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1. ITossicHUTeIbLHASA 3alIHCKA

[Tporpamma o ¢usuke 6a30BOT0 ypoBHS Ha YPOBHE CpEAHETO 00IIero oOpa3oBaHus pazpaboTaHa
Ha OCHOBE IOJIOXKEHU U TpeOOBaHUM K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM IPOrpaMMBl,
npezacrasieHHbix B @I'OC COO, a takxke ¢ yuérom (enepanbHoil pabodell mporpaMMbl BOCIUTAHUS U
KOHLIENIIMK MpernofaBaHus ydeOHoro mnpeamera «®usuka» B 00pa30BaTeNbHBIX OpraHU3aLMAX
Poccuiickoit @enepannu, peaqn3yromux OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

[Iporpamma 1o ¢usuke otpaxkaeT ocHoBHbIe TpeboBanuss DI'OC COO K JIUYHOCTHBIM,
METaIpeIMETHBIM U PEAMETHBIM Pe3yJIbTaTaM OCBOSHHs 00pa30BaTENbHBIX IPOTPAMM.

dusmka Kak Hayka 0 Haubosiee OOLIMX 3aKOHAX IPUPO/bL, BBICTYIIAs B KAUECTBE yUeOHOI 0 IIpeIMeTa
B IIKOJIC, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 Okpyxaromiem mupe. LkoabHbIN Kypc
(bu3uKN — cCUCTEMO0Opa3yIOIUH I €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB, IIOCKOJBKY (hU3NYECKHe
3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUN, U3yUaeMbIX XUMHUEH, Ononoruei, pusnueckoit reorpadueii
U acTpoHOMHEN. Mcronp30BaHNe ¥ aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUM onpenenseT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B chepe SHEepreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJTyYSHHSI
HOBBIX MaTE€pPHaJIOB C 33JaHHBIMU CBOWCTBAMH U Ipyrux. M3ydyeHne (pu3MKH BHOCHUT OCHOBHOW BKJIAI B
(opMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHbI MHpa oOydarouuxcs, B (OpMHUpPOBaHHE YMEHHU
IPUMEHSATh HayYHbIH METOJI TO3HAHUS MPH BBIIIOJIHEHUN UMHU Y4eOHBIX UCCIIC0BAHUM.

B ocHOBy Kypca pu3HKH 1St ypOBHS CpeaHero o0miero 00pa3oBaHus MOJI0KEH PsiI UICH, KOTOPBIE
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenrocmnocmu. B cOOTBETCTBUM € HEH KypC SIBIISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH COJICPHKHT
MaTepHal U3 BCeX pa3zesioB GU3NKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOH, TAK M COBPEMEHHOM (DPU3HKH.

Hoes ecenepanusayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3UKH OOBEIHMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisercs (OpMHUpPOBaHHME MPECTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peannszanus TMpeAnonaraeT MHCIOJIb30BAHUE T'yMaHUTapHOIO
noTeHuuana pU3n4ecKol HayKHu, OCMBICIIEHHE CBS3HU Pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuknaonoii nanpaénennocmu. Kypc Gu3nku npeanosaraet 3HakOMCTBO € HIUPOKHUM KPyroM
TEXHUUYECKHUX U TEXHOJIOTHUYECKUX MPUII0KEHUIN U3yUYEeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peannsyercs MOCPeACTBOM BBEJCHUS AJIEMEHTOB CO/EPKaHUs, MOCBALIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTUEM TE€XHUKU M TEXHOJIOTHH, a
TaK)ke 00CYKIeHUs MPO0JIeM pallMOHAIBLHOTO PUPOIO0NOIB30BaHUS U SKOJIOTHYECKON OE30MacHOCTH.

Crep)KHEBBIMU AJIEMEHTaMU Kypca (U3UMKHU HAa YPOBHE CPEIHEro ooIiero oopazoBaHus SBISIOTCA
¢uznueckue Teopuu (popMupoBaHue NPEACTaBIECHUHN O CTPYKTYpe MOCTPOSHUS (PU3NUECKOM TEOprH, PO
(GyHIaMEHTAJIbHBIX 3aKOHOB M IPHHLMIIOB B COBPEMEHHBIX NPEACTABICHUAX O MPHUPOJE, T'PaHMULAX
NPUMEHUMOCTH TEOPUH, 171l OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeATEIBHOCTHBI MOAXO0Jl B Kypce (HU3MKU pealu3yeTcsi MNpexae BCEero 3a Cuér
OpraHu3aliK SKCIIEPUMEHTAIBHON IesATeIbHOCTH o0yydatommxcs. s 6a30Boro ypoBHs Kypca puzuku —
9TO UCIOJIB30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1aOOpaTOPHBIX padoT,
KOTOpBIE B Mporpamme no (pusuke oObeInHEHBbl B OOIMIMHA CHUCOK YUYEHHYECKHX MPAKTHUECKUX padoT.
Boienenne B ykazaHHOM MepedHe J1abOpaTOpHBIX paboOT, MPOBOJUMBIX IJIi KOHTPOJIS M OLEHKH,
OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTEeNbHOIO Mpoliecca UCX0/As U3 0COOEHHOCTEH MIaHUPOBaHUS U
ocHamieHus: kabunera ¢usuku. [Ipu 3TOM oOecmeunBaeTcss OBNaJeHUE OOYYAIOUMMHCA YMEHUSIMHU
IPOBOANTH KOCBEHHBIE U3MEPEHMsI, UCCIIEJOBAHMS 3aBUCUMOCTEHN (PU3MUECKUX BEIWYMH U MOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonpiroe BHMMaHHME yAENAETCS PEUICHUIO PACYETHBIX M KAadeCTBEHHBIX 3amad. Ilpu stom st
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a7a4Hl C IBHO 3aJaHHOH (PU3NYECKON MOJIENbIO, TTO3BOJISIONIHIE
IIPUMEHATh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfellia Kypca, TaK U MHTEIPHUPYS



3HAHUS U3 Pa3HbIX pa3/ienoB. [l KaueCTBEHHbIX 33aa4 IPUOPUTETOM SBIIAIOTCA 3aJaHUs Ha OOBbsICHEHUE
IPOTEKaHUs (PU3NUECKUX SIBIECHUH U IPOLIECCOB B OKPY KaroLIeH )KU3HHU, TpeOyrolue BbiOopa (hru3nyeckoi
MOJIEJIH JUIsl CUTyallMM NIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuaibHO-TEXHUUYECKOMY OOCCIECYCHHIO
yueOHOro npoliecca 0a30Bblii ypOBEHb Kypca (DU3MKHM Ha YPOBHE CPEJHETO 0OLIEro 00pa3oBaHUs JOKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa ()M3MKU WM B YCIOBHUSIX MHTETPHPOBAHHOTO KaOWHETa
IPEMETOB E€CTECTBEHHO-HAy4yHOro LWKIa. B kabunere (QU3MKM JOIDKHO OBITH HEOOXOaMMOe
n1abopaTopHOe 00OpYyZOBaHUE ISl BBIIOJHEHMs YKa3aHHBIX B IporpaMMe MO (QU3UKE YYECHMUYECKHX
IPaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemMoHCTpanmoHHOE 000pyAOBaHHE (HOPMUPYETCS B COOTBETCTBUH C HMPUHIMIIOM MHUHUMAIbHOU
JOCTAaTOYHOCTH M 00€CIeurBaeT IMOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe MO (HU3UKE KIFOYEBBIX
JEMOHCTpallMi  JJI1  MCCIEJOBAHUSA M3y4yaeMbIX SBIGHUH M IPOLECCOB, OSMIMPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe o00OpynOBaHHME MJsi YYCHHYECKHX IPAKTHUECKUX pPadOT (POpMHpYETCs B BHIE
TEMaTUYECKUX KOMIUIEKTOB M OOECHeuMBaETCs B pacuéTe OJHOr0 KOMILJIEKTa Ha JBYX OOydaroIHXCsl.
TemaTnueckue KOMILIEKTHI J1a00paTOPHOro 000PYAOBaHMS IOJIKHBI ObITh TOCTPOEHBI HA KOMITJIEKCHOM
UCIIOJIb30BaHUM aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUIC U(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH LeJSIMU U3y4eHUs] PU3NKH B 0011eM 00pa30BAHMU ABJISAIOTCH:

- (opMuUpOBaHME HUHTEpeca U CTPEMJICHHS OOydyaloIIMXCsl K HAay4YHOMY M3YYEHHIO HPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE MPEICTABICHUIA O HAYYHOM METO]IE TIO3HAHUS U (POPMHUPOBAHHE MCCIIEIOBATEIHCKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBJICHUSAM;

- (popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsl OCHOB CTPOEHUS MaTepUH U
(byH1aMEHTaJIbHBIX 3aKOHOB (DPH3HKHU;

- (hopMUpOBaHNE YMEHUN OOBSACHATH SBJICHUS C UCIOJIb30BaHNEM (PU3NYECKUX 3HAHUM U HAyYHBIX
JI0Ka3aTeNbCTB;

- (hopMupoBaHHe NPEACTABICHUNH O pOJM (PU3MKH Ui Pa3BUTHUS JPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUIl.

JlocTrsKeHne ITHX Lesell o0ecneYnBaeTcsl pelieHueM CJIeyIOIMX 3a1a4 B Ipouecce u3y4eHust
Kypca (U3UKH HA YPOBHE CpeiHero oomero o0pa3oBaHus:

- IpuoOpeTeHre CUCTEeMbl 3HAaHUH 00 OOLIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsX,
BKJIOUAsi MEXaHUKY, MOJEKYJISApPHYIO (QHU3UKY, 3JIEKTPOAUHAMMKY, KBAHTOBYIO (U3UKY M DJIEMEHTHI
acTpo(u3uKy;

- popMHpOBaHUE YMEHUH IPUMEHATH TEOPETUUECKHUE 3HAHUS [Tl OOBSICHEHUS (PU3NYECKUX SBJICHUN
B IIPUPOJIE U JJIS IPUHATHUS IPAKTUUECKUX PELICHUM B TIOBCEAHEBHON KHU3HU;

- OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMUHBIX 337a4 C SBHO 33/laHHON (pU3MvecKol MoJenblo, 3a/1ad,
M0JIpa3yMeBalOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NYECKON MOJIEIH, aJIeKBaTHOM YCIOBUSAM 3a]1auH;

- TOHMMaHUE (U3NYECKUX OCHOB U NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJOTMYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPY’KAIOILIYIO CPEAy;

- OBJIQZICHHME METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS M TPOBEACHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHaJU3a M WHTEeprpeTanuu WHGOpMaluu, ONpPEIeIeHNs JOCTOBEPHOCTH MOTYyUYEHHOTO
pe3yibTara;

- CO3/JaHHME YCIOBMM [UIsl pa3BUTUS YMEHUH IPOEKTHO-HCCIEN0BATENbCKOW, TBOPYECKON
JEATEIIbHOCTH.

Y4eOHBIM IUIAHOM HA U3yueHHe pu3uku B 10 Kiacce Ha 6a30BOM YPOBHE OTBOJMTCS IBAa Yaca
B HeJleJI10, Bcero — 68 yacos.



2. Copnep:xkanune yueOHOro npeamera «Ousuka»
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usznka — Hayka o npupoze. Hayunbsie MeTo bl TO3HAHUS OKpYsKarolero mupa. Ponb sxcriepumenra
U TEOPUH B IIPOLIECCE NO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue (pu3nyecKux siBieHuil u npoueccos. Hayunsie rumotessl. duznyeckue 3aKOHbI 1
TeopHH. I paHUIbl TPUMEHUMOCTH (HU3NYECKHUX 3aKOHOB. [IpHHIINTI COOTBETCTBHUS.

Posb 1 MecTo Gu3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOM KAPTUHBI MUPA, B IPAKTHUECKON
JESITEIIbHOCTH JIFOJIeH.

Jlemoncmpayuu

AHasiorossle U IM(POBLIE H3MEPUTENIbHbBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuxa

Mexanuueckoe JBUkKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHXKeHHs. Cucrema oOTcYéra.
Tpaexropus.

[Tepemerienune, CKOpOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHON
TOYKH, UX MPOEKIMU Ha OCH CUCTEMBI KoopAuHAaT. Ci0’KeHUE IepPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOIMHEWHOE ABIKEHHE. | paduku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKHA OT BPEMEHH.

CBoboaHoe nasieHue. Y CKopeHrne cBOOOHOro MaieHUs.

KpuBonnHeliHoe OBMKEHHE. [[BH)KEHHE MaTEepHaIbHOW TOYKU IO OKPY>KHOCTH € IIOCTOSIHHOM II0
MOJYJII0 CKOPOCTbIO. YTJIOBas CKOpOCTb, JIMHEWHas cKopocTb. llepumong u wacrora oOparieHus.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

TexHnyeckue ycTponcTBa U MPAaKTUYECKOE IPUMEHEHHE: CIIMIOMETP, IBUIKEHUE CHAPSOB, LICITHbIE
U pEMEHHBIE NIEpENayuH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCYETA, MIUTFOCTPALUS KHHEMATHYECKUX XapaKTEPUCTHUK JIBV)KCHMUS.

[Tpeobpa3zoBanne ABMXKEHUN € UCIIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepeHne yckopeHus cBOOOAHOIO MaJeHHUS.

HarpaBnenue CKOpOCTH IIPU IBUKEHHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yueHne HEpaBHOMEPHOIO JIBUKEHHUS € LENBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIICHUS MEXTY Iy TSIMH, IPONUACHHBIMU TEJIOM 32 ITOCJIEI0BATEIbHbIE PABHBIC
IIPOMEKYTKHM BPEMEHU [P PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yuenue ABMKEHUS Tela, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTensHOCTH ["anuites. [lepseiii 3akoH HeroToHa. IHEpMaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HproToHa 1uid MaTepuanbHOU
Touku. Tpernii 3akoH Hbl0TOHA [UIs1 MATEpUAIIBHBIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunsl TpeHus (okosi, CKobxeHus, kaueHust). Cuna tperus. Cyxoe Tpenue. Cuna TpeHus
CKOJIBXKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna cOnpoTUBICHUS MIPU ABUKEHUU TN B
KUAKOCTH WM rase.

[TocTynarenbHoOe 1 BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CuIIbl OTHOCUTEIIBLHO OCH BpauieHus. 1lnedo cuiibl. YcioBus paBHOBeCUs TBEPAOTO Tela.



TexHUYEeCKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: TOAIIUITHUKY, JBUKCHUE HCKYCCTBEHHBIX
CILyTHUKOB.

Llemoncmpayuu

SIBiieHuE MHEPIUU.

CpaBHeHue Macc B3aMMOJCHCTBYIOIINX TEl.

Bropoii 3akon HerotoHa.

W3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT J1e(OpMAaLHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBEME U TAICHUN.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOIO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHY CHJI YIIPYTOCTH, BOZHUKAIOIIKX B IPY’KUHE U PE3UHOBOM 00paslie, OT
ux aeopMarum.

HccnenoBanue ycli0BUM paBHOBECHUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ mexaHuke

Hmmynbe MaTepuaibHON TOUKH (Tesa), CACTEMbl MaTEpUANIbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3MEHEHHE
MMITyJIbCA TeJla. 3aKOH COXPaHEHUs UMIlyJibca. PeakTuBHOE ABM)KEHHUE.

Pabora cuiiel. MOIIIHOCTE CHJIBL.

Kunernyeckas sHeprusi MmarepuanbHON TOUKU. TeopeMa 00 N3MEHEHUHN KUHETUYECKOW DHEPTUU.

[TorenumansHas osHeprus. [loTeHnmanpHas SHEpPrust ymnpyro AepOpPMUPOBAHHOW MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnnanbHbIE U HEMOTEHIMATbHBIE CUIIbl. CBA3b pa0OThI HETOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM dHEPTrur CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MEXaHUYECKOM dHEepruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCcTporuCcTBa U NPaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIN UCTOJIET,
JIBUJKECHHE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexon NOTeHIMATBHON SHEPTHH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydenne abCoOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHMEM MEXaHMUYECKOW PHEPruu Teja Ha Mpumepe
PaCTsIKEHUs pE3MHOBOTO JKIyTa.

Paspnen 3. MousiekysipHast pu3nka ¥ TEepMOAUHAMHUKA

Tema 1. OcHo6bt MONEKYNAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH U HUX ONBITHOE OOOCHOBaHHE.
bpoyHnosckoe asmxenue. uddysus. Xapaktep ABHKEHUS U B3aUMOJIEHCTBHS YacTHI] BelecTBa. Monenu
CTPOEHUS Ta30B, KHUAKOCTEH U TBEPABIX TEJ U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl Monekyn. KonnuectBo BemectBa. [loctosnnas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUH UAEATIBHOTO
ra3a. AGcoItoTHas TeMIepaTypa Kak Mepa cpelHel KWHETHUYECKOW SHEpIUy TEIJIOBOTO IBUKEHUS YaCTHIL
raza. lllkana temnepatyp KenbBuHa. I'a3oBble 3akoHBl. YpaBHeHHe Menpaeneea—Kuanelipona. 3akoH



JansTona. M3omporieccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BeliecTBa. I paduueckoe
IpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUUECKHE yCTPOUCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BEIECTBa, (poTorpaguu MOJIEKYJ OpraHuYecKUX
COEIMHEHUH.

OnbITh! 10 TUGGY3UN )KUIKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Mopens onbita lITepHa.

OnBITHL, 1OKA3bIBAOIINE CYILIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3AMMOICHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHM ra3a HA CTEHKHU COCya.

OnBIThL, WIUTIOCTPUPYIOLINE YPABHEHHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATBhI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY TapaMETPAMH COCTOSIHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuru

TepMoanHaMuueckas cuctemMa. BHyTpeHHSs SHEprus TEpMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonmdecTBo TeIoThl 1 pabota. BHYyTpeHHsIsI SHEPTHUsl OJHOATOMHOTO UJICalIbHOTO ra3a. Buib
TEIJIONEepPelaul: TEIUIONPOBOJHOCTb, KOHBEKLHUSA, H3JIy4Y€HHUE. YIelbHasg TEIUIOEMKOCTh BEILECTBA.
KosmuecTBo TEIIIOTHI IpH TEIIonepesaye.

[Tonsitre 06 aguadbarHoM mpomecce. [lepBrril 3akoH TepMoarHaMuKH. [IpMeHEeHHe TIEpBOro 3aKOHA
TEPMOJMHAMUKH K u3omnpoleccam. ['paduyeckas nHTepnperanus paboTs rasa.

Bropoii 3akoH TepmouHaMuky. HeoOpaTuMocTh Mpo1eccoB B IPUPOJIE.

TermoBele MamuHbl. [lpuHLIMNBL nelcTBUS TEUIOBBIX MamuH. IIpeoOpa3oBaHus sHepruum B
TeIUIOBbIX MamuHax. KoagduuueHnt nonesnoro aeiictBus TernoBoil Mamwuubl. [{ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMBbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa M TpPaKTUYECKOE NPUMEHEHHUE: [BUTaTellb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHHne BHYTPEHHEH SHEpIruu Tejaa Npu COBEPLICHUH paboThl: BbUIET MPOOKU U3 OYTHIIKH O]
JecTBUEM  C)KaTOoro BO3JyXa, HarpeBaHue od¢upa B JIATYHHOH TpyOke myTéM  TpeHUs
(BUIEO/IEMOHCTPALLHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIlepaTypsl) Tejla Py TEIUIoNepeaaye.

OnbIT 10 aAabaTHOMY PacIIMPEHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, IBUTATENsI BHYyTPEHHETO CTOPaHMs, pEaKTUBHOTO IBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanus eéeuecmea. Pazoevle nepexoowt

[TapooOpa3oBanne W KoHaeHcanusa. Mcmapenue w kumeHwe. AOCONMIOTHAS W OTHOCHTEIbHAS
BJIQXKHOCTh BO3AyXa. HacblmeHHblii mnap. VYaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCHUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucramnnueckue u amopgHbie Tesna. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaysl. CoBpeMeHHblEe MaTepuansl. 1naBienne n kpuctamnuzanus. Y ieiabHas TEIUIOTA IJIABICHMUSL.
CyOimMarnusi.

YpaBHeHHE TEIJIOBOrO OanaHca.

TexHnyeckue ycTpolcTBa U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaIOPUMETD,
TEXHOJIOTMH MOTYy4EHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.



Llemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX M1APOB.

Kunenue rpu noHn’eHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BEIECTRA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

W3mepeHrie OTHOCUTENIBHON BIaXKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

DJeKTpu3anusa Tell. DJeKTpudeckuil 3apsa. J(Ba Buaga anekTpuueckux 3apsanoB. [IpoBogHuKH,
JUAJICKTPUKU U TTOIYITPOBOIHUKH. 3aKOH COXPAaHEHUSI SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsa10oB. 3akoH KynoHa. TodeuHbI 3JIEKTPUUECKUH 3aps. DIEKTPUUECKOE TOJIE.
HanpsbxénHocTs  3nektpuyeckoro mnoisid. IIpuHmun cynepnosuuuy 3JeKTpUYecKUX noJied. JIluHuum
HaMPSKEHHOCTH SJIEKTPUUECKOTO OIS,

Pabora cun anekrpocrarnyeckoro mons. [lorenuwman. Paznocts morennumanon. [IpoBognuku u
TUAJICKTPUKU B DJIEKTPOCTATHYECKOM M10J1€. JudeKkTpudecKkas npoHUIIaeMOCTb.

OnexTpoéMkocTh. KoHieHcaTop. D11eKTpOEMKOCTD MJI0CKOI0 KOHAEHCATOpa. DHEPTUsl 3apsKEHHOTO
KOHJIEHCATOopa.

TexHuyeckue yCTpOMCTBA M  MPAKTHUUECKOE MNPUMEHEHHUE: AJIEKTPOCKOI,  JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE JJIEKTPONPUOOpPOB, KOHJEHCATOP, KOMHMPOBAJIBHBINA ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M NPUHIIMI ACHCTBUS JIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DINeKTpOoCcTaTUYEeCKas 3alluTa.

JUDIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH INIOCKOT'O KOHJIEHCATOPa OT IUIONIAIM IUIACTUH, PACCTOSHUS MEXY
HUMH U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprusi 3apsyKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku é paznuunvix cpeoax

DNIEKTPUUYECKUI TOK. Y CIIOBUA CYILIECTBOBAHUS 3JEKTpUUECKOro Toka. Mcrounuku Toka. Cuna Toka.
[TocTosAHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1enu.

DNEeKTpUYECKOe COMpPOTHBIICHUE. YJEIbHOE CONpOTUBIEHHE BemecTBa. llocnenoBarenbHoe,
napasuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

PaGoTa snextpuyeckoro Toka. 3akoH [[xoyns—JIenma. MoImHOCTh JIEKTPHUYECKOTO TOKA.

DIEKTPOABMKYILASI CUJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHMKA TOKa. 3akoH OMa Jyisl HOJTHOM
(3amMKHYyTOM) 2nekTprueckoi nemu. KopoTkoe 3aMbIKaHue.

DJNIEKTPOHHAsA MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHUBIICHHUS METAJIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynipoBoganku. COOCTBEHHAS U TTPUMECHASI TPOBOIMMOCTD MOTYTIPOBOIHUKOB. CBOMCTBA p—-
nepexo/ia. [lomynpoBoJHUKOBBIC TPHOOPEI.



DJIEKTPUUYECKHUI TOK B PAaCTBOpAX M paciulaBax 3JEKTPOJMUTOB. DJIEKTPOIUTHUECKAS TUCCOLMALINSL.
DNEKTPOIIH3.

DJIEeKTpUUYECKH TOK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue YCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHUE: aMIepMeTp, BOJbTMETP, peocTar,
UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTEJIbHBIE MPUOOPHI, AJIEKTPOOCBETUTENIbHbIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyyMHBIH JAHMOJ, TEPMHUCTOPHl U (POTOpPE3UCTOPHI, MOIYNPOBOJHUKOBBIM AHO,
rajibBaHHKa.

Llemoncmpayuu

W3mepeHue cusbl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COIPOTUBICHUS [IMIUHAPUIECKUX TPOBOAHUKOB OT JJIUHBI, TUIOIIAIU MOMIEPEUHOTO
CEUeHHU U MaTepuaa.

CMmenianHO€ COeIMHEHHE MTPOBOTHUKOB.

[Tpsimoe u3MepeHue IeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHKe TalbBAaHUYECKOTO AJIEMEHTa U
OILICHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS METAIIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3NIEKTPOIUTOB.

HckpoBoii pa3psij 1 MPOBOJIUMOCTD BO3AyXa.

OaHOCTOPOHHSIS POBOJIUMOCTD MO/,

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

H3y4yeHne cMEIanHOro COeAMHEHUS PE3UCTOPOB.

H3mepeHue aIeKTpOABIKYIIEH CHIIBI HICTOYHHKA TOKA U €r0 BHYTPEHHETO COTPOTUBIICHUSI.

Hab6monenue anexrpomnusa.

MexnpeameTHble CBSI3U

Nzydenue xkypca pusuku 6a30Boro ypoBHs B 10 k1acce ocyIiecTBIsSETCS ¢ yUETOM COJIEP>KATENbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKU, OMOJIOTHH, XUMHUH, TeOorpa@uu U TEXHOJIOTHH.

Meoicnpeomemnule nousamusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O IO3HAHMS: SBIICHUE,
HAy4yHBIH (akT, TUnoTe3a, ¢Gu3MYecKas BENWYHMHA, 3aKOH, TEOpHs, HAONIOJCHHUE, DKCIEPHUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHHM, JTuHEiHass QyHKuus, napalosa, rumnepbona, ux
rpauKu ¥ CBOMCTBA, TPUTOHOMETpHUUECKUE (YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHuueckoe ABUKEHHE B KMBOW mIpupoje, nuddysus, ocMoc, TEIIO0OOMEH >KHUBBIX
OpraHu3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B )KUBOW MIPUPO/IE.

Xumus: IMCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH W Ta30B, IJIEKTPUUECKHE CBOICTBA METAJUIOB,
ANEKTPOIUTHYECKAs TUCCOIMAIIMSI, TalIbBAHUKA.

T'eocpaghus: BTaXHOCTh BO3/lyXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: mpeodbpa3oBaHue JBUKCHHI C UCTIOIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIITUITHAKY, UCIOJIb30BaHNE 3aKOHA COXPAHEHHsI MMITyJIbca B TEXHHKE (pakeTa, BOJAOMET U JApYyTuUe),
JBUTATENh BHYTPEHHETO CTOpaHus, MapoBasi TypOMHa, OBITOBON XOIOAUIBHUK, KOHIUIIHOHEP, TEXHOIOTUN
MOJIYYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM UHCJIE HAHOMATEePHAIOB, W HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYECKass  3allliTa, 3a3eMJIEHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpHUHTED,
AIEKTpOHArpeBaTeNbHbIE MPUOOPHI, YEKTPOOCBETUTENbHBIC TPHUOOPHI, TAIbBAHHUKA.

3. [lnanupyemple pe3yJbTAThI OCBOCHUS Y4eOHOr o nmpeaMera « DU3UKay
3.1. IMYHOCTHBIE Pe3yJIbTATHI
JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeamera « DH3UKay JOIKHBI OTPaXKaTb TOTOBHOCTD

U CIIOCOOHOCTH 00YYAIOIIMXCSl PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEN MO3ULIMEN JTUYHOCTH,



CUCTEMOM LIEHHOCTHBIX OpHMEHTalul, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOLINX
TPaJMLUUOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIeCTBa, paCIIMpPEHHE >KU3HEHHOTO OIbITa U OIbITa
JIeATEILHOCTH B MPOIIECCEe peain3allii OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIBHOM JESITEIBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTD I'PAXKIAHCKON MO3UIMH 00YJAIOMIErOCs KaK aKTUBHOTO U OTBETCTBEHHOTO WICHA
poccuiickoro oOIIecTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX I'YMaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEILHOCTh B HHTEPECAX IPaXTaHCKOTO O0IIEeCTBa, y9aCTBOBAThH
B CAMOYTIPaBIICHUH B 00pa30BaTEIIbHON OpraHu3aIlii;

YMEHHE B3aMMOJICHCTBOBATh C COIMAILHBIMA WHCTUTYTAaMU B COOTBETCTBUU C UX (DYHKIUSMHU H
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c¢(OpMUPOBAHHOCTh POCCUNCKOM IPa’kJaHCKOM MAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, TOCTHIKCHHUSIM POCCUMCKUX YUYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAllMI0 M TMPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JINYHOTO BKJIJla B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYeCKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MUPY, BKJIIOYAas ASCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYLIETO
¢duznueckoil Hayke;

5) TpyaoBOro BocnuTaHMUA:

UHTEpEC K pa3NuyHbIM cdepaM MpopecCHOHATBHOU AEATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
bu3UKON U TEXHHMKOW, YMEHHE COBEpILATh OCO3HAHHBIN BbIOOp Oyayliel mpodeccuu U pealn30BHIBATh
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 001acTH (GU3UKH HA MTPOTSKEHUH
BCEH JKH3HHU;

6) 3K0JIOTMYECKOr0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH IKOJIOTUUECKON KYJIBTYPhI, 0CO3HAHHE IJI00ATHHOTO XapaKTepa IKOJIOTUYECKUX
npooJieM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE ACHCTBUU B OKPYKAlOILIECH Cpele Ha OCHOBE 3HAHUA LIEJIeH
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHE OTbITa AEATETbHOCTH SKOJIOTHYECKOM HAITPaBJIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUI
no usuke;

7) HEHHOCTH HAYYHOT0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
buznyecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAYYHOW [eATENbHOCTH, TOTOBHOCTh B TMpOIECCe HU3YYCHUS (PHUIUKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

3.2. MeranpeaMeTHbIe Pe3y/ibTaThl

N3ydenne pU3uKu B OCHOBHOM LIKOJIE CIIOCOOCTBYET TOCTUKEHUIO METANIPEIMETHBIX PE3yJIbTaTOB,
B TOM YHCJIE:

OBJ1a/1IeHNI0 YHHBEPCAJIBbHBIMH MI03HABATEIbHBIMH J1eHCTBUSIMM:



1) 6a3oBble JJOrMYecKHe AeHCTBUS

- BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBIICHUIN);

- yCTaHaBIMBaTh CYIICCTBCHHBIH MPU3HAK KIACCU(PUKALMK, OCHOBAHUS s OOOOIICHHS U
CpaBHEHUS;

- BBISBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUST B paccMaTpuBaeMbIX (akTax, NAaHHBIX H
HAOJIOJICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

- BBISIBIISITh IPUIMHHO-CIICJICTBEHHBIC CBSI3U TPU U3YYCHUN (U3UUECKUX SIBICHUH U MIPOIIECCOB;

- JlefaTh BBIBOJIBI C UCIIOJI30BAHUEM JIETYKTUBHBIX U MHIAYKTUBHBIX YMO3aKIIIOUEHU, BBIIBUTATh
TUIIOTE3bI O B3aMMOCBS3SIX (PU3UYECKHUX BEITHYNH;

- CaMOCTOATENILHO BBIOMpATh CIOCOO pemieHus y4eOHOW Qu3nUecko 3amavu (CpaBHEHHE
HECKOJIbKMX BapUAaHTOB peIIeHHUs, BbIOOp Hamboiee TMOAXOIAMIET0 C YYETOM CaMOCTOSITEIBHO
BbI/ICJICHHBIX KPUTEPHUEB).

2) 6a3oBbIe HCCJIEI0BATENbCKUE AeHCTBUS

- HCITOJIB30BATh BOMPOCHI KaK UCCIICIOBATEILCKUI HHCTPYMEHT TTO3HAHUS;

- TPOBOJUTH IO CAMOCTOATEIHHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIN (PU3NUeCKHii
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

- OLEHUBaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAIUIO, TOIYYEHHYIO B XOJE
WCCJICTOBAHMSI MITU SKCTIICPUMEHTA;

- CaMOCTOSTENbHO (HOPMYIHPOBaTH 00OOIIEHHS W BBIBOJBI MO pPe3yJbTaTaM MPOBEACHHOTO
HAOJIOICHUS, OTBITA, UCCIICIOBAHHSI,

- IPOTHO3UPOBATh BOZMOXKHOE JalIbHENIIIee pa3BUTHE GU3UUECKUX MTPOIIECCOB, a TAKKE BbIIBUTaTh
MPEITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) paGora ¢ undpopmanuei

- IPUMEHSTH PA3TUYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI MPU TIOUCKE U 0TOOpe nHbOpMaIuu
WIN JTaHHBIX C yYETOM MPEAJIOKECHHON yaeOHOH Ppu3ruecKkoil 3a1auu;

- QHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(MOPMAIIUIO Pa3TUYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- CaMOCTOATEIbHO BBIOMPATh ONTUMANbHYIO (QOpMy TpeAcTaBieHUs HHPoOpMaAMU |
WUTIOCTPUPOBATh pEIIaeMbIe 3aJladll HECIIOKHBIMH CXEMaMH, JharpaMMaMu, WHOW TpaduKod M UX
KOMOWHAIHSIMH.

OBy1a1eHHI0 YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUAMU:

1) oO1enne

- B XoJe oOCyXJeHHs y4eOHOTO MaTepHuaya, pe3yabTaTOB JIA0OPAaTOPHBIX pabOT W TMPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOi TE€Mbl M BBICKA3bIBATh HJIEH, HAIICJICHHBIE Ha pPEIICHHE
3a/1a4d ¥ Toj/iepKaHue OJ1aroKeaaTeIbHOCTH OOIIEeHHUS;

- COIOCTABJIATH CBOM CYXKICHHS C CYXICHUSMHU JIPYTHX YYaCTHHKOB JHaliora, OOHApY>KHUBATh
pa3uvmue U CXOJCTBO MO3UIIN;

- BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

- TyOJUYHO TPEACTABIATh PE3YNIbTAThl BBIIOJHEHHOTO (PU3MUYECKOTO OIBITa (IKCIIEPUMEHTA,
UCCIICJIOBAHHUSI, IPOCKTA).

2) COBMeCTHaA 1eAITeIbHOCTb (COTPYAHUYECTBO)

- IOHUMATh | UCIIOJIh30BaTh MPEUMYIIECTBA KOMAH/THON W HHIUBH Ty JTbHOW PabOTHI TP PEIICHUN
KOHKPETHOU (PU3UYECKON MPOOTEMBI;

- IPUHAMATH e COBMECTHOW JIEATEIIBHOCTH, OPTaHU30BBIBATEH JICHCTBUS IO €¢ JTOCTHKEHUIO:
pacmpenensaTh poiid, 00CYXIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOW pPabOTHI; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

- BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa Mo CBOEMY HAMPaBICHHUIO
¥ KOOPJAWHHPYSI CBOU JCUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

- OIEHUBATh KayecTBO CBOETO BKJIaJa B OOMUN TPOAYKT IO KPHUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

OBy1aieHHI0 YHHBEPCAJIbHBIMH YUeOHbIMH PeryIsiTHBHBIMH JelCTBUSIMU:

1) camoopranu3anus



- BBIABIATH NPOOJEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusX, TPeOyIOIUX A PELICHUS
(bU3UYEeCKUX 3HAHU;

- OPUEHTHUPOBATHCS B PA3NUUYHBIX MOAXOJAX NPUHATUS pElIeHUl (MHIMBUIYaJIbHOE, MPUHITHE
pelleHys B IpyIIe, IPUHATUE PEIIeHUH rpynmnoil);

- CaMOCTOATEIBHO COCTABIIATH AITOPUTM peIIeHHs PU3NIECKON 3a4a4K WU TUIaHa MCCIIEeIOBAHUS
C YUY€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh IpejasaracMble
BApUAHThI PELICHUN;

- JleniaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

2) caMOKOHTPOJIb (peduiekcust)

- aBaTh aJICKBaTHYIO OLICHKY CUTYallMy U [IPEAJIaraTh IIaH €€ U3MEHEHUS;

- OOBACHATH MPUYMUHBI JOCTUKEHUS (HEAOCTHIKEHUS) PE3yJIbTaTOB JIEATENbHOCTH, JaBaTh OLICHKY
IprOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTHBBI B JEATEILHOCTh (B TOM YHCIE€ B XOJ BBIOJHEHHUS (HHUIUIECKOTO
UCCIICIOBAaHUS. MJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBLIMXCS CHUTYyalUH,
YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBHSIM.

3) SMOIHOHAJIbHBIH HHTEJJIEKT

- CTaBUTh ce0si Ha MECTO JPYyroro 4ejoBeKa B XOJie CHOpa WM AMC KYCCHUHM Ha HAy4YHYIO TEMY,
HNOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) npuHsATHE cedsl U APYTUX

- IpU3HABaTh CBOC MPABO Ha OMIMOKY MPH PEHICHWH (PU3MUYECKUX 33134 WIH B YTBEPKICHHUIX HA
Hay4HbIE TEMbI ¥ TAKOE K€ IPaBo APYIroro.

3.3. IIpeameTHbIe pe3yJbTATHI
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTb CPOPMHPOBAHHOCTH Y
o0yyaromuxcst yMeHuU:
- IEMOHCTPUPOBATh HAa MPUMEpaxX poJib U MECTO PU3UKHU B (POPMUPOBAHUN COBPEMEHHOI Hay4yHOU

KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B IPAKTUUECKOU AEATENbHOCTH JHOJEH;
- YYUTBHIBaTh TPAHMIIBI MPUMEHEHHUS H3yUYEHHBIX (DU3MYECKHX MOJeNeil: MaTepuaibHas TOYKa,

WHEpIUaIbHAsl CUCTeMa OTCUYETa, aOCONIOTHO TBEPJOE TENO0, WICATBHBIN ra3, MOJIETU CTPOCHUS Ta3o0B,

YKUJKOCTEN U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUECKHUM 3apsij MPU PEIICHUH (PU3NUECKUX 3a/1a4;

- pacnio3HaBath (pu3nUecKkue sBICHUS (ITPOILIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U DJIEKTPOJAMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE NBIKEHHE, CBOOOJIHOE MaJCHHE TeJ, JBWKEHHE MO OKPYKHOCTH,
WHEPLIUA, B3auMo/ieicTBue Tel, Tuddy3us, OpOyHOBCKOE IBUKEHHE, CTPOSHUE KUAKOCTEH U TBEPABIX TEl,
U3MEHeHHe 00bEMa TeJ IpH HarpeBaHUM (OXJIaKICHHH ), TETJIOBOE paBHOBECHE, HCTIapEHHE, KOHIEH CaIHs,
TJIaBJICHUE, KPUCTAJUIM3AIUs, KHUICHUE, BIQKHOCTb BO3/yXa, IMOBBLIINICHHE JJABJICHHS Ta3a IPH €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30IpoIeccax,
3JIEKTPU3ALIMS Tell, B3aUMOICUCTBHUE 3aPsI0B;

- OINKCHIBAaTh MEXaHUYECKOE ABM)KCHUE, WCIONB3Yys (PU3NYECKUE BEIMYUHBI: KOOPJIUHATA, MYTh,
MepeMeENIeHNe, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHJIa, WUMITYJbC Tejla, KUHETHYEeCKas JSHEPTus,
MOTEHITHAIbHAS SHEPTHs, MeXaHudeckas paboTa, MeXaHW4YEeCKass MOIIHOCTh; MPH OMUCAHWUU TPABUIHHO
TPaKTOBAaTh (PU3MYECKHUI CMBICT HCIOIB3YEMBIX BEITUYHMH, UX OOO3HAYCHHsS] U EAWHMIIBI, HAXOJIUTh
(dbopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C JPYTUMH BEITUYUHAMU;

- OTMCHIBaTh M3yYCHHBIC TETUIOBHIE CBOMCTBA TEN M TEIJIOBBIC SBICHUSI, UCIIONB3YST (PU3HUECKUE
BEITMYMHBI: JaBJICHUE Ta3a, TEMIIepaTypa, CPEAHSs KWHETHYECKas JHEPrUsi XAOTHYECKOTO JIBHIKEHUS
MOJIEKYJI, CPETHEKBAIPATUYHAS CKOPOCTh MOJIEKYJ, KOJTHUYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTUs, paboTa
ra3a, Ko3QQUIUEHT MMOJIE3HOTO NEHCTBUS TEIUIOBOTO JIBUTATENIS; MPH OMUCAHUM MPABUIBLHO TPAKTOBATH
(GU3UMYECKUN CMBICT HCIONIB3YEMbIX BEIMYHMH, MX OOO3HAUYEHWUS W CIUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETMUMHY C IPYTUMHU BEITHUUHAM;



- OIUCBHIBATh M3YYEHHBIC DJIEKTPUYECKHE CBOWCTBA BEIIECTBA W DJJICKTPUYECKHE SIBJICHUA
(mpouecchbl), HCHONb3YsT (U3NYECKUE BEIMUYUHBL: 3JIEKTPUUECKUH 3apsill, 3JIEKTPUUYECKOE IIO0JIE,
HaIpPsOKEHHOCTh I10JIs, MOTEHLMAN, Pa3HOCTh IIOTEHILMAJIOB;, IIPY ONHMCAHUM IPABWIBHO TPAaKTOBAThb
(¢u3uUeCKUii CMBICT HCHOJB3YyEMbIX BEIUYMH, WX OOO3HAUCHHS W EJUHMUIBI, yKa3blBaTh (POPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEIMUYUHAMU;

- aHAIM3UPOBATH (PU3NYECKUE MTPOIIECCH U SABJICHHS, UCIIOIB3Ys (PHU3NUECKUE 3aKOHBI U TPUHIIMIIBL:
3aKkoH BceMupHoro tsarorenus, I, II u III 3axonel HeroToHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW DHEPIUH,
3aKOH COXPAaHECHMs MMIIYJIbCA, IPUHLHKI CYNEPHO3ULUM CHJI, NMPUHLUI PAaBHONPABMS HHEPLUUAIBHBIX
CUCTEM OTCUYE€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHel KUHETUYECKON SHEPTHH TEIJIOBOTO JBMXKEHUS MOJIEKYJ C aOCOIOTHON TeMIIepaTypou, MepBhIi
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOrO 3apsja, 3akoH KylloHa, Ipy 3TOM pa3inndarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4ECKOE BBIPAXKEHHUE M YCIOBUA (TpaHHULbl, 00JacTH)
IIPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIC TPHUHIMIIBI JCWCTBUS MAaIllMH, NMPHOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3auyaTh yCcIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

- BBINOJIHATH OKCIIEPUMEHTHl TI0 HCCICNOBAHMI0 (U3WYECKUX SIBICHUH W TPOIECCOB C
UCTIOJI30BaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUWH, MpU 3TOM (GopMyIupoBaTh Hpodiemy/3agady U
THIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyIOBaHUS, IPOBOIUTH
OIBIT U (OPMYIUPOBATH BHIBOJIBI,

- OCYIIECTBIJIATH IpPsIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKHX BEIMYHUH, IIPU 3TOM BBIOHMpATh
ONTUMAJBHBIA CIIOCOO M3MEpPEHMsI M HCIIOJIb30BATh W3BECTHBIE METOJbl OLEHKM IOTPELIHOCTEN
WU3MEpEHUH;

- HCCIeloBaTh 3aBUCUMOCTH MEXIy (U3MYECKMMU BEJIMYMHAMHU C MCIIOJIb30BAaHUEM HPSMBIX
U3MEpPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOTYYEHHONW 3aBUCHUMOCTH
(¢u3MYeCKUX BETMYHH B BUJIE TaOIHUI] U rpaUKOB, JeN1aTh BBIBO/BI 10 pe3ysIbTaTaM UCCIIEJOBAHMUS;

- coOmonaTh npaBuia 0€30MacHOrO TpyAa MPHU MPOBEIEHUU HCCIEJOBAHMNM B paMKax y4eOHOro
JKCHEPUMEHTa, Yy4eOHO-MCCIEeI0BATENbCKOM M MPOEKTHOM  JIEATENbHOCTH C  MCIIOJIb30BaHHEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOro 000PYI0BaHUS;

- pemath pacy€THbIE 3a/laydl C SBHO 3a/JIaHHOM (PU3MUECKON MOJENbIO, UCHOB3Ys (QHU3NYECKHUEe
3aKOHBI U TPUHLUIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3HUECKYIO MOJEINb, BBIICNSATH
¢u3nyeckre BeTUUYUHBI U GOPMYIIbI, HEOOXOAUMBIE AJIsl €€ pelIeHHs, IPOBOJUTh PACYETHl U OLIEHUBATh
PEaIbHOCTH MOJyYEHHOT 0 3HaUeHUs (PU3MUeCKON BEINUMHBI,

- pemarbs Ka4yeCTBEHHBIE 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYHMBYHO LEMOYKY
paccy>XJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

- UCHIOJB30BATh MPU PELICHUH Yy4eOHBIX 337a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOIOTHUH JUIS
MIOWCKA, CTPYKTYpUPOBAHMs, HWHTEPIpETallMd M MPEACTaBICHHUS Yy4eOHON M HayYHO-IOMYJISPHOM
uH(pOpMallMK, TOJYYEHHON W3 pPAa3IMYHBIX MCTOYHHUKOB, KPUTUYECKH AaHAJIM3UPOBATH IOIYyYaeMYIO
uHpOpMalINIO;

- TIPUBOJUTH NMPHUMEPHI BKJIAZA POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- HCIIOJIb30BaTh TEOPETUYECKHE 3HAHMA MO (PU3MKe B MOBCEIHEBHOW JKU3HU Uil OOecledeHus
0€30MacHOCTH MPHU OOpaLIeHUH ¢ TPUOOPaMU M TEXHUUYECKUMH YCTPONCTBaMHU, JUIsl COXpaHEHHUSI 3J10POBbSI
U COOJTIO/IEHUS HOPM IKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIEl Cpee;

- paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATH pabOTy rPYIIIbI,
palMoHaIBHO paclpeneniaTh 00S3aHHOCTU U TUIAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYaIUSX,
a/IeKBaTHO OLICHMBATh BKJIAJ] Ka)KJJOI0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTpUBaeMOM MPOOIEMBI.



4. TemaTu4eckoe INIAHUPOBAHUE

10 xaacc
Kouu4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue
Ne (uudposbie)
pa3ejioB H TeM Kourposbubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIC
nporpamMmal paboThI paboThI
pecypchl
Pazgen 1. DPUSUKA U METOJbI HAYYHOI'O IIO3HAHUSA
®dusuka u
L1 METOIBI ) Bu6mmoreka [JOK
' HAy4YHOI'O https://m.edsoo.ru/7f41bf72
ITO3HAHMS
Wroro no paznemny 2
Pazgen 2. MEXAHUKA
bubmnoreka LIOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubmnoreka LIOK
2.2 7
Jlusamuia https://m.edsoo.ru/7f41bf72
3aKOHBI Eu6 LIOK
noIMoTeKA
2.3 6 1 1
COXPAHCHHA B https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Uroro no paznemny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
OcHOBBI
11 MOJIEKYJIIPHO- 9 1 bub6nuoreka LIOK
) KHHETHYECKOM https://m.edsoo.ru/7f41b£72
TeOpuun
19 OcHoBBI 10 | bubnuoteka [IOK
' TEPMOIVMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSIHUSI
33 —— 5 bu6mmoreka [IOK
’ H ’ https://m.edsoo.ru/7f41b£72
®az3oBbIe
MIePEX0/IbI
Hroro no paszneny 24
Paznen 4. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1 1
IEKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
IlocTossHHEIH
42 AIEKTPUUECKUMN 12 1 bubmotexa [IOK
’ p https://m.edsoo.ru/7f41bf72
ToK. TOKH B



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Pa3IMYHbIX
cpenax
Hroro no pazneny 22
O6o06maromuii ypok 3a |
Kypc ¢pusuku 10 xmacca
Hrorosas tecroBas
pabota 3a Kypc pu3uKu 1
10 kiacca
OBILEE
KOJIMYECTBO
68 3 3
YACOB I10
[TPOIT'PAMME
IToypouyHoe niIaHUpPOBaHUE
10 kaace
No KoJu-Bo yaco DJIEeKTPOHHBbIE
VP Pa3jnennbl 1 TeMbl (na pazgen, |(uudgposbie)odbpazoBaTe/ibH
oKa TeMy) ble pecypchbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA 2 u.
1.1 ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHMSA 2 Y.

1 ®usuka — Hayka o npupoae. Hayunsie 1
METO/Ibl TO3HAHUS OKPY’KAIOIIEro MUpa

7 Ponb 1 mecTo ¢pusuku B hopMupoBaHUU 1
COBPEMEHHOMN HayYHOU KapTUHBI MUpA, B
IPAKTUYECKON JESITEIbHOCTH JII0IeH

Paznesn 2. MEXAHUKA 18 u.
2.1 Kunematuka S 4.

3 https://www.yaklass.ru/p/fizik
Mexanngeckoe aBrkeHne. OTHOCHTENIBHOCTD a/10-klass/kinematika-
MeXaHM4eCKOro JBUKeHHMs. [lepeMelenue, materialnoi-tochki-

CKOPOCTb, YCKOPEHHE 6585327/opisanie-
mekhanicheskogo-dvizheniia-
6585328
4 https://www.yaklass.ru/p/fizik

PaBHOMCpHOC HpHMOHHHCﬁHOC JABHXXCHUC

a/10-klass/kinematika-

materialnoi-tochki-

6585327/priamolineinoe-

ravnomernoe-dvizhenie-

6589089
https://resh.edu.ru/subject/less

on/6287/conspect/46886/
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PaBHOYCKOpEHHOE TPSAMOJIMHEHOE

http://class-

> JBU)KEHUE fizika.ru/10_30.html
6 https://www.yaklass.ru/p/fizik
a/9-klass/mekhanicheskie-
iavleniia-osnovy-kinematiki-

CBoOoiHOE MTajieHne. Y CKoOpeHre CBOOOTHOTO 12594/peremeshchenie-

MaJICHHS skorost-priamolineinogo-
ravnomernogo-dvizheniia-
12597 /re-a5b79a66-313d-
4613-a608-333022cfcd69

7 https://www.yaklass.ru/p/fizik
a/9-klass/mekhanicheskie-
1avleniia-osnovy-kinematiki-

KpuBonuneiinoe apmxkenue. [ BmkeHne 12594/peremeshchenie-

MaTepuaIbHOU TOUKH MO0 OKPY>KHOCTH skorost-priamolineinogo-
ravnomernogo-dvizheniia-
12597/re-a5b79a66-313d-
4613-2608-333022cfcd69

2.2 Jlunamuka 7 4.
3 [Tpuniumn otHOcuTeNbHOCTH [ amues. http://class-
WNuepuuanehblie cucteMsl otcuerta. [1epBbiit fizika.ru/10_33.html
3akoH HproTOHA
9 https://www.yaklass.ru/p/fizik
a/10-klass/kinematika-

Macca rena. Cuna. [Ipunuun cynepno3uuuu materialnoi-tochki-

cuit. Bropoi 3akon HerotoHa st 6585327/ravnomernoe-

MaTepHUaIbHOU TOUKH dvizhenie-po-okruzhnosti-
6620920/re-06e60d32-897c-
4511-947a-33417284c2ba

10 Tperuii 3akoH HproTOHA 17151 MaTepHUanbHbBIX http://class-
TOYEK fizika.ru/10_al5.html
11 3akoH BceMupHoro TsaroreHus. Crmna
TspkecTH. [lepBast KocMUYecKkasi CKOPOCTh
12 https://www.yaklass.ru/p/fizi
ka/10-klass/dinamika-

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena 6595325/7zakony-niutona-
6595326/re-b88c7d1c-7b56-
484c-8ea7-54923277af29

13 Cuia tpenunst. Koadpunment tperus. Cuna Zﬁ%s_igmgzgﬁfim/p/ﬁmk
COTPOTHBIICHUS TIPU JBHKCHUH TEJa B 6595325/ zakony-niutona-
YKUJKOCTH WK Ta3e 6595326

14 | TlocTtynarenbHOE U BpallaTeIbHOE JBHKECHUE https://www.yaklass.ny/p/fizik

a0CONMIOTHO TBEPAOTO TeNa. MOMEHT CHITBI.
I1nedo cuitbl. Y cnoBus paBHOBECHS TBEPIAOTO
Tena

a/9-klass/mekhanicheskie-
iavleniia-osnovy-dinamiki-
18748/vzaimodeistvie-tel-

tretii-zakon-niutona-253023

2.3 3akoHBI cOXpaHeHHs] B MeXaHHUKe 6 4.
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15 | Umnynbc MaTepuaibHON TOYKH, CHCTEMBI 1
MaTepuaIbHBIX TOUCK. IMITyIbC CHITBI. 3aKOH
COXpaHEeHHS UMITyJIbca. PeakTuBHOE
JIBIDKCHUE

16 1 https://www.yaklass.ru/p/fizik
Pa6ora u mouHocts cuiibl. Kunernueckas a/10-klass/dinamika-
yHeprus MaTepuanbHoi Touku. Teopema 06 6595325/sila-tiagoteniia-
M3MEHEHNH KHHETUYECKOH SHEPIHH 681524 1/re-def8d3el-cd97-

4379-8d01-02648d660a0d

17 | IlorenumansHas 3Heprus. [loTeHmansHas 1 https://www..vakl'a ss.ru/p/fizik
SHEPTHsl YIPYTo JAe(pOPMUPOBAHHOM a/10-Klass/dinamika-
npyxuHsbl. [loTeHIManbpHas SHEPrUs TeIa 22?2;2?;8113_;121 ggo tellnfo_l 9
BOJIM3U MOBEPXHOCTH 3EMITH 4bl 5_a45[r)e_-7e3916f964a665f8 -

18 [ToTeHnnanbHbIC U HENOTEHIIUATBHBIE CUJTBL. 1 https://www.yaklass.ru/p/fizik
CBs13b paObOTHI HETTOTEHITUATBHBIX CHJI C a/10-klass/dinamika-
M3MEHEHHEM MEXaHUYECKOM dHeprun 6595325/sily-treniia-6857259
CHCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTrUun

19 JladbopaTopnasi pabora Nel «MUcciienopanue 1 https://www.yaklass.ru/p/fizik
CBfI3U PadOTHI CUJIBI C H3MEHEHHEM a/10-klass/dinamika-6595325
MeXaHMYeCKOi YHEPTUH TeJIa HAa MpuMepe
PACTSI’KEHHSI PE3UHOBOTO JKI'YyTa»

Konrpoabnas padora Nel mo teme |

20 | «Kunemaruka. luHaMuKa. 3aKOHBI
COXpaHeHHsI B MEXaHHKe»

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA 24 4.
3.1 OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopun 9 u.

21 | OCHOBHBIC TIOJOKEHHSI MOJICKYJISIPHO- 1 https://resh.edu.ru/subject/le
KMHETHYECKO Teopuu. BpoyHOBCKOE sson/4722/conspect/
nerxenue. udpoysus

2 XapakTep ABMKEHUS U B3aUMOJIEHCTBUS 1 http://class-

YyacTHII BelecTBa. Mozenu cTpoeHus ra3os, fizika.ru/10_a207.html
KUJKOCTEH U TBEPIBIX TEI
Macca monekyn. KonudecTBo BemecTna. ! https://resh.edu.ru/subject/les

23 [TocTostHHas ABoraapo son/3731/main/

o ! https://www.yaklass.rw/p/fizi
ka/10-klass/osnovy-
molekuliarno-kineticheskoi-

TennoBoe paBHOBecHe. TemmepaTtypa u eé teorii-mkt-

u3mepenue. lllkana temneparyp Llenbcus 6858725/statisticheskie-
zakonomernosti-mkt-
6861529/re-7424855¢-8113-
4361-ad96-badaf01d6dac

25 1 https://www.yaklass.ru/p/fizik

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBueHue MKT

a/10-klass/osnovy-

molekuliarno-kineticheskoi-

teorii-mkt-
6858725/tizicheskoe-opisanie-

sistem-s-bolshim-chislom-

chastitc-6858820/re-
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26 KUHETHYECKOW SHEPTHH IBUYKEHUS MOJICKYJI. ! fizika.ru/10_a199.html
YpaBuenue MenpeneeBa-Knanelipona
27 | 3akon [anproHa. ['a30BbIE 3aKOHBI 1
28 JlaGopaTopHnasi padora Ne2 «HMccienoBanue 1 https://resh.edu.ru/subject/less
3aBHCHMOCTH MeKAy apaMeTpamMu on/6292/main/
COCTOSTHHSI Pa3Pe:KeHHOTr0 ra3ay
29 M3omporieccrl B naeanbHOM ra3e u ux 1 http://class-
rpadgudeckoe npeacTaBICHNe fizika.ru/10 a193.html
3.2. OcHoBbI TepMoaHAMUKH 10 4.
30 1 https://www.yaklass.ru/p/fizi
ka/10-klass/osnovy-
BuyTpenHsist 3Heprust TepMOoIMHAMUYECKON termodinamiki-
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. 6869723 /agregatnye-
KonuuecTBo Temnotsl u padbota. BHyTpeHHss sostoianiia-veshchestva-
HHEPrusi OJJHOATOMHOIO UEAILHOTO rasa fazovye-perekhody-
6879116/re-8c038b52-c2e3-
4a6d-8371-521cab8c0898
31 | Buasl Temionepeaaun 1
37 VnenpHas TEMI0EMKOCTh BEIIECTBA. 1 http://class-
KonudecTBo TEIIIOTHI TpH TEILIONEepeaaye. fizika.ru/10_22.html
AnmabaTHBbIH iporiecc
33 | llepBelii 3aKOH TEPMOJMHAMUKY U €TO 1 http://class-
OPUMCHCHHUC K U30IIpOLCCCaM fizika.ru/10_al83a.html
34 Heo6paTuMocTh npo1ieccoB B IPUPO/IE. 1 http://class-
Bropoii 3ak0H TepMOAMHAMUKN fizika.ru/10_al83.html
35 [Tpunuun aeiicteus u KI1/] rernosoit 1 https://resh.edu.ru/subject/less
MaIIHHbI on/4723/conspect/15577/
36 1 https://www.yaklass.ru/p/fizik
a/10-klass/osnovy-
Hwuxn Kapno u ero KIT/{ termodinamiki-
6869723 /vtoroi-zakon-
termodinamiki-6874399
37 1 https://resh.edu.ru/subject/less
on/3763/conspect/
DKOJOTHYECKHE MTPOOIEMbI TEIUIOOHEPTETHKI )
http://class-
fizika.ru/10 al89a.html
38 O6o06maromuii ypok «MoJekysipHas 1 http. ://class-
¢uzuka. OCHOBBI TEPMOTUHAMUKI fizika.ru/10_al86a.html
39 KonTpoJsbHas paGora Ne2 nmo teme 1 https://www.yaklass.ru/p/fizi
«Monekyasipuas puzuka. OcHOBBI ka/10-klass/osnovy-
TePMOJIMHAMMKI termodinamiki-6869723
3.3 ArperaTtHble cOCTOSIHUS BewecTBa. Pa3oBble mepexoanl Sy.
40 [Tapoobpa3zoBaHue U KOHACHCAIIHA. 1
Hcnapenue u kunenue
41 AOCOIIOTHAS 1 OTHOCUTENIbHAS BIAKHOCTh |

Bo3ayxa. HaceleHHslii nap
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42 Teépnoe Teno. Kpucramimueckue u 1
amop¢HbIe Tena. AHU30TPOIHS CBOHCTB
KpucTaioB. JKuakue KpucTasuibl.

CoBpeMeHHbIE MaTepUabl

43 [1naBnenue u kpucramu3auus. Y ienbHas 1
TeruioTa miasieHus. Cyomumanus

44 | VYpaBHeHHE TCILIOBOro OajiaHca 1

Paznen 4. JJIEKTPOAUHAMUKA 22 .
4.1 DaexrTpocraTuka 10 4.

45 | OnexTpusanys Tesl. DJIEKTPUYECKUH 3aps,. 1 https://resh.edu.ru/subject/le
JIBa BU/Ia DNEKTPUUYECKUX 3apsI0B sson/6293/conspect/

46 | IIpOBOIHUKH, MICKTPUKH 1 ! https://resh.edu.ru/subject/les
MOJIyIIPOBO/IHUKH. 3aKOH COXPaHEHUs son/5899/start/
AIEKTPUICCKOTO 3apsiia —
B3aunmopeiictBue 3apsaaoB. 3akoH Kymona. http://class-

47 - - 1 ;

ToueyHblil 37EKTPUUYECKUN 3aps] fizika.ru/10_4.html

48 N 1 https://resh.edu.ru/subject/les

Hanpsk€HHOCTD 27E€KTPUYECKOTO MOJIS.

son/3753/conspect/
[TpuHIHI CYTIEPIIO3UIIAN YICKTPHISCKUX
nojei. Jlunun HanpsKEHHOCTU

49 | PaboTa Cuil 2IEKTPOCTATHYECKOrO MO, 1 https://uchitel.pro/>nexrpuyec
[Totennman. Pa3HocTh OTEHIIMATIOB KOe-ToJIe-3a/1a4u/

50 11pOBONHMKH H JHOIIEKTPHKH B 1 https://resh.edu.ru/subject/le
ANEKTPOCTATUYECKOM ITOJIE. ss01/5901/conspect/
JvanexkTpudeckast IpOHUIIAEMOCTh

n http://class-

51 | Dnekrpoémkocts. Konaencarop 1 fizika.ru/10_al63html

52 | OHeKTPOEMKOCTS IIIOCKOr0 KOHICHCATOPA. 1 https://resh.edu.ru/subject/les
DHeprus 3apsHKeHHOT0 KOHACHCAaTopa son/5900/conspect/

53 | JlabopaTopnasi pabora Ne3 «M3mepenue 1 https://resh.edu.ru/subject/le
3ﬂeKTp0§MKOCTI/I KOHICHCATOpa» sson/3775/conspect/

54 1 https://www.yaklass.ru/p/fizik

a/10-klass/elektrodinamika-
[MpuHIMD JEHCTBHUS U IPUMEHEHUE clekiricheskii-tok-v-

p p razlichnykh-sredakh-
KOHJICHCATOPOB, KOITUPOBAIHHOTO arapara, 6928995 /elektricheskii-tokov-
CTpyHHOTO MpUHTEPA. DIEKTPOCTATUIECKAS etallakh-clektrolitakh-
3aIUTa. 3a3eMIICHUE DIIEKTPONIPHOOPOB boluprovodnikakh-gazakh-i- -

6919564/re-ecedcft8-06b7-
4122-88a9-c0f7bcb1004d
4.2 IlocTostHHBIN d1eKTpUUYecKUil TOK. TOKH B pa3jin4HbIX cpenax 12 u.

55 | DJICKTPUUCCKHIE TOK, YCIIOBH €ro 1 https://resh.edu.ru/subject/le

cymecTtBoBanwus. [locTostHHBIN TOK. CHita ss0n/5901/conspect/

toka. Hanpspkenne. ConpoTtuBiieHne. 3aKoH
Oma 11 yyacTKa Ienu
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[TocnenoBarenpHOE, TApaLICIBLHOE,

http://class-

36 CMEIIaHHOE COeIMHEHHE IPOBOIHHUKOB. fizika.ru/10_al63.html

JlaGopaTtopHnas pabora «M3yuenue

CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

>7 https://resh.edu.ru/subject/les

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA. s0n/5900/conspect/

3akoH [>xoyns-Jlenna

59 3akon OMa aJ1s MOJTHOM (3aMKHYTOM ) http://class-

aneKTpudeckoii nemu. KopoTtkoe 3aMbIKaHue. fizika.ru/10_al66.html

JlabopaTtopnas pabora «M3mepenne I1C

MCTOYHHKA TOKA U €T0 BHYTPEHHET O

CONPOTHUBIICHHSD

59 DNeKTpOHHas IPOBOAUMOCTb TBEPIBIX http://class-

METaJUIOB. 3aBUCUMOCTb COIIPOTHUBIICHHSI fizika.ru/10_Ok.html

METAJUIOB OT TeMIEepPaTypBhI.

CBepxnpoBOAUMOCTh

60 | Onexkrpuyeckuii Tok B Bakyyme. CBoiicTBa https://resh.edu.ru/subject/le

SNECKTPOHHBIX ITyYKOB sson/3775/conspect/

61 https://www.yaklass.ru/p/fizik
a/10-klass/elektrodinamika-
elektricheskii-tok-v-

[TonynpoBoiHUKY, UX COOCTBEHHAS U razlichnykh-sredakh-

pUMecHas MpoBouMocTh. CBoiicTBa p—n- 6928992 /elektricheskii-tok-v-

nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI metallakh-elektrolitakh-
poluprovodnikakh-gazakh-i- -
6919564/re-ecedctt8-06b7-
4£22-88a9-c0f7bcb1004d

6 DNEKTPUYECKUH TOK B pacTBOpax 1 http://class-

pacruiaBax 3J€KTPOJIUTOB. fizika.ru/10_13.html

DNEKTPOTUTHYECKAS! TUCCOLIUALIHSL.

DIEKTPOIIN3

63 DIeKTPUUECKUI TOK B Ta3ax. https://resh.edu.ru/subject/less

CaMoCTOsATENbHBIN U HECAMOCTOSITENbHBIN on/3787/conspect/

pazpsa. Monnus. [1nasma

64 DnexkTpudeckre Npuoopsl U yCTPOWCTBA U UX https://resh.edu.ru/subject/less

npaxkTHieckoe npumenenue. [Ipasuia on/6294/conspect/

TEXHUKU 0€30MaCHOCTH

65 https://www.yaklass.ru/p/ito
govyj-

O600manmul ypok «INEKTPOAUHAMUKA kontrol/fizika/kontrolnye-
raboty-za-3-chetvert-
7119751/re-aleea5d6-6¢8b-
4dd4-9b53-66901b0c864f

66 | Kontpoabnuas paora Ne3 no teme h

«Jaexrpocratuka. [locTostHHBIN

3JIeKTpUYecKuil Tok. Toxku B pa3in4HbIX

cpexax»

67 O606maromuii ypok mo Temam 10 kmacca ttps://www.yaklass.ru/p/fizik

a/10-klass

68

HTorosas tecroBasi padora 3a Kypc pu3nKu
10 k1acca
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
TPOBEPFEMOTO 00pa3oBaTeJILHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
JleMOHCTpHpPOBaTh Ha MIPUMEPAX POJb U MeCTO (GPU3UKH B (POPMHUPOBAHHH COBPEMEHHON HAYYIHOM
10.1 KapTUHBl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKH WM TEXHOJOTHH, B MPaKTHUCCKOH mes-
TEITLHOCTH JIIOJIeH
YYuTHIBaTh TPAaHUIBl MPUMCHEHUS H3YYEHHBIX (PH3WYECKUX MOJeNeil: MaTephanbHas TOYKa,
102 MHepLIHUaIbHas cUcTeMa 0TCYéTa, abCOMOTHO TBEPOE TENO, NACATBHBIN I'a3; MOJEIH CTPOSHHS

ra3oB, )KUAKOCTEH U TBEPIBIX TEN, TOUYCUHBIH IMEKTPUICSCKUH 3apsiI — MPU PEIICHUH (PU3NIeCKUX
3a7a4

PacnoznaBate ¢usmueckue SBICHUS (IPOLECCH) U OOBAICHATH WX HAa OCHOBE 3aKOHOB MeXa-
HUKH, MOJCKYJSIPHO-KHHETHIECKOH TEOPHH CTPOSHHS BEIIECTBA W  DIICKTPOJMHAMUKH:
paBHOMEpPHOE M pPaBHOYCKOPEHHOE NPSMOIMHEIHOE IBI)KEHHE, CBOOOJHOE IageHuE Tell,
JIBIDKEHHE II0 OKPY)KHOCTH, WHEpIHs, B3auMojelcTBue Tei; Iuddysus, OpoyHOBCKOE
10.3 JBIDKEHHE, CTPOCHHME XHUIKOCTEH M TBEPABIX TeN, W3MEHEHHE 00BEMa Tel NMpHU HarpeBaHUU
(oXJaKIeHUN), TEIIOBOE PAaBHOBECHE, WCIapeHHe, KOHACHCANWs, IUIABJICHUE, KPHCTaJUIN3a-
IHsI, KUIIEHHWE, BIAYKHOCTh BO3IyXa, IOBLIIICHHWE ABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3a-
KPBITOM COCYJE, CBSI3b MEXKAY IIapaMeTpaMH COCTOSHUS Ta3a B H3O0IMPOIECcCaX; AIIEKTPU3AIIHS
TeJI, B3aUMOAEHCTBHE 3apsioB

OnuceBaTh MEXaHUIECKOE ABIDKCHUE, WCIIONB3YS (PH3MUYECKHE BEIMINHBI: KOOPIMHATA, IYTh,
NepeMelIeHne, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUjla, UMIYJIbC Tejla, KHHETUYecKas SHeprus,
104 MOTCHINAFHAS YPHEPTHS, MEXaHn9IecKas paboTa, MeXaHIm4YecKasi MOIITHOCT; IIPH OITMCAHUH Tpa-
BUJILHO TPAKTOBATh (PU3NYECKUNA CMBICI UCTIOIB3yEMbIX BEIMYMH, UX 0003HAYCHHS U CIUHUIIB,
HaXOIUTDH (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PH3NIECKYIO BEIUUMHY C IPYTUMH BETHINHAMHI

OnuceIBaTh U3yYECHHBIC TEIUIOBbIE CBOWCTBA TEJl M TEIUIOBBIE SBJICHHS, UCIIONB3YS (DU3MUYECKHUE
BEJIMUMHBL: JIABJICHUE Tra3a, TeMIeparypa, CpelHss KHHETHYeCKas DHEprusi XaoTHYECKOTo
JBWKCHUS MOJIEKYJ, CpEeIHEKBaJpaTU4HAs CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI,
10.5 BHYTPEHHISI SHEPTHs, padoTa ra3a, Ko3()(GUIMEHT MOJIE3HOTO NEHCTBHUS TEIUIOBOTO IBHUTATEIIS
IpU ONHMCAHWU TIPABIIIBHO TPAKTOBATh (PU3WYECKUI CMBICT WCIOJB3YEMBIX BEIHYHH, HX
0003HAYCHUS U CTUHAIIBI, HAXOIUTH (DOPMYJIBL, CBSI3BIBAIOIINC JAHHYIO (PH3HUCCKYIO BETHIHNHY
C IPYyTUMU BETMYMHAM

OnuceIBaTh NU3YYCHHBIC JBJICKTPUICCKUC CBOMCTBA BCHICCTBA M DJJICKTPUYCCKHUC SABJICHUA
(npotecchl), UCTIONB3YS PU3NUECKUE BETUYUHBL: DJEKTPUUYESCKUMA 3apsfl, DIIEKTPHUUECKOE TOJe,
10.6 HANpsHKEHHOCTD MOJISA, TIOTEHLMAJ, Pa3HOCTh MOTEHLMANOB; NPU ONMHUCAHUH MPAaBUJIBHO TpaK-
TOBATh (PU3MIECKUIN CMBICIT HCIIONB3YEMBIX BEIMYNH, UX 0003HAUYCHUS U CIHHUIIB; YKa3bIBATh
(hopMyIIBI, CBS3BIBAIOIIIE TAHHYIO (PH3HUYECKYIO BETHIUHY C IPYTUMHE BEITUHHAMU

aHAJIM3UPOBATH (DU3MUYECCKHUE MPOLIECCHI H SIBJICHUS, HCIIOJIB3YS (DU3HYECKUE 3aKOHBI U TPHHIIUTIBL
3aKOH BceMupHoro tarotenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOM
SHEPrUH, 3aKOH COXPAHEHUS MMIYJIbCa, IPUHIIMII CYNEPIIO3UINH CHJI, IPUHIIUI PABHONPABUS
WHEPIUAIBHBIX CHUCTEM OTCUETa; MOJEKYISIPHO-KHUHETHUECKYIO TEOPHIO CTPOEHUS BEIIECTBA,
107 ra3oBbI€ 3aKOHBI, CBSI3b CpPEIHEW KWHETUYECKOW SHEPruy TEIUIOBOTO JBIKEHHUS MOJIEKYN C
a0CONIFOTHOM ~ TeMIlepaTypol, TEepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHCHUS
3JIEKTPUIECKOTO 3apsja, 3akoH KylioHa; MpH 3TOM pa3inyarh CIOBECHYIO (DOPMYIMPOBKY 3a-
KOHA, €r0 MaTEMaTHIeCKOE BRIPAXKEHHE U YCIOBUs (TPaHUIIbI, 0071aCTH ) IPUMEHUMOCTH

10.8 OOBSICHATH OCHOBHBIC IPUHIINIIBI ICHCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOHCTB; pa3-
) JUYaTh yCIOBHS UX 0€30MACHOTO MCIIOJIb30BAHUS B IOBCEIHEBHOM JKU3HU

BrInonaHaTh OKCHCPUMEHTHI [0 UCCICIOBAHUIO (i)I/ISI/I‘-IeCKI/IX SIBJICHUN U IpoueccoB € HCIOJIb-

10.9 .
30BaHHEM TIPSMBIX W KOCBEHHBIX M3MEPEHHI; MpH 3TOM (QOpPMYIHpOBaTh Mpobiemy (3amauy)




Kon
NPOBEPSIEMOT0
pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

U TUIOTE3y Yy4eOHOTO 3KCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOIO 000py10BaHUs,
IPOBOAUTH ONBIT U (POPMYIHPOBATH BEIBOBI

10.10

OcylecTBIATh MPsIMbIE U KOCBEHHBIE U3MEPEHUs] (PU3UUECKUX BEITUYMH; MPU 3TOM BBIOUPATH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHNUS U UCTIONB30BATh H3BECTHBIE METOIBI OLCHKH MOTPEITHOCTEN
VM3MEpEHHH

10.11

HccnenoBate 3aBUCHMOCTH MeEXAy (U3HMYECKMMH BEIMYMHAMH C HCIIOJIb30BAaHUEM IIPSIMBIX
M3MEpEHHH; MpH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DPMKCHPOBaTh pPe3yJbTaThl ITOIYYEHHON
3aBUCHMOCTH (DPH3MYECKUX BEIMYMH B BUAE TaOJIHUI U rpaduKOB, Ie1aTh BEIBOABI 110 PE3YIbTaTaM
UCCIIEA0BAHUS

10.12

Co0Omoath paBmiia 6€30IMacHOTO TPYAa IPH IPOBEICHUH HCCIICOBAHNN B paMKaX ydeOHOTO
9KCIIEPUMEHTa, y4eOHO-MCCIIeIOBATEIbCKON U ITPOEKTHOH JESTEIFHOCTH C HCIIONB30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1aO0PaTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3ama4M C SIBHO 33JaHHON (pU3MYECKOM MOAENBIO, UCHONB3Ys (PU3UUECKHE
3aKOHBI M IPUHIIMIIEL, HA OCHOBE aHAJIW3a YCJIOBHS 33/Ja4M BHIOMpAaTh (DPU3UUECKYI0 MOJETb,
BBIIEITATh (PU3MUECKHE BENMYMHBI U (HOPMYIIBI, HEOOXOMMMBIE Ul €€ pPeIIeHHs, TPOBOIUTH
PacUEThI ¥ OIIEHNBATH PEATBHOCTD MOTYYCHHOTO 3HAYCHHUS (PU3NIECKOH BENNIIHBI

10.14

Pemiath kadecTBEHHBIC 3aJa4M: BBICTpAanMBAaTh JIOTUYCCKHU HCEIPOTHBOPCYUBYIO MECIIOYKY
paCCY)KI[eHPIfI C OHOpOP‘I Ha N3Yy4YCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH 1 (1)I/ISI/I‘ICCKI/I€ SABJICHUA

10.15

Hcnonb30Bath NpH pellieHUH yYeOHBIX 3aa4 COBPEMEHHbIe HH()OPMAIIMOHHBIC TEXHOJIOTHUH ISt
MOUCKA, CTPYKTYPUPOBAHHSI, MHTEPIPETALIMN U TIPEICTABICHUS yUeOHOM U HAYYHO-TOMYJISIPHON
uHpOpMAIMK, TONYYEHHOH U3 pa3IMYHBIX HWCTOYHHMKOB; KPUTHYCCKUA aHAITH3MPOBATH
MoJTy4aeMyto HHHOpMAIIUIO

10.16

[IpuBoIUTH IPUMEPHI BKJIaAa POCCUHCKUX 1 3apyOeKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHPA, B PA3BUTHE TEXHUKU U TEXHOJIIOTHI

10.17

Hcnonbs3oBaTh TeOpeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOW JKWU3HU IS OOECTICUSHHUS
0e30macHOCTH MpH 0OpalleH!H ¢ TPUOOPaMHU 1 TEXHUIECKUMHU YCTPONCTBAMHU, JIJISl COXPAaHEHUS
3JI0pPOBBS U COOJTFOACHUST HOPM 3KOJIOTHUECKOTO TIOBEJICHHS B OKPY KAFOIIEeH cperie

10.18

PaboraTe B Trpynme C BBINIOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJICH, MIAHHUPOBATh PadOTy
rpynrbl, padluOHAJIbHO PacCIpeaACisATh O6${33HHOCTI/I U IUIAHUPOBATH ACATCIILHOCTL B HECTAH-
JAapTHBIX CUTYyallUAX, aICKBATHO OLICHUBATH BKJIAJ] KAXKAOT'0 U3 YYaCTHHUKOB I'PYIIIbI B PEIICHUEC
paccMaTpuBaeMoi MmpoOIeMbI




MNPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUA

10 KJIACC

Kon
pa3neia

Koxa nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

OU3UKA 1 METOZBI HAYYHOI'O IIO3HAHUWA

1.1

@dusuka — Hayka o mpupoje. HayuHble MeTO/bI MO3HAHUS OKPY>KAIOILEro
Mupa. Pomp skcnepuMeHTa UM TEOpUM B IpoLecce MO3HAHUS MPHUPOJBL
OKCHEpUMEHT B (pU3HKe

1.2

MognenupoBanue (PU3NUECKUX SIBICHUH U mpoueccoB. HaydHble rumoressl
@du3nyeckue 3aKOHbl M TEOpUHU. ['paHUIBl MPUMEHUMOCTH (DPU3UYECKUX
3akoHOB. [Ipuniun coorsercTBus. Poib U MecTo ¢u3HKH B (HOPMUPOBAHUN
COBPEMEHHOI HayYHOM KapTHHBI MUPA, B IPAKTUYECKOM A TENbHOCTH JIFOEH

MEXAHUKA

2.1

KMHEMATUKA

Mexannueckoe IBrmXeHHE. OTHOCHTENFHOCTh MEXAQHHYECKOTO JBMIKCHHS.
Cuctema otcuéra. TpaekTopust

[lepememenne, CKOPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOpOCTBD)
1 YCKOPEHHE MAaTepUAbHON TOYKH, MX MPOCKIIMH HA OCH CHCTEMBI KOOp-
nuHaT. Cllo’KeHHe NepeMeleHuil U CI0KeHHE CKOpOoCTei

PaBHOMEpHOE W PaBHOYCKOpPEHHOE TPSMOIMHEHHOEe IBIbKEHHE. | paduku
3aBUCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHUS, NYTU U MEepeMELICHHUs
MaTepuabHON TOYKU OT BpEMEHH

CBo0OoHOE NajieHue. Y CKOPeHHEe CBOOOIHOTO MaCHUsI

KpuBonuneitHoe npmkenne. PaBHOMEpHOE TBIKEHUE MAaTEPUATBHON TOUKH
10 OKPYXKHOCTH. YTJIOBasi CKOPOCTb, IMHEWHAs CKOpocTh. Ilepuon u yacrora.
LenTpocTpemMuTenbHOE YCKOPEHHE

TexHuueckne yCTpOMCTBA: CIUAOMETP, ABM)KEHHE CHApsIOB, LIETHbIE
Y PEMEHHBIE IIepenauu

[IpakTrueckue padoThel. Mi3MepeHne MrHOBEHHOW cKopocTH. MccienoBanue
COOTHOIICHUA MEKIY IIyTAMH, HpOfI)lBHHLIMPI TCJIOM 3a IMOCJICA0BATCIbHBIC
paBHBIE MPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBIDKCHUU C
HayaJIbHOW CKOPOCTBIO, PAaBHOM HyJ0. V3ydeHue ABMKEHMS IIapUKa B
BSI3KOH *KHIKOCTH. V3yueHne MBIKEHHS Tena, OPOIIEHHOT0 TOPU30HTAIEHO

22

JIMHAMUPKA

2.2.1

IIpuammn  otHocuTenpHOCTH  ['ammmes.  IlepBelii  3akoH  HeroToHa.
MNHeprmanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. IIpyHIun cynepno3uuuu cuil

223

Bropoii 3akon HeroToHA 1151 MaTepUaIbHOM TOUKU B MHEPLIMAIBHON CUCTEME
orcuéra (MCO). Tpetnii 3akoH HproToHa /U1 MaTepUaTbHBIX TOUEK

224

3akoH BcemMupHoro taroreHus. Cuna Tsbkectd. IlepBas kocmuueckast
cKkopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka




Kon

Koxa nposepsiemoro

IIpoBepsieMble 3J1€eMEHTHI COJIEPKAHNUS

pa3aea JIEMEHTAa
Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHHUS CKOJNBXKEHHS U CHJIA TPEHUs
2.2.6 nokost. Koaddunment tpenns. Cuiia COpoTHBIICHUS MPH JBMKCHUH Teja B
JKUIKOCTH WM Ta3e
2.2.7 [MocTynaTenpHOE U BpalaTeIbHOE IBIDKEHHE a0COIOTHO TBEPAOTO TeNa
298 MoMeHT cuiibl OTHOCHTEIBHO OcCH BpameHus. [lnedo cumbl. YcnoBus
- paBHOBecHs TBEpaOro Tena B UCO
299 TexHuueckue  yCTpOMCTBA: NOJIIUIIHUKY, JABWKEHHE MCKYCCTBEHHBIX
- CITyTHHUKOB
[IpakTrueckue pabotTel. M3ydeHue nBWKEHHS Opycka IO HAKJIOHHOM
IJIOCKOCTH NOJ AEUCTBUEM HECKOJBKUX cui. MccnenoBaHue 3aBUCUMOCTH
2.2.10 CWJI YIIPYT'OCTH, BO3HUKAIOIINX B JIe(HOpMUPYEMOH MPYKUHE U PE3HHOBOM
oOpasnie, oT BenuuuHbl HX Jedopmarnmu. HccnemoBaHue —ycioBHi
paBHOBecHs TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS
3AKOHbBI COXPAHEHUN S B MEXAHUKE
)31 Nmnynsc MaTepuaabHON TOUYKH, CUCTEMbI MaTEpUANIbHBIX TOUeK. IMmyibe
o CHJIBI ¥ K3MEHEHHUE MMITYJIbCA TENA
232 3akon coxpanenus ummyibca B UCO. PeakTnBHOE BMKEHIE
233 Pa6ota crer
234 MomHOCTS CHIIBI
)35 Kunetnueckas JHEPrus MaTepHUanbHOU TOYKH. Teopema
o 0 KMHETHYECKOM SHEPTHU
236 [MoTenuunanbHas sHeprud. [loTeHnnanbpHas SHEprus ynpyro aehopMrupoBaH-
23 o HOU Tpy>XUHEL [loTeHanpHas SHeprus Tena BOJIM3H MOBEPXHOCTH 3eMITH
[MoreHnmanbHple W HeMOTEHIManbHble  cuibl.  CBia3p  paboThI
2.3.7 HEMOTEHIMAIBHBIX CHJI C UI3MEHEHUEM MEXaHUUECKOW SHEPTUN CUCTEMBI TeEJl.
3aKOH COXpaHEHUS MEXaHUYECKOH S3HEPriH
2.3.8 Yrpyrue u HeynpyTrue CTOJIKHOBEHUS
239 TexHuyeckue yCTpoNCTBA: IBUKEHHUE PAKET, BOLOMET, KOTIEP, MPYKUHHBIA
MUCTOJIET
[IpakTrueckue paboThl. I3ydueHHe CBS3M CKOPOCTEH Tel MPU HEYNpPyroM
2.3.10 yaape. MccienoBanue cBS3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHUYECKOH
SHEPTHH Tena
3 MOJIEKYJISAPHAA ®U3UKA U TEPMO/JIMMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOIM TEOPHUU
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETHYEeCKO Teopun. bpoyHoBckoe
3.1.1 newkenne. Auddysus. Xapakrep IBIKCHUS W B3aUMOACHCTBHS YACTHI
BelIEeCTBa
3.1 312 Mogenu CTpOSHHS Ta30B, JKUIKOCTEH U TBEPABIX TENI U O0BICHEHUE CBOHCTB
o BEIIIECTBA HA OCHOBE 3TUX MOJIEIeH
3.13 Macca moznekyn. Konnuectso Bemiectsa. [locrosinaas ABoraapo
314 TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. Lllkana Temneparyp

Iemscus




Kon

Koxa nposepsiemoro

IIpoBepsieMble 3J1€eMEHTHI COJIEPKAHNUS

pa3aea JIEMEHTAa
315 Monens nuaeanpHOro raza. OCHOBHOE YpaBHCHHE MOJICKYJISIPHO-KHHETH-
o 4eCKON TEOPUH HICATBHOTO Ta3a
316 AOcoiIoTHas TemIepaTypa Kak Mepa cpelHeil KHHEeTHYeCKOW >Hepruu
o TEIIOBOTO ABIDKECHUS yacTull rasa. lllkama remmeparyp Kexpuna
3.1.7 Ypasuenue Knaneiipona — Menneneepa. 3akoH JlanbToHa
318 l'a3oBrie 3akoHBL M30mporiecchl B HACANFHOM Ta3e C MOCTOSHHBIM
o KOJIMYECTBOM BELIECTBA: M30TEPMaA, U30X0Pa, n300apa
3.1.9 TexHU4eCKHe yCTPOUCTBA: TEPMOMETP, OAPOMETP
[IpakTrueckue padoThl. M3MepeHne Macchl BO3IyXa B KIACCHOW KOMHATe.
3.1.10 UccnegoBanne  3aBUCUMOCTH  MEXKAYy  IapaMeTpaMu  COCTOSTHHS
pa3peXeHHOro ra3a
OCHOBbI TEPMOANMHAMMUMKHA
191 TepmonuHamuueckas cucteMa. BHyTpeHHSS SHeprus TepMOIUHAMHYECKON
- CHUCTEMBI ¥ CIIOCOObI €& H3MEHEHHS
392 KommuectBo Temmotel w pabora. BHyTpeHHSS SHEprusi OJHOATOMHOTO
o HICATBHOTO Ta3a
Bugpl Temnomnepenauyn: — TEIUIONPOBOJHOCTb, KOHBEKIMSA, H3IIyYeHHE.
323 TermmoémkocTh Tema. YaenbHas TEIUIOEMKOCTh BelecTBa. Pacuér komu-
YecTBa TETUIOTHI MIPH TEILIONepeaaye
IlepBelii  3ak0oH  TepmoauHaMuKW. lIprMeHeHWe  MEepBOro  3aKoHa
32 324 TEPMOJMHAMUKN K u3omporeccaM. ['padudeckas WHTepHpeTarus padoThl
rasa
TemmnoBele  MammHbL.  [IpuHIUMOBI  OEHCTBHA ~ TEIUIOBBIX  MAILIHH.
325 [IpeoOpa3zoBaHus SHEPTUH B TEILIOBBIX MalnHaX. KoahuIueHT moie3Horo
neiictus (nanee — KI1JI) TermoBoit mammuasl. Lukn Kapro u ero KIT/]
396 Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMOCTh TPOIIECCOB B TPHUPOJIC.
o TemoBsle IBUTATEIH. DKOJOTHYECKHE TPOOIEMbI TETTIOPHEPTETUKU
397 TexHu4yeckrue YCTpPONCTBA: IBUTATEIh BHYTPEHHETO CrOpaHMs, OBITOBOI
o XOIOAUIBHUK, KOHIUIMOHED
3.2.8 [pakruaeckue padotel. i3MepeHue ynenbHON TeII0EMKOCTH
ATPET'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI
131 [TapooOpa3oBanue u koHAeHcalus. MicriapeHue 1 KureHue. Y ienbHas TerioTa
o mapooOpa3oBaHusl. 3aBHCUMOCTD TEMITCPATY Pl KATICHUS OT JaBICHHS
332 AOCOITIOTHASI 1 OTHOCUTEIbHAS BIAKHOCTH BO30yXa. HackImeHHbIi map
133 Teépmoe Teno. Kpucrammuaeckue 1 aMophHBIE Tella. AHU30TPOIIHS CBOMCTB
o kpucTawios. XKuakue kpuctauibl. COBpeMEHHbIE MaTepHAIbI
33 3.34 [TnaBpnenne u KpucTaUM3aIys. Y elbHas TeIuIoTa tuiaBieHus. Cyonumariys
335 YpaBHeHUE TEIIOBOTO OanaHca
TexHuyeckue YCTPOICTBA: TMTPOMETP U I[ICUXPOMETP, KaJIOPUMETD,
33.6 TEXHOJOTMM TIONYYEHHsS COBPEMEHHBIX MaTepuajioB, B TOM YHUCIE
HaHOMAaTEPUaIoOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboThl. I3MepeHue BIaXXHOCTH BO3LyXa




Kon

Koxa nposepsiemoro

IIpoBepsieMble 3J1€eMEHTHI COJIEPKAHNUS

pa3aea JIEMEHTAa
4 DJIEKTPOJMHAMUKA
SJIEKTPOCTATUKA
4.1.1 OnexTpuzaiis Te. DIeKTpudeckuil 3aps. [lBa Buia 31eKTpUYECKUX 3apsiioB
4.12 IIpoBOAHUKH, JUBIEKTPUKH U IIOJIYIIPOBOIHUKU
413 3aK0oH COXpaHEHUS AIEKTPHUECKOTO 3apsaa
4.14 Bsaumopeiictue 3apsnos. 3akoH Kynona
415 Onektpuyeckoe moie. Hampsx€HHOCTH AMeKTpudecKkoro mois. [IpuHimn
o Cymnepro3uiun. JIMHUN HanpsKEHHOCTH JIEKTPHUCSCKOTO OIS
416 Pabota cun  anekTpocratmdeckoro  moid.  Ilorenmman.  PasHocTh
4.1 o MIOTEHLUAJIOB
417 [IpoBOAHUKY M JUINEKTPUKUA B MOCTOSHHOM 3JICKTPHUYECKOM moje. Jlu-
o SIIEKTPUYECKAS IIPOHULIAEMOCTh
418 OnexrpoéMrocTh. KoHaeHcaTop. DneKTpoéMKOCTh IIIOCKOT0 KOHAEHCATOpa.
o DHeprus 3apsyKEeHHOr0 KOHAEHCATOPa
TexHu4yeckrne yCTpOUCTBA: IEKTPOCKOIL, IIIEKTPOMETP, IEKTPOCTaTHUIEC-
4.1.9 Kasg 3aIluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpPOB, KOHICHCATOP, KCEPOKC,
CTPYHHBIN IPUHTED
4.1.10 [IpakTrueckue paboThl. MI3MepeHue 3JeKTpOEMKOCTH KOHICHCATOPa
[NOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJJAX
401 Y CoBHs CyIIECTBOBAHMUS IIOCTOSTHHOTO 3JIEKTPHUYECKOT0 ToKa. McTouHMKN
- toka. Crna Toka. [ToCTOSHHBIH TOK
422 Hampspkenue. 3akon Oma A71s1 y9acTka 1enu
423 DNEeKTpUYECKOe COMPOTUBIICHUE. Y IETbHOE COMTPOTHBIICHUE BEIIIECTBA
4.24 ITocnenoBaTenpHOE, MapaJIENbHOE, CMEIIAHHOE COEANHEHNE IPOBOTHUKOB
4.2.5 Pabora sanekrpuueckoro Toka. 3akoH xoyist — Jlenna
4.2.6 MONIHOCTE ANEKTPHIECKOTO TOKA
anekTponBmwkymas cuna (ganee — 3JIC) U BHyTpeHHEE COMpPOTHUBICHHUE
4.2.7 HCTOYHHUKA TOKA. 3akoH OMa /17151 TOJTHOM (3aMKHYTOI) 3JIEKTPUUYECKOH LIEeHH.
KopoTtkoe 3ambIkanue
DJNeKTpOHHAsT TPOBOJUMOCTD TBEPABIX METAIUIOB. 3aBHCHMOCTH COIPO-
4.2 4.2.8 THUBJICHHS METAJLIOB OT TeMIiepatypbl. CBepXIpOBOAUMOCTD
429 OnekTpuyeckuii TOK B Bakyyme. CBOIMCTBA IIEKTPOHHBIX ITyYKOB
HomynpoBogauku.  CoOCTBEHHass W TNpHUMECHas  MPOBOIMMOCTH
4.2.10 TIOJTyTIPOBOTHUKOB. CaoiicTBa p-n nepexona. ITonynpoBogHUKOBBIE
pUOOPEI
4011 DNEeKTpHYECKUH TOK B DJEKTPOIHUTAX. DJICKTPOIUTHYCCKAS JUCCOIMALIMSL.
- DIEKTPOIH3
4212 OnekTpuyeckuil TOK B ra3ax. CaMOCTOSTEIBHBIA U HECAMOCTOSTEIBEHBIN
- pasps. Pasiu4HbIe TUITBI CAMOCTOSATENLHOTO paspsaaa. Monuus. [Tnasma
TexHu4eckue yCTpOWCTBA: aMIEPMETP, BOJIBTMETP, PEOCTaT, UCTOUYHUKH
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