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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1no ¢u3uke Ha YpoBHE CpeAHero oOiiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
nporpammel, npeacTaBieHHbx B PI'OC COO, a Takke ¢ yuérom (denepaibHON paboueit
nporpamMmbl BocniuTanusi 1 KoHuenuuu mpenonaBanus yueOHoro mpenMera «Dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepanuu, peanu3yonuX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 10 (Qu3uke onpeaenser o0g3aTENbHOE MPEAMETHOE COACPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO NIOCIIEOBATENBHOCTh U3YUEHHUSI TEM U Pa3JeioB yueOHOIo
npeiMeTa ¢ y4€TOM MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX oOcoOeHHocTell oOyuatomuxcs. [Iporpamma mno ¢usuke npaér
MPEACTABICHUE O UENSIX, COJAEpKaHUM, OOWEeH cTpaTeruu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTUS OOy4YalOIIMXCA CpeAcTBaMu ydeOHoro mnpeamera «Dusznka» Ha yriyOJIEHHOM
YPOBHE.

N3yyenne kypca (Qu3uku yriiyOJE€HHOTO YPOBHS IO3BOJIIET pealu30BaTh 3ajauu
npo(dhecCHoHaNbHON OpUEHTALlMH, HAIIPABJICHO Ha CO3JJaHUE YCIOBUMN Ui IPOSIBIICHUSI CBOMX
MHTEJUIEKTYAJIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH KaXJbIM OOYy4YarolIMMCs, KOTOpbIE
HEOOXOAMMBI Il MPOJOJDKEHHsT OOpa3oBaHMsS B OpraHu3alusax MNpodhecCHOHATIbLHOTO
o0Opa30BaHMsI 110 Pa3INYHBIM (PU3UKO-TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme no ¢usuke onpenensroTcs IUIaHUPYEeMbIe pe3yJibTaThl OCBOEHUSI Kypca
bU3MKM Ha YpOBHE CcpeAaHero ooOmero oOpa3oBaHUs: JMYHOCTHBIE, METApeIMETHEIE,
npeAMeTHbIe (Ha yrIyOJI€HHOM ypoBHE). HayyHO-METOONOrMYecKol OCHOBOM ISt
pa3paboOTKu TpPeOOBAHMI K JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOydJaronmxcsi, OCBOMBIIMX TMporpaMMy 1O (U3UKE Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI Ha yIriIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-/IE€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

MJIaHUPYEMBIE Pe3yibTaThl OCBOCHUS Kypca (PU3MKH Ha yriIyOJIEHHOM YPOBHE, B TOM
quClie IPEMETHBIE Pe3yIbTaThl 10 TofaM 00yUYeHHUS;

coJiep)kaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHus..

[IporpamMma no ¢u3ukKe UMEET MPUMEPHBIH XapaKTep M MOXKET ObITh HCIOJIb30BaHA
YUUTENAMHA (PU3MKH 7151 COCTaBICHHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma 1o (Gu3MKEe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YUYHUTENEH W
MIPEAOCTABIIAET BO3MOXKHOCTH JUISl PEATM3ALMM PA3JIMYHBIX METOJMYECKHX IOAXOA0B K
npenoAaBaHuio (GU3MKK Ha YrIyOJE€HHOM YpOBHE IMpPH YCIOBUU COXpPaHEHMs 00s3aTelbHON
YacTH COJEP>KaHUsI Kypca.

du3zuka Kak Hayka O HamOoJjiee OOIIMX 3aKOHaX NPUPOAbI, BHICTyNas B KauecTBe
y4eOHOTrO MmpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUM 00
okpyxatomem mupe. llIkompHBIA Kype GU3UKH — CHCTEMOOOPA3YIOMIMKA ISl €CTECTBEHHO-
HAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOJBKY (hU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SIBJICHUHM, M3y4aeMbIX XUMHEH, Ouosioruei, ¢usnueckol reorpadueid U acTpOHOMHUEH.
Hcnonb3oBaHue M akTUBHOE MpUMEHEHUE (U3MYECKUX 3HAHUM OMNPENEeNHIIO XapakTep U



OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cpepe SHEPreTUKU, TPAaHCIIOPTA, OCBOCHUS
KOCMOCA, TOJY4YeHHUs HOBBIX MaTepuaioB C 3aJaHHBIMU CBOWMCTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
oOyyaromierocsi, B (OpMHUpPOBAHUE YMEHHU MPUMEHATh HAYyYHBIH METOJl TO3HAHUS MPU
BBITIOJTHEHUH UMU YUYE€OHBIX UCCIEIOBAHUMN.

B ocHOBy kypca ¢u3umku Ha yYpOBHE CpeaHEro oOIero oOpa3oBaHUs MOJOKEH Pl
U7ei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJAEPKUT MaTepHall U3 BCeX Pa3esioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOMH,
TaK U COBPEMEHHOU (PU3UKH.

Hoen 2enepanuzayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca GU3MKH 00bEIUHEH
BOKpYT (hu3nueckux teopuil. Benymmum B Kypcee saBisercs popMupoBaHUE IPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa  nOpeanosara€T  HUCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHS (PU3UKU C
pa3BUTHEM  OOIECTBA, a Takke€ C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMu.

Hoea npuknaounon nanpaenennocmu. Kypc Gus3ukd yrryOn€HHOTO  ypOBHS
mpeanoyiiaraeT 3HAKOMCTBO C IMHPOKHUM KPYTOM TEXHMUYECKUX ¢ TEXHOJOTHYECKHX
MIPUJIOKEHUN HM3YYEHHBIX TEOPUHA M 3aKOHOB. lIpm 3TOM paccmaTpuBarOTCA Ha YpPOBHE
OOIMX NMPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoesa 3xonozuzayuu peansyercs IMOCPEICTBOM BBEIECHHS JIEMEHTOB COAECPKAHUSA,
MOCBSIIEHHBIX SKOJIOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM
TEXHUKM W  TEXHOJOTHHA, a Takke OOCyXJIeHus npodieM  palMOHAIbHOIO
MPUPOIONOIB30BAHMS U IKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue cojaepKaHMsl NporpamMmbl IO (U3MKE JOJDKHO OBITh IOCTPOEHO Ha
NPUHLIUIIAX CUCTEMHO-AESITENBHOCTHOTO Tnonxoja. Jins Qusuku peanuszanus 3ITHX
NPUHIMIOB Oa3upyercs Ha UCHOJIb30BAHUM CAMOCTOATEILHOTO JKCIIEPUMEHTa Kak
MOCTOSTHHO JICHCTBYIOMIETO (hakTopa yueOHOoro mpoiiecca. [ yriyonéHHOTO YpOBHS — 3TO
CUCTEMA CaMOCTOSITEIBHOIO YYEHHYECKOTO SKCIEPUMEHTA, BKJIIOYAIOLIEro (POHTAIbHBIC
YUYEHUYECKUE OMBITHI MPU U3YYEHUH HOBOTO Marepualia, JabopaTtopHble paboThl U pabOThI
npakTuKyma. [Ipr 3ToM BO3MOXKHBI J1Ba criocoba peanu3anuu (pu3nueckoro nmpakTukyma. B
MEPBOM CiIyyae MpPakTUKyM MpoBoauTcs mbo B koHue 10 m 11 kmacco, nubo mocie
MEPBOTO M BTOPOrO TMOJYTOAUN B KaXJAOM M3 O3THUX KiaccoB. Bropoil cmoco®d — 3To
WHTErpanus padoT MPaKTUKyMa B CHUCTEMY JITAOOPATOPHBIX PabOT, KOTOPHIE MPOBOISTCS B
npoluecce u3ydeHus: paszgena (temsl). [Ipu 3ToM mox paboTamu mpakTHUKyMa MOHMMAETCS
CaMOCTOSATENIBHOE HCCIIEOBAaHUE, KOTOPOE NPOBOJAUTCS IO PYKOBOACTBY CBEPHYTOIO,
00001EHHOTO BUAa 6€3 MOIIaroBo MHCTPYKITUH.

B nporpamme no pusuke cuctema yueHUYECKOro 3KCIEPUMEHTA, JJA0OPATOPHBIX padOT
U TpakTUKyMa MpPECTaBlICHAa €IWHBIM TMepedyHeM. BpiOop TeMaTuku a7 3THX BHIOB
YUYEHUYECKUX MPAKTUYECKHMX pPAOOT OCYUIECTBIAETCS Y4YaCTHHUKAMU OO0pa30BaTeIbLHOTO
npolecca UCXOAs U3 OCOOECHHOCTEH MOYpOYHOro TUIAHUPOBAHUS M OCHAIICHHUS KaOWHeTa



¢msuku. Ilpu 3TOM OOecmedynBaeTcss OBIAJEHUE OOYUYAIOMMMHUCS YMEHHUSMHU TMPOBOIUTH
MpsIMbIE M KOCBEHHBIE M3MEPEHMsI, MCCIICOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEITUYHH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAeNdeTCs PEIICHHIO PAacy€THBIX M KadecTBEHHBbIX 3anad. [Ipum
3TOM I PacyETHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 33aJa4d C SBHO 33JaHHOW U HESIBHO
3alaHHOM  (PU3MYECKOW MOJIENBI0, TO3BOJISIIOLIIME IPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTErpupysl MPUMEHEHUE 3HAHUM U3
pa3HbIX pas3fenoB. Jlus KayecTBEHHBIX 3ajad MNPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha
o0BsICHeHHE/TIpe/ICKa3aHue NMPOTeKaHus GU3NUECKUX SIBIICHUN U TIPOLIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyromme BblOOpa (QU3MYECKOW MOJENM Ui CUTyallud  MPaKTHKO-
OpUEHTHUPOBAHHOI'O XapakTepa.

B cootrBerctBun ¢ tpeboBanusiMu PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecrnedeHnto yueOHOoro npoiecca Kypc GU3nKku yriryOJEéHHOrO ypOBHSL Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSX MPEAMETHOro kabuHera. B xabuHete
(U3MKU JOJDKHO OBITh HEO0OXOJUMOE Ja0opaTopHOE OOOpPYAOBAaHUE JJI BBIMOJIHEHUS
YKa3aHHBIX B NMPOTrpaMMe Mo (PU3UKE YUYEHUUYECKUX OIBITOB, JIAOOPATOPHBIX padOT U padOT
MPaKTUKyMa, a TaKXKe JEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMOHCTpallMOHHOE 000py/ioBaHUE (POPMHUPYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHHUMAJIBHOM JJOCTATOYHOCTH M OOECNEYMBAET MMOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamme
10 (PM3HKE KIIFOUEBBIX IEMOHCTPALUI IS HCCIIEOBAHUS N3YYaeMbIX SIBICHUN U MPOLECCOB,
AMITUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyI0BaHUE JIJIsl YYCHUYECKUX MPAKTUYECKUX padoT GopMHUPYETCs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB M 00ECIeYMBAETCA B pacy€éTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyarouuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpPHOro OOOpYyJIOBaHUS JTOJKHBI OBITH
MOCTPOEHBI HA KOMIUJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTEBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUsI PUZUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

(dopMHpOBaHHME HHTEpECa W CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJACTAaBICHUH O HAy4HOM METOAE TMO3HaHUS U  (QOpMUpPOBaAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHPOBO33PEHUS KaK pe3ybTaTa U3YYCHHUS OCHOB CTPOCHUS
Matepuu U pyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHrUe YMEHUN OOBSICHATH SIBIICHUS C UCIOJIb30BaHUEM (U3UYECKUX 3HAHUM U
HAyYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHrEe MPEACTaBICHUN O POIU (DU3UKH I PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TPEACTABICHU O BO3MOXHBIX cdepax Oyayued mnpopeccuoHalIbHON
JEeSTENBbHOCTH, CBSI3aHHBIX C (DU3HMKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYeHHUIO B 3TOM
HaIpaBJICHUHU.

JlocTkeHne 3TUX Lieied o0ecreunBaeTcs pelIeHHeM CIEAYIOIMUX 3a1ad B Mpoliecce
U3y4YeHUs Kypca (U3MKHU Ha YPOBHE CPETHEr0 00I1ero 00pa3oBaHus:



NpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IKX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (DU3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(U3HUKY U DJIEMEHTHI aCTPO(U3UKY;

dbopMHpOBaHWE YMEHUW NPUMEHSATh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
busznuecKkux SBJICHUIA B IPUPOJIC U JJIsl IPUHATHS MPAKTUIECKUX PEIICHUN B TTOBCETHEBHOM
KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS! PA3JIMYHbIX 337a4 C SBHO 3aJIaHHOM (U3HYECKOU
MOJIENIbIO, 3ajJiay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO37aHue (PU3NYECKOW MOJIENH,
aJICKBaTHOM yCIIOBUSAM 3aJa4i, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB W TPUHIUIOB JCUCTBUA TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIILYIO CPEY;

OBJIaJICHHE METOJaMU CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA U MPOBEACHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHaJM3a U WHTEpPIpEeTalud HH(OPMALIUU, ONpPEAENECHUS JIOCTOBEPHOCTU
MOJIyYEHHOTO pEe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JUISl PA3BUTUSI YMEHUN MPOECKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSATENbHOCTH;

pa3BuTHE HHTEepeca K cdepaM NpoeCcCUOHATBHOW JAEATEIbHOCTH, CBSI3aHHOW C
(bu3UKOM.

B cootBerctBun ¢ TpeboBaHusimu PI'OC COO yriyOn€HHBIA YpOBEHb H3yUEHHS
yueObHoro mnpenmera «Dusukay Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs BBIOMpAETCS
OoOy4arolUMuUCs, IUIAHUPYIOUMMH TPOJOJDKEHHE O00pa3oBaHUs IO  CIEUUATbHOCTSIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpOBEHb) HA YpPOBHE CPEIHEro OOIIero
oOpazoBanust otBoautcst 340 vacos: B 10 kmacce — 170 yacoB (5 wacoB B Henenio), B 11
kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemselii B nmporpamme 1no (u3MKe MepedeHb JaOOPaTOPHBIX U MPAKTUYECKUX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YUYUTENb Ji€JaeT BbIOOp MpOBeAeHHs J1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHANBUTYATbHBIX 0COOEHHOCTEN 00YUYarOIINXCS.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — GpyHAaMEHTAlIbHAs Hayka O mpupoje. HayuHblil MeTon MO3HAHUS U METOAbl MCCIEIOBaHUS (PU3NYECKUX
SIBJICHUM.

OKCIIEpUMEHT U TEOpUS B Ipoliecce Mo3HaHus npuposl. HabmoaeHne u 3KkCcriepuMenT B (pu3mKe.

CrocoObl n3mepenus (PU3NUECKUX BETMYUH (aHAIOroBble M IU(GPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuil pU3NYECKUX BETUUMH (aOCONMIOTHASI U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAs
XKUJKOCTh, UJICAJIbHBIN T'a3, TOUeUHbIN 3apsan). ['unore3a. Gusnyueckuil 3aKoH, rpaHUIbl €r0 NPUMEHUMOCTU. PuzndecKast
TEOPUSL.

Ponb u mecto pusuku B GOpMHPOBAHWK COBPEMEHHOM HAYYHOW KapTHUHBI MHUpA, B MPAKTUYECKOH AESITEIbHOCTU
JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HANpPsXKEHHUS B LEMU TMOCTOSHHOTO TOKa MPU IMOMOIIM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENbHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoit jJabopatopueit nmo ¢usuke. [Ipumepsl n3mepenus PU3NYECKUX BEIUYUH TMPU TOMOIIU
KOMIIBIOTEPHBIX TaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEHUSA. CucTema OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panunyc-BekTop MatepranbHOM TOYKH, €r0 MPOCKINU HA OCU CUCTEMBI KOOPIUHAT. TpaeKTopusl.



[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPEHUE MaTepHAIbHOM TOYKH, HUX
IIPOEKIMHU Ha OCU CUCTEMBI KoopAUHAT. C0XKEHUE NEPEMEILICHHUI U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHS U
yTH MaTepUaIbHON TOYKU OT BpEMEHH U UX Tpaduku.

CpoOonHoe majeHue. YCKOpeHUue CBOOOTHOTO majeHus. J[BueHue Tena, OpOIIEHHOrO MOJ| YIJIOM K TOPU30HTY.
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHHS MaTePHAIbHOM TOUYKH OT BPEMEHHU U MX TPadUKH.

KpuBonuHeitHoe aBmwxeHue. [[BHKEHHE MaTEpUAIIBHOM TOYKH IO OKPYKHOCTH. YTJIOBas W JIMHEWHAs CKOPOCTb.
[lepuon m wyactora oOpamienusi. LleHTpocTpemuTensHoe (HOpMalIbHOE), KacaTellbHO€ (TaHIeHIMAIbHOE) U TOJHOE
YCKOpPEHHE MaTepHaIbHON TOUKH.

TexHUYecKue YCTpOMCTBA M  TEXHOJOTMYECKHE IPOLECCHI:  CIIUIOMETpP, [BHKEHHE CHApsJOB, IICIHBIC,
niecTepEHYAThIe U PEMEHHBIE Nepeaur, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XaAPAKTEPUCTUK JIBUKEHHUS.

Crioco0Obl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEeHUe MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3pe:KEHHOM IPOCTPAHCTBE.

HabGmronenue nBmkeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpapnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEH, TPACKTOPUM, CKOPOCTEW IBUKEHUSI OJHOTO M TOTO K€ TEJIa B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

N3yueHne HEpaBHOMEPHOIO JBUKEHUS € LENBI0 ONPEIEIECHUS MTHOBEHHOW CKOPOCTH.

N3Mepenre ycKopeHus IpH NPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JBUKEHHUH IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH TyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHusi CBOOOJHOr0 naieHus (PEKOMEHI0BAHO UCTIOIb30BaHNE HU(PPOBOI 1ab0paToOpHH).



W3yuenne ABWKEHUS Teila, OPOIICHHOTO TOPHW3OHTAIBHO. [IpoBepka TUMOTE3bI O TPSIMOW MPOTOPIIMOHATBHON
3aBUCUMOCTH MEX/y JATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne NBUKEHUS TEJIa 0 OKPYKHOCTH € MMOCTOSIHHOM 110 MOJTYJIF0 CKOPOCTBIO.

HccnenoBanrie 3aBUCUMOCTH TIEPHOJa 0OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT €ro apameTpoB.

Tema 2. /lunamuxa.

IlepBbii  3akoH Hprorona. HMuepumanbable cuctembl orcuéra. [lpuHmun  orHocuTenbHOCTH — ['anmunes.
HeunepuuanbHbie CUCTEMBI OTCUETA (ONIPEAEICHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uuum CUl.

Bropoii 3akoH HproTOHA 111 MaTepraibHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhlI.

Cuna TsKecTU. 3aBHCUMOCTb YCKOPEHHS CBOOOJHOTO MaJCHUSI OT BBICOTHI HAaJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpaduyeckoil mupoThl. J[BrmkeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUKyIIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJBKEHHS M cuia TpeHus nokos. Kosdduuument tpenusa. Cuia
COIIPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBLHOTO IBUKCHMUSI.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHndeckre yCTpoMCTBa U TEXHOJIOTUYECKUE ITPOLECCHI: MOAIMITHUKN, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HaOmronenue nBuxkeHus T€Jl B MUHEPIUATbHBIX U HEMHEPIIUATBHBIX CUCTEMAX OTCUETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX HUIMHIPOB WIH LMIAPOB PA3HOW MACCHI C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO HEHMHEPUUAIBHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE pPaBHOJACHCTBYIONICH MPUIOKEHHBIX K TEIy CHJI C MPOM3BEACHUEM MAacChl Tejla Ha €ro YCKOpPEHHUE B
VHEPLUAJIBbHOU CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MaICHHH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne paBHOACHCTBYIOLIEH CHII TP IBM>KEHHH OpYyCKa MO HaKJIOHHOM MIIOCKOCTH.

[IpoBepka ruMoTe3bl O HE3aBHCHUMOCTH BpPEMEHHM JABWKEHUS Opycka NO HAKJIOHHOW IUIOCKOCTM Ha 3aJaHHOE
paccTOsTHUE OT €ro MaccChl.

HccnenoBaHue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pa3lie, OT ux aehopMaluu.

N3yueHne ABMKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKMHYTOM uepe3 JErkuil O10K.

N3mepenne kodpdunmeHTa TpeH:s 0 BeTMYUHE YTIIOBOT0 KodddunneHTa 3aBucuMocT Frp(N).

HccnenoBanre NBHKEHHs OpyCKa MO0 HAKJIOHHOM MNIOCKOCTH C IEPEMEHHBIM KO3(DPUIIMEHTOM TPEHUS.

M3yuyeHue NBUKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpHoe Teno. lloctynmarenbHoe M BpalllaTeIbHOE JBMXKEHHE TBEPAOTO Tena. MOMEHT CHJbl

OTHOCHUTEIJIbHO OcH BpaieHus. [inedo cuibl. CloxkeHue Cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp Tskectu Tena.
Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiiunBoe, HEyCTOHYNBOE, O€3pa3IMIHOC PABHOBECHE.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: KPOHIUTEWH, CTPOUTENBHBIA KpaH, pEeUIETYaThIE
KOHCTPYKIIUH.

Hemoncmpayuu.

VY cIl10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.
HccnenoBanue yciioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.
KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOLIETO IUIOIIAb ONIOPHI.



Tema 4. 3axonwl coxpanenus 6 mexaHuke.

NmMnynbe MaTepuanbHOM TOYKHM, CUCTEMbl MaTEpUalIbHBIX Touek. LleHTp macc cucrtembl MaTepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU LIEHTPA Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOEC IBHKEHUE.

MoMeHT umnyJlibca MaTepuaibHOl Touku. [IpeacTaBnenre o CoXxpaHeHUM MOMEHTA UMITYJIbCa B IIEHTPATIbHBIX MOJISX.

Pabota cuiel Ha MajIOM M Ha KOHEYHOM IepeMelieHunu. [ 'paduueckoe npeacTaBiaeHue padoThl CUITBI.

MOITHOCTH CHJIBI.

Kunernueckasi sHeprusi mMaTepualibHONM TOYKU. TeopeMa 00 U3MEHEHUM KHUHETHYECKOW IHEPruu MaTepHabHON
TOYKH.

[loTeHUIMaNbHBIE W HENOTEHUHAIbHBbIE Ccwibl. [loTeHnmanbHas dHeprud. l[loreHnmaneHass 3HEPrUs ymnpyro
nehopMupoBaHHON TNpykuHBL. [loTeHIMaIbHaAs SHEPrus Tejla B OJHOPOJHOM TPAaBUTAIMOHHOM MoJje. [loTeHimanbHas
SHEprus Tejla B IPaBUTALIMOHHOM I10JI€ OJHOPOIHOIO 11apa (BHYTpHU U BHE I1apa). Bropas kocmuueckast CKOpocTb. TpeTbs
KOCMHMYECKast CKOPOCTb.

CBsi3b pabOTHl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW 3HEPruu CHUCTEMBbI TeJ. 3aKOH COXPaHEHUs
MEXaHHYECKON YJHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpasHenue bepHyium 11 uacanbHON )XUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckue yCTporCTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: JBUKEHHUE PAKET, BOJOMET, KONED, MPYKUHHBIN MMHCTOJIET,
TUPOCKOII, PUTYpHOE KaTaHWE HA KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenue MOIHOCTH CHUJIBI.

W3MeHeHune 3Hepruu Tela MPU COBEPILIEHUU PaOOTHI.



B3auMHbIe npeBpamieHns KWHETHYECKOW Y MOTEHIMAIbHOW SHEPTUN NPU AEHCTBUU HA TEJIO CHJIbI TSHKECTH U CUJIBI
YIPYTOCTH.

CoxpaHeHHE SHEPTUH TTPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne nMimyJibca Tejia o TOPMO3HOMY MYTH.

N3mepeHre CUitbl TSITH, CKOPOCTH MOJIENU 3JEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJa C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUs! UMITYJIbCA IIPU YIIPYTOM B3aWMOJICMCTBUU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TOTEHITUAIBHONU SHEPTUU MIPY>KUHBI C pa0OTON CHUJIBI TPEHUSI.

OmnpeneneHue padOThI CUJIBI TPEHUS TIPU IBUKEHUU TeJIa 10 HAKJIOHHOM MJIOCKOCTH.

Paznen 3. MoJgekyisipaasi pu3nka U TepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OcCHOBHBIE TOJIOXKEHUSI MOJIEKyJIsIpHO-KuHeTndeckor Teopuu (MKT), ux ombeitHoe o6ocHoBanue. Juddysus.
bpoyHOBCkOe nBHKEHHE. XapakTep ABWKEHUS W B3aUMOJICHCTBUS YACTHUIl BEIIECTBA. MOJEnu CTPOEHUS Ta3oB,
KUJKOCTEH U TBEPJIBIX Tel M OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojelieid. Macca U pa3Mepbl MOJEKYJ
(atomoB). KonnuectBo BemectBa. [loctossHHast ABorajpo.

TemoBoe paBHoBecue. Temneparypa u criocoos e€ nzmepenus. [llkana remnepatyp Llenscus.

Mogenp uaeanbHOro rasa B MOJEKYJSIPHO-KMHETUUYECKOM TEOPUU: YacTULbl Ta3a JABWXKYTCS XAOTUYECKM U HE
B3aUMOJICHUCTBYIOT JIPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas TemiepaTypa (LIKajla TeMreparyp
KenpBuna). 3akon Jlambrona. M3omporeccsl B HcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BerecTBa. ['paduueckoe
MIPEICTABIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsi3p MEXy JTaBJICHUEM M CPEAHEH KMHETUYECKOW SHEpPrueil MocTynarelbHOr0 TEIJIOBOTO JIBUKEHUS MOJIEKYI
UJIeaJIbHOIO ra3a (OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UACaTBHOTO ra3a).

CBsi3b  a0CONIOTHOM TeMmepaTypbl TEPMOJMHAMHUYECKONW CHUCTEMBI CO CpeaHeld KHHETUYECKON »Hepruei
MOCTYIIATEIBHOIO TEMIOBOIO IBMKCHUS €€ YaCTHL.



TexHuyeckue yCcTporucTBa U TEXHOJOTMYECKUE MPOIECCHl: TEPMOMETP, OapOMETp, MOTYyUYEHHE HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buaeoponuk ¢ 3anMchio peabHOTO OPOYHOBCKOTO JBHKCHHUS.

Huddys3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyIJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

HabGmronenue u ricciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanue mpoliecca yCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHS MPHU TEIIOOOMEHE MEXAYy Topsueid M XOJIOJHOM
BOJIOU.

N3yuenune n3oTepMuueckoro npoiecca (peKOMEH/10BaHO UCIOJIb30BaHUE IIUGPOBOIA TabopaTOpun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T/l) cucrema. 3agaHue BHENTHUX YCIOBUH JJISI TEPMOIMHAMHYECKON CHCTEMBbI. BHemHue u
BHYTpEHHHUE MapameTpsrl. [lapaMeTpbl TEpMOIUHAMUYECKOW CUCTEMBI KaK CPEAHUE 3HAYCHHS BEIWYHH, OMHUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano tepmoamHaMuku. CaMOINpPOU3BOJIbHAS peakcalusi TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogens uaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMU: ypaBHeHHe Menneneea—Kianeipona u
BBIPAKCHUE [IJI1 BHYTPEHHEN SHEPTUM. Y CIOBUSI MPUMEHUMOCTH 3TOW MOJEIN: HU3KAs KOHUEHTPAIUS YaCTHIl, BEICOKHE
TeMmIeparypbl. BelpakeHue 711 BHyTPEHHEN SHEPTUY OJJHOATOMHOTO MJI€AIBHOTO rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.



OnemeHnTapHas padoTa B TepMoAnHaMUKe. Borancienue paboTel o rpaduky npoiecca Ha PV-auarpamme.

Tennonepenadya kak crnoco0 W3MEHEHUS BHYTPEHHEH HSHEPTHH TEPMOJWHAMHUYECKONW CHUCTEMBI 0€3 COBEpIICHUS
paboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUYCHHUE.

KosmmuecTBo TemnoThl. TenmoéMkocTh Tena. YieabHas U MOJIApHas TEIJIOEMKOCTH BEIIECTBA. Y paBHEeHUE Maiiepa.
VYnenbHas TeruioTa cropaHusi ToruiMBa. Pacu€r konmmdecTBa TEIUIOTHI mpu Terionepenade. [lonsrtue o6 anuabaTHOM
mpoLuecce.

[lepBpiii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss sHeprus. KoamdecTBo TemnoTsl M paboTa Kak Mepbl M3MEHEHHS
BHYTPEHHEU SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUIsI PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHHUE
TEPMOIMHAMHYECKOM CUCTEMbI IPOXOJIUT €AMHCTBEHHAs aquadara. AOCONIOTHAS TeMIepaTypa.

BTopoii 3akoH TEepMOJMHAMHUKH [IJIi HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO TNepeAaTh TEIUIOTy OT Oosee
XO0JIOJTHOTO Tefia kK Oosiee HarpeToMy 0e3 komneHcanuu (Knaysuyc). HeoOpatumMocTs TpUPOIHBIX TPOLIECCOB.

[TpunHIUIB IeCTBUS TErIOBbIX MaruH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. Hukn Kapho.

DKOJOTMYECKUE aCMEKTHI UCITOIB30BaHMS TEIUIOBBIX JBUTATENEH. TEMIOBOE 3arpa3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: XOJOAWIBbHHUK, KOHAWIHUOHEDP, JHU3CIbHBIA U
KapOIOPATOPHBIN IBUTATENH, TapoBas TypOUHA, OJIyYE€HHE CBEPXHU3KUX TeMIepaTyp, YTUIN3AIUS «TEMI0BBIX» OTXO0B
C WCIOJIb30BAaHUEM TEIUIOBOIO HAcoca, YTWIM3AIlUs OHOOPraHMYECKOTO TOIUIMBA It BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHeHne TemiepaTypsl pU aiuadaTUueCKoOM paCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue anunabaTHOTO Ipoliecca.

KomnbroTepHbie MOAEIH TEIJIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.



N3mepenne yaenbHou TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanre aqnadaTHOro Npouecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbl KUIIEHUS KUIKOCTEMH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHCANMs. VicmapeHue u kumneHue. Y IenpHas TEIioTa mapooopa3oBaHusl.

HacebllieHHble U HEHACKIIEHHbIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTU W JIaBJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUICHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Ttenmo. Kpucramueckue u amopdHble Tena. AHH30TPONHUS CBOMCTB KpucTauioB. IlnaBneHue u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

Hedbopmaruu TBEporo Tena. Pactsokenne u cxxatue. Casur. Moy FOura. [Ipegen ynpyrux nedopmaruii.

TemoBoe pacmMpeHue KUJIKOCTEN U TBEPABIX Tell, 00bEMHOE U JMHEHHOE paclIupeHre. AHTapMOHU3M TEILJIOBBIX
KOJIeOaHUM YacTUIl BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS Tel (Ha KAY€CTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiment nosepxnocTHoro Hatsbkenus. Kamwnsipasie sBienus. [laBnenue mon
VMICKPUBJIEHHOM MMOBEPXHOCTHIO XKUAKOCTH. Popmyina Jlaraca.

TexHuyeckre yCTporuCcTBa U TEXHOJOTUYECKUE MPOIECCHI: KUJIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHUaIbI.

Hemoncmpayuu.

TermioBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSXKEHHUS.

OMBITHI ¢ MBUTBHBIMU TVIEHKAMH.

CmauuBaHue.



KanwnsipHsle ABIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHnne 3aKOHOMEPHOCTEN UCTIaPEHUS KUKOCTEM.

W3mepeHne yaebHON TEIIOTHI IUIABJICHUS JIbJA.

M3yuyeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne abCoIOTHOM BIIaKHOCTH BO3yXa U OLIEHKA MAcChl MAPOB B TOMEIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenune moayns FOnra.

HccnenoBaHue 3aBUCUMOCTH iepopMaliii pe3nHOBOro 00pasiia OT MPUJIOKEHHON K HEMY CHUIBI.

Paznen 4. DaekrpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OJIeKTpU3alMs TeN U €€ MpOsABICHUSA. DJIEKTpUYECKUU 3apsan. JlBa Buaa snexkTtpuyeckux 3apsaoB. [IpoBoaHuKW,
JUAJIEKTPUKY U TIOJYTIPOBOJHUKH. DIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsA]l. 3aKOH COXPAaHEHHUs dJEKTPUUECKOTO 3apsa.

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

DJeKTprdecKoe nose. Ero neicTre Ha JIEKTPUYECKHUE 3aPSAbI.

Hanpsokéanocts  snexktpudeckoro mosiss. [IpoOubiii 3apsin. JIMHUM HAnpsDKEHHOCTH  DJIEKTPUYECKOrO  TOJISL.
OOHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD 3JEKTPOCTATUYECKOro MoJid. Pa3HOCTh moTeHUManoB U HampspbkeHue. lloTeHuuanbHas sHeprus
3apsfa B AJIEKTpocTaTudeckoM mnose. Ilorenuman snexkrpocratnueckoro noiid. CBsi3b HANPSKEHHOCTH MOJIL U PAa3HOCTH
MOTEHIMAJIOB JUISl JIEKTPOCTATHUECKOTO MOJIs (KaK OJHOPOJAHOIO, TAaK U HEOAHOPOIHOTO).

[IpyHIMT CynepNO3ULUN dIEKTPUUECKUX TOJIEH.



[Tone Toueunoro 3apsaa. [lone paBHoMepHO 3apspkeHHON cdephl. [Toe paBHOMEpPHO 3apsKEHHOTO TT0 00BEMY TIapa.
[lone paBHOMEPHO 3apsHKEHHOM OECKOHEUYHOW TIOCKOCTH. KapTuHbI JUHUM HaNpsHKEHHOCTH ATUX  MOJEH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTpUKY B AJIEKTPOCTATUUECKOM ToJie. [uanekTpudueckas MpOHUIIaeMOCTh BEILIECTBA.

KonaencaTop. D1eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOIO KOHEHCATOPA.

[TapannensHOE COeTMHEHNE KOHIEHCATOPOB. [locnenoBaTenpHOE COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTHUYECKUE MPOLIECCHL: IEKTPOCKOI, SJIEKTPOMETP, AIEKTPOCTATUYECKAs 3a1IUTa,
3a3eMJIEHHUE JIEKTPOnprOOpOB, KOHEHCATOPHI, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM 1 IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTU IIJIOCKOTO KOHJEHCAaTOpa OT IUIOMIAAU TUTACTUH, PACCTOSIHUS MEXIYy HUMH U
JIUADJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOoPa.

3apsiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

OreHKa CUJT B3aUMOJICHCTBUS 3apsSOKEHHBIX TEJ.

HaOmronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHJIGHCAaTOpa B SHEPTHUI0 U3TyUYEHUS CBETOIMO/A.

N3ydyeHne npoTekaHusi TOKa B LEMNHU, COAEPKAILIECH KOHIEHCATOP.



Pacnipenenenne pa3HOCTH NOTEHIMAIOB (HAIPSLKEHMS ) IPU OCIIEI0BATEIBHOM COEIUHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsaga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuiia toka. [TocTosIHHBIN TOK.

VYcnoBHs CyEeCTBOBaHUSA MOCTOSIHHOTO 3JEKTpUYecKoro Toka. Mcrounuku toka. Hanpsxenne U n O/1C E.

3akod OMa U1 y4acTKa MEIu.

DIIEKTPUYECKOE COMTPOTUBJIEHNE. 3aBUCUMOCTh COIIPOTHUBJIEHUSI OJHOPOJHOTO MPOBOAHUKA OT €T0 JJIMHBI U ILTOIIaAN
IIONIEPEYHOr0 CEYEHUS. Y IETbHOE CONIPOTUBJIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapAILIEIBHOE, CMEMIAHHOE COEIUHEHNE ITPOBOAHUKOB. Pacuér pa3BETBIEHHBIX JJIEKTPUYECKHUX
ueneit. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xxoymns—JleHna.

MONIIHOCTB ANEKTPUUYECKOTO TOKA. TernmoBasi MOLIHOCTh, BBIAEISIEMAs HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONMPOTUBIICHHE MCTOYHUKA TOKa. 3akoH Oma JJisl TOJTHOM (3aMKHYTOM) AJIEKTPUUYECKOU IIEMH.
MomHOCTh UCTOYHHKA TOKA. KOpOTKOE 3aMbIKaHUE.

KonzeHncaTop B ienmu MOCTOSTHHOTO TOKA.

TexHuyeckue yCcTpoucTBa U TEXHOJOTHUECKUE MPOLECCHI: aMIEPMETP, BOIBTMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON
SHEPIUM.

Jemoncmpayuu.

N3mepenre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS JJIs1 PE3UCTOPA, JIaMIIbl HAKaJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBICHUS UWIUHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJM TOMEPEYHOrO0 CEYEHUs U
Marepuaa.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA OT CONMPOTHUBIICHUS TIPU MOCTOSTHHOM HaIPSIKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3amMblkaHME TaJlbBaHUYECKOIO DJJIEMEHTA M OLEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

Crnioco0bl coenmnHeHnst UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanre pa3HOCTH MTOTEHIUAIOB MEK/y MTOJKOCAMH UCTOYHHMKA TOKA OT CHJIbI TOKA B LICTIH.



Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre CMENIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro CONPOTUBIICHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSIKEHUS JIJIS1 JJaMITbl HAKaJIMBAHUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHYTPEHHETO COMPOTUBJICHUS HCTOYHUKA TOKA.

Uccnenoranue 3apucumocty IJIC raibBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/1y MOJKOCAMH UCTOUYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DJIEKTpUYECKasi MPOBOJAMMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCUMOCTh COMPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TomympoBoguuku. CoOCTBEHHAass W TPUMECHAs MPOBOJUMOCTH MOTYNpPoBOAHUKOB. CBoMcCTBa pP—N-mepexoja.
[ToynpoBOTHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B BJEKTPOJIMTAX. DJICKTPOJIUTHUYECKAs AuccoUManus. OJeKTponu3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuidi TOK B razax. (CaMOCTOSTENbHBIA M  HECAMOCTOSITENBHBIA  pa3psa. PasznuuHble  TUIBI
CaMOCTOSTENBHOTO pa3psana. Monnus. [Inazma.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHME: Tra3opaspsiHbIe JIAMIIbI, AJIEKTPOHHO-TyuYeBas TpyoOKa,
MOJTYTIPOBOHUKOBBIE IPUOOPHKI: U0, TPAH3UCTOP, (OTOIUO/I, CBETONO/, TaJIbBaHUKA, pa)UHUPOBAHUE ME/H, BBITLJIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAILUIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB IJEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.



CpaBHEHHE MPOBOIMMOCTH METAIIOB ¥ TOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habmronenue 3nexkTpoiausa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS! TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHOJA.

Du3uyecKUuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMUYHMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB
Y KOMIIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCUTENIBHBIE TIOTPEITHOCTH U3MEPEHUHN (PU3NYECKUX BETNYMH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIETOBAHNIN 3aBUCUMOCTEN (PU3UUECKUX BEJIMYMH, IPOBEPKA MPEIOKEHHBIX
runotes3 (BpIOOp M3 paboT, ONMKUCAHHBIX B TEMATUYECKUX pa3fesax «YUeHUYECKUH 3KCIEPUMEHT, JabopaTopHble paboThI,
MPAKTUKYM ).

MexnpeameTHbie CBA3M.

N3yuenue kypca ¢usuku yriayOn€éHHoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS C YYETOM COJEp KATENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, céaA3aHHbIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAYYHBIA (DaKT,
rUnoTe3a, (pu3nyeckas BEJIMYMHA, 3aKOH, TEOpus, HAOIIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, U3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHs.

Mamemamuxka: pemieHue cucTeMbl ypaBHeHUH. JIuneinas ¢pyHkuus, napadoia, runepooia, ux rpaduky u CBOMCTBA.
TpuronomeTrpuyeckue (yHKLIHUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: Mexanmdeckoe ABWKEHUE B KUBOW mpupojae, AudQy3us, 0CMOC, TEIUNIOOOMEH >KUBBIX OpPTaHWU3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl, YTUIN3aluusd OUOOPraHMYEeCKOTO TOIUIMBA JJI BBIPAOOTKH «TEIUIOBOI» U
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHWE U KANWJUIAPHBIE SIBIECHUS B NPUPOAE, DJIEKTPUUYECKHUE SIBJICHUS B >KUBOU

MIpUpOJIE.



Xumua: IUACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca,
MOJy4€HNE HAHOMATEPUAIIOB, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, )KUIKOCTEU U ra30B, JKUIKHE KPUCTAJUIbI, JIEKTPUYECKUE
CBOMCTBA METAIJIOB, 3JIEKTPOJIUTUUECKAS TUCCOLMALINS, TaTbBAHUKA, JJIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JBWKEHUUA C MCIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro M KUIKOTO TPEHHUS B
TEXHUKE, CTATUYECKHE KOHCTPYKUMH (KPOHILITEWH, pelméTyaTble KOHCTPYKIIMM), UCMIOJb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (THPOCKOI, BOAOMET M JPYTHE), IBUTATEh BHYTPEHHETO CrOpaHUWs, MapoBas TypOWHA, OBITOBON
XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU MOJYyYECHHUS COBPEMEHHBIX MATEPHAIOB, B TOM YHUCJIE HAHOMATEPHAIIOB, W
HAHOTEXHOJIOTUH,  DJEKTPOCTaTHYECKas  3allluTa,  3a3eMJICHHE  DJIEKTPONPUOOPOB,  Ta3opaspsHbIC  JIAMIIbI,
MOJIyITPOBOTHUKOBBIEC TPUOOPHI, TAIbBAaHUKA.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4YHOCTHBIE pe3y/IbTaThbl OCBOCHUS yUeOHOro npeamera «Ou3nka» AOKHBI OTPAaKaTh TOTOBHOCTh U CHOCOOHOCTH
oOyyYarolmmxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPATUIUOHHBIM LEHHOCTSIM POCCUNUCKOTO
o0IIecTBa, PACIIUPEHNE )KU3HEHHOTO OIbITa U OMNbITa JEATENBHOCTH B IPOLIECCE peaau3aliil OCHOBHBIX HaIlpaBICHUMN
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:
e Cc(OpMUPOBAHHOCTh TPAKIAHCKOM MO3ZUIMU OOYYAIOLIErocsi KaK AaKTUBHOIO M OTBETCTBEHHOIO 4YJIEHA
POCCHUHCKOTO 00IIIEeCTBA;

e TMPUHATHE TPAAUIIMOHHBIX 00IIIEYETOBEUECKIUX TYMAHUCTUUYECKUX U IEMOKPATUIECKUX IICHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HWHTEpecax TIpakJaHCKOro oOIecTBa, y4acTBOBaTh B

caMOYyIIpaBJIeHUU B 00pa30BaTeIbHON OpraHU3allly;

e yYMEHHE B3aUMOJIEUCTBOBATH C COLMATILHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:
e c(hOpMUPOBAHHOCTH POCCUICKOMN I'paXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;
e IIEHHOCTHOE OTHOIIEHHE K TOCYIaPCTBEHHBIM CUMBOJIaM, TOCTUKEHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (DPU3UKU U
TEXHHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;
e CIOCOOHOCTH OILICHMBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIE pEUIEHUS, OPUEHTUPYSACh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESATEIBHOCTH YUEHOTO;



e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IyIIETO.
ICTETHYECKOT0 BOCTIMTAHMS:

e OACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO (PU3UIECKOMN HAYKE.
TPYAOBOI'0 BOCTIMTAHUS:

e HHTEpEC K pa3nuyHbiM cdepam MNpoPEeCCHOHAIBHON NEATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C (DU3UKON U
TEXHUKON, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu W peaqn30BBIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHBI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CAaMOOOPa30BaHUIO B 00J1acTU (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJIOTHYECKOTr0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, OCO3HAHUE TJI00ATIEHOTO XapaKTepa SKOJOTUYECKUX TPOOIIeM;

e TIUIAHUPOBAHUWE W OCYUIIECTBJICHUE JCUCTBUM B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAHUA LEJIEH YCTOWYHMBOTO
Pa3BUTHUSA YETIOBEUYECTBA;

e PACHIMPEHHE OMBITA JIEATETLHOCTH IKOJIOTUUECKON HAIIPaBJICHHOCTH Ha OCHOBE UMEIONTUXCS 3HAHUMN 10 (PUBHKE.

HEeHHOCTH HAYYHOI0 MO3HAHMS:

e chOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;

e OCO3HaHUE IIEHHOCTHM HAy4YHOW JAESTEeILHOCTH, TOTOBHOCTh B TMpollecce H3ydeHUs (PUBUKH OCYIIECTBIISITh
MPOEKTHYIO U UCCIIEAOBATEILCKYIO ACATEILHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JaeiicTBuA:
e  CaMOCTOSTEILHO (POPMYJIUPOBATH U AKTYATTM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTH, 3aJ1aBaTh MAPAMETPhI U KPUTEPUU UX JTOCTUKCHUS;
e BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B pacCMaTPUBAEMBIX (DM3UUCCKHUX SBICHUSX;
e paspabaThiBaTh TUTAH PEIICHUS MPOOJEMBI ¢ YUETOM aHAM3a MMEIONIUXCS MaTEePHAIBHBIX M HeMaTepUabHBIX

PECypCoB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEJIBbHOCTh, OILICHUBATh COOTBETCTBHUE pE3YJIbTATOB LEIJSIM, OLEHUBATh PHUCKHU
MOCJIEICTBUN ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATH PA00OTy B YCIOBHSX pPEaJbHOTO, BUPTYaJbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOJIaMU (PH3NIECKON HAYKH;

BJIAJICTh HAaBBIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (DU3HUKHU, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PEIICHUS 3aJlady (PU3UUYECKOrO COJEpkKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

BIAJCTh BHJIAMH JICSITCIIBHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpETallid, MPeoOpa3OBaHHUIO H
MPUMEHEHUIO B PA3UYHBIX yYYEOHBIX CHTYalldsX, B TOM YHUCJE MPH CO3JaHUU yYEOHBIX TMPOEKTOB B 00OJACTH
busuKy;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3UM M aKTyaJIU3WpOBaTh 3a/layy, BBIIBUTATh TUIOTE3Y €€ pEeIICHUs,
HAXOJIUTh apTYMEHTHI JIJIs JJOKA3aTeIhLCTBA CBOUX YTBEPKIACHUH, 3aaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;
aHAM3UPOBATh MOTYUYCHHBIC B XOJI¢ PEHICHUS 3aJa4M PE3yIbTaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33J]a4l B 00Pa30BaATEIbHON JACSITEIBHOCTH, B TOM YHCIIC TIPU U3YUYEHUU
busuKy;

JaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yYMETh TIEPCHOCUTD 3HAHUS 110 (PU3HKE B IPAKTHICCKYIO 00JIaCTh )KU3HEIEATCILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:



BJIAJICTh HAaBBIKAMU TMOJIYYCHHS HH(pOpMaruu (QU3NISCKOTO0 COJCP)KAHUS W3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh IMOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTMH B PEIICHHM KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3ajJad C COOJIIOJICHHEM TpeOOBaHHMA SPrOHOMHUKH, TEXHHUKH
0€30IMacHOCTH, THUTHEHBI, PECypCOCOCpPEKCHHsI, TPABOBBIX M JTHYSCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3daBaTh TEKCThI (PU3MUCCKOrO COJCpKaHUsA B Pa3IUYHBIX (popmaTax ¢ y4éToM HaszHadeHHS HWHGOPMAIUU U
IIEJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABICHUS U BH3yaJIH3alliH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOU JIESTEIIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallui U cMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIOJb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUTyaIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBUU C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaxKJIOTO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHIO:
COCTaBJIATh IUIAH JEWCTBUM, paclpeiensirTb pojid C YYETOM MHEHUH YYaCTHHUKOB, OOCYXAAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOET0O BKJAJla M KAXKJIOTO YYaCTHHMKA KOMaHAbl B OOIIMNA pe3ynbTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;

npemjiaraTb HOBBIE TNPOEKTHI, OLEHMWBATh HJEU C TMO3UIMM HOBHU3HBI, OPUTMHAJIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATENbHYIO JEATEIBHOCTh B 00JAaCTH (U3UKH M aCTPOHOMHUU, BBISBISTH
po0JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATEIIBHO COCTABIIATH IIJIaH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON
paboThI ¢ yUYETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYalLlMsIM;

pacIMpATh paAMKH YYEOHOIO MPEeAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JieJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO 3PYAULUU B 001acTU (PU3HMKHM, MOCTOSHHO IMOBBIIIATH CBOU
00pa3oBaTeNIbHbIN U KYJbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalysIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJETh HABBIKAMHM IO3HABATEIbHON pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUNA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCITOJIB30BaTh NPUEMBI pe(IIEKCUHU TSl OLUEHKH CUTYallld, BIOOpa BEPHOTO PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILLEHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMUOKH.

B mpomecce moCcTHKEeHHS] TUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMMbl MO (PU3MKE NJIi YPOBHS CPEIHETO OOIIero
oOpa3oBaHus y 00yJarOIINXCS COBEPIIICHCTBYETCS AIMOIMOHATBHBIN WHTEIUICKT, MPE/OoJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMAaTh CBOE AIMOLIMOHAIBHOE COCTOSHUE, BUJETh HAlpaBICHUS
Pa3BUTHUSI COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpPCryJrupoBaHHrs, BKIHOYAOIICTO CAMOKOHTPOJIb, YMCHUC IIPHUHUMATL OTBCTCTBCHHOCTL 34 CBOC IIOBCICHHUC,
CIIOCOOHOCTh AAITUPOBATHCA K SMOIIMOHAJIbHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY,
BHYTpeHHCfI MOTHBaIluH, BKJ'IIO‘-IaIOHIeﬁ CTpEMJICHNC K JOCTMIKCHUIO IS HW  YCICXY, OIITUMHU3M,
HHHUIIMATHUBHOCTL, YMCHHC HeﬁCTBOBaTB, HCXO0OA U3 CBOUX BO3M0>KHOCT€I>1;

OMIIAaTHH, BKJ'IIO‘I&IOHIeﬁ CITOCOOHOCTh ITOHUMATh OMOIOHUOHAJIBHOC COCTOJAHUC MOPYTUX, YUYHUTBIBATH €TI0 IIPpHU
OCYHICCTBJICHUHA OGHIGHH?I, CITOCOOHOCTH K COYYBCTBHIO N COIICPCIKUBAHUIO,

COIIMaJIbHBIX HABBIKOB, BKJ/JIIOYAIOIIIHNX CIIOCOOHOCTh BBICTpanBaTb OTHOMICHUA C APYIrMMU JIFOJAbMU, 3216OTI/ITLC$I,
IPOABJIATh HHTCPCC U pa3pClIaTh KOH(bJ'II/IKTBI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoHiyy oOyuenus B 10 kaacce mnpeaMeTHblE pe3ysibTaTbl Ha YriayOJEHHOM YpPOBHE JOJDKHBI OTpaXaThb
c(OpPMHPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb PU3UKU B S3KOHOMUYECKOH, TEXHOJIOTUYECKOM, IKOJIOTUYECKOM, COMAIbHOM M ATUYECKOU cdhepax
JeSITEJIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOW HAay4YHOU KapTUHE MHUpa, 3HAaUCHHUE ONMHUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEILHONM M TPOTHOCTUYECKOW (YHKIMH (U3UYECKOW TEOpUHM — MEXaHUKH,
MOJIEKYJIAPHON (PU3UKK W TEPMOAMHAMUKH, POJb (PU3MUECKOW TEOpMHM B (POPMUPOBAHUMU MPEICTABICHUH O
(bu3MYecKoil KapTHHE MUPA;

pasnuyaTh yCJIOBUS IPUMEHUMOCTH Mojenel (U3MUeCKUX Tesl U MPOLECCOB (ABJICHUHN): MHEpLUAIbHAs CHUCTEMA
oTcuéTa, abCOJIIOTHO TBEPIOE TEJO0, MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE IBM)KEHHE, CBOOOJIHOE MaJICHHUE,
abcomoTHO ympyras nedopmaiys, abCOIOTHO YIPYyroe U adCONIOTHO HEYNpPYroe CTOJKHOBEHHMsSI, MOJENHU rasa,
MKUIKOCTU U TBEPAOrO (KPUCTAIUIMYECKOr0) Teja, WealbHbIM ra3, TOUCYHBIA 3aps/l, OJHOPOIHOE AJIEKTPUUECKOE
() (K

paznuuaTh ycioBUs (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMATh BCEOOILIUI XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTh HCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBSICHATH MEXAaHWYECKUE MPOLECCHl U SBJICHUS, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI
MEXaHUKHU (OTHOCUTEIBbHOCTh MEXaHUYECKOTO JABMXEHUS, (POPMYJIbl KHHEMATUKU PABHOYCKOPEHHOTO JIBUYKEHUS,



npeoOpa3oBanus ['anmuiess s CKOPOCTH W TIEPEMEIICHUs, 3aKoHbl HbIOTOHA, TPUHIIUI OTHOCHTEILHOCTH
["anuiiest, 3aKOH BCEMUPHOTO TITOTEHHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOU YHEPTUH, CBSI3b PAOOTHI
CUJIbl C M3MEHEHHEM MEXAHUYECKOW SHEpPruu, YCIOBUS PABHOBECHS TBEPIOIrO Teja), MPU ATOM HCIOIb30BaTh
MaTEMaTUYeCKOe BBIPAKEHUE 3aKOHOB, YyKa3blBaThb YCIOBUS NPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anmuiesi, BTOpPOro u TpeTbhero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHHUS HMITyJibca U
MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBICHITH TEILIOBBIC MPOIIECCHI U SABJICHUS, UCTIONB3Ys OCHOBHBIC ToyIokeHUsT MKT 1 3aKk0oHBI
MOJICKYJIAPHON (M3UKA U TEPMOJAMHAMUKH (CBSI3b JABJICHHS HUACAIBHOIO Tra3a CO CpelHeW KHUHETHYECKOU
DHEPrUEU TEIJIOBOIO JBMKECHUS U KOHLEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CpPEAHEH
KUHETUYECKOW DHEPIUEH TEIUUIOBOIO JBMKEHUS €r0 YaCTULl, CBS3b JABIICHUS UACATBHOIO Ta3a C KOHLEHTpALUen
MOJIEKYJI U €ro TeMmmneparypou, ypaBHeHue MenneneeBa—KnanepoHna, mepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpPAHEHHS PHEPTUU B TEIUIOBBIX IMPOIECCax), MPU 3TOM HCIOIL30BaTh MAaTEMATHUYECKOE BHIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS PUMEHUMOCTHU ypaBHEeHHsI MeneneeBa—Knanelipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUYECKUE SIBJIICHUSA, HCIIOJIb3ysl OCHOBHBIC TIOJOKEHUS W 3aKOHBI
ANEKTPOAMHAMUKK  (3aKOH  COXpaHEHUs JJIEKTpUUYecKoro 3apsnaa, 3akoH KyioHa, TOTEHIMATbHOCTH
AIEKTPOCTATUYECKOTO TMOJISl, MPUHLMI CYIEPIO3ULINN DJIEKTPUUYECKUX MOJIEH, MPU ATOM YKasbiBas YCIOBUS
MPUMEHUMOCTH 3aKkoHa KylioHa, a TakKe MPaKTUYECKU BAKHBIE COOTHOIICHUS: 3aKOHBI OMa ISl y4acTKa UENH U
JUISL 3aMKHYTOM dJIeKTpuueckou 1enu, 3akoH Jlxoyms—Jlenna, mpaBuna Kupxroda, 3axonst dDapanes mis
AIIEKTPOIIN3a);

OMUCHIBATh (PU3UYECKUE MPOILIECChl U SIBICHUSA, HMCIOJIb3YS BEJIMYHMHBI: MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
HMMITYJIbC TE€Ja U CUCTEMBI TE€JI, CUJIa, MOMEHT CHUJIbI, IaBJICHUE, TOTCHI[MANIbHASL YHEPIUs, KHHETUYECKasi SHEPrus,
MEeXaHU4eCKas dHEpTUsi, padoTa CUJIbI, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHUE, CIIa TSHKECTH, CUjla YIIPYTOCTH, CHJIa
TPEHUS, MOIIHOCTh, DHEPTUs B3aMMOJICUCTBHS Tela ¢ 3eMi€éid BOMM3M €€ TMOBEPXHOCTH, DHEPTUs yHpyrou
nedopmari  Mpy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TemIeparypa Teja, paboTa B TEPMOJMHAMHKE,
BHYTPEHHSISI HHEPrus HJI€aJbHOTO OJHOATOMHOIO Ta3a, padoTa HAEaNbHOIO ra3a, OTHOCHUTENbHAs BIIAKHOCTh
Bo3ayxa, KIIJl naeasbHOTO TEMIOBOTO ABUIATENIS; SJIEKTPUUECKOE TTOJIE, HAPSIKEHHOCTD AJIEKTPUYECKOrO OIS,
HaNpsDKEHHOCTD TOJII TOYEYHOrO 3apsa WIM 3apsKEHHOrO IIapa B BAaKyyME€ M B JUDJICKTPUKE, MOTCHIMAI



AIIEKTPOCTATUYECKOTIO TOJISl, PA3HOCTh IOTEHIMATOB, 3JEKTPOJBIIKYIIAas CWJIA, CHJAa TOKa, HaIpsHKEHUE,
MOIIIHOCTh TOKa, 3JEKTpUYEeCKas €EMKOCTh IIOCKOTO KOHJIEHCATOpa, CONPOTHUBICHHE YYacTKa ILEenu C
NOCJIEOBATEIBHBIM U MAapaJUIEIbHBIM COEIUHEHUEM PEZUCTOPOB, IHEPTHUS FIEKTPUUECKOr0 MOJIs KOHJAEHCATOpPa;
OOBSCHAT OCOOCHHOCTH NPOTEKaHUS (PU3MUECKUX SIBICHHUM: MEXAHHYECKOE JBHKEHUE, TEIIOBOE JIBUYKEHUE
YacTULl BEUIECTBAa, TEIUIOBOE pAaBHOBECHE, OPOYHOBCKOE JABMXKEHHE, AUPPY3usi, HCIApEHHE, KUIIEHUE WU
KOHJEHCAlMs, IUIABJICHUE W KPUCTAUIM3ALMS, HAIMpPaBICHHOCTh TEIUIONEpPENauH, JJIEKTpHU3aluus Tell,
HKBUMOTEHIHMAIIBHOCTh TOBEPXHOCTH 3aPSHKEHHOT0 MPOBOAHUKA;

IPOBOJUTH UCCIIEJOBAHUE 3aBHUCHMOCTH OJHOHN (PU3MUECKON BEIMYUHBI OT JAPYTrol C MCIONb30BAHUEM IPSIMBIX
U3MEPEHUI, MpU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHpPOBATh pE3yJibTaThl MOJIYYEHHONW 3aBHUCHUMOCTH
(¢u3nYeCKUX BEJIUYUH B BUJE I'paUKOB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHUH, 1eIaTh BBIBOJBI I10
pe3yabpTaTaM UCCIEI0BaHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3HMUECKUX BEIUYHMH, [P 3TOM BbIOMPATh ONTUMAJIbHBIA METO] U3MEPEHUS,
OLIEHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOAUTH ONBITBI 1O MPOBEPKE MPEJIOKEHHOW THIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, COOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, AHAJIM3UPOBATH MOJYYEHHBIE PE3yJbTaTbl W JeNiaTb BBIBOJ O CTaTyce
MPEITIOKEHHON TUIIOTE3bI;

coOJ01aTh MpaBuja 0€30MacHOrO TPyJa MPU MPOBEICHUM HMCCIEIOBAaHUN B pamMKax y4eOHOTO SKCIIEPUMEHTA,
OpaKTUKyMa M y4eOHO-UCCIIEOBATENbCKON M IMPOEKTHON AESITENbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U J1a00paTOpHOTO 000PYAOBAHMUS;

peuaTh pacy€THbIEC 3a/1a4y C SIBHO 33/JIaHHOM M HESIBHO 33JaHHOM (PU3MYECKON MOJENbI0: HA OCHOBAHMM aHaIM3a
yCJIOBHSI OOOCHOBBIBATH BHIOOP (PU3MYECKON MOJENH, OTBEUAIOIIEH TPeOOBaHUSAM 3a/lauu, IPUMEHITh (GOPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIaThl (PU3MUYECKUX TEOpUN MpPU HCHOJIb30BAaHMM MaTEMaTHYECKHX METOOB
pelieHus 3anad, MPOBOJAWUTH Pacy€Thl HAa OCHOBAaHMM HMEIOIIMXCS JAHHBIX, AHAJIU3UPOBATh PE3YJbTaThl H
KOPPEKTUPOBATH METOBI PELIEHUS C YUYETOM IOJTYYEHHBIX PE3YJIBTATOB;

peliaTh KaueCTBEHHbIE 3a7auM, TPeOyrolIue MPUMEHEHUs 3HAHUW U3 pa3HbIX pa3lenoB Kypca (U3MKH, a TaKxKe
WHTErpallid 3HAHUN U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBHICTPAMBAThH JIOTHUECKYIO IETIOYKY
paccyXIeHUul ¢ OMOpoil Ha 3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS,



e HCIOJb30BATh TEOPETHUUECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX IPUHLHUIIOB padOThl H3MEPUTEIBHBIX
pUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB;

e TPHUBOIUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBICHEHUE
IPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHL;

e AHAIM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOW M NMPOU3BOJICTBEHHOM JESATENIBHOCTH YEJIOBEKA, CBSI3AHHOM C
¢u3MYeCKUMHU TpoLIecCaMU, C TO3UIHUI JIKOJIOTUYECKON O€30MacHOCTH, MPEACTABICHUI O pPalMOHAIBEHOM
IPUPOAOIIOIB30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN HAYKU M TEXHOJIOTMM JJISl TallbHEUIIEro
Pa3BUTHSA YEJIOBEYECKOTO OOIIECTBA;

IPUMEHATDH pa3IMuHbIE CIIOCOOBI pabOTHI ¢ MH(pOpMaLel (PU3MUECKOTO COIEpPIKAHNUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbIe)
Kontpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pazgen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI
1.1 HayunbIii MeTO1 TO3HAHUS IPHPOIBI 6 0 0 y4eOHbIe TocoOus
Hroro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1 yueOHbIE TOCOOHS
2.2 JuHamuka 10 0 y4eOHBIC TTOCOOHS
2.3 Crartuka TBEpOTO TENA 5 1 IIPE3EHTALMH
0
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10 1 0 YACOHOT
o0opyoBaHue
Hroro no paszneny 35
Pazaen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 0 IIPE3EHTALMH
3.2 Tepmonnnamuka. TennoBble MalTMHbI 20 0 y4ueOHbIE TOCOOUS
33 ArperatHble cocTosiHUS BelecTBa. DazoBbie 14 1 0 yuebHoe
' EPEXOIBI 000pyI0BaHHUE
Hroro no paszneny 49

Paznen 4. JIEKTPOJANHAMUKA




4.1 DNeKTpUIecKoe mosie 24 0 ydebHoe rnocobue
0
4.2 [ToCTOSIHHBIN NEKTPHUECKUI TOK 24 0 JHeOH0
obopymoBaHue
4.3 Toku B pa3mIuyHBIX cpenax 6 0 y4yeOHoe rmocodue
Hroro no pazgeny o4
Paznen 5. PU3HUYECKHUIN MPAKTUKYM
5.1 Ou3nyecKuil NpakTUKyM 16 16 yaeonoe
obopyioBaHue
Htoro no pazneny 16
PesepBHOE BpeMms 10 0 TECT
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUME

10 KVJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®dusuka — pyHIaMEeHTAIbHAS HayKa O yaeOHoe
1 1 0
pupoe 04.09.2023  obopymoBaHue
Hay4HbIil METOJ] ITO3HAHUS U METO/IbI yaeOHoe
2 - 1 0
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI 05.09.2023  oGopynoBaHue
DKCIEPUMEHT U TEOPHs B MPOIIeCcCe
3 [MO3HaHWA nIpupoasl. Habmronenue u 1 0 yuebnoe
PHPOAXL. 06.09.2023  oGopyoBarue
OKCIIEPUMEHT B (PU3UKE
yueOHOe
4 Croco0Os!I n3MepeHus PU3NUECKUX BEJIUUINH 1 0
penns ¢ 07.09.2023  oGopyoBarue
AOCOoII0THAS U OTHOCHTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN (PUZNUECKUX 1 0 yeOHBIE TOCOOUS
P pennii § 08.09.2023 7
BEJINYUH
MonenupoBanue B pusnke. Posib u MecTo
H3UKH B (DOPMHUPOBAHUN COBPEMEHHON
6 ¢ . popmmp P . 1 0 MPE3CHTALMS
HAy4YHOU KapTUHBI MHpa, B TPAKTUYECKON 11.09.2023
IEeITEIbHOCTH JIIOAEH
Mexannueckoe aBmkeHne. CucreMa
7 orcueta. OTHOCHUTEIBHOCTH 1 0
Mpe3eHTaLN
MexaHu4ecKoro ABuxeHus. [Ipsmas u 12.09.2023 p
oOpaTHas 3a/1a4ll MEXaHUKH
8 Panuyc-BekTop MarepraibHON TOUKH, €T0 1 0 HOP




MPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuun
Ha OCU KOOpAMHAT

13.09.2023

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.

9 I'paduueckoe onucanre paBHOMEPHOTO yeOHBIC TOCOOUS
pacuiecko P P 14.09.2023

MPSIMOJTMHEHHOTO JIBUKCHHUS
Ciio)keHue nepeMeleHU U CKOPOCTEH.

10 TeCT
Pemenwue 3amau 15.09.2023
HepaBaomepHoe aBuxkeHue. MrooBeHHast

11 cKopocTb. Yckopenue. [Ipsmonuneitnoe 18.09.2023 yueOHOe rmocodue
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM A
I'paduueckoe onucanue MPSIMOIMHEHHOTO

12 TeCT
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM 19.09.2023
CBobOosiHOE najieHue. Y cKopeHue

13 ¢BOOOIHOTO MaJleHNA. 3aBUCUMOCTD y4ueOHOe
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 20.09.2023  obopymoBaHue
BPEMEHHU U UX rpapuKu
JIBukeHue Tena, OpOIIeHHOTO MO YIJIOM K yueOHOe

14
TOPH30HTY 21.09.2023  obGopynoBanme
KpuBonuneitnoe nmxenue. JBmkeHue mo
OKPYKHOCTHU. YTJI0Bas U JMHEHHAsA

15 ckopocTs. [lepuon u yacrora. yeOHOe mocooue

P P 22092023 7

LeHnTpocTpeMUTenbHOE U TOJTHOE
YCKOpEHHUe
KonTpomnpHas pabota mo Teme

16 " " TECT

Kunematuka 25.09.2023
17 IlepBeiif 3akoH HproToHa. MHEpIMaibHbIE
N Mpe3eHTAIHS

cucteMbl orcuéra. [Ipunmun 26.09.2023 p




oTHoOcUTeJIbHOCTH [ annies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHonelicTByto1as cuna. Bropoit

18 pe3eHTaus
3akoH Herorona. Macca 27.09.2023 p
19 B3aumoneiictue Ten. Tperuil 3aKoH ese
IIpe3eHTaLN
Hefotona 28.09.2023 P
[Tpuanmn cynepno3uinu cuil. Pemmenue
20 P YHeP y4eOHbIe TocoOus
3a/1a4 Ha MpUMEHEHre 3aK0HOB HproToHA 29.09.2023
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U pe3cHTals
¢ paBuTan 02.10.2023 PeseHTAL
WHEPTHOUN MacChI
CuJia TSHKECTH M YCKOPEHUE CBOOOIHOTO yaeOHoe
22
[ageHus 03.10.2023  oGopynoBaHue
JIBrokeHre HeOSCHBIX TEI M MX
23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBast MIpe3eHTaLUs
Y Y P 04.102023 P t
KOCMHUYecKasi CkopocThb. 3akoHbl Kerepa
yueOHOe
24 Cuna yopyroctd. 3akoH ['yka. Bec Tena
yrpy Y 05.10.2023  oGopymoBaHue
Cuna tpenus. [Ipupona u BUIBI cu
25 TpeHUs. JIBUXKEHUE B KUIKOCTH U Ta3e C yuebnoe
PeHIA 06.10.2023  oGopynoanie
YYETOM CHITBI COTIPOTHBIICHUS CPEJIBI
26 Jasnenue. ['mapocTaTiueckoe 1aBIeHUE. yueOHOe
Cuna Apxumena 09.10.2023  oGopynoBaHue
AOCOJIFOTHO TBEPJIOE TEIIO.
27 [TocTynaTenpHOE M BpallaTeIbHOE pe3eHTalus
Y patt 10.10.2023 P .
JBUKEHHE TBEPAOTO TeNa
28 MoMeHT CHIIBI OTHOCUTEIILHO OCH
pe3eHTalus
BparieHus. [lnedo crb 11.10.2023 p 1




29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cioBus
paBHOBecHsI TBEPAOro Tena. Bussl
paBHOBECHUS

12.10.2023

ydyeOHOe mocodue

30

Pemenue 3amau

13.10.2023

TECT

31

32

33

KoHnTtpoinbHas padota mo teme "J{uHamuka.
Craruxka TBepaoro tena'

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMbI
MaTCpPpHAJIbHBIX TOYCK. ]_[eHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXXCHHUH OCHTPA MacCC

I/IMHy.]'ILC CHJIbl 1 USMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

16.10.2023

17.10.2023

18.10.2023

TECT

yueOHOe rmocodue

MMpE3CHTAlUsA

34

MoOMEHT uMITysIbCa MaTEPUAITILHON TOUYKH.
IIpencraBinenue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJIAX

19.10.2023

1[OP

35

36

37

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 00

W3MEHEHHU KHHETHYECKOM OHEPIruun
MaTCpHaHLHOﬁ TOYKH

20.10.2023

23.10.2023

24.10.2023

TECT

yuebHoe rnocobue

yuebHoe rnocobue

38

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHII M AJIbHBIC

Mpe3eHTalNs




cuisl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

25.10.2023

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C

39 M3MEHEHUEM MEXaHUYEeCKON YHEPTUuu 96.10.2023 MPE3CHTALHS
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKOW IHEPTHU
Yrpyrue u Heynpyrue CTOJTKHOBEHUS.
4 b 7 p
0 VYpaBuenue bepuymm s naeanabHON 97 10.2023 oo
KUJTKOCTH
KonTponbhas pabota no teme "3aKOHBI
41 TECT
COXpaHEHHUs B MEXaHUKe" 30.10.2023
PasButue npencraBiieHuit o nmpupoe
yueOHOe
42 teroThl. OcHOBHBIE nonoxenuss MKT.
07.11.2023 oGopynoBaHue
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TeNI. XapaKTep ABWKCHUS U yuebHoe
. 08.11.2023  obopymoBaHue
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).
44 K i
onuyecTBo BemecTsa. [locrosiHHas 09.11.2023 yueOHoe rocobue
ABoraapo
Temmnepatypa. TernaoBoe paBHOBeCHE.
45
[lIxana [Henbcus 10.11.2023 Tpe3eHTatIA
46 P
eIIeHUE 33729 13112023 €T
47 141 iras. I’ P
JeasibHbIH ra3. ['a3oBble 3aKOHBI 14.11.2023 1o
48 VYpaBuenue Menneneesa-Knaneiipona. yuebHoe rnocobue




Pemenue 3amau

15.11.2023

AOcoroTHas TeMIiepaTypa. 3aKoH

9 JlansTona 16112023 Y"e0Hoe nocobue

50 N3onpoueccsl B U1€aIbHOM Ia3e ¢ 1OP
[IOCTOSSHHBIM KOJIMYECTBOM BEIECTBA 17.11.2023
I'padmueckoe npencrapieHue

o1 M30IPOIIECCOB: U30TEPMa, U30X0Pa, 90.11.2023 LHOP
n3zobapa

52 OcHoBHoe ypaBHeHue MKT 91.11.2023 yueOHoe mocobue

53 Pemenue 3amay 99 11.2023 TECT
CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHYECKOW CHCTEMBI CO CPEIHEN

54 . . LHOP
KMHETUYECKOW YHEPTUEH ITOCTYNATENBHOIO 23.11.2023
TEIIOBOTO ABMXKEHMSI €€ YaCTHUIL

55 O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 Tect
teme "OcHoBsl MKT" 24.11.2023

56 KonrtponbHas padora no reme "OCHOBBI TecT
MKT" 27.11.2023
TepmoauHaMuyeckas cucreMa. 3ajilaHue
BHEIIHUX ycioBull uist T/ cucremsl.

57 BHenaue u BHyTpeHHHE TapaMeTphl. yuebHoe
[Tapametpsrl T/l cucTteMbl Kak cCpeIHUE 28.11.2023  obopynoBaHue
3HAYCHUs BEJIMYHH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKHY. 11OP
CamonpousBoibHas penaxkcauus T/ 29.11.2023




CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mozenb naeaabHOro ra3a B

59 TEPMOJMHAMHUKE. Y CIIOBHS IPUMEHUMOCTH yeOHOE mocooue
P P 30.11.2023 7

9TON MOJIEIH
VYpaBuenue MenaeneeBa-Knanelipona u

60 . TECT
BBIPOKCHHE 11 BHYTPEHHEH SHEPTUU 01.12.2023
Bripaxenue 111 BHyTpEHHEH SHEPTUU

61 OJTHOATOMHOTO HJICaJIbHOTO Ta3a.

Mpe3CHTAIHS

KBazucTtarnueckue U HeCTaTUYECKHE 04.12.2023 P
TIPOIIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

62 Brrancnenue paboTsl 1Mo rpaguk yeOHBIC TOCOOUS

P rpaduky 05.12.2023

nporiecca Ha PV-auarpamme
Tennonepenava kak crocod W3MEHEHUs

63 BHYTpeHHeN >Heprun T]1 cucreMsl Oe3 Ipe3eHTaIUs

P primt 11 06.12.2023 P

COBEpIUIEHUSI pabOTHI
KonBek1usi, TeronpoBOAHOCTb, yuebHoe

64
U3ITy4YeHue 07.12.2023  oGopynoBaHue
KomnuecTtBo Temnorsl. TennoéMKocTs Tena.

65 VY nenbHas U MOJsipHAs TETIIOEMKOCTH yuebHoe
BelIECTBA. Y Je/IbHAs TEIUIOTa CTOPAHUS 08.12.2023  oGopynoBaHue
TOTLIINBA
Pacuér komuvecTBa TEIUIOTHI TIPH

66 TeCT
Teryonepeaye 11.12.2023
[TonsiTne 06 aguabaTHOM TMpoOIIECCe.

67 N TECT
[TepBblit 3aKOH TEPMOAMHAMUKHI 12.12.2023
KonudecTBo TemnoTe u paboTa Kak MepbI

68 . TECT
W3MEHEHUs BHyTpeHHel sHeprun T/1 13.12.2023




CHUCTCMBI

BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX 1 HEPABHOBECHBIX

69 pe3eHTAIHS
nporeccoB. HeoOpaTUMOCTh MPUPOTHBIX 14.12.2023 P a
MIPOIIECCOB

20 [TpuHIMIIBI IEHCTBHS TETUIOBBIX MAIIIWH. ene

MPE3CHTAIHS
KTIJT 15.12.2023 P
71 MakcumanbsHoe 3Hauenue KITJ. Ik
Mpe3CHTAIHS
KapHo 18.12.2023 P t
72 Pemenue 3amau TeCT
8 19.12.2023
DKOJIOTMYECKHE aCIIeKThI UCIIOJIb30BAHUS
73 TEIUIOBBIX JBUTaTeNei. TermmoBoe Mpe3CHTAIHS
8 ! 20.12.2023 PeEHTAR
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
74 Pemenue 3amau TeCT
8 21.12.2023
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
75 teme "Tepmoaunamuka. TemnoBbie TECT
pioA 22.12.2023
MaruHbI
KonTposabHas pabora no teme
76 " " TECT
Tepmonunamuka. TerioBbie MaITMHBI 25.12.2023
[TapoobpazoBanue 1 KOHIEHCAITHS.
yuebHoe
77 Ucnapenue u xurenue. Y 1enbHas TeraoTa
26.12.2023  obopynoBaHue
napooOpazoBaHUs
HacpIneHHbIe ¥ HEHACHIIIIEHHBIC MTaphl.

78 KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U y4ueOHOe

JIABJICHUSI HACBIIIEHHOTO 1Mapa OT 27.12.2023  obopynoBaHue

TEMIICPATYPhI, UX HEC3ABUCUMOCTD OT




00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U yaebHoe
79
OTHOCUTEJIbHAS BIAXKHOCTh 28.12.2023  obGopynoBaHue
80 Pemenue 3anau TECT
8 29.12.2023
Tépnoe Teno. Kpucraminueckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOWCTB Mpe3CHTAIHS
Pk P 08.01.2024 PRI
KPHUCTaJJIOB
[InaBnenue u xpucraumsanus. Y gesbHast yaeOHoe
82
teruioTa riasienus. CyOnumarus 09.01.2024  obGopynoBaHue
Hedbopmaruu TBEpAOTO Tena. PacTskeHue
yueOHOe
83 u ckarue. Casur. Monyns FOnra. TIpeaen
M 10.01.2024  owopymoBaHue
yOpyTrux aedopmaruii
TennoBoe pacupeHue KUIKOCTEH U
84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX Ipe3eHTaIHs
PABEE 7S P 11.01.2024 PR
KoJIeOaHUI YacTHIl BEIIECTBA
85 [Ipeo6pa3oBanue sHEPTrUU B Ha30BIX MYJIbTUMEANNHBINA
nepexoax 12.01.2024  mpoexTop
86 YpaBHeHUE TEIUIOBOTO OaaHca yeOHOe TTocodue
p 15.01.2024 7
87 Pemenue 3anau TECT
8 16.01.2024
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
sBNeHNd. J[aBiaeHue noj HCKPUBIEHHON
88 IIpe3EHTALNS
MOBEPXHOCTHIO KHUIKOCTU. Dopmyra 17.01.2024

Jlaraca




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA. TECT
CDa30BLIepnepex0/:[bI" B 18.01.2024
KonTtponpHast pabora o Teme

90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. TeCT
(DaBI;BbIe nepexop” B 19.01.2024
DnexTpu3anus Teq U e€ MposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna y4aeOHOe
ANEKTPUUECKUX 3apsaoB. [I[poBoaHUKH, 22.01.2024  oGopynoBaHue
JUDIICKTPUKH U TIOTYTIPOBOTHUKH

92 DJIEMEHTApHBIN JIEKTPUUECKUI 3apsi. yueOHOe
3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa 23.01.2024  oGopynoBaHue

03 B3aumoneiictBue 3apsinoB. Toueunsie npeserTas
3apsiabl. 3akoH Kyiona 24.01.2024

94 Pemenne 3amau 95 01.2024 TECT

95 Onektpuueckoe none. Ero neiictBue Ha yaeBHOe MocoBHe
3JIEKTPUUYECKUE 3apsiIbl 26.01.2024
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

9% [TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH yaeBHOe MocoBHe
3JEKTpUYECcKOro nosst. OTHOPOIHOE 29.01.2024
AIEKTPUUYECKOE TI0JIe
[ToTeHIIMATBEHOCTD IEKTPOCTATHICCKOTO

97 moasa. Pa3HOCTh MOTEHIIMAJIOB U 30.01.2024 TECT
HaTpsDKEHUE
[ToreHnmanpHas SHEPTHS 3apsja B

98 AIEKTPOCTATHYECKOM Mosie. [ToTeHmman 31.01.2024 TECT

OJICKTPOCTATUYUCCKOTI'O IMOJIA




CBs13b HaIPSKEHHOCTH I10JIS U Pa3HOCTU

99
MOTEHIIMAJIOB ISl JIEKTPOCTATHIECKOTO 01.02.2024  TECT
TOJISt
[IpuHIKT CYNEPIIO3HIIUN ITCKTPUICCKUX
1
00 noseit 02.02.2024 ~ PEIHTAN
101 P
eIIeHHE 3aa4 05.02.2024  TECT
[Tonie Toueunoro 3apsana. [lone
102 . yueOHOoe rmocodue
PaBHOMEPHO 3apsKEHHOU cepbl 06.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
1 & L
03 00BEMY ma;u)a oIe paBHf)MepHO 07.02.2024 y4aeOHOe mocooue
3apsHKEHHON OCCKOHEUHOM TIIOCKOCTH
104 [TpOBOHHUKH B JIEKTPOCTATHYECKOM TIOJIE. De3eHTALIS
VYcnoBue paBHOBECHS 3aps/IOB 08.02.2024 P t
JIMDJIEKTPUKH | TTOJTYTIPOBOIHUKHU B MYJIbTHME T IHHBIH
105
3JIEKTPOCTATHYECKOM I10JI€ 09.02.2024  mpoexTop
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH ILIOCKOTO yuebHoe
' 12.02.2024 = oGopynoBaHwme
KOHJIEHCaTopa
[TapannensHoe coeMHEHNE yaeOHoe
107
KOHJIEHCATOPOB 13.02.2024  oGopynoBaHwme
[TocnenoBarenbHOE COETUMHEHNE yuebHoe
108
KOHJIEHCAaTOPOB 14.02.2024  oGopynoBaHue
1
09 DHeprus 3apsHKSHHOT0 KOHCHCATOpa 15.02.00p4 TPe3CHTAINA
11 P
0 elIeHue 3a1a9 16.02.2024 TECT
111 JIBr>keHue 3apsHKeHHON YacTHIIBI B yuebHoe rnocobue




OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

19.02.2024

112 P
eIIeHue 3a1a4 20.02.2004  TECT
O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
113 TECT
teMe "DaekTpuyeckoe nose" 21.02.2024
114 'KOHTPOJIBHaSI pabota o Teme Tect
"JnekTpuueckoe mnose" 22.02.2024
Cuiia Toka. [TocTOsIHHBIN TOK. Y CIOBHS
115
CYLIECTBOBAHHS [TOCTOSTHHOTO 26.02.2024 yaebHoe rmocodue
AIIEKTPHUYECKOTO TOKA
yueOHOe
116 141 .H S/1C
cToyHUKHU Toka. Hampspkenue u D] 27.02.2024  oGopynosanie
3akon OMa a1 yyacTKa LenHu. yaeOHoe
117
DNEKTPUUECKOE CONIPOTUBIICHHE 28.02.2024  obGopynoBanue
3aBUCHUMOCTb COIIPOTUBIICHUS ..
118 OJIHOPOJHOTO IIPOBOIHUKA OT €r0 JTMHBI U MYAETHMERHHHEM
29.02.2024  npoekTop
TUTOIAH TTOTIEPEYHOTO CEUCHHS
VY aenpHOE CONPOTHUBIICHHUE BEIIECTBA.
119 TECT
Pemenue 3anau 01.03.2024
[MocnenoBarenpHOE, TapaLIEIBHOE, yaeOHoe
120
CMEIIAHHOE COEANHEHNE IPOBOJIHUKOB 04.03.2024  oGopynoBaHue
Pacuér pa3BeTBIEHHBIX AIIEKTPUUECKIX
121 . TECT
nenei. [Ipasuna Kupxroda 05.03.2024
122 P
elIeHue 3aaa4 06.03.2024 TECT
123 Pabota anekTpudeckoro Toka. 3akoH eserTa
Mpe3eHTAIHS
Hxoyns —Jlenua 07.03.2024 P 1
124 Pemenne 3amau TECT




11.03.2024

MontHOCTb SJICKTPHUYECCKOI'O TOKaA.

12 T
5 €IUIOBasi MOIITHOCTh, BhIIETIsIeMas Ha 12.03.2024 y4aeOHOe mocodue
pesucrope
126 P
elIeHUE 3aa4 13.03.2024 €T
OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
127
HMCTOYHHMKA TOKA 14.03.2024 yue6roe nocobue
128 3akon Oma I{ni{ MOJIHOM (3aMKHYTOM) TecT
AIEKTPUUECKON 1IeTIH 15.03.2024
129 P
elIeHUE 33724 18.03.2024 €T
1 M
30 OII[HOCTh UCTOYHUKA TOKA 19.03.2024 LHOP
131 K
3 OpPOTKOE 3aMBIKaHUE 90.03.2024  TPe3eHTALMA
0
132 KonzaeHncarop B 11enu NOCTOSHHOTO TOKa 91.03.2024 z;(e)pl;;f)BaHHe
1 P
33 ellIeHne 3a1a9 92 03.2024 TECT
134 Pemenne 3amgau no reme "[locTostHHBII
AJIEKTPUIECKUMA TOK" 03.04.2024 reet
135 Pemenune 3amgau no teme "[locTosiHHBII oot
AIIEKTPUYECKUI TOK" 04.04.2024 c¢
136 Pemenue 3aga4d mo treme "IlocTossHHBIN
AJIEKTPUIECKUNA TOK" 05.04.2024 reet
137 O0o01IeHre U cucTeMaTU3alus 3HaHUN 110
teMme "[loCcTOsIHHBIN 21eKTpuYecKuii ToK" 08.04.2024




KonTtponbHast pabora o Teme

138 "IToCcTOSTHHBIN 3JIEKTPUYECKUNA TOK" 09.04.2024 reet
DeKTpudecKas IpOBOJUMOCTD Pa3InYHbBIX
139 BEIIECTB. DIEKTPUYECKHI TOK B METaJLIaX. 10.04.0004 MPe3eHTAINA
CBepXIpoBOIUMOCTh
DJIEKTPUUYECKUI TOK B pacTBOpaxX U
140 pacruiaBax 3JEKTPOJIMTOB. 3aKOHBI 11.04.2024 MIPE3CHTAIHS
®Dapanes U1 JIEKTPOIU3a
141 DJIeKTpUUYECKUil TOK B razax. [lmazma 12.04.2024  'PeseHTaLMA
142 DJIEKTPUIECKUH TOK B BaKyyMe. yaeOHoe
BaxyyMmHbIe npuoopsl 15.04.2024  obopynoBanue
143 DIIEKTPUUYECKHI TOK B MOJYNPOBOJHUKAX yuebHoe
16.04.2024 = oGopynoBaHwme
144 [TomynpoBoIHUKOBBIE TPHOOPHI 17042024 Pe3cHTaLMA
Pu3nYecKuil NPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX yuebHoe
145 .
npu6opoB" UK "3HaKOMCTBO ¢ U(PPOBOH 18.04.2024  oGopynoBaHue
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPH
MTOMOIIA KOMIIBIOTEPHBIX JAaTYUKOB"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
146 "H3yueHne HepaBHOMEPHOT'O IBUKEHHUS C yuebHoe
LIEJIBbIO OIIPENIETIEHNSI MTHOBEHHOMN 19.04.2024  obGopynoBaHue

ckopoctH"




147

148

149

150

Pu3N4eCKu IPAKTUKYM 110 TEME
"H3mepenue yCKopeHus mpu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH'" TN
"HccnenoBanve 3aBUCUMOCTH ITYTH OT
BpPEMEHU IIPU PABHOYCKOPEHHOM
IBIOKeHun"

Ou3nyeckuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nageHus" win "M3yuenue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3yueHue NBUKEHUS TeMa 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBUCHUMOCTH TIepHoJia oOparieHus
KOHMYECKOT0 MasgTHHUKA OT €T0
napamerpos"”

Du3HUeCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CUIIBI
IIpU JIBUKEHUH OpyCKa MO0 HaKJIOHHON
mwiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHXKEHUS
Opycka 0 HaKJIOHHOM INIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

22.04.2024

23.04.2024

24.04.2024

25.04.2024

y4ueOHOe
o0opyoBaHue

yueOHOe
o0opynoBaHue

yueOHOe
o0opynoBaHue

yueOHOe
o0opyoBaHue

151

®u3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00paslie, oT ux aedpopmanun’

26.04.2024

ydueOHOe
o0opyoBaHue




win "M3ydeHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes3
nérkuit 610K"

152

153

154

155

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aucuMocT FTp(N)" mnmm "UccnenoBanue
JBYDKEHUS OpycKa 10 HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
koddunmenToM Tpenus" i "M3yueHue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

Ou3nyecKkuil MPakTUKYM 0 TeME
"UccnenoBanue ycinoBUui paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
iy "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOMYHUBOCTU TBEPIOTO TEJIA, UMEIOIIETO
TJIOMIA/h OTIOPHI"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHne UMITysbca Tena Mo
TopMo3HOMY ITyTH" min "M3mepenune cuiibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHeHHE
M3MEHEHHUs UMITYJIbCca Tejla C UMITYJIbCOM
cunbl" niu "HccnenoBanue coxpaHEeHUs
MMITyJIbCA TIPU YIIPYTOM B3auMOIeiCcTBUN"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

29.04.2024

30.04.2024

02.05.2024

y4yeOHOe
o0opynoBaHue

yueOHOe
o0opynoBaHue

ydueOHOe
o0opyaoBaHue

yueOHOe




156

"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEeH1I0BaHO HCIIOIb30BAHHE
nrdposoii madoparopun)" niau "M3ydenue
M30X0pHOTO npouecca" unu "N3yuenune
n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHUS COCTOSIHUS"

Du3nYeCcKui MPaKTUKYM 110 TEME
"U3mepenue yienpbHoi TemioéMKocTu"
i "HccnenoBanue mpoiecca OCThIBaHUS
BemectBa" wiu "Mccnenosanue
aguabaTtHoro npouecca” nin "M3ydyenue
B3aUMOCBSI3H YHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KATICHUS
Kuakocren"

03.05.2024

06.05.2024

obopymoBaHue

yueOHOe
obopyoBaHue

157

dusnueckuil NpaKTUKYM 10 TeMe
"N3y4yeHne 3aKkOHOMEPHOCTEHN HcTIapeHust
xuakocten" umu "M3mepenue yaenbHoi
TETJIOTHI TIaBJIeHus Jibaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX apOB" WU
"N3mepeHue abCOMIOTHOM BIaXKHOCTH
BO3/1yXa M OIIEHKa Macchl TapoB B
nomerienun". M3amepenue koapduureHta
MOBEPXHOCTHOT'O HATSKEHUS

07.05.2024

yueOHOe
o0opyaoBaHue

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOmroneHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHEHCATOPa B YHEPTHIO
u3ydeHus ceeroauona” uinm "Mzydenue
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHAeHcaTop" wiu "Pacnpenenenune

08.05.2024

yuebHoe
obopynoBaHue




Pa3HOCTHU MOTEHIIUATIOB (HAMPSKEHUS) TIPU
MOCIIEI0BATEIbHOM COCTUHEHUH
KOHJICHCAaTOPOB"

159

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEIIAaHHOTO COECTUHEHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COTPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HaIpPsHKEHUS U1 JaMIIbl HaKaTuBaHUS"

10.05.2024

yaebHoe
obopyoBaHue

160

161

Pu3n4ecKuil NPAKTUKYM 110 TEME

"HaOuroteHue amektTpoiun3a’ mim

"N3mepenue 3apsijia 0OTHOBAICHTHOTO

noHa" wiu "ccnenosanue 3aBUCUMOCTH 1
COTPOTUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” win "CHATHE BOJBT-

aMIEPHOI XapaKTepUCTUKU quoaa"

PesepBusiit ypok. O0o01IeHue U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunematuka"

13.05.2024

14.05.2024

yueOHOe
o0opynoBaHue

TECT

162

Peseprublit ypok. O6001eHNE U
CHCTEeMaTH3alMs 3HaHUH 110 TeMe 1
" Ilmaamuka"

15.05.2024

TECT

163

164

165

Peseprubrit ypok. O6001eHNE U
cucTeMaTus3anys 3Hagui mo treme "CraTtuka 1
TBEpAOro Tema"

PesepBHelit ypok. O000mIeHHE U
CHUCTEMaTH3aIus 3HAHUH 10 TeMe ""3aKOHbI 1
COXpaHEHHUS B MeXaHUKe"

PesepBHeiit ypok. O000IeHHE U 1

16.05.2024

17.05.2024

TECT

TECT

TECT




cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

20.05.2024

166

167

168

169

PesepBueiit ypok. O600mIeHNE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Tepmonunamuka. TennoBbie MalTuHbI"

PesepBHbIil ypok. O6001IeHNE 1
CUCTeMaTH3alMs 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allMsl 3HAaHHUH 10 TeMe
"DnexkTpuueckoe nose"

PesepBusiit ypok. O6o0meHue u
cucTeMaTH3alus 3HaHUM 110 Teme
"TIoCTOSHHBIN IEKTPUYECKUH TOK"

21.05.2024

22.05.2024

23.05.2024

24.05.2024

TECT

TECT

TECT

TECT

170

Peseprublit ypok. O60011eHNE U
cucTeMarusaus 3Haguii 1o reme "Toxu B
pa3nuyHbIX cpenax”

27.05.2024

TECT

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I".SI.Msaxumes, b.b. ByxoBues, H.H.Cotckuii ba3oBsliif u yriy0jaeHHbINH ypOBHH,

Mocksa "IIpocBemienue".

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MOYPOYHBIE pa3pabOTKU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1[OP



