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MHNOACHUTEJBHASA 3AIINCKA
[TporpamMma mo ¢u3KMKe HA YPOBHE CpeTHEro o0Iero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHWI K pe3ylbTaTam
OCBOCHHS OCHOBHOM 00pazoBareibHON mporpammel, npejactaBieHHbix B @PI'OC COO, a takxke ¢ yuétoM (enepanbHoil pabodeil mporpamMmbl
BocnuTanuss W Konnenuuu npenogaBanusi ydeOHoro mnpeamera «®Dusuka» B o0Opa3oBaTelbHbIX opranuzanusx Poccuiickoir denepauuu,
peaM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma mo ¢u3uke omnpenenser 00s3aTenbHOE NPEAMETHOE COACP)KaHUE, YCTAaHABIMBACT PEKOMEHIYEMYIO IOCIEI0BATEIBHOCTD
M3yYEHHUS TEM W Pa3/ielioB Y4eOHOTO MpeaMeTa C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTro Ipolecca,
BO3pAaCTHBIX 0cOOeHHOCTEH oOyuaromuxcs. [IporpamMma no ¢usuke Haét mpeacTaBiIeHHUE O IENAX, COAEP)KaHUU, OOIel cTpaTeruu oO0ydyeHUs,
BOCIIUTAHMS U Pa3BUTHUS 00yUaIOLIUXCS CpeicTBaMU yueOHoro npeaMera «Pusnka» Ha yriryonéHHOM ypOBHE.

Wzydenne kypca ¢(usmku yriyOn€HHOTO YpOBHS TO3BOJSIET peain30BaTh 3afaddl MpOo(EeCcCHOHATBLHOW OpPHEHTAIMH, HAIMpaBICHO Ha
CO3JIaHHE YCIIOBHI JUIS MIPOSIBICHUSI CBOMX MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM 00yUJaroMMCsl, KOTOpble HEOOXOAMMBI JIsI
MPOJOJKEHHsT 00pa3oBaHUs B OpraHU3alusX MNpoecCHOHAIBHOTO O0Opa3oBaHMs MO PA3NUYHBIM (DU3UKO-TEXHUYECKUM M HMHXKEHEPHBIM
CMELUATBHOCTSM.

B nporpamme o ¢usuke onpenensioTcs IIaHUPpYyEMble pe3yJIbTaThl OCBOCHUS Kypca (M3HKH Ha YPOBHE CpPEIHEro Oo0mIero 0Opa3oBaHMUS:
JUYHOCTHBIC, METaINpeMETHBIC, MMpeIMeTHbIE (Ha yriyonéHHoM ypoBHe). HayuHo-MeTo0/10rHUecKoi OCHOBOM ISl pa3pabOTKH TPeOOBaHHM K
JIMYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM pe3yJIbTaTaM 00YyYarolIUXCsi, OCBOMBIIUX IMPOTrpaMMy o (U3MKE Ha YPOBHE CPEIHEro 00Iero
o0pa3zoBaHMs Ha YIITyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-/IESTEIbHOCTHBIN MOAXO/I.

[IporpamMma no pu3suke BKIIOYAET:

TUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (DM3MKH Ha YTriTyOJIEHHOM YPOBHE, B TOM YHCIIE IIPEIMETHBIE PE3yIbTAThI 110 rojaM 00ydeHus,

cojiepkaHue yueOHoro npeamera « Pu3uKa» 1o rojgaM o0y4yeHus.

[Iporpamma no ¢u3uKe UMEeT MPUMEPHBII XapakTep U MOXKET OBITh UCIOJIb30BAHA YUUTEISIMU (DU3UKU JUUIsI COCTABICHHS CBOMX pabounx
MIPOTPaMM.

[Tporpamma 1o ¢u3MKe HE CKOBBHIBACT TBOPUYECKYIO MHUIIMATHBY YUUTENCH M MPEIOCTABISET BOSMOKHOCTH JUIS PEaTH3alliH Pa3THIHBIX
METOAMYECKUX TIOJIXO/IOB K MPETNOAaBaHnI0 (GU3UKN Ha YTIyOIEHHOM YPOBHE MPH YCIOBHH COXPaHEHHsI 00s3aTeNbHOM YacTH COMIEpKaHUs Kypca.

dusnka Kak Hayka 0 Haubojee OOIIMX 3aKOHAX MPUPObI, BBICTYIAs B KauecTBe Y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIQJl B CHUCTeMYy 3HaHUH 00 okpyxkatomeM mupe. LIkonbHBIH Kypc (U3MKH — CHCTEMOOOPa3yIOUM Il €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX

MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeKaT B OCHOBE MIPOLIECCOB U SIBIICHUHN, U3y4aeMbIX XUMuUeH, Ononoruei, pusnueckoil reorpadueii u
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acTpoHoMuei. Mcnonp30BaHWE W aKTUBHOE MPUMEHEHHE (DU3MYECKMX 3HAHUN ONPENSTHIIO XapakTep W OypHOE pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cepe SHEPreTUKHU, TPAHCIIOPTa, OCBOSHHUS KOCMOCA, TIOyUYEHUsI HOBBIX MAaTEPUAIIOB C 33JJaHHBIMU CBOMCTBaMU. M3yueHue hpu3nku
BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aronierocs, B oOpMUpOBaHNUE YMEHUN MPUMEHSATh HAay4YHBbIH
METO/I TO3HAHMS TP BBINOJIHEHUN UMU YUEOHBIX UCCIIETOBAHUM.

B ocHOBY kypca ¢u3uku Ha YpOBHE CpeqHEro o0Imero oOpa3oBaHus MOJTOKEH P UICH, KOTOPhIE MOKHO PacCMATPUBATh KaK MPHHIIUITHI
€ro MOCTPOEHUSI.

Hoen yenocmuocmu. B cooTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COACPKUT MaTepual U3 BCeX paslieloB (PU3UKH,
BKJIIOUAET KaK BOMPOCHI KJIIACCUYECKOU, TAK M COBPEMEHHON (DU3HKHU.

Hoen zenepanuzayuu. B COOTBETCTBUU C HeW Marepwall Kypca (DM3WKU OOBEIMHEH BOKPYT (U3HUYSCKUX TeopHuil. Bemymmm B Kypce
SBIIICTCS (POPMUPOBAHKE TIPEIICTABICHHUIA O CTPYKTYPHBIX YPOBHIX MaTEPUH, BEIIECTBE U TIOJIC.

Hoen zymanumapuzayuu. EE peanusanus npeanoiaraeT UCIOJb30BaHUE T'YMAHUTAPHOTO MOTEHIMANa (PU3NYECKONW HAayKH, OCMBICICHUE
CBSI3M pa3BUTHUs (DU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U SKOJIOTMYECKUMU MTPoOIieMaMu.

Hoesa npuxknaonoii nanpasnennocmu. Kypc Gusuku yriyOneHHOTO ypOBHS MPEIOIaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPHIOKEHUN U3yUYCHHBIX TEOpU U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHbBIC
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHUH.

Hoesn IKkonocuzayuu peanusyercs TMOCPEIACTBOM BBEIEHHUS DIIEMEHTOB COACPKAHMs, TMOCBAMIEHHBIX HSKOJIOTHUECKUM MpobieMaM
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJOTUMN, a TAK)Ke 00CYKIEHUs MPoOIeM palluoOHaILHOTO MTPUPOIOTIOIB30BAHUS U
9KOJIOTMUYECKOM 0€3011aCHOCTH.

OcBoeHHE coJiepKaHus MPOrpaMMbl MO (HU3UKe AOHKHO OBITh MOCTPOSHO Ha MPHUHIMIIAX CHCTEMHO-IEATEIbHOCTHOrO moaxona. Jlis
(bU3MKY peanu3aius dTHX TPUHIIMIIOB 0a3upyeTcs Ha MCIOIb30BAaHUHM CAMOCTOATEIHLHOTO SKCIIEPUMEHTA KaK TOCTOSIHHO JeiCcTBYOMIEro hakropa
yueOHoro mnpouecca. [yt yriay6nEHHOrO YpOBHSI — 3TO CUCTEMA CaMOCTOSTEIBHOIO YYEHHYECKOI0 IKCIEPUMEHTA, BKIIOYAIOIIEro (GpOHTAIbHbIE
YYCHUYECKHE OMBITHI MPH W3YYECHUH HOBOTO MaTepHaia, JabopaTopHble paboThl U pabOThl mpakTuKyma. [Ipu 5TOM BO3MOXHBI JiBa criocoda
peanuzanuu (GpuU3NUECKOro mpakTukyma. B mepBom cimyuyae mpakTukyMm mpoBomutcs nubo B koHie 10 u 11 kiaccoB, mubo mocie MepBOro u
BTOPOTO MOTYTOINN B KXKIOM U3 ITUX KJIacCOB. BTOpoii crocob — 3To uHTerparus paboT NpakTHKyMa B CUCTEMY Ta0OPATOPHBIX paboT, KOTOPHIE
MIPOBOASATCS B Mpoliecce n3ydeHus pasaena (temsl). [Ipu 3tom noa paboramu mpakTuKyMa MHOHUMAETCSl CAMOCTOSTETIbHOE UCCIIeI0BaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BHA O6€3 TOMIAaroBOM HHCTPYKIIUH.

B nporpamme mo ¢uszuke cucreMa y4eHHYECKOTO IKCIIEPUMEHTA, JJa0OpaTOPHBIX paboT M MPaKTUKyMa MPEACTABICHA €IUHBIM MEPEUHEM.
Br16op TemMaTHKuU IS 3TUX BUJOB YUYEHHYECKHX MPAKTHYECKUX padOT OCYIIECTBISAETCS YYaCTHUKAMH 00pa30oBaTENBLHOTO MpPOIEcca UCXOMs U3
0COOCHHOCTEH MOYpPOUYHOTrO MIAHUPOBAHUS M OCHAIIeHUs KaOuHeTa (u3uku. [Ipu 3ToM obecrneunBaeTcsl OBIaeHHE 00yJalOIIMMUC YMEHUSIMH
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MPOBOJIUTH MpPSMble M KOCBEHHBIC W3MEPEHHUsS, HCCIEAOBAaHUS 3aBHCUMOCTEH (DM3MYECKMX BEIUYMH W TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue ynensieTcsl pelieHHI0 pacu€THRIX U KaueCTBEHHBIX 3an1ad. [Ipu sToMm amst pacuéTHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCS
3a/layM C SBHO 33JaHHOW M HESIBHO 3aJlaHHOM (PU3MUECKON MOJIeNbI0, MO3BOJISIONINE MPUMEHITh U3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJTHOTO pa3jierna Kypca, TaKk ¥ MHTETpUpPYS IPUMEHEHNE 3HAHUH U3 Pa3HBIX Pa3/enoB. J{Js KaueCTBEHHBIX 33a]a4 MPUOPUTETOM SIBISIOTCS 3aIaHUS
Ha 00bsSICHEHHUE/TIpeICKa3aHue MPOTEKaHUs (PU3UUECKUX SBICHUH U MPOIIECCOB B OKPYXKAIOIEH JKU3HHU, TpeOytommue Bbioopa pU3HUECKOi MOIeIH
JUIS CUTYalluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmMu OI'OC COO k MarepHanbHO-TEXHHYECKOMY OOeCredeHHI0 ydeOHOro mporecca Kypc (U3HKU
yIIyOIEHHOTO YPOBHSI Ha YPOBHE CpPEIHEro o0mero oopa3oBaHus TOJDKEH U3ydaThCsl B YCIOBUAX MPEIMETHOTO KabuHeTa. B kaOuHere Qu3nKu
JIOJDKHO OBITH HE0OXoauMoe J1aboparopHoe 00OpYyIOBaHWE JJISl BBIOJHEHHS YKa3aHHBIX B IpoOrpamMme Mo (HU3UKe yYCHHYECKHX OIIBITOB,
nmabopaTtopHbIX paboT u paboT MPaKTUKYMa, a TAKKe JEeMOHCTpallnOHHOE 000pyAOBaHNE.

JleMoHCTpaniMoHHOE 00OpyAOBaHuE (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHIUIIOM MHHHMAIBHOM JOCTATOYHOCTH M OOecredrBaeT
MOCTAHOBKY IMEPEYHCICHHBIX B IMpOrpamMMe 1O (M3MKE KIIOYEBBIX JIEMOHCTPALMH ISl UCCIEIOBAaHHMS HM3Y4YaeMbIX SIBJICHHH W MPOIECCOB,
SMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 000pyIOBaHUE /ISl YUEHUYECKUX MPAKTUYECKUX paboT GopMUpPYETCs B BHJIE TEMATHUYECKUX KOMIUIEKTOB U 00€CIIeYMBaETCS
B pacyére OJHOTO KOMIUIEKTa Ha ABYX oOydaromuxcs. Temarnyeckue KOMILIEKThI JaOOpaTOpHOro 000pYAOBaHUS JODKHBI OBITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKE€ KOMITBIOTEPHBIX H3MEPUTEIFHBIX CHUCTEM B BUAE HUPPOBBIX
nabopaTopuii.

OCHOBHBIMU LENAMH U3Y4eHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:

(dbopMHpOBaHKE UHTEpEca U CTPEMJIEHUS 00OYYaIOIIMXCsl K HAYYHOMY M3YYEHUIO MPUPOJIbl, Pa3BUTHE X MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEMN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (POPMHUPOBAHNE MCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY KAIOIIIM SIBIICHHSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3yYeHUsI OCHOB CTPOCHHUS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopmupoBaHUEe YMEHHI OOBSACHSTD SBJICHUS C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUHM U HAYUHBIX JOKA3aTENIbCTB;

(dbopMHIpOBaHKE TIPEACTABICHUH O PO (PU3UKH JUTS Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA,

pa3BUTHE TPENICTABICHUNA O BO3MOXHBIX cepax Oymymeld mpodecCHoHAIBHONW ACSTENHHOCTH, CBA3AaHHBIX C (DU3MKOHM, MOIATOTOBKA K
TampHereMy 00y4YeHHIO B TOM HAIIPABIICHHH.

JlocTikeHHe ITHX IieNieil obecreunBaeTcst peleHueM CIeIyoNIUX 3aau B mpolecce U3yueHHs Kypca (U3MKHU Ha YPOBHE CPEIHEro 00Iero
o0pa3oBaHMs:



MPUOOPETEeHNE CUCTEMBl 3HAHUKW 00 OOIMMX (UIMUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHUKY, MOJCKYISIPHYIO
(bu3uKy, IMEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(PHU3UKY;

dbopMUpOBaHHE YMEHUH NPUMEHSTHh TEOPETUYECKUE 3HaHUA [UIsl OOBbsACHEHUS (U3HUECKUX SBICHUN B MNPUPOAEC WU Ui TNPUHATHS
MPAKTUYECKHUX PELICHUI B OBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS! pa3IMYHBIX 337ad C SIBHO 33JaHHON (PU3MYECKO MOJENbIo, 33/1a4, MOApa3yMEBAIOIIUX CaMOCTOSTEILHOE
co3zianue (Pu3MYeCcKOr MOJEIH, aIeKBATHOW yCIOBUSAM 3aJ[aud, B TOM YHCIIE 334 HH)KEHEPHOTO XapaKTepa;

MOHNUMaHue (U3NYECKUX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX MPOLECCOB, MX BIMSIHHS Ha
OKPYKAIOIIYIO CPELy;

OBJIQICHUE METOJAMHU CaMOCTOSTEIBHOTO IUTAHUPOBAHUS W MPOBEACHUS (PU3MUYECKMX OSKCIEPUMEHTOB, aHAM3a M HHTEPIPETAUU
nH(OpMAINHY, ONPECTICHHS JOCTOBEPHOCTH MOIYYSCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIOBUH JIJIs pa3BUTHs YMEHUI MPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOMN AEITETbHOCTH;

pasBuTHE UHTepeca K chepaM mpodheccnoHaNbHOM eSATEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanuamMu @I'OC COO yriyOn€HHBIN ypoBeHb M3yueHUs yuyeOHoro mpeamera «Du3uka» Ha ypOBHE CpPEIHETO
obmiero obpazoBaHusl BhIOMpacTCs OOYyYAOIIUMUCS, TUIAHUPYIOMUMH MPOJIOJDKEHUE 00pa30BaHUs MO CHEHHAIBHOCTIM (DH3UKO-TEXHUIECKOTO
npodus.

Ha uzyuenue ¢usuku (yriayOnéHHbIN ypoBEHb) HAa ypOBHE cpesiHero obiero oopasosanus oroaurcs 340 yacos: B 10 kiacce — 170 yacos
(5 gacoB B Hegeno), B 11 kimacce — 170 gacoB (5 4acoB B HEZETIO).

[Ipemiaraemsrii B mporpamMme 1o (Gpu3mke mepedeHpb JTad0paTOpHBIX U MPAKTUIECKUX PadOoT SBISIETCS pEKOMEHOBAHHBIM, YUUTEIb JEJIaeT
BbIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT M OMBITOB C YYETOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yJaroLIuXcs.



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTOX MO3HAHUS NIPUPOIbI.

®dusnka — pyHaaMeHTalbHas Hayka o npupojie. HayuHslit MeTOl O3HAHUS U METO/Ibl UCCIIEI0BaHUs (PU3NYECKUX SIBICHUM.

DKCIIepUMEHT U TeOpus B Tpoliecce Mo3HaHus npupoasl. Habmoqenne 1 3KcriepuMeHT B (pusuke.

Crnioco0b1 n3mMepenns (pU3NIECKUX BEITUYMH (aHAIOTOBBIE U TU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIC CUCTEMBI).

[TorpemHocTu n3MepeHuit GU3NUECKUX BEIUUUH (a0COMIOTHAS U OTHOCUTEIIbHAS ).

MopnenupoBanue HU3MUECKUX SIBICHUI U IPOLECCOB (MaTepHaibHas TOUKa, aOCOMOTHO TBEPIOE TEINO, UACATbHAS HKHUIKOCTb, UICATbHBIN
ras3, ToueuHsli 3apsn). ['unoresza. ®usnueckuii 3aK0oH, paHULBI €0 IPUMEHUMOCTH. PU3HYECcKas TEOPUS.

Ponb 1 MecTo (pr3uku B pOpMUPOBAHUN COBPEMEHHOW HAyUYHOUM KapTUHBI MUpPa, B IPAKTUUYECKON JEATEIILHOCTH JIIOJCH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeol, npaKmuKym.

W3mepeHue cuibl TOKa M HAIPSYKEHUS B LENH NOCTOSHHOTO TOKA TP MOMOILY aHAJIOTOBBIX M LIU(POBBIX U3MEPUTEIbHBIX IPUOOPOB.

3HaKoMCTBO ¢ nM(poBoii 1abopaTtopueit o ¢pusuke. [Iprumeps! n3mMepeHus PU3NIECKUX BETHYUH ITPH TOMOIIN KOMITBIOTEPHBIX JTaTYHKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXAHUUYECKOTO IBMKeHUA. Crucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IPOEKIIMU HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepemerienue, ckOpocTh (CpeiHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHalbHONW TOUKH, UX MPOEKIUH HA OCH CHCTEMBI
koopauHaT. CliokeHue EPEMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJMHEWHOE JBU)KEHUE. 3aBUCUMOCTh KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS U IMYTH MaTepUalbHON
TOYKH OT BPEMEHHU U UX IpaduKH.

CBobosHOE majieHre. Y CKopeHre CBOOOHOro najeHus. JBrkeHue Tenaa, OpoLIeHHOro MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOP/AMHAT,
CKOpPOCTH M YCKOPEHHUS MaTepHaIbHON TOUKH OT BPEMEHU U UX IpaduKH.

KpuBonnueliHoe nBukeHue. JIBHyK€HHWE MAaTepUaIbHOM TOYKM IO OKPYXKHOCTH. YTJIIOBas M JIMHEWHas ckopocTh. [lepmox m vacrora
oOpamenus. LlenrpoctpemutensHoe (HopMaibHOE), KacaTeabHOEe (TAaHT€HIIHAIIBHOE) U MTOJIHOE YCKOPEHUE MaTepHalIbHON TOUKH.

TexHn4eckue ycTpOWCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETP, IBHKEHHE CHApSAOB, LENHBbIE, HIECTEPEHYATBIE U PEMEHHBIC
nepeaayu, CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, ILTFOCTPALNS KWHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
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CniocoObl uccae0BaHus ABUKEHUH.

Nnmroctpanus npeaebHOro nepexoaa U i3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanne NBUKECHHI C HCTIOIB30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGmotenue ABrKeHUs Tela, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasiienne CKOpoCTH MPH IBHKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHUE My Te, TPACKTOPHIA, CKOPOCTEH TBMKEHUS OJJHOTO M TOTO XK€ TeJia B pa3HBIX CHCTEMax OTCUETA.
Yuenuueckuii 3xcnepumenm, nabopamopmsie padomol, RPAKMUKYM.

I/I3yquI/Ie HCPAaBHOMCPHOT'O ABUKCHUA C LECJIBIO OIPCACIICHUA MT'HOBEHHOU CKOpPOCTH.

W3mepenune yCKOpeHHsl TPH MPSIMOJIMHEHHOM PaBHOYCKOPSHHOM JIBU)KCHUH 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PAaBHOYCKOPSHHOM JIBUYKCHUU.

N3mepenue yckopeHHsi CBOOOTHOTO MaIeHUs (PEKOMEHIOBAHO HUCITOJIB30BaHKE TU(POBOI JTA00PATOPUN ).
W3yyenue ABMKEHUS Tena, OPOIIEHHOTO Tropu3oHTalbHO. IIpoBepka rumoressl O MPSAMOM MPONOPLUUOHAIBHON 3aBHCHUMOCTH MEXIY

JIaIbHOCTBIO TOJIETA U HaYaJbHOM CKOpPOCTBIO TECJIA.

N3ydeHue nBukeHus Teia 1o OKPYKHOCTHU € IMMOCTOSHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproa 0OpaiieHusi KOHUIECKOTO MasiTHUKA OT €ro MapamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HeroroHa. MHeprumanbabie cucteMmsl orcuéra. [IpuHuun otHocurensHocTH [Nanunes. HemHepunanibHble cUCTEMBI OTCUETA

(onpeneneHue, MpUMeEpHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cuil.

Bropoii 3akoH HproTOHA 17151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1111 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON 1 HHEPTHON MAcCCHI.

Cuna TspkecT. 3aBUCHMOCTh YCKOPEHHUSI CBOOOHOTO TMAaJeHUsI OT BBICOTHI HAJl MOBEPXHOCTHIO MJIAHETHI M OT TeorpauuecKoi MIMPOTHI.

JIBrokeHre HeOECHBIX Te M X CITyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYIIETOCsl ¢ yCKOPEHHUEM.
Cuna tpenusi. Cyxoe Tpenume. Cuiia TpeHUs CKOJNbXKEHHUS U cuia TpeHus mnokos. Koadduiument tpenus. Cuna cCOMpoOTUBIECHUS TpU

JABHXKCHHMH TCJIa B X)KUAKOCTU HUJIN I'a3c, €€ 3aBUCHUMOCTD OT CKOPOCTHU OTHOCHUTCIIbHOT'O JABUKCHU .

Hasnenue. 'mapocrarnueckoe gapienue. Cuia Apxumena.
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TexHuueckue ycTpoicTBa U TEXHOJOTUUECKHE MPOIECChI: MOIIIUITHUKH, TBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habntoienue ABMKEHUS Tell B MHEPLUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMax OTCUETA.

[IpuHIMI OTHOCUTENBHOCTH.

Kauenue nByx HWIMHAPOB WIH IIAPOB Pa3HOM MAacChl C OIMHAKOBBIM YCKOPEHUEM OTHOCUTEILHO HEMHEPLUATBLHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEJy CHJI C IPOM3BEIECHUEM MacChl T€la Ha €ro YCKOPEHHE B MHEPLUAIbHOU CHUCTEME
OTCY€Ta.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3yJIbTATE B3aUMOJICHCTBUS TEJL.

N3mMepenne mace 1o B3auMoOIENCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM MOAbEME U TIa/ICHUU.

LlenTpobexHbIe MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUYEHUS U CKOJIBKECHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3mepenue paBHOACHUCTBYIONICH CUJI PU ABMXKEHUU OpyCKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCHMOCTH BPEMEHH JIBIKEHUSI OpyCKa MO HAKJIOHHOM MIIOCKOCTH Ha 33/IaHHOE PACCTOSHHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJT YIPYTOCTH, BOZHUKAIOIINUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT UX AedopMaliui.

N3yuenue nBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JETKui OJIOK.

N3mepenune kodhpuiinerTa TPEHUs M0 BEIUIUHE YIIIOBOTO KO3 duiinenTa 3aBUCUMOCTH Frp(N).

Uccnenoanue nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH C MEPEMEHHBIM K0P HUITUEHTOM TPEHUSL.

N3yuenue nBukeHUs rpysa Ha BaJIy C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHO TBEpHOe Teno. [locTymarenbHOe M BpallaTelbHOE JBH)KEHUE TBEPAOTrO Tena. MOMEHT CUJIbl OTHOCHTEIBHO OCH BpaIlEHUS.
[1nevo cumnbl. CrioxkeHue cuil, MPUIOKEHHBIX K TBEpIOMY Teiny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HEyCTOWMYHMBOE, OE3pa3TnIHOE PABHOBECHE.

TexHudeckue ycTpoicTBa U TEXHOJOTUUECKHE MPOIIECCHI: KPOHIITENHH, CTPOUTEIBHBIN KpaH, peméTdaTbie KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBecHS.



Yuenuueckuii sxcnepumenm, nadopamopniuie pabomul, npaKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

KonctpynpoBanye KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHne ycTOMUNBOCTH TBEPAOTO TEJa, UMEIOILETO IUIOMIA/lb OIOPBHI.

Tema 4. 3akonvl coxpaneHusn 6 MexaHuxe.

Nmnynbc maTepuanbHOM TOYKM, CUCTEMBl MAaTEpUAIbHBIX TOUYEK. LIEHTp Macc CHCTEMBI MaTepUalbHBIX TOYEK. TeopeMa O JBUKEHUU
LIEHTpa Macc.

NMiynbc cuibl 1 1BMEHEHUE UMITYJIbCA TETIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT uMItysbca MaTepuaibHON TOUkH. [IpeacraBieHue o COXpaHEHMH MOMEHTA UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PaGora cuibl Ha MaJOM U HAa KOHEYHOM IepemenieHuu. ['paguueckoe npeacraBieHue padbOThI CUITBL.

MOIHOCTH CHIIBL.

Kunernueckas s3Heprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHUN KUHETUUECKON YHEPIHHM MaTEpPUATIbHOM TOUKH.

[ToTenuuanpHble M HEMOTEHUMANbHBIE cHibl. [loTeHnnanbHas sHeprus. [loTeHIanbHas 3Heprus ynpyro neGopMUpOBaAaHHON MPYKUHBI.
[loTeHuumanpHas sHeprust Teaa B OJAHOPOJHOM TpaBUTAIIMOHHOM mose. [loTeHuuanbHas sHeprusi Tejaa B IPAaBUTAUOHHOM I10J€ OJHOPOJIHOIO
mapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTEHITUATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW YHEPTUM CUCTEMBI TeJI. 3aKOH COXPAaHEHHUS MEXaHWYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHym 1715 uaealbHON KUIKOCTH KaK CIIECTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

TexHudeckue yCTponCcTBa M TEXHOJIOTHMUECKHUE MTPOIIECCH: IBIKEHHUE PaKeT, BOJIOMET, KOMEP, MPY>KUHHBIN MUCTOJET, TUPOCKOI, (UTYpHOE
KaTaHHWE Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBMKEHUE.

H3MepeHnrie MOIITHOCTH CHUJIBI.

W3meHeHue sHeprun Tejaa Mpu COBEPIIEHUN PaOOTHI.

B3anmMHuble peBpallieHnsi KHHETUYECKON U OTEHIIMAIbHOM SHEPT U NpU JEHCTBUM HA TEJIO CUJTBI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHepTruu Ipu CBOOOTHOM MaJCHHH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.
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N3mepenue ummyiibca Tesaa o TOPMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIENN SIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHUSI UMITYJIbCA Tela C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHuUs: UMITyJIbCa MPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepenne KNHETUYECKOM YHEPTUHU Tejla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTCHIUAIBHON SHEPTUH MPY>KUHBI C paO0TOM CHUIIBI TPEHHS.

Omnpenenenre pabOTHI CHIIbI TPEHUS NP ABMKEHUU Tella 10 HAKJIOHHOM MIIOCKOCTH.

Paszpnen 3. Mosekyasipaasi Gu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUulL.

OcHOBHBIE TIOJIOXKEHHUS MOJIEKYJsIpHO-KuHeTndeckoi Teopun (MKT), ux ombitHOe oOGocHoBanume. Jnd¢ys3us. bpoyHoBckoe ABHKEHHE.
XapakTep IBUKEHHS M B3aUMOJCHCTBHUS YaCTHUI] BelIecTBA. Moenu CTPOEHUsS Ta3oB, KMIKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BelIeCTBa Ha OCHOBE ATHX Mojieneil. Macca u pazmepsl Moseky (atomoB). KonndectBo Bemectsa. [locrosisHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u criocoOs! €€ usmepenus. [llkana remneparyp Llenbcusi.

Mogenb uaeanbHOrO ra3a B MOJEKYJISIPHO-KMHETUYECKON TEOpUU: YACTHILIbI ra3a JBHUXKYTCA XaOTHUYECKU M HE B3aUMOJECHCTBYIOT APYT C
JIPYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. AGcomoTHas Temnepatypa (mkana Temneparyp KeneBuna). 3akon JlanbToHa.
W3omporneccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe IMmpencTaBiIeHHE HM30IMPOILIECCOB: M30TEpPMa, M30X0pa,
nzo0bapa.

CBs13p MEXIy [aBICHMEM M CpPEAHEW KHHETHYECKOM HSHEprueil IOCTYNAaTENbHOIO TEIUIOBOTO JBMKEHHS MOJIEKYJ HJICAJbHOIO Tas3a
(OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOM TEOPHH UEaIbHOIO ra3a).

CBsi3b aOCONIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKOW CHCTEMBI CO CPEIHEH KMHETHYECKOW SHEPrueil MOCTYIMaTeIbHOTO TEIJIOBOTO
JIBIDKEHUSA €€ JacTHIL.

TexHuueckue ycTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: TEPMOMETP, OapOMeTp, MOJyueHNe HAaHOMATepHAaIIOB.

Hemoncmpayuu.

Monenu NBUKEHUS 4aCTHUI BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Buneoponuk ¢ 3anuchio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Juddyzus xxuakocreit.

Mopaens onsbira IlITepHa.

[IpuTsikeHne MONEKyI.
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Mopenu KpUCTAIIMYECKUX PELIETOK.

Habntonenue u nccieoBaHue U30IMpoIEeCCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJIEHHUS TEIJIOBOIO paBHOBECUS IPH TEINIOOOMEHE MEXy Topsueil U X0I0AHOM BOOH.

W3ydenune n30TepMUUECKOTo Mporecca (PeKOMEHI0BaHO UCTIONb30BaHue U(poBoii mabopaTopun).

N3ydeHue n30XxopHOro mnpouecca.

N3ydenue n3obapHoro npouecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbol.

Tepmonunamuueckas (T/]) cucrema. 3ajanue BHEIIHUX YCIOBHM 111 TEPMOIMHAMUYECKON cucTeMbl. BHENTHNE 1 BHYTpEeHHUE TapaMeTpBhI.
[TapameTpsl TEPMOAMHAMMYECKON CUCTEMBI KaK CPEIHUE 3HAYCHMSI BEJIMYMH, ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano trepMoarHaMuk. CaMOIIPOU3BOJIbHAS PeaKcalus TEPMOAUMHAMUYECKON CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopeinb uaeanbHOro ra3a B TEpMOJAMHAMMKE — CUCTEMA YpaBHEHUN: ypaBHeHUE MeHeneeBa—KianelpoHa u BeIpaKe€HUE I BHYTPEHHEN
SHEPTHUU. Y CJIIOBHS IPUMEHUMOCTH 3TOM MOJEIN: HU3KAsl KOHIICHTPALMs YacTHL], BBICOKHE TEMIIEPATYPbl. BbIpakeHHe UIsl BHYTPEHHEN dHEPIUU
OJIHOATOMHOT'0 HJICaJIbHOI'O Ia3a.

KBa3ucraTtnueckne n HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas padoTa B TepMOAMHAMUKe. Borunicienue paboTel 1o rpaduky npoiecca Ha pV-guarpamme.

Tennonepenaua kak crnoco0 W3MEHEHHs BHYTPEHHEW HSHEPruM TEpMOJMHAMUYECKOW cuctemMbl 0e3 copepuieHusi padotbl. KonBekius,
TEILIONPOBOJHOCTb, U3JIyYCHUE.

KonnuectBo temnotsl. TenmnoéMkocTs Tena. YaenbHas M MOJSpHas TEIUIOEMKOCTH BEIECTBA. YpaBHeHHME Maiiepa. YaenpHas TEIuioTa
CropaHus TormBa. Pacuér konuuecTBa TEMIOTHI Npu Temonepeaaye. [lonsatue o6 annabaTHOM mpouecce.

[lepBbiii 3akOH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KoauuecTBo TeminoTel M paboTa Kak Mepbl M3MEHEHHUS BHYTPEHHEW SHEpPruH
TEPMOAVMHAMUYECKON CUCTEMBI.

BTopoil 3aKk0OH TEPMOAUHAMUKH Ul PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOAMHAMUYECKON CUCTEMBI
MPOXOAUT €IUHCTBEHHAs aanadara. AGCOIOTHAs TeMIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXHO MepefaTh TEIUIOTy OT Oojee XOJOAHOro Tejaa K Oosee
HarperoMy 6e3 kommnencauuu (Kinaysuyc). HeoOpatumocTs mpupoIHBIX TPOIECCOB.

[Ipunuune! aeiictBus Ternosix MamuH. KIT/.

Makcumansnoe 3Hauenue KI1/I. [{ukn Kapho.

DKOJIOTHYECKHUE aCTIEKTHI MCIIOJIb30BaHUs TEIJIOBBIX JBUTaTeNel. TermoBoe 3arpsa3HeHNe OKPYKAIOIIEH CpeIbl.
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TexHuueckue ycTpOHCTBA M TEXHOJOTHYECKHE IPOLECCHl: XOJIOAMIBHHUK, KOHIWIMOHEp, MU3CIbHBIA M KapOIOpaTOpHBIA JBHraTely,
napoBasi TypOuHa, OMyYeHHE CBEPXHU3KHX TEMIEpaTyp, YTHIN3ALUS «TEIJIOBBIX)» OTXOJI0B C MCIOJIb30BAHUEM TEIUIOBOTO HACOCA, YTHIIN3ALUS
OMOOPraHMYECKOro TOIJIMBA Ul BEIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPIHH.

Jemoncmpayuu.

V3meHeHne TemMreparypsl Ipy ainadaTndeckoM pacIiiupeHu .

Bo3aymHoe orauso.

CpaBHeHHE yICIBHBIX TEINIOEMKOCTEH BELIECTB.

CriocoObl U3MEHEHHs] BHYyTPEHHEH SHEPTUu.

NccnenoBanue aguadaTHoro mpouecca.

KomMmiproTepHble MOJIEIH TEIIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeol, npaKmuKym.

W3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue aguadaTHoro npouecca.

N3y4yeHne B3aMMOCBS3U SHEPTUHA MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS U TEMIIEPATyPbl KAIIEHUS ) KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl.

[TapooOpa3zoBanue u koHaeHcaus. Vcapenue u kumneHue. Y iejabHas TerioTa napooopa3zoBaHus.

Hacepiiennsle n HeHachllleHHbIE Tapbl. KauecTBeHHash 3aBUCHUMOCThH IUIOTHOCTH U JaBJICHHS HACBIIEHHOTO IMapa OT TeMIepaTyphl, UX
HE3aBUCHUMOCTb OT 00bEMa HACHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIepaTypbl KUIIEHUS OT JAaBJICHUS B )KUIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCONIOTHAs U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramimueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KpucTayyioB. IlnaBieHue u kpucramnuzauus. Y aeabHas
teruioTa miasneHus. Cyonumanus.

Hedopmaruu TBEporo Tena. Pactskenue u cxarue. Cnur. Moayns FOnra. [penen ynpyrux nedopmaruid.

TennoBoe pacuipeHue KUIKOCTeH M TBEPIABIX Tel, 00bEMHOE M JTHUHEWHOE pacuiMpeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHWH YacTHIL
BElIeCTBa KaK MPUYMHA TETJIOBOIO pacIIMpeHust Te (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEPTUN B (pa30BBIX Mepexoax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

IToBepxHocTHOE HaTspKeHHe. KoadduuueHnt mnoBepxHocTHOro HaTspkeHHs. KanwsspHbele sBieHus. JlaBiaeHue mOJ HMCKPUBIEHHON
MIOBEPXHOCTHIO )KuAKocTH. Popmyna Jlamnaca.

Texanaeckue YCTpOfICTBa N TCXHOJIOTHYCCKUEC IMPOLCCChI: X KUAKUEC KPHUCTAJIIIbI, COBPEMCHHBIC MaTCpHUaJIbI.
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Jemoncmpayuu.

TemnoBoe pacimupeHue.

CBoiicTBa HaCBIEHHBIX M1apPOB.

Kunenue. Kunenue npu NoOHWKEHHOM JaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnpITHI ¢ MBUIBHBIMU IIEHKAMHU.

CmaunBanue.

Kanunnsipusie siBneHus.

Moieny HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAILUIMYECKOTO BEIIECTBA.

Buapr nedopmariuii.

HaGurotenne Maitbix gedopMaruii.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3y4eHne 3aKkOHOMEPHOCTEH HCTIapEHHUSI KUKOCTEH.

W3mepenue yaenpHON TENIO0ThI IUIABICHMS JIbJA.

N3yueHne cBOMCTB HACHIICHHBIX MTApPOB.

N3mepenue abCoMOTHON BIaKHOCTH BO3/yXa M OLIEHKA Macchl IapOB B IOMELLIEHUH.

N3mepenue ko3¢ uimerTa moBepXHOCTHOI'O HATSKEHMUS.

N3mepenne monyns FOHra.

HccnenoBanue 3aBucUMOCTH AepopMaIiii pe3MHOBOT0 00pasiia OT NPUIOKEHHON K HEMY CHJIBL.

Pa3nen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauuss Tel M €€ NpOsBICHUS. OJEKTpUUecKUd 3apsa. [IBa Buaa snekTpuueckux 3apsaoB. [IpoBOOHMKH, OUAINEKTPUKH U
MTOJIYITPOBOTHUKU. DJIEMEHTAPHBINA AJIEKTPUUECKUI 3apsAl. 3AKOH COXPAHEHMS SJIEKTPUYECKOTO 3apsija.

Bzaumopeiictue 3apsanoB. Toueunsie 3apsapl. 3akoH KyioHa.

Onektprueckoe nosie. Ero qeicTBre Ha AIeKTPUYECKUE 3apsbl.

Hanpsox€anocts anexktpuueckoro noist. [IpoOHbIi 3apsin. JIMHUM HaMpsHKEHHOCTH 3JIEKTPUYEcKoro moss. OZHOPOAHOE AJIEKTPHUECKOe
T0JIE.
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[loTeHUManBHOCTD 3JIEKTpOCTAaTUUECKOro 1mojsA. PasHocTh mnoTeHUManoB M HampsbkeHue. lloTeHuumanbHas »HeEprus 3apsjga B
aneKkTpocTatuyeckoM moze. [loTeHnuan anekTpoctatuyeckoro mojsd. CBsi3p HaNpsDKEHHOCTH MOJASL M Pa3sHOCTH  IOTEHLMANOB  JUIS
ANIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOJIHOTO).

[IpuHUuMI cynepno3unuu 3JIeKTPUUECKUX MOJEH.

[Tosre Toueunoro 3apsna. [lome paBHOMepHO 3apspkeHHOU cdephl. [lone paBHOMEpHO 3apsHKEHHOTO Mo 00BhEMY miapa. [lone paBHOMEpHO
3apspKEHHON OeCKOHEYHOU TUIOCKOCTH. KapTuHBI TMHUI HANPSDKEHHOCTH STHX MOJIEH M SKBUITOTEHIIMAIBHBIX TIOBEPXHOCTEH.

[IpoBOIHMKY B 3IEKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsAJI0B.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUUECKOM M0J1€. J(u3nekTpuyeckas NpoOHUIIaeMOCTh BELIECTBA.

Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpPA.

[TapamtensHOE coeqnHEeHHE KOHIEHCAaTOpoB. [locnenoBarenbHOE COENMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBrKeHue 3apsyKEHHON YaCTULIbI B OAHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DJJIEKTPOCKOIN, JJIEKTPOMETP, IJIEKTPOCTATHUYECKAs 3aIlWTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

DNEeKTPUUECKOE MO0JI€ 3apsSyKEHHBIX IIapUKOB.

DNEeKTpUUECKOE MOJI€ IBYX 3apsSKEHHBIX IJIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpoiCTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD DJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUS MEXAY HUMH U JUIJIEKTPUUYECKON
IIPOHUIIAEMOCTH.

OHeprus NEKTPUIECKOro MO 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsiika ¥ pa3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopnuvie padomot, nPAKMUKYM.

Onenka cuil B3aMMOJEHCTBHS 3apsSKEHHBIX TEll.

HabmtoneHue npeBpallieHns SHEPruy 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTUIO U3JIyUYEHUS CBETOANO0/A.

N3yuenune npoTekaHus TOKa B LIETH, COACPIKAIIEH KOHIECHCATOP.
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Pacnipenienenue pa3HOCTH TOTEHLIUAIOB (HAIPSDKEHUS) IIPY TIOCIIEA0BATEIbHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlit 3.1eKmpuyecKuil mox.

Cuia Toka. ITocTOAHHBIN TOK.

VYcnoBus cynecTBOBaHMUs MOCTOSIHHOIO IeKTpudeckoro Toka. Mcrounuku Toka. Hanpsxenue U u DJ1C é.

3axon OMa 11 ydacTKa LEenu.

DIEeKTpUYECKOE COINPOTHUBJIEHUE. 3aBUCUMOCTH COIPOTHUBIIEHHS OJHOPOJHOIO NPOBOJHUMKA OT €ro JUIMHBI U IUIOUIAJAHM IONEPEYHOIO
CeYeHMs. Y IeJIbHOE CONPOTUBIICHUE BEUIECTBA.

[locnenoBarenbHOe, MapajlleIbHOE, CMELIAHHOE COEIMHEHUE NMPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX aekTpuueckux uemneid. Ilpasuia
Kupxroda.

PaGora snekrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOMHOCTD 3EKTPUYECKOTO TOKA. TerioBas MOLIHOCTG, BbIIEsI€EMast HA PE3UCTOPE.

BJIC u BHYTpEHHEE CONPOTHBICHUE UCTOYHUKA TOKA. 3akoH OMa JiIst TIOJIHOM (3aMKHYTO#) JIEKTPUYECKOi 1erTi. MOIIHOCTh UCTOYHHKA
Toka. KopoTkoe 3aMbIkaHue.

KonneHcarop B 1ienu NOCTOSSHHOTO TOKA.

TexHu4yeckue ycTpoiucTBa U TEXHOJIOTHYECKHE MPOLIECCH: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUI PE3UCTOPA, JIaMIIbl HAKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTD CONPOTUBIIEHUS [IWINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIA ONIEPEYHOI0 CEYEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBJIEHUSI ITPU IIOCTOSIHHOM HAIpsyKEHUH.

[Ipsimoe uzmepenue DJIC. KopoTkoe 3ambIkaHNE TATbBAHUYECKOTO 3JIEMEHTA U OIlEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

CriocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC Gatapei.

HccnenoBanue pa3HOCTH OTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, naéopamopnusie pabomel, npaKkmuxym.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoTHUBIEHHUS MPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAKaJIUBaHMSL.

YBenu4eHue npesiena u3MepeHus amrnepMerpa (BoJbTMETpa).

N3mepenue D/IC 1 BHYTpEHHETO COMPOTHUBIICHNS UCTOYHUKA TOKA.
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Uccnenosanue 3aBucumoctu DJ{C raJibBaHUYECKOTO JIEMEHTa OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B IEIH.

HccnegoBanue 3aBUCMMOCTH MOJIE3HONM MOIIIHOCTHA MCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpruYecKasi MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAMMOCTb TBEPIBIX METAIOB. 3aBUCHMOCTH COMPOTUBICHUS
METaJUIOB OT TemnepaTrypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAass W NpPHUMECHAas MNPOBOAMMOCThH MONYNpoBOAHMKOB. CBoiicTBa p—N-mepexona. I[lomynpoBoaHHKOBBIE
pUOOPBHI.

DNEeKTPUUYECKHUM TOK B DJIEKTPOJIUTAX. DIEKTPOJIUTUYECKAS AUCCOLMALIMS. DIEKTPon3. 3akoHbl Dapajes Uit JIeKTPOIn3a.

DnekTpruyeckuil ToK B razax. CaMOCTOSTENbHbI U HECAMOCTOSTENbHBIN pa3psa. PasnuuHble TUIIBI CAMOCTOSITENIBHOIO pa3psana. MonHus.
[Tma3ma.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: Ta30pa3psiAHbIC JIAMIIbI, 3JIEKTPOHHO-JIy4YeBas TPyOKa, MOJIyIPOBOJHUKOBBIC
PUOOPEL: MO, TPAH3UCTOP, (POTOINOI, CBETOUO/I, TaTbBaHNKA, paMHUPOBAHNUE ME/IH, BBITUIABKA ATFOMUHUS, JICKTPOHHAS] MHKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYpHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

3akoHbl 35ekTponu3a Papazest.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3TyXa.

CpaBHeHME NPOBOAUMOCTH METAIIJIOB M MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTH AUOIA.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

Habmronenue anekrponusa.

N3mepenue 3apsga 0 JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS TEPMOPE3HUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JTHOJIA.

Pu3n4ecKuil MPaAKTHKYM.

CriocoObl m3MepeHust GU3NYECKUX BEIUYUH C MUCIOJIB30BAHUEM aHAJIOTOBBIX M IU(MPOBBIX U3MEPHUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIEC MMOTPEIIHOCTH U3MepeHuit puznueckux BenndrH. OLeHKa IPpaHull TOTPEITHOCTEH.
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[TpoBeeHne KOCBEHHBIX M3MEPEHHA, UCCICIOBAHUNA 3aBUCUMOCTEH (PU3MUYECKUX BEIWYHH, IPOBEPKa MPEIJIOKEHHBIX THIIOTe3 (BBIOOp U3
paboT, ONMCAaHHBIX B TEMAaTHUECKUX pa3/enax «YUeHUYECKUH 3KCIIEPUMEHT, 1a00paTopHbIe pabOThl, IPAKTUKYM ).

MesxknpeamMeTHbie CBSI3H.

N3ydenne kypca ¢usuku yriyoaéHHoro ypoHsa B 10 kiacce oCylIecTBISETCS € YYETOM COAEPIKATENbHBIX MEXKIPEIMETHBIX CBs3ell ¢
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadu U TEXHOJIOTHH.

Meosicnpeomemnple nOHAMUA, C6A3AHHbIE C U3YUEHUEM MENO008 HAYYHO20 NO3ZHANHUA: SABIICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (prsnuecKas
BEIMYMHA, 3aKOH, TEOpuUs, HAOJIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBaHME, MOJENb, MU3MEPEHHE, MOTIPEIIHOCTH H3MEPEHHH, H3MepUTEIbHbIE
puoOOpHI, UG POBast 1a0OPaTOPHS.

Mamemamuxka: peuieHHe cuCTeMbl ypaBHeHuH. JluneliHas ¢QyHkus, mnapaboma, runepOona, HuX TpapuKH U  CBOWCTBA.
Tpuronomerpuyeckue GyHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO. BEKTOPHI M UX MPOEKIMU Ha
OCH KOOpJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexaHudyeckoe JBUKEHHE B JKUBOW mpupoje, nuddys3us, 0cCMOC, TEIUIOOOMEH >KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE
OKpY’ Karolllel cpeibl, yTUIN3auuss 0MOOPraHN4eCKOro TOIUIMBA JJIsl BHIPAOOTKHU «TEIJIOBOW» U AJIEKTPO3HEPIUHU, TOBEPXHOCTHOE HATSDKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/IE.

Xumusa: NACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISPHAs Macca, IOJIy4eHHe HaHOMATEepHaJloB,
TEIUIOBBIE CBOMCTBA TBEPABIX Te€J, XXUAKOCTEH M Ta30B, XXHJIKHE KPUCTAJIBI, 3JEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JYccoLUanus, rajlbBaHUKa, 3JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpazoBaHUE JBM)KEHUI C HCIOJIb30BAHUEM MEXAHM3MOB, YUYET CyXOTO M >KUJKOTO TPEHHs B TEXHHUKE, CTaTHUYECKUE
KOHCTPYKIMHU (KPOHIUTEIH, pemérdyaTbleé KOHCTPYKIMH), UCIONb30BaHUE 3aKOHOB COXPAHEHHUS MEXAaHHUKHM B TEXHHUKE (TUPOCKOI, BOAOMET U
NpyTue), IBUraTeab BHYTPEHHErO CropaHus, mapopas TypOWHa, ObITOBOM XOJOIMIbHHUK, KOHAMIIMOHED, TEXHOJOTUHU IOJYyYE€HHUS COBPEMEHHBIX
MaTepuajoB, B TOM YUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH, IEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB, Ta3opa3psiaHbIe
JIAMIIbI, TOJYTIPOBOIHUKOBBIE MPUOOPHI, FaJIbBAaHHKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHamMuka.

Tema 4. Maznummnoe noe.

B3anMopneicTBre TOCTOSHHBIX MAarHATOB M IPOBOJHMKOB C TOKOM. MarHutHOoe mnose. Bekrop marHutHOM wuHaykuuu. [IpumHnmn
CYNEPIO3UIIMY MarHUTHBIX MOJIEN. JINHUM MarHUTHOW MHIYKIUH.

MarsuTHO€ 110Jie MPOBOJHUKA C TOKOM (IIPSMOTO MTPOBOJIHUKA, KaTYIIKH U KPyroBoro BuTKa). OnsIT DpcTena.

Cuna Amrepa, €€ HanpaBiI€HUE U MOTYJIb.
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Cuna Jlopenna, e€ HarpaBiIeHHE U MOAYJb. J[BIKeHHE 3apsHKEHHON YaCTHLIBI B OTHOPOIHOM MarHuTHOM mose. Pabora cuier Jlopenna.

MaruutHoe nosne B BeuiecTse. deppoMarHeTuky, napa- U IMaMarHeTUKH.

TexHu4yeckue yCTpoicTBa M TEXHOJOTMYECKUE MPOLECCHl: IPUMEHEHHUE IMOCTOSIHHBIX MAarHUTOB, JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
JIEKTPOABHUraTeNb SIkoOu, yCKOPUTEIH 371€MEHTAPHBIX YacTHULL.

Jemoncmpayuu.

KapTuna 1uHM HHAYKIUHT MarHUTHOTO TIOJIS TIOJIOCOBOTO U TIOAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuna 1MHUI MarHUTHOW MHAYKIMHU NOJI JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

HabmtoneHue nBuXeHHs My4yKa 3J€KTPOHOB B MATHUTHOM I10JIE.

[TpuHIMn nefcTBUS AIIEKTPOU3MEPUTENIEHOTO IPUOOPA MAarHUTOIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopmnsie padomol, nPAKMuUKym.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue 1eNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yueHne 3aBUCMMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHYKIIMU HA OCHOBE M3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inexmpomaznumnan uHOYKYuUs.

SIBnenue anekTpoMarHuTHOW MHAYKUMHU. [loTok Bekropa mMarHuTHOM MHAYKIMH. DJIC MHAYKIMU. 3aKOH 3JE€KTPOMAarHUTHON WHIYKIUH
®apazes. Buxpesoe anexkrpuueckoe nose. Toku Dyxko.

O/1C nuHAYKIMH B TPOBOAHMKE, IBUKYILIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NunyktrBHOCTH. KaTyllka MHAYKTUBHOCTH B IIENHU IOCTOSIHHOIO TOKA. fIBieHne camonHaykuuu. 9J{C caMOMHIyKIUH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnyeckue ycTpolcTBa U TEXHOJIOTMUECKUE MTPOLIECCHl: MHAYKIIMOHHAS II€Yb, COJICHOU, 3allUTa OT JIEKTPU3ALMH TeJl IPU JBUKECHUU B
MarHMTHOM T0JI€ 3EMIIH.

Hemoncmpayuu.
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HaGmonenue SBiICHUSI SJICKTPOMAarHUTHON MHTYKITUH.

Wccnenosanue 3aBucumoctu J/1C nHAYKIMH OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O MIOTOKA.

[IpaBuio Jlenna.

[Tamenne MarauTa B aIIOMUHHEBOM (METHOI) TpyOe.

SIBiIeHME CAMOMHTYKIIU Y.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnenoBanue siBieHUS AIEKTPOMArHUTHOM UHTYKITHH.

Ornpenenenne UHIYKIIMA BUXPEBOT'O MarHUTHOTO TIOJIA.

HccnenoBanue siBIeHUs CAMOUHTYKIUH.

COopka Mo/ienH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pazgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBoOOOAHBIE KOJIEOaHUSI.

INapmonnueckue konebanus. Kunemarnueckoe U JUHAMHUYECKOE OMHCAHUE. DHEPreTUYECKOE OMMCAHUE (3aKOH COXPaHEHUS MEXaHHUECKON
SHEpruM). BeIBOA TMHAMHYECKOTO OMKUCAHUs TAPMOHUYECKUX KOJICOAHHH U3 UX SHEPTETUYECKOT0 U KWHEMaTHYECKOTO OMTMCAHMUS.

Amruutyzaa u gaza konedanuit. CBsi3b aMILTUTY bl KOJI€OaHU UCXOAHONM BEIMYUHBI C aMIUTUTYAaMH KOJeOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yactora xonebanmii. [lepron manbix CBOOOTHBIX KOJEOAaHMM MaTEMaTHYECKOro MasiTHHUKa. [lepuon cBOOOAHBIX KoJieOaHUM
MPYKUHHOT'O MASsITHUKA.

[Tonstre o 3aryxaronux KonebaHusX. BwiHyXIeHHbIe KoneOanus. Pe3oHanc. Pe3onaHcHas kpuBas. BnusHue 3aryxaHus Ha BUJ
PE30HAaHCHOW KpUBOW. ABTOKOJIEOAHUSI.

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHE MPOIIECChl: METPOHOM, YacChl, Kayelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KonebaTeaIbHOro ABUKCHHUS.

Habmtoienne He3aBUCHMOCTH MEpHOJia MAJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaroniux Kojie0aHui U 3aBUCUMOCTH Tepruojia CBOOOTHBIX KOJICOAHUI OT COMPOTHUBIICHHUS.

HccnenoBanue xosnebaHuil rpy3a Ha MacCUBHOW MpPYXKUHE C 1eNbio (POPMUPOBAHUS MpEACTaBIEHUN 00 MIeanbHON MOJEIN MPYKHUHHOTO
MasTHHKA.

3aK0H COXpaHEeHHs SHEPTUHU MIPU KOJIeOaHUX Tpy3a Ha TIPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.
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HaGmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSIHOTO U IIPY>KUHHOI'O MasiTHUKOB.

W3ydenue 3aKOHOB JIBUKEHUS Tejla B X0Jie KojeOaHUi Ha yIpyroMm IoJIBece.

N3y4yeHnne qBUKEHNS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHNS aMILTUTY bl 3aTYXaIOIUX KOJI€OaHUH.

VccnenoBanue BbIHYKICHHBIX KOI€OaHUH.

Tema 2. dnekmpomaznummsle Ko1e0aHus.

Koneb6arenbusbiii koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIEOaHUsI B MACAIbHOM KoJiebaTebHOM KOHType. Popmyna Tomcona. CBs3b
aMIUTUTYAbI 3apsiJia KOHAEHCATOpa C aMIUIMTY 10 CHIIbI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruM B UICAIBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxarolue NEeKTPOMarHuTHbIe KoneOaHus. BeIHyX/I€HHbIE 31EKTPOMarHUTHbIE KoJIeOaHusl.

[lepemenHbIil TOK. MOIITHOCTh MEPEMEHHOIO TOKA. AMIUIMTYJHOE U JIEUCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U HAIPSDKEHUS IPU pa3IuYHON
(opMe 3aBUCHMOCTH MIEPEMEHHOI'0 TOKa OT BPEMEHH.

CuHyconJanbHbBIN NEPEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyIIKa MHIYKTUBHOCTH B LIENU CHHYCOMAAIBLHOIO MEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsKeHU.

WneanbHblil TpancpopmaTop. [IponsBoacTBo, nepeaaya v noTpediIeHne JEKTPUIECKON SHEPTUU.

DKOJIOTHYECKHE PUCKU TIPY IPOU3BOJCTBE 3IEKTPOIHEPruu. KyipTypa UCTIOIb30BaHuUS 3JIEKTPOIHEPTUH B TIOBCEJHEBHOM KU3HU.

TexHu4yeckue ycTpoiCcTBa U TEXHOJIOTUYECKHUE NTPOLIECCHI: AJIEKTPUUECKNN 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, IMHUM JIEKTPOIEpeay.

Jemoncmpayuu.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHUMOCTb YaCTOThI CBOOOTHBIX KOJ€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsel AJIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroMMX JIEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BoinykaeHHbIE CHHYCOMIaTIbHbIE KOIeOaHusl.

Pesucrop, karyika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKW MHAYKTUBHOCTH M KOHJIEHCATOPA.

VYCTpoiCTBO M MPUHITUIT ACHCTBUS TpaHchopmaTopa.
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Mopeinb TUHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nadbopamopnusie padbomul, npaKmuKym.

Nzyuenue tpancopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epes3 MOCieI0BATENbHO COEIMHEHHBIE KOHAEHCATOP, KATYUIKY U PE3UCTOP.

Habnronenue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbIE 6OTTHbL.

Mexanudeckue BOJIHBI, YCIIOBUS UX pacnpocTpaHeHus. [lonepeunsie u npoaoibHbIe BOJHEL. [leproa, ckopocTs pacnpocTpaHeHus: U AJIMHa
BOJIHBL. CBOMCTBAa MEXaHMUECKUX BOJIH: OTPAXKECHUE, IPEIOMIICHHE, HHTEep(epeHIrs U TUPPAKIINSL.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHUE OKPYKAOIIEH CpEe/Ibl.

DIEeKTPOMarHUTHBIE BOJHBL. Y CJIOBUS U3JIy4YEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAaXECHUE, IPETIOMIICHHE, TTOJISPU3AIHs, MHTepPEpeHIHS U AU(PAKITHSL.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIIBI paInOCBA3M U TelIeBUACHM. Paanonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE NMPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI, pajap, pajiuoOnpuEéMHUK, TEJIEBU30p, aHTEHHA,
tenegon, CBYU-nieus, yapTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacrpoCTpaHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Ten0 kKak HCTOUYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habmonenue otpakeHus U NpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHnu U AuPpakini MEXaHHUYEeCKUX BOJH.

AKYyCTHYECKUI PE30HAHC.

CBoiicTBa ynbpTpa3ByKa U €ro IPUMEHEHHE.

HaGmronenue cBs3u TpOMKOCTH 3BYyKa M BHICOTHI TOHA ¢ aMILTUTYI0M U 9aCTOTOM KOJIeOaHMiA.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPETOMIICHHE, TONspu3aius, tudpaxius, nHTep hepeHIus.

OO6Hapy:xeHue HH(paKpacHOro M yIbTPa(pHuOIETOBOTO U3ITyUEHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomeul, npaKmMuKym.
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N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHeiHOE paciipocTpaHEHHUE CBETa B OJTHOPOAHOM cpene. JIyu cBera. ToueyHbIil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenune n3o0pakeHuit B miockom 3epkaine. Chepudeckne 3epkana.

[IpenomiieHne cBeta. 3aKOHBI NPEIOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTeNb MnpenoMiaceHus. OTHOCUTENbHBIM 110Ka3aTelb IPEIOMIICHUS.
[ToCTOSIHCTBO YacTOTHI CBETA U COOTHOILIEHHE JUIMH BOJIH IIPH MEPEX0J€ MOHOXPOMATUYECKOIO0 CBETA YEPE3 IPaHUlly paszielia IBYX ONTHUYECKHUX
cpe.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbI cocTaB Oenoro cBera. LBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi noJHOro BHYTPEHHEr0 OTPaXKEeHUS.

Cobuparonue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHHME M ONTHYECKass cuja TOHKOM IUH3BIL. 3aBUCHUMOCTH
(OKYCHOTO pacCTOSIHUS TOHKON ChepUyecKOi TUH3bI OT €€ TEOMETPUH U OTHOCUTENILHOTO IMOKa3aTelsl IPeIoMIICHUS.

@opMyia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

XoJ nmyda, IPOIIEIIEeTro JIMH3Y MO MPOU3BOJIBHEIM YIJIOM K €€ TJIaBHOM onTu4eckoi ocu. IlocTpoeHne m300pakeHHd TOYKA U OTPE3Ka
MPsIMOI B COOMPAIOIIMX M PACCEHBAIOIINX JIMH3aX U UX CUCTEMaX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHoCTh. ['11a3 Kak onTHyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas onrtuka. Wnatepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIOBUSI HAONIOEHUS MAaKCUMYyMOB M MHHUMYMOB B
UHTEp(PEPEHITMOHHON KapTHHE OT ABYX KOT€PEHTHBIX UCTOUHUKOB. [IprMepsl kKiaccuuecknx HHTEP(HEePEHIIMOHHBIX CXEM.

Hudpakius ceeta. Judpakunonnas pemeéTka. Y cioBue HaOMI0IeHUS TJIaBHBIX MAKCUMYMOB TP MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUQPPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECCHl: OYKH, JIyTNa, MEePHUCKOI, (oToanmapaT, MUKPOCKOIN, MPOEKIMOHHBIN ammapar,
MIPOCBETJIICHUE ONTHKH, BOJJOKOHHAS ONTHKA, TU(PPAKITHOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMiaeHus CBETa.

HabmnroeHue moimHoro BHyTpEHHETo oTpaXkeHHst. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB U€PE3 MNIOCKOMAPAIIIENBbHYIO IIACTUHY U IIPU3MY.

WccnenoBanune cBONCTB N300paxeHH B TMH3AX.
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Monenn MUKpOCKOIa, TEIECKOIIA.

HaGmonenue uaTepdepeHIim cBera.

HabnroneHue 1BeTOB TOHKHUX IUIEHOK.

Hab6monenue qudpakiuum cBera.

N3ydenune qudpakiinOHHON PEIIETKH.

Habmonenne nudpakiimOHHOTO CIIEKTpa.

Habntonenue nucnepcuu cBeta.

HabmtoneHue nomnsipuzaiuu cBeTa.

[IpumeHeHue noIpoUI0B JIUIsl U3yUEHUSI MEXAHUYECKUX HaIIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKym.

N3mepenue nokasaress IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOI'O pacCTOSTHUSI OT BELIECTBA (HA MPUMEPE KUAKUX JIMH3).

W3mepenne pOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIMH3.

[TonydyeHnne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Tonmyuenue n300pakeHHs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Ha6monenue nudpakunu, nHTEpEepeHNN 1 TOISIpU3ALIH CBETA.

N3yuenue nosispusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3yuenune naTephepeHIun Ja3epHOro U3Iy4eHns Ha BYX LIEIsX.

Habmtonenue nucnepcum.

HabGmronenue u uccnenoBanne nudpakIiimOHHOTO CIIEKTPA.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue cniekTpa U3JIyuyeHHs CBETOMOA ITPU MOMOIIHU AU(PAKIIMOHHON PeIIETKH.

Pasnen 6. OcHOBBI CleIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHn1LIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHHUKU. [IoCTynaTel crienualibHON TEOPUHA OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO uHTepBan. [IpeoOpasoBanust Jlopenua. YcinoBue NpuYMHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH.
3ame]JIeHre BpEMEHH U COKpallleHHe JJIUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIBI. DHEPTUS IOKOS.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: CITyTHUKOBBIE MPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YACTHII.
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YdeHn4ecKuil SKCIIEpUMEHT, Ja0opaTopHbIe pabOThl, MPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTHU PEISTUBUCTCKUX YacTHIL (10 (hoTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHII B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHno-601H08601 0yaiusm.

PaBHOBecHOE TerIoBOE H3MydeHHE (M3TyueHHe a0COMOTHO YEPHOTO Tea). 3akoH cMmemnieHus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHsI U UMITYJIEC (POTOHA.

®dororpdexr. Onbitet A. I'. CroneroBa. 3akoHbl (orodddekra. YpaBHeHue OiHmITEeHHaA M1 (orodddekra. «KpacHas rpaHuia»
dhoTodrddekra.

JlaBieHue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIFOTHO MOTIJIOIIAOIIYI0 U aDCOJIFOTHO OTpaXkarollyto nmosepxHoctsb). OnbiThl 11. H.
JleGenena.

BonnoBbie cBoiicTBa wactuil. Bonnbl ne bpoiins. [[nuna Bonubl ae bpoitng u pasmepbl 005acTy JIOKaTU3alMu ABHKYIIENUCS YaCTHUIIBL.
KopnyckymnspHo-BonHOBOH Ayanu3M. J{udpakius 31eKTpOHOB Ha KPUCTAIUIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomeHus: HeonpeaenéHnocTei I eiizendepra.

TexHuuecKue ycTpoicTBa U TEXHOIOTHYECKHE MPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT, (HOTOAATYHK, TYHHEIHHBIH MUKPOCKOII, COJTHEYHAs
Oarapesi, CBETOAHO/.

Jemoncmpayuu.

®otor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS OTYITPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadbopamopnusie padbomul, npaKmMuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUO] OT HATIPSKEHHS.

Tema 2. Duzuxka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. U3ny4yeHnue u noriomieHue GoTOHOB MpH MEPEXoe aToMa C OTHOTO YPOBHSI SHEPTHU Ha JIPYTOi.

Bunsl ciektpoB. CriekTp ypoBHEH 3HEPruu aTomMa BOJIOpO/JIa.

CrioHTaHHOE U BBIHYKJIEHHOE M3yueHue cera. Jlasep.
24



TexHu4yeckue ycTpoiuCcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIEKTPAIbHBIN aHAIN3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTEP.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Hab6mronenne nuHeRvYaThIX CIICKTPOB.

YCTpOUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JIYUYEHMUSL.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

Hab6mronenue nuHeRyaToro CriekTpa.

HccnenoBanue cekTpa pa3peskeHHOT0 aTOMapHOTO BOJIOPO/Ia M M3MEPEHHUE TIOCTOsSTHHON Punbepra.

Tema 3. Dusuxka amomMHO20 A0pa U I1EMEHMAPHBIX YACHMUY,.

Hyxiionnas mognens siipa ['eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.

PagunoaktuBHOCTB. Anbda-pacnaa. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. I'amma-uznyyeHue.

3aKkOoH paJMOAaKTUBHOIO pacnajga. PanuoakTuBHble wu30TONBl B mnpupoge. CBoicTBA MOHU3UPYIOLIEro U3NydeHus. BrausHue
pPalMOaKTUBHOCTHU Ha HUBBIE OpraHu3Mbl. EctecTBenHbIl (oH n3mydenus. Jlozumerpusi.

DOHeprust CBA3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JleekT Macchl sapa.

Snepuble peakuuu. [leneHue u cuHTe3 suep. SnepHsie peakropbl. [Ipobiaemsbl ynpaBiasieMoro TEpMOSIEPHOTO CHHTE3a. JKOJIOTHYECKHE
ACIEKTHI PA3BUTHS SACPHON YHEPIEeTUKH.

Meroasl perucTpanuy 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHL.

@dyHIaMEeHTaIbHbIE B3aUMOJEHCTBUA. baproHnsl, Me30HbI 1 nentoHsl. [Ipencrasnenne o CtannaptHoi Mozaenu. KBapk-TriitooHHas MOJENb
aZpOHOB.

®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHast Matepust U TEMHas SHEPIHsL.

EnuncTBO n3nueckoil KapTUHBI MUpA.

TexHudeckue yCcTpouCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: AO3UMETpP, Kamepa BuibCoHa, sIEpHBIM pEakTop, TEPMOSACPHBIA pPEAKTOP,
aToMHast 00M0a, MarHUTHO-PE30HAHCHAs TOMOrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (1o TOTOBbIM GoTorpadusm).

HccnenoBanue paanoakTUBHOTO (hOHA C MCIOJIB30BAaHUEM JI03UMETPA.

W3ydenue noriorieHus 6eTa-4yacTUll aTFOMUHHEM.

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3MKH.
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Otanbl pa3BUTUS acTpoHOMHH. [IpHMKIagHOE M MHPOBO33PEHUYECKOE 3HAYEHHWE AaCTPOHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (H3UKU IS
O0BSICHEHUS IPUPOJIBI KOCMUYECKIX O0OBEKTOB.

MeTozbl aCTpOHOMHUYECKUX HUccieoBaHuil. COBpeMEHHbIE ONTHYECKUE TEJIECKOIbI, paJlOTENeCKOIbl, BHEATMOC(HEpHAask aCTPOHOMUS.

Bup 3Bé3nH0ro Heb6a. Co3Besus, spKue 3BE31bl, IIAHEThI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Comnue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/1.

3BE31bl, UX OCHOBHBIE XapaKTEPHUCTUKH. /lmarpamma «CHIEKTpaJbHBIA KIACC — CBETUMOCTB». 3BE3Abl INIABHOM IOCIEAOBATEIBHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTb)» UIsl 3BE3] IVIABHOM IOCIIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE€31. COBpEMEHHBIE MIPENCTABICHUS O
MIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mueunslii [1yts — Hawa ["anaktuka. [lonoxenne n nuxenue Connua B ['anakruke. Tumnbl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbie
IBIPBI B IPAX FalaKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe n3inyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewénnplie mpo6iieMbl acCTpOHOMUM.

Yuenuueckue naonrooenus.

Habmtonenus 3BE3aHOr0 Heba HEBOOPY)KEHHBIM IJIA30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUN JUIS ONpeeseHHs TOJI0KEeHUs
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE cO3Be3/1usl CeBEpHOro MOyIIapHUs U SIPKUE 3BE3/IBI.

Habmtonenus B Teneckon JIyHbl, I1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nyecKuil NPaKTHKYM.

CriocoObl n3MepeHust GU3NYECKUX BEJIIMYMH C UCHOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTH U3MEPEHUH (pu3nYecKuX BeaudrH. OLEeHKa rpaHull OrPEeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIEJOBAHUN 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH, MPOBEPKA MPEII0OKEHHBIX TUIIOTE3 (BBIOOp U3
paloT, ONMCaHHBIX B TEMAaTHUECKUX Pa3/ienax «YUeHUUECKUH 3KCIIEPUMEHT, 1a00paTopHble paboThl, MPAKTUKYMY).

O0o0maroniee noBTOpeHMe.

O6o00mmenre W cucTeMaTH3alus CcoJepkaHusi paszzaenoB kypca «MexaHuka», «MonekymnspHas ¢GuU3MKa U TEPMOIAMHAMHKAY,
«OnektponuHamMuka», «Komnebanus u BOJIHBD), «OCHOBBI CHENUAIBHONH TEOPHUHM OTHOCUTEIbHOCTHY», «KBaHTOBas ¢usnka», «IJIEMEHTHI
aCTPOHOMUU U aCTPOPUIUKUY.

Ponb Gu3MKM U acTpOHOMHUHM B KOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAIbHON U 3THYECKOH cepax AesaTelNbHOCTH YelOoBeKa, POib U
MecTO (PM3UKU U acCTPOHOMUHU B COBPEMEHHOW Hay4yHOW KapTWHE MMpa, 3HAYCHHE ONMUCATEeNbHOW, CHUCTEMATU3MPYIOLIEH, 0OBICHUTENbHON U
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MPOTHOCTUYECKON (DYHKIMHA (PU3UUECKON TEOpUH, PoJib (PU3HMUECKONW TEOpUH B (POPMHUPOBAHUM NPEACTABICHUN O (PU3NYECKON KapTHHE MHUpA,
MeCTO (PU3NUUECKO KApTUHBI MUPA B OOILIEM psY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUMA O MIPUPO/IE.

MesxknpeamMeTHbie CBSI3H.

N3ydenne kypca ¢u3uku yriyOoaéHHOro ypoBHs B 11 Kilacce OCyLIECTBISIETCS C YYETOM COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBA3EH C
KypcaMHl MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbIE C U3YYUEHUEM MEMOO008 HAYYHO20 NOZHAHUA: SBIICHUE, HAYUYHBIA (aKT, TUIIOTE3a, (PU3HUECcKast
BEIMYMHA, 3aKOH, TEOpUs, HAOJIOJEHHE, SKCIEPUMEHT, MOJAEIMPOBAHHUE, MOJENb, M3MEpPEHHE, MOIPEIIHOCTH H3MEPEHUH, H3MEpUTENIbHbIC
puoOOpHI, UG POBast 1a0OPaTOPHS.

Mamemamuka: pelmieHHE CUCTEMBbl ypaBHeHWH. Tpuronomerpuueckue (QyHKIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMK HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB. [Ipon3BOMHBIC AIeMEHTAPHBIX (DYHKITHIA.
[Tpu3Haku nMo100us TPEYroNbHUKOB, ONpEeIeHUE TUIOIMAAN INIOCKUX GUryp u oobéma Tel.

Buonozusa: snekrpuueckue SBICHUSA B JKUBOM Npupoje, KosieOaTelabHbIE ABMKEHHSI B JKUBOW IMPHUPOJE, SKOJOIMUYECKHE PUCKU IPU
MIPOU3BOJICTBE AJIEKTPOIHEPTHHU, FIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl, YIbTPa3ByKOBasl AUArHOCTHKA B MEIUIMHE, ONTHYECKHE
SIBJIEHUSI B )KUBOW MPUPOJIE.

Xumua: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTANIMUECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMUECKOW PEHIETKH,
CIEKTPaAJIbHBINA aHAU3.

TI'eozpaghusa: marauTHBIE TIOTIOCA 3€MITH, 3aJIE)KM MarHUTHBIX Py, GOTOCHEMKA 3eMHOM MMOBEPXHOCTH, ceiicMorpad.

Texnonozusn. TPUMEHEHHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, OJJIEKTPOABHTraTeNb SKOOHW, TeHepaTop IEepeMEeHHOro TOKa,
WHAYKIMOHHAs TMe4yb, JUHUM OHIIEKTpPONepeaay, 3JEeKTPOJBUIaTeNb, pafap, paJAUONPUEMHMK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-meus,
yJIBTPa3ByKOBas IMarHOCTUKA B TEXHUKE, TPOEKLIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 0aTapesi, CTyTHUKOBbIE IPUEMHMKH, sifepHast
SHEPreTUKa M SKOJIOTUIECKHUE acTIeKThI €€ pa3BUTHSI.
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IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHUAINYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pe3yJabTaThl OCBOCHHs yueOHOro mnpenmera «DPu3nka» MOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromUXcCs
PYKOBOJICTBOBATbCSI C(OPMHPOBAHHON BHYTPEHHEW MO3UIMENH JMYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX
yOexieHuil, COOTBETCTBYIOLINX TPATAULMOHHBIM HEHHOCTSIM POCCUHCKOro OOIECTBA, paCIIUPEHUE KU3HEHHOTO OIbITa U OIbITA JACATEIbHOCTH B
IIPOLIECCE pean3aliii OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHON JAESTENbHOCTH, B TOM YHCJIE B YaCTH!
rpakIaHCKOr0 BOCTIMTAHMSA:
¢ c(hOpMHUPOBAHHOCTD I'PAXKTAHCKON MO3UIIUN 00YYaOLIErocst Kak akTHBHOT'O U OTBETCTBEHHOT'O WIEHAa POCCUIICKOIro 00I1IeCTBa;
® [PUHATHE TPAJAULIMOHHBIX OOIEYETOBEUECKUX IT'YMAaHUCTUUECKHUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTM COBMECTHYIO [I€ATEIbHOCTh B MHTEpPECAX TIPakJAHCKOTO OOIIecTBa, Y4YacTBOBATb B CaMOYIIPABJIEHUU B
00pa3oBaTeNbHON OpPTraHU3aAIHH;
® yMEHHE B3aMMOCHWCTBOBATH C COIMATIHHBIMI HHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKIUSIMH U HA3HAYCHUEM;
® TOTOBHOCTb K T'YMAaHMTAPHOMN U BOJIOHTEPCKOM AESITEIBHOCTH.
NATPHOTHYECKOI0 BOCIINTAHMS
e c(hopMHPOBAHHOCTH POCCUICKON IpaskJaHCKOM UJIEHTUYHOCTH, TATPUOTH3MA;
® [IEHHOCTHOE OTHOILIEHUE K TOCY/IapPCTBEHHBIM CUMBOJIaM, TOCTUKEHUSM POCCUICKUX YUEHBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;
e CrocOOHOCTh OLIEHMBAaTh CHUTYallMI0 M HPUHUMATh OCO3HAHHbBIC PEIIEHHs, OPUEHTHUPYSACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJI€ B IEATEIbHOCTH YUEHOTO;
® O0CO3HaHME JUYHOTO BKJIA/a B IOCTPOCHHUE YCTONYUBOIO Oy IyIIEro.
3CTETHYECKOr0 BOCTIMTAHMSA:
® SCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYIIETO (PU3NYECKON HayKe.
TPYAOBOTO BOCIIMTAHUSA:
® HHTEpeC K pa3IMuHbIM cepaM npodeccnoHalbHOMN AESITETbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3UKOM M TEXHUKOM, yMEHUE COBepLIaTh
OCO3HaHHBIN BRIOOP OyayIeit mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KH3HEHHBIE TUIAHBL;
® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30oBaHUIO M caMOOOpa30BaHMIO B 001acTH (PU3UKHU HA MIPOTSKEHUH BCEH KU3HU.
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IKOJOIHICCKOro BOCIMTAHUA:

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHE II00ATIHOTO XapaKkTepa IKOJIOTUYECKUX MPoOIieM;
IUTAHUPOBAHKE U OCYIIECTBIIEHUE ICUCTBUN B OKPYXKAIOIICH cpelie Ha OCHOBE 3HAHUS 1IeJiel YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,
pacIIMpeHue OnbITa ACITeILHOCTH YKOJIOTHUECKOM HAMPABICHHOCTH Ha OCHOBE UMEIONINXCS 3HAHUH 10 (Dr3HKe.

HEHHOCTU HAYYHOTO IMO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (U3UUYECKON HAYyKU;
OCO3HAaHME LIEHHOCTH HAy4YHOH JEATeNbHOCTH, TOTOBHOCTb B TIpolecce U3ydeHUs (U3MKH OCYUIECTBISATH IPOCKTHYIO U
HCCIIEIOBATENBCKYIO JAESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/1bHBbIE yHHBepcAJIbHbIe Y4eOHbIe AelicTBHSA
Ba3oBble oruueckme geiicTBus:

CaMOCTOSITENTFHO (hOPMYITMPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONPEIEIATh LUEIH AEATEIHOCTH, 3a1aBaTh [TapaMEeTPbl U KPUTEPUU UX TOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBJICHUSAX;

pa3pabaTrbIBaTh IUIaH pELIeHUs NpoOIeMbl ¢ YUETOM aHAINM3a UMEIOIINXCS MaTepUalIbHBIX U HEMaTepHUaIbHbBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISAM, OLICHUBATh PUCKU MTOCIIEICTBUM NEATEIHOCTH;
KOOPJIMHHUPOBATH U BBIOJIHATE PA0OTY B YCIOBHSIX PEaIbHOT0, BUPTYaIbHOIO U KOMOMHMPOBAHHOTO B3aMMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTeabcKue AeiicTBUS .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMHI U METO1aMU (PU3UYECKON HAYKH;

BJIa/IETh HaBbIKAMHM Yy4e€OHO-HCCIIEIOBATENbCKON M IMPOEKTHON NEeATENbHOCTH B 00JacTh (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METO/I0B pelIeHus 3a/1a4 (PU3MUECKOro CoepkKaHus, MPUMEHEHNIO PA3ITUYHBIX METO/I0B MIO3HAHMS;

BJIQ/IETh BUAAMH JACSTEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIpPEeTalluy, NMpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IHYHbIX
y4eOHBIX CUTYalUsX, B TOM YHCIIE IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (U3HKH;

BBISIBJISIT NPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3aJady, BBIABUTATh TMIIOTE3Yy €€ pelleHus, HaXOAUTh apryMEHThI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh apaMeTPbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ PEIIeHUs 3aJauyd pe3yjbTaTbl, KPUTUYECKH OLEHHBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUSX;
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CTaBUTb U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4ul B 00pa30BaTEIbHOMN EATEIbHOCTH, B TOM YHUCIIE IPU U3yUYEHUH (PUBUKH;
JaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCcTh KU3HEEATEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAJIBHBIC ITOAXOABI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 3aJ]auHl, OITyCKAIOIMe aJIbTEePHATUBHBIE PELICHHUS.

Pab6ora ¢ undopmanmueii:

BJIaJIeTh HaBbIKaMU NOJIy4YeHUs UH(OpMALMK (PU3HMUECKOTO COIePKAaHUs U3 HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh
MIOUCK, aHAJIN3, CHCTEMATU3aLNI0 U HHTEPIPETaluio HH(POPMALUU PAa3IMUHBIX BUJIOB U ()OPM NpE/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIHH;

UCIOJb30BATh CPEJICTBA MH(POPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJOTMH B PEIICHUMM KOTHUTUBHBIX, KOMMYHHKATHBHBIX WU
OpraHU3alMOHHBIX 3a/1a4 ¢ COOII0IeHNEM TPeOOBaHUI H3PrOHOMUKH, TEXHUKH 0€30IMaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBbIX
U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3WYECKOTO COJCPXKAHMUSA B PA3NUYHBIX (hopMaTax ¢ y4€TOM Ha3HaYeHHs MH(OpMAIMHM M IIENIEBOW ayIUTOPHH,
BbIOMpast ONITUMAJIbHYIO (POpPMY MPEICTABICHUS U BU3yaIU3alluH.

KOMMyHI’IKaTI’IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JelcTBUA:

OCYIIECTBJISTh O0IIEHNE HAa ypoKaX (PU3UKH M BO BHE-YPOUHOU €SI TEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(MIIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaIbHOU PabOTHI;

BBIOMpATh TEMATHUKY U METOBI COBMECTHBIX JCHCTBHI ¢ yUETOM OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJieHA KOJIJIEKTUBA;

MIPUHUMATh LEIM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH JEUCTBUS IO €€ JOCTHXEHHUIO: COCTABIATH IUIaH
NENUCTBUM, pacCIpeIeIsATh POJIU C yUETOM MHEHUN YYaCTHUKOB, OOCYK/1aTh PE3yIbTaThl COBMECTHON PabOTHI;

OILICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKAOTO yUACTHUKA KOMaH/IbI B OOIINIA pe3yIbTaT M0 pa3pad0TaHHBIM KPUTEPUSIM;

npejyaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMN HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETUUYECKOE TMOBEIACHUE B PA3JIMUHBIX CUTYAIMsAX, MPOSBIATH TBOPUYECTBO W BOOOpakeHHUE, OBITh
WHUIMATUBHBIM.
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PeryasiTuBHbIe YHHBepPcAJbHbIe YUeOHbIE 1eHCTBHS
Camoopranuszaums:

CaMOCTOSITENILHO OCYILECTBIISATh IMO3HABATEIBHYIO JCATEIBHOCTh B O0JIACTH (DU3UKH M aCTPOHOMHH, BBISABISATH NMPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENTHO COCTABIIATh IUIAH PEIICHUS PAcYETHBIX W KAUECTBEHHBIX 3aJ1ad, IJIaH BBITOJHEHHS MPAKTUYECKOH paboThl ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeaAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO APYAUINH B 001acTh (PU3MKK, MOCTOSHHO MOBBIIATH CBOM 0Opa3oBaTeIbHBIA U
KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYAalLlMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIIa/IETh HABBIKAMHU MTO3HABATEIHHON pe(hIeKCUU KaK OCO3HAHHUS COBEPILAEMBIX NEHCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB
1 OCHOBaHUU;

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETH OLICHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce noCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMbl MO (U3MKE A YpOBHS CpenHero ooumiero oOpa3oBaHUS Yy
00y4aroluXxcsi COBEPIIEHCTBYETCS YMOIIMOHANBHBIN HHTEJUIEKT, MTPeIoaratolinii copMUpPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BUAETh HAlPaBJIEHUS Pa3BUTUS COOCTBEHHOMN
SMOIIMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBAHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IpPHHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIOCOOHOCTh
a/1IalTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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® BHYTPEHHEH MOTHBAIMH, BKIIOYAOUIEH CTPEMIICHUE K JOCTHKEHHUIO 1IEJU U YCIIEeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATD,
HUCXOJS U3 CBOMX BO3MOYKHOCTEH;

® SMIMAaTHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUH OOIICHHMS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

® COLMAJBHBIX HAaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C JPYTUMHU JIFOJIbBMH, 3a00THTHCS, MPOSIBIATH UHTEPEC U
paspemniaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATbBI
K xonmy obydenust B 10 Kknacce npeaMeTHbIE Pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXaTh COPMHPOBAHHOCTH y OO0YUArOIIUXCS
YMEHUN:
® [IOHMMaTh POJIb (PU3MKK B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, 3KOJOrMYecKOW, COLMAIBbHOM M 3THYECKOM cdepax IesTeIbHOCTH
YeJI0BEeKa, poJib U MeCcTO (U3MKM B COBPEMEHHOM Hay4yHONW KapTHHE MHUpPA, 3HAUEHHE OIMCATEeNIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEJIBHOW M IMPOTHOCTUYECKOM (DYyHKIMHA (PU3MUECKOW TEOpUH — MEXAHHMKH, MOJIEKYJISIpHON (PU3MKM M TEPMOAMHAMMKH, POJIb
¢dusnveckoii Teopun B opMupoBaHUH MPEACTABICHUN O (PU3NIECKON KapTHHE MUPA;
® pa3nuyaTh YCJIOBHUSI IPUMEHHUMOCTH Mojienei (U3NYECKUX TeJl M MPOLECCOB (SIBICHUN): MHEpIUAlIbHAs CHUCTEMa OTCYETa, aOCOIOTHO
TBEpAOE TEJNO, MaTepUaIbHasi TOUKA, pABHOYCKOPEHHOE JBUKEHHE, CBOOOHOE MajieHue, abCONMIOTHO ynpyras Aeopmariusi, abCoIOTHO
yIpyroe u abCOJIOTHO HEYNPYroe CTOJIKHOBEHMsS, MOJENU Ta3a, XKHUAKOCTH U TBEPAOro (KPUCTAIIIMYECKOro) Tella, MCalIbHBIN Tras3,
TOYEYHBIN 3apsj, OAHOPOAHOE IEKTPUUIECKOE TOJIE;
® pa3InMyaTh YCIOBUS (IpaHMLbI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, NMOHMMATh BCEOOLIMH XapakTep (yHAaMEHTaJIbHBIX
3aKOHOB U OTPaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;
® AHAJIM3UPOBATh M OOBACHATH MEXAaHWYECKHE IIPOLIECChl U SIBICHHUS, MCIOJIb3ys OCHOBHBIE IIOJIOKEHHMS W 3aKOHbl MEXaHUKU
(OTHOCUTETBHOCTh MEXaHUYECKOTO IBMKEHUS, (OpMYJIbl KHHEMAaTUKU PaBHOYCKOPEHHOTO ABIKEHMs, MpeoOpazoBaHus [amumnes s
CKOpPOCTH U IepeMelleHus1, 3aKoHbl HbI0TOHA, MPUHITUI OTHOCUTENBHOCTH [ anuies, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI COXPaHEHUs
UMITYJIbCAa U MEXaHUYECKOM SHEPTuH, CBSA3b paObOThI CHJIbI C K3BMEHEHNEM MEXaHUYECKOI SHEPTUHU, YCIOBUS paBHOBECHUS TBEPAOIO Tela),
OpU 3TOM HCIOJB30BaTh MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS TNPUMEHUMOCTH (U3UUYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies, BTOporo u TpeTbero 3aKkoHoB HbI0TOHA, 3aKOHOB COXpAaHEHUS UMITYJIbCa U MEXaHMYECKOW SHEPruH, 3aKOHa
BCEMHUPHOTO TATOTCHUS;
® aHAJIM3UPOBATH U OOBSCHATDH TEIJIOBBIE IPOLECCHI U SBJIEHUS, UCIOJB3Ysl OCHOBHBIE NoJokeHuss MKT 1 3aKoHBI MOJIEKYISIpHON (GU3HUKH
Y TEPMOAMHAMUKH (CBSI3b JaBJICHUSI UJI€ATbHOIO ra3a co CpeHe KMHETUYECKOM SHepruel TEerIoBOro IBMKEHUS U KOHIIEHTpaluei ero
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MOJICKYJI, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CPEJHEH KHHETHUYECKOW SHEPrHel TEIUIOBOTO JBMXKCHHS €r0 YacTHIl, CBS3b JIaBJICHUS
UCaTbHOTO Ta3a C KOHIIGHTpAIMe MOJIEKYJl W €ro TeMIepaTypoid, ypaBHeHHue MenzaeneeBa—KnanelipoHa, MepBblii 3aKOH
TCPMOANHAMHKHU, 3aKOH COXPAHCHUA SHCPTHUU B TCIIJIOBBIX Hpoueccax), I[P 3TOM HUCIHOJB30BATh MATCMATHYCCKOC BLIPAKCHHUEC 3aKOHOB,
YKa3bIBaTh YCIOBUsS IPUMEHUMOCTH ypaBHeHUs MenpeneeBa—KnaneipoHa;

® AHAM3UPOBAaTh U OOBSACHATH DIICKTPUUYCCKHE SIBJICHUS, WCIOJIb3ysS OCHOBHBIC TOJOXEHHS W 3aKOHBI 3JICKTPOJAWHAMHKH (3aKOH
COXPAaHEHUs DJJICKTPUUECKOTO 3apsiaa, 3akoH KylloHa, MOTEHIMATBHOCTD SJEKTPOCTATHYECKOTO IMOJISA, MPHHIMII CYNEPIIO3ULIUN
AJIEKTPUUYECKUX TOJICH, TP STOM YKa3bIBas yCIOBHs NMPUMEHUMOCTH 3akoHa KylloHa, a Takke NMPaKTUYECKH Ba)KHBIC COOTHOIICHUS:
3akoHbl OMa IS yyacTKa LeMu U Ui 3aMKHYTOM 3JIeKTpudeckoi 1enw, 3akoH J[xoyns—JIenna, npasuna Kupxroda, 3akonst dapazaes
JUTSI DJIEKTPOJIN3A);

® OIIUCHIBATH (I)I/I?;I/ILIGCKI/IC IMPpOLECChI U ABJICHUA, UCIIOJIb3Yd BCIWMYHHBIL: IIECPEMCIICHUC, CKOPOCTh, YCKOPCHUC, NUMITYJIBC TCJIa U CUCTCMBbIL
TCJI, CHUJIa, MOMCHT CHWJIbI, OABJICHUC, ITOTCHUHAJIbHAA OHCPIHsA, KHHCTUYCCKAsA OSHCPTIHA, MCXaHUYCCKas OSHCPIrusd, pa60Ta CHJIBI,
LIEHTPOCTPEMUTENILHOE YCKOPEHUE, CUJIa TSXKECTH, CUJIAa YIIPYTOCTH, CUJla TPEHUS, MOITHOCTb, YHEPTHUsl B3AUMOJICHCTBHS Tela ¢ 3eMIEn
BOJIM3M €€ TOBEPXHOCTH, SHEPrusl yNpyrou aedopMaiuu npy>KuHbI, KOJIMYECTBO TEILUIOTHI, a0COIIOTHAs TeMIlepaTypa Teia, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSSI SHEPT U UCaTbHOTO OJIHOATOMHOT'O T'a3a, paboTa UaeaabHOIo ra3a, OTHOCUTENbHAS BIAXXHOCTh BO3/1yXa,
KII[ wmaeanbHOro TEIJIOBOIO JBUTATENS; SJIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTHh JJIEKTPUUYECKOrO IMOJS, HANpsKEHHOCTh IOJIS
TOYEYHOTO 3apsja WM 3apsHKEHHOrO Iapa B BaKyyMe M B JUDJIEKTPHKE, IMMOTCHIMAN SJIEKTPOCTATHYECKOTO TIOJS, Pa3HOCTh
MOTEHIINAJIOB, YJEKTPOABMKYIIAs CHJIa, CUjla TOKa, HAMpsHKEHUE, MOITHOCTh TOKA, dJEKTpHUecKas €MKOCTh IIIOCKOTO KOHJAEHCATOpa,
COMPOTHUBIIEHUE YyYacTKa LIEMU C IOCIEJOBATeIbHBIM W TapasiebHbIM COCIUHEHHEM PE3UCTOPOB, YHEPTHUS DIEKTPUUYECKOTO MO
KOHJIEHCATOPa;

® OOBSICHATL OCOOEHHOCTH IMPOTCKAaHUA (1)I/I3I/I‘-I€CKI/IX SIBJICHUN: MEXaHUYECKOE JABIMDKCHUE, TCIIDIOBOC MABHMKCHHEC YaCTHIl BEIIIECCTBA,
TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE NBIXKEeHHE, Mudy3usi, WcnapeHue, KUICHUE U KOHJEHCAIWs, TUTABJICHHE U KPUCTAUIU3AIs,
HAIpaBJICHHOCTb TCIUIONICPCAAYH, SJICKTPU3alHA TCJI, SKBUITOTCHIIUAJIBHOCTDb ITOBEPXHOCTHU 3aPAKCHHOI'O IIPOBOJHHKA,

® TPOBOJIUTH MCCIICIOBAHHE 3aBUCUMOCTU OJHOU (PU3UYECKON BENWYMHBI OT APYTOil C UCHOIB30BAHUEM MPSIMBIX U3MEPEHHH, MPU STOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YyJIbTATHl MOMYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B BUJIE TPAUKOB C YIETOM
aOCOIOTHBIX MOTPENTHOCTEN U3MEPEHUH, eTaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHUS;

® [IPOBOJHUTH KOCBCHHBIC HN3MCPCHUIA (bHSI/IquKI/IX BCJIWMYHH, IpHU 3TOM BI)I6I/IpaTB ONTHUMAaILHBIN METOA HU3MCPCHUA, OLCHUBATH
a0COIOTHBIEC M OTHOCHUTEIHHBIC TIOTPEITHOCTH NIPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

® IIPOBOJUTH OMBITHI 1O MPOBEPKE MPEATOKEHHON TMIIOTE3bl: ITUIAHUPOBATH SKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
aHAIIM3UPOBATH MOTYUYCHHBIE PE3YIbTAThI U JIENATh BEIBOJI O CTATyCe MPEII0KEHHOM TUITOTE3bI;
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coOuroaTh npaBwiia 0€30M1aCHOrO TpyJAa MpU MPOBEJEHUU HCCIECAOBAHUM B paMKax y4eOHOro SKCIEpHUMEHTa, MPaKTHKyMa U yueOHO-
MCCIIEI0BATENBCKON U MPOSKTHOM JESITEILHOCTH C HCIIOJIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYy10BaHHUS;

pemaTh pacu€THbIE 33/1a4M C ABHO 33/1aHHOW U HESIBHO 33JJaHHOHN (PM3MYECKOM MO/IEIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBHsI 0OOCHOBBIBATh

BbIOOp (hM3HUYECKON MOJENM, OTBEYANOUIEH TpeOOBaHMAM 3a/aud, NPUMEHSTH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
(Gu3N4YeCKUX TEOPUH IPU MCIIOJIb30BAaHUM MaTeMaTHUECKUX METO/0B peIIeHUs 3a]ad, IPOBOAUTh PacuéThl HA OCHOBAHUU MMEIOLINXCS
JAHHBIX, AaHAIU3UPOBATh PE3YJIbTAThl 1 KOPPEKTUPOBATH METO/BI PEIIEHUS C YUETOM MOITy4YEHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIE 33a4H, TPeOyIoUIre MPUMEHEHUs 3HAaHUH U3 Pa3HbIX pa3JesioB Kypca (GU3UKH, a TAKKe MHTErpalliy 3HaHUH U3
JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOr'0 IIUKJIAa: BHICTPAUBATh JIOTUYECKYIO LIENOUKY PACCYkIECHUN C OMOPOI HA M3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHHUS,;

UCIOJb30BAaTh TEOPETHUECKUE 3HAaHUS JUIsl OOBSCHEHUS OCHOBHBIX IMPHUHLMUIIOB PAa0OThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX IIPOLIECCOB;

IIPUBOANTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOekKHbIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MTPOLIECCOB OKPY KAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;
aHAJIM3UpPOBaThb W OLEHMBATH IIOCJIEJCTBUS OBITOBOM M NPOU3BOJCTBEHHOM MEATENbHOCTH YEIOBEKa, CBA3AHHOM ¢ (U3NYECKUMHU
IporeccaMy, ¢ MO3UIUI 3KOJOrMYECKOW 0€30MacHOCTH, MPEICTaBIEHUH O pallMOHAIBLHOM MPUPOAONOIb30BAHNH, a TAKKE Pa3yMHOM
MCIOJIb30BAHUH JIOCTHKEHUH HAYKU M TEXHOJIOTHH Ul AajJbHEHUIIEro pa3BUTHS YeJI0BEYECKOT0 O0IIECTBa;

MPUMEHSTh pa3Iu4Hble CrocoObl paboTel ¢ uH(popManuend (U3NUECKOro COJEp)KaHus C HCIHOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH, TP 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE TEXHOJIOIUU JUIS TOMCKA, IepepaboTKu U
MpeIbsABICHUS YYeOHONH M Hay4YHO-TOMYJISIPHON MHQpOpMAIMK, CTPYKTYPUPOBAHHUS M MHTEpPIpPETAluu MHPOpPMAIUU, MOJYyYEHHOU W3
Pa3IMYHBIX MCTOYHHMKOB, KPUTHUECKH aHAJIM3MPOBATh IMOJydaeMyl HH(OpPMAalMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHHKA UH(OpMAIINH;

NPOSIBJIATh OpPraHU3allMOHHbIE M MO3HABATENbHbIE YMEHUS CaMOCTOSATENBHOIO MPUOOPETEHUs] HOBBIX 3HAHMN B MPOLIECCE BBIMOJIHEHHS
MPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTe B Trpylnme C HCIOJHEHHEM pa3IM4YHBIX COLMAJbHBIX pOJIeH, MIIaHUpPOBaTh pabOTy TPYMIbI, PAlMOHAIBLHO paclpeneisTh
JESATEIbHOCTh B HECTAHAAPTHBIX CUTyalMsX, aJEKBAaTHO OLICHMBATh BKJAJ KaXKIOIO0 M3 YYAaCTHUKOB TPYIIBI B pELICHHUE
paccMaTpuBaeMoit MpoOIeMBl;

MPOSBIISATH MOTHUBALIMIO K OyayIiel mpodeccnoHanbHOM EeATENbHOCTH M0 CIENHATBLHOCTAM (PU3HKO-TEXHUYECKOTO MPOdUIIs.
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K xonuy obyuenus B 11 knacce npeaMeTHbIe pe3ysibTaThl HA YIIyOJEHHOM YPOBHE TOJKHBI OTpakaThb CPOPMUPOBAHHOCTH y OOYyYarOIIUXCs
YMEHUM:

® [IOHMMAaTh POJIb (U3NKU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOM, COLIMATBHON M STHUECKON c(hepax AesTeIIbHOCTH YeJI0BEKa, POJIb U MECTO
(U3UKM B COBPEMEHHOI Hay4HOIl KapTUHE MUpPA, POJIb ACTPOHOMHUH B MPAKTUYECKOM JESITENLHOCTH YeJIOBeKa U JAallbHEHIIIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHHU, 3HAYCHHUE OMHUCATEIBHOM, CHCTEMAaTU3UPYIONIEH, 00bICHUTENFHON U MPOTHOCTHYECKOW (GyHKIMN pusmueckon
TEOPHH — AIIEKTPOAMHAMHKH, CTICHUATEHON TEOPHH OTHOCHTEIBHOCTH, KBAHTOBOH (DM3UKH, pOJib (PM3NYECKON TEOpUH B (POPMHUPOBAHUHU
Mpe/ICTaBlIeHU 0 (PU3UUYECKOI KapTUHE MUpPa, MECTO (U3NYECKON KapTHUHBI MHUpa B OOLIEM PsiIy COBPEMEHHbBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABJICHUI O IPUPOJE;

® pa3IMYaTh yCJIOBUS NPUMEHHMOCTH MoJeNel (U3NYECKUX TelT M MPOIECCOB (SBICHMIA): OJHOPOAHOE SIEKTPUYECKOE M OTHOPOIHOE
MarHMTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHusl, MAaTeMAaTUYECKUN MasTHUK, UACATbHBIN MPY>KUHHBIA MasgTHUK, TAPMOHUYECKHE BOJHBI,
uJealibHbIN KojebaTeabHbI KOHTYP, TOHKAs JIMH3a, MOJIEIEN aToMa, aTOMHOIO /Ipa U KBAaHTOBOM MOJIENIN CBETA;

® paziIMuaTh yCJOBHS (TPaHMIlbI, O0JACTH) MPUMEHMMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB U OrPAaHUYEHHOCTh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBSACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBICHUS, UCIIONIB3Ysl OCHOBHBIC MOJIOXKEHUS U 3aKOHBI 3JIEKTPOIMHAMUKU U
CHEIHAIbHOM TEOpUU OTHOCHUTEIBHOCTH (3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsija, cuia Awmmepa, cuia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOW MHIAYKIMH, ITpaBuilo JleHna, csa3p O/]C caMOMHIYKIIMY B 3JIEMEHTE IIEKTPUUECKOM LIETTH CO CKOPOCTBIO H3MEHEHHUS
CHJIBI TOKA, TIOCTYJIaThl CIIELMaIbHON TEOPUH OTHOCUTEIBLHOCTH DWHIITENHHA);

® aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE IIPOLECCHI U SIBJICHUS, UCIIOb3Ysl NIOJ0OKEHUSI KBAHTOBOM (pU3UKHU (ypaBHEHHE DUHIITEHHA I
¢doroaddexra, nmepsbiit U BTOpol mocTynarel bopa, MpUHLIMI COOTHONIEHUs! HeompeaenaEHHocTel [eiizeHOepra, 3aKOHBI COXpaHEHHUs
3apsI0BOIO U MacCOBOTO YHCEN U SHEPTUU B SIACPHBIX PEaKLINX, 3aKOH paJHOaKTUBHOIO paciaja);

® ONHUCHIBaTh (PU3MUECKHE TMPOLECChl U SBJIEHUS, HCIHOJIb3YyS BEIMYMHBL: HANPSHKEHHOCTh DSJEKTPUYECKOr0 TOJis, MOTEHLHUAl
ANEKTPOCTATUYECKOTO TOJIsl, pa3HOCTh NOTEHIMAIOB, JIEKTPOJIBIKYIAs CUjla, UHAYKIUS MarHUTHOTO TOJIsl, MAarHUTHBIA MOTOK, cujia
Amriepa, THAYKTUBHOCTb, JIEKTPOBIIKYIAs CHJIa CAMOMHAYKIIMH, SHEPTHsl MArHUTHOTO TOJISI TPOBOJAHHMKA C TOKOM, PEISITUBHCTCKHMA
UMIYJIbC, TOJHAS SHEPTHs, SHEPTHUs MOKOs CBOOOAHOI YacTUIIbI, SHEPTH U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi sAApa, YHEPIus
CBSI3U 4]1pa;

® O00BACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHUMN: 3JIEKTPOMAarHUTHAsI MHAYKIIMS, CAMOUHIYKIUS, pE30HAHC, MHTePhEPEHIINS
BOJIH, TU(PAKIUS, TUCTIEPCHs, TIOJIHOE BHYTpeHHee oTpaxeHue, (horodnekrpuueckuii 3¢pdext (pororddexr), anpda- u 6eTa-pacnasl
s5iep, raMMa-u3IiydeHue saep, Gu3ndeckue NpUHIHUIBI CIIEKTPAIbHOTO aHallu3a U paboThI Jiazepa;

® ONIpEIENATh HAllPaBJICHNE UHAYKIIMA MarHUTHOTO 11OJIs1 IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;
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CTPOUTDH N300paKeHHUE, CO3/1aBAEMOE INTIOCKUM 3€PKajoM, TOHKOW JIMH30M, M paCCYUTHIBATh €T0 XapaKTCPUCTHUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE MOHSATHS, TECOPUU M 3aKOHBI JUIsl aHAIW3a U OOBSCHEHUS (PU3UUECKHX MPOIECCOB,
MPOUCXOJSIINX B 3BE3/IaX, B 3BE3JHBIX CHUCTEMAaX, B MEKTaJIAKTUYECKOW cpene; ABWKCHUS HEOCCHBIX TeN, JBOJIOUUU 3BE3N U
Bcenennoii;

MIPOBOJIUTH KCCIICIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEITUYMH C HCIIOJIB30BAHUEM MPSMBIX U3MEPEHUU, MPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BHUAC I'PAaPUKOB C YUETOM aOCOIFOTHBIX
MOrPEIIHOCTEN U3MEPEHU, JIeNIaTh BBIBOABI 110 PE3YJIbTaTaM UCCICTOBAHMUS;

MIPOBOJNTh KOCBCHHBIC HW3MEPEHUS (M3MUSCKUX BEIMYMH, HPH 3TOM BBIOMpATh ONTUMAIBHBIA METOJ] W3MEpPEHUs, OICHUBATH
aOCOJIIOTHBIC U OTHOCUTEJIBHBIC MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OIBITHI MO MPOBEPKE MPEMIOKEHHOM TUIOTE3bl: TUIAHUPOBATH 3KCIEPUMEHT, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJIM3UPOBATH NOJIYYEHHbIE PE3YJIbTAThI U JENATh BBIBOJ O CTATyCE MPEII0KEHHOU TUIIOTE3bI;

ONUCHIBATH METOBI MOJYUEHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOIOIaTh TMpaBuia OE30MACHOTO TPyAa NPU MPOBEICHUU HCCICIOBAHUN B paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-
HCCIIEIOBATENLCKON M MPOESKTHON AESITENFHOCTU C UCIIOIb30BAaHHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000Dy I0BaAHUS;

pemaTth pacy€THBIC 3a/layu C SBHO 3aJIaHHOW M HESBHO 3a/IaHHOW (hPM3MUECKOM MOJENIbIO: HAa OCHOBAaHWHU aHAIHM3a YCJIOBUS BhIOMpATh
(busznueckre MoJIeNH, OTBeYarole TpeOOBaHUSIM 33/1a4u, MPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3NUECKHUX
TEOpU NPH HCMHOJHb30BAHMM MATEMAaTUYECKUX METOJIOB PEIICHUsS 3aJay, MPOBOJIUTH PAcUYE€Thl HA OCHOBAHWUM HMEIOIIMXCS JAaHHBIX,
AHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOIbI PEHIEHHUS C YUYETOM MOTYYEHHBIX PE3yJIbTaTOB;

peliaTh KauyeCTBeHHbIE 3a7au, TPeOyIolue MpUMEHEHHUS 3HaHUIM U3 pa3HbIX pa3feNioB Kypca (DU3MKH, a TaKKe MHTErpalliy 3HaHUN U3
JIPYTUX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPAUBATh JIOTUUYECKYIO LIENIOYKY PACCYKAECHUM C ONIOPOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOIb30BaTh TEOPETUUECKHE 3HAHUS 11 OOBSCHEHUS] OCHOBHBIX TMPUHIIMIIOB PA0OTHl M3MEPUTEIBHBIX MPHUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

MIPUBOUTH MTPUMEPHI BKIIAJa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO
MHPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aHAIM3UPOBATh W OIICHUBATH IOCJIEACTBUS OBITOBOM W TPOM3BOACTBEHHON MACATEIHHOCTH YEIOBEKA, CBA3AHHON C (HU3HMYECKUMHU
MpoIIecCCaMy, C MO3HIMI YKOJIOTHIECKON 0€301acCHOCTH, MPEACTABICHUN O PAIlMOHAIILHOM MPUPOIOTIONB30BaHUH, & TAKKE Pa3yMHOM
WCIIOIB30BAaHUH JTIOCTHXKCHU HAYKH M TEXHOJIOTUH ISl TaTbHEUIIEro Pa3BUTHS Y€TT0OBEYECKOTO 00IIeCTBa;
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MPUMEHITh pa3IU4HbIE CMOCOObl paboTel ¢ uHMOpManuend (U3UYECKOTO COACpKAHUS C HCIOJIb30BAaHHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH, IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJIOIHU Ul TIOUCKA, MepepaboTKu U
MpeIbsBICHUS Y4eOHOH U HAyYHO-TIOMYJISIpHON HMHGpOpMAIUK, CTPYKTYPHUPOBAHUS M MHTEpIpeTauuu WHGOpMalluu, MOJYyYECHHOU W3
Pa3IMYHBIX MCTOYHHMKOB, KPUTHUECKH aHAJIM3MPOBATh MOJydaeMyl HH(OpPMAIMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCS 3HaHUH, TaK ¥ Ha OCHOBE aHaJIN3a HCTOYHUKA HH(OpMaIH;

MPOSIBJISITh OPTraHU3AlMOHHbBIE M TTO3HABATEIbHBIE YMEHHUS CaMOCTOATEIBHOTO MPUOOPETEHUs] HOBBIX 3HAHUHN B MPOLIECCE BBHITOTHEHHUS
MPOEKTHBIX U Y4eOHO-UCCIIE0BATEIBCKUX PAOOT;

paboTaTte B Trpynme C HCIOJHEHHEM pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPACHpPEACIATH
NEeSTEIbHOCTh B HECTAHJAPTHBIX CUTyalMsX, aJEKBAaTHO OLIEHMBATh BKJIAJ KaXJOrO0 M3 YYAaCTHUKOB TPYIIbl B pELICHHUE
paccMaTtpuBaeMoi mpoOIeMbl;

MPOSBIISATH MOTUBALIMIO K OyayIiei mpodeccnoHanbHOM eATENbHOCTH MO CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
11 Hayunslii MeTO O3HAHUS IPUPOBI 5
Uroro no pazneny 5
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 11 1
2.3 Craruka TBEpAOIO TEna 5 1
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no pazneny 36
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20
33 ArperatHble cocTosiHUS BelecTBa. DazoBbie 14 1
nepexoabl
Hroro mo pazneny 49
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24 1
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4.2 ‘ IToCcTOSTHHBIN 3JIEKTPUUECKHUIA TOK 24 1
4.3 ‘ Toku B pa3nu4HbIX cpenax )
Wroro mo pazneny 53
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 Du3nYecKuil MPaKTUKyM 16 16
Uroro no pazneny 16
Pe3epBHOE Bpems 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne (uudgposbie)
HaumeHoBaHue pa3iesioB 1 TeM IPOrPaMMBbl Konrpoabusie IIpakTmyeckue
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarnutHoe nosne 14
1.2 DNeKTpOMarHuTHas MHAYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanuueckue KoyiebaHus 10
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15
2.3 MexaHWYEeCKHE U AJICKTPOMAarHUTHBIE BOJTHBI 10
2.4 OnTuka 25
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1 ‘ Ocnosbl CTO 5 1
Hroro no pazgeny )
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHO-BOJITHOBOM Ayann3m 15

4.2 ®duszuka atoma 5

43 ®du3nKa aTOMHOTO Apa U 3JI€MEHTapHBIX 5

YaCTHIL




Hroro mo pazneny 25
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOD®U3UKHU
51 ‘ DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12
Uroro no pazgeny 12
Paznen 6. PUSHUECKHAN MPAKTUKYM
6.1 ‘ Du3nYecKuil MPaKTUKyM 16 16
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucrematu3zanus u 0000IIeHUE TPSIMETHOTO
71 COJICpYKaHUS U OTIBITA NI TEILHOCTH, 15
' NPUOOPETEHHOTO NIPU U3YUCHHUH Kypca (PU3UKU
10 - 11 xmaccoB
Hroro no pazgeny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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KPUTEPUU N HOPMbI OHEHUBAHUA 110 ®PU3UKE
OuneHka TeCTOBBIX 3aJaHUI

[Tpu TecTupoBanuu Bce BepHbIe 0TBEThI OepyTcs 3a 100%, Toraa oTMETKa BBICTABISETCS B COOTBETCTBUU C TaOJIMIICH!

IIpoueHT BHINOJIHEHUS 3aIaHUS OTtMmeTka
95% u Ooiee OTJINYHO
75-94% XOPOIIIO
50-74% yIOBJIETBOPUTEIILHO
meHee 50% HEYJIOBJIETBOPUTEIILHO

Ouemca YCTHBIX OTBETOB

Ounenka 5craBurcs B TOM Ciy4ae, €CJIM Yy4YalllMHCS IOKa3blBa€T BEPHOE IMOHMMAaHHE (PHU3MUECKON CYIIHOCTH paccMaTpUBAEMbIX SBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUM, JACT TOYHOE OINPEACICHUE U UCTOJIKOBAHUE OCHOBHBIX IOHATUN U 3aKOHOB, TEOPHM, a TAaKKe IPaBUIBLHOE
onpezaeneHne (GU3NYECKUX BEJIWYUH, UX €AUHMII U CIIOCOOOB M3MEPEHHUsS; NPABUIBLHO BBINOJIHAET YEPTEXKH, CXEeMbl U IpaUKHU; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COIIPOBOKAAET PaccKa3 HOBBIMHU NMpPUMEpPaMH, yMeeT MPUMEHATh 3HaHUS B HOBOW CUTyallMM MPH BBIMOJIHEHUHM MPAKTUYECKUX
3aJlaHUM; MOXET YCTaHABIIMBATh CBSA3b MEXAY M3y4aeMbIM U paHEe U3yUYEHHBIM MaTepHaJioM IO Kypcy (U3MKH, a TaK)XXE C MaTepuaioM, YCBOCHHBIM
IIPU U3YYECHUH APYTUX IIPEIMETOB.

Ounenka 4 cTaBUTCS B TOM Cilydae, €ClId OTBET yYEHHKa YJOBJIETBOPSIET OCHOBHBIM TpPeOOBaHHUSAM K OTBETY Ha OLEHKY 5, HO 0€3 MCIOJb30BaHUS
COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, O€3 MPUMEHEHUS 3HAaHUN B HOBOW CHTyalluu, 0€3 UCIOJIb30BaHUs CBA3EH C paHee M3yYEHHBIM MaTepHalloM,
YCBOCHHBIM TPU M3YyUYEHUH JIPYTUX MPEIMETOB; €CIM yYalluiCs JOMYCTUI OAHY OUIMOKY WM He Oojiee IBYX HEJOYETOB U MOXKET HCIPABUTh MX
CaMOCTOSITENTLHO WJIN C HEOOIbIIOW TOMOIIBIO YUUTEJIS.

Ounenka 3 cTaBUTCS B TOM cllydae, €Clid y4alluics IPaBUJIbHO MOHUMAeET (PU3HUECKYIO CYLITHOCTh PACCMaTPUBAEMbIX SBJICHHM U 3aKOHOMEPHOCTEH,
HO B OTBETE HMMEIOTCS OTJAEIbHBbIE NMPOOENbl B YCBOGHUM BONPOCOB Kypca (DU3MKHM;, HE MPEnsATCTBYET AajbHEeHIleMy YCBOCHHIO MPOrPAaMMHOIO
Marepuana, yMeeT IPUMEHSATh ITOJIyYEHHbIE 3HAHUS [TPU PEIICHNUHN MTPOCTHIX 3a7a4
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C UCIIOJIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTpyIHSETCS MPU PEIICHUH 3ajad, TpeOyIonHX mpeoOpa3oBaHusi HEKOTOPBIX (GOPMYJI; JOMYCTHI HE Ooiee
OJHOM TPyOO# 1 0/1HOM HETpyOOoil OoIIMOKH, HEe Ooiee NBYX-TpeX HErpyObIX HEAOUETOB.

OneHka 2 CTaBUTCS B TOM CIIy4ae, €CIM y4Jallliiics He OBJIae] OCHOBHBIMH 3HaHHSIMU B COOTBETCTBUH C TPEOOBAHUSAMH M JIOMYCTHII OOJIbIIE OMINOOK
1 HEJI0YETOB, YeM HEOOXOIMMO JIJIsS OLIEHKH 3.

OHeHKa NMACBMEHHBIX KOHTPOJbHBIX paﬁoT

Ouenka 5 craButcs 3a paboTy, BBIOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK M HEJIOUETOB.
Ouenka 4 craBuTCs 32 paboOTy, BBIINOJIHEHHYIO HOJIHOCTBIO, HO IIPU HAJIMYUU He OoJiee 0IHOW OIIMOKH U OJJHOrO HeJJ0UeTa, He 0osiee TpeX HeA04ETOB.
Ouenka 3 craButcs 3a paboTy, BHIIOJHEHHYIO Ha 2/3 Bcel pabOThI MPaBWIILHO WJIH TIPH JIOMYIICHUH HE 0oJiee 0HOM rpy0oii ommoku, He Oosee Tpex
HEerpyObIX OIMOOK, OJJHOI HEerpy0oil OMMOKH U TpeX HEJA0YETOB, IPU HATMYUU YEThIPEX-TISITH HEJI0UETOB.
Ouenka 2 craButcs 3a paboTy, B KOTOPOH YHCIIO OMIMOOK M HEIOYETOB NMPEBBICHIIO HOPMY JUIS OLEHKH 3 WM MPaBHJIBLHO BBIIOJHEHO MeHee 2/3
paboTHI.

Ouenka J1a6opaTopHbIX padoT

Ounenka 5 craBUTCS B TOM CIy4yae, €CIIM yYallUHCs BBIIOIHUI PabOTy B MOJTHOM 00beMe ¢ COOII0/IeHHEeM HeOoOXOIUMOM MOCIeI0BaTEIbHOCTH
MIPOBEACHUS OMBITOB U M3MEPEHHI; CAMOCTOATEIHFHO U PAIMOHAIIBHO MOHTHPYET HEOOXOAMMOE 000pYAOBaHHUE; BCE OMBITHI MIPOBOJUT B YCIOBHUAX U
peXHUMax, O0EeCIeUnBaIOIIUX IMOTYYSHHE IPABWIbHBIX PE3YJIbTATOB M BBIBOAOB; COONIOMAET TpeOOBaHUSA MpaBWJI OE30MacHOTO TPyAa; B OTYETE
MIPABWJIBHO M aKKYPATHO BBITIONHSET BCE 3aIMCH, TAOJIHUIIbI, PUCYHKH, YePTESIKU, TPAdUKH, BEIYUCIICHIS, TPABUIBHO BBIIOHICT aHAIHA3

MOrPEIIHOCTEN.

Ouenka 4 cTaBUTCS B TOM ClIy4ae, €CJIM yYalTUHCs BBIMOIHUI PabOTy B COOTBETCTBHH C TPEOOBAHUSIMU K OIEHKE 5, HO IOMYCTHJI ABA-TPU HEIO0YETA,
He Oosiee 0/IHOM HerpyOo OMIMOKY M OJHOTO HEJ0YEeTa.

Ouenka 3 cTaBUTCS B TOM CJIy4ae, €CIIHM YUYaIIUiiCs BBITIOJHIII pab0Ty HE TOJHOCTHIO0, HO 00beM BBIITOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJIYYHTh
MIPaBUJIbHBIE PE3YJIbTATHI U BHIBOJIBI, €CIIH B X0J1€ IPOBECHUS OIbITa M U3MEPEHUI OBLITN TOMYIIEHBI OMIUOKH.

Ouenka 2 CTaBUTCA B TOM CiIy4yae, €CIM YYalluHCs BBINOJHUI pabOTy HE TMOJTHOCTbIO U OO0BEM BBHITIOJIHEHHOW PAaOOThI HE MO3BOJISIET CIENATh
MIPaBWJIbHBIE BBIBOIbI, BEIYUCIICHUS; HAOIIOICHUS TPOBOAMINCEH HEMPABUIBHO.

Ilepeyensb omudoK

I'pyovie omuoku

1. He3Hnanue omnpeneneHWii OCHOBHBIX TOHATHUN, 3aKOHOB, MPaBWI, TMOJOXKEHUN Teopuu, (GopMys, OOIIEHPHUHSTHIX CHUMBOJIOB, 00O3HAYEHUS
(UBUYECKUX BEITHMYHH, UHUILY U3MEPEHUS.

2. HeymeHue BbIIEHATH B OTBETE TJIABHOE.
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3. Heymenue npuMeHsTh 3HaHUA [T pelIeHus 3aa4 U 00bsiCHEHUS (PU3UYECKUX SIBJICHH; HEMPAaBUIBLHO CPOPMYIUPOBAHHBIE BOIIPOCHI, 3a/1aHUS WU
HEBEpHBIC OOBSICHEHUS XOJIa UX PEIICHHS, He3HAHWE MPHUEMOB PEIICHUs 3a]a4, aHAJIOTMYHBIX PaHEe PEIICHHBIM B KJIACCE; OIMIMOKH, MOKA3BIBAIOIINE
HEMpPaBUJIbHOE IOHUMAaHKE YCIOBUS 33]]a4M UM HETIPAaBUIbHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeymeHre 4UTaTh U CTPOUTH TPadUKU U MPUHIIUTTHATBHBIE CXEMBI

5. Heymenune moarotoBuTh K paboTe yCTaHOBKY WM jabopaTtopHoe o0OpyAOBaHHE, MPOBECTU OMBIT, HEOOXOIMMBIE pacyeThl WM HCHOJIb30BaTh
MOJTyYEHHBIE JIaHHbIE JJIS BHIBOJIOB.

6. HebpexHoe oTHOIIEHKE K 1a00paTOpHOMY 000PYAOBAHUIO U U3MEPUTEIILHBIM IPUOOPaM.

7. HeymeHue ornpeesinTh MOKa3aHusl H3MEPUTEIHLHOT0 pruodopa.

8. Hapymienue Tpe6oBanuii npaBui 6€300aCHOrO TPyZa MPHU BBINOJIHEHUN YKCIEPUMEHTA.

Hezpyouvie outuoku

1. Herounoctu opMymupoBOK, OINpenesieHui, 3aKOHOB, TEOPHi, BBI3BAHHBIX HEMOJHOTOW OTBETa OCHOBHBIX NMPHU3HAKOB ONPEACISIEMOTO MOHSATHSI.
O1mn6Ky, BEI3BaHHBIE HECOOIIIO/IEHUEM YCIOBUN MPOBEICHMS OIbITA UM U3MEPEHUH.

2. OmmOKY B YCIOBHBIX 0003HAYCHHSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH YepTekel, rpauKoB, CXeM.

3. Ilpomyck win HETOUHOE HaNMCAaHUEe HAUMEHOBAaHUM eAMHUL] (PU3NUECKUX BEIUYHH.

4. HepaunoHanbHbIi BEIOOp XOJa PEIICHHUS.

Heoouemui

1. HeparrioHasibHbI€ 3aITUCH ITPU BBIYUCIECHUX, HEPALlMOHAJIbHBIE IPHEMbI BHIYMCIIEHUH, TpeoOpa3oBaHuil M peleHus 3a/1au.
2. ApudpmeTnueckre OmMUOKY B BBIYUCICHUSX, €CIIN ATH OMIUOKK Ipy00 HE UCKaXKAIOT PEAIbHOCTD MOJIyYEHHOT'O pe3yJibTaTa.
3. OtnenbHBIE NOTPEIIHOCTH B (POPMYIMPOBKE BOIIPOCA MIIM OTBETA.

4. HeOpexHoe BBITIOJHEHHUE 3alCel, YepTeKen, cXeM, TpapuKoB.

5. Opdorpaduueckre U MyHKTYaIIMOHHBIE OIITHOKH.
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