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PABOYAS ITIPOI'PAMMA
(paKkyJIbTATUBHOI0 Kypca «YUMMCcS peliaThb 3a1a4M 1o pusnke»

s ooygaronuxes 10 - 11 kimaccoB



COJEPKXAHUE OBYYEHUA
Conepxkanue (akynbTaTUBa COIJIACOBBIBAETCS C COAEpXkaHHEM 0a30BOro Kypca
(U3HKHU B CpeIHEN LIKOJIE.

10 KVIACC

Mexannka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUKEHHSI.
Cucrema orcuéra. Tpaekropus.

ITepemenienne, CKOpPOCTb (CpemHsii CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEpUaIbHOM TOYKH, MX MPOEKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CioxeHue nepeMenieHuii U CI0KeHUEe CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBobOosiHOE najieHne. Y ckopeHue CBOOOAHOTO MaIeHHUs.

KpuBonuHeiitHoe qBUKEHHE. [|BIKEHNE MaTEPUATIBHON TOYKH 110 OKPYKHOCTHU
C MOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yactora obpamenus. LleHTpocTpeMuTeNnsHOE YCKOPEHUE.

Tema 2. lunamuka

IIpuanun  otHocutenbHOCTH  l'aymmes.  IlepBbii  3akoH  HbroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepnosunnu cui. Bropoi 3akod HeroToHa i
MaTepralbHOM TOYKU. TpeTui 3akoH HpIOTOHA 111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cuia Tspkectd. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoabxeHus1, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cuia TPeHHs CKOJIBKEHHS U cujia TpeHus mokos. Koaddumment tpeHus.
Cua conpoTUBIIEHUS NPU JBUKEHUU Tela B KUIKOCTH WUIIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIbI OTHOCUTEIBHO OcCH BpamieHus. llieuo cunbl. YcmoBus
paBHOBECHS TBEPAOIO TEIIA.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuaibHOW TOYKM (Tesa), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynec cuiabl U MU3MEHEHHE HUMITyJIbCa TeNld. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

PaGota cunbl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepualibHOM TO4YkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOW SHEPTHM.



IlorenmuanpHas SHEPrusl. IToreHnuansHas SHEPIUs YIIPyTO
nedopMupoBaHHON MPYXUHBL. [loTeHITMaNbHAS SHEPTUA Tejla BOJIM3U MTOBEPXHOCTH
3eMIIn.

IToTenuansHEBIC u HEMOTEHIIHAIbHbBIC CHUIBL. CBa3b paboThI
HEMOTEHIIUAJILHBIX CUJT C U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOU YHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

MousekyasipHas pu3MKa 1 TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT mMeopuu

Macca u pasmepsl MoJiekyil. KonunuectBo BemectBa. [locTtostHaas ABoraapo.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU UIECATBLHOIO ra3a.
AOcomoTHasE TeMIieparypa Kak Mepa cpeHeld KMHETUUYEeCKOW SHEPIuH TEIIOBOTO
JBHOKEHHUS yacTull ra3a. ['a3oBeie 3akoHbl. YpaBHeHUEe MenaeneeBa—Kaneipona.
3akon JlanpToHa. M3omponeccsl B UACANbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduyeckoe mpeacTaBieHHE H3OMPOIIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

Tema 2. OcHoevl mepmoouHamuKku

BHyTpeHHsIs d9HEPrUsl TEPMOAMHAMUYECKON CUCTEMBI. KOIMYecTBO TEMNOTHI U
pabora. BHyTpeHHssi 3HEprusi OJHOATOMHOIO HJeajdbHOro rasa. KommuecTBo
TEIUIOTHI ITPU TEIIONEPENAUE.

IlepBblii  3akOH  TepMoaAWMHAMUKHU. lIpuMeHeHuMe  mepBOro  3aKoHa
TEPMOJMHAMUKH K U3ormpoiieccaM. ['padudeckas uHTepnperanus padoThl rasa.

Koapdunment nonesnoro aeiictsus temioBod mamuHbl. [Hukn Kapro u ero
KO3 (D PHUITUEHT MOJIE3HOTO ICHCTBHS.

Tema 3. Azpecammnivie cocmoanus eewyecmea. Pazoevie nepexoovl

VY nenbHas TemioTa mapooOdpa3oBaHUsA. 3aBUCHUMOCTb TEMIEPATYPhl KUTICHUS
OT J1aBJICHHS.

VY nenbHas TemIOTa MIIABJIEHUA. Y paBHEHUE TEIJIOBOro OanaHca.

JIEeKTPOTUHAMHKA

Tema 1. Inexkmpocmamuxa

3aKOH COXpaHEHHMS JJIEKTPUUECKOTO 3aps/a.

3akoH Kynona. Hanpsok€HHocTe — snekTtpuyeckoro mois. [IpuHnwmn
CYNEpPIIO3ULIUU DJIEKTPUUECKUX Moyield. PaboTa cuil 351eKTpOCTaTUYECKOro MOJIs.
[Torennman. Pa3zHocTh mOTEHIMANOB. JW3NeKTprUecKasi IPOHUIIAEMOCTb.

ONEeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.  OJHEPrus  3apspKEHHOIO
KOHJIEHCATOpa.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

Cuina Toka. Hanpspkenue. 3akon Oma AJ1d y4acTKa L.

DJIEKTPUYECKOE CONPOTUBJIECHUE. Y IEIbHOE CONPOTUBIICHHE BEIIECTBA.
ITocnenoBarenbHOE, NApAILIEIBLHOE, CMEIIAHHOE COEUHEHNE IIPOBOJHUKOB.



PaGora onmektpuueckoro Toka. 3akoH JDxoyma—Jlenma.  MomiHOCTb
3JIEKTPUYECKOr 0 TOKA.

DJIEKTPOABMKYIIASI CHJIA M BHYTPEHHEE COINPOTHUBJIIEHUE HCTOYHHKA TOKA.
3axon Oma 1715 OJIHOM (3aMKHYTOM ) 3JIeKTprueckoit nenu. KopoTkoe 3ambikaHue.

3aBUCUMOCTh COTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

MesxknpeaMeTHbie CBSI3H

N3ydenue ¢akynpbTaTUBHOTO Kypca ¢u3uku 6a3oBoro ypoBHs B 10 kiacce
OCYHIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOTO
MO3HAHUS: SIBICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusl, HAOIOACHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIh, H3MEPECHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHUE (PYHKLIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOECKIIMU HA OCH KOOPAWHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanmdeckoe ABUKEHUE B XKUBOHM mpupoze, nuddysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEauH, TEIIOBOE PaBHOBECHUE),
BJIEKTPUYECKUE SBJICHUS B dKUBOU IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUIKOCTEHN U ra30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JHUCCOLIMALIUS,
rajbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocusn: npeoOpazoBaHWE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TPEHUs B TEXHUKE, MNOAIIUIIHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPaHCHUS
UMITyJIbCA B TEXHUKE (pakeTra, BOJOMET WU APYru€), JIBUrarelib BHYTPEHHETO
Cropanwsi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAHOMAaTEpPHUAIIOB, U
HAaHOTEXHOJIOTHH, JJICKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KCEpOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpPEBaTEIbHBIE npuoopHI,
3JIEKTPOOCBETUTEBLHBIC TPUOOPHI, T'alIbBaHUKA.

11 KVIACC

DJIEKTPOIUHAMMKA
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA
Bekrop MarauTHOM MHAyKIMU. [IprHIUIT Cyneprio3suini MarHUTHBIX TOJIEH.
JIunnn MarmuTHOW wWMHAYKUMHM. KapTuHa JIMHUNM MarHUTHOM HMHAYKIUU TIOJIA
MOCTOSTHHBIX MarHUTOB.



MarHutHoe T1I0JI€ TNPOBOAHUMKA C TOKOM. KapTuHa JHMHUN WHIYKUHAH
MAarHUTHOI'O TOJISI JJIMHHOIO MPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O
MPOBOJHUKA, KATYIIKH C TOKOM. B3anMoneicTBrEe MPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHE.

Cuna JlopeHiia, €€ MOIyJIb U HaINlpaBieHUE. J[BUKEHUE 3apPSAKECHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Tone. PaGora cuibl Jlopenta.

[ToTok BEeKTOpa MarHUTHOM MHAYKIMU. DJIEKTPOJABIKYIIAS CHJIA UHIYKIHUU.
3aKOH 3JIEKTPOMAarHuTHOM MHAyKInu Dapases.

ONEKTpOABMKYIAsA CHJIa HMHAYKIIMK B  MPOBOAHUKE, ABUKYIIEMCS
MOCTYNATEJIbHO B OAHOPOJIHOM MAarHUTHOM MOJIE.

ITpaBuno Jlenna.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

Koneb0anus u BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOEOAHUA

[lepuon, yacrora, aMmIuTyAa U ¢paza kojaebdaHuid. Y paBHEHHE TaPMOHUYECKUX
kosiebanuii. [IpeBpalienre sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJI€0aTeIbHOM
KOHTYDE.

Pe3onanc. BelHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSI.

[lepemennblii  TOK. CHHYCOMITAJNBHBIA TNEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUINTYAHOE M JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa MU
HANPSHKCHUSL.

Tpancdopmarop.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, yclOBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepedHble W NOPOJOJBHBIE  BOJIHBIL.
Wutepdepenuus u nudpaxiuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE,
npejaoMieHue, — nojsipuszauusd, — Audpakuusa,  uHTepdepeHuus.  CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH.

Tema 3. Onmuxa

['eomerpuueckass ontuka. OTpakeHHE CBETA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHnii B INIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHbBI IPETOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBIi yroja MOJHOIO
BHYTPEHHEI' 0 OTPaXKECHHUS.

CoOuparomue 1 paccerBaromiye JuH3bl. ToHkas nuH3a. okycHOe paccTosiHIE
U ONTHYECKas cuia TOHKOW JuH3bL. llocTpoenne n3obpaxkeHuii B coOuparommx u
paccenBarOnX JuH3aX. PopMyra TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.



BomHoBass ontuka. UWHTepdepeHuns cBeTa. YCIOBUS — HAOMIOACHHS
MaKCUMYMOB 1 MUHHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JABYX CHH(]a3HBIX
KOT'€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuoHHas pemérka. YcCiaoBHE HaOMIOJACHUS
TJIABHBIX ~MaKCUMYMOB TIpM TAJACHUM  MOHOXPOMAaTHYECKOTO CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

OCHOBBI CHIENHAIBHON TEOPUH OTHOCUTEJIBLHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHH U COKpAILCHUE
JUTUHEL.
DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs3b MaccChl C YHEPrUel U UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. JHEPIrus
ITOKOS.

KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun GOTOHA C €ro YaCTOTOM. DHEprus
Y UMITYJIbC (DOTOHA.

3akonsl hoTorpdexra. YpaBHenue DitHmTeHa 17151 portorddexra. «KpacHas
rpanuna» dporodddexra.

Tema 2. Cmpoenue amoma

[Toctynatst bopa. M3nydenue u nornomienne GOTOHOB MPHU MEPEXOJIEC aTOMa C
OJTHOTO YPOBHS 3HEPruu Ha JApyrou. Bunasl ciekTpoB. CHEKTp YpOBHEW SHEPIUU
aToMa BOAOPO/A.

Tema 3. Amomnoe aopo

3apsn aapa. MaccoBoe uucio sigpa. M3oronsl.

Anbda-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.

Snepusble peakiuu. JleneHue u CUHTES SaEP.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocCyIiecTBISIETCS ¢
y4E€TOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTe€MaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBJICHME, HAaydHbIM (akT, rumoresa, (usnueckas BeIWYUHA, 3aKOH,
Teopusi, HAOIIOACHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMBl YPABHEHUH, TPUTOHOMETPUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO, BEKTOpPhl M MX MPOEKLIHMH HA OCHM KOOPAMHAT, CI0XEHHE BEKTOPOB,



IPOU3BOJIHBIE AJIEMEHTApHbIX (YHKIMM, MPU3HAKKM NOJ00US TPEYrOJIbHUKOB,
oIpeieIeHHE MIOUIAIN IIIOCKUX PUryp u o0bEMa Ted.

buonozus: snekTpudeckue SBICHUS B JKUBOM INPUPOAE, KOJeOaTEIIbHbIE
JIBHKECHUSA B JKMBOM IIPUPOJE, ONTUYECKUE SBJICHUS B )KMUBOW IIPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIUINYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHNU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKOHN PEIETKY, CIIEKTPAIbHbIN aHAJIN3.

l'eocpaghus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX pYII,
(doTrochEMKa 3eMHON MTOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHU .
Texnonocus:  JIMHAM  DIEKTpOIEpeNad, TEHEepaTop  IEPEMEHHOrO0  TOKa,
JJIEKTPOABUIaTENb, WHAYKIMOHHASA II€Yb, paaap, pPatlHONPUEMHUK, TEIEBU3O0P,
anteHHa, tenepoH, CBU-meub, mMpoeKIMOHHBIM ammapaT, BOJIOKOHHAS OMNTHKA,
COJIHEUYHas Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
DOAKYJIbBTATHUBA 11O ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

OcBoenue (hakyIbTaTUBHOT'O Kypca Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus
(0a30BBI ypOBEHB) NOHKHO 00ECHIEYUTh JOCTHXKEHUE CIEAYIOIIUX JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3YNIbTaThl OCBOEHUSI yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITa U OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb TPAKIAHCKON MO3UIIUA O0YJAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0 00IIEeCTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaxTaHCKON UIEHTUYHOCTH, ATPUOTU3MA,

LIECHHOCTHOE OTHOLICHWE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHUS;

CIIOCOOHOCTH OIIEHWBAaTh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJE B
JEATENBHOCTU YYEHOT0;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYILETO;

4) 3¢TEeTHYECKOr 0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIFOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
IpUCYIIETro (PU3NYECKONU HAYKE;

5) Tpy10BOI'0 BOCTIMTAHMS:



UHTEpPEC K pazIu4HbIM cdepaM MNpoPecCHOHATBHOU AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOMN, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, OCO3HAaHHE TJIO0ATBHOTO
XapakTepa dKOJIOTHISCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JASATENHbHOCTH JKOJOTHYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
n3ydeHus1 GU3UKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIIEAOBATEILCKYIO NETETLHOCTh
WHIUBUIyaJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE YYeOHbIE 1eiiCTBUA
ba3oBbie 1oruvyeckue 1eMCTBUNA:
CaMOCTOATENFHO  (OPMYIMPOBATH M aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIpeNeNsTh LEIH JeATEIHHOCTH, 3aJaBaTh TMapaMeTpbl W KPUTEPUU WX
JOCTUKECHHUS;
BBISIBJIATh  3aKOHOMEPHOCTM M IPOTHBOPEYMsT B  pacCcMaTpUBAEMbIX
(Gu3nYeCKuX SABICHUSIX;
pa3pabaThiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ YUETOM aHaiIM3a UMEIOUIUXCS
MaTepUaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKH MOCIEICTBUI 1€ATEINbHOCTH;
KOOPAMHUPOBATH U BBHITOIHATH PA0OTY B YCIOBUAX PEATbHOTO, BUPTYAJILHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUHU KU3HEHHBIX MPOOIIEM.
ba3oBble ucciienoBare/ibCcKue 1eiicTBUA:
BJaJIeTh HAay4YHOM TEPMMHOJIOTHEH, KIIOUEBBIMU MOHITHSIMU M METOJaMU
(du3nUecKol HayKu;
BJIaJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATENbCKON M MPOCKTHOMN JEeSITeThHOCTH
B 00J1acTu (PU3HMKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY



METOJIOB pELICHUs 3a/1ay (PU3UYECKOr0 COACPKAHUS, MPUMEHEHUIO pPa3INYHbIX
METOJIOB [TO3HAHUS;

BJIQJIETh BHUJIAMH JESATENBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIpPETAlMy, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYyalHsIX, B TOM YHCJIE IPU CO3[JaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PUBUKHU;

BBISIBJIATh [IPUUYMHHO-CJICACTBEHHBIEC CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHMS], HAXOAUTh apr'yMEHThI JIJIs JOKa3aTeJIbCTBAa CBOUX
YTBEP)KIIEHUH, 33/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHHUS,

aHAJIM3MPOBATh TIOJYYEHHbIE B XOJA€ peIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHUECKH OIICHUBATh WX JJOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTb U (OpMynupoBaTh COOCTBEHHbBIE 3aJaull B 00pa30BaTEIIbHOM
JESITEIbHOCTH, B TOM YHCIIE IIPU U3Y4YEHUU PU3UKY;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HAaHUS MO (U3MKEe B MPAKTHUUECKYIO O0JacTh
AKU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBUTh POOJIEMBI U 33]]a4H, TONYCKAIOLIUE ANbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU MOJy4YeHUs MH(MOpMaIMU (PU3NYECKOr0 COJEepkKaHUS U3
UCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOMCK, aHAJu3,
CUCTEMAaTU3aLMI0 M HHTEPIPETalri0 MHPOPMALUU Pa3IMYHBIX BHUIOB U (hopm
PEJICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCTIONb30BaTh  CpPENCTBa  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a7a4 ¢ coOMoieHneM TpeOOBaHUI IPrOHOMUKHU, TEXHUKU 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHtsi, MPaBOBbIX M ATUYECKMX HOPM, HOPM HH(OpMaLMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMSI B pa3IMUYHBIX (opmaTax c
y4€TOM Ha3zHA4YCHUs UH(POPMAIIMH U 1EIEeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy TIpeCTaBIACHUS U BU3yaTH3aIiH.

KoMMyHHKATHBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eiiCTBHS:
OCYIIECTBJIATH OOIIIEHNE HA ypoKaX (DU3UKU U BO BHE-YPOUHOM JESTEIHHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(MJIMKTHBIX CHUTyallMd W CMsT4YaTh
KOH(DJTUKTHI;
pa3BEPHYTO W JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIbHON
paboTHI;

BBHIOMpaTh TEMAaTHUKY W METOJbl COBMECTHBIX ACHCTBUM C yd&TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJA0r0 YieHa KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS MO €€ JOCTH)KECHHUIO: COCTaBJISITh IUIAH JICMCTBUMU,
pacupenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOU padOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAKIOTO yYaCTHUKA KOMAaH bl B OOTIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHUBATh MJACH C TIO3UIMA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE TOBEJICHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSIBIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHBeEpcadbHbIe YU4eOHbIe 1eliCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIEATEIBHOCTh B 00JIACTH
GU3MKH W aCTPOHOMMH, BBISIBIATH MPOOJIEMBbI, CTaBUTb U (POpMyIHpoOBaTh
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIIEHUS PACYETHBIX M KayECTBEHHBIX
3ajJa4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacupATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JieNaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO J3PYIUMLHUM B 00JacTU
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMM  TIO3HABATEJIbHOM  peduieKCMU  Kak  OCO3HAHUsA
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIeKCHH I OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peLlIeHNs;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;



NpPUHUMATh MOTHUBBI W apryMEHThl JApPYTrUX T[pU aHallM3€ pe3yJbTaTOB
NEeATENbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsl CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

NpUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJIU3€ pPe3yJIbTaTOB
NEesTEeNbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUTUOKHU.

B npouecce 1OCTHKEHUSI IMYHOCTHBIX PE3YIBTATOB OCBOEHUS IIPOTrPAMMBI 110
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHUs Yy OOydaromuxcs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN WHTEJUICKT, MIPEOIararomuni
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBICHUS Pa3BUTHUA COOCTBEHHOW 3MOILMOHATIBLHON Cephl,
OBITh YBEPEHHBIM B CceO€;

CaMOpETyJMPOBAHMS, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThCAd K
AMOITMOHAIILHBIM U3MEHEHUSM U TIPOSIBIISITh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKIIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKEHHIO LIEIU U
yCIexy, ONTUMHU3M, WHHUIHMATHBHOCTb, YMEHHE JACHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAILHOE COCTOSTHUE
OpPYTMX, YYUTBIBaTh €ro MpPH OCYUIECTBIEHWU OOUIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIbTATBI

K koHiy 00ydyenus: B 10 kiiacce npemMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpPUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKUA U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH;

VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUYECKUX MOJIETei:
MarepualibHasl TOUYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0COIIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN a3, MOJACIH CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJN, TOUCUHBIN
ANEKTPUYECKUH 3aps] IpU pelieHUN PU3NYECKUX 3a/1a4;

pacno3HaBaTh (puznuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIIECTBA U
AJIEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPAMOJIMHENHOE IBUKEHUE,
CcBOOOJHOE MaJ€HUE TeJl, IBHXKCHUE MO OKPYXHOCTH, WHEPIUS, B3aUMOJICHCTBUE
Ten, Auddy3usi, OPOYHOBCKOE JIBHKEHUE, CTPOCHUE >KUJIKOCTEH M TBEPIBIX TEd,



U3MEHEHHE 00bEMa TeN MPU HarpeBaHUM (OXJIAXKICHHH), TEIUIOBOE pPaBHOBECHUE,
UCIIapeHHe, KOHJCHCAIMs, IUIABJICHUE, KPUCTAJUIM3AIMs, KUIIEHUE, BIAXHOCTb
BO3/yXa, MOBBIIICHUE JABJIEHUS ra3a MpH €ro HarpeBaHWM B 3aKPBITOM COCYJE,
CBSI3b MEX]y MapaMeTpaMU COCTOSIHUA Ta3a B U30MpOIeccax, EKTpU3alus Tel,
B3aMMO/ICVCTBHE 3aPs/I0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHUE, UCIOJIb3Ys (U3MUECKUE BEITUYHHBI:
KOOpJIMHATa, IMyThb, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, CHIIa,
UMIYJIbC TeNla, KHHETHYeCKas YHEPrusi, MOTEHIMAIbHAS YHEPTHs, MeXaHU4ecKas
paboTa, MexaHW4YecKas MOIIHOCTh; MPHU ONUCAHWW TPABWIBHO TPAKTOBATh
(U3NYIECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHHIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYI0 BEIIUUMHY C JAPYTUMH
BEJIMYMHAMU;

OMKCHIBATh H3Y4YEHHBbIE TEIUIOBbIE CBOWMCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCHONBb3ysl (U3MYECKHME BETUYMHBI: JaBJICHUWE Tras3a, TeMIeparypa, CpemHss
KMHETHYECKasi HEPrusi XaOTHUECKOro JBUKEHUS MOJIEKYJ, CPeIHEKBaJApaTUuyHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI 3HEprus, padora rasa,
KOA(pUIIUEHT TOJE3HOTO JCHCTBHUS TEMJIOBOTO JBUTATENs; TpPU OMUCAHHUH
NPAaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBICT HCHOJNb3YEMBIX BEJIMYUH, UX
00O3HauEHUsI W €IWHUIBL, HAXOIUTh (OPMYJBI, CBS3bIBAIOIINE JIAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OIMCHIBATh U3yYEHHBIC IIEKTPUICCKUE CBOWCTBA BEIIECTBA U DJIEKTPHUUECKHE
sBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMUMHBL: AJICKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE M0JIe, HANPSKEHHOCT MOJIsl, TOTEHIMAN, Pa3HOCTh MMOTEHIUAJIOB;
Opd ONHCAHWM TPABWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EIWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINC
TaHHYI0 (PU3NYECKYIO BEIIMYMHY C IPYTUMH BEITMIUHAMU;

aHATM3UPOBATH (PU3UYECKUE TPOIIECCHl U SIBICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMUpHOro tsarotenus, |, |1 u |1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOW SHEPruM, 3aKOH COXPAHEHUs HMIYJbCa,
MPUHITUIT CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCUY€Ta, MOJEKYISIPHO-KMHETUUECKYIO TEOPHIO0 CTPOCHHUSI BEIIECTBAa, Ta30BbIE
3aKOHBI, CBA3b CPEAHEH KUHETHYECKON PHEPTUU TEIUIOBOTO JIBHKEHUS MOJEKYI C
a0COJIIOTHOM TEeMIEpaTypoil, MEePBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU 3TOM pa3inyaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKECHUE W YCJIOBHUS (TPAHMUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ICHCTBHUS MAIIIUH, IPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3ivyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BAaHUS B MOBCEAHEBHOM
KU3HH,

BBIMIOJTHATh JKCIHEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKUX SBICHUNU W
IPOIECCOB C MCIOJIB30BAHUEM TMPSIMBIX W KOCBEHHBIX W3MEPEHHM, MPU HTOM



dbopMynupoBaTh MpoodsIeMy/3a1ady ¥ TUIOTE3y YI4€OHOr0 AKCIIEPUMEHTa, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUs, TPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH MPSMbIE U KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJILHBIA CIOCOO HM3MEPEHUs] M MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKH MOTPETHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIY  (PU3WYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHUM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpPOBaTH Pe3yNIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUJIC
Ta0auI] U TpaUKOB, JIeJaTh BHIBOJIBI IO pe3yJibTaTaM UCCIIEI0BaAHNUS,

co0rofaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPH MPOBEICHUM WCCIICIOBAHUN B
paMKax ydeOHOro »SKCIepUMEHTa, Y4eOHO-MCCIENOBATEIIbCKOW W IPOSKTHOU
JESTENbHOCTH C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000py/IOBaHMS;

pematb pacy€THbIE 3aJadyd C SBHO 3aJaHHOM (PU3UYECKOW MOJEINbIO,
WCIONIb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa9H
BBIOMpATh (DU3UYECKYI0 MOJEIb, BBIICIATH (PU3NYECKUE BETUIWHBI M (OPMYIIHI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH Pacdy€Thl U OICHUBATH PEaTbHOCTH
MOJTy4E€HHOI 0 3HaueHUs (PU3NIECKON BEJIMUUHBL;

pelaTh KaYECTBEHHBIE 33J]a4U: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETOYKY PACCYXKJIECHUM C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(bu3UYECKHEe SIBICHUS,

MCIOJIb30BATh MPH PEIICHUN YIEOHBIX 33]1a4 COBPEMEHHbBIC MH(POPMAIMOHHBIC
TEXHOJIOTUHU JUIsl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIUU U TMPEICTABICHUS
y4eOHOM ¥ HAyYHO-TIOMYJSpHOM WHQPOpPMAIUM, TOJYYCHHOW W3 Pa3JIMYHBIX
HMCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATh MOJTydyaeMyro HH(OpMaInio;

MPUBOJIUTH MPUMEPHI BKJIJa POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTUH;

MCITOJIb30BaTh TEOPETHUECKUE 3HAHUS TI0 (DU3UKE B TTOBCETHEBHOM JKU3HU JIJIS
oOecrieyeHus: 06€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOICTBaMU, JIJIsl COXPAHEHUs 370POBbS M COOJIIOAEHUS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyINIe C BBHIIOJHEHUEM PA3IMYHBIX COIUAIBLHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYHIbl, PAMOHAIBHO PpACOpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.

K koH1y 00y4yenus B 11 kjiacce npemMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U



TEXHOJOTUH, B MPaKTUYECKOM ACSATEIbHOCTU JOJIEH, IEIOCTHOCTh U €IMHCTBO
dbuznuecKkor KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYEeHHBIX (U3HYECKUX MOJICTICH:
TOUCYHBIN AJICKTPUUECKUHN 3apsil, JIyd CBETA, TOUCUHBIM UCTOUHHUK CBETA, SiJICpHAS
MOJIESTb aTOMa, HYKJIOHHAs MOJIeJTb aTOMHOTO siipa NPHU PEIIeHHH (HU3UICCKUX
3asay;

pacrno3HaBaTh (pu3MYecKre SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB DJICKTPOJUHAMUKHN W KBAaHTOBOW (PU3UKH: JIEKTPUICCKAS TTPOBOIUMOCTb,
TEIMJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICWCTBHS TOKA, B3aUMOJICUCTBHE
MarHuTOB, DJICKTPOMAarHWTHAs WHAYKIUSA, JEHCTBME MArHUTHOTO TIOJISA Ha
MPOBOJHUK C TOKOM U JIBIDKYIIUMCS 3apsijl, dJCKTPOMarHUTHBIC KoieOaHUus U
BOJIHBI, TMPSMOJUHEHHOE pacCIpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIIOMIICHHE,
uHTeppepeHuus, Audpakuus W MOJsApuU3alus CBETa, JUCIEPCUSl CBETAa,
doroanekTpuueckuit 3¢dekt (poroaddexr), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOAOPOJla, €CTECTBEHHAass M HCKYCCTBEHHAs
PaIOAKTHBHOCTH;

ONHCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJCKTPUYECKUE, MATrHHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  PA3JIMYHBIX  Cpela) W
AJIEKTPOMAarHUTHBIC SIBICHUS (TIPOIECCHI), HCHONB3YSA (U3HUYECKHUE BEIUYWHBIL:
AIEKTPUUECKHUI 3apsll, CHJIa TOKA, JJICKTPUUYECKOE HAINPSDHKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIMAJIOB, SJEKTPOJBIKYIAs CHiia, paboTa TOKa,
WHIYKIIMS MarHuTHOTO Toyisd, cwia Awmmepa, cuia JlopeHila, WHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl AJICKTPUUECKOT0 W MArHUTHOTO TMOJIEH, MEepPHOoJ W YacToTa
KonebaHuid B KOJIEOATEJIbHOM KOHTYpe, 3apsll M Ccujla TOKa B Ipolecce
TAPMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHuil, (OKYyCHOE pacCTOSHHE W
ONTHYECKas CHWJIA JIMH3BI, TIPU OMHCAHUHU MPABUIBHO TPAKTOBATh (DU3UUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEITUYMH, WX OOO3HAUYCHHUS W CIWHMIIBI, YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIOIITNE TAHHYIO (PU3NYECKYIO BETMUHUHY C IPYTUMH BETHYNHAMY,

OMKCHIBATh HW3Y4YEHHBbIE KBAaHTOBBIE SIBICHHUS M MPOIECCH, HUCIOJb3Ys
dbusnueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrus U UMIMYJbC (POTOHA, IEPUOJ] MoTypacnaaa, YHEPTUs CBS3H
ATOMHBIX S7Ep, TPH OMHCAHWUW TMPABUIBHO TPAKTOBATh (U3UYCCKUN CMBICI
WCITOJIb3YeMBIX BEIIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMHU,
BBIYHCIISATH 3HAYCHUE (PHU3NIECKOMN BEITMINHEI;

aHAIU3UPOBATh (PU3UYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3Yysd (PU3NYECKHE
3aKOHBI W MPUHIHUIIBL: 3aK0H OMa, 3aKOHBI TIOCIEA0BATEIILHOTO U MapalIeILHOTO
COCAMHEHUS MPOBOJHUKOB, 3akoH Jlxkoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOM
WHYKIIMH, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPaHEHUs CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHWE ODWHIITEHHA yid PoTodddexra,
3aKOH COXPAaHEHUSI DHEPrUH, 3aKOH COXPAHEHUS HMMITYJbhCa, 3aKOH COXpPaHCHUS



AIEKTPUUECKOr0 3apsjia, 3aKOH COXpaHEHHsS MacCOBOTO 4HcCla, MocTyaaTsl bopa,
3aKOH paJIMOaKTUBHOIO pacraja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHUYE€CKOE BBIPAKEHHE U YCJIOBUS (TpaHULIbl, 00JIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HApPABJICHHE BEKTOPA MHAYKIIMM MarHUTHOT'O MOJII IPOBOJIHMKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHia;

CTPOUTHh U OIMCBHIBATh H300pa)KC€HHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBIMOJIHATh JKCHEPUMEHThl MO0 MCCIEIOBAHUIO (PU3UUYECKUX SIBICHUN U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHMI: MpU STOM
dbopMynrpoBaTh podIeMy/3aady U THIOTE3Y YIEOHOT0 SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHUs, MPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (U3NYECKUX BEIHYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBINA CHOCOO M3MEPEHHS M MCHOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU IOIPEIIHOCTEN H3MEPEHNM;

MCCIIEZIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUUH C UCTIOIb30BAHUEM MPSMBIX
U3MEPEHUN: MpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIyYYCHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BUAE TaOMUI] U TpadHKOB,
JIeJIaTh BBIBOJBI IO PE3YyJIbTaTaM HUCCIEI0BAaHNUS;

coOJII0/1aTh MpaBWiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCICIOBaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IPOEKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000opyI0BaHuUS;

pemarh pacy€THBIC 3aJadyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJENbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 337a4u
BBIOMpATh (HU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BETUYUHBI U (OPMYIIBI,
HEOOXOIUMBbIE NIl €€ pEelleHUs, TPOBOAUTh PAacUEThl M OLIEHUBATh PEaTbHOCTH
MOJIYY€HHOT'0 3HaUYE€HUS (PU3UYECKON BETMUHMHBL

pelIaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PAaCCYKICHHN ¢ Omopod Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue sIBICHNS;

UCIIOJIH30BaTh MIPU PEIICHUH YI€OHBIX 33/1a4 COBPEMEHHbBIE NH(OPMAIIMOHHBIE
TE€XHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETALIMU U TPEICTABICHHS
y4eOHOM W Hay4yHO-IONYJSpHOM HH(POpMalUM, MOITYYEHHON H3 PpPa3InYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBAThH MOJIy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATh TNPUHUMUIIBI JEHCTBUA MAalIUH, NPUOOPOB U TEXHUYECKHX
YCTPOICTB, pa3inyaTh YCIOBUS UX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;



IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHUE IPOLIECCOB OKPYXKAIOUIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3MKE B TOBCEHEBHOM KU3HU 1JIs1
oOecrieyeHus 0€30MacHOCTH MpU OOpalleHHH C NpuOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOT0
MTOBEJCHUS B OKPYXKAIOIIEH CPEIIE;

paboTaTh B TpyNIE C BHIMOJIHEHWEM pPA3IUYHBIX COIHMAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0OTy TPYIIbI, PAUOHAIBHO pAaclpeaesiTh OOSI3aHHOCTH MU
TUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAllUAX, aCKBATHO OICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEHICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne Paznen Bcero uacosn
1. |BBenenue 1
2. |Mexanuka 23
3. |MomnekynsipHas GpuU3MKa U TEPMOJUHAMUKA 10
4. | DnekTpoauHaMHKa 17
5. |Konebanus u BOIHBI 6
6. |Ontuka 5
7. | KsantoBas ¢uszuka u CTO 5
8. |3akmounTenbHOe 3aHATHE 1

UTOIO

68




ITIOYPOYHOE IINTAHUPOBAHHME

Ne HanmeHoBaHue TeMBbI 3aHATHH Jlara Jlara
(mpumep) | (daxr)
1. Beaenue (1 u.)

1. | ®usnueckas 3amaya. Kiaccudukanus ¢u3nyeckux 3ajaad.

[TpaBuna u puemMsbl pemeHus: GU3NIECKUX 3a1a9
2. Mexanuka (24 u4.)
1) Kunemaruka (6 4.)

2. |Mexanudeckoe  IBHXKEHHE U €ro  XapaKTEpUCTHKHU.
PaBHOMEpHOE NPAMOJIMHENHOE IBUKCHUE

3. | OTHOCUTENBHOCTh MEXaHUYECKOTO ABH)KCHUS

4. |Cpennss  ckopocTh.  PaBHOyckOpeHHOE  HpsIMOJHMHEHHOE
JBUKEHUE

5. | JIBmkeHue 1moa AEHCTBHEM CHJIBI TSOKECTH C HadaJbHOW W 0e3
HayaJjabHOW CKOPOCTH

6. | [IBmKeHue no OKpy>KHOCTH C IOCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO

2) Innamuka (8 4.)

7. | Tpu 3akona HproToHa

8. | 3akon BcemupHoro Tarorenus. Cuia TsSDKECTH

9. | Cuna ynpyroctu

10. | Cusbl TpeHus

11. | Bec Tena

12. | IlpumeHenue 3akoHOB HproTOHA

13. | IBM>KeHHUE CBSI3aHHBIX TEJ

14.| Iunamuka OBUKEHUS Teja MO OKPY)KHOCTH C IOCTOSSHHOW IO

MOOYyJII0 CKOPOCTBIO

3) 3akoHbl coxpaHeHus (6 4.)

15.

3aKOH COXpaHEHUS UMITYJIbCa

16.

PeakTuBHOE nBUXKEHHE

17.

Mexanuueckas pabota

18.

MexaHnuueckas dHeprus U ee BuJpl. MOIHOCTH

19.

3aKOH COXpaHEHUs MEXaHUYECKOH 3Heprun

20.

IIpumeHeHne 3aKOHOB COXPAaHEHHs MMITYJIbCA W JHEPrUU UL
pelIeHus 3a1a4




4) Cratuka (2 4.)

21.

PaBnoBecue Ten. MomeHT cuiibl. [IpaBuio MOMEHTOB

22.

IIpaBnno MOMEHTOB

5) 'mapocraTuka (2 4.)

23.

Hasnenue. Cuna nasienus. CooOmiaronmecs cocyabl

24.

ApxumMmenosa cuia

3. Mouaexkyasipuas ¢pusuka u repmoauHamuka (10 4.)
1) Mouekyasipuas ¢pusuka. I'azoBbie 3akoHbI (6 4.)

25.

Ocuosuble Tosoxkeansas MKT u ux onbITHOE 000CHOBAaHUE

26.

Nneanpubiii ra3. OcHoBHoe ypaBHeHne MKT uaeansHoro raza

27.

YPaBHeHI/IC COCTOsSAHHA UACATBHOI'O ra3a

28.

OOBeIMHEHHBIN Ta30BbIA 3aK0H

29.

3akon JlanpToHA

30.

Hcnapenue u koHaeHcanys. BinaxxHOCTh BO31yxa

2) Tepmoaunamuka (4 4.)

31.

BuyTpeHHss sHeprus BelecTsa

32.

PabGoTa nneanbHoro raza. BHyTpeHHsIs sHeprus uieanbHoro rasa

33.

IIepBoe HauayI0 TEPMOANHAMUKHI

34.

TermnoBrle MalIMHBI

4. Janexkrpogunamuka (17 4)
1) Daekrpocraruka (7 4)

35.

OnexTpuueckud  3apsa.  3aKOH — COXpaHEHWs  3apsija.
Onektpuyeckoe noiue. 3akoH Kynona

36.

XapakTepUCTUKU DJIEKTPUUECKOTrO MOJs. DIEKTPOCTaTHUYECKOE
I10JI€ TOYEYHOr 0 3apsaa. [IpuHIMn Cynepno3unuy CUil U 1oJiei

37.

DNEKTPOCTATUYECKOE I10JIE 3apSKEHHON cepbl

38.

O,I[HOpOI[HOG QJICKTPOCTATUYCCKOC I10JIC

39.

PaboTa 01HOPOXHOTO TEKTPUIECKOTO OIS

40.

Konnencatopsl

41.

JIBr>keHrne 3apsHKEHHOM 4YacTUIbl B OJAHOPOJHOM  IIOJIE
KOHJIEHcaTopa

2) IlocTosiHHBII dJIeKTpUYeckuii TOK (5 4.)

42.

DNeKTpUYEeCKUui TOK B MeTaJlax

43.

CoenunHeHne MPOBOHUKOB




44,

IMonuag nemnsp

45.

PaboTta 1 MOIIHOCTH SNIEKTPUUECKOTO TOKA

46.

DJIEKTPUYECKUN TOK B JKMJKOCTAX, MOJYIIPOBOJHUKAX, BAKyyMeE

H rasax

3) MarautHoe noJie. DJIeKTPOMATHUTHAA UHAYKIMA (5 4.)

47.

Bektop MarHuTHOM HMHAYKUMH. JIMHUM MarHUTHOW WHIYKIIMH.

[IpyHIMI Cynepno3uLuy MOJIEH

48.

Cuna Amnepa

49.

Cuua Jlopenna

50.

Maruutssiid notok. [Ipasuino Jlenna

51.

3aKOH AIEKTPOMarHUTHONH MHAYKLIMU. CaMOMHYKIUS

5. Kosie6anusi u BostHbI (6 4.)

52.

CBoOOOHBI KOIEOAHUS

53.

[TpeBparnieHue YHEPruu

54.

BBIHY)KI[ EHHBIE KOJIEOaHs

55.

IlepemMeHHBIN 3IEKTPUYECKUNA TOK

56.

Bosasbl

S7.

QHCKTpOMaFHI/ITHLIe BOJIHBI

6. OnTuka (54.)

58.

3aKOHBI T€OMETPHYECKON ONTUKU

59.

JInu3el. DopMyiia TOHKOW JIMH3BI

60.

BonHoBBIE CBOIiCTBaA CBETA

61

JudpakunonHas pemnieTka

62.

OIEeMEHTHI TCOPUU OTHOCHUTCIIbBHOCTH

7. KBanToBas ¢pusuka (5 4)

63.

TennoBoe uznyuenue. Porodrpdext

64.

CBeTOBBIC KBAHTHI

65.

Crpoenue aroma. [Tocrynater bopa

66.

ATtoMHoOe s1po. PainoakTHBHOCTH

67.

Pemrenne 3aJa4 IIOBBIIICHHOIO W OJUMIIMAAHOI'O
CJIIOXKHOCTH

YPOBHS

68.

3akiaunTesibHoe 3ausaTe (1 4)




