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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke Ha ypOBHE CpeAHero obmero ooOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMU K pe3yjibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOU
nporpammel, mpencraBicHHbIXx B @I'OC COO, a Takke ¢ yu€roMm ¢enepaibHO paboueit
nporpamMMbl  BocnuTanus M KoHnenuuu mnpenopaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTeNbHBIX  oOpraHuzanuax Poccuiickoit ~ @Denepauuy, peaau3yromUX OCHOBHbIC
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

[IporpaMmma 1o Qu3uke ompenenser o0A3aTeNbHOE IPEAMETHOE  COJIEpXKaHUe,
yCTaHABJIMBAET PEKOMEHYEMYIO IOCIIEOBAaTEIILHOCTh U3YyUEHHMs] TEM U Ppa3lelioB y4eOHOro
npeaMera ¢ yuy€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro
mpolecca, BO3PAaCTHBIX ocoOeHHOcTe oOywaromuxcsa. [Iporpamma mno  ¢usuke gaér
IPEJICTAaBICHUE O LESIX, COJAEpKaHUM, OOIIel cTpaTeruu OoOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpeIcTBaMU yueOHoro npeamera «Pu3nka» Ha yriyOJaEéHHOM ypOBHE.

N3yuenne kypca QU3MKU YIIIyOJEHHOTO YPOBHS IO3BOJISIET pEaNIU30BaTh 3a7aud
npo¢eCCHOHATBLHON OPHEHTAIMH, HANPABICHO HA CO3/IaHUE YCIOBUH UL MPOSBICHHUS CBOMX
UHTEIJICKTYaJIbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OO0Yy4arolmMMcCsl, KOTOpbIe
HEOOXOIUMBI Al  NPOJNOJDKEHUs 00pa3oBaHMs B OpPraHM3alusAX IMpo(ecCHOHAIBHOIO
00pa30BaHus M0 pa3IMYHBIM PU3UKO-TEXHUUECKUM U UHKEHEPHBIM CIIEIIHATIbHOCTSIM.

B mporpamme mo ¢u3MKe ONpeneNsioTcsl IUIAaHUpyeMble pe3yJbTaThl OCBOCHHUS Kypca
¢u3MKKM Ha YpPOBHE CpenHero oOumero o0pa3oBaHUsA: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHele (Ha yriryOnéHHoM ypoBHe). HayuHo-meTomonornueckoii OCHOBOH i1l pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM O0y4aroIluxcs,
OCBOMBIIIUX TPOTpamMMy 1Mo (pHU3MKEe HA yPOBHE CPEIHEro 001ero oopasoBanus Ha yriayOiaEéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ESATEIbHOCTHBIN MOJXO/.

[TporpamMma no (pu3nKe BKIIOYAET:

IUITAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (U3MKM Ha yriayOlEHHOM YpOBHE, B TOM
quCIIe MPEeIMETHbIE PEe3yIbTaThl O TOAaM 00yUYCHHUS;

coJiep>kaHne yueOHoro npeamera « Pu3nka» 1o rojgam o0ydyeHusl.

[IporpaMmMa mo ¢u3MKe HMeeT NPUMEPHBIH XapakTep W MOXKET ObITh HCIOJIb30BaHA
YUUTEIAMHU (PU3UKH [T COCTABJIEHUS CBOUX Pa0OUYUX MPOTPaMM.

[Iporpamma 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YUyUTENeH U
IPEIOCTABISAET BO3MOXKHOCTU JUISl peaju3alud pPa3IMYHBIX METOJMYECKUX TOJAXOA0B K
MpernoiaBaHuio (GU3NKKH Ha YriayOJE€HHOM ypOBHE NPH YCIOBUM COXPaHEHUs 00s3aTebHOU
4acTH COZAEP>KaHMA Kypca.

du3mka Kak Hayka o Haubosee 00X 3aKOHAX MPHUPOJIbI, BEICTYMAs B KAUeCTBE y4eOHOTrO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHUI 00 OKpYyXaroIleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUIUN JJIs E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3yUaeMbIX
XUMHUeH, Ouonorueit, pusnueckoii reorpadueit u acrpoHomueil. Mcmnonp3oBaHue U aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUI OMpENeHIo XapakTep W OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHI B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepHaJoB C 3aJaHHBIMU CBoWcTBaMH. IM3yuyeHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
(dopMHpOBaHUE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH PUMEHATh HAYYHbIH METOJ] MO3HAHUS MIPU BBIOJHEHHH UMH YI€OHBIX UCCIIETOBAHHIA.



B ocHOBYy kypca ¢u3HKK Ha ypOBHE CPEAHETO 00IIero 0Opa3oBaHUs MOJIOKEH PsII UIEH,
KOTOPBIE MOKHO pacCMaTpPUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBHHU C HEH KypC SBISETCS IOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3fesioB (DM3WKH, BKIIOYACT KaK BOIMPOCH! KIACCHUYECKOH, TaK U
COBPEMEHHOW (DM3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEHl Matepuan Kypca (U3UKH OO0BEIUHEH
BOKpYT (u3mueckux Teopuil. Benymmum B Kypce sBhsieTcss GopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHAX MaT€pUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanysi mpearnoNaraeT CIoIb30BaHUE TYMAaHUTAPHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKXe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIEeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku — yriayOnéHHOTO — ypOBHS
mnmpeamnojgarac€t 3SHakOMCTBO € IIUPOKHUM KPYIOM TCXHUUYCCKHUX W TEXHOJIOTHYCCKUX HpI/IJ'IO)KCHI/Iﬁ
M3YYEHHBIX TEOpHM U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTAaBICHUN
U COBPEMEHHbBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea »rxkonozuzayuu peanusyercss IMOCPEACTBOM BBEICHHS DIIEMEHTOB COJACPIKaHUS,
HOCB?[IIIéHHBIX 3KOJIOTUYCCKUM HpO6H€MaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbI C Pa3BUTUCM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOI1 0€30MMacHOCTH.

OcBoeHue cojepKaHusl MPOTrPaMMBbI IO (PU3HUKE JTOJDKHO OBITH MMOCTPOCHO HA MPHUHIIUIIAX
CUCTEMHO-/ESTEIbHOCTHOTO noaxoAa. i Gu3uku peanusanus 3TUX NPUHIUIIOB 0a3upyercs Ha
HCIOJIb30BAaHUU CAMOCTOATEIBHOIO AKCIEPUMEHTa KaK IOCTOSHHO JAeWcTBYIoLIEro (axrtopa
yuebHoro mponecca. Jlnsg yriayOn€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUYEHHYECKOTO0 OJKCIIEPHMEHTa, BKJIIOYAIOUIETO (PPOHTAIbHBIE YYEHHYECKHE ONBITHl IPH
U3yYeHHUH HOBOI'O MaTepuala, JiaboparopHble padoTel M paboThl mpakTukyma. Ilpu sTOM
BO3MOXKHBI JIBa crioco0a peaian3anui GU3NYecKoro rnpakTukyma. B mepBoM citydae npakTUKyM
npoBoauTcs Jin6o B koHue 10 kiacca, 1160 mociae NepBoro U BTOPOro MOTYyTOAMMA B KaKIOM U3
9THX KJ1accoB. BTopoil criocol — 310 MHTEerpanus padoT MpakTUKyMa B CUCTEMY J1JaOOpaTOPHBIX
paboT, KOTOpBIE MPOBOJSTCS B IMpollecce W3ydeHws paszjaena (temsl). [lpu sTom mon paborammu
NpakTUKyMa ITOHHMAaeTCs CaMOCTOATENBHOE HCCIIEZOBaHUE, KOTOPOE TPOBOAMUTCS  TI0
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BIIa O€3 MOIIAroBOil HHCTPYKITHH.

B nporpamme no ¢usnke cucreMa y4eHHUYECKOTO SKCIEPUMEHTa, Tab0paTOPHBIX paboT U
IMMPpaKTUKyMa NpCACTaBJICHA CIUHBIM IICPCUHCM. BLI60p TCMATUKH JIA OTUX BUJ0OB YYCHUYCCKUX
NPaKTUYECKUX PabOT OCYIIECTBISIETCS YYaCTHHKAMH 0Opa3oBaTEIbHOTO TpoIecca MCXOIs U3
OCOOCHHOCTEl MOYpOYHOrO TJIAHUPOBAaHWSA M OCHamleHus kaOuHeTa ¢usuku. Ilpu sTOM
o0ecrieuynBaeTcss OBJAJCHUE OOYYAIOUIUMKCS YMEHUSMHU TNPOBOAMTH NPSMbIE U KOCBEHHBIE
HU3MCPCHUS, UCCIICAOBAHUA 3aBUCHUMOCTEN (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH W IOCTAHOBKY OIIBITOB II0
MIPOBEPKE MPEITTOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsSETCS PELISHUI0 Pacu€THBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUTSE pacu€THBIX 3a7ad MPUOPHUTETOM SIBISIOTCS 33/1a4él C SBHO 3aJaHHON M HESBHO 3aJaHHOMU
(1)I/I3I/I‘-ICCKOI>'I MOZCIJIbIO, MMO3BOJIAIOINUE NPUMCHATH U3YUYCHHLBIC 3aKOHBI U 3aKOHOMCPHOCTH KaK
U3 OJIHOTO pasJlieNia Kypca, TaK M MHTETpUpYs NPUMEHEHNE 3HAaHWH W3 pa3HBIX pasnenoB. Jlims
KaueCTBEHHBIX 3aJjady TMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBsSICHEHHe/TpeJCcKa3aHue
NpOTEeKaHUsl (PU3UUECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIECH KM3HM, TpeOyromue BbIOOpa
GU3MYECKON MOJEIHN ISl CUTYalluU MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca Kypce (U3MKU yriayOJEHHOTO YPOBHS Ha YpOBHE CPEIHETO
oOmiero o0Opa3oBaHUs JOJDKEH H3ydyaTbCs B YCIOBMSAX IpeIMETHOro kabuHera. B kaOunere
(GU3UKU TOJKHO OBITh HEOOX0IMMOE JTabopaTopHOE 000PYIOBAHUE JUISI BHITIOHEHUS YKa3aHHBIX
B IIpoTrpaMMe 1o (PHU3HKe YYCHHYECKHX OIBITOB, JJAOOPAaTOPHBIX paboT M paboT MpaKTHKyMma, a
TaKXke JIEMOHCTPAallMOHHOE 000pyA0BaHHE.

JleMoHCTpaniMoHHOe 000pynoBaHue (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MUHHMMAJIbHON JOCTaTOUHOCTH M 00ECIEeUMBACT MOCTAHOBKY NEPEUYMCIICHHBIX B IPOrpaMMme Mo
¢u3MKe KIIOYEBBIX JIEMOHCTpALUil AJisl HUCCIENOBaHMS HM3yYaeMbIX SIBJICHHI M IPOLIECCOB,
SMIMPHUYECKUX U (GYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTopHoe 00OpyZOBaHHE AJsl YYCHHMUYECKUX IMPAKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECHeuMBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHUS JOKHBI OBITh
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX M LM(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1aOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4€HUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

(bopMUpOBaHUE HHTEPECA U CTPEMIICHHUSI 00YUAIOIIUXCS K HAYYHOMY M3yUEHHUIO IPUPOIBbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

pa3sBUTHE MPEJACTaBICHUH O HAydHOM METO/A€ TMO3HaHus U (OpPMHUpPOBaHHE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBICHUSM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa M3yYeHUs OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAJIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUEe YMEHHH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUNA U
HAyYHBIX J10Ka3aTEJIbCTB;

¢dopMHpOBaHUE TPEACTABICHUH O poiu (U3UKU ISl Pa3BUTHsS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3sBUTHE TMPEJCTaBIECHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHOHATbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K JaybHEileMy OOyYeHHI0 B 3TOM
HaIpPaBJICHUU.

Joctrmxenue 3TUX 1eneld oOecreyrBaeTCsl pelIeHHEeM CIEAYIOIIMX 3a7ad B Ipoliecce
U3yuyeHus Kypca (U3MKU Ha ypOBHE CpeHEro oOuiero o0pa3oBaHus:

npuoOpeTeHne cUcTeMbl 3HaHUNH 00 OOmUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY
U DJIEMEHTHI acTPOU3HKHY;

(dbopMHpOBaHNE YMEHUH NPUMEHITh TEOPETHUECKUE 3HAHUS 1151 OOBSICHEHUS] (PU3NYECKUX
SIBJICHUI B IPUPOJIE U ISl IPUHATHUS IPAKTHUECKUX PELUIEHUH B TOBCEAHEBHOMN XKU3HU;

OCBOEHHUE CIIOCOOO0B PEIICHUs pPa3IMYHbIX 33]a4 C BHO 3aJaHHOMN (PU3MUECKON MOJEIbIO,
3a/a4, MOAPa3yMEBAOIIUX CAMOCTOATEIbHOE CO3JaHHe (QU3NUYECKOW MOJENH, aJeKBaTHOM
YCIOBHSIM 3aJ]auy, B TOM YHCJI€ 3a]1a4 MH)XEHEPHOTO XapaKTepa;

NOHUMaHHE (PU3NYECKHX OCHOB M MPHUHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY>KAIOILYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U TPOBENEHUs (PU3NUEeCKHUX
SKCHEPUMEHTOB, aHaJlIW3a W MHTEepIpeTanuy HWHPOpPMalUU, OMNpeAeTeHHUs IOCTOBEPHOCTH
MIOJyYE€HHOT'O pe3yJIbTara;

CO3/IaHUE YCIOBUM JUISl Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOM
NeSITeIIbHOCTH;



pa3BuTHe uHTEpeca K chepaM mpoPecCHOHATIBLHON A TEILHOCTH, CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOnéHHBIA YpPOBEHb H3yYCHHS
yueOHOro mnpeamera «®PusnMka» Ha ypOBHE CpEAHEro o0Iero oOpa3oBaHUs BBIOMpaeTCs
00yYaromuMucs, TUIAHUPYIOIUMHU MPOAODKEHHE O0pa3oBaHMs MO CIEHUAIBHOCTAM (PH3UKO-
TEXHUYECKOTO MTPOQUIISL.

Ha n3yuenue usuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CpEHETO 00I1Iero oOpa3oBaHms
otBoautcs: B 10 kiacce — 170 yacoB (5 yacoB B HEIENIO).

B cBs3u ¢ mpazgauunaeivu qasMu(23.02.2024, 8.03.2024, 29.04.2024 - 1.05.2024,
9.05.2024 — 10.05.2024) mpousBeeHa KOPPEKTUPOBKA YUEOHBIX YACOB IyTEM O0bEAMHEHUS
teM: B 10 kiacce 165 dacoB (oO0beuHeHbl TEMBI U3 pasjaena «PesepBHoe BpeMs»).

[Ipeniaraemslii B mporpamMmme 1o (Gpusmke nepeyeHs J1a00paTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIIOBaHHBIM, YYHTEJb JeJaeT BBIOOp MpOBEACHUs JTabOpaTOpPHBIX paboT H
OIIBITOB C YY4ETOM MHANBUAYAITBHBIX OCOOCHHOCTEH 00yYarOmuXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pasnen 1. HayuHnblii MeTO NO3HAHMS NPUPOABI.

Odusnka — QyHAaAMEHTaNIbHAs Hayka o Npupoje. Haydnelii MeTOj MO3HAHUS W METOJIbI
uccieoBaHus PU3NIECKUX SBICHUM.

DKCTIEpUMEHT M TEOpHs B MpoIecce MO3HAHUS MpUpoasl. HabmoeHne u SKCIepruMeHT B
¢dusnke.

CrnocoObl n3MepeHusi GU3NYECKUX BEJIWYHMH (aHAJIOTOBblE U IU(GPOBBIE HU3MEPUTEIbHBIC
npuOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemHocT n3MepeHui GU3NISCKUX BETUIHH (aOCONFOTHASI U OTHOCUTEIIbHAS ).

MopenupoBanue GU3MYECKUX SBJICHHN U MPOILECCOB (MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPI0E TEJI0, UACAITbHAS KUIKOCTh, UICAIbHBIN T'a3, TOYCUHbIN 3apsn). [ unoreza. dusnveckuid
3aKOH, T'PaHULIbl €ro NpuMeHUMOCTH. Dusnyeckas Teopusl.

Pons u mecto ¢(us3uku B (OPMHPOBAHMU COBPEMEHHOM HAyyHOW KapTHUHBI MHpa, B
MPaKTUYECKOU JAEATEILHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsl, npaKkmuKym.

N3mepenne cuiabl TOKAa W HANpPsOKEHUS B LENM MOCTOSHHOTO TOKa IPU TOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IU(poBoil naboparopueit no ¢usuke. [Ipumepsl n3mepenus pusnueckux
BEJIMYUH IPU IOMOIIN KOMIIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBkeHHEe. OTHOCHTEIBHOCTh MEXaHMuecKoro mBuxkeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Pannyc-BekTOop MaTepHalbHOM TOYKHM, €ro MPOEKUWH HA OCH CHUCTEMbl KOOpJMHAT.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepualbHOU TOUYKH, UX MPOEKIMH HA OCHU CHCTeMbl KoopAuHAT. CloKeHHe NepeMelieHuil u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MIyTH MAaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPaPUKH.

CBobosHoe maseHue. YCKOpeHue cBOOOIHOro majieHus. J[BwkeHue Tena, OpOLIEHHOro
MOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUATbHOU TOUKHU
OT BPEMEHU U UX TpapUKH.

KpuBonuneliHoe nBmxeHue. J[BukeHne MaTepruaaIbHOW TOYKHU MO OKPYKHOCTH. YTJI0Bas U
nuHeHass ckopoctTh. Ilepuox u wactota obOpamienus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTelbHOE (TaHTCHIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHON TOUKH.

TexHudeckue YCTpONUCTBA W TEXHOJOTMYECKHE TMPOIECChl: CHUAOMETP, JABUKCHUE
CHaps/IOB, IIETHBIC, IIECTePEHYATHIC K PEMEHHBIE TIEpeIaun, CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoOblI nccne0BaHus ABUKEHUH.

NnmrocTpanus npeneasHoro nepexoaa 1 n3MepeHue MrHOBEHHOM CKOPOCTH.



[TpeoOpazoBaHre ABMKCHUN C UCTIOIH30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM POCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoIeHHOTo MO YIIIOM K TOPU30HTY U TOPU3OHTAJIBHO.

HampasneHnne ckopoCTH Npy ABUKEHUU 10 OKPYKHOCTH.

[TpeoOpazoBaHme yrIOBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHME TTyTEH, TPACKTOPUM, CKOPOCTEN JBMIKEHUSI OJHOTO M TOTO K€ Tela B Pa3HbIX
CUCTEMAaX OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3ydeHne HepaBHOMEPHOIO JBUKEHHUS C LENbIO OIMPEIEeICHIS] MTHOBEHHON CKOPOCTH.

W3mepeHne yCKOpeHuss NpH MNPSIMOJIMHEHHOM PpPaBHOYCKOPEHHOM JIBHJKEHHMHM 10
HAKJIOHHOM IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTY IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU.

N3mepenue yckopeHusi CBOOOAHOrO najeHus (peKOMEH0BAHO UCIOJIb30BaHuE HU(POBOH
nabopaTopun).

N3yuenune OBUKEHUS Teja, OpOLIEHHOTO rOpU30HTaNbHO. [IpoBepka rumoTessl 0 MpsiMoi
IPONOPLMOHAIILHON 3aBUCUMOCTH MEXy JalIbHOCTBIO NOJETA U HAYAJIbHOM CKOPOCTHIO TEJa.

W3ydeHue nBUKEHUS Tea 10 OKPY>KHOCTH € MTOCTOSIHHOM 10 MOAYJIIO0 CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IepHoja OOpalleHus KOHUYECKOro MasTHHKAa OT €ro
IapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunaneHbpie cucteMsl oTcuéTta. [IpuHINAI OTHOCHTEIBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETa (ONpeieTIiCHUE, TPUMEPHI).

Macca tena. Cuia. [IpuHnun cynepno3unyu cuil.

Bropoii 3akoH HproTOHA 11711 MaTepUaIbHON TOYKHU.

Tperuii 3akoH Hpr0TOHA [I71s1 MaTEPUAJIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON M MHEPTHOW MacCCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJHOrO TMaJeHUsT OT BBICOTHI HaJ
MOBEPXHOCTBIO TUIAHETHI U OT reorpauyeckoil MmupoThl. J[BHKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHHA M CWJIA TPEHUS TOKOS.
Koapduuuent tpenus. Cuna cOnpoTUBICHHUS NPU JABWKEHHM Tella B KUJIKOCTH WM Tase, e€
3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. ['mnpocrarnueckoe napinenue. Cuia Apxumesna.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMIHUKH, IBHKECHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue 1BHKEHUS Tell B MHEPLUAIbHBIX U HEMHEPIMAIBHBIX CUCTEMAaX OTCYETA.

[IpuHUIUIT OTHOCUTETBHOCTH.

Kauenne AByX IWIMHAPOB WM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIMAIBHON CHCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH NPWIIOKEHHBIX K TEIIy CHJI C IPOU3BEECHUEM MACCHI TEa
Ha €ro yCKOPEHUE B UHEPLUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cil, BO3HUKAIOIIUX B PE3YJIbTATE B3AUMOACHCTBHS TEN.

H3mepenune macc no B3aMMOJICHCTBHIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM ITOABEME U I1aJICHUAH.

[{eHTpOOEIKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmuKym.

W3mepenne paBHOJCHCTBYIOIIEH CHII ITPH JBMXKEHUH OpyCKa 110 HAKIIOHHOM TIIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHM MABM)KEHHS Opycka IO HaKJIOHHOU
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IIPYKMHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

W3ydeHue IBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTBIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.

N3mepenue ko3¢ uiieHTa TpeHHus Mo BEIUYHHE YIIIOBOro KO3 PHUIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [BWXXKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
KO3 PUITUEHTOM TpEHUS.

N3y4eHue NBUKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHOo TBEpAOE Teino. [locTynarenbHoe U BpalaTesibHOE JIBUYKEHUE TBEPJOTO Tea.
MOMEHT Ccuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumbl. CroxxeHue CHUil, IPUIIOKEHHBIX K
TBEpAOMY Teiy. LleHnTp Tskectu Tena.

VYcnoBus paBHOBECUs TBEPIAOTO TeEIA.

VYcroitunBoe, HEYyCTONYHBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHhl: KPOHIUTEHH, CTPOUTEIbHBII
KpaH, peiéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYciioBust paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

HccenenoBanue ycioBUi paBHOBECHUS TBEPAOTO TEJIA, UMEIOILETO OCh BPAICHUS.

KonctpynpoBanue KpOHIITEHHOB U PACYET CUJI YIIPYTOCTH.

N3ydeHue ycTOMYMBOCTH TBEPAOTO TeJa, UMEIOIIETO IJIOMIaAb OTIOPHI.

Tema 4. 3axonwl coxpanenus 6 Mexanuxe.

Hmnynbeec MaTepuanbHOW TOUYKH, CUCTEMBl MaTepUalbHbIX TOoueK. LIeHTp Macc cucTemsl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

HMMIynbC CuItbl 1 ”3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaxkTuBHOE ABMKEHUE.

MoMeHT ummynbca MaTepHalbHOM TOUYkM. [IpencraBineHue O COXpaHEHMM MOMEHTa
UMIYJIbCa B IIEHTPAIbHBIX MOJISX.

Pabora cunbl Ha MalloM W Ha KOHEYHOM mepemernieHud. ['paduueckoe mpenacraBieHue
paboTHI CUITBIL.

MontHOCTh CHIIBI.

Kunernueckass sHepruss maTepuaibHOM TOYKH. Teopema 00 HM3MEHEHHU KHHETHYECKON
SHEPIHM MAaTepUaJIbHON TOUKH.

[ToreHunanbHBIE M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro aegopmMupoBaHHOW NpyxHuHbL. [loTeHIMaNbHAs 3HEPIrUsl Telaa B OJHOPOAHOM



rpaBUTallMOHHOM mosie. [loTeHnuanpHas sHeprus Tejaa B rpaBUTALIMOHHOM IOJI€ OJHOPOAHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTh. TpeThst KocMUYeCcKas CKOPOCTb.

CBsi3b paOOTHI HEMOTCHIMATHHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPIHMH CUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

VYpaBHenue bepHyum i WaealbHOM KUJKOCTH KakK CJEACTBHE 3aKOHAa COXPAaHECHUS
MEXAHUYECKOMN dHEPTUU.

TexHnyeckue ycTpoHWCTBAa M TEXHOJIOTMYECKUE IPOLECCHI: IBMKEHHE PAaKET, BOJOMET,
KONEp, NPy KUHHBIN MUCTOJIET, TUPOCKOI, (PUI'YpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITyJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenre MOIHOCTH CHUJIBI.

H3meHeHue sHepruu Teja Mpu COBEPIICHUN PadOTHI.

BzaumHuble npeBpalieHrds KUHETUYECKOM M IMOTEHLMAJIbHOM SHEPrUi IIpU JIEWCTBUM Ha
TEJIO CUJIBI TSDKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3HepTruy Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, npaKkmuKym.

W3Mmepenune uMInysbca Tena 1o TOPMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIU SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA Tela C UMIYJIbCOM CHJIBL.

HccnenoBanue cCoXpaHeHUs! UMITYJIbCa PU yIPYTOM B3aUMOJECHCTBUH.

M3MepeHne KHHETUUECKON 3HEPTUHU TeNa [0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU NPY>KUHBI C paOOTON CHUIIBI TPEHHSL.

Onpenenenne pabOThI CUIIBI TPEHUS P IBUKECHUU TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Pa3nea 3. MosekynsipHas (pu3nKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHHS MOJIeKyJIsApHO-KuHeTndecko Teopun (MKT), ux ombITHOE
obocnoBanue. uddysus. bpoyHoBckoe nBmxeHne. XapakTep IBIKEHUS M B3aUMOJCHCTBUS
YyacTHIl BellecTBa. MoJieu CTPOSHUSI Ta30B, )KUJIKOCTEH U TBEPJBIX Tel U 0OBSICHEHHE CBOWCTB
BElleCTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BeniecTBa. [locrossHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u cnocoObl €€ m3mepenus. lllkanma temmepatyp
Henbcus.

Mopenbs uaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU: YACTHIBI Tasa
JBUKYTCS XaOTUYECKH U HE B3aUMOAECHCTBYIOT APYT € APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconiioTHasi TeMmIiiepaTypa
(wkanma temmeparyp KenpBuna). 3akon JlampToHa. M3omporecchl B HA€allbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBieHHe U30MPOILIECCOB: N30TEPMA,
u30Xx0pa, n3obapa.

CBsi3p MEXIy JaBIEHUEM U CpeAHEM KHUHETUYECKOW SHEpruer IMOCTYyNaTeabHOIo
TEIUIOBOTO JBMKEHHSI MOJIEKYJl HJA€aJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH UI€aTHbHOTO ra3a).

CBs3p  aOCONMIOTHOW  TeMmMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPTUEHl MOCTYNATENbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHUYeCKHe YCTPOHCTBA M TEXHOJIOTHYECKHE TIPOIECCHI: TEPMOMETp, OapoMmeTp,
MOJTyuYeHHEe HAHOMATEPUaJoB.

Hemoncmpayuu.

Mopenu TBUKEHUS YaCTHUIL BEILIECTBA.

Moens OpOYHOBCKOTO IBHIKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddysus xuakocTeit.

Mogens onbita LltepHa.

[IpuTsKxeHne MOJIEKY!I.

Mogenu KpucTamIu4eckiux pemeéTok.

Habmionenue u ncciiejoBaHue H30IpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBIEHHS! TEIJIOBOTO PaBHOBECHS IIPU TEIIOOOMEHE MEXIyY
ropstieil ¥ XoJIOAHOM BOJOM.

N3yuenne u30TepMHUYECKOro Ipouecca (PEeKOMEHIOBAaHO HCIHOIb30BaHUE LHU(POBOI
nabopaTopun).

N3ydenue n30xopHOro mporecca.

Nzydenue n3obapHoOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3agaHue  BHENIHUX  YCIOBUH  JUIs
TEPMOJMHAMHYECKONH cHucTeMbl. BHemHue #  BHYTpeHHHE mapameTpbl. I[lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEAHUE 3HAUEHHUS BEJIMYMH, ONMHMCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

HyneBoe Hauyano tepmoguHamuku. CaMonpou3BojbHAas peslakcalys TEPMOJANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenb wuneanbHOro ra3za B TEPMOJUMHAMHKE — CHCTEMa YypaBHEHUH: ypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpa)K€HUE ISl BHYTPEHHEW 3HEpPruu. Y CIOBUS MPUMEHHUMOCTH
TOM MOJENU: HM3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue aus
BHYTpPEHHEH SHEPTUU OTHOATOMHOTO HJI€aIbHOIO Trasa.

KBazuctarnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHUKE. Bhruncienne paboTsl mo rpaduky mporecca Ha
pV-auarpamme.

Temonepenadya kak crnoco0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TepMOJUHAMHYECKON
cucTtembl 6e3 coBepieHus padboTsl. KoHBEKIuS, TEMIONPOBOIHOCTD, H3TyUYEHHE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHas W MOJSpHass TEMJI0EMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenpHas TeIUIOTa CropaHus ToIuikBa. Pacuér konmyectBa
TEIUIOTHI IIpH Terwionepenaye. [lonstiue 06 anuadbaTHoM mporiecce.

[lepBoiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudecTBo TemnoTsl U pabota
KaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpPMOJMHAMHUKH i1 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMBl NMPOXOAUT EIUHCTBEHHAasl aauadara.
AOcomoTHas TemMrepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO NEpEaaTh
TEIUIOTY OT 0OoJiee XOJOMHOTO Tela K Oolee Harperomy Oe3 komrmeHcanuu (Kmaysumyc).
HeobpaTumocTs TpUpOIHBIX TPOLECCOB.



[TpuHMne! geiicTBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenune KIIJI. [{ukn Kapno.

DKOJIOTMYECKUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHUe
OKPYXKaIOIIEH CPEdbL.

TexHu4ecknue yCTpoiCTBa M TEXHOJIOTHYECKUE TMPOIIECCHI: XOJOAWIBHUK, KOHAUIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIM JBUTATENu, MapoBas TypOMHA, MOJYyYEHUE CBEPXHUKHX
TEMIIEpaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHUEM TEIUIOBOIO HAacoca,
YTUIIN3AHS OMOOPTaHUYECKOTO TOTUTUBA AJIsI BEIPAOOTKH «TETUIOBOW» U SJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsbl IPH a1nadaTHYeCKOM PaclIMpPEHUH.

BosgyuHoe oruuso.

CpaBHeHME YIeTbHBIX TEIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUSI BHYTPEHHEN SHEPTHUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmnbroTepHble MOJENH TEIUIOBBIX JBUTaTENEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3mepenne yaenbHOU TeMI0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOTO MpoIiecca.

N3yueHnre B3aUMOCBS3U IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJCHCTBUSL U TEMIIEpaTyphl
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanne u KoHJeHcalus. lcnapeHne © KulleHuWe. YJelbHas TeIIoTa
napooOpa3oBaHUS.

Haceliiennsie ¥ HeHachlllleHHbIE mapbl. KadecTBeHHAass 3aBUCUMOCThH IUIOTHOCTH U
JABJICHUs HACBIIIEHHOTO Tapa OT TEMIIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BraxHocTh Bo3yxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAKHOCTD.

Teépnoe Teno. Kpucrammmaeckre n amopdHbie Tena. AHH30TPOIUS CBOMCTB KPUCTAJLIOB.
[InaBneHue u KpucTau3anus. Y aenbHas TerioTa miasienus. Cyomumarnus.

Hedopmaruu tBEpmoro Tema. Pactsokenue u cxarue. Cnsur. Moayne HOnra. Ilpenen
yOpyTux aedopmariuii.

TennoBoe pacHmIMpeHne KUJIKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEWHOE paCIIUpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWI YaCTHI[ BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue >HEprUM B (Pa30BBIX MEepEXoax.

YpaBHEeHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKkeHHe. KoadhuineHT moBepXHOCTHOTO HaTshKeHUs. KanmuispHbie
ABJIeHM. /[aBeHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyia Jlannaca.

TexHu4eckne YCTPONCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTePUAIbI.

Hemoncmpayuu.

TennoBoe pacmpeHue.

CBoiicTBa HaCHIILIEHHBIX TAPOB.

Kunenne. Kunenue npy noHMKEHHOM JaBJICHHH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI C MBUIBHBIMU IJIEHKAMHU.

CmaunBanue.

KanunmispHele ssBneHus.

Mopaenu HEHEIOTOHOBCKOHM JKUJIKOCTH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HccnenoBaHne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOIO BELIECTBA.

Bunasr nedopmaruii.

Habmonenne mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEH.

W3Mmepenue yaenbHOM TEMI0ThI IIJ1aBICHUS JIbAA.

M3yueHue CBOMCTB HACBHIICHHBIX I1apPOB.

N3mepenne abCoOTHOM BIIaXKHOCTH BO3/yXa U OILIEHKA MacChl IapOB B IOMELICHUH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JIeOpMalIii PE3UHOBOTO 00paslia OT MPHIIOKEHHON K HEMY
CHJIBL.

Paznen 4. DaekTpoauHaMuka.

Tema 1. Inexmpuueckoe nove.

OnexTpuzanus Tea U €€ MposABICHUA. DJIEKTpUUeCcKUil 3apsan. [IBa BUAa 3JIEKTPUUYECKUX
3apsanoB. IIpOBOMHMKM, NMANEKTPUKH U MOJYIPOBOJHUKH. DJIEMEHTApPHBIA 3JIEKTPUYECKUN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsaa.

Bsaumoneiicteue 3apsnos. Todyeunsie 3apsaasl. 3akoH KysoHa.

Onexkrpuueckoe nojie. Ero aelictBue Ha 37€KTPUUECKHE 3apsi/bl.

Hanpsoxéanocts  anekrpuueckoro mossd. [IpoOubiid 3apsn. Jluaumm HanpsHkEHHOCTH
ANEeKTpUYecKoro nosst. OJHOPOIHOE INEKTPUUECKOE TOJIE.

IToTeHIManbHOCTD NMEKTPOCTATUYECKOTO MOJA. Pa3HOCTH NOTEHLMANIOB U HAINPSIKCHUE.
[lotenumanpHass  SHepruss  3apsga B 3JeKTpocTaTMdueckoM — nose.  [loreHmman
aJIeKTpocTaTndeckoro mosst. CBs3b HANpsDKEHHOCTH IOJIE M Pa3HOCTH TMOTEHIUAJIOB s
AEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJIHOTO, TaK U HEOJJTHOPOJIHOTO).

[TpyHIMI CyneprO3ULIUH dJIEKTPUYECKHUX MOJIEH.

[Tone Toueuynoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMepHO
3apsbKEHHOr0 1Mo 00BhEMy mapa. [lone paBHOMEpHO 3apsKEeHHOW OECKOHEYHOM IJIOCKOCTH.
KapTrHb! TMHNMN HANPSY)KEHHOCTU ATUX TOJIEN M SKBUITOTEHIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBHE PABHOBECHS 3apPs10B.

JIMdIIEeKTPUKH B DJIEKTPOCTaTUUECKOM IToJIe. J(ManeKTpruyecKas NpOHUIIAEMOCTh BEIIECTBA.

Konnencatop.  DIEKTpPOEMKOCTh  KOHJIEHCATOpA.  DIEKTPOEMKOCTh  IIOCKOTO
KOH/IEHCaTopa.

[lapannensHoe  coenmHeHWEe  KOHIeHcaTopoB.  IlociemoBarenbHOEe — COEIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

JIBro>KeHue 3apsKE€HHOW YaCTUIIbI B OJTHOPOJHOM JJIEKTPUUECKOM TI0JIE.

TexHu4eckne yCTpONCTBA M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIllMTa, 3a3eMJICHUE dIIEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTtop Ban ne
I'paada.

Hemoncmpayuu.



VYCTpoiCTBO U MPUHLUII JEHCTBHS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIACTHH.

Mogenb anekTpocTaTuiueckoro reuepatopa (Ban ne I'paaga).

IIpOoBOTHUKY B JIEKTPUYECKOM IOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTA.

YCTpoUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIaCTHH,
paccTOsSHUA MEKy HUMH U IUAJIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus AEKTPUUECKOr0 NOJIs 3apsHKEHHOr0 KOHIEHCAaTopa.

3apsiaka U paspsiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKkmukKym.

OneHka cul B3auMOJIEHCTBHS 3apSKEHHBIX Tell.

Habmroienue npeBpalieHus SHepruy 3apssbKeHHOr0 KOHJGHCATOpa B SHEPTUIO U3ITyUYeHUs
CBETOAMO/A.

W3yueHne mpoTekaHus TOKa B LIENIH, COACPKALIEH KOHICHCATOP.

Pacnpenenenne pa3sHOCTH TNOTEHUUAIOB (HANpSDKEHMs) NPU  HOCIEA0BATEIbHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YepeE3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKkmpuyecKuii mok.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBuss CymieCTBOBaHHS IOCTOSSHHOIO —JJIEKTPHUYECKOrO TOKa. VICTOYHMKHM TOKa.
Hampsoxenne U u DIC E.

3axoH OMa aJ1s1 yyacTKa LEIH.

DONEKTpUYECKOe  COMPOTHUBJIEHHE.  3aBHCHUMOCTb  CONPOTHUBIIEHUS  OJAHOPOIHOIO
IIPOBOJIHMKA OT €ro JJIMHBl M IUIOLIAJU IIONEPEYHOr0 CEYEHUs. YIEIbHOE CONPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, MapajuIeIbHOE, CMENIAHHOE COCIWHEHHE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux neneil. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOoOmHOCTB 2JIEKTPUYECKOrO TOKA. TeruioBast MOLHOCTb, BbIAEIIAEMAas HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHME HCTOYHHMKA ToKa. 3akoH Owma g TOJHOM
(3aMKHYTOM) 2JIEKTpUUYECKON 11er. MOIITHOCTh NCTOYHHKA TOKa. KOpOTKOE 3aMbIKaHUE.

KoHaeHcaTop B ienu moCTOSSHHOTO TOKA.

TexHnyeckue yCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: AMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IIEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3mepenne cuiibl TOKa ¥ HAPSKEHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS MJI1 PE3UCTOpa, JaMIlbl
HaKaJIMBaHUS U CBETOJMOJA.

3aBUCUMOCTh COMPOTUBJIECHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOMIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBIEHHS IIPU TOCTOSIHHOM
HaIPSHKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.



Crioco0bI coennHeHUs UCTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXKy MOJIIOCAMHA MCTOYHMKA TOKA OT CHJIBI TOKA
B LIEIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HccnenoBaHue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeIpHOro CONPOTUBICHHS TIPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS 11 JIaMIIbl HAKaJIMBaHMSL.

VBenuueHue npejelia u3MepeHus amnepmeTpa (BOJIbTMETPA).

Nzmepenune DJIC v BHYTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXy MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE3HOM MOITHOCTH MCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas IPOBOAMMOCTh pPa3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTUBIEHUS  METAUIOB  OT  TeMIepaTyphl.
CBepxnpoBOIUMOCTb.

ONEeKTpUYECKUii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TPUMECHAs MNPOBOJUMOCTH IOJYIPOBOJHHUKOB.
CsoiicTBa p—Nn-niepexona. IlonynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUHA TOK B IJIEKTPOJIMTAX. DJICKTPOIMTHYECKAs IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest U1l 2IEKTPOIU3A.

OnekTpuueckuid TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSTENIbHBIM pas3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psana. Monuus. [lnazma.

TexHuyeckue yCTpOWCTBa U NPAKTHUECKOE TMPUMEHEHHE: Ta30pa3psiiHble JIaMIIbI,
JIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYHNpPOBOJHUKOBBIE HPUOOpPHI: OUOJ, TpaH3UCTOp, (oToauoxn,
CBETOAMOM, TajbBaHMKA, paUHUpPOBAHME MEAM, BBIIUIABKA AJTIOMHMHHUSA, DJEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHsbI 35ekTpoan3a dapazes.

HckpoBoit pa3psa 1 MPOBOAMMOCTb BO3AyXa.

CpaBHeHuE NPOBOJIUMOCTH METAJIIOB U ITOJyIIPOBOJAHHUKOB.

OaHOCTOPOHHSIS MPOBOAMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

HaGmronenue anexTponusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3n4ecKHil MPAKTUKYM.

Crioco0Ob! u3MepeHus (PU3NYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  M3MEpeHMid  Qu3nueckux BenuyuH. OIeHKa TpaHuIl
MIOTPEUTHOCTEM.



[TpoBeneHNE KOCBEHHBIX W3MEPEHHM, WCCIICIOBAHUA 3aBUCHUMOCTEH  (PU3NICCKUX
BEJIMYMH, IIPOBEpKa MPEIIOKEHHBIX T'MIIOTe3 (BBIOOp M3 paldoT, ONUCAHHBIX B TEMaTHYECKUX
paszenax «Y4eHH4ecKuil 3KCIIEpUMEHT, Ja00opaTOpHbIe paboThl, IPAKTUKYMY).

MexknpeaMeTHble CBSI3H.

N3zyuenne kypca ¢pusuku yray6néaHoro ypoBHs B 10 Kitacce oCymiecTBISIETCS ¢ yUETOM
COJepXKATEIbHbIX MEXIIPEIMETHBIX CBSI3eéH C KypcaMH MaTeMaTHKH, OHMOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nOHAMUSA, C6AZAHHBIE C UZYUEHUEM MENO008 HAYUHO20 NO3ZHAHUA:
SIBJICHHE, HAay4HbIH (akt, rumores3a, (u3ndeckas BEIUYMHA, 3aKOH, TeOpHs, HaOIrojeHue,
9KCHEPUMEHT, MOJEIIMPOBaHKUE, MOJIEIb, U3MEPEHHE, IIOIPEIIHOCTH U3MEPEHUM, N3MEPUTEIIbHBIE
npubopsl, LU poBas 1abopaTopusl.

Mamemamuka: peunieHue CUCTeMbl YypaBHeHuH. JluneitHas ¢yHkums, mnapabona,
rurepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckne QyHKIMA: CHHYC, KOCHHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpbl M MX HPOEKIUH Ha OCHU
KOOPJIMHAT, CJII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKHMBOM mpupoje, auddysus, ocmoc, TermioooMeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAlomeH  Cpeapl,  yTHIU3AIHs
OMOOPraHNYECKOro TOIIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHMH, MOBEPXHOCTHOE
HATSDKEHHE U KalWUIAPHBIC SIBIICHUS B IPUPOJIE, JIEKTPUUECKHUE SIBJICHHS B KUBOM NPUPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJydYeHHe HaHOMAaTePUAJIOB, TEIIOBBIE CBOMCTBA TBEPABIX TEJ, KHUIKOCTEH U
ra3oB, OJKUIKHE KPHUCTAIbl, DJEKTPUYECKHE CBONCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS
JMCCOLIMALUS, TaJIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpus: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue JBUKEHUN C HCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYyXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIHMH (KPOHINTEHH, pemérdyarole
KOHCTPYKLIMH), UCII0JIb30BaHUE 3aKOHOB COXPAHEHUS] MEXaHUKHU B TEXHHUKE (TMUPOCKOII, BOAOMET
U JIpyrue), ABUraTelb BHYTPEHHErOo CropaHusi, mapoBas TypOHHA, OBITOBOW XOJIOAWIBbHUK,
KOHJIMIIMOHEP, TEXHOJOTHMH TIIOJIy4eHUS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, HOIYIIPOBOIHUKOBBIE TPHOOPHI, TaIbBaHUKA.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [NPOTPAMMBI I10 O®OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAIIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/IbTaThbl OCBOCHMs yueOHOro nmpeamera « OU3uKa» J0JKHBI OTPaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
NO3UIUEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUI, COOTBETCTBYIOLUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIiCKOro oOliecTsa,
pacIIipeHe JKU3HEHHOIO OIBITA W OIBbITA ACATEIBHOCTH B IIPOLIECCE PEATU3alUU OCHOBHBIX
HaIpaBJICHU!I BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOro 00IECTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKHX I'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
LICHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECaxX IPaKIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBIE€HUH B 00pa30BaTeIbHON OpraHU3aliH;

e yYMEHHME B3aMMOJECHCTBOBATH C COLMAIbHBIMM HWHCTUTYTaMHU B COOTBETCTBHH C HX
GYHKIUSMU U Ha3HAYEHUEM;

® TOTOBHOCTb K T'YMAHUTapHON U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMSA:

e cpOpMHUPOBAHHOCTH POCCUHCKOMN rpaskJaHCKON UIEHTUYHOCTH, IATPUOTH3MA;

® IICHHOCTHO€ OTHOIIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHHUSM POCCHUHCKHX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS;

e CrnocoOHOCTh OLIEHWBAaTh CUTyallMI0 W TNPUHUMAaThb OCO3HAHHBIE  pELICHMUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4YHUCJIE B
JIEATEIILHOCTH YYEHOTO0;

® OCO3HaHHE JUYHOIO BKJIa/la B MOCTPOCHUE YCTOWYMBOTO Oy IyIIero.

3CTETUYECKOI0 BOCIIMTAHMS:

® OCTETMYECKOE OTHOILIEHHWE K MHPY, BKJIKOYAass OCTETUKY HAy4YHOIO TBOPYECTBA,

NpUCYILIETO (PU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMA:

® UHTEpEC K pa3iIuyHbIM cdepam Npo(ecCHOHATBHOW IesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3HUKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP OymyIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO B 00JacTH (U3UKH
Ha MPOTSDKEHNUU BCEH JKU3HM.

JKOJIOTMYECKOr0 BOCIIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh HKOJIOTUYECKOH KyJIBTYpbl, OCO3HAHHE IJI0OATBHOTO Xapakrepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHHUE U OCYILECTBICHUE NCHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIEH YCTOMYUBOIO Pa3BUTH YEIIOBEYECTBA;



paciiipeHre OmbITa JEATEIHbHOCTH OSKOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pr3uKe.

HMEHHOCTH HAYIHOI'O NMMO3HAHHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKHU;
OCO3HaHHE LEHHOCTH HAy4yHOW JAEATENbHOCTH, TOTOBHOCTh B IPOLIECCE H3YUYECHUs
GU3MKN  OCYIIECTBIATH  IMPOEKTHYIO M MCCIEIOBATENbCKYIO  JESTEIbHOCTb
WH/IMBUYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHUBeEPCcAJIbHbIE YUeOHbIE e CTBUS
Ba3zoBble JJornueckue neiicTBuA:

CaMOCTOSITENIFHO (hOPMYITUPOBATh U aKTYaJIM3HPOBATh MPOOIEMYy, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPEIENATh LEIH IEATEIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX TOCTHKCHUS;
BBISIBIISATh 3aKOHOMEPHOCTH M NPOTHBOPEYHMs B pacCMaTpUBaeMbIX (DU3MUYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IJIaH pemieHus npoOjeMbl C  Y4ETOM aHaiuu3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATb PUCKHU ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATH PabOTy B YCIOBUSX PpEalbHOIO, BUPTYaJIbHOI'O U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPo0IIeM.

ba3oBble uccienoBarebcKue AeiicTBHSA.

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMU TIOHITHIMHU U METOJaMU (U3HIECKOM
HayKH;

BIIQJIETh HABBIKAMU YUYEOHO-HCCIICIOBATEILCKOH H TPOEKTHOW JEATEIHLHOCTH B
obnmacTu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOUCKY
METOJIOB pEeIIeHUs 3a7a4 (U3NYECKOTO COJCp)KAHUS, NPUMEHEHHUIO Pa3IUYHbIX
METO/IOB IMO3HAHUS;

BJIQJIETh BUJAMH JEATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IUYHBIX yU€OHBIX CUTYallUsSX, B TOM YHUCIIE NpU
CO37IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIIATh TPUYMHHO-CJICACTBEHHBIC CBSI3W M aKTyaJW3WpPOBATh 3aJady, BBIIBUTAThH
runoresy e€ pemeHus, HaXOAUTh apryMeHTBl I  JIOKa3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJIe€ pELICHUS 3aJauyd pe3yjbTaTbl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3ajaul B 00pa30BaTEIbHON JEATEIBHOCTH, B
TOM YHUCIIE MIPH U3YUEHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAaHUS MO (PU3MKE B MPAKTHUECKYIO 00JaCTh KU3HEEATEIbHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTrnHaJIbHBIC MTIOAXOAbI U PCIICHUSA,
CTaBUTH HpO6JICMBI U 3a71a4y, JOIYyCKAaIHUEC AJIbTCPHATUBHBIC PCIICHUS.

Pa6Gora ¢ undopmanmei:

BJaJeTh HABBIKAMU TOJNy4eHUS HHGPoOpMAIMU (UIUYECKOTO COJCpXKAHUA U3
UCTOYHUKOB PpA3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IIOMCK, aHAJIU3,
CHCTEMATH3alMI0 W WHTEPIPETANU0 HWHPOPMALUU pa3IHMIHBIX BHIOB H (opM
IIPEJCTAaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OPMALIHH;

WCTIOJIB30BaTh CpEACTBA HH()OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHMM KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX W OpPraHM3allMOHHBIX 3a1ad C
cOONIOJIeHueM  TpeOOBaHMM  APrOHOMMKHM, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, TPaBOBBIX M JTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpKAHUS B Pa3IMUHBIX (Qopmarax ¢ Yy4ETom
Ha3HayeHUs: MHGOpMaluu U IEJeBOMl ayIuTOpuH, BbIOMpas ONTHUMalbHYIO (opmy
IPEJCTAaBICHUS U BU3YyalIU3allUU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBUA:

OCYILECTBJIATH OOILEHHE HA YPOKax (PU3UKH U BO BHE-YPOUHOI JeSATEIbHOCTH;
pacro3HaBaTh PEANOCHIIKYA KOH(DIMKTHBIX CUTYAlMi U CMAT4aTh KOH(IUKTHI;
pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTb U UCII0JIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIUBUyalbHON paOOThI;
BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBUM C y4ETOM OOIIKMX MHTEPECOB U
BO3MOYKHOCTEH Ka)K/10T0 4IeHA KOJUIEKTUBA;

INPUHUMATH LIEJIM COBMECTHOM [EeSTENbHOCTH, OPraHW30BbIBaTh U KOOPJIMHUPOBATH
JEUCTBUS O €€ IOCTMXKCHMIO: COCTaBJIATh IUIAH ACWCTBHM, PACHpPEACNATh POIU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXJOr0 Y4YacTHHKAa KOMAaHIbl B OOIIUI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJEU C MO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh NO3UTHUBHOE CTPATETMYECKOE IOBEACHHME B PA3IMYHBIX CHUTyalUsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerysisiTUBHBbIE YHUBepPCAJIbHbIE yUeOHbIEe AeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATEIBHYIO JCSITSIBHOCTD B 001aCTH (PU3HKH U
ACTPOHOMUH, BBISBIISATH MPOOJIEMBI, CTABUTh M (JOPMYITUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOATENIBHO COCTABJIATH IIJIaH PEIICHUS PACUETHBIX M KaYECTBEHHBIX 3aJ1a4, TUIaH
BBITIOJIHEHHS TIPAKTHYECKON pabOThl C YUYETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHNM;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacimupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieJaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a
pElICHHE;

OIICHUBATH NMPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO S3PYIUIMUA B 00IacCTH (U3UKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTypHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B AESITEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISIM;

BJIAJIeTh HABbIKAMM IIO3HABATENBHOM pE(IEKCUM KaK OCO3HAHUS COBEpILIAEMbIX
JEUCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHN TS OLCHKH CUTYalluH, BEIOOpa BEPHOIO PELICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIXKEHUIO;
IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3yIbTaTOB AESITEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYIHX IIPU aHAIMU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B mporecce nocTuxkeHHs] TUYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS MPOTPaMMBbI MO (pU3MKE IS
YPOBHSI cpeHero o0miero o0pa3oBaHus y 00y4alOUINXCsl COBEPIICHCTBYETCS SMOIIMOHAIBLHBIN
WHTEJUICKT, MPEe/IoIaraomuii chopMupoBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSIHHE, BUJCTh HAIIPABJICHHUS PA3BUTHUS COOCTBEHHOW 3MOIMOHAIBLHOW Cchepsl,
OBITHh YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAaHUS,  BKJIIOYAIONIETO  CAMOKOHTpPOJIb,  YMEHHE  NPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEIEHHE, CIOCOOHOCTh  aganTUPOBaThCS K
HMOIIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTpeMJICHHE K JOCTHKEHHUIO IIeJI U YCIEeXY,
ONTUMHU3M, UHUITUATHBHOCTh, YMEHHUE JICHUCTBOBATh, HCXOJIS U3 CBOMX BO3MOXKHOCTEH;
IMIATHH, BKIIOYAMOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHHE JIPYTHX,
VYHUTBIBATH €r0 TPH OCYIISCTBICHHM OOIIEHUS, CIHOCOOHOCTh K COYYBCTBUIO H
COIIePESIKUBAHHMIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C
JPYTHMH JIIOJIbMH, 3a00TUTHCS, TPOSIBIIATh HHTEPEC U pa3peniath KOHOIUKTHI.

[NPEAMETHBIE PE3VIJIBTATDBI

K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUYAIOIIMXCS YMEHUH:

MOHUMATh pPOJIb (U3UKK B HKOHOMHMYECKOW, TEXHOJIOTMYECKOH, 3KOJOrMYECKOH,
COLIMAJIEHOW M 3TUYECKOH cdepax AesaTeIbHOCTH YEeJIOBEKa, POJIb U MEeCTO (U3UKU B
COBPEMEHHOM HAay4YHOU KapTHHE Mupa, 3HA4YCHUE ONMCATENIbHOM,
CUCTEMATHU3HUPYIOIIEeH, OOBSICHUTETPHOM M MPOTHOCTHYECKON (QYHKUMHA (u3nyeckoit
TEOpUU — MEXAHUKU, MOJIEKYJISIPHON (U3UKH M TEPMOJIWHAMUKHU, POJIb (PUINUECKOM
TeopuH B (POPMUPOBAHUU NPEACTABICHUN O (U3NUECKOI KapTHHE MUPA;

pa3nuyath yCIOBHS NPUMEHUMOCTH Mojeied (u3MYecKuxX Tel U IPOLECCOB
(s1BNIEHMIT): HHEpLMAIbHAS CUCTeMa OTCYETa, aOCONIIOTHO TBEPIOE TENO, MaTepUallbHas
TOYKa, PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TMajJeHUE, aOCONOTHO YIpyras
nedopmarusi, abCOMIOTHO YNPyTroe U aOCONMIOTHO HEYINPYroe CTOJIKHOBEHHMSI, MOJICITH



rasa, >KHJKOCTH U TBEPIAOTO (KPUCTALIMYECKOTO) Telia, UACAIbHBIA Ta3, TOUYCUHBIN
3apsl, OTHOPOJHOE 3JIEKTPUUYECKOE TT0JIE;

paznuyaTh ycloBUA (TpaHMIB, OOJACTH) TPUMEHHUMOCTH (PU3UUECKHX 3aKOHOB,
MOHMMATh BCeOOUIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB U OrPaHUYEHHOCTH
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH MEXAHWYECKHE TPOIECCHl M SIBICHHUS, HCIOJIb3Ys
OCHOBHBIC TMIOJIOKEHUS M 3aKOHbl MEXAHUKHA (OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIBIDKCHUSI, (OPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO ABMKEHHUs, MPeoOpa3OBaHMS
lanunes nang  CcKOpocTM W MepeMelleHus, 3akoHbl  HploOTOHA, mnpuHOHUI
OTHOcUTENbHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbl COXpPaHEHUS
UMIyJIbCAa W MEXaHWYECKOW OSHEpruu, CBs3b pabOThl CHUIBI C H3MEHEHHEM
MEXaHWYECKOM JHEpPruM, YCJIOBUS paBHOBECHUS TBEPAOrO Teja), NpPU ITOM
WCIOJb30BaTh ~ MAaTEMAaTHYECKOE  BBIPAXKEHUE  3aKOHOB, YKa3blBaThb  YCIIOBHS
MPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB: IIpeodpazoBanuil ["anuses, BTOpOro u TpeThero
3aK0HOB HbrOTOHA, 3aKOHOB COXpPAaHEHUSI UMITYJIbCa U MEXaHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOTO TATOTCHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCH M SBICHUS, HCIIOJB3YsI OCHOBHBIE
nonokeHnss MKT u 3akoHbl MOJIEKYJSIpHOM (U3UKM U TEPMOJUHAMHKHU (CBS3b
JIaBJICHUS UJI€AJIbHOTO ra3a co CpeAHEeN KUHETUUECKOW SHEPrueil TEII0BOro ABUKEHUS
M KOHLEHTpPAUMEH €ro MOJIEKYJ, CBS3b TEMIIEPATYpbl BEILIECTBA CO CpPEAHEH
KUHETUYECKOM DSHEPruei TEIUIOBOIO0 JBHKEHMS €r0 YacTUl, CBS3b JABIICHUS
UJCAIbHOIO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHECHHE
MenpeneeBa—Knanelipona, MepBbId 3aKOH TEPMOJUHAMUKHM, 3aKOH COXPaHEHHUS
SHEPruM B TEIJIOBBIX MpoOIleccax), MPH OSTOM HCIOJNb30BaTh MaTEeMaTHYECKOe
BBIPAYKEHHE 3aKOHOB, YKa3bIBaTh YCIJIOBHSl NPUMEHUMOCTH ypaBHEHHUs MeHnzeneeBa—
Knaneilipona;

aQHAM3UPOBaTh W OOBSACHATH DIEKTPUUYECKHE SIBJICHHUS, WCIOJBb3ys OCHOBHBIC
MIOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPaHEHMsI AJIEKTPUUYECKOTOo 3apsija,
3akoH  KynoHa, DNOTEHIIMANIBHOCTh  3JIEKTPOCTATUYECKOIO  TMOJsA,  MPUHLHUI
CYNEPIIO3UIIMK 3JIEKTPUUYECKHUX TOJIEH, MPU ITOM yKa3blBas YCJIOBUSA MPUMEHHUMOCTHU
3akoHa KynoHa, a Taxke NpPaKTUUECKH BaXKHbIE COOTHOILIEHHUS: 3aKoHbl Oma ams
y4acTKa ey U JUIs 3aMKHYTOM 2JIEKTPUYECKON 1enw, 3akoH Jxoyns—JIeHna, mpasuia
Kupxroda, 3axonst @apajest 17 3IEKTPOIN3a);

OMHCHIBATh (PU3MUECKHE MPOIIECCHl U SBICHUS, HCIONb3Ys BEIMUUHBL: TMepeMeEIIeHne,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBbI TE€J, CUJIa, MOMEHT CHJIbI, 1aBIICHHE,
MOTEHIIMATIbHAs JHEPrus, KWHETHUYeCKas SHEprus, MeXaHudeckas JSHeprus, paborta
CWIIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUsI, MOIITHOCTbh, SHEPTHUS B3aUMOACHCTBUS Tela ¢ 3eMyEN BOIM3H €€ TOBEPXHOCTH,
SHEprusi ympyrod aepopmamnuui MPYKUHBI, KOJIWYECTBO TEIUIOTHI, aOCOIIOTHAsS
TeMIeparypa Tena, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSS JHEPTHs HIeaIbHOrO
OJIHOATOMHOTO Ta3a, paboTa MJealbHOIO ra3a, OTHOCUTENIbHAs BJIAXXHOCTh BO3/yXa,
KIIZl waeanbHOro TEIUIOBOIO JBUTATENs; AJIEKTPUYECKOE TMOJIe, HaNpsKEHHOCTh
ANEKTPUYECKOTO TOJIA, HANPSHKEHHOCTh MOJIA TOYEUHOI'O 3apsiia WM 3apsyKEHHOI'O
mapa B BaKyyMe U B JIUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIsI, pa3HOCTh
IIOTEHIAJIOB, JJICKTPOABMXKYILAs CHWJIA, CHJAa TOKA, HAIPSHKEHUE, MOIIHOCTH TOKa,
AJEKTPUYECKass EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTUBJIEHUE Y4YacTKa LIEMH C



MOCJEAOBATEIbHBIM M MApaJlJIeNIbHBIM  COEIMHEHUEM  PE3UCTOPOB,  SHEPrus
AIEKTPUYECKOT0 NOJII KOHJIEHCATOPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHWUS (U3MYECKUX  SBICHUW: MEXaHHYECKOE
JIBWKEHHUE, TEIUIOBOEC JBWKEHHWE 4YacTHI] BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOe ABMXeHUe, Tuddy3us, ucCTlapeHne, KUMeHHe U KOHICHCAIUs, TIaBJICHUE
W KpUCTA/UIM3alUsl, HAMNPAaBICHHOCTh  TEIUIONEpedauu,  JJIEKTpU3alus  Tel,
AKBUIIOTEHIIMAILHOCTD [MOBEPXHOCTHU 3apsKEHHOT'O IIPOBOJIHUKA,

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYMHBI OT JIPYroil ¢
WCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH, NpPHU HSTOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKkcUpoBaTh PE3yIbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCOIIOTHBIX MOTPEIIHOCTeH HM3MEPEHUH, AeNaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIEA0BaHNUS;

MPOBOJANTH KOCBEHHBIC HM3MEPCHUs (PU3NYCCKUX BEJIWYUH, TPHU 3TOM BBIOHPATH
ONTUMAJIBHBIA METOJ M3MEpEHMs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEJIbHBIE
MIOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOJIUTh  ONBITBI IO MPOBEPKE NPEAJOKEHHOW THUIOTE3bl:  IUIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJIU3UpPOBaTh
MOJIyYEHHBIE PE3YJIbTaThl U JIeNaTh BBIBOJI O CTATYyCE MPEAJIOKEHHON TUIIOTEbI;
coOMroAaTh MpaBmiIa 0€30MacHOro TpyJa MpU MPOBEISCHUH HCCIEAOBAHUN B paMKax
y4e0HOr0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-MCCIEeNOBATENLCKON M MPOEKTHOU
JESATEJIBHOCTH C MCIOJIb30BAHUEM HW3MEPHUTEIbHBIX YCTPOMCTB M J1aDOpaTOPHOIO
000py1oBaHMs;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOM M HESABHO 3aJaHHOW (HU3HUYECKOM
MOJIETIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBUS OOOCHOBBIBATH BBIOOp (U3MUECKOU
MOJIETI, OTBEYarIield TpeOoBaHUSAM 3a7aud, HPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TIOCTYJNaThl (PU3MUECKUX TEOpUH TPU  HCIOIH30BAHUU
MaTEeMaTHYEeCKUX METOJIOB pELIEHUs 3aJad, MPOBOJUTH pPACUETHl HAa OCHOBAHUU
MMEIOIIMXCA JaHHBIX, AHAJIU3UpPOBATh PE3YNbTaTbl U KOPPEKTHUPOBATH METOJBI
pelieHus ¢ y4€ToM MOJTyYEeHHBIX pPe3yJIbTaToB;

peliaTh KaueCTBeHHBIE 3a7]auu, TpeOyIolie MPUMEeHEHUs 3HAHUI M3 Pa3HbIX Pa3/IeiioB
Kypca (pu3mKH, a Takke WHTETpalld 3HAHWNA W3 JPYTHX MPEeIMETOB €CTEeCTBEHHO-
HAay4YHOT'O WMKJA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY pPACCYKICHUH C ONMOpOd Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U GU3NYECKUE SIBICHMUS,

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 17151 0OBSICHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOANTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHE IPOIECCOB OKPY)KAIOIIEr0 MHpa, B DPA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHAJIM3UpPOBaTh W  OLEHUBATh TMOCJIEACTBUS OBITOBOM U  MPOM3BOJACTBEHHOMN
JeSITEIbHOCTH YeNlOBEeKa, CBA3aHHOW C (PHU3MUECKUMHU TMPOLECCAMU, C MO3UIMN
AKOJIOTMYECKOMN 0€301MacHOCTH, IIpe/ICTaBICHUM 0 palMoOHaIBLHOM
MIPUPOJIONONIB30BaHUH, a TaKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTIKEHUH HAyKH U
TEXHOJIOTHI IS TajbHEeHIIero pa3BUTHS YeJI0BEUECKOro OOIIEeCTBa;

MPUMEHSTh pa3UYHbIE CIOCOOBI PabOTHI ¢ HHpOpMaluei (HU3NIECKOTro CoJIepKaHus ¢
UCIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTWW  JUISL  TIOMCKA,
nepepaboTKM W TPEABSBICHHUS YYeOHOM M HAay4YHO-TIOMYJIApHON HWHGOpPMAIIHH,
CTPYKTYpUPOBAaHUSA U HHTEpPHpeTaluu HHQOpPMAIMK, MOMYyUYEHHOM U3 pPa3IMYHBIX
MCTOYHUKOB, KpUTUYECKH aHATM3UPOBAThH MOIy4aeMyl0 HHPOPMALIMIO U OL[CHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWHA, TaK W Ha OCHOBE aHAJIN3a
HMCTOYHHKA HH(DOPMAITNH;

MPOSBISATh OpPraHU3allMOHHBIE M MO3HABATEJIbHBIE YMEHHUS CaMOCTOSATEIbHOIO
MpUOOpETEeHUs] HOBBIX 3HAHUNW B MPOLECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
UCCIIeI0BATENLCKUX PadoT;

paboTaTh B TpyIIE C KCIOJHEHHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, IMIaHUPOBATH
paboTy TpyNmbl, palMOHATBHO PpaCHpENesTh ACSITeNbHOCTh B HECTaHJAPTHBIX
CUTYyalMAX, aJIeKBATHO OLIEHUBATh BKJIAJ Ka)KJJOT'0 M3 YUYACTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIIeMBI;

NpOSBIATE MOTHUBAaLMIO K Oyaymed mnpodeccrnoHalbHOM — EATENbHOCTH 110
CHEIHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.
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n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl

Pasznea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
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Pazzea 5. ®USUUYECKUI NPAKTUKYM
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ITIOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne i/

10

Tema ypoka

dusuka — pyHIaMeHTaNpHas HayKa O IpUpoe

HayuHbIif MeTO/1 TO3HAHUS ¥ METO/IBI HCCIIEAOBAHUS
(bU3HYECKUX SIBICHUN

DKCIEPUMEHT U TEOPUs B IPOIIECCE MO3HAHUS TTPUPO/IBI.
HaGmronenue u skcriepuMeHT B pusuke

CrniocoObl n3MepeHus: GU3NIECKUX BETUUNH

AOCoI0THAs ¥ OTHOCUTEJIbHAS MOTPEUTHOCTH U3MEPEHUM
(bU3n4EeCKUX BETUYNH

MopenupoBanue B pusuke. Poiab u mecto pusuku B
(OpMHPOBAHNUN COBPEMEHHOM Hay4YHOI KapTHHBI MUpa, B
MIPaKTUYECKON NEATEIBbHOCTH JIFOIEU

Mexannueckoe aBrmxkeHue. CucreMa oTcyeTa.

OTHOCUTEIBLHOCTE MEXaHUUECKOTO JABUKCHUSA. HpSIMaSI )51
oOpaTHas 3a/1au MEXaHUKU

PaI[I/IYC'BeKTOp MaTepHaHLHOﬁ TOYKH, €TO IIPOCKIHH Ha OCH

koopauHar. Tpaekropus. [lepememienne. Ckopocts. Mx
MPOEKIMU HA OCH KOOPAUHAT

PaBHOMepHOE npsiMonuHeliHoe nBrxkeHue. [ padudeckoe
ONKMCAHUE PABHOMEPHOTO MPSIMOJIUHENHOTO JBUKCHHUS

CrnosxeHue nepemenieHnii u ckopoctell. Penenne 3anau

Koan4yecTBo 4acoB

Bcero

JaTa usy4yenus

01.09.2023

04.09.2023

05.09.2023

06.09.2023

07.09.2023

08.09.2023

11.09.2023

12.09.2023

13.09.2023

14.09.2023



11

12

13

14

15

16

17

18

19

20

21

22

23

HepaBHoMepHOE BUKEeHME. MTHOBEHHAsE CKOPOCTb.
Yckopenue. [IpamonHeEHOE IBUKEHUE C TTOCTOSTHHBIM
YCKOPEHUEM

Fpa(bnqecxoe OIIMCaHHEC HpHMOHHHeﬁHOFO JABHXKCHHA C
MMOCTOAHHBIM YCKOPCHUEM

CBoOoaHOE mazieHne. Y CKOpeHre CBOOOHOTO TaICHHUS.
3aBHCUMOCTBH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUSI OT BPEMEHH U
ux rpaduKu

JIBm>keHue tena, OpOIIEHHOTO MO YIJIOM K TOPH30HTY

Kpuonunerinoe npmxenue. J[BUkeHUE 1O OKPY>KHOCTH.
VYrioBas u nuHeiHas ckopocTh. [leprona u yacrora.
[leHTpOCTpEMUTETBLHOE U MTOJTHOE YCKOPEHUE

Konrponsnas padora no reme "KunemaTnka"

IlepBbiif 3akoH HproToHa. THEpUMaIbHBIE CUCTEMBI OTCUYETA.
ITpuauun otHocuTensHOCTH ["anunes. HennepuuanbHeie
CUCTEMBI OTCUETA

Cuna. PaBHOgeMcTBYIOIIAs crita. Bropoii 3akoH HeroToHa.
Macca

B3aumoneiictue ten. Tperuii 3akoH HeroToHa

[Tpunnun cynepno3unuu cwil. Pemenne 3a1ay Ha IpUMEHEHUE
3ak0oHOB Hprotona

3akoH BCEMHUPHOI'O TATOTCHUA. OKBUBaJICHTHOCTD
FpaBHTaHHOHHOf/'I n HHCpTHOﬁ MacCChbl

Cuna TSXKEeCTH U YCKOPEeHHUE CBOOOIHOTO TMaJIeHUs

JIBI/I)KGHI/IG HeOECHBIX TEN U UX HCKYCCTBCHHBIX CITYTHHUKOB.

15.09.2023

18.09.2023

19.09.2023

20.09.2023

21.09.2023

22.09.2023

25.09.2023

26.09.2023

27.09.2023

28.09.2023

29.09.2023

02.10.2023

03.10.2023



24

25

26

27

28

29

30

31

32

33

34

35

36

IlepBas kocMHuueckas CKOpocTh. 3akoHbl Kemiepa
Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna TPCHUA. HpHpOI[a 1 BUJbI CUJI TPCHUA. Z[BI/I)KCHI/IC B
KHUAKOCTHU U ra3c C yIIéTOM CHJIbI COIIPOTUBJICHUS CPEABI

Hasnenue. ['mnpocraruueckoe napnenue. Cuiia Apxumena

AOComII0THO TBEPAOEC TEIIO. HOCTyrIaTeJIBHOG M BpalllaTCJIbHOC
ABUIKCHUC TBCPAOTO TCJIa

MOMEHT CuJIbl OTHOCUTEINIBHO OCH BpatieHus. [liedo cumbl

CrnosxeHue cuil, NPUIOKEHHBIX K TBepaoMy Tenry. LlenTp
TSDKECTH Teja. Y CIOBUS paBHOBECHS TBEPAOTo Tena. Bubl
paBHOBECHS

Pemenue 3anau

KonTponbhas pabota no teme "Ilunamuka. CtaTuka TBEpAOTro
Tena”

Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI MATEPHAIBHBIX
Touek. LleHTp Macc cucTteMbl MaTepUalibHBIX TOYEK. TeopeMa o
JIBMOKEHUH LIEHTpa Macc

I/IMHyHBC CHJIbI U USMCHCHUC NUMITYJIbECA TEJIa. 3akoH
COXpaHCHUS UMITYJIbCA. PeaktupHOE JABHXKXCHUC

MomeHT HUMITYJIbCa MaTCpHaHBHOﬁ TOYKH. HpeI[CTaBJ'ICHI/Ie (6]
COXpAaHCHUH MOMCHTA UMITYJIbCAa B ICHTPAJIBbHBIX ITOJIAX

Pemenue 3anau

Pabota cuiibl Ha MaJOM U HAa KOHEYHOM IE€pEeMEILEHUH.
I'padmyeckoe mpencraBiaeHre padoThl CUIIbl. MOIIHOCTh CHIIBI

04.10.2023

05.10.2023

06.10.2023

09.10.2023

10.10.2023

11.10.2023

12.10.2023

13.10.2023

16.10.2023

17.10.2023

18.10.2023

19.10.2023

20.10.2023



37

38

39

40

41

42

43

44

45

46

47

48

49

50

Kunernueckas sneprus. Teopema 00 U3MEeHEHUH
KMHETUYECKOM YHEPruU MaTEPUAIBHON TOUKHU

HOTGHHI/IaJ'IBHBIe M HECIIOTCHIMAJIBHBIC CHUJIIBI. HOTCHHI/IaHBHaH
SHEPIU-. BTOpaﬂ KOCMHUYCCKast CKOPOCTb

Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOThI

HCMOTCHIHMAJIBHBIX CUJI C U'BMCHCHHUEM MeXaHUIeCKOHN OHCPIrun

CHCTEMBI TeJl. 3aKOH COXpaHCHUA MEXaHU4IeCKOH OHCPIUuun

VYipyrue u Heynpyrue CTOJKHOBEHMS. Y paBHEHUE bepHyiun
U1 UACaTLHON )KUIKOCTH

KonrposnbHas padora no Teme "3aKoHbI COXpaHEHUs B
MeXxaHHKe"

Pa3Butue npencraBiaeHuit o npupoje TernaoTsl. OCHOBHBIE
nostoxenuss MKT. uddysus. bpoyHoBckoe nBrkeHne

CrpoeHnue ra3o00pa3HbIX, )KMJIKUX U TBEPABIX TEJ. XapaKkTep
JIBUKEHMS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA

Macca u pazmepsl Mosieky (aToMoB). KonuuecTBo BeliecTsa.
IToctosiHHas ABoragpo

Temnepatypa. Terosoe paBHoBecue. [lkana Llenscust
Pentenue 3anau

Wneanpueiii ras. 'a3oBbie 3aKOHEI

VpaBuenne MenneneeBa-Knaneiipona. Pemenue 3agau

AOGcomoTHas TemnepaTypa. 3akoH JlaiabToHa

I/I30np0ueccm B HACaJIbHOM ra3€ C IOCTOSIHHBIM KOJIMYECTBOM
BCIICCTBA

23.10.2023

24.10.2023

25.10.2023

26.10.2023

27.10.2023

07.11.2023

08.11.2023

09.11.2023

10.11.2023

13.11.2023

14.11.2023

15.11.2023

16.11.2023

17.11.2023
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52

53

54

55

56

57

58

59

60

61

62

['paduueckoe mpecTaBIeHUE H30MPOLIECCOB: U30TEPMA,
u30xo0pa, n3obapa

OcnoBHoe ypaBHenne MKT

Penrenue 3anau

CBs13b a0COIOTHOM TEMIIEpPaTypbl TEPMOAMHAMHUYECKOM
CHUCTEMBI CO CpeHEN KUHETUYECKON SHEPTUeH
IIOCTYTATEIBHOIO TEIJIOBOTO JIBM)KEHUS €€ YaCTHUIL

00001menue u cucreMarusanus 3HaHui 0o teMe "OCHOBBI
MKT"

Kontponbnas padora mo teme "OcHoBet MKT"

TepmoanHamMuyeckas cuctema. 3a/laHie BHEIIHUX YCIIOBHM
st TJ cucrembl. BHeniHue ¥ BHYTpPEeHHHE MTApaMeTph.
[Tapametpsr T/l cuctemMbl Kak cpeHIE 3HAUCHUS BEJTHYHH,
OTIMCHIBAIONIUX €€ Ha MUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepmoanHaMuky. CaMOnpou3BoOIbHAas
penakcanus TJl cuCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogerns uieabHOTO Ta3a B TEPMOIMHAMHKE. Y CIIOBHSI
MIPUMEHUMOCTH 3TOM MOJIETHN

VYpasuenune MenjeneeBa-Knaneiipona u BeipakeHue A7
BHYTPEHHEHN YHEPruu

Bripaxkenue 17151 BHyTpEHHEH SHEPTUU OJJHOATOMHOTO
ujeanbHoro raza. Kpazucraruueckue u HecTaTU4ecKue
MIPOLIECCHI

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Brrauciienne
paboThl o rpaduKy mporecca Ha PV-auarpaMme

20.11.2023

21.11.2023

22.11.2023

23.11.2023

24.11.2023

27.11.2023

28.11.2023

29.11.2023

30.11.2023

01.12.2023

04.12.2023

05.12.2023



63

64

65

66

67

68

69

70

71

72

73

74

75

76

Tennonepenaya Kak criocod U3MEHEHUS! BHYTPEHHEH SHeprun
TJ1 cucremsbl 6€3 coBepIIeHUsT paOOTHI

KOHBeKHI/IH, TEILIOMPOBOJHOCTD, U3JIYUCHUEC

KonunuectBo Temnorel. TenmaoéMKoOCTh Teaa. VYnenbHas u
MOJISIpHasa TCIUIOEMKOCTH BEILIECTBA. Y AelIbHAas TEII0Ta
CropaHus TOIUIMBA

Pacuér konnudecTBa TEIJIOTHI IIpu TCIUIOIEpEaa4eC

[TonsiTue 06 agunabarnom mpornecce. [lepBbiii 3aKk0H
TEPMOJAVHAMUKH

KonunuecTBo TermioTel U paboTa Kak Mepbl H3MEHEHUS
BHyTpeHHel sHeprun T/l cuctembl

Bropoii 3ak0H TepMOIMHAMUKH ISl PABHOBECHBIX U
HEPaBHOBECHBIX IporueccoB. HeobpaTumMocTs NpUpoIHBIX
IIPOLIECCOB

[Ipunnune! aeiictBus TernoBbix MammuH. KIT/]
MakcumansHoe 3Hauenune KIII. [ukin Kapno

Pemenue 3anau

DKOJOTrHYeCKHEe aCMeKThl UCIIOIb30BAHUSI TEIIIIOBBIX
nBurareneil. TernoBoe 3arps3HeHne OKPYKaroIIe cpeibl

Pemenue 3anau

O000111eHNe U CUCTEMATU3ALMs 3HAHUN 110 TEME
"Tepmonunamuka. TernnoBbie MalIMHbI"

Konrtponbnas padora no teme "TepmonnHamuka. TernoBble
MaIuHb!"

06.12.2023

07.12.2023

08.12.2023

11.12.2023

12.12.2023

13.12.2023

14.12.2023

15.12.2023

18.12.2023

19.12.2023

20.12.2023

21.12.2023

22.12.2023

25.12.2023
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78

79

80

81

82

83

84

85

86

87

88

89

[Tapoo6pazoBanue u KoHAeHcanus. VicnapeHue u KuneHue.
VY aenbHas TEmI0Ta NapooOpa3zoBaHUs

HacelmenHnsle 1 HEHACHIICHHBIE Tapel. KauecTBeHHAst
3aBUCUMOCTbD IUIOTHOCTH U JaBJICHHS HACBILEHHOI'O I1apa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHUS B
JKAJKOCTH

Bnaxuoctn BO3ayXxa. AOCOIIOTHAS U OTHOCHUTEILHAS
BJIA’)KHOCTD

Pemenue 3anau

TBépnoe teno. Kpucramnnueckue u amopHbie Tena.
AHU30TPONHUS CBOMCTB KPUCTAJIOB

IInaBnenue u KpucTtauin3anus. YI[GJIBHEUI TCIJIOTA IJIaBJICHUA.

CyOmmmarus

Hedopmanuu TBEpaOTO Tena. Pactskenue u cxarue. CIBuT.
Monyine FOnra. IIpeaen ynpyrux nedopmarumii

TemnoBoe paciiupeHue KUAKOCTESH U TBEPIBIX TeEll.
AHTapMOHU3M TEIIOBBIX KOJICOaHUI YaCTHIl BEIIECTBA

[TpeoOpa3oBanue 3Heprun B (ha30BBIX Mepexoax
YpaBHeHUE TEIIOBOTO OanaHca

Penrenue 3anau

IToBepxHOCTHOE HaTsKeHUE. KanwuisipHbIe sIBJIECHNUS.
JlaBieHHe o1 MCKPUBJIEHHON MOBEPXHOCTBIO XKHUIKOCTH.
®opmyina Jlamnaca

O06o0mIeHre 1 cucTeMaTr3als 3HaHui 1Mo Teme ""ArperaTHbie

26.12.2023

27.12.2023

28.12.2023

29.12.2023

09.01.2024

10.01.2024

11.01.2024

12.01.2024

15.01.2024

16.01.2024

17.01.2024

18.01.2024

19.01.2024
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91

92

93

94

95

96

97

98

99

100

101

102

cocTosiHuA BenlecTBa. Pa3zoBble MEPEX0abl"”

Kontponbnas pabota mo Teme "ArperaTHble COCTOSTHUS
BemiecTBa. a3oBbie nepexoab"”

OnexTpu3anus Tel U €€ MpOosBICHUS. DIEKTPUUECKUN 3apsia.
JIBa BH1a SIEKTPUUECKUX 3apsaa0B. [[pOBOAHUKH, TUIIIEKTPUKU
U MOJIYIIPOBOAHUKHA

DneMEeHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXpPaHEHUS
JIIEKTPUYECKOrO 3apsiaa

B3aumoneiicteue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona

Penrenue 3anau

Onexrpuueckoe nojie. Ero aeiicTBue Ha 3J€KTpUUECKHE
3apsabl

Hanpsx€HHocTh snexkTpuyeckoro nosst. [IpoOHslii 3apsi.
JIuHauK HanpsHKEHHOCTH IEKTPUUECKOT0 10, OTHOpOAHOE
DIIEKTPUUYECKOE TI0JIE

HOTGHI_II/I&]'ILHOCTB QJICKTPOCTATHUYCCKOI'O ITOJIA. PasHocTh
MMOTCHIMAJIOB U HAITPS’KCHUC

IToTennuanbHaAs OHEPIU 3apsaaa B SJICKTPOCTATUICCKOM IIO0JIC.
HOTGHHI/I&J’I SJICKTPOCTATUYCCKOI'O IOJIA

CBs3b HaprI)KéHHOCTI/I IOJIAA U pa3HOCTHU NMMOTCHIIUAJIOB JJI1
QJICKTPOCTATUYCCKOI'O ITOJIA

[TpuHIUIT CynepO3UIIMY SJIEKTPUYECKHX MTOJIEH

Penrenue 3amau

[Tone Touewnoro 3apsna. [lone paBHOMEPHO 3apsHKEHHOM
cepsr

22.01.2024

23.01.2024

24.01.2024

25.01.2024

26.01.2024

29.01.2024

30.01.2024

31.01.2024

01.02.2024

02.02.2024

05.02.2024

06.02.2024

07.02.2024
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104

105

106

107

108

109

110

111

112

113

114

115

116

117

[Tone paBHOMEpPHO 3apsKeHHOTO0 1O 00BEMY mapa. [Tome
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE
paBHOBECHUS 3apsii0B

JM31eKTpUKY U MOJTYTIPOBOJHUKY B 3JIEKTPOCTaTUYECKOM I10J1€

Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA.
DeKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOpa

[TapannenbHOE COEMHEHUE KOHACHCATOPOB
[TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB
DHeprus 3apsyKEHHOr0 KOHJeHcaTopa

Penrenue 3anau

JIBr>KEHUE 3apsSKEHHONW YaCTHUIBI B OJTHOPOJHOM
AIEKTPUYECKOM I10JIe

Penrenue 3amau

O00011eHrE U CUCTEMATU3ALMS 3HAHUU I10 TEME
"JnexTpuueckoe mose"

KonTponbHas pabota no teme "Dnekrpuueckoe nojue"

Cuna Toka. ITocTosSHHBIN TOK. Y CIOBUS CyHICCTBOBaHUA
MOCTOAHHOTI'O JJICKTPHUYICCKOI'O0 TOKA

WcTtounuku Toka. Hanpspkenne u 31C

3akoH OMa U1 y4acTKa LEenn. DIEKTPUYECKOe CONPOTUBIIEHUE

08.02.2024

09.02.2024

12.02.2024

13.02.2024

14.02.2024

15.02.2024

16.02.2024

19.02.2024

20.02.2024

21.02.2024

22.02.2024

26.02.2024

27.02.2024

28.02.2024

29.02.2024
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119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOAHOTO ITPOBOJIHUKA OT
Cro IJIMHBI U IIJI0MAAX NOTICPpCYHOI0 CCUYCHUA

Y,Z[CJ'II)HOC COITPOTHUBJICHUE BCUICCTBA. Pemrenne 3aJa4

IlocnenoBarenbHOE, MapauIeIbHOE, CMELIAHHOE COEUHEHUE
IIPOBOJIHUKOB

Pacuér pa3BeTBIEHHBIX 3JIeKTpUUecKuX neneii. [IpaBuna
Kupxroda

Pemenue 3anau
Pabota snekrpuueckoro Toka. 3akon Jxoyns —Jlenima

Pentenue 3amau

MonIHOCTh QJICKTPHUYICCKOI'O TOKA. Tenopas MOIIHOCTD,
BbLACIIKICMAs Ha pC3UCTOPC

Pentenue 3anau

OJ1C u BHYTpEeHHEE CONPOTUBJICHUE UCTOYHUKA TOKA
3akon OMa 1S OJTHOM (3aMKHYTOM) AJIEKTPUIECKOM TIeTTH
Pemenue 3anau

MoOIHOCTh HCTOYHHKA TOKA

KopoTtkoe 3ambikanue

KoHnaeHcarop B ienu NOCTOSSHHOTO TOKA

Penrenue 3amau

01.03.2024

04.03.2024

05.03.2024

06.03.2024

07.03.2024

11.03.2024

12.03.2024

13.03.2024

14.03.2024

15.03.2024

18.03.2024

19.03.2024

20.03.2024

21.03.2024

22.03.2024

03.04.2024
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135

136

137

138

139

140

141

142

143

144

145

146

Pemenne 3anau no teme "I1oCTOSIHHBIN 37€KTpUYECKUNA TOK"
Pemenue 3anau no teme "IlocTossHHBIN A51eKTpUYECKUI TOK"

Pemenue 3amau mo teme "I1oCTOSTHHBIN 37EKTPUIECKUANA TOK"

0O0001enne 1 cucreMaTu3anys 3HaHui 1mo teMme "[locTosIHHBIA
ANEKTPUUECKUI TOK"

Kontponbnas pabota mo teme "I1oCTOSHHBIN AIEKTPUUESCKUIN

TOK"

DJeKTpuUYecKas IPOBOAUMOCTD Pa3JINYHbIX BEILIECTB.
OnexTpuueckuil Tk B MeTaiuiax. CBepXIpoBOJUMOCTh

DNEKTPUYECKUIA TOK B paCTBOpaXxX M paciuiaBax dJIEKTPOJIUTOB.
3akonbl Dapajies 114 SIEKTPOIIr3a

DnexkTpuueckuil Tok B razax. Ilnasma
DneKkTpuuecKkuil TOK B BakyyMme. BakyymHble IpuOOpsI
DJEKTPUUYECKUN TOK B ITOIYIIPOBOAHHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

dusnueckuil npakTukyM o teme "M3mepenue cuiibl Toka U
HANpPsDKEHUS B LENH MOCTOSIHHOTO TOKA MPHU MIOMOILU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB" MK
"3HaKOMCTBO ¢ IUPPOBOI1 Taboparopueii mo Gpusuke.
[Tpumeps! u3mMepeHns GU3NYECKUX BETMYHH IPU IOMOLIH
KOMITBIOTEPHBIX JATYUKOB"

dusnueckuil npakTukyM 1o teme "M3yueHne HepaBHOMEPHOTO
JIBUJKEHHUSI C LIETIBIO ONPEEIICHUS] MTHOBEHHON CKOPOCTH"

04.04.2024

05.04.2024

08.04.2024

09.04.2024

10.04.2024

11.04.2024

12.04.2024

15.04.2024

16.04.2024

17.04.2024

18.04.2024

19.04.2024

22.04.2024
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148

149

150

151

152

153

dusnueckuil npakTukyM 1o teme "M3mepenue yckopeHus pu
IIPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHHHU 110 HAKJIIOHHOMN
wiockocty" wiu "MccnenoBanye 3aBUCUMOCTH IyTH OT
BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUH"

duzuveckuii mpakTukyM 1o teme "M3mepenune yckopeHus
cBOOO1HOTO NajeHus" win "N3yuenue ABUKEHUS Tena,
OpOIIIEHHOTO TOPU3OHTAIEHO"

du3zn4eckuil npakTUKyM 1o teme "M3ydenue IBrKeHus Tesa
10 OKPY’KHOCTH C TIOCTOSIHHOM 110 MOZYJIF0 CKOPOCTHIO" MIIH
"HccnenoBaHue 3aBUCUMOCTH NTepHOia 00paleHus
KOHUYECKOI'0 MasiTHUKA OT €ro apameTpoB”

du3n4ecKkuil mpakTUKyM 1o teme "M3mepenne
PaBHOACHUCTBYIOLIEH CHIIBI IPU IBMKEHUU OpycKa 110
HaKJIOHHOM m1ockocTh" uin "[IpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JIBUKEHHUS OpYCKa M0 HAKIIOHHOH
IUIOCKOCTH Ha 33JIaHHOE PAcCTOSHUE OT €ro Macchl”

dusndeckuil mpakTukyM no teme "MccnenoBanue
3aBHCHUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3sMHOBOM 00pasiie, oT ux aedopmaruu” unu "M3yuenue
JBUKEHMSI CHCTEMBI TE€J1, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 JErkuii 00K"

duznueckuit mpakTUKyM 1o Teme "M3mepenune koaddumreHTa
TPEHUs 10 BEJIMYMHE YTIIOBOTO K03 uimeHTa 3aBUCUMOCTH
Frp(N)" niu "MccnenoBanue nBuxeHus Opycka 1o HaKJIOHHOK
IUIOCKOCTH C IEPEMEHHBIM KO3 (UIIMEHTOM TpeHUs" Win
"N3yueHue qBUKEHMSI TPy3a HA Baly C TpeHUEM"

dusnyeckuil mpakTukyM 1o teme "MccnenoBanue yciaoBui

paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BpallleHUA" UiIn
"KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T cui ynpyrocru"

23.04.2024

24.04.2024

25.04.2024

26.04.2024

02.05.2024

03.05.2024

06.05.2024
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iy "M3ydenne ycTounBOCTH TBEPAOTO TENA, UMEIOLIETO
ionaab onops"

Ou3nYeCcKuil mpakTUKyM 10 TeMe "M3Mepenne nMmiysabca Teina
110 TOPMO3HOMY ITyTH" WK "MI3MepeHne Cuilbl TSIy, CKOPOCTH
MOJIEJIN SJIEKTPOMOOMIISL M MOIIHOCTH CUJIBI TSTH" WIN
"CpaBHEHHE U3MEHEHUS UMITyJIbCa Teja C UMITYJIbCOM CHJIbI"
wiu "HcciienoBanyue coxpaHeHUs UMITyJIbca IPU yIPyroM
B3aumozeiicTBun" win "M3mepenre KUHETUYECKOM SHEpPrun
Teja 1o TOPMO3HOMY ITyTH"

dusnueckuil npakTukyM no teme "Msyuenue
M30TEPMUYECKOTO Mpoliecca (PEKOMEHJOBAHO UCIIOIb30BaHUE
g poBoit tadopatopun)" win "M3ydeHne N30X0OpHOTO
nporecca" win "M3ydenne nzodapHoro mpoiecca’ win
"[IpoBepka ypaBHEHHUS COCTOSTHUS"

dusnueckuil npakTukyM 1o teme "M3mepenue yaenbHon
teroéMkocTi" wnu "HMccnenoBanue mpouecca OCThIBAHUS
BemtectBa" win "UccnenoBanue aauadbaTHoro nporecca” uiu
"N3yueHne B3aMMOCBS3U YHEPTUN MEKMOJIEKYJISIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYpPbl KUIIEHUS KUIKOCTEN"

®dusnueckuil npakTukyM no teme "Msyuenue
3aKOHOMEpPHOCTeN ucnapeHus xuakocteit" nimm "M3mepenue
YAEIbHOM TEIUIOTHI I1aBlIeHus Jbaa" win "M3yueHnue cBOoWCTB
HaChIIEHHBIX TTapoB" win "N3mepenne abcomroTHOM
BJIQYKHOCTH BO3/yXa U OLIEHKA MacChl MapoOB B IOMEIIEHUN".
N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHUS

dusnueckuil npakTukyM no teme "HabmoneHne npeBpaiieHus
SHEPIrUM 3aps’KEHHOr0 KOHJIEHCATOPA B SHEPTUIO U3ITyUEHUS
ceetoanoa" unum "M3ydeHne npoTeKaHus TOKa B IIEMH,
coneprkanien konaencatop' winu "Pacnpenenenre pa3HoCTH

07.05.2024

08.05.2024

13.05.2024

14.05.2024

15.05.2024
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MOTEHLMAJIOB (HANPsKEHUs ) IPHU MOCIE10BATEIILHOM
COEIMHEHUH KOHJIEHCATOPOB"

dusnyeckuil mpakTukyM o teme "MccnenoBanue
CMEIIAaHHOTO COeUHEHMsI pe3ucTopoB" nin "H3Mepenue
YAEIBHOIO0 CONPOTUBIIEHNS TPOBOAHUKOB" MM
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAINPSHKEHUS JJIS
JIaMIIbl HaKaJTuBaHUs"

duznueckuit mpakTUKyM 1o Teme "Halmronenue anmekrpoauza”
i "M3mepenue 3apsia 0JHOBaJEHTHOIO HOHA" M
"UccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS
TepMOpe3ucTopa oT TemnepaTtypsl” win "CHATHE BOJIbT-
aMIIEpPHOI XapaKTepUCTUKU Auoaa"

PesepBHbIil ypok. O000IICHHE ¥ CHCTeMaTH3allus 3HAHUH 110
teme "Kunemaruka". O60011eHue 1 cucTeMaTH3aus 3HaHui
1o teMe "Tepmoaunamuka. TennoBsle MamuHb"

PesepBHbIil ypok. O600IICHHE ¥ CHCTeMaTH3alus 3HAHUH 110
teme "JImHamuka". O000IIeHNEe U CUCTeMaTU3alis 3HAHUH 110
Teme "ArperatHbie COCTOSHMS BellecTBa. Pa3oBbie mepexoab”

PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 110
teme "Cratuka TBepaoro tena". O6o0menne u
cHUCTeMaTH3alMs 3HaHUH 1o Teme "DieKkTpudeckoe mnojie"

Pe3epBHbIil ypok. O60011€eHNE U CUCTEMATH3alMs 3HAHUN 110
TeMe "3aKkoHBI coXpaHeHus B Mexanuke". O0o0IIeHne u
cucTeMaThu3anys 3HaHui 1mo teMe "I1oCcTOSHHEbII
AIEKTPUYECKUNA TOK"

PesepBHbIit ypok. O0600IIeHNE U CHCTeMATHU3aIHs 3HAHUIH T10
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH .
O06o06mmenne u cucreMarrsanys 3HaHui 1mo reMe "Toku B
pa3IMYHbIX cpenax”

16.05.2024

17.05.2024

20.05.2024

21.05.2024

22.05.2024

23.05.2024

24.05.2024
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka, 11 kmace/ Kacbsaos B.A., O0miecTBo ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe o0miecTBo «M31aTenbcTBO
«ITpocBemenue»

» ®usuka, 10 kmacc/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYeHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkuroHepHoe 001ecTBO «I31aTenbCTBO
«IIpocBemienuey

METOANYECKHUE MATEPHUAJIBI J1JIs1 YYUTEJIA

®usuka. YriayOnenssiii yposenb. 10—11 kiaccsl : pabouas nmporpaMmma K
muann YMK B. A. KacesnoBa: yue6HO-MeTotnueckoe nocooue / B. A.
Kacebsiros, . I'. BnacoBa. —M. : [Ipoda

2 ®wusuka. 10 k1. YrnyOneHHbI ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢
u3., crepeorurt. — M. : [lpoda

3 ®wusuka. 11 k1. YraoyOnennsiit ypoBeHs : yueOnuk / B.A. KacbsHoB. — 5-¢
u3M., crepeotun. — M. :/Ipoda

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1. http://nsportal.ru - cormanbHas ceth pabOTHUKOB 00pa30BaHUSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoie.

3. http://www.fizika.ru/ - caiit s yunreneit pu3nku 1 X Y4EHUKOB.

4. http://www.physics.ru/ - maTepuais mo Gusuke.

IIpnioxenne 2

Hopmbl onennBanus no yyeonoimM npeameram B MBOY «boukapesckass COL numenu
I'eposi Coserckoro Coro3a /I.U. llIkypaTa»

Pduszuka



OrneHka MTUCHMEHHBIX, KOHTPOJIBHBIX paboT 00yJaromuxcs o
dusuke:

«5» («OTIMYHOY) — paboTa COAEPIKUT HE OoJiee 2 HETOUETOB.

«4» («xopoI11o») — BBHINMOIHEHO HEe MeHee 75% oObema pabotsl (3/4), Hanuuue 1-2
OLIMOOK WU 4 HEJIOUYETOB.

«3» («yHAOBIETBOPUTEILHO»)- BBIIONHEHO He MeHee 50% obbema pabotel (1/2), He
6onee 3-5 ommbOOK MM He Oosiee 8 HeT0UeTOB.

«2» («HEYyIOBIETBOPUTEIHHO») — BbIMoNHEeHO MeHee 50% obvema paboThl, Oosee 5
omun6O0K Uy 0osiee 8 HEJOUETOB.

O1eHKa yCTHBIX OTBETOB 00YYatOLINXCs (PU3HKE:

Omeem oyenusaemcsi OmMmemxou «3», eciu y4eHuK:

®IOJJTHO PpacKpbul COJEp)KaHMe MaTepuaja B 00beMe, MpeayCMOTPEHHOM
nporpaMMoil ny4eOHUKOM;

o U3JI0KUJI MaTeprall TPaMOTHBIM SI3bIKOM, TOUYHO MCIIOJIb3YsI MATEMaTHUYECKYIO
Win  (QU3MYECKYI0 TEPMUHOJIOTHUIO UM CHMBOJHUKY, B OIpPEACIECHHOW JIOrMYeCKOH
II0CJIEJ0BATEIBbHOCTH;

o MPAaBUJIHHO BBITIOJIHUI PUCYHKH, YEPTEIKH, TPApUKH, COMMYyTCTBYIOIINE OTBETY;

. MOKa3ajJl YMEHUE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEpaMu,
IIPUMEHATH €€ B HOBOMCUTYALIMX IIPU BBIIIOJHEHUH ITPAKTUYECKOTO 3a1aHuUS;

® [POJAEMOHCTPUPOBAJ  3HAaHUE TEOPUU paHEE HU3YyYEHHBIX

COILYy TCTBYIOIIIMX TeM, c(pOPMUPOBAHHOCTh U YCTOWYHBOCTH MCIOJIB3YEMbIX
IIPY OTBETE YMEHUI U HABBIKOB;
o OTBEYAJI CAMOCTOSITEIbHO, O€3 HABOJIAIIMX BOIIPOCOB YUUTEIIS;

® BO3MOXKHBI OJHA — JIB€ HCTOYHOCTH npu OCBCIICHUC BTOPOCTCIICHHBIX
BOITPOCOB MJIM BBBIKJIAAKAX, KOTOPBIC YUYCHHK JICTKO UCITPABUII ITOCJIC 3aMCYAHUSA YUHUTCIIA.

OtBer OLCHUBACTCA OTMETKOM «4», €CJIn YyAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM
Ha OLCHKY ((5)),HO IIpr 5TOM UMECT OJJUH U3 HCAOCTATKOB!

¢ B HU3JI0KCHHUHN JOIMYUICHBI HEOOJIbIIINE np06enH, HE HCKa3HuBIICC
MaTeMaTHu4ICCKOC I/IJ'II/I(I)I/BI/IIICCKOG COACPIKAaHUC OTBCTA,

¢ JOmyHmICHbI OJWH — JABa HCAOYCTAa HNpU OCBCHICHHU OCHOBHOT'O COACPIKAHUS
OTBCTA,UCITPABJICHHLIC ITOCJIC 3aMCUYAHUS YUUTCIIA,

® JJOITYIICHBI omunoOKa uiu Oosee ABYX HEAOYCTOB IPHU OCBCIICHHUU BTOPOCTCIICHHBIX
BOITPOCOBUWJIM B BBIKJIaJIKaX, JICTKO UCIPABJICHHLIC ITOCJIC 3aMCYaHUd YUUTCIIA.

Ommemxka «3» cmasumcsi 8 Cﬂedyiow;ux Cayuasx.

® HEMOJHO PAacKphITO  COJAEpXaHWE  MaTepuaysia  (ComepkaHue  M3J0KEHO
(dbparMeHTapHO, HE BCErJa MOCIeI0BATeNbHO), HO MOKa3aHo O0Ilee MOHMMaHWEe BOIMpoca U
HpO}IGMOHCTpHpOBaHI)I YMeHI/IH, JOOCTATOYHBIC HJIA yCBOGHI/ISI HpOFpaMMHOFO MaTepHana;

® WMEINCh 3aTPYIHCHUS WJIU JOMYIICHBI OIMUOKH B OMPEACIICHUH MaTeMaTHUeCKOM
Wi (pU3NIEeCKON TEPMUHOJIOTHH, YePTEKaxX, BHIKIAAKAX, UCIIPABIEHHBIC TTOCIE HECKOIBKHUX
HaBOOAIITUX BOHpOCOB y'—II/ITeJ'ISI;

® YVYEHHUK HE CIpaBWICS C NPUMEHEHHUEM TEOPUM B HOBOH CHUTyallud NpHU
BBITIOTHEHUH TPAKTUYECKOTO 3a/laHusl, HO BBIMOJIHHWI 3aJaHUs 005S3aTeIbHOTO YpPOBHS
CIIOJKHOCTH 110 TAHHOUTEME;

® [P JOCTATOYHOM 3HAHUHU TEOPETUUECKOTO MaTepualia BhIBJICHA HEAOCTATOUHAS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHUH U HaBBIKOB.

Ommemxa «2» cmasumcsi 8 cie0youux cay4asx.

® HEC PAaCKPbITO OCHOBHOC COACPIKAHUC y‘IC6HOFO Marcpuala,



e OOHapy>XeHO HE3HaHHE YYEHHKOM OOmbIIel Wi Hauboliee BaXKHOHW YacTH
y4eOHOro Marepuaa;

e JIONMYIIECHH OIMMOKH B  ONPENCIICHUH TIOHATHH, TPU  HCIOIH30BAHUU
MaTeMaTHYeCKON WU (PU3NYECKON TEPMHUHOJIIOTHH, B PUCYHKAX, YepTekax WiH rpadukax, B
BBIKJIQ/IKaX, KOTOPBIC HE MCIPABJICHBI TIOCIIE HECKOJIBKAX HABOISIINX BOTIPOCOB YUHTEIIS.

Oo6masn kaaccupukauus omudoK.

[Tpu onieHKe 3HAHWI, YMEHUH W HABBIKOB yYalTUXCS CIEAYET YUUTHIBATH BCE OIIUOKH
(rpyOble 1 HerpyOble) U HEJJOUETHI.

['pyObIMH cUMTAIOTCS OIIMOKHU:

- HE3HAHHE OIpEeNeJICHHs] OCHOBHBIX TOHATUN, 3aKOHOB, MPAaBUJ, OCHOBHBIX
MOJIOKCHUW TeOopHH, He3HaHue (HOPMYII, OOIIECPUHITHIX CHMBOJIOB 0003HAYCHU BEIUYHH,
€IMHUILI UX U3MEPEHUs;

- HE3HAaHVE HANMCHOBAHUH €TUHUI] U3MEPEHUS;

- HEYMEHHE BbIIETTUTH B OTBETE INIABHOE;

- HEYMCHHE IPUMECHSTH 3HAHUS, AJITOPUTMBI JIJTsl PEIICHUS 3a1a4;

- HEYMEHHUE JeJIaTh BBIBOJbI U 0000IICHNUS;

- HEYMEHHE YUTATh ¥ CTPOUTH TPaPUKU;

- HEYMEHHE MOJIb30BaThHCS IEPBOMCTOYHUKAMH, YIEOHUKOM U CIIPAaBOYHUKAMU;

- MOTePsl KOPHS WIH COXPAHCHHUE MTOCTOPOHHETO KOPHS;

-oTOpackiBaHue 0e3 0O0BSICHEHH OTHOTO U3 HUX;

- PaBHO3HAYHbBIE UM OILIUOKH;

- BBIYHCIIUTENIbHBIE OIINOKHU, €CIIU OHU HE SBIISIOTCS OMHUCKOI;

- JIOTUYECKUE OIIHOKH.

K HerpyObIM ommOKaM ciaeayeT OTHECTH:

- HETOYHOCTHh (OPMYIUPOBOK, ONPEIACICHUN, TMOHITHIA, TEOPHl, BBHI3BAHHAS
HEMOJHOTON OXBaTa OCHOBHBIX MPU3HAKOB OMPEEISIEMOr0 MOHITHS WM 3aMEHOM OJHOro -
JIBYX U3 3THX MPU3HAKOBBTOPOCTETICHHBIMH;

- HETOYHOCTb rpaduKa;

- HEpAllMOHANBHBI ~ METOJ  peIIeHWus  3aJa4yd  WIA  HEJOCTATOYHO
MIPOJYMAaHHBIN IJ1aH OTBeTa (HapyIllIeHUE JIOTUKHU, [TOJMEHA OTAENIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH );

- HepalMOHAIbHBIE METO/IbI PAOOTHI CO CIIPABOYHOM U APYTOIl TUTEPATYPOii;

- HEYMCHHE PelaTh 3a/1a4H, BBHITIOJHATE 3aaHsI B 00IIEM BHIC.

Henouetamu siBnsitoTes:

- HepalloHaIbHBIE PUEMBI BEIYHUCIICHHUH U TIPe0Opa3oBaHUii;

- HeOpeKHOE BHITIOJTHEHHE 3alHCcei, UepTekei, cxeM, rpaQuKoB.

IIpunoxenne 1

«@®opMbl ydyeTa padoyeil IpOorpaMMbl BOCIIMTAHUS.



VYueOuslit npenmeT «Pu3nka» — CUCTEMOOOPA3yIOIUH ISl €CTECTBEHHO-HAYYHbIX
y4€OHBIX IPEAMETOB, HOCKOIbKY (PU3MUYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U
SBJICHUH, M3y4aeMbIX XUMHUEH, OHosIorueii, actpoHomMuel u pusnyeckoii reorpaduei.

du3uka - 3T0 IpeaMeET, KOTOPBIN HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B €CTECTBEHHO-
HAy4YHYIO KapTUHY MUPA, HO ¥ MIPEJOCTaBISIET HanOoJee siCHbIe 00pasIibl TPUMEHEHHS
HAy4YHOTO METO/Ia IO3HAHMSI, T € CI0c00a MOMy4eHHUsl JOCTOBEPHBIX 3HAHUN O MUPE.
Hakownen, ¢usuka — 310 npeaMeT, KOTOPbIN HapsLy ¢ JPyTMMH €CTECTBEHHO-HAYyUYHBIMU
IpeaMeTaMu JI0JKEH AaTh 00y4aroIuMCs IpeICTaBlIeH!e 00 yBIEKaTeIbHOCTH Hay4YHOTO
HCCIIEA0BaHUSA U PAIOCTH CaMOCTOATEIBHOIO OTKPBITHSI HOBOT'O 3HAHUS.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKTYpe 0OIIEro
00pa30BaHus COCTOUT B BBISABJICHUH U MOATOTOBKE TAJIAHTIMBBIX MOJIOBIX JIFOICH IS
NPOJIOJDKEHUS 00pa30BaHuUs U AajbHEHIICH MPOeCcCHOHAILHOM ISSITEIBHOCTH B 00J1acTh
€CTECTBCHHO-HAYYHBIX MCCIICIOBAHUI U CO3IaHMU HOBBIX TexHONOrHiA. HO He MeHee BakHOU
3aauei siBiseTcsl POPMUPOBAHUE ECTECTBEHHO- HAYYHOM IPAMOTHOCTH M HHTEpeca K HayKe
y OCHOBHO# MaccChl 00YYaOIIMXCs, KOTOPIC B AalbHEHIIIEM OyIyT 3aHSThI B CAMBIX
pa3Hoo0pa3HbIX chepax aesTeabHOCTH. COTJIacHO MPUHATOMY B MEXKIyHApPOTHOM
coo0iiecTBe onpeaesieHuto, « EcTecTBeHHO-HayYHAsI IPAMOTHOCTb — 3TO CIIOCOOHOCTh
YCJIOBCKA 3aHUMAThb aKTUBHYIO I'PAKAAHCKYIO ITO3ULUIO 110 O6H_ICCTB€HHO 3HAYNMbIM
BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMH, ¥ €r0 FTOTOBHOCTh HHTEPECOBATHCS
CCTCCTBCHHO-HAYYHbIMU UJICAMU.

BocnuraTteabHbIH MOTeHIHAJ yueOHOTOo npeamera «Pu3nka» Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHus peaau3yeTcs Ha JAeSTeIbHOCTHOW OCHOBE uepes:

. NpUBJIeUYCHHE BHUMAHHUA 00yUYalOMMUXCsl K IEHHOCTHOMY acCIeKTy
M3y4YaeMbIX Ha YPOKax SIBICHUH, OpraHU3alnIo paboThI ¢ IOJTlydyaeMoi Ha ypoKe
uHpopManuei GU3NIECKOro CoepKaHus, BKIOYas HHPOPMALIUIO O COBPEMEHHBIX
TOCTHKEHUSX (PU3UKH; aHAIN3 U KPUTHYECKOE OLICHUBaHNE HH(OpMaINy;

. NpUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (popM pabOThI €
00yYaroIUMUCS: HHTEIUICKTYIBHBIX HIP, CTUMYJIUPYIOIINX TO3HABATEIBHY IO
MOTHBAIUIO 00YYAIOIIUXCS; TUJAKTHUECKOTO TeaTpa, TJie MOIyYeHHbIE Ha yPOKe
3HaHUS OOBITPBIBAIOTCS B TEATPATBHBIX TIOCTAHOBKAX; IPYIIIOBOM Pa0OTHI WK
paboTHI B apax, KOTOPBIE y4aT 00yJarouXxcsi KOMaH/IHON paboTe 1
B3aMMOJICHCTBHIO C IPYTUMH 00yYarOIIUMUCS;

. MHUIIUHPOBAHUE U MOAJIEPIKKY HUCCIIEI0BATEIBCKOM 1eATEIbHOCTH
o0yyaroImuxcs B paMKax peaau3aliil UMU UHIUBHIy aJIbHBIX U TPYIIIOBBIX
HCCIIEI0BATENCKUX MIPOEKTOB, YTO JaeT 00y4aroUMCs BO3MOXKHOCTh IPUOOpeCcTH
HaBBIK CAMOCTOSTEIBHOTO PEIIeHUs TPOOJIeMbl, pa3BUBAET YMEHHsI HAOMIOAaTh
MIPUPOJIHBIE SIBJICHHUS, BBIMOIHITH ONBITHI U SKCIIEPUMEHTAIbHBIE UCCIIETOBAHMUS C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB, POPMHUPYET HABBIK T€HEPUPOBAHUS U
odopmiieHHs: COOCTBEHHBIX UI€H, HABBIK ITyOJIMYHOTO BBICTYIUJICHHS TIEPE]]
ayJIMTOpUEN, apryMEHTUPOBAaHUS U OTCTAUBAHMSI CBOEH TOUYKHU 3PEHMS;

. 3HAKOMCTBO cO chepamu IpopecCHOHATIBHOM 1€ TeIbHOCTH,
CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSX (PU3NYECKOM HayKH, YTO CIIOCOOCTBYET Pa3BUTHUIO IIPEACTABIECHUH O
BO3MOXKHBIX c(hepax Oymymieit mpodeccHoHaTbHON IeATEIbHOCTH, CBI3aHHOM ¢
(GuU3MKOI, MOArOTOBKA K JajibHEeHIIeMy 00y4YEeHHIO B ’TOM HAIIPaBICHUU U
OCO3HAaHHOMY BBIOOPY 0O0yUaromuMucs Oyayiiei mpodeccuu;



. YCTAHOBJICHHE I0BEPUTEIHHBIX OTHOIICHUSI MEXAY YUUTEIIEM U
YYEHUKaMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPUATHIO yUalTUMUCS TpeOOBaHUN
Y TIPOCHO YUHTENsl, AKTHBU3AIUHN HX TI03HABATEILHOU IEATEIHPHOCTH U aKTUBHOCTH;

. noOy>kJIeHue 00y4arouxcs K COOMIOCHUIO Ha YPOKE OOIIEIPUHSATHIX
HOPM IOBE/ICHHUS, IPAaBUJI OOIIEHUSI CO CTapIIUMHU (YUUTENIIMU) U CBEPCTHUKAMU
(IIKOJIbHUKAMH )

. UCTIOJI30BaHUE BOCIIUTATEIILHBIX BO3MOXKHOCTEH COICPIKaHUS
y4eOHOT0 MpenMeTa 4Yepe3 IEMOHCTPALUIO 00YYaroIUMCs IPIMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOTO TIOBEICHUS, IPOSIBIICHHS YEIIOBEKOITIOOUS
100pOCepIeYHOCTH;

° OpraHu3anunuro I_HC(I)CTBa MOTHUBUPOBAHHBIX U 5PYAUPOBAHHBIX
ydamuxcsa HaJl uX HCYCIICBAIOIUMHU OJJHOKJIACCHUKAMU;
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