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IHHOACHUTEJBbHAA 3AIINCKA

Hannas paboyas nporpammsl 1o gusuke it 10 k1acca cocTaBieHa Ha OCHOBE HOPMATHUBHBIX JIOKYMEHTOB:

o denepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENIbHBIN CTaHAApTa CPpEHETO 00IIero oopa3zoBanus mpruka3 MunnpocsemnieHus: Poccun ot 12.08.2022
Ne 732 «O BHeceHMM U3MEHEHUI B (efepanbHbI TOCYIapCTBEHHBIN 00pa30oBaTeIbHbII CTaHAAPT CPeIHEro o0IIero o0pa3oBaHus, yTBEPKACHHBIN
npuka3zoM MuHHCTEpCcTBa 0Opa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 r. Ne413»

e pacnopsokenust Komutera nmo oOpazoBanuto ot 12.04.2021 Ne 1013-p «O dopmupoBaHuu KajleHIApHOTo y4eOHOro rpaduka rocyaapCTBEHHBIX
oOpa3oBaTenbHbIX yupexkaeHuit Cankr-IlerepOypra, peanu3yromux OCHOBHbIE 0011e00pa3oBaTebHbIe MporpaMmsl, B 2021/2022 yuebHOM roay»;

e pacnopsokeHus: Komurera mo o6paszoBannio ot 09.04.2021 Ne 997-p «O dhopmupoBaHuu y4eOHBIX TUTAHOB TOCYAapCTBEHHBIX 0Opa30BaTEIBHBIX
yupexaenuii Cankr-IlerepOypra, peaim3yronmx oCHOBHBIE 001ieo0pa3oBaTenbHbIe TporpamMmbl, Ha 2021/2022 yaeOHbIH TOTY.

® HHCTPYKTUBHO-MeTOAM4Yeckoe muchMo Komutera mo obpazoBanuto ot 13.04.2021 Ne 03-28-3143/21-0-0 «O dopmupoBaHuu y4eOHBIX IIAHOB
oOpazoBaTenbHbIX oprannzanuii Cankt-IletepOypra, peaau3yomux 0CHOBHbIE 0011e00pazoBaTenbHbIe MporpaMmbl, Ha 2021/2022 yueOHbIi roay.

o VY4eOupiii man OV nHa 2021-2022

o denepanbHBIA MEepeYeHh YUYCOHMKOB, PEKOMEHAOBAHHBIX (JIOMYIIEHHBIX) K HCIOJIH30BAHUIO B 00Pa30BaTEIHLHOM IPOIECCE B 00pa30BATEIBHBIX
YUPEKIECHUSAX, PEATU3YIOIINX MTPOrpaMMBbl 00IIeT0 00pa30BaHMS;

e TpeboBaHMS K OCHAIICHUIO 00Pa30BaTEIHLHOTO MPOLIECCa B COOTBETCTBUH C COJEPKATEIbHBIM HAIMOJHEHHEM yYeOHBIX MPEeIMETOB (elepaIbHOro
KOMITOHEHTa rOCy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHapTa.

e [lpumepnas mnporpamma 1o ¢Qusuke cpeanero obpazoBanus (B. A. OpnoB, O. @&. Kabapoun, B. A. Kopoun )

e Agrtopckass mporpamma [.f.Mskumea (COopHHMK mporpamMm s oOmieoOpa3oBaTelbHbIX yupexaeHui. ®dusmka) -10 — 11 maccel.- M.:
«IIpocsenienne»,2012
Pabouas nporpamma paccuutana Ha 102 yacoB B roj mo 3 ypoka B HEJEIIO.

Y4eOHO-MeTOAMYECKUIT KOMILJIEKT

1.Msikumes I'.E., byxoBues b.b., Corckuit H.H. ®u3uka. 10 knacc. - M.: IIpocsemienue, 2012-2020
2.Crenanosa I'.H.C6opuuk 3anau no ¢usuke. 10-11 xmacc. - M.: Ilpocsemnienue.

3. [TapdentnreBa H. A. « CoopHuk 3amaud o ¢usuke» 1 10-11 kmaccoB M. «IIpocBemenue»

4. Mapon A.E., Mapon E.A. ®usuka 10 (aupaktuueckuit marepuan). — M.: «/Ipoda»

[Iporpamma o ¢gu3uke 6a30BOro ypoBHS HA YPOBHE CpeIHEro 001ero oopa3oBanus pa3paboTaHa Ha OCHOBE TIOJIOKEHUN U TPeOOBaHUN K
pe3yiabpTaTaM OCBOCHHSI OCHOBHOW oOpa3oBarenbHOM mporpammbl, npenactaBieHHBIX B ®I'OC COO, a takxke ¢ yuérom (denepanpbHOM paboueid
IporpaMMbl BOCIIUTAHUS W KOHLEIIMH MpernoaaBanust yuyeOHoro npenmera «®dusuka» B o0pa3oBaTesbHbIX opranuzanusx Poccuiickoii denepannmy,
pean3yIoNMX OCHOBHBIE 00pazoBaTenbHble TporpaMMbl. ColiepikaHre MporpaMMbl 0 (pU3MKe HampaBiIeHO Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHON



KapTUHbI Mupa oOyuaromuxcst 10-11 kmaccoB mpu oO0ydyeHUM uX (U3MKE Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOIO IMOAXOJA.
[Tporpamma no ¢usuke coorBerctByeT TpeboBanusM GPI'OC COO k IUIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM U METANpPEIMETHBIM pe3ysibTaTaM
0o0y4yeHHUs, a TaKXKe yUUTHIBAET HEOOXOIUMOCTh peaTU3alii MEXIIPEIMETHBIX CBsI3el (PU3MKM C €CTECTBEHHO-HAYYHBIMM y4eOHbIMU IpeaMeramu. B
HEll ompenensioTcs OCHOBHBIE IIENM M3ydeHHs (M3MKM Ha YPOBHE CpeaHEero oOIiero odpa3oBaHuWs, IJIAHHPYEMbIE PE3yiIbTaThl OCBOCHHUS Kypca
(bU3UKH: THYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma no (hu3MKe BKIIOYAET: IUNIAHUPYEMbIE Pe3yiIbTaThl OCBOCHHS Kypca (GU3MKU Ha 0a30BOM YPOBHE, B TOM UYHCIIE MPEIMETHBIC
pe3yabpTaThl TO ToJaM OOy4YeHHus;, coiepkaHue ydeOHoro mpenmera «®Pusmka» 1o romam oOydeHus. I[Iporpamma mo ¢usznke MOXET OBITH
UCTOJIb30BaHA YUYUTENSIMH KaK OCHOBA JUIS COCTaBICHMsS CBOMX pabounx mnporpamm. IIpu paspaborke paboueil mporpamMmbl B TEMaTHYECKOM
TJITAHUPOBAHUH JIOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH WCITOJIB30BAHUS AJICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOMIMXCS YIeOHO-
METOAMYECKUMH MaTepuaiaMu (MyJIbTUMEIUIHbBIE MPOrpaMMBbl, JIEKTPOHHBbIE YYEOHMKH U 3aJauHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHBIE
nabopaTopuy, UTPOBBIE MPOTPAMMbI, KOJUIEKIHMH IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATH3YIOUIMMU JHAAKTUYECKHE BO3MOXKHOCTH
MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH, COIEp)KaHHE KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 oOpa3oBaHuu. IIporpamma mno
¢u3nKe HE CKOBBIBACT TBOPYECKYIO MHHUIIMATHBY yYUTEJCH U MPEAOCTABISIET BO3MOXKHOCTD JUIS PEATM3alMi Pa3TUYHBIX METOJUYECKUX MOIXOI0B K
opraHuzary o0y4deHus (HU3UKE MPU YCIOBUHU COXPAHEHHS 00sA3aTeIbHON YacTH coAepkaHus Kypca. PuU3uKa Kak Hayka 0 Haubojee o0ImMX 3aKoHaxX
NPUPOJIBI, BBICTYIIAsl B KAYECTBE YUEOHOTO MpeMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUHU 00 okpyxaromem mupe. HIkonbHbIi
Kypc (PU3UKH — CUCTEMOOOPA3yIOLINH Il €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEMETOB, IOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEXKAaT B OCHOBE MPOLIECCOB U
SBJICHUI, U3y4aeMbIX XHUMHUEH, Ononoruel, pusudeckoit reorpadueit u acrponomueil. Mcrnonb3oBanue u akTUBHOE MPUMEHEHHE (U3NYECKUX 3HAHUM
OIIpeIesIAeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEPreTHKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MTOJYyYEHHsI HOBBIX MaTepHajIoB
C 3a/laHHBIMU CBOWCTBaAaMHM W JApyrux. M3yueHue ¢(u3MKK BHOCHUT OCHOBHOW BKJIaJ B (DOPMUpPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyyaromuxcs, B (popMUpOBaHNE YMEHMH NMPUMEHATh HAY4YHBIM METOJ MO3HAHMA NPH BBIIOJHEHWU UMM Y4eOHBIX HMccieloBaHuM. B ocHOBY kypca
¢Gu3MKK JUIsT YPOBHSL CPEAHEro 0o0LIero o0pa3oBaHUS IMOJOXKEH Pl UICH, KOTOphle MOKHO paccMaTpUBaTh KaK MPUHIUIBI €ro rnocrpoeHus. Wues
LIEJIOCTHOCTU. B cOOTBETCTBUM € HEH KypcC SIBJISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPXKUT MaTepHall U3 BCEX pa3lesioB (U3UKHU, BKIHOYAET Kak
BOIMPOCHI KJIACCUYECKOH, TaKk U cOBpeMeHHOU (pu3uku. Mnes renepanuzanuu. B coorBeTcTBHM C HEeil mMaTepuan Kypca (QHU3UKH OOBEAWHEH BOKPYT
¢busnueckux teopuil. Benymum B kypcee sBiisseTcst pOpMHUPOBAaHUE NPEJICTABICHHUH O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peannzanusi mpennoyiaraeT HCIONb30BAHHE T'YMaHMTApHOTO MOTEHIMANa (U3NUYECKON HayKH, OCMBICICHHE CBSI3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 9KOJIOTHYECKUMHU IPOOIeMaMHu.

Hoes npuxnaonou nanpagirennocmu. Kypce Gu3nku npennonaraer 3HaKOMCTBO € IIMPOKHM KPYTOM TEXHHYECKMX M TEXHOJIOTMYECKHX MPUIOKESHUH
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercss MOCPEICTBOM BBEIEHUS 3JEMEHTOB COJEpPXKaHMSA, MOCBAMIEHHBIX SKOJIOTHYECKUM NpolieMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbI C Pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a Takke O0CYXICHMs MpPOOJIEeM palMOHAIBHOIO NMPUPOIONOIBb30BAHUS U IKOJOTMUECKON
6e3onacHocT. CTep>KHEBBIMH 3JIEMEHTaMH Kypca (pU3UKH Ha YpPOBHE CpeIHET0 00IIero o0pa3oBaHus sBISIOTCS pu3ndeckue Teopuu ((opMUpOBaHUE
IPEJCTABICHUN O CTPYKTYpe NOCTPOEHUs (PU3NYECKON TEOpUH, poiH (PyHIAMEHTAIbHbBIX 3aKOHOB M NPUHLUIIOB B COBPEMEHHBIX MPEJICTABICHUIX O
NpUpOJie, TPAaHULAX MPUMEHUMOCTH TEOPUH, JUIS ONUCAHHUS €CTECTBEHHO-HAYYHBIX SBJICHMM M IporeccoB). CHCTEMHO-IEATEILHOCTHBIN MOIXO B
Kypce (U3MKHM peanmu3yeTcsl MpeXae BCEero 3a CYET OpraHu3allM AKCIEPHUMEHTAIBHONW AeATeNbHOCTH oOydaromuxcs. s 6a30BOro ypoBHS Kypca
(U3UKN — 3TO HCIIOJIb30BAaHUE CUCTEMbI (PPOHTATIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPATOPHBIX PabOT, KOTOPHIE B IMpOrpamme 1o (pu3uKe
00BEIUHEHBI B OOIIMN CHHCOK YYCHHYECKHUX TMPAKTHUYECKUX padoT. BeimeneHue B yka3aHHOM IMepeyHE JTa0OpaTOPHBIX pabdOT, MPOBOIUMBIX IS
KOHTPOJISL M OLICHKH, OCYILECTBIISICTCS] Y4aCTHUKAMH 00Opa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHUS M OCHAILEHHUs KaOWHeTa



¢uzuku. Ilpu »TOM oOecmeunBaeTcsi OBJaJCHHE OOYYAIOUIMMUCS YMEHHSIMH IMPOBOAUTH KOCBEHHBIE H3MEPEHHMs, HCCIEIOBAHUSA 3aBHUCHUMOCTEH
($U3NYECKUX BEIMYMH W IOCTAHOBKY OIBITOB IO MPOBEpPKE MPEIOKEHHBIX TUMOTe3. bosblioe BHUMaHME YIENAETCS PEUICHUI0 PacuéTHBIX U
KauecTBEHHBIX 3a7ad. [Ipu 3ToMm s pacy€THBIX 3a7ad NPUOPUTETOM SBISIFOTCS 3a7auyd C SIBHO 3aJaHHOW (DU3MUECKON MOJENbIO, MO3BOJISIOLINE
MIPUMEHSTh U3YYECHHBIEC 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOTO pasfelia Kypca, TaK ¥ MHTETpUpPYs 3HAHUA U3 pa3HbIX pa3aesnoB. s KauecTBEHHBIX
3aJ1a4 IPUOPUTETOM SIBJISIIOTCS 3a/laHusl Ha O0bSICHEHHE NMPOTeKaHUsl (PM3NYECKUX SBJICHHUM M MPOLECCOB B OKpYXalOIIel ku3HH, Tpedyrolue BrIdopa
¢u3nveckoil Momenu A CUTYaluH TMPaKTHKO-OPHEHTUPOBAHHOTO Xapakrepa. B coorBerctBuu ¢ TpeboBanusimu ®I'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIeYeHUI0 yaeOHOTO Tpoliecca 0a30BbId ypOBEHb Kypca ()M3WKH Ha YpPOBHE CpeaHETo o0Iero oopasoBaHus AOHKEH U3ydaThCs B
YCIOBHSX NMPEAMETHOro KaOMHeTa (PM3MKU WM B YCIOBHUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYyYHOro IMKiIa. B xabunere
($bU3MKH TOJDKHO OBITh HEOO0XOoauMoe JabopaTopHOe OOOpyAOBaHHWE IS BBIMOJHEHUS YKa3aHHBIX B MpOrpaMMe MO (PU3MKE YYEHUYECKHX
MPAKTUYECKUX paboT M JEMOHCTpallOHHOEe o0OopyaoBaHue. JleMoHCTpanmoHHOE 00O0pyJaoBaHHE (HOPMUPYETCS B COOTBETCTBHHM C MPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECIIEYMBAET MMOCTAHOBKY MEPEUUCICHHBIX B MIPOrpamMMe Mo (HU3HMKE KIIOYEBBIX AEMOHCTPALUI IS UCCIIEIOBAHUS
M3Y4aeMbIX SBJICHUI U MPOIECCOB, SIMIIUPUYECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MpUMeHEeHU. JlabopaTopHoe o6opynoBaHue st
YUEHHUYECKUX TPAKTHUECKUX paboT GopMHpyeTcsl B BUAE TEMAaTHUYECKHMX KOMIUIEKTOB M OOECIEYMBAETCS B pacy€éTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TemaTrueckue KOMIUIEKThI 1a00paTOpHOTO 000pYI0BaHUS JOKHBI OBITh MOCTPOESHBI HA KOMITJIEKCHOM HMCTIOIb30BAaHUH aHAJIOTOBBIX U
UG POBBIX MPHOOPOB, a TAKKEe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUE HUPPOBBIX JabopaTopuii. OCHOBHBIMU LIEISIMU HU3y4eHHs (DU3UKU B
obmiemM o00pa3oBaHUU SBISIOTCA: (OpMHpOBaHHE HMHTEpeca W CTpeMJICHHS OOy4aloUuMxXcs K HAyYHOMY HW3Y4YEHHIO MPHUPOJIbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH; pa3BUTHE NPEJICTABICHUI O HAyYHOM METOJE MO3HAHUS M (OPMHPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUSA K OKPYXKAIOLUIUM SBJIECHUSM; (OPMUPOBAHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ylbTara H3y4eHHUs OCHOB CTPOCHMSI MaTepuu HU
(byHIaMEHTAJIbHBIX 3aKOHOB (pu3uku; (opMUpOBaHME YMEHHI OOBSICHATH SBJICHUS C UCIOJIb30BaHHEM (U3NYECKUX 3HAHUH M Hay4HBIX
JI0Ka3aTeNbCTB; (HOPMUPOBAHUE TPEICTABICHUN O posid (PU3MKU Ui PAa3BUTHS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TeXHOJIOTUH. JlocTxkeHue
3THX IeJiell obecreunBaeTcs pelIeHHEeM CIEAYIONMX 3ajad B Npolecce M3y4deHUs Kypca (HU3MKH Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUSA:
MpUOOpEeTEeHNe CUCTEMBI 3HAHUK 00 OOmmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHHKY, MOJEKYISPHYIO (DHU3HKY,
AJIEKTPOJMHAMUKY, KBAaHTOBYIO (PU3MKY M 3JIEMEHTHI acTpou3uku; (OpMHUpPOBAHHE YMEHHMU MPUMEHSATh TEOPETUUECKUE 3HAHHS JUIsI OOBSICHEHHS
(bu3nyecKux SBJICHUN B IPUPOAE U JUIsl IPUHATHUS MPAKTUUECKUX PELUICHUH B MOBCETHEBHOM KU3HU; OCBOCHHE CITIOCOOOB PEIICHUS Pa3IUYHbIX 3a/1a4 C
SIBHO 3aJIaHHON (PM3MUECKOM MOJEINbIO, 33/1a4, OJPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3/1aHue (PU3NUYECKON MOENH, aJeKBaTHOM yCIOBUSM 33/1a4H;
MOHUMaHUe (PU3MUYECKUX OCHOB M MPUHIUIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTMYECKUX IPOIIECCOB, MX BIMSHHUS HA OKPYXAIOUIYIO
Cpedy; OBJIAJCHHE METOJaMH CaMOCTOATENBHOTO IUIAHUPOBAHHUS W MPOBEACHUS (PHU3MUECKUX OHKCIEPUMEHTOB, aHajiM3a W HHTEpPIpETaliu
nH(pOpMaLIUY, ONPEIENICHUs JTOCTOBEPHOCTU IOJYYEHHOIO pe3ysbTaTa; CO3JaHhe YCIOBHUM Ui pa3BUTHS YMEHUU MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH AEATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CpemHero oormiero obpazoBanusi orBoautcs 136 gacoB: B 10 kmacce — 68 dacoB (2 daca B
Hezenmo), B 11 kimacce — 68 yacoB (2 daca B Henenmo). Ilpeanaraemslii B mporpamMMe 1o (u3MKe NepeyeHb J1adOpaTOPHBIX U MPAKTUYECKHX padoT
SBIIIETCS PEKOMEHIOBAHHBIM, YUMTEJb JI€JaeT BbIOOp MpPOBEIEHUS JIaOOpaTOPHBIX pabOT M OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
obyuaromuxcs. Jlrobas pabouass mporpaMma JOJDKHA IOJHOCTBIO BKIIIOYATh B ce0sl cCoAepaHHWE JaHHOM mporpaMmsel 1o ¢usuke. B oTaenbHbIX
cinydasx Kypc (Gu3uku 0a30BOTO YpOBHS MOXKET M3ydarhcs B 00bEMe 204 daca 3a aBa roma oOydenwus (3 1 B Hexenmo B 10 u 11 kmaccax). B atom
cllyyae yBeIMYMBaeTCsl HEe MeHee 4yeM 110 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIOJB3YEeTCsS YUMTEIEeM ISl M3YYeHHs] BOIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TIpodriieM oOydeHHsS, W YyBEIWYWUBAeTCs ydeOHas Harpys3ka, OTBOAMMAs HAa HW3YYECHUE MEXaHHUKH, MOJCKYJSIPHOW QU3HKHA H



IEKTPOJVHAMUKY, 3a CYET PpACIIMPEHUs 4YUCIA JIAOOPATOPHBIX pabOT HCCIIEAOBATENBCKOTO XapakTepa M YpPOKOB DPELICHHMS KayeCTBEHHBIX HU
pac4y€THBIX 3a11a4.

COJEPKAHUE OBYYEHHUA 10 KJIACC

Pazgen 1. ®uzuka v MeTOIbl HAYYHOTO MO3HaHU PU3KNKa — HAyKa O IPUPOJIE.
Hayunble MeTonbl MO3HAaHUS OKpy»Katomero Mupa. Poiib sKcnepuMeHTa W TEOpPHHM B IPOLECCEe MO3HAHUS HPUPOABL. DKCIEPUMEHT B (PHU3HKE.
MogenupoBanue ¢u3n4ecKux sBICHUH M mpoueccoB. Hayunsle runoressl. dusznyeckre 3aKoHbI U TeOpuH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX
3akoHOB. [Ipuniun coorBerctBusa. Pons U Mecto pu3uku B GOPMHUPOBAHUN COBPEMEHHOW HAYYHON KapTHHBI MHUpA, B MPAKTHUECKOW NEATETHLHOCTH
moaei. JleMoHcTpanuy AHaJIOroBble U UG POBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka (45 4)

Tema 1. Kunematuka (19 u.)

Mexanunyeckoe aBumxeHue. OTHOCUTEIBHOCTh MEXaHW4yecKoro nBmkeHus. Cucrema otcu€ra. Tpaekropus. llepememienue, ckopocTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCThb) M YCKOPEHHE MaTepHaTbHOW TOYKH, MX IMPOCKIIMH Ha OCH CUCTEMbI KoopauHaT. ClOXEHUE TEPEeMEIICHUA U
CIIOKEHHE CKOpocTeil. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE IBIKeHUE. [ pa ki 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, TyTH
Y TIEpEMENICHHS] MaTepHAIbHONW TOYKH OT BpeMeHu. CBOOOAHOE TajieHue. Y CKOpeHne cBoOOoHOTrO najeHus. KpuBonuHeiiHoe nBkeHue. [[BrkeHnne
MaTepHaIbHON TOYKH 110 OKPYKHOCTH C MTOCTOSTHHOM 1O MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, TMHEHHAas! cKopocTb. [lepruon u yactota obpaieHus.
LlenTpocTpemMuTenbHOE YyCKOpeHUE. TeXHUUECKUE yCTPOUCTBA U MPAKTUYECKOE MPUMEHECHHE: CTUIOMETP, IBUKEHHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE
nepeaayu.
Jlemoncmpayuu

Mopnenb cucTeMbl OTCYETA, WIUTFOCTPAIUs KMHEMAaTHYECKHX XapaKTepUCTUK JBHKeHHs. [IpeoOpa3zoBaHue NBMKEHUN C MCTOIL30BAHUEM MPOCTHIX
MexaHu3MoB. [lajgeHue Ten B BO3MyXe W B Pa3peKCHHOM IMPOCTpaHcTBe. HaOmronaeHue ABMKEHHUS Telia, OpPOIIEHHOTO IOJ] yIiIOM K TOPHU30HTY H
TOpU30HTANBHO. VI3MepeHue yCKopeHust CBOOOTHOTO MajieHus. HampaBieHne CKopoCTH NMpu ABMKCHHUU TT0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

e l3yueHue HEpaBHOMEPHOTO JABMXKEHUS C 1IEJIbIO OMPEICTICHUSI MTHOBEHHOM CKOPOCTH.

Tema 2. /lunamuxa (17 u.)

[Tpuniun otHocurensHoCcTH ["anues. [lepsiil 3akoH HetoToHa. MHepumanbHble cuctembl oTcuéra. Macca Tena. Cuna. [IpuHIMn cyneprno3uiuu Cuil.
Bropoii 3akoH HeroroHa u1st MatepuanbHoil Touku. TpeTnii 3axkoH HproTOHA /171 MaTepuanbHbIX TOUYEK. 3aKOH BCEMUPHOTO TAroTeHust. Cuila TsSHKECTH.
[TepBas kocmuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenust (mokos, ckoiibxenus, kauenus ). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIBKEHUS U cuiia TpeHus nokos. Koagduuuent tpenns. Cunia CONpOTUBIICHUS NPU JABWKEHUU TeJla B )KUKOCTH HIIU Tase.



[ToctynatenbHOoe W BpalaTeIbHOE ABM)KEHHE aOCONIOTHO TBEPAOTO Tena. MOMEHT CHIIbl OTHOCUTENBHO OCH BpaiueHus. [lnedo cuibl. YcioBus
paBHOBecHsI TBEPIOTO Teaa. TeXHUYECKHe YCTPOUCTBA U MPAKTHYECKOE MPUMEHEHHE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME Macc B3aUMOJICUCTBYIOIIHNX TEJI.

Bropoii 3akoH HeroTona.

N3amepenne cun. CiaoxxeHue CHll.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedOopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecUs TBEPAOro Teyia. BUabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamoprule pabomul
e lccrnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B MIPYKUHE U PE3MHOBOM 00pasiie, oT X AedopMarui.
e lccnenoBanue ycioBUM paBHOBECHUS TBEPAOrO TEJA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akonwt coxpanenusn ¢ mexanuke (9 u.)

Nmnynbc MaTepuanbHON TOUKH (Telsa), CUCTEMbl MaT€pUAIbHBIX TOYEK. VIMITynbc CHIIBI U U3MEHEHUE UMITyJIbca Tejla. 3aKOH COXPaHEeHUs UMITYJIbca.
PeaxtuBHOoe nBmxenue. PaGora cuibl. MomHocTh cuibl. KuHeTHueckass Heprusi MaTepualbHOW TOUkH. Teopema 00 M3MEHEHHWH KHHETHUYECKOW
sHepruu. [lorenumansHas sHeprus. [loTeHnumanbHas sHeprus ynpyro aepopmupoBaHHOW npyXuHBI. [loTeHIManbHas SHEpPrus Tena BOJIU3U
noBepxHocTH 3emid. [loTeHIManbHbIe W HEMOTEHIUAIbHbIE CUiIbl. CBs3b paOOThl HEMOTEHIMAJIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOW SHepruu
CHUCTEMBI TeJ. 3aKOH COXPAaHCHHMS MEXAHWYECKOW SHEpPruu. YNIpyrue W HEyNpyrue CTOJKHOBEHUA. TeXHUYECKHE YCTPOMCTBA M IMPAKTUYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIN ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[Tepexon MOTEHIUATBLHON YHEPTUH B KHHETHUECKYIO U 00OpaTHO.

Pa3nea 3. Moaekynsipaast puzuka u TepMoauHamMuKa ( 24 4.)
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KHHETUYECKONH TEOPHH U UX OIBITHOE 0OocHOBaHMe. bpoyHoBckoe apmwkenue. Auddysus. Xapakrep ABUKEHUS
U B3aMMOJICHCTBMsI YacTHIl BellecTBa. MoJenn CTpOEHHs ra3oB, >KUAKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX

Mozeneil. Macca u pazmepsl Monekyi. KonnuectBo Bemecta. I[locrosinHas ABoranpo. TemnoBoe paBHoBecue. Temneparypa u e€ nsmepenue. llkana
temmneparyp lLlenbcus. Mopenp wupaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOPHHM HJIeaJbHOTO Ta3a. AOCOIIOTHAs



TeMmrepaTypa Kak Mepa CpedHeld KUHETHMYECKOW SHEpPruu TEIIOBOro NBWkeHus 4dactul] ra3a. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon [lanbToHa. M3omporueccsl B HIealbHOM Ta3e ¢ IMOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
IPEJCTAaBICHUE H30IPOLIECCOB: M30TEpPMa, M30Xopa, u3oOapa. TexHHueckHe YCTpOWCTBA M HPAKTUYECKOE NPUMEHEHHE: TEPMOMETp, Oapomerp.
Jlemoncmpayuu

OmnbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOECHUE BElLECTBA, (PoTOrpaduu MOJIEKY OPraHNYECKUX COEANHEHHH.

OmnpiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mopens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, HIUTFOCTPUPYIOIIAs IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYJa.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACABHOTO a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.0Onpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEpEeHUI 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEHl.

Tema 2. Ocnoevt mepmoounamuku

TepMonuHamudeckasi cuctemMa. BHYTpeHHSST SHEPrHUsl TEPMOAUHAMUYECKON CHCTEMBbI M CIOCOOBI €€ m3MeHeHus. KomndyecTBo TEIuioTel U pabdoTa.
BHyTpeHHs Heprusi 0IHOATOMHOTO UAEaIbHOT0 ra3a. Busl Temnonepeaayu: TeIIoONpOBOJHOCTh, KOHBEKIIMS, U3TyYeHHE. Y IelbHAas TEIIOEMKOCTD
BemecTBa. KonmndyecTBo TerioTel npu Terionepenade. [lonstue 06 aguabatHom mporiecce. [lepBblii 3akoH TepMoauHaMuKu. [IprMeHeHne nepBoro
3aKOHA TEPMOJIMHAMUKHU K H3ompoueccam. I'padudeckas unTeprperanus paboTsl raza. Bropoii 3akon tepmonunamuku. HeobpaTumMocTh mpoiieccoB B
npupoae. TernoBeie MamuHbl. [IpUHIUTIBL AEWiCTBUS TETUIOBBIX MamuH. [IpeoOpa3oBanus 3HEprun B TEIUIOBBIX MamnHaXx. Koaddumuent noneznoro
nevictBus TerioBod MamuHbl. [ukn KapHo u ero koadduimeHT noie3Horo AeMCTBUS. DKOJIOTHUECKHE TPOOIEMBbl TETIODHEPTETUKH. TeXHUYECKUE
YCTPOMCTBA U MIPAKTUIECKOE TPUMEHEHUE: IBUTATEIh BHYTPECHHETO CrOpaHusi, OBITOBOI XONOAMILHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW SHEPTUU Tela MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH M3 OYTHUIKH TOJ JCHCTBHEM CKAaTOTO BO3yXa, HAarpeBaHue Apupa B
JATYHHOU TPyOKe MyTéM TpeHus (BUICOAECMOHCTPAIINS ).

N3menenue BHyTpeHHEN 3HEpruu (TeMnepaTypsl) Tejaa Npu Terionepeiaye.

OmnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Tema 3. Azpecammuvie cocmoanun eeujecmaa.
dazossie niepexo sl [TapoobpazoBanue u koHAeHcanus. Mcnapenue u kumnenne. AOCOMIOTHAS W OTHOCUTENbHAS BIAKHOCTh BO3AyXa. HachleHHbIi

nap. YenpHas TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUs OT AaBieHus. TBEpaoe teno. Kpucrtammmueckue u aMmopgHble Tema.
AHun3oTpomnus cBOWCTB KpucTa/uioB. JKuakue kpucramuibl. CoBpeMeHHbIE MaTepHuaibl. [lnaBnenue n kpucramumszanus. Y ieibHasi TEIUIOTa IIaBJICHNUS.



CyOnumanus. YpaBHEHUE TEMJIOBOro OanaHca. TeXHHYECKHE yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUIPOMETP U ICUXPOMETp, KaJOpUMETD,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MAaTEPHAIOB, B TOM UHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX [1APOB.

Kunenue npyu noHNKEHHOM JaBJICHHUH.

CriocoObl U3MepeHus: BIaKHOCTH.

HabnroneHne HarpeBaHUs U IUTABICHHUS KPUCTAJUIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJLIOB.

Pa3nen 4. Daexkrpoaunamuka (28 u.)

Tema 1. Inekmpocmamuka

DJieKTpu3anus Tell. DIEKTpUdecKuid 3apsaa. JIBa Buaa sinekTpuuecKux 3apsiaoB. [IpoBOAHUKY, AUAIEKTPUKU W MOJYIPOBOJIHUKHA. 3aKOH COXPAHEHUS
ANIEKTpUYECKOro 3apsaa. BzaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHblil anekTpudeckuil 3apsn. OnekTpuueckoe mnose. Hampspk€HHOCTH
aneKkTpudeckoro moisd. [IpuHIUN Cynepno3uiuu 3eKTpudeckux mojed. JIuHuM HanpsHKEHHOCTH 3JeKTpuyeckoro moss. Pabora cun
anekTpocTaruyeckoro mnoisid. Ilorennuan. PasHocts noreHnumanos. [IpoBOOHUKK M AUBJIEKTPUKU B JIEKTPOCTATUYECKOM Nojie. [ludnmekTpuueckast
MPOHUIIAEMOCTh. DJIEKTPOEMKOCTh. KoHaeHcaTop. DIEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEPTHs 3apsyKeHHOTO KOHJEHcaTopa. TeXHHYecKHue
YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: JIEKTPOCKOI, IEKTPOMETP, AIEKTPOCTATUUECKasl 3alUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHICHCATOP,
KOMMPOBAJIBHBIN alapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT JEUCTBUS SIIEKTPOMETpA.

B3anMozencTBrue HadIeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAas 3alUTa.

JIMIIEKTPUKHU B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBHUCHMOCTB EKTPOEMKOCTH TUIOCKOTO0 KOHJIEHCATOPa OT IUIOIIAAH TUIACTUH, PACCTOSIHUS MEXAY HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.
OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Tema 2. Ilocmoannwlit 3neKmpuyecKuil mox.

Toku B pa3inUYHBIX cpeaax DJICKTPUUYECKHN TOK. Y CJIOBHUSA CYIIECTBOBAHUSA JJIEKTpUUYECKOro toka. Mcrounuku toka. Cuna toka. [IoCTOSHHBIN TOK.
Hanpspkenne. 3akon Oma fans ydacTka IelM. OJIEKTPUYECKOE CONPOTUBIIEHHME. YENBbHOE CONpOTHUBIEHUE BeulecTBa. llocinenoBarenbHoe,
napajuieIbHOe, CMEIIaHHOE COCIMHEHHE MPOBOTHUKOB. PabGoTa amekTpuueckoro Toka. 3akoH [[xoymns—JIeHma. MoOIIHOCTh 3JEKTPUYECKOTO TOKA.
DOneKTpoABMKYIlasi CUja U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH OMa i MOJIHOM (3aMKHYTOH) anekTpuyeckoil nenu. KopoTkoe
3aMbIKaHUe. DJEKTPOHHAs MPOBOJUMOCTbH TBEPIBIX METAJIOB. 3aBUCHUMOCTH CONPOTHBIICHHS METAIJIOB OT TemmepaTypbl. CBEpXIpPOBOAUMOCTD.
DnexkTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX My4ykoB. [TomynpoBoanuku. CoOCTBEHHAs U MPUMECHAs! POBOAMMOCTD TOJTYIPOBOHUKOB.



CaoiictBa p—n-niepexona. [losynmpoBogHUKOBBIE TPHOOPBL. DJIEKTPUYECKUH TOK B pacTBOpax M paciulaBax JJICKTPOJIUTOB. DIJIEKTPOIUTHUECKAs
aucconuanus. DJIEKTPOoiIu3. DJIEKTPUUECKUH TOK B razax. CaMOCTOSTENbHBIM M HECaMOCTOSTENbHBIM paspsn. Moanus. Ilnasma. TexHuueckue
yCTpOMCTBA M TpaKTUYECKOE TMPUMEHEHHE: aMIepMeTp, BOJBTMETP, pEeocTaT, MCTOYHHMKH TOKA, JJIEKTpOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTENIFHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHHS, BAKyyMHBIH AHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIM THO,
rajJbBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS LIMIINHAPUYECKUX POBOJHUKOB OT JUIMHBI, IUIOLIAIM [TONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe n3mepeHue INEKTPOABHKYIIEH CHUIIBI.

KopoTkoe 3aMbIkaHi€e raabBaHMUECKOIO 2JIEMEHTA U OLIEHKAa BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTb CONPOTHUBIIEHNS METAJIJIOB OT TEMIIEPATypPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoit pa3psa 1 NpOBOJUMOCTh BO3AYXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Ha6nronenue anexrponusa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
1.M3ydeHne cMelanHoro COeAMHEHUsI PE3UCTOPOB.
2.M3mepeHne 3IIeKTPOIBIKYILEH CHIIbI HCTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

MesxknpeaMeTHbIe CBS3H

N3ydyenne kypca ¢pusuku 6a30Boro ypoBHsA B 10 Kiacce OCYIIECTBISIETCS € YUETOM COJEP)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OWOJIOTUH, XUMHUH, reorpaduil U TEXHOJOTHH. MEXIpeIMETHbIE MOHATHS, CBSA3aHHBIE C M3YYCHHEM METOAOB HAyYHOTO IO3HAHMSA:
SBJICHUE, HaydHBIH (akT, rumoresa, (usndeckas BEIMYHHA, 3aKOH, TEOpHUs, HAOIIONCHHE, SKCIEPHMEHT, MOJCINPOBAHHE, MOJENb, W3MEpPEHHE.
MaremaTnka: pelieHue CUCTeMbl YpaBHEHUH, JuHelHas QyHKus, napadoma, runepboina, ux rpauku U CBOHCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIINH HAa OCH KOOPIMHAT, CIIOKEHNUE BEKTOPOB.
Buonorus: MexaHudeckoe IBIKEHHE B KUBOW mpupone, auddysus, ocMoc, TEIUIO0OOMEH >KHMBBIX OpPraHM3MOB (BHIbl TEIUIONEpENadH, TEIUIOBOE
paBHOBECHE), SJIEKTPUUECCKHE SIBIICHHUS B )KUBOW NpuUpone. XUMHSA: AUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, MHUJIKOCTEH M ra3oB, HJIEKTPUUYECKHE CBOMCTBA METAJIOB, HJICKTPOJIUTHUYECKAs JUCCOLUAIIMS,
rajpBaHuKa. [eorpadus: BIaKHOCTH BO3AyXa, BETPHl, OapomeTp, TepMoMeTp. TexHosorms: mpeoOpa3oBaHHE [BIKEHHH C HCHOIB30BAaHHEM
MEXaHU3MOB, YU€T TPEHHMsS B TEXHUKE, MOAIIUIHMUKH, UCIIOIb30BAaHME 3aKOHA COXPAHEHHs HMIIyJbca B TEXHHUKE (pakeTa, BOJOMET M Jpyrue),
JBUTATENIb BHYTPEHHETO CrOpaHMs, MapoBasi TypOMHA, OBITOBOM XOJIOJMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH MTOIYYEeHHsI COBPEMEHHBIX MaTepHalioB, B
TOM YHCJIE€ HAaHOMATEPUAIOB, U HAHOTEXHOJIOTHH, HJIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH NpPUHTED,
ANIEKTPOHATPEBATENBHBIE TPUOOPHI, STIEKTPOOCBETUTEIILHBIC TPUOOPHI, TaTbBaHHUKA.



OcHoBHoe coxep:kanue (102 yaca)

Ne Tema Ko.1-B0 4acoB B Tom uncie
K/p J/p

1 | MEXAHUKA 45
1. Kunematuka 19 2 1
2. lunamuka 13 1 1
3. 3aKOHBI COXpaHEHUS B MEXAHUKE 9 1
4. CraTuka 4 1

5 MOJIEKYJISIPHAS ®U3UKA. TEIIJIOBBIE 24 ) )
SABJEHUA

3 | OCHOBBI QJIEKTPOIUHAMUKHU 28 2 2
OBOBIIEHUE KYPCA 5 - -

HUTOI'O: 102 8 7

IInanupyembie pe3yabTaThI

OcBoenne yueOHOro mpenmera «Ddu3uka» Ha ypoBHE cpemHero oOmiero ooOpa3oBaHus (0a30BBI YPOBEHB) IOJDKHO OOECIEYUTHh JOCTHKEHHE
CJIEYIOIIUX JIMYHOCTHBIX, METAMPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JluuHoCTHBIE pe3ynbTaThl OCBOGHMsI y4yeOHoro mpenmera «®usuka» [OJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEH MO3ZUIIMEH JIMUHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMH, TO3UTUBHBIX BHYTPECHHUX YOCKICHUH,

10




COOTBCTCTBYIOIIIHUX TpPaJUIIUOHHBIM [CHHOCTIAM pOCCHfICKOFO OGH.[GCTBa, paclipCHUC KU3HCHHOIO OIbITa W OIIbITa ACATCIBHOCTU B IIPOLICCCC
pcaim3an OCHOBHBIX HaHpaBHeHI/II\/'I BOCTIUTATEIIbHOM ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH.

1) rpaxkpaHcKOro BOCHUTaHMS: CHOPMHUPOBAHHOCTh IPAXKAAHCKOM MO3MLMU OOYdYarOIIerocs Kak aKTMBHOTO U OTBETCTBEHHOI'O YJIEHAa POCCHUICKOro
o0IIecTBa; MPUHATUE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATUYECKHX ILIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO
JesITeIbHOCTh B MHTEPECAX TPaKIAHCKOTO OOIIECTBa, yYaCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIlK; YMEHUE B3aUMO/ICHCTBOBATh
C COLIMATLHBIMU UHCTUTYTaMHU B COOTBETCTBHHU C MX (DYHKIMSMHU M HA3HAUEHUEM; TOTOBHOCTh K TYMAaHUTAPHON M BOJIOHTEPCKON JEATEIbHOCTH;

2) WaTPHOTHYECKOTO BOCHUTAHUS: CHOPMUPOBAHHOCTH POCCHMCKON TI'Pa)KTaHCKOM HWIACHTUYHOCTH, IMAaTPUOTH3MA; IEHHOCTHOE OTHOIIEHHE K
rOCYJapCTBEHHBIM CUMBOJIAM, JJOCTHXKEHHSIM POCCUMCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHKE,

3) yXOBHO-HPABCTBEHHOT'O BOCIUTAHUSA: CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUYECKOIO MOBEIEHHS; CIIOCOOHOCTh OLIEHUBATh CUTYAIIUIO
U NPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B ACITEIBHOCTH Y4YEHOTO;
OCO3HAHME JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMYUBOTO OYIYIIETo;

4) 5CTETHUECKOT0 BOCIIUTAHHS: SCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl 3CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PU3UIECKON HAYKE;

5) TpyIOBOTO BOCHHMTAHUS: MHTEPEC K Pa3IMUHBIM cepam MpodhecCHOHAILHOW AEATEIBHOCTH, B TOM YHCJE CBA3aHHBIM C (DU3MKOW M TEXHUKOW,
yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrielt mpodeccrr M peaqu30BBIBaTh COOCTBEHHBIE KM3HECHHBIE TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3HMKH HA MPOTSHKEHUHU BCEH XKU3HU;

6) DKOJIOrMYECKOTO BOCHHUTAHUS: CPOPMHUPOBAHHOCTH SKOJOTHYECKOW KyNbTYpPbI, OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJOTHYECKHUX MpodiieM;
IJIAHUPOBAHUE W OCYIIECTBICHHUE JCUCTBUIM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS M€l YCTOMYMBOIO pa3BUTHS 4YesoBedecTBa; Pacmmpenue
OIlbITa ACATCIBHOCTU SKOJIOTHYECKON HaIpaBJICHHOCTHU HAa OCHOBC MMCIOIIUXC 3HAHUH 110 (1)I/I3I/IKG;

7) LEHHOCTH HAYYHOTO MO3HaHUs: c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUYECKOW HAYKU;
OCO3HAaHHE IEHHOCTU HAy4YHOW JeSATENIbHOCTH, TOTOBHOCTH B MpoOIlecce H3Y4YeHUs] (PU3UKHU OCYIIECTBIATH IMPOEKTHYIO U HCCIEN0BATEIbCKYIO
NEeSATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepcaJbHbIe YUeOHbIe AelicTBUsI Ba3oBble jloruyeckue 1eiicTBUs:

11



CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYyalIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€ BCECTOPOHHE; OINpENeNATh LEIH JAEATEIbHOCTH, 3aJaBaTb
napaMeTpsl U KPUTEPUN UX JOCTHKEHHS; BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paCCMaTPUBAEMbIX (PU3MUYECKUX SBICHUSX;

pa3pabatbiBaTh IJIaH peUIeHHs MpoOJIeMbl ¢ YYETOM aHANIM3a MMEIOIIMXCS MaTepUANbHBIX U HEMaTepuabHBIX PECypCOB; BHOCUTH KOPPEKTHUBHI B
NEesTEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM, OLIEHUBATh PUCKHU MOCJIEICTBUM 1€ITEIbHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUAX DPEaJbHOTO, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aMMOJIEUCTBUS; Pa3BUBATh KPEaTUBHOE
MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPoOIeM.

ba3oBEle nccaenoBaTeILCKUE NEHCTBUA:

BJIaIETh HAYYHON TEPMHHOJOTHEH, KIIIOUEBBIMH MOHATHSIMH M MeToJaMHu (U3MYECKON HayKH; BIaJeTh HaBbIKAMU Y4eOHO-HCCIIEIOBATEIbCKOU U
MIPOEKTHOM AESITENbHOCTH B 00J1IacTH (DU3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJIOB PelIeHus 3a/1ad (PU3NYECKOTO
COJIep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

BJIaIETh BUJAMH JESATEIHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETalud, NMPeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsiX, B TOM YHUCJIE [IPU CO3/IaHUU Y4EOHBIX MPOEKTOB B 007aCTH (PU3UKU; BBISBISTH MPUUHMHHO-CIICACTBEHHbBIE CBS3U U aKTyallu3UpOBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU PELLICHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XO/I€ PEUICHHS 3aJa4l Pe3yIbTaThl, KPUTUUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX; CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3a/1au B 00pa30BaTeNIbHOM NEATEIbHOCTH, B TOM YHCIE MPHU U3YYeHUU (PU3HKH; NaBaTh OLEHKY
HOBBIM CUTYallUsAM, OLICHUBATh MIPHUOOPETEHHBIN OMBIT;

YMETb EPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh KUZHEEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel; BEIIBUTATh HOBBIC HJICH, MIPEAIAraTh OPUTHHAIBHBIC MTOJAXO0/IbI U PEIICHUS; CTABUTh
poOJIeMBI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIC PELICHHUS.

PaGora ¢ uadopmanuei:

BJIAJICTh HABBIKAMU IOJIy4YeHHS HHPOpPMALUU (PU3UYECKOTO COAEp)KAaHHsS M3 HCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IOMCK,
aHaJIN3, CUCTEMATU3aLUI0 U HHTEPIPETAIMIO HHPOPMAIIMK PA3TUYHBIX BUIOB U (DOPM IpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;
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HCIIOJIb30BATh CPCACTBA I/IH(pOpMaLII/IOHHbIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B PCHICHUN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ COOJNIIOJICHMEM TpeOOBaHMI SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TMTUEHBI, PECypcocOepexeHus, MPaBOBBIX M ATHUYECKHX HOPM, HOPM
MH(POPMAIMOHHOI 0€30MacHOCTH;

co3/laBaTh TEKCTHI (PU3UYECKOTO COJEpXKaHMA B Pa3IMYHBIX (Qopmarax ¢ y4éToM Ha3HaueHHs HH(POPMALUMU W LEJNEeBOH ayauTOpuu, BbIOMpas
ONITUMAJIbHYIO (POPMY MIPEICTABICHHUS U BU3YaTH3AIHH.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

OCYILIECTBIATH OOIIEHHE HA YpoKaX (PU3UKHU ¥ BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMAT4aTh KOHMIUKTHI,

pa3BépHYTO " JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUECM A3bIKOBBIX CPCACTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U HHIUBUAYATIbHONU pabOTHI;

BBIOMpATh TEMATUKY M METObI COBMECTHBIX JEHCTBHM ¢ yu€TOM OOIIMX UHTEPECOB, M BO3MOXKHOCTEN KaXKIOr0 WiIeHa KOJIJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW IEsTeNIbHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH NIEHCTBUSA MO €€ JOCTMXKEHUIO: COCTAaBIIATH IUJIAaH JEWCTBUH,
pacnpenenaTh poiau ¢ yu€éTOM MHEHUH Yy4aCTHUKOB, 00CYX/IaTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KAYECTBO CBOET0 BKJIA/a U KaXKJOr0 yYacTHHUKA KOMaH/bl B OOIIMI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
MpeaJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAECH C MO3UIIMN HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETHUECKOE MOBEACHHE B PA3IUYHBIX CHUTYAlUsX, MPOSBISATH TBOPUECTBO U BOOOpakeHUE, OBITh MHULIMATHBHBIM.
PerynatuBHble yHUBEpCaIbHbBIC yUeOHbIEC JeHCTBUS

CamMoopranmsarus:

CaMOCTOSITEIILHO OCYIIECTBIIATH TO3HABATEIBHYIO JACSITEILHOCTD B 00JIACTH (DU3MKHU U ACTPOHOMUH, BBISIBJIATH MPOOJIEMBI, CTABUTh M (HOPMYJINPOBATH
COOCTBEHHBIE 3a0a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEIICHUs PACUETHBIX M KAaueCTBEHHBIX 3a/1ay, IUIaH BBIMOJHEHHS MPAKTHUYECKONW pabOThl C YyUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHHIA;

AaBaTb OLICHKY HOBBIM CUTYallUAM;
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pacupsATh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHHN;

JienaTh OCO3HAHHBIN BBIOOP, aprYMEHTUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHUE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CITIOCOOCTBOBATH
(OpPMHUPOBAHHUIO U TIPOSIBIICHHUIO SPYAULIAU B 00J1aCTH (PU3UKHU, TIOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBII YPOBECHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBINA UHTEJIIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YNIbTATOB LICIISAM;

BJIaJICTh HaBbIKaMH MTO3HABATEIBHOM peduieKCuu KaKk OCO3HAHUS COBEPILAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YIHTATOB U OCHOBAHU;
MCTIOJIb30BATh MPUEMBI pe(IIeKCUN IS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNbTATOB ACATECIbHOCTH;

NPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA; IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPH aHAIN3E PE3YJIbTaTOB ACATEIbHOCTH;
NIPU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OLIMOKH.

B npomecce 1ocTHKEHUST IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTrPaMMBI IO (U3UKE IS YPOBHS CpelHero oouiero oOpa3oBaHusl y 00y4aromuxcs
COBEPIICHCTBYETCS SMOLMOHATIBHBIN HHTEIIEKT, MPeANoaralonmi chopMUpOBAaHHOCTb: CaMOCO3HAHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE
HMOIMOHAIBHOE COCTOSHUE, BUJIETh HANpPaBJICHUS Pa3BUTHUS COOCTBEHHON SMOLIMOHAIBHOM cephl, OBITh YBEPEHHBIM B cebe; caMOperylupoBaHHUs,
BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aanTUPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY; BHYTPEHHEH MOTHBAIMHU, BKIIOUYAIOIIEH CTPEMJICHHUE K JTOCTHIKCHHUIO IIENTU U YCIeXy,
ONTUMH3M, HMHUIMATUBHOCTb, yMEHHE JI€HCTBOBaTb, MHCXOS M3 CBOUX BO3MOXKHOCTEH; HMIIaTUM, BKJIIOYAIOIIEH CHOCOOHOCTh IIOHUMATh
HMOLMOHAIBHOE COCTOSIHUE APYTHX, YUUTBIBATh €r0 IPU OCYIIECTBICHUU OOILIEHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO; COLMAIBHBIX
HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLIECHHUS C IPYTUMU JIIOJIbMH, 3a00TUTHCS, IPOSIBIATE HHTEPEC U pa3peliaTb KOHQIUKTEI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyudenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxaTb C(OPMHPOBAHHOCTH Y OOYYAIOLIMXCS YMEHMA:
JEMOHCTPHUPOBATH HA MPUMEpaX Poiab U MECTO (PU3HKH B POPMHUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MUpPa, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B TPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;
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YUUTBIBATh T'PAHUIIBI IPUMEHEHHSI M3YYEHHBIX (PU3NUYECKUX MOJIENICH: MaTepuabHas TOYKa, WHEpLHUANbHAs CUCTeMa OTcuéra, aOCOIIOTHO TBEpAOE
TEJO0, UCATBHBIN a3, MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPBIX TN, TOUCUHBIN SJCKTPUUECKUN 3apsi]l IPU pelIeHuH (pU3nyecKux 3aad;

pacrno3HaBaTh (GU3NYECKUE SBIEHUS (TPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KUHETHYECKONW TEOPUU CTPOCHHS
BEIIECTBA U AJICKTPOJMHAMHUKHI: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKEHUE, CBOOOHOE MAJICHHE Tell, IBIKEHUE M0 OKPYKHOCTH,
WHEpIHs, B3auMozeicTBue e, nuddysus, OpoyHOBCKOE ABUKCHHUE, CTPOCHHE XHUIKOCTEH U TBEPIBIX TEJ, N3MEHEHHE 00bEMa Tell IPU HarpeBaHHUH
(oxJaXXJIeHUH ), TETJIOBOE PABHOBECHUE, UCTIAPEHUE, KOHICHCALIUs, TUIABJIICHUE, KPUCTAILTU3AIIHs, KUIICHUE, BIaXXHOCTh BO3/1yXa, MOBHIIIICHUE JaBICHUS
ra3a Inpv €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHUS Tra3a B M30MPOLIECCax, 3JIEKTPU3ALMs TeJl, B3aUMOJEHCTBUE
3aps0B; ONMUCHIBATh MEXaHMUECKOE ABM)KEHUE, UCTIONB3Ys (U3NUYECKUEe BEIMUMHBI: KOOPAWHATA, MyTh, MIEpEMEIIEHNE, CKOPOCTh, YCKOpEHHUeE, Macca
Tena, CWiIa, UMITYJIbC Tela, KHHETUYeCKas SHEeprus, MOTEHIMallbHAs >HEprusi, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCTb; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (PM3MUYECKUN CMBICI HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHHS M €IWHUIbI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMHU BEJIMUNHAMU;

OIUCBIBATh M3YYEHHBIE TEMJIOBBIE CBOWCTBA TEJN U TEIUIOBBIC SIBJICHUS, UCIONb3Yys (PU3NYECKUE BEIMUYMHBL JaBICHHUE Ta3za, TeMIepaTypa, CpeaHss
KMHETUYECKask DHEPIUsl XaOTHYECKOTO JBMKEHUS MOJIEKYJI, CPEOHEKBAaApAaTUYHAsi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEPIrus,
paboTa rasza, KOOQQUIMEHT MOJE3HOT0 AECHCTBHSI TEIUIOBOTO JBUTATEJIs; IPU ONMMCAHUM NPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAUCHHS U €AUHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMUUHY C IPYTUMH BeJTUUYUHAM;

ONUCBHIBATh M3y4YECHHBbIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA M DJJIEKTPUYECKHE SIBICHUSA (IPOLECCHI), HCHOIb3ys (PU3MUECKHE BEITUYUHBL
JNEKTPUYECKUI 3apsAll, MEKTPUYECKOE IO0JIE, HANPSKEHHOCTH IOJIA, NMOTCHLMAN, Pa3HOCTh IOTEHLMWAJIOB; IPH ONUCAaHUHM INPABUWIBHO TPaKTOBATh
($u3NYEeCKU CMBICI HCIIONBb3YEMBIX BEJIMUMH, UX 0003HAUEHUS M €AUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUYHHY C
APYTUMH BEJIMYMHAMH; aHATU3UPOBATh (PU3UUYECKUE IMPOLECCHl M SBJICHUS, UCHONB3YS (DU3MUYECKHE 3aKOHBI W MPHUHIUIBL 3aKOH BCEMHPHOTO
tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHMS MEXaHMYECKOW DHEPIUHU, 3aKOH COXPAHEHUs UMIIYJIbCA, IIPUHIUI CYNEPIIO3ULIMMU CHII,
IIPUHLUIT PAaBHOIIPABUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUs BEILECTBA, Ia30BbIEC 3aKOHBI, CBSI3b CPEIHEH
KMHETHYECKOW SHEpruM TEIUIOBOIO J[BHXXEHHUS MOJIEKYJ € a0CONIOTHOM TeMIepaTypol, HEepBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpaHEHHUs
JIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHE M YCIOBUS
(rpaHuIbl, 001aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIUIIBI ICUCTBUS MAIIUH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB;

pa3jindaTth yCJIOBUSA UX 0€30IaCHOr0 UCIIOIL30BAHUA B HOBCGIIHCBHOP’I KU3HHU,
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BBINOJIHATE 3KCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (PU3NYECKUX SIBICHUH U MPOLIECCOB C UCMOIb30BaHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHUH, IIPH 3TOM
¢bopmynupoBaTh mpobdiaemMy/3agauy U TUNOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOUPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHUs, IPOBOAUTH OIBIT U
(bopMyIHMpOBaTh BHIBOAKI;

OCYILLIECTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIUYMH, NPH 3TOM BHIOMPATH ONTHUMAJbHBIA CHOCOO0 M3MEPEHHsS M HCIOJIb30BATH
M3BECTHBIE METO/bI OLEHKH MOTPEIIHOCTEH M3MEpPEHHIi; UCCIIeJ0BATh 3aBUCUMOCTH MEXAYy (U3NUYECKUMHU BEJIMYMHAMU C HCIIOJIb30BAaHHEM IPSIMBIX
U3MEPEHUH, MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH (PM3MYECKMX BEJIWYHH B BHUIE TaOJIUI] U
rpaduKoB, JeaTh BEIBOBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

coOmogaTh mpaBuia OE30MaCHOrO TpyAa NpU TNPOBEICHUM HCCIEAOBAaHMNA B pamMKax y4eOHOro HKCHEPUMEHTa, yueOHO-HCCIIEOBATEIBLCKON W
MIPOEKTHOM JIEATEIIbHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1aO0OpaTopHOro 000py10BaHHUS;

pemaTh pacu€THbIE 3aJla4d C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO, MCIONB3Ys (PU3MUECKUe 3aKOHBI W MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIIOBUS
3aaun BbIOMpPATh (PU3NYECKYI0 MOJIENb, BBIIEIATh (PU3MUYECKHE BEIUYMHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ pelieHHs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAYCeHUS (PU3UUECKOM BETMUUHBI;

pelaTb KayeCTBEHHBIC 3a/aud: BBICTPAaUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY pPACCYKICHUW C ONOPOM Ha W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS;

UCTOJb30BaTh MPH PELICHUH YYEeOHBIX 3ajad COBPEMEHHbIE WMH(OpPMAIMOHHBIE TEXHOJIOTUHM Ui TOHMCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAUU H
NPEJCTaBICHUA Y4eOHON M HAY4YHO-TIOMYJISAPHON MH(pOpMALKHU, TOTYYEHHOW U3 Pa3IMYHBIX MCTOUYHMKOB, KPUTHUECKH aHAIU3UPOBATH MOJIY4aeMYIO
MH(OPMAIIHIO; PUBOJUTH MPUMEPHI BKJIA1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTUE TEXHUKU U TEXHOJIOTHA;

UCTOJIB30BAaTh TEOPETUUECKHUE 3HAHUS MO (U3MKE B IMOBCEIHEBHOM KHM3HHM JUIsl oOecriedeHUs 0e30macHOCTH IMpH oOpalleHHH ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUISI COXPAHEHHS 3I0POBbsI U COOJIIOICHHUSI HOPM 3KOJIOIMYECKOT0 TIOBEACHHUS B OKpYXKAloIe cpee;

paboTaTh B TPYIIE C BHIMOJHEHUEM PA3IUYHBIX COLMATBHBIX pPOJICH, TUIAHUPOBATH PA0OTy TPYIIIBI, PAlOHATBHO pacHpedeisaTh OOS3aHHOCTH U
IUTAHUPOBATh JICATEIbHOCTh B HECTAaHJAPTHBIX CHUTYaIUsAX, aJeKBaTHO OIIGHWBATh BKJIAJ KaXIOTO0 W3 YYAaCTHUKOB TPYIIBI B PpEHICHHE
paccMaTpuBaeMoii PoOIEeMBI.

OcHoBHas ¢popMa opraHu3anuu 00pa3oBaTeIbHOI0 MPoOIecca — KIACCHO-YPOUHAasi CUCTEMA.

IIpexycmaTpuBaeTcs npuMeHeHUe CJIeIYIOIUX TEXHOJIOTUH 00ydeHus :

1. TpaJAULIMOHHAS KJIACCHO-YPOYHAsI
2. WUTPOBBIE TEXHOJIOTUH
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3. 3JIEMEHTHI MPOOJIEMHOTO 00YIEHUS
4. UKT
5. HUCCIIEJOBATEILCKHE

Bunast 1 popMbI KOHTPOIIS: TPOMEKYTOUHBIN (CaMOCTOSITEIbHBIE pabOThI), IPEAYNPEAUTEIbHBII KOHTPOIIb (IIPOBEPOYHbIE PabOThI);
KOHTPOJIbHBIE PAOOTHI.

CucreMa OleHKH JOCTIKEHMI VIanuxcs

Ha ypokax (¢u3uK# OIleHHBaIOTCS MPEXKE BCETO:
- IPEIMETHYIO KOMIIETEHTHOCTH (CITIOCOOHOCTD penIaTh MpoodaeMbl CpeICTBAMH MIPEIMETA);
- KJIOYEBBIE KOMIIETEHTHOCTH (KOMMYHUKAaTUBHBIE, yU€OHO-I103HABATEIIbHBIC);

- o0mieyueOHbIe ¥ MHTEIUICKTyaJIbHbIC YMEHUS (YMEHHS paboTaTh C pa3IMYHBIMUA UCTOYHHKAMU WH(OpPMAITMU, TEKCTAMH, Ta0IHIIaMH, CXEMaMH,
WHTEPHET - CTPAHUIIAMH U T.11.);

- YMeHHe paboTaTh B mapax (B KOJUIEKTHBE, B TPYIIIE), a TAKXKE CAMOCTOSTEIBHO.

OTtnaeTcs NpUOPUTET MUCHMEHHOM (DOPMBI OLIEHKH 3HAHUM HaJl YCTHOM.

CucreMa OICHUBAHNSA.

1. OnleHKA YVCTHBIX OTBETOB VIAIIIUXCS.

Ouenka 5 craBUTCS B TOM Cjy4yae, €CIIM y4YallUHCs TOKa3blBa€T BEPHOE IMOHMMAaHHME (DU3UYECKON CYIITHOCTH pPacCMaTpUBAEMbIX SIBICHHU W
3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUH, 1aeT TOYHOE OIpe/eJeHHE W HCTOJKOBAaHHE OCHOBHBIX NMOHATUN M 3aKOHOB, TEOPHI, a TaKKe MPaBHIbHOE
onpezaeneHue (PU3NYECKUX BEIWYUH, UX €IWHULl U CIOCOOOB HM3MEpPEHUs; MPABUIIBHO BBIMOIHIET YEPTEXKHU, CXEMbl U IpadUKU; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHy, COIPOBOXK/IAET paccka3z HOBBIMU MPUMEpPAaMH, YMEET NPUMEHATh 3HAHMUSI B HOBOM CUTYallu IPU BHIIOJHEHUHM MPAKTUYECKUX
3aJJaHU; MOXKET yCTaHABIMBATh CBA3b MEXKIy M3y4aeMbIM M paHee M3yYCHHBIM MaTepHalOM IO Kypcy (DU3MKH, a TaKKe ¢ MaTepHajoM YCBOCHHBIM
IIpYU U3YYEHUHN JIPYIUX MPEIMETOB.

Ounenka 4 ctaBUTCS B TOM cllydae, €CJIM OTBET YYEHHKA yJOBJIETBOPSIET OCHOBHBIM TpPeOOBaHUSM K OTBETY Ha OIEHKY 5, HO 0€3 HCII0JIb30BaHUSA
COOCTBEHHOTO TUIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHHsI 3HaHUI B HOBOM cUTYyaIuu, 6€3 UCTOIb30BaHUS CBA3€H C paHee M3yYCHHBIM MaTepHallOM,
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YCBOCHHBIM IIPpU HU3YUYCHUU APYTUX NPCAMCETOB; C€CJIAU y‘-I&H.[HﬁCSI A0ONYCTUIT OOHY OH_II/I6Ky Ik He Ooiee ABYX HCOOYCTOB U MOKCT UCHPABUTH HUX
CaMOCTOSTEIIbHO HIIM ¢ HEOOJIBIIOMH IMOMOIIBIO YYHUTCIIA.

Ouenka 3 cTaBUTCS B TOM cllydae, €CIM YJalluics MPaBWIBHO MMOHUMAET (GU3HUECKYIO CYITHOCTh PACCMaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH,
HO B OTBETE HMMEIOTCS OTAEIbHBIC MPOOENBl B YCBOCHHH BOIPOCOB Kypca (U3HMKH; HE MPEMSATCTBYET NajlbHEHIIEMY YCBOCHHIO MPOTPAMMHOTO
MaTepuaga, yMeeT MPUMEHSTh IMOJYYCHHbIC 3HAHUS TPU PEHICHHH TPOCTHIX 3aa4 C UCIOJIB30BAHUEM TOTOBBIX (OPMYJ, HO 3aTPYIAHSIETCS MPH
pelieHny 3a1a4, TpeOyImMX mpeodpa3oBaHus HEKOTOPHIX (HOpMYIT; JOMYCTHI He Oojiee 0lHOM rpyOoit u onHOM Herpy0oil ommbOku, He Ooiee IBYX-
TpeX HEerpyObIX HEJOUYETOB.

Onenka 2 cTaBUTCA B TOM Cllydae, €CIU y4alllUWCs HE OBIAJeN OCHOBHBIMU 3HAHUSMHU B COOTBETCTBHU C TPEOOBAHUSMHU U JIOMYCTHJI OOJBIIE
OIIIMOOK M HEIOUYETOB, YEM HEOOXOIUMO IS OLIEHKH 3.

O].[eHKa 1 cTaBHUTCS B TOM cJIyvdac, €CJId YYCHUK HC MOXKCT OTBCTUTH HU HA OJUH U3 TTOCTABJICHHBIX BOIIPOCOB.

2. Onenka nucbMEeHHbIX KOHTPOJLHBIX PA0OT.

Ouenka 5 craBuTcs 3a paboTy, BHITOJTHEHHYIO TIOJIHOCTHIO 0€3 OTMOOK M HET0YETOB.
Ouenka 4 craButcs 3a paboTy, BBIIIOJHEHHYIO MIOJHOCTHIO, HO MPU HAIMYMH HE 00Jiee OHOM OMMOKHN M OHOTO Helo4eTa, He 0oJiee TpeX HEeI0UETOB.

Ouenka 3 craBuTCs 32 padOTy, BBIMOJIHEHHYIO Ha 2/3 Bceil paboThl MPaBUIIBHO WM NPU AONYIICHUU He Oosiee OHOM TpyOoit ommOku, He Ooiee Tpex
HErpyObIX OIMOOK, OJJHOM HErpyOoii OIMOKH U TPeX HEJAO0UYETOB, IPU HATMYUU YETHIPEX-TIATH HEJOUYETOB.

Ouenka 2 craBuTcs 3a padoTy, B KOTOPOH YMCIO OMMOOK M HEJOYETOB MPEBHICHIO HOPMY JJIsl OLIEHKHM 3 WM MPaBWIBHO BBIIOJHEHO MeHee 2/3
paboThI.

Ouenka 1 craBuTcs 3a paboTy, HEBBITIOJHEHHYIO COBCEM WJIM BBIMIOJIHEHHYIO C TPYObIMH OIIMOKaMHU B 3aaHUSX.

3. Onenka J1adopaToOpHLIX PadoT.

Onenka 5 ctaBUTCA B TOM cCily4ae, €CJIM Y4YalllMHCS BBINOJHWI paboTy B MOJHOM 00BbEME ¢ COOIIOAEHHEM HEOOXOIUMOM MOCIEN0BATEIBHOCTU
IIPOBE/ICHUS OIBITOB U U3MEPEHUI; CaMOCTOATENBHO U PALIMOHAIBHO MOHTHPYET HEOOX0JUMOe 000pyI0BaHHE; BCE OMBITHI IPOBOJUT B YCIOBUAX U
pexxumax, 00ecleYMBaOUINX IOTY4YE€HUE MPAaBWIBHBIX PE3yJbTaTOB U BBIBOJOB; COOMIOAAET TpeOOBaHMs IpaBH O€30MAaCHOrO TPyJa; B OTUYETE
NPaBUIBHO M aKKypaTHO BBIMOJHSAET BCE 3alHCH, TAONUIIbI, PUCYHKH, YEpPTEKH, TpapuKH, BBIYMCICHUS, MPABUIBHO BBINOIHIACT aHAIN3
MIOTPELIHOCTEM.
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Ouenka 4 cTaBUTCS B TOM Clly4yae, €CIH YYalHics BBITOJIHUI pabOTy B COOTBETCTBHH C TPEOOBAHUSAMU K OIICHKE 5, HO JIOMYCTHII JIBAa-TPH HE0UYeTa,
He Oosiee 0THOM HerpyOO OMIMOKY U OJJHOTO HEJ0YETa.

Ouenka 3 cTaBUTCS B TOM CJIy4ae, €CIIU yJalluics BBIMOIHII paboTy HE MOJHOCTHIO, HO 00bEM BHITIOJTHEHHON YacTH TaKOB, UTO MO3BOJISET MOTYUYHUTh

MPpaBUJIBHBIC PC3YJIbTATHI U BBIBOABI, €CJIX B XO/JI€ MPOBCACHU A OIbITA U I/ISMGPCHI/Iﬁ ObLIH AOMYIICHBI OIIINOKH.

Ounenka 2 craBUTCS B TOM ClIy4ae, €CIU YYallUHCS BBINOJHWI PAabOTy HE MOJHOCTHIO M OOBEM BBINIOJHEHHOW paboOThl HE MO3BOJISIET CHAEaTh
MIPaBWJIbHBIE BHIBObI, BEIYMCIICHHUS; HAOIIOICHUSI IPOBOAUIUCEH HETIPABUIHHO.

Ouenka 1 cTaBUTCS B TOM cllydae, €CJIM yYalluiicsi COBCEM HE BBITIOJHUI PaboTYy.
Bo Bcex ciydasix oljeHKa CHHXKAeTCsl, €CIIU yJalluiicsa He co0roaan TpeboBaHU MpaBmil 0€30MMacHOTo TPy/Ia.

IlepeyeHb OIIMOOK.

I. I'py0Obie ommoOku.

1. He3nanue omnpeneneHuii OCHOBHBIX TOHSTHH, 3aKOHOB, MPAaBWJ, IOJIOXEHUH Teopuu, (GOpMYN, OOIIECTIPUHATHIX CHUMBOJIOB, O0O3HAYEHUS
(bU3MYECKUX BEIIUMYNH, SAUHHUITY U3MEPECHHUS.
2. HeymeHue BBIIEIATH B OTBETE TNIABHOE.
3. Heymenune npuMeHSTh 3HAHUS IS PEIICHUS 3a/1a4 U OObSICHeHUs (PU3UYECKHX SBIICHUN; HEMPABUIBLHO CPOPMYITHPOBAHHBIC BOMPOCHI, 3aIaHUS WITH
HEBEpHBIC OOBSICHEHUS X0/1a UX PElICHHS, He3HAHNE TPUEMOB PEIICHUS 3aJ1a4, aHAJIOTUYHBIX paHee PEIICHHBIMH B KJIacCe; OMIMOKH, MTOKA3hIBAIOIIIE
HEIMPaBUIbHOE TOHUMAHUE YCIOBUS 3a/1a4U WIM HEMPABUIHLHOE UCTOJIKOBAHUE PEIICHHUS.
4. Heymenue yuTath U CTpOUTH TpaduKy U MPUHIUITHAIBHBIE CXEMBI
5. Heymenue moarotoButh K paboTe yCTaHOBKY WJIM JJabopaTopHOe 000pYyJOBaHHE, MPOBECTU OMBIT, HEOOXOIUMBIE pAcUeThl WJIM HCIOIb30BaTh
MOJIy4YEHHBIE JJaHHbBIE AJIs1 BHIBOJIOB.
6. HeOpexxHoe OTHOIIIEHHE K J1a00paTOpHOMY 000PYIOBAHUIO M H3MEPUTEIHHBIM IMMPUOOpaM.
7. HeymeHue ornpenenuTh MOKa3aHusi H3MEPUTENHLHOT0 Iprudopa.
8. Hapymenue tpeboBaHmii mpaBui 0€30MacHOTO TPY/1a MPHU BHIIIOJHEHUN SKCIIEPHUMEHTA.

I1. HerpyObie ommokm.

1.Hetounoctu (hopMyaHpOBOK, ONpe/eNeHni, 3aKOHOB, TEOPHid, BBI3BAHHBIX HEIMOJIHOTOM OTBETa OCHOBHBIX MPU3HAKOB OMPEICISAEMOIO MOHSATHS.
Omun6OKy, BEI3BaHHBIE HECOOIIOIEHUEM YCIOBUN TPOBEICHHS OTIBITa UM U3MEPEHUH.

2.0mmOKHY B YCIOBHBIX 0003HAUEHUSAX HA MPUHIUIHAIBHBIX CXEeMaX, HETOYHOCTH YepTekeil, rpaduKoB, CXEM.

3.ITponyck MWK HETOYHOE HANMCAHUE HAUMEHOBAHUH eTMHULl (PU3NUYECKUX BEJTHMYUH.

19



4.HepanmoHaabHbII BEIOOP X0OAa PELICHHUS.
I11. Hexouersl.

HepaHI/IOHaHLHBIC 3aIMUCH ITPU BBIYUCIICHUAX, HCPAINOHAJIIBHBIC IIPUCMBI BbI‘-IPICJ'IGHHﬁ, Hp606p330BaHHﬁ " pCHICHUSA 3a1a4.

1

2. Apudmerndeckne omrOKHA B BEIYUCICHUSIX, €CITH ATH OIIUOKH rpy00 HE HCKAKAIOT PEATbHOCTh TIOIYYEHHOTO PE3yJbTaTa.
3. OtaenbHbBIE MOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA WIH OTBETA.

4. HeOpexxHOe BBITIOJIHEHHE 3aITUCEH, YePTEKEH, cXxeM, rpaduKoB.

5.0pdorpadudeckre u MyHKTyaIlMOHHBIC OIIHOKH.

HNucTpyMeHTApUi /18 OEHUBAHN S JOCTH KEHUH VIaINXCs

KauectBo y‘Ie6HO-BOCHI/ITaT€JII:HOI‘O mpomnccca OTCICKUBACTCA, IPOBOJA:

- TECTUPOBAHHUE,

- CAaMOCTOATENbHBIE U TIPOBEPOYHBIE PabOTHI,
- mabopaTopHbIe PabOTHI,

- KOHTPOJIBHBIE PAaOOTHI,
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Iloypounoe naanupoeanue yueonozo mamepuana no ¢usuxe 6 10 knacce (3 uaca 6 neoento, 102 uaca 6 200)

Ne Bun Conepxxanue
Tema ypoka
ypoka KOHTP. [IporpamMmmHoe conepxaHue OcHOBHBIE BUBI ACSITETLHOCTH 00YJaIOIINXCS
Tema 1. Kunematuxka (19 yacos)
Uro u3yuaet ¢pusuka? ®usuka — Hayka o npupoze. Hay4aHbie MeToibl N3yuenue Hay4HBIX (AMIIUPUYECKHUX u
du3nyuecKue SIBJICHUS. HO3HaHMS OKpYIKaromero Mupa. Poip TEOPETHUUYECKUX) METOJIOB TIO3HAHUSl OKPYKAIOUIEro
1/1 Mexanvka. Habnronenus u JKCIIEpUMEHTA U TEOPUH B MPOLECCE MO3HAHUSA MHpa. OO6cyxaenue T'paHuUIl IIPUMEHUMOCTHA
OIIBIT IPUPOIBI. DKCIIEPUMEHT B (PU3HKe. ¢u3nUeckux 3aKOHOB M Teopuil. PaboTa B rpymme mo
OCHOBHEIC HOHSTIs MOHCHI/IpOBaHI/Ie q)H3I/IquKI/IX SIBJICHUU U IMOATOTOBKE KOPOTKHUX C006I_I16HI/II71 O poJIn U MECTEC
2/2 nporieccoB. Hayunbie runore3sl. Ousndeckre (usuky B Hayke M B NPAKTHICCKOH NCATCIBHOCTH
MEXaHUYECKOTO IBUKEHUS i
i 3aKOHbI U TeOpHH. [ PAHHIIb IPHMEHUMOCTH moneil. JlemMoHcTpanMsi aHalIOroBbIX U IU(POBBIX
3/3 | Pemenue 3anau (busmaeckix 3aKoH0B. [[PHHIIT COOTBETCTRHSL. U3MEPUTENIBHBIX npubopoB, KOMITBIOTEPHBIX
BexTopb! 1 uX npoekuuu Ha 0[0) P JAaTYUKOB.
4/4 0JIb 1 MECTO (PU3HKU B POPMHUPOBAHUHT
KOOPJAUHATHBIC OCU COBpPEMEHHOI HayYHON KapTHHBI MUPA, B 1
. . OBEJICHUE AKCIIEPUMEHTA: U3y4eHHUE
5/5 [IpakTHKyM 10 OIIPENETIECHUIO CII IIPaKTUYECKOHN NEATEIbHOCTH JIIOJEH. H eI)paB}?OMepHoro BIKH I/II) 4 ¢ Lebo OHpeL[}ef.;eHI/ISI
IIPOCKLUN ITEpEMELICHUS. ”
PABHOMEPHOE NAMONHHEHAHOE MexXaHHYecKoe IBIKeHHe. OTHOCHTEbHOCTD MTHOBEHHOW CKOPOCTH; HCCIIEIOBAHHUE COOTHOIICHUS
6/6 JIBYDKCHUE Fpad)nquKoe MEXaHUYCCKOI'O IBHMXKCHUA. Cucrema otcuéra. MCKAY HYyTAMH, HPOUICHHBIMA TCIIOM 3a
- Tpaexropus. Tlepemernienne, ckopocTs (cpexmss | NOCICAOBATENbHBIE  PABHbIE POMEKYTKH  BPEMEHH
npezacrasienue PI1J] MpY PABHOYCKOPEHHOM JIBUKECHHHM C HA4aJIbHOM
CKOpPOCTb, MTHOBCHHA CKOpOCTL) " YCKOpCHUC o
7/7 | Pemenue 3anau CIl N CKOPOCTBIO, PAaBHOW HYJI0; W3Y4YCHHE JBHKCHHUS
2 (v}
P MATCPHAIIBHON TORIC, HX HPOCKIIH fa ocH IapyKa B BS3KOM JKUIKOCTH; HM3YyYEHUE JIBHIKCHMS
8/8 CILICHHUC 33134 cucTeMbl KoopAuHaT. CloXKeHue NepeMeIeHUN 1 Tema, GPONICHHOTO FOpI/I3OI;TaJIbHO OGBLsCHEHIE
Konmponenaa paboma Nel Il/p CJI0KEHHE CKOpOCTel. PaBHOMEpHOE 1 ’ N '
9/9 PII ; OCHOBHBIX  IPHUHILMIOB  JCHCTBUS  TEXHUYECKHUX
PaBHOYCKOPEHHOE MPSIMOITMHENHOE JBUKECHHE. YCTPOHCTB, TAKMX Kak: CHMAOMETp, IEMHBIE W
HepaBromepHoe fBIIKEHHE. ['paguky 3aBHCHMOCTH KOOp/MHAT, CKOPOCTH, pPEMEHHBIE TIEpeNayd JBWKEHHS; M YCIOBHH HX
b
10/10 CkopocTh, yCKOpeHHE. YCKOpCHMA, IyTH 1 TICPEMCIUCHUS MATCPUANILHON | Ge30macHOr0 UCIOIb30BAHUS B TOBCCIHEBHOMN KU3HH.
[IpsamonuneniHoe TOYKH OT BpeMeHH. CBOOOIHOE MaJIEHHE. Pemienne pacu€TtHBIX 3amad  C  SBHO 3aJaHHOM
PAaBHOYCKOPEHHOE JIBIKEHHE VcKopeHne cBOOOIHOTO HaICHHU. (bu3MYECKON MOJENBI0 C MCTIOJIB30BAHUEM OCHOBHBIX
['paduecKoe IpeCTaBICHHE ®0 KpuBonuneiiHoe nBmkenne. [[Bimkenne dbopmyn  kuHemaTtuku. IlocTpoenme u  aHanIu3
11/11 MaTepHalIbHOU TOUKH T10 OKPYKHOCTH C rpaUKoOB 3aBUCUMOCTEN KHHEMATUYECKUX BEIUYUH

PaBHOYCKOPEHHOI'O ABWKEHUS
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Pemenue 3amay.

IIOCTOSIHHOM 1O MOAYJII0 CKOPOCTHBIO. Vrioosas

OT BPEMEHH I PAaBHOMEPHOTO U PaBHOYCKOPEHHOTO

_]Iaﬁopamopﬂa}l paﬁoma Nol CKOpPOCTH, JIMHEHAS CKOpPOCTh. HepI/IOI[ u Hp;IMOJII/IHGfIHOFO JABMOKCHUA. Pacmnio3naBanue
o «3ydeHne HePaBHOMEPHOTO gacTora obpamenus. LlenTpoctpemMurensHoe (bI/ISI/I‘IeCKI/IXV ABJICHUH B y4eOHBIX ONBITaX U
i OKpY KaroIen KU3HHU: aBHOMEpHOE u
JBYDKCHHS C LEITBIO ycKopeHue. TexHu4ecKue yCTpoucTBa 1 Py i1 pu P
T r——— NPaKTUIECKOE MPUMEHEHUE: CITHIOMETP, PaBHOYCKOPCHHOC NPSIMOTMHEHMHOC JABIIKECHHE,
JBIKEHNE CHAPSIOB, LIETHbIE U PEMEHHDBIE CBOOOHOE MaJIEeHUE TEeJ, JBUKCHHE MO OKPYXKHOCTH.
CKOPOCTH». repenaun Onucanue MEXaHUYECKOTO JIBHKCHUS C
13/13 [ToaroroBka K KOHTPOJILHOM WCIOJIb30BaHNEM (U3NYECKUX BEITUYHH: KOOpPIMHATA,
paboTte MyTh, TEpEMEINICHNEe, CKOPOCTh, ycKopeHue. PaboTa B
Konumponvnas paboma Ne2 K/p rpynmax Tpu  [UIAHUPOBAHHWH, MPOBEICHUH U
14/14 UHTEPIPETALMU  PE3YILTATOB OINBLITOB, M aHAIM3€E
«Kunemaruka PV JI»
JIOTIOTHUTEIHHBIX HCTOYHUKOB HH(OpPMAIIUU IO TeMe
CBoOonHoe magenue. Pemenue
15/15
3a1a4y
16/16 | Pemenune 3amau
17717 [TpoBepounas pabota o reme | Ilp/p
«CB0OOIHOE TTAJICHUEY.
PaBHOMEpHOE BMKEHUE 110 Jp
18/18
OKPY>KHOCTH
16/19 CamocrosiTenpHas padboTa 1o Cwm/p
pEIIeHHIO0 3a/1a4
Tema 2. /lunamuxa (13 uacoes).
1/20 | Vnepuws. 3axonsr HefoTora HpHHuI:In OTHOCHUTEJILHOCTHU lanunes. | CpaBHEeHUE Macc, B3aUMO/ICUCTBYIOIINX TEJl.
Ilepseii 3axkoH Herotona. HMuepumanbsble | Mi3ydeHue  3aBUCMMOCTHM  CWJIBI  YIPYIOCTH — OT
2/21 | Pemenue 3anau @0 cucteMbl otcuéra. Macca Tema. Cuna. | gedopmari; CpaBHEHHUE CHUJI TPEHUS TOKOsI, KAYCHHS
Tposepounas pabota "3akonsr | [/p [MpuHIMI cyneprno3uuu CHIL Bropoit 3AKOH | M CKOJIB)KEHHUSI. OObscHeHue HEBECOMOCTH.
3/22 HeoTona" HeroToHa i MaTepuansHoit Touku. Tperuit | IIpoBenenue SKCIEPUMEHTA! YICCIIEIOBAHHE
3aKk0oH HprOoTOHA i1 MaTepHalbHBIX TOYEK. | 3aBUCHMOCTH CHJI  yIIPYTOCTH, BO3HHUKAIONINX B
4/23 | Cunet B npupope. IloTopenue 3aKOH  BCEMHpHOTO  TAToTeHHsA. Cmia | Ipy)XHHE U PE3NHOBOM 00paslle, oT X aedopMarum;
3aKOH BCEMHPHOI'O TATOTCHHS. Tsokectd. [lepBasg KocMHMueckass CKOPOCTb. | M3ydyeHHE  JIBIKEHHS  Opycka IO  HaKJIOHHOH
5/24 Cuna Tspkectu. Ilepsast Cuna ymnpyroctu. 3akoH ['yka. Bec Ttena. | mimockocty; OO0bsicHeHne 0COOEHHOCTEM
KOCMUYECKad CKOPOCTE. Tpenne. Bunbl TpeHus (1OKOS, CKOJIBKEHUS, | PABHOMEPHOIO u PaBHOYCKOPEHHOTO

Pemenue 3amau
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Cuna ynpyroctu. 3akoH ['yka.
Pemenue 3anau.

kauenus ). Cuna tpenus. Cyxoe Tpenne. Cuma
TPCHUA CKOJIBXKCHUSA WU CHJIa TPCHUSA IMOKOS.

MIPSIMOJTMHEHHOTO JIBM)KEHUSI, CBOOOJHOTO TaJACHUS
T€J, JIBMXKCHHS MO OKPYXHOCTH HAa OCHOBE 3aKOHOB

Jabopamopnas paoma Ne 2 Koaddumment tpenus. Cuna conporuBnenus | HeroToHa, 3aKOHA BCEMUPHOTO TATOTEHHS.
6/25 | «lcciienoBaHtIe 3aBHCHMOCTH NpU JBIDKEHUU Tella B JKUAKOCTH wid ra3e. | OObSCHEHWE  OCHOBHBIX  MPHUHIMIIOB  JEHCTBUS
TexHuueckue YCTpOIICTBA M NPAKTHYECKOE | MOMUIMIHUKOB W HMX MPAKTUYECKOTO0 MPUMEHEHUS.
CHIT YIIpYTOCTH, BOSHHKAIOLIHX NpUMEHEHHUEe:  TMOAIIUMHUKK,  JaBrkeHue | OObSCHEHHE [BIKEHUS HCKYCCTBEHHBIX CITyTHHUKOB.
B IIPY>XMHE K PESHHOBOM UCKYCCTBEHHBIX CITYTHHKOB Pemrenre pacyéTHBIX 3afad C SBHO 3aJaHHOM
obpasie, OT UX JepOopMaIHn.» (bu3MUYECKON MOJENBI0 C MCIOIh30BAHUEM OCHOBHBIX
Bec tena. HeBecoMOCTB. 3aKOHOB M Q)OpMYJ'I IUHAMHUKH. PacrmosHaBanue
7/26 Pemenne 3a1au ¢u3NYeCKUX SBICHUH B  Y4eOHBIX ONBITAX U
L g y— OKpY>KaloIleH KU3HU: UHEPIUS, B3aUMOJICHCTBHE TEl.
8/27 AHanu3 (U3MYECKUX TPOLECCOB M  SBJICHUH C
cuibl TpeHus. Pemenue 3anaq .
UCIOJIb30BAaHUEM 3aKOHOB M TPUHIUIOB: 3aKOH
JIBrKeHHE Tena Ha 0 BcemupHoro tsarorenus, I, 11 u III 3akonsr HeroToHa,
9/78 TOPU30HTAJIU O] IEWCTBUEM TIPHHITATT CYIEePIIO3UIINH cul, MIPUHIUIT
HEeCKOJIbKuX cui. Pemenue PaBHOIIPABHOCTU MHEPIUAIBHBIX CUCTEM OTCUETA
3a1a4
JIBr>keHue Tena 1o AEUCTBUEM
10/29 | HECKOMBKUX CHJI HA HAKJIOHHOM
MIJIOCKOCTH
11/30 | Pemenune 3amau
[ToaroToBka Kk KOHTPOJIBLHOU
12/31
pabote
13/32 Koumponsnas paboma Ne 3. K/p
10 paszaeiny «/Iunamuka»
Tema 3. 3akonwt coxpanenusa ¢ mexanuke. (9 uacoe)
Unmmnynsce Tena. Ummynse cunsr. | PO Hmmnynsc matepuanbHOM ToUkH (Tena), cucteMsl | [IpoBeneHne SKCriepuMeHTa: H3y4eHHne abCOIOTHO
1/33 Pemenue 3azau MaTepUalIbHBIX TOUYEeK. IMITyIbC CHUIIBI U HEYNPYTOro yaapa ¢ IIOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
W3MEHEHHE NUMITYJIbCa Teaa. 3aKOH COXPaHEHUS MAasATHHUKOB. UCCJIICIJOBAHHUEC CBA3U a00TBI CHIIBI C
y p p
234 3aKOH COXpaHEHHUS UMITYJIbCA. 0l0) UMITyJIbca. PeakTuBHOE MBIKeHNEe. PaboTa CHbl. | M3MEHEHHEM MEXaHWUIECKOM SHEPTHH Tejla Ha IIpuMepe
PeakTHBHOE JBIKCHUE. MomtHocTs cuibl. KnHeTHueckast SHeprus pacTsbKeHUs! pe3uHOBOTO KTyTa. OTieHKa aO0COMOTHBIX H
PCHIGHI/IC 3agau ((3aKOH MaTepPIaJ'IBHOfI TOYKH. TeopeMa 00 U3MEHEHUN OTHOCHTCIIbHBIX HOFpeHlHOCTeﬁ I/IBMepGHI/If/i (1)I/ISI/ILI€CKI/IX
3/35 KUHETHYCCKOH OHCPruu. HOTGHLII/IaJ'H:HaH BenuuH. Pemenne paC‘-IéTHBIX 3aJa4d C ABHO BaHaHHOf/’I

COXPAaHCHUSA UMITYJIBCA).
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[TpoBepounas pabora IIp/p | oueprus. [loTeHnuanbHas SHEPTHs YIPYTO (bU3HUYECKOI MOJICITBIO ¢ UCTIOJIE30BAHUEM OCHOBHBIX
4/36 | "VMmyibe. 3aKoH COXpaHeHus nepOpMUPOBaHHOW NPYKUHBI. [loTeHManbpHas 3aKOHOB ¥ (OpMYJT TUHAMUKH U 3aKOHOB COXPAHCHIS.
" SHEPTHUs Tela BOJIU3U MOBEPXHOCTH 3EMIIH. Pernrenue kauecTBEHHBIX 3a/1a4 C OMOPOI HA U3YYCHHbIC B
MMITyJbca IMoTeHIMAaTbHBIC U HEMTOTCHIIUATBHBIC CHJTBI. paszene «MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH U
/ IToBropenue. Pabora. ®0 CBs13b pabOTHI HEMOTCHIINATHHBIX CHII C dbm3udeckue sBiaeHUI. OnrcaHue MEXaHTIECKOTO
5/37 MOIIHOCT. U3MEHEHHEM MEXaHUUECKON SHEPTHH CHCTEMBI JIBYDKEHUS € HCTIONh30BaHUEM (DU3UUECKUX BEJINYMH:
6/38 | Pemcnne saaq TeJT. 3aKOH COXPAHCHUS MEXaHHUUCCKOW SHEPTUH. | UMITYJILC TeNa, KHHETHUECKAs SHEPTUs TOTCHITHATbHAS
Ynpyrue u Heynpyrue CTOJIKHOBCHUS. SHEPTHus, MEXaHUuuecKkas pabota, MeXaHHUECKast MOITHOCTb.
OHeprus. 3aKOH COXPaHEHUs @0 TexHUYeCcKHe yCTPOICTBA U MPAKTHIECKOE AHanus QpU3MYECKUX ITPOLIECCOB H SABJIEHUI C
SHEPrUU B MEXAHUKE. NPUMEHEHHUE: BOJOMET, KONIEP, MPYKUHHBIH HCTIONb30BaHUEM 3aKOHA COXPAHCHUS MEXaHHUECKON
7/39 N3MeHeHre MeXaHHueCKOil MUCTOJIET, IBKCHUE PaKET. SHEPTHUH, 3aKOHA COXPaHCHUS UMITyJIbca. OObSICHEHHE
OCHOBHBIX TPHHIIUIIOB JICHCTBUS U MTPAKTUIECKOTO
sHepruu. Pemenue 3anau . . N
- MPUMEHEHHUS TEXHUIECKUX YCTPOMCTB, TAKUX KaK: BOJOMET,
3740 HoxaroroBka K KOHTPOJIBHON n/p KOTEP, MPYKUHHBIN mUcToNeT. OOBSCHEHHE IBYKCHUS
pabore. pakeT ¢ onopoii Ha U3y4eHHbIe PU3HUCCKHE BETUINHBI 1
Konumponvnas pasoma Ne 4 K/p 3aKOHBI MEXaHUKH. VICronb30BaHue PH IMOATOTOBKE
COOOIICHHUH O MPUMEHEHNUH 3aKOHOB MEXaHUKH
«Pabora. DHeprusi. 3aKOHBI N
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI TS TIOMCKA,
COXpaHCHUA CTPYKTYpPHUPOBAHUS, HHTEPIPETALIUY U TIPEICTABICHHS
9/41 HH(POPMAITUH, KPUTHUCCKUH aHATTU3 TTOJTydaeMOit
uHpopmarun [IpoBeieHre KOCBEHHBIX U3MEPEHHIA,
HCCIICIOBAHUMA 3aBUCUMOCTEN (PU3NIECKUX BEITHYUNH,
MPOBEPKa NPETIOKCHHBIX THITOTE3.
Tema 4. Cmamuxka. 4 uaca
PaBsHOBecue Tenma. Buasl un TloctynartenbHOE U BpalllaTeIbHOE JIBHXKEHUE HccnenoBanue yciioBuil paBHOBECHs TBEPAOTO Tea,
3aKOHBI PABHOBECHSL. a0COIOTHO TBEPAOTO Tela. MOMEHT CHIIBI MMEIOILIEro OCh BPallIEHH.
OTHOCHUTEIILHO OCH BpamieHus. [11euo CuIbl. Perirenue pacyéTHBIX 33/1a4 C SBHO 33 JaHHOW (PU3UUECKON
1/42 /labopamopnas paboma Ne3 YcioBus paBHOBECHs TBEPIIOTO Tea. MOJIEJBIO C UCTIONB30BaHHEM OCHOBHBIX 3aKOHOB U
«HccnenoBanue ycioBHit dopmyr.
paBHOBeCHs TBEPIOTO Tea,
HMMEIOLLETO OCh BPALLIEHHUS. »
2/43 | Pemienue 3aga4
3/44 | Pemienue 3amadq
4/45 CamocrosiTenpHas paboTa 1o Cwm/p

pazaeny "Cratuka"

Tema 5. MOJIEKYJIAPHASA ®U3UKA. TEIIJIOBBIE SABJIEHUS (24 yac)
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1/46

OcnHoBneble nojioxxkennst MKT.
HX onbITHOE 000CHOBAHUE.
CBoiicTBa BellleCTBa C TOUKH
3penust MKT

2/47

Macca monekyinsl. Pazmepsl.

0l0)

3/48

CKOpOCTb JBMKEHUS MOJIEKYIL.
OmnsiT HlTepHa

4/49

Pemenue 3amau

5/50

WUneanbusiii raz. OcHOBHOE
ypaBHeHue MKT uneanbsHoro
raza. 3akoH JlampTOHA.

0l0)

5/51

CBs3b IaBJICHHUSA ra3a co
cpeaHel KHHETHYECKOM
SHEPTUeH BUKEHUSI MOJIEKYII.
Pemenue 3amau

7/52

Temneparypa kax
MaKpOCKOIUYECKast
XapaKTepUCTHKA Ta3a.
AOcoiroTHas TeMIiepaTypa

8/53

Pemrenue 3agau.

9/54

YpaBHEHHE COCTOAHUSA
naeanbHoro rasa. @ponranbHas
nabopamopuasn paboma Ned
"OmnpeneneHue Macchl BO3yxa
B KJIACCHOM KOMHAT€ Ha OCHOBE
n3MepeHuit oobEMa

KOMHATBI, JaBJICHUS U
TEMIIEpPaTyphl BO31yXa B HEN".

10/55

Pemenue 3amau

11/56

3aueT no Teme "UneansHbIi

"

ras

3T

12/57

T'a30BBIe 3aKOHEBI.

J/p

OCHOBHBIE MOJOKEHUS MOJICKYIISIPHO-
KMHETUYECKOH TEOPHUH U UX OIBITHOE
obocHoBaHue. BpoyHOBCKOE JBMKEHUE.
JMubdysus. XapakTep ABIKCHUS U
B3aUMOJICUCTBUS YaCTULl BenlecTBa. Moaenu
CTPOCHHUS Ta30B, XKUAKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenel. Macca u pazMepbl MOJICKYII.
KonuuectBo Bemectra. [locTosiHHas ABoraapo.
TemnoBoe paBHOBecue. TemnepaTtypa u e€
usMmepenue. [lkana temnepatyp Llenbcus.
Mopnens naeansHoro raza. OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KUHETHUECKOU TEOPUHU UCATBHOTO
rasa. AOCOJIOTHAs TeMIIepaTypa Kak Mepa
CpeJiHEe KUHETUYECKOM SHEPTHH TETIOBOTO
JBI>KEHUA yacTull rasa. [llkamna temmepaTtyp
KenwBuna. ['a30Bbie 3aK0HBI. YpaBHEHUE
MengeneeBa—Knaneiipona. 3akon JlansToHa.
M3omporieccrl B ucanbHOM ra3e ¢ HOCTOSSHHBIM
KOJIMYECTBOM BeliecTa. I paduueckoe
MPEACTABICHUE U30IPOILIECCOB: U30TEPMa,
n3oxopa, uzobapa. TexHuueckne yCTpOrnCcTBa 1
MIPaKTHYECKOE MMPIMEHEHHUE: TEPMOMETP,
Oapomertp.

TepmoaunaMuyeckas cucteMa. BHyTpeHHss
SHEPTUsl TEPMOJAUHAMHYECKON CUCTEMBI U
cIroco0nI e€ m3MeHeHus. KoaudecTBO TEIIOThI U
pabota. BHyTpeHHss 3HEPTUs 0THOATOMHOTO
HIeaTbHOTO Ta3a. BUIIBI TeIIONepeayun:
TEIIOPOBOHOCTE, KOHBEKIIHSI, U3ITyICHHE.
VaenapHas TEINIOEMKOCTh BEIICCTBA.

KonnuecTBO TEIIOTHI IIpu TeIIonepeaadc.

[IpoBeneHune 3KciepuMeHTa: ONpeIeICHHE MaCChI
BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUI
00BbEMa KOMHATBI, TABJICHUS U TEMIIEPATyphl BO31yXa
B HEH; UCCIIEJOBAHUE 3aBUCUMOCTH MEXTY
napaMeTpamH COCTOSIHUS pa3peskeHHOoro raza. OreHka
aOCOIOTHBIX U OTHOCUTENBHBIX MOTPEITHOCTEH
n3MepeHuit puzndeckux BenmnurnH. O0bsicCHEHNE
OCHOBHBIX IIPUHIUIIOB ACUCTBUN TEPMOMETPA U
OapoMeTpa 1 yCJIOBHI UX 0€30MMacHOTr0
HCII0JIb30BAaHNUS B TIOBCEHEBHOM KU3HMU.
Pacnio3naBanue pu3nyueckux sBICHUN B YICOHBIX
OTBITAX U OKpY>Karommen >xu3Hu: auddysus,
OpoyHOBcKoOe JBIKeHHe. Onrcanne TemIoBbIX
SIBIIGHUH C MCTIOIb30BaHHEM (DU3NYECKIX BEIHUMH:
JaBJICHUE Tra3a, TEMIIepaTypa, CpeIHsAsd KUHETUYeCKas
9HEPIrus Xa0TUUECKOTO ABMXKEHUS MOJIEKYI,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJI.

Ananus pu3nYecKux MpoLeccoB U SBJICHUI ¢
nucroyb3oBanneM MKT, ra3oBEIX 3aKOHOB, CBSI3H
CpPEHEW KUHETUYECKON SHEPTUU TEIIIOBOIO
JBIKEHUS MOJIEKYJI ¢ a0COIFOTHOM TeMIIepaTypoHu.
Pemenue pacu€THpIxX 3a/1a4 C IBHO 3aJaHHOU
(bu3nYecKoil MOJEINbIO C UCIIOJI30BAHNEM OCHOBHBIX
nonoxxeanit MKT, 3akoHOB U popMyIT MOJIEKYIISPHOM
¢busuku. PaboTa B rpynmax npu rmiaHUPOBAHHH,
MPOBEACHUHU U UHTEPIIPETALMU PE3YIHTATOB OIBITOB,
Y aHAJIU3€ JOTOJHUTEIbHBIX HCTOYHUKOB
nH(pOpMaIuu 1Mo Teme.

IIpoBenenune 3KkCiepuMEHTa: U3MEPEHNE YIIEIbHON
TEII0EMKOCTH BelecTBa. O1ieHKa abCONIIOTHBIX U
OTHOCHTEIIBHBIX ITOIPEIIHOCTEN U3MEPEHUN
¢dbuznveckux BenumvrH. M3yuenne Mozeneil mapoBoit
TypOUHBI, ABUraTelNsl BHYTPEHHETO CTOPAaHHUs,
peakTuBHOTrO nBuratens. O0bsacHeHNEe MPUHIUIIOB
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13/58

ANropuT™ perieHus
rpaduUecKux 3a1au

14/59

Pemenue rpaduyeckux 3amau

CIl

15/60

Konmponvnaa paboma Ne 5
«MKT. I"'a30BBIC 3aKOHEI»

K/p

16/61

Haceiennsiit nap JlaBnexue
HAaCBIILIEHHOT0 nlapa. Kunenue.
Hcnapenue KUIKOCTH.
Brnaxnocts Bo3myxa.
Jlabopamopnasa paboma Ne5
«M3mepeHne OTHOCUTENBHOM
BJIAYKHOCTH BO3/yXa.»

17/62

MKT xuaxoctu

18/63

Kpucrannuaeckue u amopdHbIe
Tena

19/64

Buytpennsis sneprus.
KommgecTBo TEIIOTHI.

0l0)

20/65

PaboTa B TepMOTMHAMUKE.

21/66

[TepBoe 3aKOH TEPMOIMHAMUKHI
[IpumeneHne nepBoro 3akoHa

TEPMOJUHAMHKH K Pa3THYHBIM
nporeccam

22/67

HeoOpaTuMocTh TETIOBBIX
npotieccoB. Bropoe Hauano
tepMmoguHamMuku [TpuHImn
JNEUCTBUS TEIJIOBBLIX
IBUTATEIEH

23/68

Pemrenne 3agay «OCHOBEBI
TEPMOANHAMUKH

[onsaTne 06 annadbatHom mporecce. [lepBorii
3aKOH TepMOIMHAMUKHU. [IpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKH K H30IIPOLIECCaM.
I'padnueckas naTepnperarms paboTsI rasa.
BTtopoii 3akon TepmoauHamuku. HeobpatuMocTh
MIPOLIECCOB B IPHUPO/IE.

TemnoBbie MaiiMHbL. [[pUHIIKIIBI JEWCTBUS
TETUIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TETUIOBIX MamuHaX. KoaddumuenT monesnoro
JeiicTBuA TerioBor MamuHbl. [{ukn Kapho u ero
KO3 GUITUCHT TIOJIE3HOTO JCHCTBUS.
DKOJIOTHYeCKUe MPOOIEMBI TETIIOIHEPTCTHKH.

TexHU4YecKue yCTporuCcTBa U MPaKTUYECKOE
MPUMEHEHUE: ABUTATENh BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOAWIBHUK, KOHIUIIHOHED.

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u
KHIICHHE. AOCOIIIOTHAS M OTHOCHTEIbHAS
BJI&XKHOCTh BO3/yXa. HachlllieHHbI! nap.

VY aenbHas TeroTa napooopa3oBaHusL.
3aBUCHMOCTh TEMITEPATYPhl KMIICHUS OT
nmasienus. TeEpaoe Temo. Kpucrammyeckue u
aMop¢HbIe Tesna. AHHU30TPONHS CBONUCTB
kpucTauioB. XKuakue kpuctamibl. COBpeMEHHBIC
Matepuansl. [InaBineHre u KpUCTaILTH3aIHSL.
YaenpHas TeruioTa miaBneHus. CyomuManus.
YpaBHeHue TermoBoro Oananca. TexHudeckne
YCTPOWCTBA U MPAKTUIECKOE TIPUMEHEHHE:
TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTHH TTOJTyYSHHSI COBPEMEHHBIX

JEHUCTBUS U YCIIOBHM 0€301MacHOT0 MCTIOIB30BAHMS B
MOBCETHEBHOM KU3HU JIBUTATENS] BHYTPEHHETO
CropaHus, OBITOBOTO XOJOIUIbHUKA, KOHTUIIHOHEPA.
Ornucanue CBOWCTB TeJl U TEIUIOBBIX SIBICHUH C
UCIOJIb30BaHUEM (QU3UYECKUX BEJIMYMH: JIaBJICHHUE
rasa, TeMrepaTypa, KOJIM4eCcTBO TEIJIOThl, BHYTPEHHSIS
sHeprus, pabora raza. Pemenue pacuéTHbIX 3aa4 ¢
SIBHO 3a/IaHHON (PU3UYECKOIN MOJIENBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OPMYJT
MOJICKYJISIPHON (PU3UKH U TEPMOJIMHAMUKH.

Pemienne kauecTBEHHBIX 3a7a4 ¢ ONMOPOM Ha
W3YYCHHBIE B paznene «MomnekynspHas Gu3nKa u
TEPMOJAMHAMUKA) 3aKOHBI, 3aKOHOMEPHOCTH 1
¢usnueckue sBieHus. Pabora B rpynmax npu ananmse
JIOTIOTHUTEIBHBIX HCTOYHUKOB HH(OPMALIUU IO TEME.
[IpoBeneHune 3KCriepuMEHTa: U3MEPEHUE
OTHOCUTEIBHOW BIAXKHOCTH BO3yxa. OneHka
a0COIFOTHBIX M OTHOCUTENIBHBIX MOTPEITHOCTEH
U3MEpEeHUH (PU3NUEeCKUX BenunH. V3ydeHue cBONCTB
HACBIIIEHHBIX TTAPOB, CIIOCOOOB U3MEPEHUS
BIaxHocTH HalnroneHue KUneHus npu moHWKEHHOM
JABJICHUU, HATPEBAHMS U TJIABJICHUS
KpucTamuieckoro BeuiectBa. OObsiCHEHHE
MIPUHIUIIOB ACUCTBUS U YCIOBUI 06€3011aCHOTO
WCIIOJIb30BaHUs B IOBCETHEBHOM )KM3HU TUTPOMETPA,
MICUXPOMETpA, KalopuMeTpa. M3yueHrne TeXHOI0ruit
MOJIyYEHUS] COBPEMEHHBIX MAaT€PUAJIOB, B TOM YHUCIIE
HaHOMaTrepuayoB. Penenne pacu€THbBIX 3a7a4 C IBHO
3aJlaHHOW (PU3MYECKON MOJIETBIO C HCIIOTH30BAaHUEM
ypaBHEHHUS TEIUIOBOro OanaHca. Pemenue
KaueCTBEHHBIX 33/1a4 C OMOPOW Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nUecKue SBICHUS 1O TEME.
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Konmponvnaa paboma Ne 6 o

K/p

MaTcpualioB, B TOM YHUCJIC HAHOMATCPHUAJIOB, U
HAaHOTCXHOJIOIHH.

Pacnio3naBanue pu3nyueckux sBICHUN B YICOHBIX
OTIBITaX U OKpYKaroIeH Xu3HU: nedopmanus
TBEPIIBIX TEJI, HATPEBAHUE U OXJIKICHUE TET,
HU3MCHCHUC arpCraTHbIX COCTOSIHUU BCIICCTBA U
00BSCHEHHE X HA OCHOBE 3aKOHOB U (hOpMyJ

24/69 MoJIeKyIsipHOH pusuku. Micnonb3oBanue
teMme «TepmonnHaMuka» N
MH()OPMAIMOHHBIX TEXHOJOTUH JIJISl TIOWCKA,
CTPYKTYPUPOBaHUS, UHTEPIIPETALUU U MIPEACTABICHUS
“H(pOpMaIuu MpU MOATOTOBKE COOOIICHUH O
MPUMEHEHUH 3aKOHOB MOJIEKYIISIPHOW (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE U TEXHOJOTHSIX
Tema 6. OCHOBBI QJIEKTPOANHAMMUKMH (28 yacos)
DneKTpuuecKuil 3apsij. 3aKoH DIeKTpU3aLMs Tell. DIeKTPHIECKUI 3apsi. [TpoBeneHMe SKCIIEPUMEHTA: U3MEPEHHUE AEKTPOEMKOCTH
1/70 | coxpaHeHwus 3apsiia. 3aKOH JIBa BUJa AIEKTPUUECKUX 3apsI0B. KoHzieHcaTopa. OneHka abCOTIOTHBIX U OTHOCHTEIBHBIX
Kynoua [TpOBOAHUKY, JUIJIEKTPUKU U HOTPEIIHOCTEH H3MEePEHHH (PU3MYCSCKUX BETHUYKH.
Pemmenne 3anad «3aKoH ®0 MOJIYIIPOBOJTHUKH. 3aKOH COXPAaHEHUS V3yueHne IpUHIUTIOB JICHCTBHS 3IEKTPOCKOTI,
2/71 KynoHay 3JICKTPUYECKOTO 3apsa. BzaumoneiicTeue DIEKTPOMETPA, KOHIAEHcaTopa. M3yueHne NpuHIUIIOB
3apsnoB. 3akoH Kynona. Toueunbiit JEUCTBUS U yCIIOBUIl 6€30I1aCHOr0 NPUMEHEHUS B
JeKTpHrECcKoe nose. Cunosbie AIIEKTPUYECKHUM 3apsiT. DNCKTPHICCKOC MOJIC. | [mpaKTHYECKO# KU3HH, KOMIPOBAIBHOTO alllapara,
3/72 | MUHUHA SMEKTPHYECKOTO MO Hanpsok€HHOCTE 5I€KTPHYECKOTO TIOJIA. CTpyiiHOTO IpHHTEpa. PaccMoTpenue Gpusndeckux
Hanpsx€nHOCTh HpHH\’HHH CYNCPIOSHIIHI STCKTPUICCKIX OCHOBAHUH DIIEKTPOCTATUIECKOMN 3ALIUTHI U 3a3€MIICHUS
4/73 | Pemenue 3ana4 CII noxneH. JIMHUN HanpsKEHHOCTH DIEKTPONPUOOPOB. PeleHne pacuéTHBIX 3a1a4 C IBHO
[IpoBOHUKY U TUATIEKTPUKH B SMEKTpIecKoro nois. Pabora cun 3aaHHOH (PU3MYECKOI MOJICNBIO C UCTIOIb30BaHUEM
5/74 AEKTPOCTATHYECKOM I10JIC SIEKTPOCTATHYECKOTO NONA. TIoTeHIpa. OCHOBHBIX 3aKOHOB U ()OPMYJI 2JICKTPOCTaTUKH. Perenne
Paznocth norennumanos. [IpoBogHuku u N
6/75 | IIpoBepounas paGota T/p JHOTCKTPHKH B SIEKTPOCTATHYIECKOM TOJIE. Ka4eCTBEHHBIX 33]1a4 C ONOPOii Ha M3YUCHHBIC 3aKOHBI,
DHepreTHYECKUe e - 3aKOHOMEPHOCTH U (pU3HUYECKHEC SIBJ'ICUHI/ISI 3IIEKTPOCTATHUKH.
T — SnexTpodmiocTs. KorieHcaTop. Pacno3HaBaane bu3HYeCKUX SIBICHU B YIEOHBIX oriblTax "
DT naoeors Kozecstopa, | PRSI e 11 i
7/76 | HaNPAKEHHOCTH M PA3HOCTH ?gig;ﬁg;;ﬁ: ?Sf;:ggégi{?;;iﬁiﬂtmoe aneKTpocTaTHKU. ONICcaHue U3yYCHHBIX CBOMCTB BEIIECTBA
HOTCHIHAIIOB. PUMEHEHHE: IEKTPOCKOIL, SIEKTPOMET, Y DIICKTPUYECKUX SIBICHHUH C HCIIOIb30BAHHEM (DU3HICCKHUX
OKBHUIIOTEHIMATIbHAS SIIEKTPOCTATHYECKAS 3aIlUTa, 3a3EMIICHHE BEJIMUMH: JIEKTPUUECKUM 3apsi/l, HAIPSKEHHOCTD
IIOBEPXHOCTH AIIEKTPOTPUOOPOB, KOHICHCATOD, 3IEKTPUYECKOTO MOJIs, MOTEHIIUAN, PA3HOCTh TIOTEHIUAIIOB,
8/77 | llpaktukym no pemenuro 3anaq | CII KOIMPOBAJILHBIN aIIapar, CTPYHHbBIN 3JIEKTPOEMKOCTb. AHAIIN3 (PU3MIECKUX NIPOLIECCOB U
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9/78

[IpakTuKyM 1O peLICHUIO 3a1a4

CII

10/79

DnekTpoémMkocTh. KoHnencatop
DHeprusi KOHJeHcaTopa.

[Ipumenenue

11/80

Pemenue 3amau

12/81

Konmponavnaa pavoma Ne 7
«DIJIEKTPOCTATUK A

K/p

13/82

IToBTOpEHME. DNEKTPUUECKU
TOK. 3akoH OMa Jij1s yyacTka
Lenyu. JNEeKTPUIECKUE LIETIH U
UX 3aKOHOMEPHOCTH

0l0)

14/83

Pabora 1 MoIIHOCTH
IIOCTOSTHHOTO TOKa

15/84

[TpoBepounas pabota
"OnexkTpuueckue nenu"

I/p

16/85

DNEeKTpOABMKYIAsl CUIA.
3axon Oma 11 IIOJIHOH IIETTHN

17/86

Jlabopamopnas paboma Ne 6
«3mepenune DJ1C u
BHYTPEHHETO CONPOTHUBIICHUS
HCTOYHUKA TOKa»
Jlabopamopnas paooma Ne 7
«3yueHne nocienoBaTeIbHOTO
U TIapaJuIeIbHOTO COeTUHEHUS

IMPOBOAHUKOB»

JI/p

18/87

Pemenue 3amau

19/88

00600uIeHrEe TeMBI "3aKOHBI
OCTOSIHHOI'O TOKa"

20/89

Koumponvnasa paooma Ne 8 o
TeMe «3aKOHBI TOCTOSTHHOTO
TOKa

K/p

MPUHTED.

DJIEKTPUUYECKUH TOK. Y CIIOBUS
CYILIECTBOBAHMSI JIEKTPUUECKOTO TOKA.
Ncrounnku Toka. Cuita Toka. [TocTtosHHbIN
Tok. Hanpsbxenue. 3akon OMa ai1s1 yyacTka
Lenu. DJIEKTPUYECKOE CONPOTUBIICHNUE.

VY aenbHOE CONPOTUBIIEHUE BELECTBA.
[TocnenoBarenpHOE, MapaIENBHOE,
CMEIIaHHOE COEAMHEHNE ITPOBOAHHUKOB.
PaGoTa snekrpuyeckoro Toka. 3akoH
Jxoynsa—JleHna. MOMHOCTD 371€KTPUYECKOTO
TOKA.

DIEKTPOABUKYILAS CUJIA U BHYTPEHHEE
CONPOTHUBJICHHE UCTOYHUKA TOKa. 3aKkoH OmMa
JUTSI TIOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTrkoe 3ambIkaHue. DIEeKTpOHHAs
MPOBOJIUMOCTD TBEPBIX METAJIOB.
3aBUCUMOCTB CONPOTUBIICHUS METAIIIIOB OT
temriepatypbl. CBEepXIIPOBOIUMOCTb.
DJIEKTpUYECKUH TOK B Bakyyme. CBOMCTBa
AJIIEKTPOHHBIX MMYYKOB. [lomynpoBoiHUKY.
CobcTBeHHas ¥ TPUMECHAs TPOBOAUMOCTh
NnoJIynpoBoHUKOB. CBOMCTBA p—n-niepexoa.
[TosrynmpoBOIHUKOBBIE TPUOOPBHI.
DIIEKTPUUYECKHUI TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DJIEKTPONIUTHYECKAS JUCCOLMALIMS.
DNEeKTpOoan3. DINEKTPUUECKUH TOK B rasax.
CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBIN
paspsaa. Monnus. [lnasma. Texauueckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE:
aMIIepMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKHI
TOKa, 3JIEKTpOHArpeBareabHble IPUOOPHI,

SIBIICHUH C MCTIONIb30BaHUEM (DM3MUYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs IEKTPUUECKOTO 3apsma, 3akoHa Kymona.
Pabora B rpymnmax mpu aHaJIM3€ JOTIOJHUTEIEHBIX
WCTOYHUKOB WH(POPMAIIUH U TTOATOTOBKE COOOIICHUH 0
MPOSIBIICHUH 3aKOHOB DJIEKTPOCTATUKH B OKPYKaOIIEH
JKU3HU U TPUMECHCHUU UX B TCXHHUKE.

[IpoBenenne sxcrepuMenTa: H3y4eHHEe CMEMIaHHOTO
COCIMHEHHUSI Pe3UCTOpoB; u3mepenue IJC uCTOUHNKA TOKA
Y €T0 BHYTPEHHETO COIPOTHBIICHUS; HAOIIOACHNE
anextponuza. OmeHKa aOCOMIOTHBIX U OTHOCHTEIHHBIX
MOTPEITHOCTEH U3MEPEHUHN (PU3NICCKUX BEIUUHH.
OOBsCHEHNE TIPUHITATIOB ACHCTBHUS M YCIOBHHA 0€301TaCHOTO
MPUMEHEHUS aMIIepMETpa, BOJIBTMETPA, PEOCTAaTa,
HMCTOYHHUKOB TOKA, 3JICKTPOHATPEBATEIBHBIX U
3JIEKTPOOCBETUTENHHBIX MMPHOOPOB, TEPMOMETPA
COTIPOTHUBJICHHS, BAKYYMHOTO JTUOJIa, TSPMHICTOPOB H
(hOTOPE3UCTOPOB, MOITYIPOBOTHUKOBBIX THOJIOB,
raJlbBaHuKU. PenieHue pacuéTHBIX 3a/1a4 ¢ SIBHO 3a/IaHHOM
(hM3UYECKOI MOJIEIBIO C UCTIOIH30BAHUEM OCHOBHBIX
3aKOHOB ¥ (hopMyi1 TeMbl «I[10CTOSAHHBIN IEKTPUUECKUIN
TOK». Pacnio3HaBanne hM3HYECKUX SBICHUIA B yUSOHBIX
OTIBITaX M OKPYKAIOMICH KU3HH: dIEKTPUIeCcKas
MIPOBOJANMOCTb, TETIIOBOE, CBETOBOE, XHMUYIECKOE,
MarHUTHOE JICHCTBHS TOKA. AHAIN3 SICKTPUICCKIX
SIBIIEHUH U MPOIIECCOB B IEMSIX MOCTOSIHHOTO TOKA C
KCIIOJIb30BAaHUEM 3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
MOCIIEZI0BATENBHOTO U MAPATIIEIHHOTO COSAMHEHHUS
MIPOBOIHUKOB, 3aK0H J[xoymnsa-Jlenma. Onmcanme
M3YYCHHBIX CBOWCTB BEIIECTB U SJCKTPUUCCKUX SIBIICHHIA C
WCTIONB30BaHNEM (DM3MUECKUX BETTUUNH: AIIEKTPHIECKUI
3apsifl, CUJIa TOKa, JIIEKTPUICCKOE HAIPSKCHUE,
AIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh OTCHIIUAJIOB,
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DNEeKTpUUYECKU TOK B
MeTajiax. 3aBUCUMOCTD

JIEKTPOOCBETUTENIbHBIE IPUOOPBI,
TEPMOMETP CONPOTUBIICHUS, BAKYyMHBII

9/1C, paboTa TOKa, MOIITHOCTH TOKA. M crionb30Banue
HH(OPMAITMOHHBIX TEXHOJIOTHI IS [TOKCKa,

21/90 COIPOTHBIICHUS METaJlJIa OT JHUOJ, TCPMHUCTOPHI Hv(l)OTopeBI/ICTOpBI, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IIPEACTABICHNS
TeMIepaTyphL. NOJYIPOBOAHUKOBBIU ANO/, TaJIbBAHUKA. rH(pOpMAITUHU TIPH TOATOTOBKE COOOIICHHUN O MPUMEHEHUH
BHCKTPHIIGCKHI;'I TOK B 3aKOHOB ITOCTOSHHOI'O TOKA B TCXHUKE U TCXHOJIOTUAX

22/91
KUJIKOCTSAX. 3aKoH Dapajes.

DNEeKTPUUECKUN TOK B ra3ax.

23/92 | CaMOCTOSTEIIBHBIN U
HECaMOCTOSTENIbHBIN pa3psl.

24/93 | DNEeKTpUYECKUI TOK B BaKyyMe.

[TonynpoBoaHUKH.

2594 [IpoBOAMMOCTH TPOBOTHUKOB.
DJIEKTPUYECKUHN TOK B

26/95 | OIYIpPOBOAHUKAX. P-N-
Mepexoz.

O06001IEeHe TEMBI

27/96 | "DAEeKTpUYECKHI1 TOK B pa3HbIX
cpenax"

[TpoBepounas pabora mo reme | [I/p

28/97 | "DNEeKTpUYECKHIl TOK B pa3HbIX
cpenax"

1-5/
98- | O6o0marnee nopropenne kypca «®usuka —10» - 5 yacon
102

YciaoBHLIE 0003HAYEHNA:

DO- GpoHTATHHBIN OTIPOC

CII — camomnpoBepka

CwMm/p — camocTosITeNbHASA paboTa

[1/p — npoBepouHas pabora
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1/p — maboparopHast paboTa
K/p — KOHTpoOJNbHast paboTta

3T —3auer
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