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[Iporpamma mo ¢Qu3uke Ha ypoBHE cpeaHero oobmero obOpa3oBaHHsl pa3paboTaHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS OCHOBHOW 00pa30BaTEebHOM
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl Bociutanuss W Kounenuuu mnpemnopaBanusi ydeOHOro mnpenmera «®Pusuka» B
oOpaszoBarenbHBIX opraHm3anusx Poccuiickoit ~ ®Denepamuu, pealu3ylONUX OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBI.

[lporpamma 1O ¢usuke omnpenenser o00A3aTenbHOE IPEIMETHOE  COJEpXKaHMUE,
YCTAQHABJIMBAET PEKOMEHIYEMYIO IOCJIE0BATEIbHOCTh M3YUEHHUS TEM U Pa3/eloB y4eOHOTro
npeaMera ¢ yd4€TOM MEXKINPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Yy4eOHOro
mpolecca, BO3PAaCTHBIX ocoOeHHOcTe oOywaromuxcs. IIporpamma 1o  ¢usuke naér
IpPEICTaBICHUE O LIENAX, COAEP)KaHUM, oOIIel cTpareruu oOy4eHMsl, BOCIIUTAHUSA U Pa3BUTHS
o0yyaromuxcs cpecTBaMu yuyeOHoro npeamera «Pusnka» Ha yriry0JaEéHHOM ypoBHe.

N3yuenne kypca QuU3MKH yrIyOJEHHOTO YpPOBHSA IO3BOJIAET pPEaIM30BaTh 3aJadu
npodeCCHOHATLHON OPHEHTAIMH, HANpPABICHO HA CO3/IaHUE YCIOBUH ISl MPOSIBICHUS CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKMX CIOCOOHOCTEM KaXIbIM OOy4aroIMMCs, KOTOpbIE
HEOOXOAUMBI Ui  TPOJNOJDKEHUsT OOpa3oBaHHMs B OpraHM3alusAX Mpo(hecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUpyEeMble pe3yabTaTbl OCBOCHHUS Kypca
bu3MKM Ha YpOBHE CpeAaHero ooOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOq0I0THYeCKOl OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3yibTaTraM OOydaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEIHETO 00IIero o0pa3oBaHus Ha YriayOnEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/I€TEIbHOCTHBIN MOAXO/I.

[Iporpamma no ¢pu3KKe BKIIOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (DU3MKM Ha YriyOJIEHHOM ypOBHE, B TOM
YHCcIIe IPeIMETHBIE PE3yIbTAThI 110 FoJIaM 00y4eHuS;

coJepkanue yueOHoro npeamera «Pu3uka» 1mo rogam o0ydeHwUs..

[Iporpamma 1o ¢u3uKe MMeEeT MPHUMEPHBIN XapakTep M MOXET OBITh HCIOJIb30BaHA
YUUTENAMH (PU3UKH JUIsI COCTABIEHUS CBOUX pabOUUX MPOrpaMM.

[Iporpamma 10 (¢uU3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY YUYUTeNned u
IPEJOCTAaBIAET BO3MOXKHOCTH JUIsl PEIN3alUU  Pa3IUYHBIX METOAMYECKMX MOJIXOAO0B K
npenojiaBaHuio (U3UKKW Ha YriIyOJEHHOM YpPOBHE MNpPHU YCIOBHHM COXpaHEHUs 00s3aTeNbHOM
YacTU COAEp KaHus Kypca.

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4€OHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY)KaroLIeM MHpE.
HIkonbHBI Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUH, N3ydaeMbIX
XUMHEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnons3oBaHHe U aKTHBHOE
npuMeHeHrne (PU3UYECKUX 3HAHWHM OMpPEACNNIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHue ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHUpOBaHUE
YMEHUH NPUMEHSTh Hay4YHbII METOJ] IO3HAHMSI ITPH BBINIOJIHEHUH UMHU Y4€OHBIX UCCIIEOBAHUI.

B ocHOBYy kypca (hu3uKu Ha ypOBHE CpeIHEro o0mero oopa3oBaHus MOJIOXKEH PsiI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.



Hoea zenepanuzayuu. B coOTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH 0O0BeAMHEH
BOKpYT (GU3MYECKUX Teopuid. Bemymum B Kypce siBiseTcss popMUpOBaHWE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoea cymanumapuszayuu. EE peanuszanys npeanosaraeT UCIolIb30BaHUE TYMAHUTAPHOTO
noTeHImana GU3NIecKoi HayKu, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMH U 3KOJIOI'MYECKMMHU ITPOOIEMaMHU.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢usukn — yriaoyOn€éHHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO € IIMPOKHM KPYrOM TEXHHYECKMX U TEXHOJIOTMYECKHX MPHIIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOLIMX MpeCTaBICHHUMA
U COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTUH.

Hoea »3rxonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS JIIEMEHTOB COJCpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkke 00CyX AeHus po0IeM pallioOHAIBHOTO PUPOIOTIONb30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

OcBoeHnue conepkaHusi MPOrpaMMbl 10 (PU3UKE JTOJKHO OBITH MOCTPOSHO Ha MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pu3uky peanusanus 3TUX IPUHIUIIOB Oa3UpyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yueObHoro mpouecca. Jlig yrayOn€HHOro ypoBHA — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YYEHHUYECKOT0 3KCIIEPHMEHTa, BKJIIOYAIONIETO0 (POHTANbHbIE YYEHHYECKHE OIBITHl IPH
W3yYEeHUHW HOBOT'O MaTepHayia, J1TabopaToOpHbIe pabOThl W PabOThI MpakTUKyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peain3auuu (GU3MUECKOro MpakTHuKyMma. B mepBoM ciyyae MpakTHKyM
npoBoautTcs 6o B koHme 10 m 11 kxmaccoB, mubO TOCHe MEPBOrO M BTOPOTO TOJYTOAUN B
KaXJIOM M3 3THX KJaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCA B MpoIlecce M3ydeHHs pasaena (temsl). [Ipu sTom
1oJ paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUEe, KOTOPOE TMPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOMAaroBo HHCTPYKIIUH.

B nporpamme no ¢usmke cucremMa yueHHYECKOTO SKCIEPUMEHTA, Ta0OpaTOPHBIX paboT U
IPaKTUKyMa MpeICTaBIeHa €AUHBIM NepeuHeM. BbIOOp TeMaTHKH A7 3TUX BUI0B YUYCHHUYECKUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH 0Opa3oBaTeIbHOIO Ipolecca MUCXONs U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIeHus1 kabuHera ¢usuku. I[lpu 3TOM
o0ecrieynBaeTcsl OBJAJICHUE OOYYAIOUMMHCA YMEHUSMHU INPOBOAMTH NPSMbIe M KOCBEHHBIC
U3MEpPEHUs, MCCIEeNOBaHUs 3aBUCUMOCTEN (PU3MYECKMX BEIMYUH M TOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bosnblioe BHUMaHuE yAenseTcs peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3axad. [Ipu sTom
JUI PacyETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3a/laud C SBHO 3a/JlaHHOW M HESBHO 3aJJaHHOM
(Gu3n4ecKoil MOJENbI0, MO3BOJISAIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3lena Kypca, Tak M MHTETpUpPYs NPUMEHEHHE 3HAaHWU M3 pas3HbIX pas3zaenos. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SIBISIOTCS 3aJaHUsl HAa OOBsACHEHHE/NIpelCcCKa3aHHe
NpOoTeKaHUs (PU3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOLICH *KHU3HH, TpeOyromue BbIOOpa
(Gu3n4ecKoil Moienu Ui CUTyalluu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsmMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca Kypc (U3NKK YriayOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA JTOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYI0BAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B IIporpaMMe 1Mo (pu3MKe YYEeHHYECKHUX OIBITOB, JaOOpaTOPHBIX paboT U pabOT MPaKTUKyMa, a
TaKXke JIEMOHCTPAallMOHHOE 000py10BaHMUE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHHLIUIIOM
MHUHMMAaJIbHON JOCTAaTOYHOCTH U OOECIEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
(¢u3uKe KIIOYEBBIX JEMOHCTPALMN MAJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUHM U TIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.



JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYEHHUECKUX IMPAKTHUECKUX paboT dopmHpyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 0OecledynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBaHMUS JIOJKHBI OBITH
MOCTPOEHBI HAa KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

¢dopMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00YUYAIOMIUXCS K HAYYHOMY W3Y4EHUIO MTPUPOIH,
pa3BUTHE UX UHTEIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS U (HOpMHUpPOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢dopmupoBaHrue YMEHHI OOBSICHATH SIBICHUS C MCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeNbCTB;

¢dopMHpOBaHUE TPEACTABICHUN O posM (U3UKU IS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOM
NEeSTeIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJArOTOBKA K JajbHeWlleMy OOy4eHHI0 B 3TOM
HaTPaBIICHUU.

JlocTuxenne 3TUX Ieneld oOecreynBaeTCsl pelieHUueM CIEAYIOIUX 3aJad B Ipolecce
U3YYeHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

npuoOpeTeHne CHCTeMBbl 3HAHMK 00 O0mUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DH3UKY
1 DJIIEMEHTHI aCTPOPU3HKH;

¢dopMHpoBaHUE YMEHUI IPUMEHATHh TEOPETHUECKUE 3HAHUS JJIs1 O0BSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHbBIX 33/1a4 C IBHO 33JaHHOHN (PU3NYECKON MOJIENbIO,
3a1a4, MOAPA3yMEBAIOUINX CAMOCTOATEIbHOE CO3JaHHe (QU3NYECKOW MOJENTH, aJeKBaTHON
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3UYECKHX OCHOB M TPUHIUIOB JEUCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUA (PUIUUECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEN0BATEIbCKON, TBOPYECKOMN
NeSITEIbHOCTH;

pa3BuTHE HHTepeca K cepaM MpodecCuoHaTbHOMN e TeNbHOCTH, CBA3aHHON ¢ (PH3UKOM.

B coorBerctBum ¢ TtpeboBanusmMu DPI'OC COO yruyOnéHHBIA YpPOBEHb H3YUCHHS
yueOHOoro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS BBIOMpAETCS
00yJaronMMucs, TUIAHUPYIOMUMH TPOJIODKCHHE 00pa30BaHUS IO CIEIHATBHOCTAM (PU3HUKO-
TEXHHUYECKOTO PO,

Ha n3yuenue usuxu (yrinyOnEHHBIN YPOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus
orBogutcs B 10 kmacce — 170 gacoB (5 ywacoB B Heaemnto). Ilpemmaraemeiii B mporpamme 1o
¢duzrke nepevyeHs 1a0OPATOPHBIX U MPAKTUYECKUX PAOOT SABISAETCS pEKOMEHAOBAHHBIM, YUUTEIh
JieNaeT BBIOOP MPOBENCHHS JAOOpaTOPHBIX paboT M ONBITOB C YYETOM HHIMBHIYaJIbHBIX
0COOEHHOCTEH 00yJaroIuXCsl.



COJEP)KXAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO MO3HAHUS NPUPOABI.

Odusnka — (yHAaMeHTaNbHAs Hayka O mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHMs (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
dusuke.

CnocoOnl n3mMepeHus: GU3MYECKUX BEIMYMH (AHAJIOTOBBIE W IMHU(POBBIE W3MEPUTEIBHbBIC
nprOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHui HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHULIbI ero NpuMeHuMocTH. Dusnyeckas Teopus.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

WN3mepenue cunapl TOKa M HAOpsDKEHUS B IEMH MOCTOSHHOTO TOKa MPU MOMOIIU
AQHAJIOTOBBIX U UG POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M(ppoBoil maboparopueit no ¢usuke. [Ipumepsl nzmepenus: GpusnyecKkux
BEJIMYMH IIPU TOMOIIN KOMITbIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3aja91 MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHul u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U IYyTU MaTepuaibHONW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe maneHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BuxeHue Tena, OpOIIEHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHON TOUKH M0 OKPYXHOCTU. YTJIOBAs U
auHelHas ckopocTb. Ilepumon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJlbHOE (TaHTeHIIMATbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CHUIAOMETP, IBUKECHHE
CHaps/JI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE MTepeaadu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CriocoObI Hccae1oBaHus ABMKCHUN.

Wnmoctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.

[IpeoOpazoBanue IBUKECHHH ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PELYKTOPE.



CpaBHeHue myTel, TPaeKTOpUid, CKOPOCTEW IBHUKEHHUS OJHOTO U TOTO K€ Tella B Pa3HbIX
CHUCTEeMax OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

W3mepenue yckopeHUs TpU NPSIMOIMHEWHOM pPaBHOYCKOPEHHOM [JBIKEHUHM 11O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopaTopun).

N3yuenune nBrKEHUS Tela, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepKka rumoTe3sl 0 npsMoin
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO I0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenune ABMKEHUS Teja MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIepuoja OOpalIeHHs KOHWYECKOrO MAasiTHHKa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

ITepBblii 3akoH HptoToHa. HepunaibHble CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUYETA (OTpEAeTieHUE, PUMEPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cuil.

Bropoii 3akoH HbroToHa 1711 MaTepUaJIbHOU TOYKHU.

Tpetuii 3akoH HploTOHA I MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON 1 HHEPTHOM MacCCHI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUS OT BBICOTHI Hal
MIOBEPXHOCTBIO IUIAHETHI U OT reorpauyeckoil MmHUpoThl. J[BrkeHHe HEOECHBIX Tel M X
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIETOCs C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenwe. Cuia TpEHHUsS CKOJBXKEHUS M CUJIa TPEHUS MOKOS.
Koaddunment tpenus. Cuna COMpOTHBIICHUS TPU IBHKCHUH TENa B KUJAKOCTU WIH Tasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBH>KCHHUS.

Hasnenue. 'mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMIIHUKYN, JABUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABMXEHUS TEN B MHEPIHATBHBIX M HEUHEPIIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX WUWJIMHAPOB WM IIAPOB PA3HOM Macchl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIMAIBHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIy CUJI C IPOM3BEIEHUEM MacChl Tella
Ha €ro yCKOPEHHUE B UHEPLUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIINX B PE3YJIbTATE B3aUMOACUCTBUS TE.

N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MAJCHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenne paBHOICHCTBYIOMIEH CHJI TIPH IBHOKCHUH OpyCKa M0 HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHMMOCTH BpPEMEHH JABIDKEHHsS Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HHUKAIOLIUX B NPYKUHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune qBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON depe3 JIErKuid OJIoK.



N3mepenne ko3 puimenTa TpeHus Mo BEIMYMHE YTIIOBOTO Kod(UIMeHTa 3aBHCUMOCTH
Fip(N).

UccnenoBanme aBMkeHHs Opycka 1O HAKJIOHHOW IIJIOCKOCTH C  TEPEMEHHBIM
K03 PUITMEHTOM TpEHHUS.

N3yuenue nBuKeHUs rpy3a Ha Baly ¢ TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOe Teno. [locTynarenbHoe U BpamaTenbHOE BUKEHHUE TBEPAOTO Tea.
MOMEHT CcuIbl OTHOCUTENBHO OCH BpamieHus. [lmedo cunpl. CriokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3InIHOe PABHOBECHE.

TexHuueckne yCTpONCTBAa M TEXHOJOTHMYECKHE MPOILIECChl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOILIETO IJIOMIA/(b ONOPHI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsc MaTepHalbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucteMsbl
MaTepHalbHBIX TOUueK. Teopema 0 JBUKEHUH LIEHTpa Macc.

MMItynbC CHIIBI 1 ”3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT uMmiynbca MarepuanbHOM TO4YkH. IIpencraBieHue O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJISX.

Pabora cunel Ha MaJioM W HAa KOHEYHOM TepeMelieHud. [ 'padudeckoe mpencraBicHUe
paboTHI CHITBI.

MOIIHOCTD CHUIIBL.

Kunerndeckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHMM KHHETUYECKON
SHEPIrUU MATEPUATILHON TOYKH.

[loTeHumanpHple U HEMOTEHUHANbHBIE CUibl. [loTeHnmanbHas >Heprus. [loTeHnmanbHas
SHEprust ynpyro aeGopMupoBaHHOW TPYXHUHBI. [loTeHIMAbHAS YHEPIHs Tela B OJHOPOIHOM
rpaBUTaMOHHOM TToJie. [loTeHnanbpHas sHeprus Tena B TPaBUTALIMOHHOM I0JIE OJHOPOIHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPrHH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHHUYECKOU SHEPTrUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymnu [ MACANbHOM JKUAKOCTHM KakK CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTHUH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: ABHIKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

N3MmeHeHne YHEpTuu Tefa Py COBEPIIICHUH PaOOTHI.

B3anmuble npeBpalieHuss KMHETHUYECKOM W MOTEHUHAIBHOW SHEPrui MpH JEUCTBUU HA
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.



CoxpaHeHue SHEpruH MPU CBOOOTHOM Ha/ICHUH.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

N3mepenue umnynbca Teaa 1o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aMOJEHCTBHH.

H3mepeHne KUHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MPYKUHBI C PAOOTOM CHIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJia 10 HAKJIOHHOW TIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsApHO-KHHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. Mojiesii CTpOeHHUsI Ta30B, KHUAKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE OSTHX Mojeneil. Macca u pasMepbl Mousiekyn (aromoB). KommuectBo
BemiectBa. [locrosnnas ABorazpo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama Temmeparyp
Henbcus.

Mopnens wuaealbHOIO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU: YacTHUIBl Tasa
JBUKYTCSl XAOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenneneeBa—Kaneiipona. AOcomioTHas Temreparypa
(mkama Temmepatyp KenbBuna). 3akon Jamprona. M3omporecchl B HIOEaTbHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpeacTaBieHne H30MPOLECCOB: U30TEpMa,
n30x0pa, n3obapa.

CBs3p MEXIy [aBIE€HUEM U CpeAHEM KHHETUYECKOW HSHEpPrueld MOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HJA€ajJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETUYECKOW TEOpUH UI€aTIbHOTO ra3a).

CBsi3p  aOCONMIOTHOM  TeMmmepaTrypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOU DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUL BEIIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUSL.

Buneoponuk ¢ 3anuchio peabHOro OpOYHOBCKOTO IBUKCHHUS.

Huddy3us xuakocTeit.

Mogens onbita IITepna.

[IputspkeHne MOJIEKyI.

Mogenu KpUCTaUIMYECKUX PEIETOK.

Habmonenue u ncciaenoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJIECHUS TEIIOBOTO PaBHOBECUS MIPH TEINIOOOMEHE MEXKIY
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEpPMUYECKOro TMporecca (PeKOMEHIOBAHO HCIOIb30BaHUE UHU(PPOBOIA
nabopatopun).

N3yueHnue n30X0pHOro mporecca.

Wzydenue n3obapHOro mpoiecca.

[IpoBepka ypaBHEHHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUH 1A
TEPMOJAMHAMUYECKOM  CUCTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. [lapamerpsr



TEPMOJIMHAMUYECKON CUCTEMBI KaK CpeAHUE 3HAUYECHMs] BETUYUH, OMHUCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano repmoannamMuku. CaMONpOU3BOJIbHAS PETaKCallds TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenbp wuaealbHOrO Ta3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUH: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE HJIsl BHYTPEHHEW YHEPTUH. Y CIOBUS MNPUMEHUMOCTH
TOM MOJENN: HU3Kasg KOHUEHTpalUsi YacTull, BBICOKHE TeMmImeparypbl. Beipaxenue mis
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucratuueckue u HeCTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancienne paboTsl Mo rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cmoco0 W3MEHEHUs BHYTPEHHEH HHEPTHHM TEPMOAMHAMUYECKON
cuctembl 06e3 coBepieHus padboTel. KOHBEKIIUS, TETIIOMPOBOTHOCTD, U3TyYCHHE.

KomnuectBo TemnoTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér konmyecTsa
TEIJIOTHI TIpH Terutonepenaye. [lorstue o6 aguadbaTHOM MpoIiecce.

[lepBbIit 3ak0H TepMmoaMHAMHUKHU. BHyTpenHss sneprusi. KonndectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoii 3akoH TepMOOMHAMUKHM [UJIi PAaBHOBECHBIX MPOLECCOB: Uepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbl MPOXOAMT €IMHCTBEHHas aauadara.
AOGconoTHas TeMIieparypa.

BTopoii 3aK0H TEPMOJMHAMUKH I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX MPOIECCOB.

[Ipunnuns! geiicTBus TernoBeix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenied. TemnoBoe 3arps3HeHue
OKPYKAaIOIEel CPebl.

TexHu4ecknue yCcTpoMCTBa U TEXHOJOTUYECKHUE IMPOLECCHI: XOJOAMIbHUK, KOHIUIIUOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTaTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3aUUsg OMOOPraHUYECKOr0 TOTUIMBA I BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PU ainadaTHueCcKOM pacIIMpEHUN.

Bo3aymiHoe orauso.

CpaBHEHHE yIIETbHBIX TEINIOEMKOCTEN BEIIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOI€IH TETIOBBIX JIBUTaTENCH.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepeHue yaeinbHON TEINIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue anuabdaTHOTo mporecca.

N3yueHue B3aMMOCBS3M DHEPTUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U TEMIIEpaTypbl
KUIICHUS] )KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanus eeugecmea. Dazoswvie nepexoonl.

[TapooOpazoBanne u KoHJeHcauus. lcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
apooOpa3oBaHUsI.

Hacoiiiennble ¥ HeHachlllleHHbIe Tapbl. KadecTBeHHas 3aBUCMMOCTH IUIOTHOCTH U
JaBJICHUsI HACBIIIEHHOTO Mapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUKOCTH.



BrnaxnocTs Bo31yxa. AGCOMIOTHAS U OTHOCUTENBHAS BIAKHOCTD.

Teépnoe Teno. Kpucramnmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[TnaBnenue u KpucTauM3aIys. Y qebHas TeruioTa miasieHus. CyonuMarius.

Hedopmaruu tBEpHoro Tema. Pactsokenune u coxarue. Cnsur. Monyne HOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmIMpeHHue KUIKOCTEH U TBEPABIX Tell, 00BEMHOE M JIMHEWHOE pacIIUpEeHHe.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[IpeobpazoBanue 3uepruu B (pa30BBIX Mepexoiax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOEe HaTshKeHHE. KoadduimeHT moBepxHOCTHOTO HaTsHKeHHs. KanmmspHbie
saBieHUd. [laBieHue moj UCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUIKUE KPUCTAILIBL,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenune. Kunenne npu noHM>XKEHHOM JJaBJICHUN.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMHU.

CmauuBanue.

Kanwsipusle sBieHus.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Habmronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomuol, RPAKMUKyM.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3Mepenne yaenpHON TeIOTHI MIJIaBJICHHS JIbJA.

N3yueHne CBOMCTB HACBILIEHHBIX [1apOB.

H3mepeHne abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapOB B TOMELICHHH.

N3mepenue ko3 puiierTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JeOpMaIiii PE3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuKa.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBICHUSA. DJIEKTpUYecKUi 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3apsiaoB. [IpOBOIHMKH, IUAIEKTPUKA W TOJYNPOBOJHUKH. DJIEMEHTAPHBIN SJICKTPUYECKHI
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onektpuueckoe nose. Ero nefictBrue Ha 3JE€KTpUYECKUE 3apsibl.

Hampsoxk€aHocTh  dnekTpudeckoro mofist. [IpoOHbnd 3apsa. JluHuM  HanpsokEHHOCTH
ANEKTPUUECKOTO NoJis. OJHOPOAHOE IEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOr0 MOJsA. Pa3HOCTh MOTEHUMATIOB M HAINPSKEHHUE.
[lorenuuanbHass  sHeprus  3apsiia B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenuuan
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHKEHHOCTH MO M PA3HOCTH IOTEHLHATIOB IS
ANEKTPOCTATUYECKOTO MO (KaK OJJHOPOIHOTO, TAK U HEOJTHOPOIHOTO).

[IpuHIMIT CynEepNO3UIIUHN AIEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsbkeHHOH cdeprl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmiapa. [losie paBHOMEpPHO 3apsKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTtune! nuHMi HanIpsHKEHHOCTH 3TUX MOJIEW U DKBUITOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOTHUKY B AJIEKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIM3IIEKTPUKY B 2JIEKTPOCTATUYECKOM IoJIe. J{ManeKkTpuuecKas MpOHUIIAEMOCTh BELIECTBA.

Konpaencarop. DIIEKTPOEMKOCTh KOHJIEHCaTopa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOPA.

[TapannenbHoe  coeguHeHne  KoHAeHcaTopoB.  IlocimenoBarenbHOE — coeauMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JIBrkeHMe 3apsyKEHHON 4acTULBI B OAHOPOJHOM JIEKTPUYECKOM II0JIE.

TexHu4yeckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3eMJICHHE AIIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
['paada.

Hemoncmpayuu.

YCTpolcTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETpA.

DNEKTPUYECKOE MOJIE 3apsyKEHHBIX IAPUKOB.

DIIEKTpHUYECKOE TT0JIE€ IBYX 3apsHKEHHBIX IIJIACTHH.

Mognens anekTpocTatnyeckoro reueparopa (Ban ne I'paada).

[IpoBOTHUKY B AJIEKTPUYECKOM II0JIE.

DJNeKTpOocTaTUYECKas 3alluTa.

YCTpolcTBO M ACMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAJM  IUIACTHH,
paccTosIHUSA MEKAYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus MEKTPUUYECKOTO MOJISI 3apsyKEHHOTO0 KOHEHCATOPA.

3apsnka 1 pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

O1ieHKa CHIT B3aMMOJICHCTBHS 3apsHKEHHBIX TEIl.

Habmionenue npeBpaiieHus SHeprun 3apsHKeHHOTO KOHJIGHCATOpa B SHEPTHIO0 W3ITYUYCHUs
CBETOAMO/1A.

N3ydenue nporekaHus TOKa B LIEMH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pas3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlil 31eKmMpudecKuil mok.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHHS TOCTOSIHHOIO 3JIEKTPUUYECKOTO ToKa. VCTOYHMKM TOKa.
Hanpspoxkenune U u SJ1C [1.

3akon OMa 11t yyacTKa LETH.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOro0 CEYEHHUs. YENbHOE CONPOTHBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapayieNbHOE, CMEIMIAHHOE COCIWHEHUWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJIeKTpudeckux 1eneit. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—JIenna.

MOIIHOCTB 31EKTPUYECKOT0 TOKA. TermioBas MOLIHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHME HCTOYHMKA TOKa. 3akoH Owma uisi MOJHON
(3aMKHYTOM) 3JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKOoe 3aMbIKaHue.

KonpaeHncarop B Lienu NoCTOSSHHOTO TOKA.

TexHu4yeckne yCTpPONCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANpsDKEHMsI JUISL PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS U CBETOAMO/A.

3aBUCHUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IIPOBOJAHMKOB OT JJIMHBI, IJIOLIAAH
MOTEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT CONPOTHUBIEHUS MpPU IOCTOSHHOM
HaAIPSDKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHu€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

Hccnenoanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMU.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue cMEIaHHOTO COEIMHEHNUS PE3UCTOPOB.

W3mepenue yaeapHOro COnpOTUBICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANIPSHKEHUS ISl JITAMIIbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amrnepmerpa (BOIbTMETPA).

Nsmepenue 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty IJIC raabBaHUYECKOT0 JIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIU.

Hccnenoanue 3aBUCMMOCTH MOJIE3HOIN MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuueckas MPOBOAUMOCTh pA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBIEHUS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepXIIpOBOAMMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAS ITUCCOLMALUS. DJIEKTPOJIH3.
3axonbl Dapanes 1Sl JIEKTPOIU3A.

ONeKTpuYecKuid TOK B razax. (CaMoCTOSTENbHBIH W HECAMOCTOSTEIBHBIN pa3psl.
Pa3nuunbIe TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. I1nazma.

TexHuueckue ycTpOWCTBa W NPAKTHUECKOE MPUMEHEHHE: Ta30pa3psAaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHHWKa, padUHUPOBAHWE MeEAM, BbIIUIABKA AITIOMUHHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbl 3nekTpoausa apazes.

HckpoBoii pa3psan U MpoBOJUMOCTh BO31yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

Hab6mronenue anexrpomusa.

N3mepenue 3apsiia 0HOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCMMOCTH COMPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.



Du3nYecKUl NPAKTUKYM.

CnocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENBHBIX NPUOOPOB W  KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BenuyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THMOTE3 (BBHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4YeHUYECKUHA IKCTIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

Me:xnpeamerHbie CBA3H.

N3yuenune kypca pusuku yriay0ia€éHHoro ypoBHs B 10 Kiacce oCymIecTBIsSETCS ¢ yU4ETOM
COACPKATCIIbHBIX MCIKITPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemHuvie nOHAMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, rumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
SKCIICPUMCHT, MOACIIUPOBAHNUC, MOJCJIb, USMCPCHUC, ITOTPCIIHOCTU I/I3MepeHPll>'I, HU3MCPUTCIIBHBIC
npuOopsI, U poBast 1adopaTopHs.

Mamemamuxka: peunieHue CcucTeMbl ypaBHeHuH. JluneiiHas ¢yHkumsa, mnapabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOpPH M HMX MPOEKUUH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOM mpupoae, auddysus, ocMoc, TeI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalolel  cpeabl,  yTUIM3alus
OMOOPTraHUYECKOT0 TOIUIMBA IS BBIPAOOTKH «TETIOBOM» U 3JEKTPOIHEPrUH, MOBEPXHOCTHOE
HATSDKEHHE U KallWJUIpHBIE SIBJICHUSI B IPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJl, MOJIb BEIIECTBa,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAUIBL, DJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JUCCOLIMAIs, TaJbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHSL.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHHUH C HCMOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
KUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, peuéryaThie
KOHCTPYKIIUH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOII, BOJOMET
U JIpyTue), ABUraTelb BHYTPEHHErOo CropaHus, napoBas TypOHHA, OBITOBOW XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HaHOMATEepPHaJiOB, W  HAHOTEXHOJOTWH,  DJCKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
3IEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, ralbBaHHUKA.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOTPAMMLBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUS yueOHOro mpeamera «Pu3uKkay» JAO0JKHBI OTpaXxaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
NO3MLKMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJUMIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHne KU3HEHHOTO OIbITAa M OIbITa JIEATEIBHOCTH B MPOLIECCE peaTu3alii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

rPa’KIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW TMO3MIMK OOYyYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIEeCTBa;

® [PUHATHE TPAJUIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTUYECKUX U JIEMOKPATHUYECKUX
IICHHOCTCIH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECaxX I'PakJaHCKOIO OOILECTBa,
y4acTBOBaTh B CaMOYIPABICHUU B 00pa30BaTeIbHON OpraHu3allu;

e yMEHHE B3aUMOJICHCTBOBAaTH C COLMAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBHUH C HX
(GYHKUIMSAME 1 Ha3HAUCHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1E€ATEITLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e chopMHPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
Y4€HBIX B 0077aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

¢ c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

e CHoCOOHOCTh OLIGHMBaTb CHUTYallMI0O W IHPUHUMAaTb OCO3HAHHBIE PELICHHS,
OpPUEHTUPYSICh HAa MOpPAJbHO-HPAaBCTBEHHbIE HOPMBI M IICHHOCTH, B TOM 4YHCJIE B
JEATEIIbHOCTU YYEHOTO;

® OCO3HaHME JMYHOIO BKJIA/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyILIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHME K MHpPY, BKJIIOYas JCTETUKY HAy4yHOIO TBOpPYECTBA,

npucyuiero pu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3uyHbIM cdepam Npo(hecCHOHAIBHOM NesTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BbIOOp Oymyriein
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE MIJIaHBbI;

® TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHHIO U CaMOOOpPa30BaHHUIO B 00jacTu (HhU3MKH
Ha IIPOTSKEHUU BCEH JKU3HU.

JK0JI0THYEeCKOr0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYJIBTYphl, OCO3HAHHE IJIOOATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

¢ IUIAHMPOBAHME U OCYILECTBICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

® pacHIMpEHHE OIbITa JEATEIbHOCTH SKOJIOTMYECKOH HaNpaBICHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHUM 10 (PU3HKe.

LHEHHOCTH HAYYHOT 0 MO3HAHUS:

e CchOPMHPOBAHHOCTb MHMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BuUTHA (PU3NUECKON HAYKH;



OCO3HAHUE LIEHHOCTU HAy4YHOW JI€ATEebHOCTH, TOTOBHOCTh B TPOLECCE H3y4YEHUS
GU3MKM  OCYHIECTBISATh  NPOEKTHYIO U HCCIEAOBAaTENbCKYIO  JEATEIbHOCTh
WHAWBUIYAILHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIEHO (POPMYNIUPOBATh M aKTyaJU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEACIIATD LENH NEATCIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUMS B pacCMaTpUBAEMbIX (PU3MUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEIHICHUS MNpoOJeMbl ¢  y4&TOM aHalu3a HMEIOMIHUXCS
MaTepuaibHbIX U HEMaTEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LICIISAM,
OLICHUBATh PUCKU IOCIECACTBUN JECATEIBHOCTH;

KOOPJMHUPOBATh W BBIOJIHATH pabOTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBHOTO W
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciieqoBatTebCcKe 1eiCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU TTOHIATUSAMH B METOJaMU (pU3HYECKOM
HayKH;

BJIAJCTh HAaBBIKAMH Yy4YEOHO-HCCIIEOBATENLCKOM M TPOEKTHOM JEATEIIbHOCTH B
o0mactd (PU3MKH, CIHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEUICHUs 3a1ad (HU3MUECKOTO COJCpXKAHUS, HMPUMEHEHHIO Pa3IHIHBIX
METO/I0B TIO3HAHUS;

BIIQJIETh BUJAMH JICATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHMSA, €r0 MHTEPIPETAIUH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX CUTYyalUsX, B TOM YHCIE IIPH
CO3JIaHUH YUEOHBIX IPOEKTOB B 00JIaCTH (HU3UKH;

BBISBIIATH NMPUYMHHO-CIECCTBEHHBIC CBS3M W AKTyalIW3WpOBaTh 3ajady, BBIIBHTaTbh
TUIOTe3y €€ pemeHHs, HaXOAWTh AapryMEHTHl JUIsi JIOKa3aTelbCTBA  CBOWX
YTBEP)KICHHI, 3a71aBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IONYYCHHbIE B XOAE PEIICHHS 3aJadd pe3yNbTaTbl, KPUTHUECKH
OLICHUBATh UX JJIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIEC 3a/la4H B 00pa30BaTEIbHON EATEIHHOCTH, B
TOM YHCIIC TTPH U3yIEHUH (DU3NKY;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEIEITEILHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTATh HOBBIEC UJCH, PEAJIaraTh OpUrHHAIbHbIE MTOIXO/bI  PEILICHHS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEePHATUBHBIC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIQ/IeTh HABbIKAMU TMOJy4YeHHs HHQOpMaluu (PU3NYECKOrO COJEp)KaHus U3
HMCTOYHMKOB PA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TOHUCK, aHaJu3,
CUCTEMATHU3allMI0 W UHTEpPHpEeTalni0 HHPOpPMAMK Ppa3IUYHbIX BHAOB U (opMm
MPE/ICTABJICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peIlIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpraHH3allMOHHBIX 3a1a4 C
coOmrofneHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MAaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M JTUYECKHX HOPM, HOPM HWH(POPMALMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO CONCpXAaHUS B PA3IMYHBIX (opMaTax C Y4ETOM
Ha3Ha4YeHHWs WH(POpMAlMM W IEJIEBOM ayJUTOPHUH, BHIOWpAs ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3YyaTH3aI[1H.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM NESTEIHLHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIUH U CMAT4aTh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHMSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaIbHON paboThI;
BbIOMpPATh TEMaTUKy M METOJbl COBMECTHBIX ACUCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JeHa KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHOM [EATEIBHOCTH, OPraHMW30BBIBaTH U KOOPIMHUPOBATH
JNEUCTBUSA TO €€ JOCTUKEHMIO: COCTAaBJSATh IUIaH JEHCTBUM, PaCHpeNesiTh POJU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXKAOTO Yy4YaCTHUKAa KOMaHAbl B OOIIMMH
pe3yabTatT o pa3pabOTaHHBIM KPUTEPHIM;

npeiaraTb HOBBIE TPOEKTHI, OLEHUBATh UJIEU C NO3ULMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILIECTBIIAATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENIBHYIO JIEATENBHOCTh B 00acTH (U3MKH U
ACTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIIeHUs] pacYETHBIX U Ka4eCTBEHHBIX 3aJ1ay, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOTHl C y4ETOM HMMEIOUIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;,

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYal[UsiIM, BHOCUTh KOPPEKTUBBI B JESATEILHOCTh, OI[CHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIAJCTh HABBIKAMM I[IO3HABATENBbHOM pe(IeKCHH Kak OCO3HAHUS COBEpIIaeMbIX
JIEUCTBUU U MBICIIUTENIBHBIX MPOILECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHUN TS OLICHKH CUTYAIH, BEIOOpA BEPHOT'O PEIICHUS;
YMCTh OLICHUBATL PUCKU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,
HNpUHUMATh MOTUBEI U apIYMEHTHI IPYIUX IIPU aHAIIA3€ PE3YILTATOB AEITEILHOCTH,
MMPpUHHUMATDH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOUHCTBA,

HNPpUHUMATh MOTUBEI U apIYMEHTBI IPYIUX IIPU aHAIIA3€ PE3YIbTATOB AEITEILHOCTH,



NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B npornecce AOCTHXEHHS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI MPOrpaMMbl MO (U3HMKE IS
YPOBHS CpeqHero o01ero oopa3oBaHus y 00yUJaIONMIUXCsI COBEPIICHCTBYETCS YMOIMOHAIBHBIN
MHTEJJIEKT, NpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIHOCOOHOCTh IMOHUMAaTh CBOE SMOIMOHAIHHOE
COCTOSIHWE, BUJCTh HANpaBlICHUS Pa3BUTHS COOCTBEHHOM AMOIMOHANBHOW Cdepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpCeryJImpoBaHusl, BKJIHOYAIOLICTO CaMOKOHTpPOJIb, YMCHHC MNpUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh  QJaNTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPCHHEH MOTHBALIMH, BKJIIOYAKOLWENH CTPEMJICHUE K JOCTHMKEHUIO LEIU U YCIIEXY,
ONTUMU3M, NHUIITUATUBHOCTL, YMCHUC HeﬁCTBOBaTB, UCxXo4s U3 CBOUx BOBMO)KHOCTeﬁ;
OMIIATHH, BKIIOYAIONICH CITOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE PYTHUX,
YYUTHIBATh €T0 TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C
JIPYTUMH JIOJBMH, 3a00THUTHCS, TIPOSIBIIATE HHTEPEC M Pa3peraTh KOHPIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 Knacce npeqMeTHBIC pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIHXCS YMEHHIA:

MOHUMATh POJb (U3UKA B HSKOHOMHUYECKOW, TEXHOJOTHYECKON, IKOJIOTHYECKOM,
COLIMAJILHOM M ATHYECKOU cdepax NesTeNIbHOCTH YeJOBEKa, POJb U MECTO (PU3MKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYCHUE OIMCATEIILHON,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIBHOW W TMPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCKOU
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOW (PU3UKH M TEPMOJUHAMHUKHU, POIb (PUINIECKOM
Teopuu B (OPMUPOBAHUHU MPEICTABICHUM 0 GU3NYECKON KapTUHE MHPA;

pa3nuyaTth yCIOBHS TNPUMEHUMOCTH MOAeNed (U3MUecKMX Tel U IPOLECCOB
(ABNIEHMIT): MHEpLMAIBbHAS CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIO0, MaTepUalIbHAS
TOYKa, PABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMaJeHue, aOCONIOTHO YHOpyras
nedopmarusi, abCOMIOTHO YIPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, JKUIKOCTH W TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, WACalbHBIM ra3, TOUYEUHBIH
3apsil, OAHOPOJHOE AIEKTPUUECKOE I10JIE;

paznmuuath ycloBuUs (TpaHUIBl, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHMMATh BCeoOUIMIl xapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHMUYECKHE MPOLECChl U SBJICHMS, HCIOJb3YS
OCHOBHbIE TIOJIOKEHHMSI M 3aKOHBl MEXaHHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMYIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBWKCHHSI, MPEOOpa3OBaHUS
[amunes nans  CKOPOCTM W TepeMellleHus, 3akoHbl HpIOTOHA, IPUHLHUI
OTHOCHUTENIbHOCTH [anuiies, 3aKOH BCEMHUPHOIO TSITOTEHHUS, 3aKOHBl COXPaHECHHS
UMIyJbCA M MEXAHWYECKOM DSHEpPruu, CBA3b pabOThl CHIBI C H3MEHEHHEM
MEXAHUYECKON DSHEpPruM, YCIOBUS paBHOBECUs TBEPAOrO Tela), MpPU ITOM
UCIIOJIb30BAaTh  MAaTeMAaTHYECKOE  BBIpAXEHHE  3aKOHOB,  yKa3blBaThb  YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anumes,, BTOPOro U TpeThero
3akoHOB Hbl0TOHA, 3aKOHOB COXpaHEHUsI UMITYJIbca U MEXaHUYECKOI SHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;



AHATM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIOIB3YSl OCHOBHBIC
nonoxeHuss MKT u 3akoHBl MOJICKYIApHON (U3UKM W TEPMOAMHAMHUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a co CpeAHEN KUHETUYECKOM SHEPTUEN TEMIIOBOTO JIBUKEHHUS
M KOHLEHTpauueHd €ero MOJIEKYyJ, CBsI3b TEMIEpaTypbl BeEIIECTBA CO CpEIHEH
KMHETUYECKOM »HEpruer TEIIOBOTO [IBMJKEHUSI €ro 4YacTHUll, CBSI3b JIaBJICHUS
UJCANBbHOIO Ta3a C KOHLEHTpaluuMeld MOJEKYJI M €ro TeMIlepaTypoil, yYpaBHEHHE
MenpaeneeBa—Knanelipona, nepBbli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPruu B TEIUIOBBIX IIpoIeccax), MPU ITOM HCIOJIb30BaTh MaTeMaTUYeCKOe
BBIPOKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHHUMOCTH ypaBHEHHs MeHjeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH JJICKTPUYCCKUE SIBICHUS, WCIOIB3YyS OCHOBHBIC
MOJIO’KEHUS ¥ 3aKOHBI JIEKTPOIUHAMUKH (3aKOH COXPAHECHHSI DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANbHOCTh  AJNEKTPOCTATUYECKOIO  MOJIA,  HPHUHIMI
CYMEPIIO3UIUU JIEKTPUUECKHUX TOJEH, MpU 3TOM YKa3bIBash YCJIOBHS NPUMEHUMOCTH
3akoHa Kynona, a Takke NpPaKTUYECKH Ba)XKHbIE COOTHOIIEHHMS: 3aKOHbI Oma i
y4acTKa LEeNu U U 3aMKHYTOH 3JIEKTPUYECKOU LienH, 3akoH Jxoynsa—J/Ienna, npasumia
Kupxroda, 3akonsr @apajes Ay 37eKTposin3a);

OMHCHIBATh (DU3MYECKHUE MPOIECCHl U SBICHUS, MCIOIb3Ys BEIHMUMHBI: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TE€J, CHJIa, MOMEHT CHUJIbI, 1aBJIICHHE,
NOTEHLMAJIbHAsl SHEPrus, KUHETHYeCKas HSHEprusi, MeXaHUdecKas sSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCcTH, cuja
TPEHUSI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBHUSA Tela ¢ 3eMieit BOIU3H €€ TOBEPXHOCTH,
DHEeprus ynpyrod aepopmamuu MPYKUHBI, KOIWYECTBO TEIUIOTHI, a0CONIOTHAsS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSISI DHEPIusl HAEaJIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIIEATHHOTO ra3a, OTHOCUTENBbHAS BIAXKHOCTH BO3AyXa,
KIIJ waeanbHOro TEIUIOBOIO JBUTATENs; AJIEKTPUUECKOE TMOJIe, HANPSHKEHHOCTH
AIEKTPUUECKOTO TOJISI, HANPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WA 3apsKEHHOIrO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO OIS, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYIAs CHUJIa, CUJIa TOKA, HAIpPsSKEHUE, MOIIHOCTb TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOpPa, CONPOTHBIICHHE YYaCTKa LENU C
MOCJIEIOBATEbHBIM M MapajulelIbHbIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTHs
3JIEKTPUYECKOTO MOJISI KOHJIEHCATOPA;

OOBSICHATh  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBJICHUH: MEXaHMYECKOe
JIBIKEHHUE, TEIJIOBOE JBMIKEHHWE YacTHI] BEIIeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, Tuddy3us, UCTIapeHUE, KUTICHUE U KOHICHCAIIHS, TUTAaBICHUE
U KpUCTAUIM3alUsl, HAMNPAaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3aluus  Ted,
SKBUITOTEHIIUAIBHOCTH IOBEPXHOCTH 3apsHKEHHOTO MPOBOJIHUKA;

MPOBOJNTH WCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BENWYMHBI OT APYrou ¢
HCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, NpPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX MOTPEUIHOCTEH W3MEPEHHUH, JenaTh BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHUS;

MPOBOJANTH KOCBEHHBIC H3MEPEHUs (PUINYECKUX BEIMYMH, IMPH ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHs, OIEHUBATh aOCOIIOTHBIE M OTHOCHUTEIHHBIC
MOTPEUTHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHU;

MPOBOJIUTh  OMBITHI [0 TPOBEPKE NPEATOKEHHOW THIOTE3bl:  IUIAaHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UPOBAThH
MIOJIy4EHHBIE PE3YJIbTAThl U JI€NaTh BBIBOJ O CTATYCE NMPEAJIOKEHHON TUITOTESbI;
coOnronarh mpaBuia 0€30MacHOr0 TpyJa MPH MPOBEACHUU HCCICIOBAHUN B paMKax
y4e0HOr0 SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIENOBATENbCKOW U TPOCKTHOM



NESTENIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB H JIA0OPATOPHOTO
000opyI0BaHNS;

pemaTh pacy€THhIC 33/Ja4M C SBHO 33aJaHHOM W HEABHO 3aJaHHONW (U3UYECKOM
MOJICNIbIO: Ha OCHOBAaHWUHW aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOpP (U3HUECKOU
MOJIeTIM, OTBEYaIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (DOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (U3WYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTEeMAaTHYECKUX METOJIOB pEIIEHUs 3aJad, MPOBOJUTH pPAcu€Thl HAa OCHOBAHHUH
UMEIOUINXCA JaHHBIX, AaHAJIW3UPOBATh pE3yNbTaThl U KOPPEKTUPOBATH METObI
pelIeHUs ¢ y4ETOM MOJIYICHHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJaul, TpeOyIole MPUMEHEHNS 3HaHUI U3 pa3HbIX Pa3/IesioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHUM W3 JIPYrHX MPEeIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTpaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHH C Omopod Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TSl OOBSICHEHUSI OCHOBHBIX IIPUHIIAIIOB PabOTHI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IHPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHi;

aQHAIM3UPOBAaTh M  OLIEHUBATh TOCJIEACTBUS OBITOBOM M  IMPOU3BOJCTBEHHOM
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMMA
IKOJIOTMUECKOI 0e301MacHOCTH, MIpeICTaBICHHIA 0 paloHaIbHOM
MPUPOIONOIL30BaHUH, a TaKXKe pPa3yMHOM HCIOJb30BAHUU JOCTIDKEHUH HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEJIOBEUECKOTO O0IIeCTBa;

MPUMEHSATH Pa3JIMYHbIC CIIOCOOBI paboThI ¢ HHPOpMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTMHM, TP  STOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBICE  TEXHOJOTMH  JUISI  TOWCKA,
nepepaboTKU W TPEABSBICHHUS Y4EeOHOM M HAay4YHO-TIOMYJSPHOW HWHGOpPMAIIHH,
CTPYKTYpUPOBAaHHUS W HHTEPHpPETAlnd HWHPOPMAIUH, MOIYYEHHON W3 Pa3IHMYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMUXCS 3HAHWN, TaK W HA OCHOBE aHallM3a
HMCTOYHHKA WH(DOpMAIUH;

NPOSIBIISATE  OPTaHU3AlMOHHBIE ¥ [MO3HABATEIBHBIE YMEHHS CaMOCTOSTEIHHOTO
NpUOOPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEI0BATEILCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, palUoOHAIbHO pACHIPEAEATh JEeATENbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJlcKBaTHO OIICHUBATH BKJIAJ KKJIOTO U3 YYACTHHKOB I'PYIIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

OpOSIBIISATh MOTHUBAaNMIO K Oyaymed mpodeccHOHANBbHON — NeATeNhbHOCTH  TI0
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabubie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPOIbI
. bubmuorexa [JOK
1.1 HayuHnblii MeTO1 TO3HAHUS TPUPOIBI 6 0 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemaruia 10 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunanika 10 0 https://m.edsoo.ru/7f41bf72
N bu6mmoreka [IOK
2.3 Cratika TBEpAOrO TENA > ! https://m.edsoo.ru/7f41bf72
Bbubnmuoreka [JOK
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/7f4 1bf72
Htoro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmnorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUUECKON TEOPUH 15 1 hitps-//m.cdsoo.ru/7f4 1bf72
Bbu6nmuoreka [JOK
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1 hitps-//m.cdsoo.ru/7f4 1bf72
33 ArperartHblie cocTosiHus BemiectBa. Da3oBbie 14 1 bubmmoreka [JOK




epexoasl https://m.edsoo.ru/7f41b£72
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 duekTputieckoe moxe 24 https://m.edsoo.ru/7f41bf72
. . bubmmoreka [JOK
4.2 IToCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 hitps-//m.cdsoo.ru/7f4 1bf72
bubmuorexa [JOK
4.3 ToKH B pasIHHBIX CpeAax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 54
Paznen 5. PU3HUYECKHUI MIPAKTUKYM
5.1 Du3n4eCcKuil IPaKTUKYM 16 16
Hroro no pazneny 16
bubmuorexa [JOK
Peseperioe Bpems 10 https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontponbusie IIpakTnueckne o0pasoBaTebHbIE
padoThI padoThI pecypesI

| ®duszuka — pyHgaMeHTaIbHas HayKa O |
IIpUpoe

) Hayunslii MeTO MO3HAHUS U METOABI | bubmmoreka [JOK
nccaenoBaHus GU3UIECKUX SBJICHUN https://m.edsoo.ru/7f41bf72
DKCIIEpUMEHT U TEOpUs B IPOLIECCE

3 Hosﬂagml npnpozlm.p Ha6m(i[eHHe u 1 buGnnorexa LIOK

https://m.edsoo.ru/7f41bf72

HKCIEPUMEHT B (PU3UKE

4 Crioco0b1 u3mMepeHus (PU3NIECKUX BETUIUH 1

5 AOCOII0THAS M OTHOCUTEIbHAS TOTPEIIHOCTH |
U3MepeHuil PU3NYeCcKuX BEIUUNH
MonenupoBanue B ¢pusuke. Poib u mecto

6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON | bubmmoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B [IPAKTUYECKON https://m.edsoo.ru/7f41b£72
NEeITEIbHOCTH JTIOIEH
Mexannueckoe nBuxkeHue. CucreMa oTcyeTa.

7 OTHOCHUTENBHOCTh MEXAHUYECKOTO )
nskeHus. [Ipsimast u oOpaTHas 3agauun
MEXaHUKHU
Pannyc-BekTop MaTepHalbHON TOYKH, €TO

8 IIPOEKIIMH Ha OCU KoopAuHaT. Tpaekropusl. 1

[Tepememenue. Ckopocts. X nmpoekuuu Ha




OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
HpSIMOJIHHGfIHOFO ABHUKCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

10

CroxeHne nepeMeeHnil 1 CKOPOCTEN.
Pemrenue 3agau

11

HepaBromepHoe aBuxxeHne. MraoBeHHas
cKopocTh. Yckopenue. [Ipamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

bu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

12

I'paduueckoe onucaHue NPSIMOJIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majieHue. Y CKopeHue
CcBOOOIHOTO IMaieHUsI. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduku

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

bu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

15

KpuBonuneiinoe npuxenue. [[BuxeHue no
OKPYKHOCTH. YTJIOBas U JIMHENHAsA CKOPOCTb.
[Tepuon u wacrota. lleHTpocTpeMuUTenbHOE 1
IIOJIHOE YCKOPEHHE

16

KonrponsHas padora no teme "KunemaTnka"

17

[TepssIif 3akoH HetoToHA. THEpLMaIbHBIE
cucteMsbl orcuéra. [IpuHumn
OTHOCUTENBHOCTH [ anues.
HewnnepuunanbHble CUCTEMBI OTCYETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

18

Cuna. PaBHOneiicTBytomas cuia. Bropoit
3axkoH Herotona. Macca

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72




B3aumoneiicteue ten. Tpernil 3aKk0H

Bbu6nmuoreka [JOK

19 Hprorona https://m.edsoo.ru/7f41bf72
20 [TpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HbioToHa
3aKOH BCEMHUPHOTI'O TATOTEHHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOMN 1
WHEPTHOU MaccChl
” Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO
MaJICHUs
JIBukeHre HEOECHBIX TET U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnmorexa LHOK
https://m.edsoo.ru/7f41bf72
KOoCcMHU4ecKasi CKkopocTb. 3akoHbl Keruepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUABI CUI TPEHUS.
25 JBr>KeHHE B )KUAKOCTH U raze ¢ y4€ToM
CUJIBI COIIPOTUBIIEHHUS CPEABI
26 Jasnenue. [ uapocratnyeckoe JaBJICHUE.
Cuna Apxumena
7 AGcomoTHO TBepoe Teno. [loctynarensHoe bubmuorexa [JOK
U BpallaTesIbHOE IBHKEHUE TBEPLAOTO TeNa https://m.edsoo.ru/7f41bf72
)3 MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAILLEHHUS.
[1neqo cumsbl
CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp Tsokectu Tena. Y cnoBus bubmmoreka [IOK
paBHOBECHS TBEPAOTO Tena. Buasl https://m.edsoo.ru/7f41bf72
paBHOBECHS
30 Pemenue 3anau
31 Kontponbras padota mo teme "J{uHamuka.




Craruka TBepaoro tena'

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTCpHaAJIbHBIX TOUCK. HGHTp MacCC CUCTEMBbI
MaTCpHaJIbHBIX TOUCK. TeopeMa O ABUKCHUHN
LIEHTPa Macc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

33

WMnynibe CHITBI M U3MEHEHHE UMITYJIbCa Tefa.
3aKOH COXpaHEeHMs UMIMyJibca. PeakTuBHOE
JBUKCHHUEC

34

MOMEHT UMITyJIbCa MAaTEPUATBHON TOUKH.
[IpencraBienne o cOXpaHEHUU MOMEHTA
UMITYJIbCA B IICHTPATbHBIX MOJISIX

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

35

Pemenue 3amau

36

PaGota cunbl Ha MaJOM U HA KOHEUHOM
nepemenieHun. I'paguueckoe npeacraBieHne
paboThI cHTbl. MOIITHOCTE CHITBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepHaIbHON TOYKU

38

HOTGHI_[I/IEUIBHBIG 1 HCNIOTCHLMAJIbHBIC CUJIBI.
[TorenmmansHas sHeprus. Bropas
KOCMHUYecKasi CKOPOCTb

39

Tpetbst KocMUUeckast CkopocThb. CBS3b
pa60T1>1 HEIIOTCHIINAJIBHBIX CUJII C
M3MEHEHHEM MEXaHUYECKOM SHeprun
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUn

40

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHymm U1 uaeanbHON

bubnmuoreka [JOK
https://m.edsoo.ru/7f41bf72




JKUIKOCTH

KontponbHas padoTa mo teme "3akoHbI

H COXPAHEHHUS B MEXaHUKe"
PazBuTune npeacraBieHuii 0 npupoe

42 TernoTsel. OcHOBHBIE nonoxeHnst MKT.
Huddy3us. BpoyHoBCcKOE NBHKEHHE
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 TeJl. XapaKkTep ABMKEHUS U B3aUMOICHCTBUS buGnnorexa LIOK

https://m.edsoo.ru/7f41bf72

YacTHUII BELIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 KonuuectBo BemectBa. [locrossnnas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [lkana
Lenbcus

46 Pemrenue 3agau

47 WneanbHelii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneesa-Knaneripona.
Pemrenue 3agau

49 AOcomoTHas Temnepatypa. 3akoH JlanpToHa

50 W3omporeccs! B uaeaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'padmueckoe mpencraBiaeHe U30MPOLIECCOB:
M30TepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHeHue MKT

53 Pemrenue 3agau
CBs3b a0CONIOTHOI TeMmepaTypbl

54 TEPMOAMHAMUYECKON CUCTEMBI CO CPEIHEN

KMHETUYECKOM SHEPrUueH MOCTYNaTeIbHOTO




TCIIJIOBOI'O IBHXKCHHUA eé HacCTHIx

55

O06001IeHre 1 cUCTEMaTU3aMs 3HAHUI 110
Teme "OcuoBsr MKT"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

56

KontponbHas padota mo Teme "OCHOBBI
MKT"

57

TepMmoanHaMuueckas cucTema. 3alaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
BHemHue v BHYTpEHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

bu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

59

MOI[GJIB HUJCaJIbHOI'O ra3a B TCPMOJUHAMUKC.

VYcnoBus TPpUMEHUMOCTH 3TOM MOJEIHU

60

VYpaBaenue Menpaeneesa-Knanelipona u
BBIpaXEHHE JIJIsl BHYTPEHHEH SHEPTUU

61

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
OJTHOATOMHOT'0 HJICAJIBHOTO Ta3a.
KBasucratnueckne u HECTATHYECKUE
IIPOLIECCHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

62

DnemeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruucnenne pabotsl o rpaduky mnporecca
Ha pV-auarpamMmme

63

Terutonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sneprun T]1 cucremsl 6e3
COBEpILICHHS PabOThI




Bbu6nuoreka [JOK

64 KonBek1us, TEI0MpoOBOHOCTb, U3Ty4YECHUE hitps://m.cdsoo.rw/ 74 1bf72
KonunuectBo Temnorel. TenmaoéMKOCTh Tea.
65 VY nenpHas U MOJIIpHAs TETJIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEMJI0Ta CrOPaHUS
TOILIMBA
66 Pacuér xonuyecTBa TEMIOTHI NpU
TerTonepeaye
[Tonstre 06 aqnabarHom mpouecce. [lepBorit bubanorexa [HOK
67
3aKOH TEPMOJAUHAMUKU https://m.edsoo.ru/7f41bf72
KonnyecTBO TemIoTH 1 paboTa Kak MephI
68 W3MEHEHUs BHYTpeHHeH sHeprun T]]
CHCTEMBI
BTopoii 3ak0H TepMOIMHAMUKY 151
69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB.
HeobOpatumocTh MpupoIHBIX MPOIIECCOB
[IpuHIUIIBI AEACTBUS TEIIOBBIX MAILVH.
70
KITIQ
71 Makcumansnoe 3Hauenue KII1. [{ukn Kapuo
72 Pemrenue 3agau
DKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHUS
73 TEIJIOBLIX ABUTaTeiei. TermioBoe bubmmorera [IOK
. https://m.edsoo.ru/7f41bf72
3arpsi3HEHUE OKPYXKaIoLel CpeIbl
74 Pemrenue 3agau
75 O06o00mIeHre U cucTeMaTH3aIisl 3HaHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamnHb" https://m.edsoo.ru/7f41bf72
76 KonrponsHas pabora o Teme

"Tepmoannamuka. TenaoBbie MAIUHbI"




77

[Tapoobpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y neibHas TEIUIOTa
mapooOpa3oBaHus

78

HacebiienHbie 1 HEHACHIIIICHHBIE MAPHI.
KauecTtBeHHast 3aBUCUMOCTb TUIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPaTyphbl KUTIEHUS OT AaBJICHUS B
KHUJKOCTU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

79

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJbHAs BIAKHOCTb

80

Pemenue 3amau

81

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

82

[InaBnenue u Kkpucraumsanus. Y gejbHast
TeruioTa masiaeHusd. Cyonumanus

83

Hedopmaruu TBEpaorOo Tena. Pactskenne u
cxarue. Casur. Monyins FOura. Ilpenen

ynpyrux aegopmanuii

84

TermnoBoe pacuiupeHne >XKUIAKOCTEH 1
TBEPABIX T€J. AHTAPMOHU3M TEIUIOBBIX
KoJeOaHui YacTHUIl BEIIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

85

[IpeoOpazoBanme sHEpruu B (ha30BBIX
nepexoaax

86

YpaBHEHHE TEIIOBOTO OamaHca

87

Pemrenue 3agau




88

IToBepxHOocTHOE HaTskeHue. KanwispHsle
siBJIeHUsI. J{aBieHue 1oy UCKPUBICHHOU
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyra
Jlammaca

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

&9

O0001eHne ¥ CUCTEMATH3AIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoabl"”

Bbu6muoreka [JOK
https://m.edsoo.ru/7f41bf72

90

KonTpomnpHas pabora o Teme "Arperaraeie
cocTosiHUA BemecTBa. Da3oBble nepexoabl”

91

DnekTpu3aius Tel U €€ MPOosIBICHUS.
DnekTpuyeckuit 3apsa. [[Ba Buaa
ANEKTPUIECKUX 3apsaaoB. [I[poBoaHUKH,
I[I/IC-)JIGKTpI/IKI/I n HOJIprOBOI[HI/IKI/I

92

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH
COXPaHEHHUS IEKTPUUYECKOTO 3apsiia

93

B3aumopeicreue 3apanoB. Touednsle
3apsasl. 3akoH Kynona

94

Pemrenue 3agau

95

Onexrpuueckoe noie. Ero nelicteue Ha
JIEKTPUYECKHUE 3aPsIIbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHNUN HAPSKEHHOCTH
aNeKTpudecKoro nosst. OqHOpoIHOE
AIEKTPUYECKOE MOJIe

97

HOTGHI_[I/IaJIBHOCTB SJICKTPOCTATUYCCKOTI'O
moJs. Pa3HocTh MOTCHIMAJIOB U HAIIPSAXKCHUC

98

[ToTennmanpHas YHEPTUS 3apsiia B
aNeKTpocTaTnueckoMm mose. [lorenmnman




QJICKTPOCTATUYCCKOI'O MOJIA

CBs13b HaNPSKEHHOCTHU TOJISL U Pa3HOCTH

99 MIOTEHLIMAJIOB ISl 3JIEKTPOCTATHUECKOT O
OJIst
100 HpI/IHqun CYIEPIIO3UIINU IEKTPUUECKUX
noJiei
101 Pemenne 3anau
102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO
3apsKEHHON cepsl
[Tonie paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
103 mapa. [Tone paBHOMepHO 3apsiKEHHOU
0ECKOHEYHOMU MIOCKOCTH
104 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bu6mmoreka [IOK
YcnoBue paBHOBECHS 3apsiOB https://m.edsoo.ru/7f41bf72
105 JIM3IEKTPUKY U MTOITYIIPOBOIHUKY B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/7f41bf72
Kongencarop. 21eKTpoEMKOCTb
106 KOHJEHCATOpa. DIEKTPOEMKOCTb IIOCKOTO
KOHJIEHCAaTopa
107 [TapannenpHOE COEMHEHNE KOHAEHCATOPOB
108 [TocnenoBarenbHOE COETUHEHUE
KOHJIEHCATOPOB
109 DHeprus 3apsHsKeHHOTO KOHAEHCAaTopa
110 Pemenne 3anau
11 JIBr>keHue 3apsiKEHHOM YaCTUIIbI B bubmnorexa [JOK
OJHOPOIHOM DJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/7f41bf72
112 Pemenue 3agau




O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1O

bubmuorexa [JOK

13 Teme "DnekTpudeckoe mnoie" https://m.edsoo.ru/7f41b£72
114 KonrponsHast pabora o Teme
"OnexTpuueckoe noiue"
Cuia Toka. ITocTosAHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHUS MOCTOSTHHOTO
ANEKTPUYECKOTO TOKa
116 Ucrounuku toka. Hanpsoxenne u 3/1C
117 3akoH OMa it y4acTKa LIETH.
DIEeKTpUYECKOEe COMPOTUBIICHUE
3aBUCUMOCTb CONIPOTUBIICHUS OJTHOPOJIHOTO
118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOMIaan bubmorexa LOK
https://m.edsoo.ru/7f41bf72
MOTIEPEYHOT0 CEUECHHUS
119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemrenue 3agau
120 [TocnenoBarenpHOE, MapaiebHOE,
CMEIIaHHOE COEMHEHUE MTPOBOTHUKOB
121 Pacué€t pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [IpaBuna Kupxroga
122 Pemenue 3agau
123 Pabota snekTpuueckoro Toka. 3akoH [[xoyist
—Jlenua
124 Pemrenue 3agau
125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TermoBast
MOIIHOCTb, BBIJEIsIEMAsi HAa PE3UCTOPE
126 Pemrenue 3agau
127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE

HCTOYHHKA TOKa




3akon Oma 1715 TOJTHOM (3aMKHYTOI)

128 g 1
ANEKTPUYECKON LIeTn
129 Pemenue 3agau 1
130 MoniHoCTh HCTOUYHHUKA TOKA 1
131 Kopotkoe 3aMbikanne 1
132 Konpaencarop B 11enu moCTOSIHHOTO TOKa 1
133 Pemenue 3anau 1
134 Pemrenue 3agad mo treMme "IlocToSHHBIN |
AJIEKTPUYECKUM TOK"
135 Pemenue 3anau no teme "IlocTosTHHBIM |
AJIEKTPUYECKUM TOK"
136 Pemenue 3anau no teme "IlocTosTHHBIM |
AIEKTPUUYECKUN TOK"
137 O000111eHIE U CUCTEMATH3aLUs 3HAHUH 110 | bubmnorexa [JOK
teme "[loCTOsITHHBIN 3EeKTpUYEeCKU TOK" https://m.edsoo.ru/7f41bf72
138 KonTponbHas padota mo Teme "TlocTosTHHBIN )
AJIEKTPUYECKUM TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX
139 BELIECTB. DJIEKTPUUECKUI TOK B METaJJIaX. 1 bubmmorexa [TOK
CBepXIPOBOIIMOCTS https://m.edsoo.ru/7f41bf72
DJIEKTPUYECKUI TOK B pacTBOpaX U
140 paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbI Papazaes 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
JUISL JIEKTPOIU3a
. bubmuorexa [JOK
141 DJIEKTpUYECKUH TOK B razax. [lnazma 1 hitps:/ /medsogm TEA1bET2
142 DNeKTpUYECKHil TOK B Bakyyme. BakyymHbIe | bubmmoreka [JOK

PpUOOPHI

https://m.edsoo.ru/7f41bf72




143

DNEKTPUUECKUN TOK B MOITYIPOBOAHHUKAX.
[TomynpoBOIHUKOBBIE TPUOOPEI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

144

[IpomexxyTouHnas arrectauus

145

DuU3NYECKU MTPAKTUKYM 10 TEME
"M3MepeHue Cuilbl TOKA U HAPSIKEHUS B
LMY MOCTOSIHHOTO TOKA MPU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npubopos"

146

®usnyeckuil mpakTukKyM no teme "M3ydyenue
HEPABHOMEPHOTO JBUKEHHUSI C LIETbI0
ONpeeICHUsI MTHOBEHHOM CKopocTh"

147

@u3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH MMYTH OT
BPEMEHU TPU PABHOYCKOPEHHOM JBHKEHUU"

148

Du3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHune yCKopeHHsi CBOOOIHOTO
nagenusa"

149

®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpaleHns KOHUYECKOro MasTHUKA OT €ro
napamerpos"

150

®usnyeckuit mpaktukyM mno teme "[Iposepka
TUIOTE3bI O HE3aBUCUMOCTH BPEMEHH
JBUKEHHS OpYyCKa MO0 HAKIIOHHOW TTOCKOCTH
Ha 3a/IaHHOE€ PAcCTOSIHHE OT €ro Macchl"

151

®uU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U




pe3suHOBOM 00pa3sie, oT ux aedopmaruu’

152

OuU3NYECKU TPAKTUKYM 10 TEME
"N3mepenue kodhduiiuenTa TpeHus mno
BEJIMYUHE YTII0BOTO KO3 PUIIUEHTA
3aBucuMoctu Frp(N)"

153

OuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIET0 OCh BpaleHus"

154

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue uMiysabca Tejia o TOpMO3HOMY

yTH

155

dusndeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHJ0BaHO
WcIonb30Banue nudpoBoi taboparopun)"
i "M3ydeHne n30X0pHOro mpoiecca’ uin
"N3yuenue nzobapHoro mpoiecca”

156

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHON TENI0EMKOCTH

157

dusndeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN HCIIapeHUsl JKUIKOCTENH"
wn "M3mepenne abcomOTHON BIaKHOCTH
BO3/yXa U OLICHKA MacChl IapOB B
MOMEUICHUN

158

Du3NYeCKUil IPAKTUKYM I10 TEME
"Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB
(HampspKEHUs ) IPU TIOCIIEI0BATEIbHOM
COEJMHEHUH KOHJIEHCATOPOB"

159

OuU3NYECKU MPAKTUKYM 10 TEME




"UccaeqoBanne 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHUs U1 JIaMITbl HAKaJuBaHUS"

Pu3NYECKU IPAKTUKYM 110 TEME

160
"Habmronenue snexTponuza’
PesepsHEIil ypok. O000IIIEHE U
161 CI/ICTIe)MaTmZp WS 3HAHUH 110 TEMeE Brbmorexa [IOK
" H,, https://m.edsoo.ru/7f41bf72
Kunematnka
PesepBublii ypok. O0001IEHIE U
162 CI/ICTIe)MaTmZp nst 3HaHI/117IIu 110 TEME Bubmioreka LIOK
Tt https://m.edsoo.ru/7f41bf72
"JIlmnamuka"
PesepBHsblil ypok. O0001IEHIE U
163 CI/ICTI;MaTI/BZp us 3HaHuH 1Mo Teme "Crartuka Bubmioreka LJOK
H" https://m.edsoo.ru/7f41b£72
TBEPJIOTO Tea
PesepBusblil ypok. O0001IEHIE U
164 CI/ICTIG)MaTI/BZp W1 3HAHUU 110 TeMe "3aKOHEBI bubmorexa LIOK
B " https://m.edsoo.ru/7f41bf72
COXPAHEHUS B MEXaHHUKE
PesepsuEIil ypokx. O0001IIEHE 1
165 CI/ICTIe)MaTmZp W1 3HaHUH 110 TeMme "OCHOBEI bubmorexa LIOK
R . R https://m.edsoo.ru/7f41bf72
MOJIEKYJISIPHO-KUHETHYECKON TeOpHH
PesepBublii ypok. O0001IEHIE U
166 CI/ICTIe)MaTmZp nst 3HaHI/117IIu 110 TeEME Bubmioreka LIOK
" " " https://m.edsoo.ru/7f41bf72
Tepmonunamuka. TennoBbsie MalIMHbI
PesepBHeIitl ypok. O600ICHHE 1
167 cUCTeMaTu3alus 3HaHUi 10 TeEMe bubmuorexa [JOK
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie https://m.edsoo.ru/7f41bf72
nepexoasl"
168 PezepBHblit ypok. O6o011eHne 1 bubmmoreka [IOK

cucréMarmu3anuia 3HAHUM 10 TEME

https://m.edsoo.ru/7f41bf72




"OnexTpuueckoe noiue"

PeseprubIil ypok. O600611eHIE 1

169 CHUCTEMATHU3AaIN 3HAHUH 10 TEME 1 Brbmorexa [IOK

" EI N " https://m.edsoo.ru/7f41bf72
[TocTOSsTHHBINM 3NIEKTPUUYECKUM TOK

PesepsHEIil ypok. O000IIIEHE U

170 CI/ICTIe)MaTI/ISZ.’p 156 3HaHHI7IIu o teme "Toku B 1 Brbmorexa [IOK

B " https://m.edsoo.ru/7f41bf72
pa3IUYHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» ®msuka (B 2 yactax), 10 kmace/ I'enpenmreitn JI.O., bBynatoBa A.A., Kopauises 1.H.,
Komkuna A.B.; mom penmakmueir OpaoBa B. A., OOmecTtBo ¢ oOrpaHHYeHHOU
orBercTBeHHOCThI0O «BMHOM. Jlaboparopusi 3HaHMi1»; AKIHOHEpHOE OOIIECTBO
«M3nmarenbcTBO «lIpocBemenmne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.. ®uzuka. 10 kiacc. ba3oBeiii u yriyonéHHBINH ypoBHA. MeToarndecKoe mocooue ¢
YKa3aHUSIMH K PEIICHHIO 33124

noBeIieHHOU TpyaHocTH / JI.O. I'ennenmreitn, A.A. bynatosa, A.B. Komkuna, U.B.
Kopuunbes. - M.: BUHOM. JlabopaTopust 3uanuii. 2018. - 368 ¢ : ni.

2. Kynepmrreitn FO.C. ®usuka. {uddepennrpoBannpie KOHTPOJIbHBIE pa0OTHI. 7-
11kmacc.CII6.: M3a. oM «CeHTs10pb», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSTENBHBIX U KOHTPOJIBHBIX padoT.

10 — 11 kmaccsl: mocobue Iyisl yauTesnei oomeodpazoBar.

yupexaenuii/ C.M. Angpromeukun, A.C. CinyxaeBckuii.- M.: [Ipocemenue, 2018.

4. Coopnuk 3a1a4 1o usuke g 10—-11 kmacesl: mocobue A ydammxcsi o0meoopazoBart.
opranuzanuii: 6a3oBsiii u npodui. yposau / H.A. Tlapdpentresa.- 5-e uzn. M .
IIpocBemienue, 2017 r.

5. TemaTuyeckue caMOCTOSITEIbHBIE K KOHTPOJIbHBIC paboThl Mo ¢usuke.10 xnacc. / O.U.
I'pomueBa.- M.: Ok3amen, 2017.

6. Konudukarop snemeHTOB conepkaHusi U TpeOOBaHUI K YPOBHIO MOATOTOBKH
BBIITYCKHHKOB 00111e00pa30BaTeIbHBIX yUpexaeHui Uit mpoBeaeHus B 2024 rogay eqmHOro
rocynapctBeHHoro sk3amena no ®M1U3MKE.

7. 3aganus obpazoBaTenbHoro nopraia «Pemry EI'D»

8. COOpHHK TECTOBBIX 3aIaHUM JIJIsI TEMATHYECKOTO U UTOTOBOTO KOHTpOJis. Pusnka 10
kiacc. M.: «Muremnext-Lentp», 2019 r.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. bubnmoreka [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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