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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, denepanpHOIl paboueld mporpamMmbl  ydeOHOTO TmpeameTa «DuzmKay
(6a30BbBIN ypOBEHD), a TaKke ¢ yU4ETOM padboueit mporpamMmbl BocnuTanuss MAOY
«JIuuerr Ne21» u xoHIenIuMu mpenofaBaHus ydeOHoOro mpeamera «Pusnkay B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yrommx
OCHOBHBIE 00pPa30BaTEIbHBIE POTPAMMBI.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO Ha CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

Pabouas nporpamma 1o ¢pu3uKe BKIIOYAET:

IUIAHUPYEMBbIE Ppe3ylbTaThl OCBOEHUS Kypca (U3MKH Ha yriIyOoJéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJITATHI IO T0J1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus;

TEMaTHUYECKOe IIaHUpOoBaHUE ydeOHoro mnpeamera «®dusuka» MO roaam
oOyueHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep W OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, INOJIyYeHHUs] HOBBIX MaTEepUajoB C 3aJaHHBIMHU CBoWcTBamMu. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaroiierocsi, B OpMHUpPOBAHUE YMEHUN NPUMEHSTh HAyYHBIN
METO/1 MO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBy Kypca pusuku Ha ypoBHE cpeHETro 0011ero 06pa3oBaHus MOJI0XKEH
PO U1, KOTOPBIE PACCMATPUBAIOTCS KAK IPUHLIUIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEU KypC SBIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoen zenepanuszayuu. B cooTBeTcTBUM C HEMl Marepual Kypca (HU3HKU
o0benUHEH BOKpPYTr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusans mnpeanosiaraeT HCHOJIb30BaHHE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoJi€HHOTO ypOBHS
IPEIOoJIaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKHUX
IIPUJIOKEHUN W3YYCHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX TPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoen 3konocuzayuu peanusyercss IMOCPEICTBOM BBEACHUS HIIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX DJKOJOTHYECKUM MpoOeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHUE coJepKaHus MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
MIPUHIIATIOB 0a3UPyeTCsl Ha MCIIOIh30BAHUH CAMOCTOSITETFHOTO IKCIIEPUMEHTa KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyO6néHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA,
BKJIFOYAIOLIETO (PpOHTAJIbHBIE YYEHMUECKHE OIBITHl MPU HU3YYEHUH HOBOIO
MaTtepuaa, J1abopaTopHbie paboThl U pabOTHI MTPAKTUKYMA.

B nmnporpamme 1o ¢usnMke cHuCTeMa YYCHHUECKOTO OSKCIEPUMEHTA,
7a00paTOPHBIX pabOT U MPAKTUKyMa MPEACTaBIECHA €IUHBIM MTEPEUHEM.

Bonbiioe BHUMaHHME YyAENSETCS PEUICHUIO PACYETHBIX M KaueCTBEHHBIX
3agad. [lpu 3TOM 151 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOW MOJIENBIO, TTO3BOJISIONINE MPUMEHSTh
W3YyYCHHBIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzeiia Kypca, Tak U
WHTETPHUPYS MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. /[t kaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCA 3aJaHMs Ha OOBACHEHUE/NpEeJCKa3aHHe MPOTEKAHUS
bu3MYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOOpa
buznYeCcKO MOAENN Ml CUTYallu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOecledeHHI0 y4eOHOro mpolecca Kype (U3MKH yriayOiaEHHOTO
YPOBHSI Ha YypOBHE CpeAHEro oOImero oOpa30BaHUS H3Yy4aeTCs B YCIOBHSX
npeaMeTHoro kaOuHeta. B kaOunete pu3uku NOMKHO mMMeeTcss Heo0Xoaumoe
nabopaTopHoe OOOpyJOBaHUE JMJIs BBIMOJIHEHHUS YKa3aHHBIX B IMPOrpaMMeE 10



¢u3MKe yYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pYI0BaHHE.

OCHOBHBIMU HENSIMU U3y4€HUS (DPU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEMJICHUS OOyYaroIIMXCd K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHUSI KAK pe3yJjbTaTa U3yUEHHUsS OCHOB
CTPOEHMSI MAaTEpUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AJIL Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHEeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
Iporiecce 3yueHus Kypca (GU3uKH Ha YPOBHE CpeIHET0 O0IIero oOpa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHHE YMEHUHN IPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3nUecKuX SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PEIICHHsS] pa3IUYHbIX 3a7ad4 C SBHO 33JaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOMIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa,

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOIO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHe YCJOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIETo
o0pa3oBaHMs pealn3yeTcs B KJIAcCe€ TEXHOJIOTHUECKOro mpoduis (MH>KEHEPHbIN
KJIacc).

Ha usyuenne pusuxu (yriayOnéHHBIM YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

®dusznuecknii mpakTukyM (J1abopaTopHble pabOThl) TPOBOAUTCSA TOCIHE
U3y4YeHUs: KpymHbIX paznenoB. B 10 kmacce mocne pasnenoB «MexaHUKay,
«MonexkynsipHast ¢u3MKa W TEPMOJUHAMHUKA» U «IJEKTPOJUHAMUKAY» (TEMbI
«Onexrpuueckoe nojue» u «llocTossHHBIN eKTprUUeckuit Tok». B 11 kiacce nmocine
pa3nienoB «DJIEKTPOJUHAMUKA» (TeMbl « MarHuTHOE MOJie», « DINEKTPOMarHuTHas
uHayknusy), «Komebanust u BonHb, «KBaHTOBas ¢usukay U «DJIEMEHTHI
aCTpOHOMHHM U acTpou3ukw». YacTh pabOT BbIHECEHA Ha MPAKTUKYM, a 4acTh
paboOT BBITIONHSACTCS KAaK KPATKOBPEMEHHBINM YUYEHUYCCKHUU JKCIIEPUMEHT TIpU
U3YUYCHUU TEM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas Hayka o npupoje. Hayunslii MeTos1 Mo3HaHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNYECKUX SBJICHUI.

DKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHULIBI €ro NpUMEHUMOCTH. Pu3znueckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMNU IIOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHKCHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCThH) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MAaTEPUATIbHOM TOUYKH OT BPEMEHHU U UX
rpaduKH.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHUe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCHUMOCTH KOOPJHMHAT, CKOPOCTU M
YCKOPEHHS MaTepUATILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue MarepuasbHOM  TOYKM IO
OKPYXXKHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTEIBLHOE (HOPMAIBHOE), KacaTeNbHOE (TAHT€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHApsOB, LEMHbIE, IIecTepéHYaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopens cucTeMbl OTCU€Ta, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl ucciieI0BaHus TBUKEHUN.

Nnmroctpanus nmpeiebHOro epexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

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

Hamnpagienue CKOpOCTH TIPU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpeeeHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCcKOpeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PaABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJIeHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOIM Ta0OPATOPHH).

W3yuenne nABWXKEHHS Tena, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHAIBHOW 3aBUCUMOCTH MEXIY MAJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydeHne JBHXKEHHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepUoaa OOpaIieHus KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbie cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
IPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3axkon HeroTOHA 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALUOHHOW W
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTbh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Masnenue. I'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBuKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX IMIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MPWIOKEHHBIX K Tely CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUS TE.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U NTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomuol, nPAKMUKYM.

W3mepenne paBHOACUCTBYIOLIEH CHII MPH JBM)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka ruMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa I0
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacCChI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

WccnenoBanne NBKeHHUsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHS.

N3ydenne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OCH BpamieHus. [liedo cuiebl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pei€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJa, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexanuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbl MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

Nmnynbe cUiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umIiynabca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

Cesi3b pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHNUU PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M NOTCHLMAJIBbHOW SHEPrUil INpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3mepenne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckor Tteopuun (MKT), ux
ompiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YaCTHUIL] BellecTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BemiecTsa.
[TocrostnHass ABoraapo.

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

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3ompornecchl B
UJCaIbHOM Tra3e C IMIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanne mpouecca yCTAHOBJIEHMS TEIUIOBOIO PAaBHOBECHS IIPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpMUYECKOTrO Mporecca (PEeKOMEHIAOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mporecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakeHUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTPAILMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTUU OJHOATOMHOTO UJEaIbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacuér konuuecTBa TEmIOTHI Mpu Temuonepenaye. Ilonarue o0
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KonmuectBo
TEIJIOTBHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AOCONIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

MaxkcumansrHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJOTHYECKUE acNeKThl MCIOIb30BaHUs TEIJIOBBIX ABUTaTeNel. TermaoBoe
3arpsi3HEHHE OKPY KAIOIIEeH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJO0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOr0 TOTTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadbaTudeckoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. VcnmapeHue u KumeHue. Y aeiabHas
TEII0Ta MapooOpa3oBaHUsI.

HacblllieHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH W JABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, X HE3aBUCUMOCTb
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTaM3auusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa3zoBbIX MEpeXoax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TerioBoe pacipeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Habmronenne mansix aedopmarinii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

M3ydeHne CBONCTB HACBIIIEHHBIX I1apOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenne kodduirenta noBepXHOCTHOTO HATSKEHHUSL.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3UHOBOro odOpasma  OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTrpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanms Tel U €€ IpOSIBICHUS. OJIEKTpUYECKHil 3apsa. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUUYECKUE 3apsIbI.

HampsokéHHocTh  anekTpuueckoro  mnosisa.  [IpoOueiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJA. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIIMAJIIOB ISl JIEKTPOCTATUYECKOrO Moy (Kak OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CynepHO3UIINU SJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JuanexTpuku B DIIEKTPOCTATUYECKOM roJe. Jlupnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JICHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW MIPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHns TOKa B LEH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtii 31eKmMpuiecKuil mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CylneCTBOBAHUSA MOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsiokenue U u D]1C é.

3akod OMa [J1s y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUCHHS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOIO TOKa. TersoBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIBaHMUSI.

VYBenuueHue npejenna u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HONM MOILIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHHKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes s ANEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS POBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUYHH.
O1nieHKa TpaHull MOTPEITHOCTEM.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 knacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKkass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaroIleW Cpemsl,
yTWIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS AUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJTyTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.



TexHuyeckrue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUXEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM uWHAykuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toxku Pyko.

OJIC mHAOyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camounaykuuu. I1C caMOUHAYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM MOJIe
3eMJIu.

Jemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUAS] CAMOUHIYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kojebanuid. Ilepron Manbix CBOOOJIHBIX KoJieOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHUl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENH MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
ueanpHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS IpU Pa3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHcaTop M KaTyIlKa
WHIYKTUBHOCTH B L€NU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepeiadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHruecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['enepatop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3uctop, KaTylka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacrnpocTpaHenus. llomepeunbie u
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pPACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJIsIpU3anusl, MHTepPepeHus U udpakuus.

[Ikana 371eKTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHru4ecKue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGntogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NIPUMEHEHHUE.

HabGniogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBaHre  CBOMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHUE,
npesoMIIeHUE, MoNspu3anus, Aupakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb NpesioMiieHUs . [10CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cBera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHoe BHyTpeHHEee oTpaxkeHue. l[IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPEeTOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300pakeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYECKHUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON pereéTKy.

Habmronenne nudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpEeHIINN U TOJIAPU3AIIH CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne uaTepdepeHIINY JIa3epHOTO U3IIYUEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOAA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpaszoBanusi  JlopeHia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus: Buna. I'mnore3a [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Ctonerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKawllyro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoia. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWcsa dactuibl. KopmycKylsipHo-
BOJIHOBOH Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHn4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTtosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToadekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIbI TOKA Y€pPE3 CBETOIMO/ OT HAIPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas mMonenb aroMa
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXO0JIe aToMa
C OJTHOTO YPOBHS dHEPIUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

Habnronenue JIMHEeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmnronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens snpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3JTyYEHMs. BIusHUE paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPTrETUKH.

Mertons! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-riitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas matepust U TEMHas
DHEPIUsl.

EaunHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTHUECKUE IPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAsl TOMOTrpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum ConHIa v 3BE31.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMMa «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3ausd CEeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYMH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKUUA  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTUKYM)).

O0o0maroee NOBTOPEHHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOIUHAMUKAY», «DIEKTpoauHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSICHUTENIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBSA3M.

WUzyuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonaAmMuUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4HbId (DAKT, rumotesa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETpHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOUS TPEYTOJLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3ByKOBas JHAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIUOHHAs IEyb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUraTeb, pasap, paIiuoONpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKOBas JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
OTpa)XaloT  TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakJIaAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIPaBICHUU B  0Opa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBAThH C  COLUMAIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAaM, HOCTHUXCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATH CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyyiiel nmpodeccun U peaarn30BbIBATb COOCTBEHHbBIS
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAIOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJLHbIE yYeOHbIE eiicTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POpMyNIUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IMJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSAM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAy4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJAMU
buznuecKoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 3a/aady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaAJIM3UPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HECITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJETh HABbIKAMH MOJY4YEHUS MHPOPMALMHU (PU3NUYECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpeTalni0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpPMalWMU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyATH3AIIH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



OCYIIECTBIISATH OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOU
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHAMBUIyalIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/I0TO YJieHa KOJUIEKTHBA,

NPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYacTHHKA KOMAaHIbI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh TO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallusiX, MOpPOSBISATH  TBOPYECTBO M BOOOpaxeHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBJISATH NPOOJEMBI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH padOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULIMHA B 00JIaCTU
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABATEILHOM pediIekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCITOJIB30BaTh TPHUEMBI pedieKkcu s OICHKA CHUTyaIluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO TNMPUHUMATh PEIICHUS IO HX
CHHIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBlI JIPYTHX NPU AHAIN3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aAHAIN3€ PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHX)EHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O0O0ydYaroIIUXcCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr AFOITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCTexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEeHCTBOBATh, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[MPEMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 kijacce Ha yriayOJIeHHOM  ypoBHE OyayT
c(OpMUPOBAHBI Y 00YUYaIOIIUXCS YMEHUS:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4YHON KapTHHE MUpAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
IpOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE MajJieHue, abCoMIOTHO ymopyras nedopmanus, abCOIIOTHO
yHapyroe 1 abCOJIFOTHO HEYNPYTo€ CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTALTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIM 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE TIPOLECCHl U SBJICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JIBUKEHMsI, TpeoOpazoBaHus ['amuies i1 CKOPOCTHM U TEpeMELICHHUS,
3akOoHbl HproTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b PadOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['amumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYJISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIrUeN TENJIOBOTO ABIKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsA MennaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH AJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM JJIEKTpUYECKOM ILenu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIA,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Teia, paboTa B TepMOJWHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTCHIHAT 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  TMOTEHLMAJOB, AJEKTPOJABIKYIIAs  CUja, CWila  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOH/JIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIs, IUIAaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLuUs Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHHM, INIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOTYyUYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl M JElaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0r01aTh IpaBuiia 0€30MacHOro Tpy/la IPU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(Gu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUl NpH MCHOIb30BAHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAaHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyIoUlMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUHW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUEe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
INPUHLIUIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMU, C
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJIs TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPHUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

HPOSIBIISATH OpraHU3alOHHbIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI POCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHle C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PyMIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJeKBAaTHO OIICHUBATh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHOHaTbHON ASSITETbHOCTH TI0
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenus B 11 Kkjaacce yrioyOjneHHOM ypoBHE OyayT
c(hOpMHPOBAHbI Y 00YUaIOIUXCS YMECHHUS:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBEKa, POJib U MECTO
GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHLHON M MPOTHOCTUYECKON (GYHKUUN (pU3Mdyeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuku, pois (puszudeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHHUHN O
bu3nYecKo KapTUHE MHUPA, MeCTO (U3MUECKOM KapTHHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUN O IPUPO/IE;
paziuyaTh YCIOBUSL NPUMEHUMOCTH Mojeie (U3MYecKux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUIECKUNA MasITHUK,
WJICATIbHBIN TPYKUHHBIA MAasiTHUK, TAPMOHHWYECKUE BOJIHBI, WJCAJIbHBIN
KoJieOaTeNbHbIH KOHTYp, TOHKAS JIMH3a, MOJIeJIEl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOW MOJIETIN CBETA;



pa3nuuaTh yCIOBUS (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SBIICHMUS,
UCIIOJIb3ys OCHOBHBIC TIOJIOKEHUST U 3aKOHBI JJIEKTPOAUHAMUKH H
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsa3sp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IIEMd CO CKOPOCTHIO
U3MEHEHUsT  CWJIbl  TOKa,  TIOCTyJaThl  CHEUUAlIbHOH  TEOpHUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBICHUS, UCTIOIB3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OHHIUTEHHA  AJiA
dorordpdekra, mepBeld U BTOpoW moctynatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaAOaKTUBHOTO pacnaia);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yysl BEIUYMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHLIHAJ 3JEKTPOCTaTHUECKOTrO
NOJIsI, Pa3HOCTh MOTEHUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HHIYKLHS
MarHUTHOTO TIOJIsI, MarHUTHBIA TOTOK, cuja AMIiepa, MHIYKTUBHOCTb,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUsS MArHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITyJIbC, MOJHAS DSHEPIUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YaCcTHIIBI, PHEPrHUsi W HMITYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHuTHasI MHAYKLHUS, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Judpakuus, [OUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
saaep, TaMMa-u3IydeHue saep, (U3NYECKue MPUHIUMBI CIEKTPaIbHOTO
aHaju3a v paOoThI Jia3epa;

OTpENENATh HAMpaBlIEHWE WHAYKIMM MAarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cHJjIbl Amniepa u cuiibl Jlopenna;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€pPKajiOM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €TO XaPAKTEPUCTUKU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMHUYECKUE IMOHATUSA, TEOPHH U
3aKOHBI I aHam3a W OOBACHEHHWS (DUIUYECKUX  IPOIIECCOB,
NPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLNHU 3BE3 U Beenennoii;



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, IPH 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C Y4YETOM aOCOIOTHBIX
HNOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBl IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYMH, MNPU HTOM
BbIOMpaTh ONTHUMAJBHBI METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYeHHbIE PE3yJNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OIMCBIBATH METO/BI ITOJYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh IpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

peliaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOW W HESBHO 3aJlaHHOM
(bu3MUecKoil MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
bu3nueckue MoJeiH, OTBeYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUM
IpPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOJYYEHHBIX
pE3ybTaTOB;

pemiaTth KayeCTBEHHbBIE 3a/auyd, TpeOyIolle MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3leNoB Kypca (PU3MKU, a TaKKE WHTErpalui 3HAHUW U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJICHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECcKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPY’KAIOIIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JESTEIIbBHOCTH 4YEJIOBEKA, CBSA3aHHON C (PU3MYECKUMMM IpOLIECCaMU, C



MO3UIINN SKOJIOTUIECKON OE30MTaCHOCTH, MPEACTaBICHUI O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIh30BAHUU JTOCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MHpopManuen (Guznueckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIs TIOMCKA, TepepabOTKH W MpeabSBICHUS y4YeOHOW U
Hay4YHO-TIOMYJIIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
nHpopMaruu, TMOJYYEeHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUYECKHU
aHANMM3UPOBAaTh  TOJNIy4aeMyr  uWH(oOpMamuioo ©  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK M HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIMOHHbIE | ITO03HABaTEILHBIC YMEHHS
CaMOCTOATEILHOTO  TPHOOPETCHHMs HOBBIX 3HAHWKW B TIpoIlecce
BBITIOJTHCHUS IPOCKTHBIX U yI€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TpyNIe C HWCIOTHCHHUEM pPa3INYHBIX COIMAIBHBIX pOJICH,
IJIAaHUPOBATh PabOTy T'PYMIIBI, PAIMOHAIBLHO PACIPEACNISITh ACATEILHOCTD
B HECTaHIAPTHBIX CHUTYaIMSAX, aJICKBATHO OILICHMBATh BKJIAJ Ka)KJIOTO M3
YYaCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTUBAIIMIO K Oyaymiei mpodecCHoOHATBHON ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYSCKOTO TIPOQuIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
N KonuyecTBo yacos
(1)
11/-11 HaumeHoBaHue pa3jiesioB H TeM IPOrPaMMBbI B Kontpoabubsie IIpakTHyeckune
cero padoThI padoThI
Paznen 1. HAYUHBII METO/, IO3HAHMS IIPUPO/IBI
1.1 Hayunsiii MeTOA IO3HAHUSA IPUPOLBI 6
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemarnka 12 1
2.2 Junamuka 8
2.3 Cratuka TBEpIOTO TENa 5 1
24 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
32 TepmoanHamuka. TeroBsle MalIMHBI 20 1
33 ArperatHble coCcTOsIHMSI BelecTBa. Ma3oBbIe epexoabl 14 1
Hroro no pazgeny 49
Pasnea 4. JIEKTPOJJMHAMUKA
4.1 ‘ DIJIEKTPUYECKOE T10JIE 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKHUM TOK 24 1
4.3 Toxku B pa3nmnyHBIX cpenax 6




KoanuyecTBo 4acosB

Ne
n;n HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMBbl B Kourpoabnbie IIpakTnueckue
cero padoThI padoThI

Hroro no pazgeny 54

Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 Pu3n4ecKuil NPakTUKyM «MexaHHuKa» 9
5.2 Ouznyeckuil mpakTukyM «MonekymnsipHas pu3uka U TepMOIUHAMUKA» 3
5.2. Ou3nyecKuil NpakTUKyM «DJIEKTPOINHAMUKA» 4

Hroro no pazneny 16

Paznean 6. UTOI'N

6.1 3ader 1o TemMaM NepBOro MOJIyroaus 2 1

6.1 3auet no kypcey ¢usuku 10 kiracca 2 1

PesepsHOE Bpems 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 10 16




11 KIIACC

KonuyecTBo yacos
Nen/m  HamMeHoBaHmMe pa3/iesioB U TeM NPOrPaMMBbI
KonTpoabubie  IIpakTHyeckue
Bcero
padoThI padoThI
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHast UHIYKIUS 13 1
Wroro no pasaeny 27
Paznea 2. KOJIEBAHUSA U1 BOJIHbBI
2.1 Mexanunueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
2.3 MexaHuuecKkue U 3J€KTPOMarHUTHBIE BOJIHBI 10 1
2.4 Onruka 25 1
Hroro no pazgeny 60
Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOIHOBOH 1yaJln3m 15
4.2 ®usnka aToma
4.3 @du3mMKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX YaCTHUIL 1
Wroro no pazneny 25




KoanyecTBo 4acosB

Nen/m  HammeHoBaHme pa3/iesioB U TeM NPOTrPaMMBbI
Beero Konrposbnbie IIpakTHyeckue
padoThI padoThI
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12
Hroro no pazneny 12
Pazgen 6. PUSHUECKHI IPAKTUKYM
6.1 ®uznyeckuil NPakTUKyM «DJIEKTPOJAUHAMUKA» 4
6.2 Ouznyeckuil npakTukyM «KonebaHust 1 BOJIHBD) 7
6.3 ®uznyeckuil npakTukyM «KBaHTOBast pU3NKa» 4
6.4 Ou3nyecKuil MPaKTUKYM « IEMEHThI aCTPOHOMHH U aCTPODU3UKIY 1
Hroro no pazgeny 16
Pa3nea 7. OBOBIIAIOHIEE ITOBTOPEHHUE
7.1 3aueT no Temam nepsoro noxayroaus 11 knacca 2 1
Cuctemaru3zanusi 1 0000IIeHUE TTPEIMETHOTO COACP>KAHUS U OTbITA
7.2 JeSITeIbBHOCTH, TPUOOPETEHHOTO NP U3yueHUH Kypca pusuku 10—11 13 1
KJIACCOB
Hroro no paszneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuyectBo yacos
Ne
Tema ypoka KonTpoabubie  IlpakTuyeckue
n/n Bcero
padoThI padoThbI

®dusnka — pyHAaMeHTalbHas HayKa O IPUpoJIe 1
2 Hayunblii MeTO TO3HAHUS U METOABI HCCIIE0BAHUS (PU3UUECKUX SIBICHUN 1
3 DKcIIepUMEHT M Teopus B Ipoliecce NMo3HaHus npupozbl. Habmonenne u 3KCrepuMeHT B |

¢busuke

Crioco0b1 n3mMepeHust GU3NIECKUX BEITHUNH 1
5 AGCoIt0THAs M OTHOCHUTENbHAS IIOIPEIIHOCTU U3MEPEHHUH (PU3NYECKUX BEIMYUH 1
6 MogenupoBanue B ¢Qusuke. Ponb u Mecto ¢uzuku B (OPMHUPOBAHUM COBPEMEHHOMN |

HAy4HOU KapTUHBI MUpPA, B IPAKTUYECKON JESATEILHOCTH JIOACH
7 Mexannueckoe gaBwxkeHue. Cucrema orcueta. OTHOCUTENBHOCTb MEXAHUYECKOIO 1

neuxkenus. [Ipsimas u oOpaTHas 3a1a4u MEXaHUKH
g Paguyc-BekTOp MarepualbHOM TOYKH, €r0 NMPOEKLIMU Ha OCU KOOpAMHAT. TpaeKTopus. |

ITepemenienue
9 PaBHOMepHOE mpsIMONIMHEIHOE JBMKeHHe. [paduyeckoe omnucaHHe PaBHOMEPHOTO |

MPSIMOJIMHENHOTO JBUKECHHUS
10 HepaBHoMepHoe aBmxeHne. MruoBeHHasi ckopocTb. CpeHssi CKOPOCTb. 1
11 Yckopenue. IIpsMonrHeHOE IBUKEHUE C TIOCTOSHHBIM YCKOPEHUEM 1
12 I'padnueckoe onmcanue NpsIMOIUHENHOTO JBUKEHUSI C TOCTOSTHHBIM YCKOPEHUEM 1
13 Pemenue 3an1a4 Ha MpsAMOJIMHENHOE PABHOMEPHOE U PABHOYCKOPEHHOE JABH)KEHUE 1
14 CBoOoaHoe manenue. Y ckopeHue cBoOOAHOTO naaeHus. JBrmkeHue Tena, OpOomeHHOTo Mo/ 1

YIJIOM K TOPU30HTY
15 KpuBonuuelinoe nBuxeHue. J[BUK€HUE IO OKPYKHOCTH. YTJIOBas U JUHEWHAsI CKOPOCTb. 1




Koan4gecTBO 4acoB

[
Jr:;-n Tema ypoka Beero Konrposbubie  IIpakTHyeckue
padoThI padoThbI
[Tepuon u yacrora. LIEeHTpOCTPEMUTENBHOE U MTOJIHOE YCKOPEHUE
16 Pemienue 3aga4 Ha KPUBOJMHEITHOE ABUKEHUE 1
17 O606menue mo teme "Kunemaruka" 1
18 Konrponsnas padora no teme "KunemaTtnka" 1 1
19 [TepBoiif 3akoH HeroToHa. MHepuuanbabie cucTeMbl oTcuéra. [IpyuHIUI OTHOCUTENBHOCTH |
lNanunes. Cuna. PaBHonelicTByromas cuna. Bropoii 3akon Herotona. Macca
20 B3aumoneiicteue ten. Tperuii 3akon HetoToHa 1
21 Pemenue 3agau Ha npuMeHeHue 3akoHOB HeroToHa 1
2 3aKOH BCEMHUPHOT'O TATOTEHHUs. DKBUBAJECHTHOCTh T'PABUTAIMOHHOW M WMHEPTHOW MAacCCHI. 1
Cuia TSKECTH U yCKOPEHHUE CBOOOHOTO MaJICHUS
’3 JIBukeHne HEOECHBIX Tel M MX MCKYCCTBEHHBIX CIYTHHKOB. llepBas kocMuueckas 1
CKOpocCTh. 3akoHbl Kemnepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
)5 Cuna tpenust. [Ipupoaa u Buasl cuil TpeHus. JIBUKEHUE B KUIKOCTH U Ta3e C yUETOM CHUJIBI |
COTIPOTHUBIICHUS CPEIbI
26 HaBnenue. I'napocrarnueckoe gasienue. Cuna Apxumena 1
27 AOcomoTHO TBepoe Teno. [locTynarensHoe U BpalaTeabHOE IBHXKEHHE TBEPJIOTO Tela 1
28 MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaleHusd. [1nedo cuibl 1
79 CnoxxeHue cuil, TPUIOKEHHBIX K TBepaoMy Temy. LleHTp Tsbkectn Tena. Y CIOBHS |
paBHOBECHsI TBEPIOTO Teja. Buasl paBHOBECHs
30 Pemenue 3agau no reme "/Ilunamuka. Ctatuka TBepAoro tena' 1
31 Konrtponbhas padora o teme "/Iunamuka. Ctatuka TBEpaoro tena' 1 1
32 NMnynec MaTepuasbHOW TOYKH, CUCTEMBI MaTEPHANBHBIX To4YeK. VIMIynbC cuiibl u 1




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI

M3MEHEHNE UMILYJIbCca Tejla. 3aKOH COXpaHEeHUs UMIyJjbca. PeakTuBHOE ABM)KEHUE

13 MoMeHT wuMIylbca MaTepuanbHOM TOUYKM. [IpeacraBieHue O COXpaHEHMHM MOMEHTA |
HMITyJIbCA B HEHTPAIbHBIX MOJISIX

34 Pemenue 3agad no reme "Mmmynbe. 3aKOH coxpaHeHUs UMITysIbca" 1

35 Pabora cuibl Ha MajaoM W Ha KOHEYHOM NepemenieHuH. ['paduueckoe mpeacraBieHue 1
paboThI CHITBl. MOIITHOCTE CHUITBI
Kunernueckas sHeprus. Teopema 00 U3MEHEHHU KUHETUYECKON SHEPrHMM MaTepHaIbHOMN

36 Touku. [loTeHunanpHas sHeprus. IloreHnumanbHas sHEprus Tejaa B rPaBUTALlMOHHOM IIOJIE. 1
Bropas kocMuueckast CKopocTb. TpeTbsi KOCMUYECKast CKOPOCTh

17 CBs3b pabOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPrMU CUCTEMBI |
Tel. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPIHUH.

38 Yupyrue u Heynpyrue cTolnkHoBeHUs. Pemenue 3anau 1

39 VYpaBHenue bepHyumm a1 uAeanbHOM KHMIKOCTH KakK CIEACTBHE 3aKOHA COXPaHEHMS |
MEXaHUYECKOM dHEpPrun

40 Pemenue 3anay no teme "Mexanndeckast paboTa U MOLTHOCTb. DHeprus" 1

41 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS! B MeXaHUKe" 1 1

42 ®dusnueckuil npaktukyMm. JlaboparopHas padora "M3yueHre HepaBHOMEPHOTO BUXKEHUS C 1
LIEJIbIO OINIPENETIEHUS] MTHOBEHHON CKOPOCTH'".

43 Ouznyeckuil npaktukyM. Jlaboparopnas pabora «lccrnenoBanue 3aBUCMMOCTH MYTH OT 1
BPEMEHH NPU PaBHOYCKOPEHHOM JBUKECHUNY.

44 ®dusnueckuil npaktukyMm. Jlabopatopnas padota «M3yuenune nBHKeHUS Tena, OPOIIEHHOTO 1
TOPU30HTAIILHOY.

45 @dusnueckuil npaktukyM. JlaboparopHas pabota «VccrnemoBaHue 3aBHCHMOCTH HEpUOJA 1




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI

oOpalIeHns KOHUYECKOr0 MasiTHUKA OT €0 MapaMeTpOBy.
®dusnueckuil npaktukym. Jlabopatopnas pabota «IIpoBepka runore3bl 0 HE3aBUCUMOCTH

46 BPEMEHU JIBIKCHHS OpycKa 10 HAKJIOHHOW IJIOCKOCTH Ha 3a/IaHHOE PACCTOSHUE OT €ro 1
Macchl».

47 @dusnueckuil npaktukym. JlaboparopHas pabota «MccienoBaHue 3aBUCHUMOCTH CHII 1
yIPYroCTH, BOZHUKAIOUIMX B IIPYKHHE U PE3UHOBOM 00pasLe, OT UX JepopMaLuny.

43 @usnueckuii npaktukyMm. JlaboparopHast padora «M3mepenne xoddduimenta TpeHus 1o 1
BEJIMYMHE yTI0BOro Koddgduimenta 3aBucumoctu Frp(N)».

49 Ousnueckuii npakTukyM. JlaboparopHast paborta «lccriemoBaHue yCIIOBHI paBHOBECHS 1
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALLECHUS.

50 @usnueckuil npaktukym. JlaboparopHast pabora «l3mepeHue wummynbca Tena IO 1
TOPMO3HOMY ITyTH. MI3MepeHne KHHETUUECKON SHEPTUH TENa [0 TOPMO3HOMY ITyTHY.

51 Pa3Butne npexacraenenuit o npupoae temnoTel. OcHoBHbIE TonokeHuss MKT. uddysus. |
bpoyHoBCKO€E BHKEHUE

50 CrpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPABIX TeJ. XapaKTep ABUKEHUS U B3aUMOJICHCTBUS |
YacTHUIl BELIECTBA

53 Macca u pa3zmepsl MoJieky (aromoB). KonngectBo Bemectsa. IlocTosiHHast ABoraapo 1

54 Temneparypa. TemnoBoe paBHoBecue. [lIkana [enbcus 1

55 Pemntenue 3agau 1

56 Wneanpuerii ra3. I'a3oBbIe 3aKOHBI 1

57 VpaBuenue MenneneeBa-Knanelipona. Pemenne 3agau 1

58 AOcomoTHas TemriepaTypa. 3akoH JlampToHa 1

59 N3omponeccel B HAEaIbHOM rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEILLIECTBA 1




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI
60 I'padmueckoe mpencraBaeHNE H3OMPOIIECCOB: U30TEpMa, H30X0pa, m3o00apa 1
61 OcHoBHoe ypaBHeHue MKT 1
62 Pemrenue 3amau 1
63 CBsi3b  a0CONMIOTHOW TEeMIIEpaTypbl TEPMOJUHAMHYECKOH CHUCTEMBI CO CpeaHei |
KUHETHUYECKON SHEPrueH MOCTYyNaTeIbHOI0 TEMIOBOTO JIBHKEHUS €€ YaCTHI]
64 O06006111eH1E U cucTeMaTu3anus 3Hanui mo teme "Ocuossl MKT" 1
65 KonTponbhas padora no teme "OcHosl MKT" 1 1
TepmoauHamMuueckas cuctema. 3ajaHue BHeIHUX ycinoBui 1uist T/l cucrembl. BHemHue
66 u BHyTpeHHue napamertpsl. [lapamerprl T/ cuctembl kak cpeiHue 3HAUEHUS BEIUYMH, 1
ONMCBHIBAIOIIMX €€ Ha MUKPOCKOIIMYECKOM YPOBHE
7 HyneBoe Hawano tepmoamnHamuku. Camornpou3BoibHas penakcauus TJ[ cucrembl kK |
TEIUIOBOMY PaBHOBECHUIO
68 Mopenp nieanbHOro ra3a B TEpMOJIMHAMUKE. Y CJIOBUSI MPUMEHUMOCTH 3TOW MOJIENH 1
69 VYpaBuenue MeHnieneeBa-Kianelipona v BeIpaXkeHue AJi1 BHYTPEHHEN SHEPrun 1
20 Belpaxxenue s BHYTpPEHHEM  SHEPIMM  OJHOATOMHOIO  MJACAIBHOIO  Trasa. |
KBazucrarnueckne u HeCTaTUYECKUE MPOLECCHI
- DnemeHTapHas paboTa B TepMOJUHaAMUKe. Beruncienne paboTsl 1o rpaduky mpoiecca Ha |
pV-nuarpamme
- Tennmonepenaua kak cmoco0 W3MeHeHUs BHyTpeHHed osHeprum TJI cuctemsr 0e3 |
COBEpILICHUS PabOThI
73 KonBeknusi, TEmIonpoBOJHOCTb, U3Ty4YCHUE 1
24 KonmuuectBo TemnoTel. Temnmo€éMKocTh Tena. YAenbHas M MOJSpHas TEMI0EMKOCTH |

BEILIECTBA. Y AeIbHAs TEII0Ta CropaHuA TOIIIMBA




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI
75 Pacuér xonmuecTBa TEIIOTHI IIPU TEILIONIEpEIaye 1
76 [TonsTue 06 annadaTHoM mporecce. [1epBoIit 3aKOH TEPMOTMHAMUKA 1
77 KomnuecTBo TemioTsl u paboTa Kak Mepbl U3MEHEHUs BHYTpeHHelH sHeprun TJ1 cuctemsl 1
28 Bropoii 3akoH TepMOAMHAMHUKU JJisi PAaBHOBECHBIX M HEPABHOBECHBIX IIPOLIECCOB. 1
HeoOpaTMOCTh MPUPOTHBIX MPOLECCOB
79 [Tpuniune geiictBus TermaoBbix MamuH. KIT/] 1
80 MaxkcumansHoe 3nauenue KII. [ukn Kapuo 1
81 Perrenue 3amau 1
82 DKOJIOTMYECKHE aCIEKThl MCIOJB30BaHUs TEIUIOBBIX ABUrareseil. TenaoBoe 3arps3HeHne 1
OKPY’KaIOIlEeH cpeabl
83 Pewenue 3anau 1
84 O06o0uieHne 1 cucTeMaTu3alys 3HaHui no reme "TepmoauHamuka. TenoBble MauHbL" 1
85 KonTponbhas padota no teme "Tepmonnnamuka. TerioBbie MaliuHb" 1 1
g6 [TapooOpazoBanne u KoHaeHcauusa. Mcmapenne u KumneHue. YjaenbHas TemoTa |
napooOpazoBaHUs
Haceiiiennele ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBHCHUMOCTh IUIOTHOCTU U
87 JABJICHHUS HACBHIIIEHHOTO Iapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTh OT 00béMa 1
HACBILIEHHOT 0 Mapa. 3aBUCUMOCTb TEMIEPaTypbl KUTMEHUS OT JIaBJICHUS B )KUIKOCTH
88 BnaxxnocTs Bo3yxa. AGCONIIOTHAS U OTHOCUTEIbHAS BIAKHOCTh 1
89 Pemtenue 3agau 1
90 Tsépnoe teno. Kpucraminueckue u amopgHsbie Tena. AHU30TPOIUS CBOWCTB KPUCTAIIIIOB 1
91 [InaBnenue u KpucTauM3anus. Y aenbHas TeroTa miasienus. Cyonumanus 1
92 Hedopmaruu TBEpnoro Tena. Pactsxkenue u cxarue. Casur. Moayns FOura. Ilpenen 1




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI
ynpyrux aedopmariuii
93 TennoBoe pacmupeHue XKUAKOCTeH 1 TBEPABIX Teld. AHFapMOHM3M TEIUIOBBIX KoJeOaHMi |
YacTHUIl BELIECTBA
94 IIpeoOpa3oBanue sHepruu B (ha30BbIX Nepexogax 1
95 VYpaBHEHHUE TEIIOBOTO OanaHca 1
96 Perrenue 3amau 1
97 [ToBepxHocTHOE HarspkeHue. KamwuisipHele sBieHus. JlaBlieHME 1OJ MCKPUBIECHHON |
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca
98 O06o006menre U cucTeMaTusalys 3HaHUW MO TeMe "ArperaTHble COCTOSIHHS BEIECTBA. |
®da3oBbIe niepexoabl"”
99 KontposbHas padota mo teme "Arperatabie COCTOSIHUS BenecTBa. PdazoBpie mepexoan” 1 1
100 ®usnyeckuil npaktukyM. JlabopartopHas padora «M3yueHne n3o0apHOro mporecca. 1
101 ®dusnueckuil npakTukyM. Jlabopatopnas pabdora «M3mepeHnue yaeabHON TEII0EMKOCTI. 1
107 Ousnyeckuii npaktukyM. JlaGopatopHas pabGorta «M3mepeHue yJenbHONW TEIUIOTHI 1
IUTaBJICHUS JIbJIaY.
103 OnexTpuszanus Tel U €€ MpOsABIECHUSA. DJIEKTPUUECKUM 3apsa. [[Ba BHAA dIEKTPUYECKHUX |
3apsan0B. [IpoBOAHNKY, TUAIEKTPUKH U TIOIYTIPOBOJHUKA
104 DneMeHTapHBIN ANEKTPUYECKUH 3apsii. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTr0 3apsia 1
105 B3aumoneiictBue 3apsioB. Toueunsie 3apsasl. 3akoH Kynona 1
106 Pemtenue 3agau 1
107 Onekrpruueckoe nosie. Ero qeicTBre Ha AIeKTPUYECKUE 3apsbl 1
108 Hanpsox€unocts anektpudeckoro monst. [IpoOuenid 3apsin. Jlunum Hanpspk€HHOCTH |

QJICKTPHUYCCKOTI'O ITOJIA. OI[HOpOI[HOC QJICKTPUYICCKOC II0JIC




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI
109 [ToTeHIManbHOCTD 3JIEKTPOCTATHYECKOTO MOJIS. PA3HOCTh MOTEHIUAIIOB M HAIIPSIAKEHUE 1
110 [lorenumaneHass 3Hepruss 3apsga B dJeKkTpoctatuueckom  mnone.  [loreHuman |
3JIEKTPOCTATUYECKOTO MO
111 CBs13b HANPSKEHHOCTH NOJIA U PA3HOCTU MTOTEHIUAJIOB JIJIS 3JIEKTPOCTATUYECKOTO OIS 1
112 [IpuHIuI cynepno3unuu 3JIeKTPUIECKUX MO 1
113 Pewenue 3anau 1
114 [Tone Toueunoro 3apsina. [lone paBHOMEpHO 3apsiKEHHOU cepbl 1
115 [Tone paBHOMEpHO 3apsKEHHOTO MO 00BEMY Imapa. [lome paBHOMEpPHO 3apsKEHHOU |
0ECKOHEYHOM MIOCKOCTH
116 [IpoBOHMKY B IEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsA10B 1
117 JIM3IEeKTPUKY U MOJIyIIPOBOJAHUKU B AJIEKTPOCTATUUECKOM I10J1€ 1
118 Konpnencarop. ONEeKTpOEMKOCTh  KOHJEHCAaTOpa. ONEeKTpOEMKOCTh  IUIOCKOTO |
KOHJIEHCAaTopa
119 [TapannensHOE COEAMHEHNE KOHIEHCATOPOB 1
120 [TocnenoBarenbHOE COEIMHEHNE KOHAEHCATOPOB 1
121 DHeprus 3apsKeHHOr0 KOHAEHcaTopa 1
122 Pemenue 3anau 1
123 JIBr>keHue 3apsiKEHHOM YacTHULIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE 1
124 Pemienue 3amau 1
125 O06001enre u cucTeMaTU3aIys 3HaHUH 10 TeMe "DIeKTpUIecKoe moje" 1
126 KonrtponbHas pabora o Teme "Dnexrpudeckoe mnosne" 1 1
127 Cuna toka. IlocTosiHHBIN TOK. YCIIOBUSI CYLIECTBOBAHMS MOCTOSIHHOTO 3JIEKTPUUYECKOTO |

TOKa




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI
128 Wcrounuku Toka. Hanpsikenne u 3/1C 1
129 3akon OMa JyIsl yd4acTKa enu. DJIEKTPUUECKOE CONMPOTUBIICHUE 1
130 3aBUCHMOCTh COIIPOTUBJIEHUS OJHOPOJHOTO MPOBOAHMKA OT €ro JJWHBI U IUIOLIAIU 1
MIONIEPEYHOI0 CEYEHUS
131 VY enpHOE CONPOTUBIICHUE BellleCTBA. Pelienue 3anaq 1
132 [TocnenoBarenpHOE, MapasielibHOE, CMEIIAHHOE COEUHEHNE TPOBOIHUKOB 1
133 Pacuér pa3BeTBn€HHBIX nekTpudeckux meneid. [Ipasuna Kupxroda 1
134 Pewenue 3anau 1
135 Pabota snexrpuaeckoro Toka. 3akon Jxoyns —Jlenna 1
136 Pewenue 3anau 1
137 MOIHOCTP 3JEKTPUYECKOTrO TOKA. TernnoBas MOLIHOCTb, BbIACIISIEMAas Ha pE3UCTOPE 1
138 Pemenue 3anau 1
139 O/1C u BHyTpEeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA 1
140 3axon OMa 11 TOJIHOM (3aMKHYTOI) 31IEKTpUYECKON Lienn 1
141 Pemenue 3anau 1
142 MomHOoCTh UICTOYHHUKA TOKA 1
143 Kopotkoe 3aMbikanne 1
144 Konpaencarop B enu noCTOSIHHOTO TOKa 1
145 Pemenue 3amau 1
146 Pemrenne 3amad no reme "[10CTOSTHHBIN 3JIEKTPUYECKHUN TOK" 1
147 Pemenue 3anau no teme "IlocTOsSHHBIN JIEKTPUYECKH TOK" 1
148 Pemenue 3anay no teme "IlocTossHHBIN AeKTpUYECKHil TOK" 1




Koan4gecTBO 4acoB

Ne Tema ypoka Konrposbubie  IIpakTHyeckue
n/n Bcero
padoThI padoThbI

149 O06o06mIeHre u cucreMatusanus 3HaHul o TeMe "[1oCTOSHHBIN dNeKTpUUeCKuid TOK" 1

150 Kontponbnas padota o Teme "[1ocTOSHHBIN ANMEKTpUIECKUi TOK" 1 1

151 Onexrpuyeckas MPOBOAUMOCTh PA3JIMYHBIX BEINECTB. DJIEKTPUYECKUH TOK B METaJlIax. 1
CBepxnpoBOIUMOCTb

15 DNeKTpUYeCKUid TOK B pacTBOpax W paciulaBax AJIEKTPOJIMTOB. 3akoHbl Papanes aus 1
ANEKTPOJIN3A

153 DJIeKTpUYECKUi TOK B razax. [lnazma 1

154 DNeKTpUYECKUil TOK B BakyyMme. BakyymHbie puOOpbI 1

155 DIEKTPUYECKHI TOK B OJYIPOBOJHUKAX 1

156 [TosnynpoBoiHUKOBBIE TPUOOPHI 1
®dusnueckuil npaktukyM. JlaboparopHas pabota «l3MepeHue cuibl TOKa U HANpPsHDKEHUS

157 B IIENH TMOCTOSIHHOTO TOKA MpPH TOMOIIM AHAJOTOBBIX U HU(PPOBBIX H3MEPUTENIBHBIX | |
npubopoB. MccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA OT HANpsDKEHHs Ul JIaMIIbl
HaKaJUBaHU.

158 ®dusnueckuil nmpaktukyM. JlabopartopHas pabota «VI3yueHue MpoTEeKaHUs TOKA B LEMH, | |
coJieprKalleil KOHJIeHCaTOPy.

159 dusnueckuii npakTukyM. JlaboparopHas padota «M3MepeHue yaeabHOro COpOTHUBIEHUS | |
IIPOBOJHUKOBY.

160 Ousnyeckuii  npaktukyM. JlabGoparopHas  pabora  «CHSATHE  BOJbT-aMIIEpHOU | |
XapaKTePUCTUKH INO/Ia».

161 3aueT Mo TeMaMm MepBOTo MOJYroaus 1

162 3aueT Mo TemMaMm MepBOro MOJyrous 1 1

163 3auer no kypey ¢pusuku 10 knacca 1




KosmuecTBo yacos
Jr:;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTHyeckue
padoThI padoThbI
164 3auer no kypcy ¢usuku 10 kiracca 1 1
165 PesepBHbIii ypok. O00OmIeHHE M cUcTeMaTu3alus 3HaHWK 1Mo TeMaM «KuHematuka. |
Juunamuka. CTaTuka
166 PeszepBHbIil ypok. O000IIEHHE B cHCTeMaTH3aIusl 3HaHU| 110 TeMe «3aKOHBI COXPaHCHHS |
B MEXaHUKE
167 PesepBHblil ypok. O0001IeHNe U cucTeMaTu3alus 3HaHui 1o pasneny «ModekynsipHas 1
¢u3MKa 1 TEPMOAMHAMHUKAY
163 Pe3epBHbIil ypok. O0600IIeHHEe M CHCTeMaTu3alus 3HAHUM Mo Teme "DIeKTpUYecKoe |
nosie"
169 PeszepBHblil ypok. O06oOmeHue u cucrematusanus 3HaHuid mo Teme "llocTosHHBIN |
3JIEKTPUYECKUM TOK"
170 Pe3epBHbIit VypOK. O06ob6menne W cucremaTu3anus 3HaHUN. Du3wka W HAy4YHO- |
TEXHUYECKUM TTPOTpecc.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» ®usuka (B 2 vactax), 10 knace/ 'ennenmreitn J1.O., bynatoBa A.A.,
Kopuunbser 1.H., Komkuna A.B.; nox penakuueit Opnosa B. A., OGmiectBo ¢
orpaHn4eHHon oTBeTcTBeHHOCThI0O « BMHOM. JlaGopatopus 3HaHUI»;
AxrmonepHoe obmiectBo «M3aarenbetBo «lIpocBemenue»

» ®usuka (B 2 vactsx), 11 knace/ I'enpgenmnreiin J1.9O., Bynatosa A.A.,
Kopuunses U.H., Komkuna A.B.; nox pegakuueit Opiosa B.A., OGuiecTBo ¢
orpaHn4eHHor oTBeTCTBEHHOCThIO « BMHOM. JIaboparopus 3HaHUI»;

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»
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