff0c32¢2

38 K/p. Ne 3. 3akoHBI COXpaHEHHUs B MEXaHHKE. 07.12.2023 | https://m.edsoo.ru/ff0c32¢2

39 PaBHoBecue cuit. [lepBoe yciioBue paBHOBECHS TBEPAOTO Tejla. MOMEHT https://m.edsoo.ru/ff0c32e2
cwibl. Bropoe yciioBue paBHOBECHS TBEPAOIO TENA. 08.12.2023

40 Pemrenne 3aaa4 ¢ MCNOJIB30BAHUEM YCIOBHSI CTATUCTUYECKOIO PABHOBECHSL. 11.12.2023 | https://m.edsoo.ru/ff0c32e2

41 Pemenue 3aga4 ¢ UCNOJIb30BAaHUEM TTPABUJIA MOMEHTOB. 14.12.2023 | https://m.edsoo.ru/ff0c32e2

42 LenTp TskecTH (LEHTP MAacc) CUCTEMbl MaTEPUATIBHBIX TOUYEK U TBEPJOTO https://m.edsoo.ru/ff0c32¢2
Tena. PenieHue 3aa4 Ha ONpeIEICHUE [IEHTPA TSKECTH. 15.12.2023
AToMHCTHYECKAs THIIOTE3a CTPOCHMS BEUIECTBA U €€ dKCIIEPUMEHTAIBHOE

43 nokaszatenbetBo. OcHoBHble nosnoxenuss MKT. Pazmepsr Mmonekyn. Macca https://m.edsoo.ru/ff0c32¢2
MoOJIeKyJbl. KosimuecTBo BemniecTna. 18.12.2023

44 BpoyrnoBckoe nBrxenne. CHITbI B3aUMOJICHCTBUS MOJIEKYIT 21.12.2023 | https://m.edsoo.ru/ff0c32e2

45 Ctpoenue ra3000pa3HbIX, KUIKAX U TBEPIBIX TEII. 22.12.2023 | https://m.edsoo.ru/ff0c32e2
Mogenp nieanpHOTO ra3a. I'paHuIbl NPUMEHUMOCTH MOJEIIH NIEATBHOTO

https://m. ru/ff0c32e2

46 raza. OcHoBHoe ypaBHeHne MKT rasa. 25.12.2023 it/ edsoo /it d2e

47 Pemenue 3agau Ha ocHoBHOE ypaBHeHne MKT naeanbHOro rasa. 28.12.2023 | https://m.edsoo.ru/ff0c32e2

48 AbcomoTHas TemnepaTtypa. Temmneparypa Kak Mepa cpeHei KHHETUYECKOM https=//m.edsoo.ru/f0c32e2
SHEPIUHU JIBWKEHUS MOJIEKYJ

49 PemeHmE 3a71a1 Ha yCTaHOBJICHHE CBA3M MEXKJly CPEHEH KHHETHICCKON https://m.edsoo.ru/f0c32e2
SHEPIrUer TEIUIOBOTO ABMYKEHHS MOJIEKYII C IABJICHUEM U TEMIIEPATYPOU

50 N3mepenue ckopocreld MosIeKya ra3a. Pacnipenenenre MoJiekyi rasa mno https://m.edsoo.ru/f0c32e2
CKOPOCTSIM.

51 YpaBHEHHE COCTOSIHUS UICATBLHOIO rasa. https://m.edsoo.ru/ff0c32e2

52 ["azoBbie 3akoHbBI. M301IpOIIECCHI. https://m.edsoo.ru/ff0c32e2

53 JI/p. Ne 6. MccnenoBanue 3aBUCUMOCTH 00bEMa raza OT TeMIlepaTyphl Ipu https://m.edsoo.ru/f0c32e2
IIOCTOSIHHOM JAaBJICHUH.

54 Pemenne rpaduyeckux 3a1a4 Ha ra30BbIe 3aKOHBI. https://m.edsoo.ru/ff0c32e2

55 K/p. No 4. OcnoBel MKT mneansHOTO Ta3a. https://m.edsoo.ru/ff0c32e2

56 HacepiieHHble 1 HEHACHIIIEHHBIE MTapbl. 3aBUCUMOCTD JJaBJICHUS https://m.edsoo.ru/f0c32e2
HACBIIIEHHOT0 napa oT Temneparypsl. Kunenue.

57 Bnaxxnocts Bo3ayxa. Pemienue 3axau Ha OnpeeneHne XapakTepuCTUK https://m.edsoo.ru/f0c32e2
BJI&YKHOCTH BO3/yXa.

58 Monens crpoenns xuakocrei. Mcnapenue. Konnencanusi. Pvacqu https://m.edsoo.ru/f0c32e2
KOJINYECTBA TEIUIOTHI TP U3MEHEHUH arperaTHbIX COCTOSIHUM.

59 IToBepxHOCTHOE HaTshkeHUE. CMaunBaHNUE U KAIWIISIPHOCTD. https://m.edsoo.ru/ff0c32¢2




JI/p. Ne 7. I3mepeHne moBEpXHOCTHOTO HATSHKEHUS. Pemenue 3a1a4d Ha

60 N - https://m.edsoo.ru/ff0c32e2
CBOMCTBA IMOBEPXHOCTHOIO CJIOS KHIKOCTEH.
Mogenb cTpoeHust TBepAbIX Tell. JedeKTsl KPUCTAITHYECKON PeIIETKH.

61 Kpucrannuzanus u miasienue. PacyeT KkonmM4yecTsa TEIIOTH IPU https://m.edsoo.ru/ff0c32¢2
W3MEHEHUHU arperaTHoro COCTOSTHUSL.

62 Jl/p. Ne 8. VI3amepeHune ynenbHON TETIOEMKOCTH BEIISCTBA. https://m.edsoo.ru/ff0c32¢2
MexaHnueckrne CBOMCTBA TBEPABIX TeJl. Pelienue 3a1a4 Ha MEXaHUYECKUE

63 . P s https://m.edsoo.ru/ff0c32¢2
CBOMCTBA TBEPJIBIX TEIL.

64 Pemenue 3agau Ha arperaTHble COCTOSIHHS BEIIECTB. https://m.edsoo.ru/ff0c32e2

65 BuyTpennsis sHeprus u cnocoObl €€ U3MEHEHU. https://m.edsoo.ru/ff0c32e2

66 PaboTta B Tepmonunamuke. KoinrdecTBO TEIIOTHI. https://m.edsoo.ru/ff0c32¢2
[TepBrIil 3aK0H TepMOAMHAMUKY. Pelienue 3a1a4 Ha NPUMEHEHHE TIEPBOTO

67 P pMOZ a P p https://m.edsoo.ru/ff0c32e2
3aKOHAa TEPMOJIMHAMHUKHU.
[TepBrIil 3aK0H TepMOAMHAMUKY. Pelienue 3a1a4 Ha NPUMEHEHHE TIEPBOTO

68 P pMOZ a P p https://m.edsoo.ru/ff0c32e2
3aKOHA TEPMOJIMHAMHUKHU.
[Topsimox u xaoc. HeoOpaTUMOCTB TETUIOBBIX MPOIIECCOB. BTOopoit 3akoH

69 AL p pot p https://m.edsoo.ru/ff0c32e2
TEPMOJUHAMUKH U €0 CTATUCTUYECKOE NCTOJIKOBAHUE.

70 [TpuHIUIIBI AEHCTBUS TEIIOBBIX MalInMH. K TErioBoil MallluHBI. https://m.edsoo.ru/ff0c32e2

71 Pemenue 3aga4 Ha pacyeT KIiJl TEMJIOBBIX IBUTaTENCH https://m.edsoo.ru/ff0c32e2
[IpoGnembl SHEPTETUKH U OXpaHa OKpYXKarolllel cpenpl. Pemenue 3aqad Ha

72 P p P PYAIOMIEH Cpent g https://m.edsoo.ru/ff0c32e2
3aKOHbI TEPMOJVMHAMHUKH.

73 K/p. No 5. OcHOBBI TEPMOIMHAMHKH. https://m.edsoo.ru/ff0c32e2
DJIEeMEHTapHbIN IEKTPUUECKUI 3apsijl. 3aKOH COXPAHEHUS SJIEKTPHUIECKOTO

74 P P P p P https://m.edsoo.ru/ff0c32e2
3apsa.

bubnuoreka [JOK
75 3akon Kynona. Pemenue 3aga4 Ha 3akoH Kynona
Y 2 Y https://m.edsoo.ru/ff0c43d6

76 Dnektpuyeckoe nose. HanpsyKeHHOCTh 3JIEKTPUYECKOro MOJIs. https://m.edsoo.ru/ff0c32e2

77 JIunuu HanpsoxkeHHocTH. [IpUHIKI Cynepno3uiuy AIEKTPUUECKUX MOJIEH. https://m.edsoo.ru/ff0c32e2

78 IIpOBOAHUKH B JIEKTPUYECKOM M0JI€. JIUDIIEKTPUKH B DIIEKTPUYECKOM II0JIE. https://m.edsoo.ru/ff0c32e2
[TorenumansHOCTB dneKTpOCTaTHYECKOrO TI0JIs1. [ToTeHIMan

79 ! p 1 https://m.edsoo.ru/ff0c32e2
3NEKTpUUECKOTO noJisd. PazHocTh norennumanos. Hanpsbkenue
CBs13b HAIIPSKEHMSI C HAMPSHKEHHOCTBIO 3JIEKTPUUYECKOTO 1oJisl. Pemenue

80 P p P https://m.edsoo.ru/ff0c32¢2
3a/1a4y Ha pacueT HAMpPSKEHHOCTH U HANPSHKEHUS SJIEKTPUUYECKOTO MOJISL.

81 OnexkTpuueckas eMKocTb. KoHzeHcaTophl. https://m.edsoo.ru/ff0c32e2

82 OHeprus MEeKTPOCTaTUYECKOTOo NoJisl. Penienue 3a1a4 Ha pacueT S3HEPTUU https://m.edsoo.ru/ff0c32¢2




QJICKTPOMArHUTHOI'O BSaHMOI[GfICTBHSI.

83 K/p. Ne 6. OCHOBBI 2JIEKTPOCTATHUKH. 1 https://m.edsoo.ru/ff0c32e2

34 Dnextpuueckuii Tok. YciaoBus. HeoOXoaumbIe is CyIIECTBOBAHUS 1 hittps://m.edsoo.ru/f0c32e2
IEKTPUUECKOTO ToKa. 3akoH Oma i ydacTKa IeIu.

85 [TocnenoBarenbHOE U TApAILIEIBHOE COSUHEHNE MPOBOTHUKOB. 1 https://m.edsoo.ru/ff0c32¢2

.Ne 9. "

36 JI/p. Ne 9. M3yuenue mocae10BaTeIbHOTO U MAPAIIICIIBHOTO COCTUHEHUS 1 hitps.//m.edsoo.ru/f0c32¢2
ITPOBOTHUKOB.
P .

37 aboTa 1 MOIIHOCTH TOKa. Pemenune 3aay Ha pacueT paboThl U MOIITHOCTH 1 hitps-/m.edsoo.ru/f0c32e2
TOKa

88 3akon Oma JyIst TOJTHOM 1enu. DJIEKTPOIBIKYIIAs CHIIA. 1 https://m.edsoo.ru/ff0c32¢2

39 JT_ZE;TNQ 10. VI3mepenue 3/1¢c ¥ BHYTPEHHETO COMPOTUBIIEHUS HCTOUHHUKA 1 hitps://m.edsoo.ru/f0c32¢2

90 Pemrenne 3amay Ha 3akoH OMa IS IOJTHOM IENH. 1 https://m.edsoo.ru/ff0c32e2

91 K/p. No 7. 3akoHBI MOCTOSTHHOTO TOKA. 1 https://m.edsoo.ru/ff0c32e2

90 DNEKTPUUYECKUN TOK B METAJUTaX. 3aBUCUMOCTH COTIPOTHRBIICHHUS 1 hitps://m.edsoo.ru/ff0c32e2
MTPOBOJIHHKA OT TeMIepaTypbl. CBEpXIPOBOJIUMOCTD.

93 Pemenue 3a1ay Ha pacyeT CONPOTHUBIIEHUS IPOBOIHUKOB B 3aBUCUMOCTH OT 1 hitps://m.edsoo.ru/ff0c32e2
TEeMIIEpaTyphl.

94 DIEKTPUYECKHUN TOK B JJIEKTPOJIMTAX. 3AKOH 3JIEKTPOIN3a 1 https://m.edsoo.ru/ff0c32e2

95 Pemenue 3anau Ha 3akoHbl Dapajaes 1 https://m.edsoo.ru/ff0c32e2

96 DnexTpuyecKuil TOK B razax. HecaMocTosTebHBIN U CAMOCTOATEIbHBIN 1 hitps://m.edsoo.ru/ff0c32¢2
paspsiabl. [1nasma.

97 DNEeKTpUUYECKUN TOK B BaKyyMe. DJIEKTPOHHBIEC MyYKU. DIIEKTPOHHO- 1 hitps://m.edsoo.ru/ff0c32¢2
JydeBasi TpyoOKa.

08 [TonynpoBOAHUKH. C96CTBeHHaﬁ U IIPYMeECHas MPOBOJIUMOCTb. 1 hitps://m.edsoo.ru/ff0c32e2
[TonynpoBoaHuKOBbIH Auoa. [loynpoBoIHUKOBBIE TPHUOOPEL..

99 CamocTtosarenbHas pabota «CpaBHUTEIbHAS XapaKTEPUCTHKA 1 hitps://m.edsoo.ru/ff0c3262
MIPOBOJMMOCTH PA3IUYHBIX CPEI»

100 [ToBTOpenue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 1 https://m.edsoo.ru/ff0c32e2

101 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 1 https://m.edsoo.ru/ff0c32e2

102 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3alUs 3HAHUI 1 https://m.edsoo.ru/ff0c32e2
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA

MGTO}II/I‘{CCKI/IG MaTcpualibl 1 CIIPAaBOYHUKH.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

https://m.edsoo.ru/ff0c32e2
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