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COAEPKXAHUE YYEBHOTI'O IIPE/IMETA «®PU3UKA»
10 KIIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas Hayka o mpupojie. HayuHslii MeTos mo3HaHus u
METO/IbI UCCIIE0BaHUS (PUZNUECKUX SIBIICHUM.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3MUECKUX SBICHUN U MPOIECCOB (MaTepualibHAs TOUKA,
aOCOJIIOTHO TBEPJIOE TENO, WJealbHAsl KUIKOCTb, HUACATbHBINM Ta3, TOUECUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbI €ro MpUuMeHUMOocTU. Dusnueckas
TEOpHUs.

Ponp u mecto ¢u3nku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpPA, B TPAKTUUECKON AEATEIBHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3Mepenue cuiabl TOKAa W HAOPSDKEHUS B LIENM MOCTOSTHHOTO TOKa IpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJTMYHUH MPU MOMOIIUA KOMIBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbl KOOpJUHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOW TOYKH OT BPEMEHHU U HX
rpadukm.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTH KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX IpauKH.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MaTepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus mpeebHOro Iepexo/ia U U3MEpPEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO JABMIKECHUS C 1IENbIO ONpeeIeHNUs MTHOBEHHOU
CKOPOCTH.

N3mepeHre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeH 10BaHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTO TOpu3oHTaNbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHune JBHKEHUS Tella MO OKPY>KHOCTHM C TOCTOSIHHOM IO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MepHojia oOpalleHus KOHUYECKOr0 MasiTHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
MIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO NaJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. CHila TpeHUS CKOJIBKEHUS M CUJIA TPEHUSA
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IOAIIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Telly CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

HN3mepenne macc no B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUN.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3Bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHI.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBS3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM II0JIE OJJHOPOJHOTO 1Iapa (BHyTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/M Ui UACAIBHOM JKUIKOCTH Kak CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sakcnepumenm, nabopamopnsie padomol, nPAKMUKyMm.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka 1 TEpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHue. Xapakrtep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaealbHOrO ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEepUasoB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

Hab6nrogenue u nuccieoBaHue N30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsol. [Tapamerpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblii 3aKkOH TepMOAWMHAMHKU. BHyTpeHHssi »sHeprus. KonnuecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. McnmapeHue u KumeHue. YjeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHUs Tell (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTUYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.



KanwinspHele BIeHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TMOJYIPOBOIHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO N0JIA. CBA3b HANPSYKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy 1mapa. Ilonme paBHOMEpPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa JIsl y4acTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM Iemu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponn3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, IIUPPOBas 1a00paTOPHsI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOphl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPT UM, [IOBEPXHOCTHOE HATSHKECHUE U KaIIMJUISIPHBIC SIBJICHUS B IIPUPOLE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOUN JESTENBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

¢ TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHUE B3aUMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH

¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;
¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
o c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHNUS;
¢ CIIOCOOHOCTh OILICHUBATh CUTYAlUIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JUYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIETO.
ICTETHYECKOI0 BOCIIMTAHMA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOpa30BaHUIO B 00IaCcTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOPMHUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpBI, OCO3HAHHE TJI00ATHLHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

o INIAHUPOBAHUE U OCYIICCTBJICHHE JCHCTBUUA B OKpYXKAIOIIEH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e DPAaCITUPEHHUE ONBITA ACATEIHPHOCTH JKOJOTHYCCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e C)OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTh TMPOEKTHYI0O M HCCIEAOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
¢ BBISIBJIATH 3aKOHOMEPHOCTHM U MPOTUBOPEYUST B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS] MPOOJIEMBbI C YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEAbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIINICHUE NPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e BJIQJICTh HAy4YHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHSITUSIMH U METOJAMHU
buznueckoil HayKu;



e BJIaJIETh HaBBIKAMH YYEOHO-UCCIEA0BATEIBCKON U POEKTHOM ESITEIbHOCTH
B 0071aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IOJIyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE MPHU CO3JaHUM Y4YEOHBIX MPOEKTOB B 00IacTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU
peuieHus;

e AHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

eYMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 O0OJACTh
KU3ZHEIEATEeIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIE UJCH, IIPEJIaraTh OPUTMHAIbHBIC TIOJXObl U PELICHMUS;

e CTaBUTb NIPOOJIEMBI U 33]1a4H, JOMYCKAIOILIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU TMOJy4YECHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIUY;

¢ ICTIOJIB30BATh  CPEACTBA HMH(POPMAMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTHA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJAEpk aHUS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYLIECTBIISITh  OOIIEHWE HAa ypokax (U3MKKM W BO BHE-YPOUHOM
JeSITEIIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

e IPUHUMATh 1M COBMECTHON JESATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JCHCTBUS MO €€ JAOCTH)KCHUIO: COCTaBIIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBIISITh O3UTHBHOE CTPATETMYECKOE TOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJISATH IJIAH PELIEHUS] PAaCYETHBIX M KAauyECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMUS MPAKTHUYECKONW paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOp, AapTryMEHTHpPOBATH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBHI B JICSITCIIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMHU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;
e HICTIONB30BATh MPUEMBI PEIICKCHUU IJIsT OTICHKH CUTYaIlUH, BEIOOpA BEPHOTO
pEIICHMST,;
e YMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIIECHUS MO HUX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrHUX TMpPU aHaJU3e pe3yIbTaToB
NEeATEeTLHOCTH;
e MPUHUMATH C€0sI, TOHMMAsT CBOM HEAOCTATKH M TOCTOMHCTBA;
e IPUHUMATh MOTHUBBI WU AapPTYMEHTHl JPYTHUX TMPU aHAIM3E pPe3yJIbTaTOB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke I YpOBHS CpelHEro oOmero o0pa3oBaHus y O0O0ydYaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHWSI, BKJTFOYAFOIIETO CIIOCOOHOCTh MOHUMATh CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAIILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHMUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHME OIMMCATENIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBLHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(hOopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

e pa3JIMYaTh YCJIOBUS MPUMEHUMOCTH MOJIEe (PU3NUECKUX TEl U MPOIECCOB
(sBIeHUIT): WMHEpIMaANIbHAas cUCcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKA, pABHOYCKOPEHHOE JBUYKEHUE, CBOOOHOE TaJICHHE,
a0CoOJIIOTHO yTipyTas naedopmaius, aOCOJIOTHO YNPYroe U abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIHU Ta3a, >KUIAKOCTU U TBEPIOTO
(KpUCTAIITMYECKOTO) TeJa, UCATbHBINA T'a3, TOUSUHBIN 3apsij, OJJHOPOIHOE
IIEKTPUYECKOE T10JIE;

epa3iauyYaTh YCJIOBUS (TpaHUIIbI, 00JacCTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh W OOBSICHATH MEXAHWUYECKUE TMPOIECChl U SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATUKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIr'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPQKEHHE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIYyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

e AHAJIM3UPOBATH U OOBSCHSITH TEIUIOBBIC MPOIECCHl W SIBICHUS, UCIOJIb3Ys
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIruel TEMJIOBOTO ABWKEHHMS €TI0 YacCTHL, CBSI3b JIABICHUS UIECATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU I3TOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKCHHE 3aKOHOB, yKa3blBaThb  yCIIOBHUS
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

e AHAJIM3UPOBATH U OOBSACHATH JJIEKTPUUECKHE SBJICHUS, UCOJIb3YysI OCHOBHBIE
NOJIOKEHUS W 3aKOHbl  DJIGKTPOAMHAMUKH  (3aKOH  COXPAaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLIMII CYNEPIO3ULUN 3IEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroga, 3akonsl @apanes A1 31€KTPoJIn3a);

¢ ONIUCBHIBATh (PU3UUECKHE MPOIECCHl U SBJICHUS, MCIONb3Yys BEIUYUHBL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHIIbI, LIEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy TPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsDKEHHOCTh IIOJIS1 TOYEYHOrO 3apsiia WIM 3apssKeHHOro Iapa B
BAKYYyME W B JUIJEKTPUKE, IOTEHOHAI HJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYIIAs CWja, Cwia  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

¢ O0BSCHATh OCOOEHHOCTH MPOTEKaHUsl (PU3HUUECKUX SBJICHUI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABM)KEHUE YaCTHIL] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  nBIKeHHE, 1uddy3usi, uUcnapeHue, KUICHUEe U
KOHJICHCAIMs, [UIABJICHUE W  KPUCTAJUIM3AalMs,  HAIpaBICHHOCTb
TEIUTONEPEAAYH, IIEKTPU3ALUS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HW3MEPEHHHM, IIPU  OTOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOU



3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

 IPOBOJIUTH KOCBEHHbIE M3MEpEHUs (UBMYECKUX BEIUYUH, IPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeI0KEHHON
TUIOTE3B;

e COOJTIO/IATH MpaBujIa OE30MacHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4yeOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBaHMS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/aud,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
¢uznyecKux TEOpUl NpH MCHOJIB30BAaHUM MaTEMaTHUYECKUX METO/I0B
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIHTATOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPeOYIole MPUMEHEHNS 3HAaHUHM U3 pa3HbIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMd 3HAHWM W3 JIPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUECKHE 3HAHUS Il OOBACHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIOIb30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUI
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



e IPUMEHSATH pa3IMyHbIe CHOCOObI paboThl ¢ MHpopMaiuell (HU3NIEecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUM [JI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW H
HAYYHO-TIONYJISIPHOM MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

e IPOSIBJIATH OpraHHU3alliOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

epaboTaTh B TpYIIE C HCIOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBJIATh MOTHBAIMIO K Oynaymied mpodeccrnoHalbHON NeATeIbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHMUME 110 ®U3UKE

10 KJIACC 170 HACOB

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 HayunbIii MeTO/1 TTO3HAHUS IPHPOIBI 6 0 0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 0 0
2.3 Cratuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1 0
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




KAJIEHAAPHO-TEMATHYECKOE IIJNIAHUPOBAHME 110 ®U3UKE
10 KJIACC 170 HACOB

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThbI padoTbI pecypesI
Ouznka — pyHIaMeHTalbHas HayKa O 1 0 0
npupojie
HayuHslif MeTO1 TO3HAHUS U METO/IbI 1 0 0
uccieoBaHus PU3NYECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npupoasl. Habmonenue u 1 0 0
OKCIIEPUMEHT B (PU3UKE
Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 0 0
AOGCo0THAs M OTHOCUTENbHAsS
HOTPEIIHOCTH U3MEpEeHUl pusnueckux 1 0 0
BEJIMYMH
MopnenupoBanue B ¢pusuke. Posb u mecto
¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1 0 0
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JEATENBHOCTH JIIOJEH
Mexannyeckoe apmxenue. Cucrema
orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 0 0
neuxenus. [Ipsimas u oOpaTHas 3a1aun
MEXaHUKHU
Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1 0 0

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

I1epBbiif 3akoH Herotona. MHepumanbHbie
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.




HeunepuuanbHble CUCTEMBI OTCYETA

18

19

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HproTrona. Macca

B3aumoneiictue ten. Tperuiil 3aKoH
HrroTona

20

[IpuHnun cynepnosuuuu cui. Pemenue
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HbroTOHa

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuita TSbKeCTH B YCKOPECHUC CBO6OI[HOI‘O
naacHus

23

JIBrkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keruepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cui
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CHJIBI COTIPOTHUBIIEHUS CPEJIBI

HaBnenue. 'mapocratnueckoe AaBiICHHE.
Cuiia Apxumena

27

28

29

AOCOJIFOTHO TBEPJIOE TEIO.
[ToctynarensHOE 1 BpalaTreabHOe
JOBHUXXCHHUC TBep)IOFO TCJa

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalcHU. IIneyo cuabl

CroxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNMnynbsc MmaTepuasbHOM TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUaIbHONW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHECHHEM MEXaHHMISCKOM OHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 ueabHOM
KUJKOCTH

41

42

KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

Pa3BuTHe npeacraBneHuit o mpupoe

Tem1oTbl. OcHoBHEIE NTonoxkeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

43

Crpoenne ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKkTep JBIKCHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA

44

Macca u pazmepsl MOJIEKYJT (AaTOMOB).
KommuectBo Bemecta. [locTosiHHas
ABoraapo

45

46

Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

Nneanbupiii ras3. I'a30Bbie 3aKOHEI

YpaBaenue Menzeneesa-Knaneiipona.
Pewenne 3anau

49

AOGcomoTHas TemrepaTtypa. 3akoH
HanproHa

50

51

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
IIOCTOAHHBIM KOJITHYECTBOM BE€HIICCTBA

I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOTO IBMKEHUS €€ 4acTHI]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BHewnue 1 BHyTpeHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs pabOThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y JIeJIbHAS TEIUIOTA CTOPAHUS
TOIIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonmnuectBo TennoTsl 1 padboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

71

[TpuHIMIIBI AEHCTBHS TEMJIOBBIX MAIIUH.
KII

MaxkcumansHoe 3naucHue KITM, Iukmn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABurareiecii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cUCTEMAaTU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

Haceitiennbie 1 HEHACHIIIIEHHBIE TTapHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

79

BnaxxnocTs Bo3yxa. AGCooTHAs U
OTHOCUTCIJIbHAA BJIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3AIMS 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsaoB. [IpoBoaHuUKY,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
[TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe
ANEKTPUYECKOE T10JIe

96

[ToTeHIHATBLHOCTD IEKTPOCTATHICCKOTO
97 moJist. Pa3HOCTh IIOTEHIIMAIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATUYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 m1apa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHOM! MIIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10JIE




106

Konpnencarop. D1neKkTpoéMKOCTh
KOHJIeHCcaTopa. DIIeKTPOEMKOCTh IJIOCKOT0
KOHJIeHcaTopa

107

108

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

HOCJ’Ie,I[OBaTCJ'IBHOC COCOAUMHCHUC
KOHICHCATOPOB

109

DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110

111

Pemenue 3amau

JIBr>keHure 3apsKEHHOW YaCTHLIbI B
OJHOPOJITHOM BJIEKTPUUECKOM I10JIe

112

113

Pemenue 3amau

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnekTpuyeckoe nosue"

114

KonTtponpsHas pabora o Teme
"DnexkTpuueckoe moie"

115

116

Cuna toka. [TocTosHHBIN TOK. Y CIOBUSI
CYIIECTBOBAHUS MOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

Hcrtounuku Toka. Hanpspkenne u 31C

117

3akon OMa 1 yJacTKa HEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE

118

119

3aBUCHMOCTD COIMPOTUBJICHUA OAHOPOJAHOTO
IMPOBOJHUKA OT €TI0 AJIMHBI U IIJI0IIaan
MOINEPECUYHOTO CCUCHUA

VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120

[TocemoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOTHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 . 1 0 0
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1 0 0
PaboTa 351eKTpruecKoro Toka. 3aKkoH

123 P 1 0 0
Hoxoyns —Jlenua

124 Pemenne 3amau 1 0 0
MOIIHOCTB IEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1 0 0
pesucrope

126 Pemenue 3amay 1 0 0
3J1C u BHYTpEHHEE COIIPOTUBIICHUE

127 A yIp P 1 0 0
ACTOYHHUKA TOKA
3axkod Oma i1 moJIHOoH (3aMKHYTOM

128 A (3amKHyTOi) 1 0 0
AJICKTPUICCKOM 1IN

129 Pemenne 3amau 1 0 0

130 MoIHOCTh HCTOYHHKA TOKA 1 0 0

131 KopoTkoe 3ambikaHue 1 0 0

132 Konzencarop B 1ienu mocTOSSHHOTO TOKa 1 0 0

133 Pemenue 3amau 1 0 0
Pemenne 3amau nmo teme "I1oCcTOSTHHBII

134 Aan o 1 0 0
IIEKTPUICCKUI TOK
Pemenue 3amau nmo teme "I1ocTOSTHHBII

135 Ao 1 0 0
AIIEKTPUIECKUI TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

136 Ao 1 0 0
AIIEKTPUIECKUI TOK
O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110

137 - 1 1 0 0

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IPOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIM3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA IPH ITOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOAYJIIO CKOPOCThIO" MK
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOLIEH CHJIIbI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
iy "3ydeHne NBUKEHUsS CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wmm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TSru" unm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO MpoLeEcca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” uim "Mzydenue
MPOTEKAHUA TOKA B LIEMH, COAEpKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprublit ypok. O60011eHuE 1

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIlusl 3HAHHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKON Teoprn"

PesepBHslil ypok. O60011IeHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

PesepBHbIil ypok. O0001ICHHE U
167 cHCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.

®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
168 cUCTEMATHU3alHA 3HAHUH 110 TEME
"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
169 cucTeMaTH3alusa 3HaHUH 110 TEME
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHHE 1
170 cucreMarusanus 3gaguii 1o reme "Toku B

pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* O®usuka, 10 kmacc: yueOHUK 17151 0011e00pa30BaTeNbHbIX OpraHu3aiuii: 6a3oBeiid U yriayosa. Yposuu/ I'.S.Msxkuines,
b.b.byxoBuer, H.H.Corckuii, 2019 rox.; mox penaxiueii [lappentoreroit H.A.
e ®dusuka.3agaunuk. 10-11 kimaccel. PeiMKeBUY

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®denepanabHBIi  TOCYIApCTBEHHBIM  00pa3oBaTEeNbHBIA  CTaHAApPT  cpeAaHero  odbmero  oOpaszoBanus  (IIpuxas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM rocTHIMM Poccuiickoi
deneparuu 05.07.2021 r., per. Homep — 64101),
[Ipuka3 MunucrepcrBa mnpocsemenus: Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHECEHWH U3MEHEHUN B
denepalibHbIN TOCYJapCTBEHHBIN 00pa30BaTeNIbHBIA CTAaHAAPT CPEAHETO OOIIET0 00pa30oBaHusl, YTBEPKIACHHBIA MPUKA30M
MunucrepcTBa oO6pazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne413» (3apeructpuponan 12.09.2022 No
70034)
[Tpuka3z MunucrepctBa npocsemienust Poccuiickoit ®enepanuu ot 23.11.2022 Ne 1014"06 yrBepxkaeHun (peaepanbHOM
oOpazoBaTeIbLHON TporpaMMbl cpeHero ooiiero oopazoBanus” (3apeructpuponan 22.12.2022 No 71763)
denepanbHas padoudast mporpamma Bocriutanus ([IPUKA3 Munnpocsemenns 06 yreepxaeauun @OII HOO ot 16 Hos0ps
2022 1. N 992),
OOII COO MBOY CHI Nel9 um.N.I1.Msitapesa (IIpukaz MBOY CII Nel9 um.M.I1.MbitapeBa Ne511 ot 31.08.2023r.)
Pabouast mporpamma Bocnutanuss MbOY CII Nel9 um.M.I1.Msitapea 2021-2025 roawst (ITpuxaz MBOY CIHI Nel9
uM.ML.I1.MsitapeBa Ne569 ot 31.08.2022)
denepanbHas pabovas mporpamMma cpeaHero oomero oopasopanusi. @usuka (yriayOieHHbIN ypoBeHb). (s 10-11
KJIacCOB 00pa3oBaTeNbHbIX Oopranu3aruii). Mocksa, 2023.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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[MTPMJIOXKEHUE 1

®opMbI yuéTa mporpaMmMbl BocnuTanusi B padoueii mporpamme mno pusnke

Pabouas nporpamma Bocnutanus MBOY CHI Nel9 um.M.II.MeiTapeBa peanusyercs, B TOM
YlCcI€ U Yepe3 HCIOJIb30BAHME BOCHHUTATENBHOIO MOTEHIMAla YPOKOB (pU3MKH. DTa padboTa
OCYILIECTBIIICTCA B CIEIYIOIHX (popMmax:

IToGyxnenune oOyuaromuxcs coOIr0JaTh Ha ypoke OOLIEPUHATHIE HOPMBI IOBEICHNS,
npaBwiia OOIICHHSI CO CTApIIMMH (TIEAArOTUICCKUMHU paOOTHUKAMU) M CBEPCTHUKAMU
(oOy4aromMMKCs ), MPUHIIUAIBI y4eOHOW TUCIMIUIMHBI U1 CAMOOPTaHU3aIIUH.

IIpuBneuenne BHMMaHUS OOy4yarOIIMXCsl K LEHHOCTHOMY AacCIEeKTy M3Yy4aeMbIX Ha
ypOKax MpeaAMETOB, SIBJICHUH, COOBITUI Yepes:

-IEMOHCTPAIHIO 00YJaIOLIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEICHUS,
IPOSIBJIIEHUS YEIO0BEKOJII00MS U J0OpOCep1edHOCTH

- oOpallieHre BHUMaHUs Ha APKUX JesiTelel KyJIbTypbl, CBSI3aHHbBIX C U3y4aeMbIMU B
JTAHHBIM MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHM BHECIIM B pa3BUTHE Halllei
CTpaHbl M MUPA, Ha JOCTOWHBIE OJPaXKaHUs IPUMEPBI UX KU3HHU, HA MOTUBBI UX
HOCTYIIKOB;

-ACIIOJIb30BaHKE HAa ypOKax MH(POPMAIIUH, 3aTParHBAOIICH BayKHBIE COIIMATIbHBIC,
HPaBCTBEHHBIE, STHYECKUE BOIPOCHI

Hcnonp30BaHne BOCIUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHHs Y4eOHOTrO IpeaMera
Ui GOpMHUPOBaHHUs y OOYYaAIOUIMXCS POCCHUHCKMX TPAAMLUOHHBIX JIyXOBHO-
HPaBCTBEHHBIX M COLMOKYJIBTYpPHBIX IIEHHOCTEH dYepe3 IMoaA00p COOTBETCTBYIOLIMX
TEKCTOB ISl YTEHHSI, TPOOJIEMHBIX CHUTYallui JJIs1 0OCYKICHHsI B Klacce

WNuunmupoBanue o0OCyXJ1eHUM, BbICKa3bIBAaHUM CBOErO0 MHEHHS, BBHIPAOOTKH CBOETO
JMYHOCTHOTO OTHOUICHHSI K HM3y4aeMbIM JIMIIaM, IMPOU3BEICHHUSIM XYI0KECTBEHHOMH
JUTEPATyphl U UCKYCCTBA.

BxitoueHne B ypoK HTPOBBIX MPOIIETYP, KOTOPBIE MOMOTAIOT IOIEPKATh MOTHBAIIHIO
00yJaromuxcsi K MOJyYSHHIO 3HAHUH, HAIKMBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOILIEHUH B KJIacce, MOMOTAIOT YCTAHOBJICHMIO OOpOKenIaTeabHON aTMocdepsl BO
BpeMs ypoKa.

[IpumMeHeHHe Ha YpPOKE HHTEPAaKTUBHBIX (GopM pabOThl, CTUMYIMPYIOLIIUX
MIO3HABATEJIbHYIO MOTUBALIUIO O0YYaIOIIUXCS.

[IpumeHeHue rpynmnoBoi pa®OThl MIM PabOThl B Mapax, KOTOpPbIE CIIOCOOCTBYIOT
pPa3sBUTHIO HABBIKOB KOMaHIHONH pabOThl W  B3aMMOJEHCTBHIO C  JIPYTHMH
00y4armuMucs.

Br16op n ncnonp3oBaHre HA YPOKAaX METOIOB, METOMK, TEXHOJIOTHIA, OKa3bIBAIOIITIX
BOCIIUTATEIbHOE BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBHH C BOCIHATATEIHHBIM
U/IeaioM, LIeNbIO U 3a7jayaMH BOCTIUTAHUSL.

WunnuupoBanne W TOJEP)KKa HCCIENOBATEIbCKONW AEATENBHOCTH INKOJBHUKOB B
¢opMe BKIIOUEHUS B YpPOK PAa3JIMUYHBIX MCCIEAOBATENbCKUX 33JaHUM, 4YTO JaeT
BO3MOXHOCTh OOY4YalOUIMMCS MPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEIICHHS
TEOPETUYECKON MpOoOJIeMbl, T€HEpUPOBaHUSA U OGOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOTO  OTHOUIEHHMS K YYXKHM HJesAM, NyOJWYHOTO  BBICTYIUICHMS,
apryMEHTHPOBAHUS M OTCTaUBaHMsI CBOEH TOUKHU 3PEHUS.

VYcTaHoBIIEHHE YBaXUTENbHBIX, JOBEPUTEIbHBIX, HE(POPMaIbHBIX OTHOLUIEHUN MEXIY
YUUTENEM U yUYCHUKaMHM, CO3JIaHHE Ha YPOKaX YMOLMOHAIbHO-KOM(OPTHOMN Cpeabl.



JIMCT KOPPEKTHPOBKI

[NPMJIOXEHUE 2

[Ipunoxenue

k npukazy MbOVY CII Nel9 um.N.IT.MsITapeBa

HammeHnoBanue yueOHOTO mpeameTa « »

Knacc

Bcero xonmuecTBo 4acoB I COKpalIeHUud

oT

0 BHECCHHUH U3MCHCHUH
B pa0ouure nporpaMmsl

Hazpanmne TEM, Ha KOTOPBIC KOJIMYECTBO OTBOJUMBIX 4aCOB COKpAIICHO!:

Neri/rm | Tema KomngectBo KommuecTBo yacoB nmo
3aIIAHUPOBAHHBIX ¢bakry
4acoB

1

Bcero xonmmuecTBo 9acoB AJId YILIOTHCHUA

Hazpanue Ttem, KoTopbie OyAyT YIIIOTHEHBI:

Ha3zpanue teMm, KoTOpble OyyT YIJIOTHEHBI:

Norm/mt

Tema

KomnuuectBo
3anIaHUPOBAHHBIX
JacoB

KommnuectBo yacos 1o
bakry

Paccmotpeno Ha 3acenanuu [HIMO

ITpoTokon Ne

oT
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