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1. UEJIH OCBOEHWA ANC UM NINHBI (MOAYJIA)

1.1

ConepmaHHe nporpamMmmel «Dusnkay HamnpaBJICHO Ha JOCTHIKEHHE CJICOYIOLLINX LEJICH:

1.2| - ®opmupoBanne HHTEpeCa U CTpEMICHNUS 00YHAOLMXCSA K HAYYHOMY H3YYEHHIO IPHPO/IBI, PA3BHTHE UX
MHTEJICKTYabHBIX H TBOPYECKHX CIOCOOHOCTEH;

1.3 | - PasguTue npescrasiennii o HayuHOM MeTOzE MO3HAHKS U (opmMHpOBAHUE HCCEA0BATENLCKOTO OTHOIIEHHS K
OKPY>KAIOLIUM SBJAECHUSIM;

1.4 | - ®opmupoBaHKe HAYYHOTO MHPOBO33PEHHs Kak pe3ysibTata M3YUCHHS OCHOB CTPOEHUS MaTePUH U PYHAAMEHTANbHBIX
3aKOHOB (pu3MKu;

1.5 | - ®opMupoBaHHe yMEHNIT OOLACHATB SBIECHHS C HCTIOAb30BAHMEM (pusnyeckuX 3HAHMH 1 HAYUHBIX 10KA3ATENLCTB;

1.6 | - ®opmupoBanue npeacTaBienuit 0 oK GU3MKM A7 Pa3BUTUA JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHONOTHH,

1.7 | IlnanupyeMmble pe3y bTaThbl OCBOGHMS AHCLMILTHHL «DU3MKaY onpenensroTes B coorsercteun GIrOC COO,
xonkpeTusanuert GOl fMCHMITTUHEL U ¢ YYETOM TEXHONOTHYECKOTO npohus CneurarsHOCTH.

1.8 | B pamkax nporpammsl «®uskka» 06y4arOMUMUCH HOCTHIAIOTCS JTHIHOCTHDLE (JIP), meranpenmerHsie (MP), npeamerHbie
ans 6asosoro (T1P) u3yuenus pesyasTaThl B COOTBETCTRBHH C Tpebosannamu GI'OC cpennero obuiero o6pasosaHys.

1.9 | IMMHOCTHBIE PE3VJIbTATHI

1.10 | BO/KHBI OTPaKaTh B YACTH;

1.11 | 1) rpaxkmaHcKOro BOCIHTAHMUS:

1.12 [ JIP1.1 chopMHPOBAHHOCTH IPpayAaHCKOMN TO3HMLMHU 00y4arolerocs Kak akTHBHOIO M OTBETCTBEHHOTO YJieHa poccuiickoro
obmrecTsa;

1.13 | JIP1.3 npuHsiTHE TPANULHOHHBIX 06LIEUYEIOBEYECKHX TYMaHUCTHYECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

1.14 | JIP1.5 roTOBHOCTE BECTH COBMECTHYIO A€ATE/ILHOCTD B MHTEpecax rpaxaaHckoro o0LecTsa, yuacTBOBATh B
CaMOyNpaBJIEHNH B YUEOHOM 3aBEASHHUU W JETCKO-IOHOLIECKHX OPraHi3aLmax,

1.15 | JIP1.6 yMeHue B3aumMoneHCTBOBAT C COLMAbHBIM K MHCTHTYTaMK B COOTBETCTBHU C X QYHKLMAMK W HA3HAUCHHEM:

1.16 [ JIP1.7 roTOBHOCTb K I'YMaHHTAPHOI U BONOHTEPCKON JEATENIBHOCTH,

1.17 [ 2) narpHOTHYIECKOTO BOCIMTAHHS:

1.18 | JIP2.1 chopMHUPOBAHHOCTE POCCHHCKOMN MPasKaaHCKO UACHTHYHOCTH, MAaTPUOTH3MA,

1.19 | JIP2.2 ueHHOCTHOE OTHOLLIEHHE K FOCY AAPCTBEHHBIM CHMBOJIaM, JOCTHIKEHHAM POCCUHCKUX YUEHBIX B 00JIaCTH QU3NKH 1
TEXHUKE;

1.20 | 3) myX0BHO-HPABCTBEHHOIO BOCIIUTAHMS:

1.21 | JIP3.2 chopMUpOBaHHOCTE HPABCTBEHHOTO CO3HAHNS, 3THYECKOTO TOBEJICHHUS;

1.22 | JIP3.3 ciOCOGHOCTB OLEHUBATH CUTYALHMIO H NIPUHAMATEL OCO3HAHHBIC PELICHNUS, OPHEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHEIE HOPMEI U LICHHOCTH, B TOM YHCJIE B IESTEIBHOCTH YISHOTO;

1.23 [ JIP3.4 oco3HaHue JTIMYHOTO BKJIaNa B TOCTPOCHHE YCTOHYHMBOrO Oyaymiero,

1.24 | 4) 3cTeTHUECKOrO BOCIIUTAHUSL:

1.25 | JIP 4.1 scTeTnueckoe OTHOLIEHHE K MUPY, BKJTIOUAS JCTETHKY HayYHOr0 TBOPYECTBA, MPUCYIIEro GU3HUECKON HayKe;

1.26 | 6) TpyooBOTO BOCIHUTAHMS;

1.27 [ JIP6.3 unTepec k paznnubiv cdepam npodeccHoHasHoM NEATC/BLHOCTH, B TOM YHC/E CBA3AHHBIM C QH3HKOMH K
TEXHMKOH, YMEHHE COBEPLLATH OCO3HAHHBIH BbIGOP Oy ayLuel Npodyecciun n peann3oBbiBaTh COOCTBEHHDIE KHHEHHDIE
TUTaHBI,

1.28 [ JIP6.4 roTOBHOCTE 1 CIOCOGHOCTH K 06PA30BaHHUIO U caMo00pa3oBaHmiO B 061aCTH (PUSMKH HA IPOTHKEHUHU BCEH JKH3HI;

1.29 | 7) 3KOMOTHYECKOr0 BOCIIUTAHHS

1.30 | JIP7.1 chopMHPOBAaHHOCTE IKOIOrHUECKOH KYTbTYpbI, 0CO3HAHHE FO6ATLHOrO Xapaxrepa 3K0JIOTMYECKUX MpobJiem;

1.31 | JIP7.2 nnaHupoBaHKHE W OCYLIECTBISHHE ASHCTBHH B OKpYy’Karolel cpeae Ha OCHOBE 3HAHMS LieJiell yCTONUHBOrO pasBUTHA
4€/10BEUECTRa,

1.32 | JIP7.4 paclMpeHue OmbITa AeATebHOCTH 3KOIOrHYECKOTH HANPAB/IEHHOCTH HA OCHOBE UMEIOLIMXCS 3HAHHM 110 hu3KKe;

1.33 | 8) EHHOCTH HAYYHOTO MO3ZHAHUSL:

1.34 [ JIP8.1 chOopMHPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIICIO COBPEMEHHOMY YPOBHIO Pa3BUTHA (H3UUECKOH HAyKH;

1.35 | JIP8.3 oco3Hanue LEHHOCTH HAYYHOM JeATEBHOCTH, FOTOBHOCTD B npouecce uzyyeHus (PU3UKH OCYLIECTBIIATh
TIPOCKTHYIO U HCCIIENOBATENBCKYIO ASATE/BHOCTE HHANBHIYAIBHO U B FpYIIMe.

1.36 | B mpouecce mocTHsKeHMs IMUHOCTHBIX PE3YILTATOB OCBOEHHS NporpamMmbl o QU3MKe U1 YPOBHS CPENHErO OOILEr0
00pa3oBaHus y 06YHaIOLHXCS COBEPUIEHCTBYETCA SMOLMOHALHbIH HHTEIISKT, npeanoararo i chOpMHUPOBAHHOCTD:

1.37

CaMOCOSHAHHA, BKIIO4AIOLICTO CIOCOOHOCTb MOHMMATh CBOE IMOLMOHAIbHOE COCTOSHME, BUIETh HAMPABICHUS PA3BHTHS
COOCTBEHHOH IMOLMOHANLHOM Cepbl, GbITh YBEPEHHBIM B cebe;




1.38 CaMOperyJIMpoBaHus, BKJIFOYAKOILIEro CaMOKOHTDOJIb, YMEHHE [IPUHUMATh OTBETCTBEHHOCTE 34 CBO& TMOBEIOCHHE,

CIOCOOHOCTE aJaNTUPOBATECS K SMOLUOHAIIEHBIM U3MCHEHHUSAM M MPOSBIIATH FI/I6KOCTb, OBITE OTKPBITLIM HOBOMY,

1.39 | BHYTpeHHeli MOTHBaLMY, BKTIOYAKOLIEH CTPEMJICHHE K OCTHXKEHHIO LIeJIH | YCIIEXy,

OINTHMH3M, HHHLUMATUBHOCTb, YMeHue
ﬂeﬁCTBOBaTb, HCXOIs U3 CBOUX BO3MOXKHOCTEH;

1.40 OMIIATHH, BKJTIOYAOLIEH CrOCOOHOCTh MOHUMATh 3MOUMOHANILHOE COCTOSIHHE APYTHUX, YUHUTBIBATL €rO NpH OCYLUECTBIICHUU
O6I.L[CHH$1, CIoCOOHOCTH K COYYBCTBHIO U COMNEPENHUBAHUID,

1.41 | couManbHBIX HaBBIKOB, BKIIOUAIOIINX CIOCOBHOCTD BBICTPAMBATE OTHOLIEHHS C APYTMMH JIFOIbMH, 3a00THTBCA, MTPOSBIATE
MHTEPEC ¥ pa3peruaTb KOHGIUKTEL.

1.42 | METATIPEJIMETHbIE PE3YJIbTATbI

1.43 | IOJKHEI OTPaKaTh:

1.44 | OBnanenue yHHBEPCANLHBIMM TO3HABATENLHBIMK JCHCTEHSIMU:

1.45| 1) 6a3oBble jioruueckue aeiicTBmS:

1.46 | YT1nl.1 camocrosTensho Gopmynuposars u aKTyanusupoBark npodiemy, paccMaTpUBaTh €€ BCECTOPOHHE;

1.47 [ VI1nl.3 onpenenars uenu ACATCILHOCTH, 3a0aBaTh MAPaMETPhl U KPUTEPUH MX JOCTHKEHUS,

1.48 | YI1n1.4BBIABIATE 3aKOHOMEPHOCTH U TIPOTHBOPEUUS B PACCMATPHBAEMbIX QH3UUCCKHX SBICHHUAX;

1.49 | VIInl.5paspabarsiBath mian pemeHus NpobIEMBI C YUETOM aHAIN3a HMEIOLIHXCS MAaTepHaNTbHBIX M HEMATePHATLHBIX
pecypcos;

1.50 | YI1a1.6 BHOCHT KOPPEKTHBBI B IEATEILHOCTD, OLEHHBATD COOTBETCTRHG Pe3yJIbTaTOB LENAM, OLEHHBATH PUCKH
TIOCTICACTBUH NEATENBHOCTH; skl

1.51 | YIIn1.7 OOpAMHUPOBATE U BBIMIOIHAT paloTy B yCNOBHAX PEAILHOTO, BUPTYaIbHOTO 1 KOMOWHHPOBAHHOTO
B3aUMOJEUCTBUS;

1.52 | VIIn1.8 pa3euBaTe KpeaTUBHOE MEBINJIEHHE TPH PELLICHNH JKUIHEHHBIX MPOGJeEM.

1.53 | 2) 6a3oBEIe MCCIIEN0BATENRCKHIE NEHCTRHA:

1.54 | YT1n2.1 BnaneTs HayuHOH TEPMUHONOIHEH, KIIOUEBLIMU [IOHATHIMH 1 METOAaMH (H3HUYECKOH HAayKH;

1.55 | VI1n2.2 Bragets HaBbikamu y4€0HO-HCCeN0BATENLCKOM M MPOEKTHON AESTENbHOCTH B 0G1ACTH (pH3HKH, CIIOCOBHOCTLIO U
TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOAO0B PELUCHHMS 3a1ay (JH3MUECKOro COZIEPKAHNS, NIPUMEHEHHIO
Pa3IHYHBIX METONOB MO3HAHMUS,

1.56 | YTIn2.3 Branets BUAAMH AEATEABHOCTH 10 TOTYUYEHHIO HOBOFO 3HAHKA, GIO MHTEPIIPETALMH, 1Pe0OPa3OBaHHIO H
TMPHMEHEHHIO B Pa3NHUHbIX y4COHBIX CHTYALMAX, B TOM YHCIIE NIPU CO3AHUN Y4eGHBIX MIPOEKTOR B OBIACTH dusnku;

1.57 | YT1n2.4 craButh 1 GOpMyNUPOBATH COGCTREHHBIE 3aauu B 00pasoBaTE/bHOMN JAeATENLHOCTH 1 JKU3HEHHBIX CUTyaUusX;
CTaBUTb NPOOJIEMBI U 3a71a4H, IO CKAIOLIHE ATbTePHATHBHELE peLieHus

1.58 | VI1n2.5 hopmMupoBaTh HayuHbI THIT MBILIEHHUS, BIACTh HaYYHOH TePMUHONOTHEH, OOLIEHAY YHBIMK KITFOUEBBIMHU
NIOHATHAMH U METOJIAMU;

1.59 | VI1n2.6 ctaButh i GopMyaHpOBaTh COGCTBEHHDBIE 333U B 00pa3oBaTe/IbHOM NEATELHOCTH, B TOM YHCIIE TIpH U3Y4eHUU
buzuxy;

1.60 | YT1x2.7 naBaTh OLEHKY HOBBIM CUTYALUSM, OLEHHBATD NPUOOPETEHHBIN ONBIT,

1.61 | VI1n2.8 BBIABIATE MPUUMHHO-CICACTEEHHbIE CBA3H U aKTyaqu3upOBaTh 3a0a4y, BbIABUIATh FUITOTE3Y €& PELIEHHs,
HAXOMWTL ApryMEHTEI JUIs A0KA3aTe/IbCTBA CBOMX YTBEPIKIEHH, 3a1aBaTh NapamMeTpsl 1 KPUTEPUHN PELLEHHS;

1.62 [ YI1n2.9 aHaM3UpOBAaTE MOJTYYEHHBIE B XOJE PCLIEHHUA 3a11aH PE3YJIbTAThI, KPUTHIECKH OLUEHHBATD HX HOCTOBEPHOCTE,
MPOTHO3HPOBATH U3MEHEHKE B HOBBIX YCAOBUSX;

1.63 | VI142.10 naBaTh OUEHKY HOBBIM CHTYyaLMsIM, NPHOOPETEHHOMY OMbITY:

1.64 | YIIn2.11 yMeTb HHTErpUPOBATh 3HAHMS U3 pasHbIX NpeaMeTHbIX 00nacTei;

1.65 | YT1n2.12 ymeTs nepeHOCHTb 3HaHKS 110 GH3HKE B NPaKTHYECKY0 00NacTb KUIHEACSTENLHOCTH;

1.66 | YT1n2.13 BIABMraTh HOBbIE HIEH, IPENAraTh OPUTHHAJILHBIE MOIXOAbI ¥ PELUEHHUS;

1.67 | 3) pabota ¢ uapopmanmeii:

1.68 | YI1n3.1 BnajgeTs HaBbIkaMy MoJTyueHus MHGOPMALU (pU3HYECKOrO COMCPIKAHNS, H3 HCTOUHHIKOB Pa3HbIX THIIOB,

CaMOCTOATENLHO OCYILIECTBIAT MOKCK, AHANIN3, CHCTEMATH3ALMIO i HHTEPIPETALMIO HH(OPMALKH PAa3IMYHBIX BUIOB 1
dbop™ npezncrapaenus;

1.69 | VI1a3.2 co3naBats TekcTh PU3HUECKOrO COZEPKAHMA B PasHUHbIX (opMaTax ¢ yuéToM HasHadeHus HHHOPMALUH 1
LeJIEBOH ay INTOPHH, BHIOMPAT ONTUMANbHYIO GOPMY MPEICTABICHHS H BU3yaJIM3aLIUH,

1.70 | ¥T1n3.3 oLeHUBATH JOCTOBEPHOCTD, IETUTUMHOCTD MH(OPMALMH, €€ COOTBETCTBHE MPABOBBIM H MOPAIbHO-3THYECKIM
HOpMaM;

171 | YI113.4 ucnione30Bats cpeAcTBa HHYOPMALHOHHBIX 1 KOMMYHHKALIOHHBIX TEXHOJIOTU TP PEIIEHUH KOPHUTHBHBIX,
KOMMYHHKATHBHEIX M OPraHH3aLMOHHEIX 337124 ¢ COOIIOAEHHEM TPeGOBAHUI SPrOHOMHKH, TEXHHKH Ge30MacHOCTH,
TUTHEHB, PECYPCOCOepeKeH s, MPABOBBIX H STHUECKUX HOPM, HOPM HH(OPMALHOHHOH Ge30macHoCTH;

1.72 | OBnanenne yHuBepCANLHBIMU KOMMYHHKATHBHBIMM AEHCTBUAMM:

1.73 | 1) obuenue:




1.74

YKal.1 ocywmectssrs o6Lienne Ha ypokax (Gu3KKKM K BO BHEYPOUHOI AeSTEIbHOCTH;

1.75

YKnal.2 pacrnosHasats npeanocsuiku KOH(JIMKTHBIX CHTYALMIT M CMATYATh KOH(IMKTEL

1.76

YKnl.5 pa3BEpHyTO M JIOTHYHO M3/IaraTh CBOIO TOYKY 3DCHHUSA C HCIONB30BAHHEM A3BIKOBBIX CPEMCTB.

1.77

2) coBMeCTHas JAEATENHLHOCT:

1.78

YKn2.1 moHuMaTs u nenosns3osars TIPCUMYIECTBA KOMAHAHON M MHAWBUIYAIbHOW paboThI;

1.79

YKn2.2 BoIOUpaTh TeMaTHKy M METOIBI COBMECTHLIX NeHCTRHI ¢ YUETOM OOLIMX HHTEPECOB M BO3MOIKHOCTEH KasKA0T0
YJICHA KOJIJICKTHBA,

1.80

YKa2.3 npuHHUMAaTh Leny COBMECTHOMN NeATebHOCTH, OPraHM30BbIBATL U KOOPAHHUPOBATE AEHCTBHA 110 HX AOCTHKEHUIO:

COCTABIIATH MJIaH NEHCTBH, PACTIPEAENATH PO C YUETOM MHEHHI yUaCTHHKOB, 06Cy’KIaTh Pe3yJIbTaTbl COBMECTHON
paboTEr;

1.81

YK12.4 oueHHBATh Ka4eCTBO CBOETO BKIANA M BKAAAA KAYCAOTO Y4aCTHHKA KOMaH/bl B OOLLKH pe3y/ibTaT no
PaspaboTaHHBIM KPUTEPHUAM;

1.82

YKn2.5 npepnarate HOBble MPOEKTHI, OLEHHBATL MACH C MO3M LMK HOBH3HbI, OPUTHHAIBLHOCTH, PAKTHYECKOH 3HAYUMOCTH,
TIPOSABIATE TBOPUECKHME CIOCOOHOCTH M BOOOPaXeHHE, GbITh MHULIMATHBHBIM;

1.83

YKa2.6 oCcylwecTBaATE 103UTHBHOE CTPATErHUECKOE MOBEAEHHE B PasAHYHBIX CUTYALUAX, NPOSBISTE TBOPUECTBO U
BOOOpaxkeHue, GbITh HHULMATHBHBIM,

1.84

OBnanenne YHUBEPCAIEHBIMHU PETYJISTUBHBIMU NCHCTBUIMU:

1.85

1) camoopranuzanus:

1.86

YPnl.1 caMOCTOATENBHO OCYIIECTRILITE TIO3HABATE/ILHYIO JEATENBHOCTh B 00/1aCTH QU3MKH U ACTPOHOMMUH, BBISBIIST
NPOGIIeMBI, CTABUTH 1 (HOPMYITHPOBATE COOCTBEHHBIE 3aa4M;

1.87

YPAl.2 caMOCTOATENBHO COCTABIATH IUIAH PELIEHHS PACUETHEIX W KAUECTBEHHBIX 3a4ad, IaH BBIMOJHEHHA MPaKTHIYECKOH
pabOTEI € y4ETOM MMEIOLLMXCS PECYPCOB, COBCTBEHHBIX BOIMOKHOCTEH I MPEeANOYTEHNI;

1.88

YPnl.3 paciunpste pamku yueGHOrO MpeaMeTa Ha OCHOBE JIMUHBIX MPEATOUYTEHHA;

1.89

YPal.4penate oco3HaHHbIN BRIGO, apryMEHTHPOBATE €ro, OpaTh Ha cels OTBETCTBEHHOCTE 38 pelleHue;

1.90

YPnl.50ueHuBaTh NpHOGPETEHHEIN OMBIT;

1.91

YPxl.6 cnocobeTBoBaTh JOPMUPOBAHHIO TIPOABJICHHIO 3PYANLKU B 00NACTH PU3KKH, TOCTOSHHO MOBBIUATL CBOM
00pa3oBaTeNbHbI U KyJIBTYPHBIH ypOBEHb.

1.92

2) CaMOKOHTPOIb:

1.93

YPn2.1 naBate OUEHKY HOBLIM CUTYALHSAM, BHOCHTE KOPPEKTHBbI B [ICATELHOCTL, OLUEHHBATb COOTBETCTBHE PE3YALTATOB
UEJIAM;

1.94

YPn2.2 BraseTs HaBblKaMu NMO3HABATS/IbHON PEPNIEKCHM KAK 0CO3HAHMS COBEPLIAEMBIX ICHCTBH 1M MbICIHTEbHBIX
NPOUECCOB, UX OCHOBAHUH U Pe3yJIbTaTOB;

1.95

YP12.3 nenone3osats NpuEMe! peIeKCHi TS OLEHKH CHTYALHH, BBIOOPA BEPHOTO peLIeHHUS;

1.96

YPn2.4 yMeTb OUEHUBATE PUCKH H CBOEBPEMEHHO PUHHMATD PELICHUE MO HX CHUKCHUIO;

1.97

YPn2.5 passuBath CllOCOGHOCTE BUIETH MUP C HO3ULUH JIpyroro 4ejgoBexa.

1.98

3) npuHsTHE ceOs U OPYTHUX:

1.99

YPn3.1 npuHumarte cebs, TOHUMAs CBOM HENOCTATKU U JOCTOUHCTBA;

1.100

YPn3.2 npuHuMaTh MOTHBbI X ApIyMEHTEI APYTHX NIPY aHAJIM3€ PE3Y/IbTATOB NEATENbHOCTH;

1.101

YPn3.3 mpusHaBathk CBOE NpaBo U MPaBo APYTHX HA OLIMGKH.

1.102

IIPE[IMETHBIE PE3YJIbTATBI B 1 cemectpe

1.103

[IP1.1 JleMOHCTpHpOBATE Ha NpUMepax posib U MECTO (JU3HKH B (hopmMHpPOBaHHH COBPEMEHHON HayUYHOH KapTHHbI MHpA, B
Pa3sBUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHI, B MPAKTHUUECKOH JIeATeNbHOCTH JTro el

1.104

[TP1.2 YuuTbIBATE rpaHHLbl TPUMEHEHHS H3YUEHHbBIX uznuecknx Monenen: marepuanbHas Touka, MHEpLMANbHas
CHCTEMA OTCUETa, A0COMOTHO TBEPIOE TENO, MAGANbHbII ra3; MOAE/H CTPOCHMS ra30B, KUAKOCTEH 1 TBEPAbLIX TE,
TOUEYHBLH JIEKTPUUIECKUH 3apsL - MPU peIleHnH GUIHUECKHX 3a1aY

1.105

TTP1.3 Pacnosuasats GusMuECKHe TBNEHUS (mpouecchl) H OGBACHITSL MX HA OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIAPHO-
KHHETHYECKOH TEOPHH CTPOCHHS BEIIECTBA M JJIEKTPOAMHAMHKH: PABHOMEPHOE H PaBHOYCKOPEHHOE MPAMOIHHENHOE
HBIDKEHHE, CBOGOIHOE TajIeHHUE Tell, ABIKEHUE 110 OKPYIKHOCTH, MHepuus, B3auMonencTere e, anddysus, 6poyHoBCKoe
ABHIKCHHE, CTPOCHUE JKMAKOCTEH H TBEP/IBIX Tel, H3MEHEHHE 00beMa TeJ MPU HATPEeBAHUH (OXNaXKIEHUM), TEIIOBOE
PABHOBCCHE, HCTIAPCHHE, KOHACHCANA, MIABICHHUE, KPHCTANTM3ALMS, KHIIEHUE, BAKHOCTh BO3AYXA, [OBBILEHHE

AaBJICHUS rasza mnpu ero HarpeBaHu B 3aKPBITOM COCYIE, CBA3b MEKAY MapameTpamu COCTOAHHUS raza B M30MpoLeccax;
QJIEKTPU3aLMA TEI, B3aUMOOCHCTBHE 3apsaoB

1.106

[1P1.4 OnuckIBaTE MEXAHUYECKOE JIBHKECHUE; UCIIONB3Ys (PU3NUECKHE BEHMYHHBI: KOOPAMHATA, MY Th, IEPEMEILCHHE,
CKOpOCTB, YCKOPCHUE, Macca Tena, CUla, UMIIYJIbC TeNla, KHHETHUECKas SHEPIUsl, TOTEHIMATbHAS SHEPIHs, MEXaHUUecKas
paboTa, MeXaHHY€eCKas MOLIHOCTb; TIPH OTIUCAHHU MPABHITEHO TPAKTOBATh QH3NUECKUH CMBICI UCTIONBL3YEMBIX BEMHUMH,

X 0003HAYCHHS ¥ EAMHHIIbI, HAXOAUTH (POPMYJIBI, CBA3BIBAOIIME JAHHYEO (HU3KUECKYIO BENHYHHY C JpYTUMH
BEJIMYHMHAMH




1.107 | TTP1.5 OnucbiBath n3yueHHble TEMIOBbIE CBONCTEA TCJT ¥ TEMIIOBBIE ABJICHUS, UCTIONB3Ysl PUIHUESCKHE BENTHYHHBI:

AABIICHHE ra3a, TEMIEPATYPa, CPEIHAS KMHETHYECKAS JHEPIHs Xa0THUECKOro HBHIKEHHs MOJIEKYJ1, CPeLHEKBAApaTH Y Has
CKOPOCTE MOJIEKY I, KOMUECTBO TEILIOTEI, BHYTPEHHSIS SHEPTHS, padoTa rasa, KO3 uUMenT none3Horo feficTeus
TCIUIOBOTO ABMIATCIIA; PH OMHCAHUH NPABUIBHO TPAKTOBATH (DU3HUECKUH CMBICT MCIIOJIb3YEMbIX BEJIHYKH, UX
0003HAYCHIS ¥ SAMHULIbI, HAXOUTD hopmyJibl, CBA3BIBAIOLIME NAHHYIO (pusMUecKytO BeNMMUHHY C APYTHMH BETUYMHAM

1.108 | [TP1.6 OnucebiBath u3yueHHble SJIEKTPUYECKHE CBONCTBA BEILECTBA 1 H/IEKTPUUECKHE SBIIEHUS (npotieccrr), Henob3ys

(busHYECKHE BETUUMHBL: dNeKTpUUECKHii 3apAN, S/ICKTPHUYCCKOE M0J1e, HANPSKEHHOCTE MOJIsl, MOTEHLMAN, PA3HOCTh
HOTCHIHAIOB; DK OTIMCAHUH NPABUILHO TPAKTOBATE (PU3UYCSCKUH CMbICHT MCTIONIb3YEeMBIX BEIMUUH, X 0003HAYEHHUS H
CAMHULBL, YKA3BIBATE (POPMYJIBI, CBA3BIBAOLIME JAHHYO (usudeckyto BenmunHy ¢ APYrUME BeNMUHHAMK

1.109 | TIP1.7 Ananusuporats husnyeckue IIPOLIECCEL U SBJICHHS, UCTIONB3Y S (PU3HUECKHE 3aKOHBI M MPHUHLMITEL 3aKOH
BCCMUpPHOTO TaAroTeHus, I, II u 111 3akonsl Herotona, 3akon COXPAHCHH MEXaHUIECKOH IHEPTHH, 3aKOH COXPAHEHMs!
MMITyJIbCa, MPUHLKIT CYNEPHO3UUMK CUJT, IPUHLKIT PAaBHOMPABHS MHEPLHANIEHBIX CHCTEM OTCUETA,

MOJIEKY IAPHOKHHETHUECKYIO TEOPHIO CTPOEHHA BELLECTBA, FA30BbIE 3aKOHbI, CBA3D CpelHel KHHETHUECKOH SHEPTUH
TEIIOBOTO ABIKEHUS MONEKY T ¢ abCOMIOTHOM TemmepaTypoil, nepsbiil 3akoH TEPMOAVHAMMKH; 3aKOH COXPAHEHMUs!
SJIEKTPUYECKOro 3apana, 3akoH Kynouay npu'stom pasmuuars CNIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MATEMATHUECKOE
BBIPAXKEHUE U YCIIOBUS (IPAHULIBI, 06IaCTH) TPUMEHUMOCTH

1.110 | ITP1.8 OGBACHATE OCHOBHBIE TPUHLMIBI ACHCTBUA MALLMH, TIPUGOPOB H TEXHHUECKHX YCTPOHCTB; Pa3NnuaTh yClAOBUA HX
0e30MacHOro HCMOMB30BaHNA B [IOBCCAHEBHOMN KU3HH

1.111 | TIP1.9 BEINOMHSTEL 3KCNEPUMEHTBI 110 UCCIICAOBAHUIO DU3UYECKHX SIBJCHUN U NPOLECCOB C UCMOb30BAHUEM TIPAMbIX U
KOCBEHHBIX U3MEPEHHIA; 1pn 9TOM (hOPMYyTHPOBATH NpoGemy (3anauy) u runoTesy yueGHOro sKcrepuMenTa, cobupare
YCTaHOBKY U3 NMPEIOKESHHOTO o6opyn93‘ari}m_, NPOBOANTD OTBIT U (POPMYSTMPOBATH BEIBOILI
SO s

1.112 [ TTP1.10 Ocy1ecTBASTh NPSMBIE U KOCREHHbIE M3MEPEHHA (PU3MUECKUX BETMUHH; IPH 3TOM BBIOHPATb ONTUMANbHbI
CT0CO6 M3MEPEHHUA M HCII0/1b30BATh H3BECTHBIE METOMIbI OLEHKH MOrpeuIHoCTe! u3MepeHui

1.113 [ITP1.11 MccnenoBars 3aBHCHMOCTH MEXIY QU3HYECKUMH BENMYMHAMK C HCIIOJb30BAHHEM MPAMBIX U3MEPEHUH; NpH ITOM

KOHCTPYHPOBATE yCTAHOBKY, (PUKCHPOBATE PE3YIIBTATE Oy YSHHOH 3aBHCHMOCTH (QH3UUECKUX BEJIMYKH B BULE TAOIHI( U
rpahuKoB, I€1aTh BBIBOIBI 10 PE3YITBTATAM HCCAENOBAHHS

1.114 [TIP1.12 CoGuropath npaBmia 6e30macHoro Tpyna IpH TIPOBEICHUM HCCIIEI0BAHHHA B paMKaX YHeGHOro sKCrepHMenTa,

Y4e6HO-HCCIeT0BATENBCKON M MPOEKTHOM HAEATEMBHOCTH ¢ HCIIO/b30BAHMEM U3MEPUTEIBHBIX YCTPOHCTB 1 J1aGopaTtopHoro
obopynoBanus '

1.115 [ TIP1.13 Perats pacueTHble 33124y ¢ ABHG 33 aHHON (husnueckoit MonebIo, MCMOB3Ys GU3MUECKIE 3aKOHBI 1
TIPHHLMIIBE, HA OCHOBE aHAJIM3a YCMIOBHS 3a/1auk BEIGUPATh (PU3UUECKYH0 MOAEIb, BLLIEAATS (busnueckre BeAMUUHE 1

(OpMYIIBI, HEOGXOMMEIE A7Isl €€ PeIleH s, IPOBOIHTS pacueTbl W OUEHHBATH PEASILHOCTD MOJYYEHHOTO 3HAYEHHS
(bu3MYIecKoil BETHUHHEI

1.116 [ TTP1.14 Peiuars KauecTBEHHbIE 3a1auM; BBICTPaNBATE JIOTUUYECKH HENPOTUBOPEUHBYIO LETIOUKY PACCYHAEHHH C OMOpoi Ha
M3YUCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H DH3HUECKHE ABJICHMS

1.117 | TTP10.15 Mcrons30BaTh Npu peweHnn YUEBHBIX 381184 COBpeMeHHbIe HH(OPMALMOHHbBIE TEXHOMOTHH IS [OHCKa,
CTPYKTYPHUPOBAHHUS, HHTEPTIPETALMH U NPEACTABNEHUS YueGHO U HAYYHO-MIOMYIAPHOR HH(OPMALMH, TOTYIEHHON 13
Pa3/IMHHBIX HCTOYHUKOB; KPUTHYECKH QHAJM3UPOBATE TOJTyHaEMYH0 HH(OPMALIHIO

1.118 [ TTP1.16 TIpuBOAMTE MpuMepEH! BKIana POCCHICKHX U 3apyGesHBIX YUeHbIX GU3HKOB B pPa3BUTHE HAYKH, OOBSICHEHHE
IIPOLECCOB OKPYKAIOLIETr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOIOTUH

1.119 [ TIP1.17 Hicnions30BaTh TEOpETHUECKHE 3HAHHS 110 (u3nke B MOBCENHEBHOM KU3HM 115 0BECTIEUeH s 6e30MaCHOCTH npu
00pallleHnH ¢ IPUOOPAMH 1 TEXHUIECKUMIA YCTPOMCTBAMY, ISl COXPAHEHHUS 3A0POBBS H COOIONCHHUA HOPM
9KOJIOTHYECKOTO MOBECHHUA B OKPYIKAIOLIEH cpefe

1.120 | [1P1.18 PaBotats B rpynre ¢ BEINOIHEHHEM PA3IHYHBIX COUMAILHBIX POJICH, MIaHMPOBATL PABOTY IPYIIlbl, PALHOHABHO
PacnpenesaTs 00A3aHHOCTH U IUTAHUPOBATH ASATEILHOCTh B HECTAHZAPTHBIX CUTYaUMAX, aOEKBATHO OLEHMBATH BK/A
KXJOro U3 y4aCTHUKOB IPYNIEI B PELIEHHE PACCMATPHBAEMO POGIEMBbI

1.121 | TIPEAMETHBIE PE3YJIbTATHI Bo 2 cemecTpe

1.122 | TTP2.1 [TeMOHCTpHpPOBaTEL Ha IPUMEPaX POJIb U MECTO (u3uKK B GOPMUPOBAHHK COBPEMEHHOM HayUHOM KapTHUHbI MUpa, B
Pa3BUTHI COBPEMEHHOH TEXHUKH W TEXHONOT MM, B PAKTHYECKOH ACATEILHOCTH JIOAEH, LeTOCTHOCTD H €IMHCTBO
dbusnyeckoit kKapTHHBI MHUpa i

1.123 | TIP2.2 YuuTBIBATS MpaHmLIbl NIPUMEHEH WS M3YUEHHBIX (PU3UYECKHX MOESeH; TOUeUHbI DACKTPHUECKHUH 3apaa, saepHas
MOZEJIE aTOMa, HYKJIOHHAA MOZE/b aTOMHOTO A1pa PH PeLIeHnH (H3NUECKKX 3anau

1.124 | TIP2.3 Pacrio3HaBath Gu3MuecKue SBieHus (mpouecchl) 1 OGBACHATL X HA OCHOBE 3aKOHOB ANEKTPOJUHAMHKY U
KBAHTOBOH (U3HUKHU: IEKTPHUECKas IPOECAMMOCTb, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE ACHCTBHA TOKA,
B3aHMOJICHCTBHE MATHUTOB, 3NEKTPOMArHWTHAS MHIYKLMSA, AeHCTBYe MArHUTHOTO MO Ha TPOBOAHMK C TOKOM U
ABIDKYWMHACS 32N, JICKTPOMArHHTHBIC KOJIE0AHUS 1 BOJHEL, PAMOHHEHHOE pacnpocTpaHeHne CBeTa, OTpaKeHHe,
TpesniomIenue, uuTepepenuus, MubpaKkuus U NoNIpU3aLHs CBETa, AUCTIEPCHS CBETA, POTOIEKTPUUECKUM 3P deKT
(porosddexr), cBETOBOE NABIEHHE, BOSHUKHOBEHUE THHEHYATOrO CIICKTpPa aToMa BOJOPOJA, ECTECTBEHHAS U
HCKYCCTBEHHAs PaJl0aKTUBHOCTb




1.125

I[TP2.4 OnuceiBaTh M3yUeHHbie CBOHCTRA BeLIECTRA (3MEKTPHUECKIE, MATHHTHbIE, ONTHYECKHE, CKTPUIECKYIO
TIPOBOAMMOCTD Pa3MYHbIX CPEM) W 3NEKTPOMATHUTHBIE ABJICHMUS (npotiecest), uernonbays hUzMUeCKHe BETHUMHEI;
3neKpr{ecmv"l 3apan, cuia TOKa, BHGKTpH‘{eCKOG Haﬂpﬂ)l(eHI/Ie, 'BJrleKTpl/lquKOG COHpOTI/lBﬂCHHC, Pa3HOCTb l'lOTeHLlHEUIOB,
3]IC, pabora Toka, MHIYKUMS MAFHUTHOTO MOJIA, CHila AMIepa, chia JlopeHua, MHAYKTHBHOCTb KaTyLIKH, SHEPrHs
9JICKTPHYICCKOr0 ¥ MArHUTHOTO MOJIEH, MEPHOA U YacToTa KoaeGanuit B koneGaTe bHOM KOHTYPE, 3aps/l U CHJIa TOKA B
IpoLecce rapMOHHUECKHX 3IEKTPOMAarHUTHLIX KoNeGaHHil, (okycHoe paccTosHWe ¥ ONTHYECKAs CHIIA JIMH3BL, TIPH
OTMCAHNH NPABUJILHO TPAKTOBATE (PU3HYECKUI CMBICI HCIIONB3YEMbIX BETHUMH, UX 0603HAUCHNA 1 €IAMHHULIBL, YKA3bIBATh
opmyner, CBA3BIBAIOWLME AHHYO (usndeckyro BesMUMHY C APYrUMH BENTUYMHAMMU

1.126

[1P2.5 OnuchiBaTh u3ydeHHbIE KBAHTOBBIE ABICHUS 1 NPOLECChI, MCNONb3Ys PUNIECKHE BETUUHHDI: CKOPOCTD
SJIEKTPOMATHHTHBIX BOJIH, JTHHA BOMHBI M UaCTOTA CBETA, SHEPTHs W UMIYJIEC (QOTOHA, NEPHOJ MOy pACHaa, SHepris
CBA3N aTOMHBIX S1€P; NPH ONMCAHUU IPABHIIEHO TPAKTOBATH (U3NYECKHM CMBICH HCIIOJIB3YEMbIX BEJTMYHH, HX

0003HAYCHNS U €TUHHUIIBL; YKA3BIBATH )OPMyYJIbL, CBA3BIBAOLIHE JAHHYHO (U3HYECKYHO BEJIMYMHY C APYTHUMH BEJTHUHHAMMY
BBIYMCIIATE 3HaUeHUe QU3HUECKOi

>

1,127

[1P2.6 AnannsupoBats (usuueckue mpoueccs! u SIBJICHHUS, HCMOMB3YS (PU3UIECKHME 3aKOHBI M PHHLMIIBL 3aKOH OMa,
SAKOHEI OCICAOBATE/ILHOTO U APAIIIENEHOT0 COSAMHEH WS TPOBOAHUKOB, 3aKOH Ixoyst - JleHua, 3akon
BMEKTPOMATHUTHON HHIYKLMH, 3aKOH NMPAMOIMHEHHOTO PacipoOCTpaHeH sl CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHbI
MpEJIOMIIeHHs CBETA, ypaBHeHue DliHwTelHa 111 GoTos(h(eKTa, 3aK0H coxpaHeHus SHEPTHH, 3aKOH COXPaHEHMUs
UMITYJTbCA, 3aKOH COXPAHEHHS JNEKTPHUECKOTO 3apsa, 3aKOH COXPAHEHHA MACCOBOTO UHCAa, nocrynarsl bopa, 3akou
PalOAKTHBHOTO pacriaja; Mpyu 3TOM PasiiuaTh CJOBECHYIO (JOPMYIHPOBKY 3aKOHA, Cr0 MATEMATHUECKOE BBIPAXKCHUE U
YCJIOBHSI (TPaHHMLBL, 00J1aCTH) MPUMEHMMOCTH

1.128

[1P2.7 Onpenenats Hanpas/ieHne BEKTOPA MHAYKLMH MATHUTHOTO [10J15 MPOBOAHKKA C TOKOM, CHJTBI AMIEpa U CHIbI
Jlopenna

1.129

ITP2.8 CTpouTs 1 OnKCHIBATL H306PAXKEHIE, CO3AABAEMOE MTOCKNHM 3€pKaJioM, TOHKOH JIMH30H

1.130

TTP2.9 BEIMOMHATE 9KCMEPHMEHTEI [0 HCCIEAOBAHHIO (busndecKuX SIBJCHMI M IPOLIECCOB C HCMOMb30BAHKEM IPAMBIX U
KOCBEHHBIX H3MEPEHUH; NMPU 3TOM HOpMyYTMpoBaTs npobiemy (3aaauy) u THIIOTE3Y Y4EOHOTO IKCIIEpUMEHTA, COOUPATh
YCTaHOBKY W3 MPCIOKEHHOTO 0GOPYNOBAHUSA, POBOIMTE OMBIT H POPMYTUPOBATH BLIBOBI

[1P2.10 OcymmecTBasTE MPAMBIC H KOCBEHHBIE H3MEPCHHS (br3MUECKX BENUUIH; TIPU 5TOM BEIOHPATD ONTHMATbHbI
CIOCO0 U3MEPEHHUS 1 UCTIONB30BATH H3BECTHEIE METOBI OLEHKH TIOTPEHOCTEN H3MEpEHUi

ITP2.11 HccnenosaTs 3aBUCHMOCTH (DU3HUECCKHX BENMUMH C HCTIONb30BAHHEM NPSIMBIX U3MEPEHUH; TIPU 3TOM
KOHCTPYHPOBAThL YCTAHOBKY, (PUKCUPOBATE PE3YJIbTATHI MOMYUEHHOH 3aBUCHMOCTH (u3MUecKUX BEJIMYKH B BUAE TabIHL U
rpahuKoB, 1eaTh BEIBOABI N0 PE3YIIBTATAM HCCASHOBAHHS

1.133

TTP2.12 Cobmopars npaBuna 6e30nacHoro TPyZa MpH MPOBENCHNH HCCCNOBAHKH B paMKaxX yueBHOro 3KCIepUMeHTa,

Y4€OHO-MCCIIeNOBATENBCKOM U IPOEKTHOM NESTEMbHOCTH C MCTIONb30BAHHEM M3MEPUTESIBHBIX YCTPOICTB M 1aB0paToOpHOTro
obopynoBaHus

1.134

[1P2.13 Pewath pacyeTHble 3a1auk ¢ SBHQ 3aJaHHOM (PH3MUECKOH MOAEIBIO, HCTIONB3YA (PU3HUCCKHE 3aKOHD] H
TIPHHIMIIEL, HA OCHOBE aHa/IM3a YCIOBUS 34/1a4l BBIGUPATE (HU3HUYECKYO MOAENb, BbIAEAATh (uzuveckne BENMYUHLI K

(opmysibl, HEOGXOIUMBIE AN €€ peLieHus, NPOBOIAKMTbL PACYETbI M OUECHUBATHL PEAILHOCTD I0JIYYEHHOTO 3HAUCHUS
(bu3MYeCKON BENUUUHEI]

1.135

ITP2.14 Peinarb Ka4€CTBEHHBIE 3a0a4H: BBICTPAUBATE JIOTHYECKH HENPOTHBOPEUHBYIO LETIOUKY PACCYKACHHH ¢ OMOPOi Ha
U3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUYECKHUE SBJICHMUS

1.136

[TP2.15 Mcrnons3oBarh Npu peLieHHH y4EOHBIX 3a1au COBPEMEHHDIE HH(POPMALMOHHBIE TEXHONOTUH IS TOMCKA,
CTPYKTYPUPOBAHHS, HHTEPNPETALMH U IPEACTABIEHHs YUeGHOH 1 HayYHO-TIOMYIAPHON HHBOpMALIMH, MOJTyUEHHOH U3
PA3THAHBIX HCTOYHUKOB; KPHTHYECKH aHATM3UPOBATE OJTYYaeMy 0 HH(OPMALIHIO

1.137

ITP2.16 00BACHATE MPUHLIUIIBL JeHCTBUS MAlIMH, TPHGOPOB U TEXHHYECKHUX YCTPOWCTB; pa3auvaTh yCAOBHA UX
0€30MacHOrO UCIIONB30BAHKS B [IOBCEHEBHOM JKM3HI

1.138

[IP2.17 IpuBoauTE MpHMEpBI BKIANA POCCHACKIX 1 3apyOeKHBIX YUCHBIX(DM3HKOB B Pa3BUTHE HAYKH, B OGBICHEHHE
NPOLIECCOB OKPYIKAOINETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHI

1.139

[IP2.18 Mcronb30BaTh TEOpETHYECKUE 3HAHUS TI0 (PHBHKE B [OBCEAHEBHOMN KH3HN U5 0BecHeqer Oe3onacHoCTH Npw
oOpaueHny ¢ npuGopamu 1 TeXHUYECKUMI yCTpolicTBaMH, s COXPAHEHHS! 3M0POBhS 1 COOMIOAECHHUS HOPM
9KOJIOTHYECKOro MOBEACHHUs B OKPY KaroLel cpene

1.140

[1P2.19 Pa6oTate B rpymre ¢ BBINOSHEHUEM PA3THYHBIX COLHANbHbIX posieH, NaaHnpoBaTe paboTy rPyNIbl, PALHOHANBHO
PaCIpenensTh 00A3aHHOCTH W [IAHUPOBAT AEATEIbHOCTh B HECTAHAAPTHBIX CHTYALMAX, a1eKBATHO OLEHUBATE BKJIa/l
KaXI0ro U3 y4aCTHUKOB IPYIIbl B PELIEHUE PACCMATPHBAEMOH NpoGeMbl

~ 2.MECTO JMCHUIIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOT'PAMMBI

L[HKn (pasi[en) OIT: [ [yTl

3. IVIAHUPYEMBIE PE3Y.IbTATBI




4. CTPYKTYPA U COIEPKAHUE AUCHATLIAHBI

Kon
3aHATUSA

Haumenosanue pasaenos u tem /Bua 3anstns/

Cemecrp /
Kype

Yacos

[lnanupyembie
Pe3yIbTATLI

Jlutepatypa
H .
pecypcsi

Paznen 1. Benenue. ®usnka u metoxp! HAaYYHOTO NO3HAHHKSA

I

usuka - Hayka 0 npupose. HayuHble METONL! MO3HANNA
OKpyxatowero mupa. Posb skcneprmenTa n Teopun B npouecce
TO3HAHUA NPUPOLBL. DKCIIEPUMEHT B (H3HUKe. Mognenuposanue
(pH3MUECKMX SBNEHMI U NPOIECCOB. Hayusnsle runoress!.
Dusnueckue 3aK0HbI U TEOPUH. "paHULBI MPUMEHUMOCTH
(usruecknX 3aK0HOB. [TpUHIMIT COOTBETCTRHS. POJIb 1 MECTO
$u3nky B popMUPOBaHUU COBPEMEHHOI HAYYHOH KapTUHBI MHpPa, B
MPAKTHYECKOH neaTenbHoCTH moneit. /Jlex/

JIP-1.13.34.1

64714481
8.3
YNna1.41.8
2.1-2.133.13.2
YKA 1.12.1-2.6
ne11

JI1.1
2132

Pasznen 2. Mexanuka

2.1

Tema 2.1 Kunemaruka
MexaHudeckoe nBrkeHre. OTHOCHTENBHOCTE MEXaHHIECKOrO
Apwkenus. CHcTeMbl oTcyeTa. TpaeKTopys, epemelLeHue, CKOPOCTh
(cpemHsis cKOpoCTh, MFHOBEHHAS CKOPOCTB) H YCKOPEHHE
MATepHANBLHOH TOUKH, MX NPOEKLMH Ha OCH CHCTEMBI KOOPAHHAT.
Cnunomerp. ClnokeHue nepemMerleHnit u croieHme ckopocTeii, 2
PaBHOMEpHOE MpsiMonuHeliHOE ABMIKEHHE 1 ero rpauueckoe
onucanue. 2 o (R

PaBHOYCKOpEHHOE NpAMOUHENHOE DRYIKEHHE 1 ero rpajuyeckoe
onucaHue. 2 .

CeobGoaHoe nafeHue. Y cKkopeHHe CBoGOIHOrO nanexus. 2
IIpoBenenne cTapToBO# AMATHOCTHKK 110 BBIMOTHEHHUIO 3afaHui
BITP. 2 S

Kpusonuneiinoe newkenue. PasroMepHOE nBIIKEHME MaTepuasbHOR
TOYKH 10 OKPYXKHOCTH. YT/I0BAs CKOPOCTS, JIMHEHHAA CKOPOCTb,
IMepuon u yacrora. UeHTpocTpemurensroe yekopenne. 2 /Jlek/

poby
e

12

NP-1.13.34.1

6.47.14.48.1
8.3
YMp1.41.8
2.1-2.133.13.2
VKA 1.12.1-2.6
ne1.1-1.4 1.7-
1.18

JIT 1121
0133

22

Jlaboparopuas paGora Nel
Wsyuenne ABIKCHNS TeN MO HAKIIOHHOMN MITOCKOCTH /J1a6/

JILI2.1J13.1
3J1 52

23

-peleHue 3aaay :

~[IOATOTOBKA K BBIMOJIHEHUIO TaG0opaTopHol paGoTsl
-paboTa ¢ y4eGHUKOM U KOHCIIEKTOM %

-peLIeHue 3a1ay

/Cp/

JIL1J12.1J13.1
0103233

2.4

Tema 2.2 Iunamuka

[IprHUMN OTHOCHTENLHOCTH ['annnes, ITepesiit 3akon HetoTona,
WHepunanesHble cucTeMbl OTCUETA (MCO). Macca Tena. Cuna.
[TpuHuun cynepnosuuun cun. 2

Bropoii sakon HbtoTona s MaTepuaibHON TOUKH B ICO. TpeTuii
3akoH HbloToHa 11t MaTepuanbHbIX Touek, 2

3aKoH BCeMMPHOT0 TAroTeH s, CHIa TSHKECTH, BEC, HEBECOMOCT.
TlepBad kocMuteckas ckopocTs. JIBrKEHHE MCKYCCTBEHHbIX
CIIyTHHKOB. 2

Cuna ynpyrocru. 3akon 'yka. Cuia Tpenus. Cyxoe Tpenue. Cuna
TPEHH CKOMBKEHHS 1 CHIIA TPEHUS QKoL Koadduument Tperus.
CHita CONPOTHBIICHYS PH JABKKEHHH TEJA B KUIKOCTH HITH rase. 2
IocrynaresnbHoe 1 BpawaTenbHOe IBIKEHUE aGCOMIOTHO TBEPAOTO
Tena. MOMEHT CHJIbI OTHOCHTENBHO OCH BpaIeHus. [11edo ciipl,
YeroBusa pagHoBecHs TBepioro tena 8 UICO 2 /Jlex/

JIL1JI2.1
3133

2.5

JlaGoparopras pabora Ne2
Onpenenenue BazkocTH xuakocTy /J1ab/

JIL 12,1131
2122

2.6

-peleHue 3a1ay
-IIOArOTOBKA K BBINOJHEHUIO TaGOPaTOPHOI paGoThI

-paboTa ¢ yueGHHKOM M KOHCIIEKTOM
/Cp/

JIL1J12.1J13.1
210233




2.7

Tema 2.3 3akoHbl coxpaHeHns B MexaHuKe

Mmnynbe matepuanbHoii ToukH , cHCTEMB MaTepuabHbIX TOUEK.
UMIynse cumtel u maMenenue UMIyJIbCca Tefa. 3aKOH COXpaHEeHHs
ummynsca B UCO. PeakrusHoe apmkenne. puskenne paker. 2
PaGoTa cunbl. MOWHOCTE CHbI. Oueprus. Kunernueckas sHeprus
MatepHanpHON ToukU. Teopema 06 U3MEHEHHH KHHETHUYECKONH
SHepruu. 2

[Torenunanshas sneprus. [MoreHumanpHas sueprua ynpyro
AehOPMUPOBAHHOM MpysKkKHBL. [ToTeHUMANbHAS IHeprua Tena sonnzm
TNOBEPXHOCTH 3eMITH. [TOTEHLMATLHBIE H HEMOTEHUHANbHBIE CHIIL].
CB13b pabOTBI HEMIOTEHUMANBHBIX CHJT C M3MEHEHMEM MEXaHUUYECKOMH
OHEPTHH CHCTeMBI Te/l. 3aKOH COXPAHEHHs MEXaHHYECKOl IHeprHH.
2

Ilpumenenne 3akoHa COXpaHEHNS MEXAHHYESCKOH oHepruu. Ynpyrue

H HEYTNIPYTUe CTONKHOBEHUS. [TpyKUHHBIA ucToeT. 2
/JTex/ ‘

L

JI1J12.1
2133

2.8

-peleHye 3a1a4 o
-paboTa ¢ y4eOHUKOM W KOHCIIEKTOM
/Cp/

JIT1J12.1
21232 33

Pasnen 3. Monexyasipnasn dusuka W TEPMOAMHAMUKA

3.1

Tema 3.1 OCcHOBBI MONEKYIAPHO-KHHETHYECKOH TEOPUH.
OCHOBHEIE TIOJI0KEH!S MOJIEKYJIAPHO-KHHETHYECKON TEOPHH.
Bpoynosckoe neikenne. Quddysus. Xapaxrep nBikenms u
B3aMMOIEHCTBU uacTuu BewecTsa, MOaenn crpoetns rasos,
KUAKOCTEH M TBEPALIX Te/ W 0OBACHEHUE CBOHCTB BelecTsa Ha
OCHOBE 3THX MoAelieH. Macca u pazmepsl Monekyn. KomiuecTso
BewecTsa. [Tocrosnnas Asoraapo. 2

Terutosoe pasroBecue. Temmepatypa u & usmepeHnue, lkana
Temneparyp Uenscus. Tepmomerp. Mogess uaeanbHOro rasa.
OCHOBHOE yPaBHEHNHE MOJIEKYIIPHO-KMHETHIECKOH TEOPHH
MIeAIbHOrO rasa. AGCOIIOTHAA TeMIepaTypa Kak Mepa cpesHeil
KHHETHYECKOH YHEPTHH TEIUIOBOTO MBMIKEHMS HacTUll raza. Lllkana
Temmeparyp Kenesuna, 2

["a30BEle 3aKOHEI. YpaBHeHHe Menneneesa—Knaneiipona. 3axon
Hanbrona. Vi3onpoueccs! B UabHOM rase ¢ moCTOSHHbIM
KOJIMHECTBOM BellecTsa. ['paduueckoe npencrasneHue
M30IIPOLIECCOB: U30TEPMA, H30XOpa, H306apa. 2 /Jlex/

2 iidil

NP-1.13.3
416.47.1
448183
YNa 1.41.8
2.1-2.133.1
3.2
YKA 1.12.1-
2.6
np1.1-1.3
1.51.7-1.18

JIL.1J12.1
21053

3.2

Tema 3.2 OcHOBBI TepMOTHMHAMHKH 7. .-
Tepmonunamuueckas cicrema. Buyrpensss IHEprHUsn
TCPMOIUHAMUIECKON CUCTEMBI U CIIOCOOEI €8 H3MEHeHH s,
BHyTpennss sneprus uaeansHoro raza. KonuuecTso Tennors
pabota. Buns! tersionepenayn: TEIMIONPOBOAHOCTh, KOHBEKLLHI,
usnyyetue. TennoemMkocTb. Y nenbHas TerI08MKOCTb BELLCCTRA.
Kommyectso Tenniorsi npu Tennonepenave. 2

[TepBEIit 3aKOH TepMOAUHAMUKH. [Mpumenenue nepeoro 3akona
TEPMOAMHAMHUKH K U3omnpoueccaM. [lonstue 06 anuabatHom
mpouecce. 2

Ternuiosbie MauiHbl. [TpUHUMITE ASHCTBHA TEMNOBBIX MALHH.
[IpeoGpasoBaHms SHEPruu B TEMIOBLIX MAIIHHAX. Koapdpuument
T0JIE3HOTO AeHicTBUA TennoBoi Mamuabl (KITT). Lipkn KapHo u ero
KITJI. Oxonoruyeckue npo6aemol TETNAOYHEPreTUKU. BTopoit 3akon

TepMoauHamMKKH. HeobpatumocTs npoueccos B npupose. 2
/Jex/

JI1.1J12.1
2133

33

Jlaboparopunas paGora Ne 3
Omnpenenenue oTHOLICHNs TemIoeMKocTel rasa /J1a6/

YELE

JIL 1210131
3132

34

-peleHue 3anau
-MIOATOTOBKA K BBITIONHEHUIO TabopaTopHOil paboThl
-paboTa ¢ yueGHUKOM 1 KOHCrEKTOM /Cp/

J2.1J13:1
2103233




3.3

Tema 3.3 ArperaTHsle COCTOSIHHS BellecTBa. DasoBLe MEPEXObI
[Tapoobpa3oBauue u koHxeHCAIHUS. Wcnapenue u xunenye.
AGCOJIFOTHAS U OTHOCHTENLHAS BAAKHOCTS Bo3ayxa. [‘mrpomerp u
nicuxpomerp. HacelenHbiii nap. Y nensHas Tennora
napoo6pa3oBaHus. 3aBUCHMOCTD TEMIMEPATYPbl KUMEHUS OT
JaBIICHMUS.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOMMSA
CBOKCTB KpucTaios. Junkue kpucrannsl. CoppemenHbie
MaTepuanbl. [lnasnenne n kpuctamuzaums. Y aenbHas Teriora
nnasnequs. CyGnumauns, Y pasHeHHe TemioBoro 6ananca, /Jlex/

JI1.112.1
2133

Pazgen 4. daexrpoannamuxa

4.1

Tema 4.1 SnekrpocraTuka,

OIIeKTpHU3aLMa Tenl. DAeKTPUUECKHE 3apsaibl. JBa Buaa
SJICKTPUIECKUX 3apAN0B. 3aKOH COXPAHEHHS SIEKTPHUECKOro
3apsna. BsaumoneHcTBie 3apAiKeHHBIX TeT. 3aKoH Kynona.
OnekTpockon. DiekTpomerp. 2

Onextpuyeckoe nose. HanmpskeHHOCTS SJICKTPHYECKOTO 1014,
[puHIMIT cyrepriozuuuy mone., JIuaum HaNpsKEHHOCTH
SJIEKTPUIECKOTO NoJist. 2 ;

PaGora cun anextpocraruueckoro noss. Iorenuuan. Paznocts
NOTEHUHMANOB. DKBUIOTEHIHABHBIE NOBEPXHOCTH, CBA3b Mexay
HaNpsHKEHHOCTBIO M PA3HOCTBIO MOTEHLKANOB 3EKTPHYECKOr0 N0,
2 Py

[TpOBOAHMKH, HM3AEKTPUKH U NIOJTyIPOBOIHUKH. [TpoBOAHKKH U
AUSTICKTPUKH B [IOCTOSHHOM JIEKTPUIECKOM rosie. [Tonspusatins
AHBNEKTPUKOB. JlnanekTpryeckas NpoOHULAEMOCTh, 2
OnexTpoéMKkocTs. Konaencarop. OJIEKTPOSMKOCTD MIOCKOro
KOHIEeHcaTopa. CoeAMHEHHE KOHAEHCATOPOB B Garapero. DHeprus

3aPAKEHHOrO KOHAEHCATOPA. DHEPrUs 3EKTPHUECKOro nons, 2
/Mex/ !

NP-1.133
4.16.47.1
448183
YNp1.41.8
2.1-2.13 3.1
3.2
VKA, 1.12.1-
2.6
np1.1-1.3
1.6-1.18

JIL1J12.1
D133

4.2

JlaboparopHas paGora No 4
V3yueHune aIeKTpocTaTHueckoro mnojs /J1a6/

JITJI2.1J13.1
2132

4.3

1

-peleHye 3a1au
-HOArOTOBKA K BBIMOJIIHEHHIO J1TA60PATOPHOM paGoThl

-paboTa ¢ y4eOHUKOM H KOHCIIEKTOM ' "
/Cp/ -

J1.1J12.1J13.1
013233

44

Tema 4.2 TlocTOAHHBIN 21eKTPUUYECKHit TOK. TOKH B PasIUUHbBIX
cpenax.

ONEKTPUYECKHIT TOK. Y CIOBHS CYLIECTBOBAH S SIEKTPHUECKOTO
ToKa. MIcToyHuky Toka. Cuna Toka. [1ocTosHEEIH Tok. 3akon Oma
AJTA y9acTKa LeMH. DNEKTPUUECKOE CONIPOTHBIIEHHE. 3aBUCHMOCTD
SJIEKTPHYECKOTO COMPOTHBIICHHUS OT MaTepHasa, IJMHbI U IIOLWALH
TIONEPEHHOro CEYEHNs MPOBOAHMKA. Y IGJIEHOE COMPOTHRICH HE
BELLECTBA. AMIIEPMETP, BOJILTMETD, PEOCTAT, MCTOUHMKH TOKA. 2
[TocnenosatensHoe, napaniensHoe, CMeWAHHOE COEaMHEH HE
NPOBOJHHMKOB, 2

Tennosoe nelicTByE 31EKTPUUECKOrO TOKA, 3aKOH Hoxoyna-Jlenua.
Pabora n MowHOCTL 3n1ekTprueckoro Toka. OnekTpoaBHIKyIWas cuia
¥ BHYTPEHHEE COMPOTHBIIEHHE HCTOUHMKA TOKa. 3akoH Oma s
IIOJTHOH (3aMKHYTO#) 3N1EKTPHYECKO# ey, Kopotkoe 3ambikanue. 2
OJNEKTPOHHAs MPOBOAUMOCTE TBEPBIX METANIOB. 3aBHCHMOCTD
COMPOTUBIIEHHUA METAJIIOB OT TEMIEPATYPEI. CBEPXIPOBOANMOCTD.
OnekTpuyeckuit Tok B Bakyyme. CBoiicTBa SJMICKTPOHHBIX MY4YKOB. 2
[onynposoanukn. CoGeTennas i npuMecHas NPOBOJUMOCTD
ToynpoBOAHKKOB. CBOHCTBA p—n-nepexoaa. [1omynpoBoAHHKOBbIE
npuboper. 2

OJNeKTPHYECKHiT TOK B paCTBOPAX U PacilIaBax SJIEKTPOJIHTOB.
OJIEKTPONUTHIECKAS TUCCOLHMALH. ONeKTPOIN3. DNEKTPUUECKHI
TOK B Trazax. CaMoCTOATEIBHBIN U HECAMOCTOATENbHBII paspsn.
Monnus. [Tnasma 2 /Jlex/ :

JIT 1121
2133

4.5

JlabopatopHas paGora Ne 5
TTposepka 3akona Oma. /J1a6/

o

JILI2.1013.1
2123




4.6

-pelueHue 3aaay

~TIOArOTOBKA K BBIMOTHEHHIO IA00PATOPHOH paboTsl

-pabota ¢ y4e6HHKOM 1 KOHCIIEKTOM :
/Cp/

JIL1J12.1013.1
313233

4.7

Tema 4.3 MaruurHoe noste. ODNEeKTPOMArHHTHAS HHAYKLIHS.
TlocTosIHHBIE MATHUTELI M MATHUTHOE MOJTe. Bsaumogelictaune
NIOCTOAHHBIX MarHuToB. OnbIT Dpcrena. Pamka ¢ TOkoM B
MardHiuTHOM mojie., 2

Bekrop nunykunu maruutHoro noss. Mpunumn CYNepro3uLIH.
JIMHMM MarHUTHOW MHAYKLMH. KapTuHa auHuil MaruutHoil
HHAYKUKY NOJISA NIOCTOSIHHBIX MarHUTOB. MarHuTHOe noJie
TMPOBOAHHKA € TOKOM. KapTHHA JIMHWH MO/ JTMHHOTO IPAMOTro
TMPOBONHUKA U 3aMKHYTOTO KOJIBLEBOrO MPOBOAHUKA, KATYLIKH C
TOKOM. 2

HeHcTBre MArHUTHOTO OIS Ha NPAMOUHENHBIHA NPOBOAHUK C
TokoM. Cuna AMrepa, ee MOy b U HarpageneHue. Baaumonelicreue
NPOBOJHMKOB C TOKOM. MarHuTHbIN MOTOK, 2

Pabota 1o nepemelienio NpoBOIHIKA C TOKOM B MAHHTHOM HoJe,
OJIeKTPOM3MEpHUTENbHbIE IPHOOPEI. 2.

HelcTBYE MATHUTHOTO 1ONs Ha HMBRKYIIUHACA 3apan. Cuna JlopeHua,
€€ MOAyNb ¥ Hanpasienue. Pabota cuisl Jlopenna. 2

SIBNeHHe SNEKTPOMATHHTHOM HHAYKIUH 1 3aKOH QJIEKTPOMArHUTHOM
UHOYKOHE Qapanes. DNeKTPONBIKYIIAS CHla uHAyKuuu. [pasuo
Jlenua. Buxpesoe asiextpuueckoe mone. , 2

WnnykTuBHOCTE. SIBNEHKE CaMOMHIYKUMH: DNIEKTPOABHIKYILAS CHIla

CaMOMHIYKUMH. DHEPris MATHUTHOI® MIOAS KATYLIKM C TOKOM.
2 /Jlex/ :

14

NP-1.133
4.16.47.1
448183
YNa1.41.8
2.1-2.133.1
3.2
VKA 1.12.1-
2.6
nP2.12.3
242627
2,9-2.19

JI1.2J12.1
2133

4.8

-pCLICHUE 3a1a4

-paboTa ¢ y4eGHUKOM M KOHCIIEKTOM -+
/Cp/

JI1.2J12.1
212233

Paznen 5. KoneGanusi u BOHbBI

5.1

Tema 5.1. MexaHHUECKHE U INEKTPOMATHUTHbIE KONEOaH s
Konebatenbhoe asmienne. CBOGOIHBIE MEXaHHUECKHE KOMeGaHs.
["apMoHHUeckue KoneOanus. AMIUIMTY 13, IEPHOL, uacToTa, (hasa
KoneGanui, 2

Maremaruueckuit MasTHUK, 2 B

IIpy>KUHHBIH MasTHUK. YpaBHEeHUe TAPMOHHYECKUX KOeGaHuii.
TIpeBpaienye 3HEPrHH NPH FAPMOHUYECKUX KONEGAHMSX, 2
[Ipencrasnenue o 3aTyXaoMmuX KONEGAHHAIX. BeiHysxnenHsle
MEXaHUYecKue Konedanus. Pesonanc. 2 /Jlex/

o

32

JlaboparopHas paGora Ne 6 ety

Onpenenenue yekopeHus cBOGOIHOTO NameHHMs METOA0M
konebanuii /J1ab/

NP-1.13.3
4.16.47.1
448183
YNa 1418
2.1-2.133.1
3.2
VKA 1.12.1-
2.6
np2.123
2.42.62.8-
2.19

JI1.2J12.1
2133

JIL.2012.1713,1
D132

5.3

KonebarensHebiit kouTyp. CBOGOAHDIE BJIEKTPOMArHUTHBIE
KOJIe0aHHs B HACATLHOM KOJICOATENBHOM KOHTYPE. AHAIOMHS MENK Iy
MEXaHIICCKUMH 1 3JICKTPOMATrHUTHBIMH KoJteGaHusMu. dopmyria
Tomcona. 3aKkoH coXpaHeHHs SHEPrHK B HACATBHOM KOIEGATENbHOM
KOHType. 2 Nl

BebIHyKIeHHbIe 371eKTpOMArHUTHBIE KONeGanus, Pezonatic.
[epemenneiit Tok. I'eHepaTop nepemeHHoro Toka. CHHycoMAaLHbIH
NepeMeHHbIH TOK. MOLLHOCTE MepeMeHHOro ToKa. A M YAHOE 1
ACHCTBYIOIEE 3HAYEHHE CHITBI TOKA W HanpskeHus. 2
Tpancpopmaropsi. [osyuenue, nepeaaya u pacrnipenenexue
SJIEKTPOSHEPTHH. DKONOrHYECKHE PUCKH MPU MPOU3BOACTBE
SIIEKTPO3HEepPrHu. KynbTypa Henoabp30BaHms SJIEKTPOIHEPTUH B
MIOBCETHEBHOM XH3HM 2

/Tlex/

J2.1
2102

54

-peLIeHue 3amay :
-HOArOTOBKA K BBIMOIHEHHIO TabOPATOPHOM paGoThI

-paboTa ¢ yueGHUKOM U KOHCIIEKTOM
/Cp/

JI1.2012,1013.1
212233




3.5

Tema 5.2 Mexanuueckue u SJNIEKTPOMArHUTHBIE BOJIHBI,
MexaHH4YeCKHE BOMHBI, YCIIOBUS pacrpoctpanenus. [lepuon,
CKOPOCTE paclpoCTPaHEHHS U TMHA BOJHEL. [Tonepeunbie u
NpOAObHEIS BOMHEL MHTephepeHLus 1 1udpakLus MeXaHHUeCKuX
BOJIH. 2 ‘

3Byk. CKOpocTh 3ByKa. 'pomMKoCTS 3Byka. BricoTa Toua. Tembp
3ByKa. 2

OIEKTPOMArHUTHOE T0JIC KAk 0COOBIi BUII MATEPUH.
OJIEKTPOMArHUTHBIE BOJIHBL Y CITOBHS U3JTyYCHWUs!
SJICKTPOMATHUTHBIX BOJTH. B3aumuas opuenrauus sekropos E, B, v b
SJICKTPOMArHUTHOMH BOJIHE. CBONCTBA SMEKTPOMArHHTHBIX BOJIH:
OTPaXKCHHE, NPEIOMICHNE, NONAPUIALIHA, AUPPAKLHS,
unTepdepenuus. Ckopoctsb OJIEKTPOMArHUTHLIX BOJIH. 2
[lkana 3neKTpoOMarHuTHLIX BOJIH, TTpuMeHeH e 3neKTPOMArHHTHBIX
BOJTH B TEXHUKE 1 ObITY. [IPUHLUMITEI PATHOCBASH U TeNeBHACH M.
Pannonokauus. DnexrpomaruutHoe 3arpsA3HEHUE OKpysKaroLLe i
cpensl. 2 o

/Jlex/

JI1.2712.1
2133

5.6

-pereHue 3anayq
-paboTa ¢ yueGHUKOM U KOHCIIEKTOM

/Cp/

[\®)

JI1.2J12.1
0132233

57

Y

Tema 5.3. TeomeTpudeckas onTuxa.
[IpsmosuHelHOe pacnpocTpaHeHue creta B OZHOPOIHOM cpene. JIyu
ceeta. OTpakeHue CBETa. 3aKOHBI OTPAKEHHS CBETA. [Toctpoenue
H300paKeHHH B MIOCKOM 3epkaie. 2

[Ipenomnenve ceera. 3akoum NPEJIOMIICH s CBETa. AGCOMFOTHbIA
Nokasatens npenomenus. [lonnoe BHyTpeHnee oTpasetne.
IpenesnbHelil yron nosHoro BHyTpeHHero OTpajkeHHs, 2
CoGuparowme u paccensaromme niu3sl. TOHKAs TUH34A. DokycHoe
PacCTOsHUE W ONTHYECKAs CUJIA TOHKOW JIMH3bI, 2
[TocTpoenue uzobpaxennii COOUPAIOLIMX H PACCEMBAIOLLNX
TuH3aX. DOPMYyIIa TOHKOM JIMH3bL. Y BeTHUYCHN E, JABACMOE S H3OM.

[Ipenens! npumeHnMocTu FEOMETPHYECKOH onTHkK. 2 /Jlex/

JI1.2J12.1
2133

5.8

JlaBopatopnas pabora Ne 7
Onpenenenue GokycHOro paccTostHus MuH3bI /J1a6/

o

JIL.2J12.1713.1
010254

5.9

Uurepbepenuns ceera. KorepentHbie ucTounnku. Venosus
HalJIOIEHUs] MAKCHMYMOB H MHHMMYMOB B MHTEPHEPEHLIMOHHON
KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.
HHuTepdepeHunis B TOHKUX MiTeHKax. Konema Herotona.
Hcronssosanue nuTephepenim B Hayke 1 TexHuke, 2
Hudpaxuus ceera. udpakuus Ha meny B Tapasie/IbHbIX JTydax.
HAudpakuronnas pewerka. Yemosne HaGMONCHHS MIABHbIX
MaKCHMYMOB IIPH MaJeHUH MOHOXPOMATHYECKOTO CBETA Ha
AU(PAKIMOHHYIO peléTKy. 2

/JTex/

8]

JI1.2712.1
2133

5.10

-pE€lIeHue 3anay

~TIOATOTOBKA K BBITIONHEHHIO JIa0OPATOPHOMN paGoThl
-paboTa ¢ y4eOHMKOM U KOHCIIEKTOM < i1\
/Cp/

JI1.2J12.1J13.1
32102 33

JlaboparopHras pa6ora No§
bunpuzma ®penens /J1ab/

‘

[§S]

JI1.2J12.1J13.1
21232

Tonspuzauus nonepeutbix BOMH, [onspuzaums ceera. JIgoiinoe
Jiyuenpenomiaenue. [onapounsr. 2

Hucnepcus ceera. 2 '

Bzl ciextpos. Criektper ucnyckanus. CreKTpsl NOrMOoLIeHN .
YnbrpaduoneToBoe u uHppakpacHoe usnyveHus. PeHtrenosckue

Jy4ud. VX mpupona u ceoiictBa. 2
/Jlex/

[§]

JI1.2J12.1
9133

5.13

-peLIeHue 3a0au
-HIOATOTOBKA K BBEINONHEHUIO IA00PATOPHOH paGoTb

-pabota ¢ y4eOHHUKOM 1 KOHCIIEKTOM
/Cp/

JIT.2J12.1J13.1
2132233

[\




Pasaen 6. Daementri ceunanbHoii TEOPHH OTHOCHTENILHOCTH

J1P-1.13.3

6.1 Tema 6 OcHOBBI CriewanbHOMN TeOpHH OTHOCHTENLHOCT] 2 416471 JI1.2J12.1
Mpuwan otHocurenshoctu Nannnes. Mpatuis MPUMEHUMOCTH 448183 2133
KJTACCHYECKOH MEXaHUKH. [Toctynate! cnienmanbHol TEOPHHU YNp141.8
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTE MOMYIIs CKOPOCTH CBETA B 2.1-2.133.1
BaKyyMe, MPUHLHUI OTHOCUTEILHOCTH DIfHINTEHHA, 3.2
OtHocuTenbHOCTE OAHOBPEMEHHOCTH. 3aMEAICHHUE BPEMEHH U YKO 1.12.1-

COKDAILEHUE JJTHHEI. 2.6
OHEPrus ¥ UMITYIBC PENsITHBUCTCKOMN yacTuuel. CBsI3b Macchl ¢ MP 2.13-2.15
OHEPTUCH H UMITYJIbCOM PEJIATUBHCTCKOM YaCTULIBI. OHeprus nokos, 2.17
/Tlex/

Pasxen 7. Kanrosas pusnka NIP-1.1 3.3

7.1 Tema 7.1 KBanrosas ontuka 2 416471 JI1.2J12.1
Doroubr. Keantosas runoresa [Tianka. DHeprus n MMITYNTbC 4438183 2133
(otona. OTkpbITHE 1 HCCAeaOBaHME dorosdderra. Onbiter AT yNp1.41.8
CronetoBa. 3akoHbl (dororddexra. 2. 2.1-2.133.1
YpaBHenue DHHIITEHHA 1 (orosddexra. «Kpacuas rpannuar 3.2
dboroaddexra. Jasnenue ceeta. OnbiThl [1.H. JleGeneea. YKA 1.1 2.1-

Xumuueckoe meifcteue ceera. 2 /Jlex/ 2.6

72 JlaGopatopHas paGora Ne9 2 np2.1-2.3 JI1.2713.1
Wsyuenue Goroadderra /J1a6/ 2.52.629- 2122

7.3 -pelleHue 3a1ay ol oo 2 2.19 JI1.2J12.1J13.1
-MIOATOTOBKA K BBIMOJIHEHUIO na60paT‘Qi;5\Hdﬁ paboThI 2133
-paboTa ¢ y4eGHUKOM M KOHCIIEKTOM /Cp/

7.4 Tema 7.2 Ctpoenue atoma 2 JI1.2J12.1
PasBuTHe B3MVII0B Ha CTPOCHHE BelIecTRa. 3aKOHOMEpPHOCTH B 0133
4TOMHBIX CIIEKTPaX Bogopoaa. Monens atoma Tomcona. OmNbIThI
Pesepdopna no paccesuuio o -wactum,. 2
Inanerapras Mozess aroma. [Tocrysars: H. Bopa. Uanyuenue u
TIOTJIOLIEHHE OTOHOB NPH MEPEXOLE ATOMA C OHOIO YPOBHsI
SHEPTHH Ha Apyrod. Buner cnexktpos. Criektp YPOBHEH 3HEpTUK
aroma Bojopoja. 2 ‘
l'vnoresa ne bpoiins. BosnHoBsle cBoiicTBa 49acTHL. BosHbl ae
Bpotins. KopryckynspHo-BonHoBOM nyanusM. CrioHTaHHoe |
BBIHYXICHHOE H3y4YeHHEe. KBAHTOBLIE ONTHYECKUE reHeparops 2
/Jlex/ :

TS Tema 7.3 Atomuoe aapo 2 JI1.2J12.1
Metonel HaGnmo e s 1 perucTpaLum JMEMEHTAPHBIX YaCTHLL. 9133
OTKpBITHE PagHMOaKTHBHOCTH. OIBIThI Pesepdopna no onpesnenenuio
COCTaBa pannOaKTUBHOTO H3JTy4YeHns. CBOHCTBa anbda-, Gera-,
raMMa-u3y4eHus. BnusHue painoakTHBHOCTH Ha IKHBbIC
OpraHu3Mbl, 2
OTKpbITHE MPOTOHA K HeHTpPoHa. HyknoHHas Moaess aapa
[eiisenGepra-Fpanenko. 3apsn sapa. Maccoroe urciio anpa.,

Uszoromnsr, Anbda-pacmar. ONIEKTPOHHBIIA ¥ TIO3UTPOHHBIN GeTa-

pacnan. ['aMma-u3myyeHne. 3aK0H paguoaKTHBHOTO pacnaga. 2

OHeprus cBA3M HYKJIOHOB B sAIpe. Snepusle cusl. Jedekt Macco

anpa. Sinepusle peakiyu. JleJeHe U CHHTe3 anep. AnepHsiii

peakrop. TepmosinepHslit curres. IIpo6iems! u NEePCNEKTHBLI

ANEPHOH SHEPTETHKH. DKOJIOTHIECKHE aCIIEKThI AAEPHOM

OHEPreTHKH. DJIeMEHTapHbIe YacTHLbL. OTKpLITHE MO3UTpOHA.

DyHIaMEHTANbHbIE B3AUMOICHCTBHSA, 2

/Jlex/

Paznen 8. DnemeHTr! acTpoHOMUM U acTpopU3UKH NnP-1.13.3

8.1 Tewma 8. DnemenTs! acTpodusnku 2 416471 JI1.2J12.1
Bun 3s&3nnoro ne6a. Cossesnus, apkue 3pE37b1, TTAHETbI, HX 448.18.3 3133
BUIMMOE BIKeHHe. ColHeuHas cucteMa. [1naneTs! 3eMHokH yna141.8
TpynmbL. [1NMaHeTh -PUraHTbl M X CIYTHUKHY, KapIIMKOBBIE MJIAHETEI. 2,1-2,133.1
Maneie Tena ConneuHoit cucrempr, 2. 3.2
Cosnue, Gorocdepa u armocdepa. CoTHEUHAs aKTHBHOCTD. YA 1.12.1-

Wcrounuk sueprun Connua u 38831, 2 /Jlex/ 2.6
8.2 JlaGoparopras pa6ora Ne 10 2 np2.152.17 JI3.1

Wcenenoranue ten Conueunol cucremsr /J1a6/

3132




8.3 3BE3IBI, HX OCHOBHbIE XapaKTePUCTHKY, Huarpamma «cnextpasbHbii 2 4 JI1.2J12.1
KJIacC — CBETUMOCTbY. 3BE3IBI MIABHOMN MOCAEAO0BATE N bHOCT . 3133
3aBHCHMOCTb «Macca — CBECTHUMOCTbY A4 3BE€3[ I'JIABHOI
NOCIICN0BATENLHOCTH. BHyTpenHee cTpoenue 38831, CoBpemennble
TPEACTABIICHNA O IPOMCXOXKAEHUH 1 3BooUMH ComHLua, 1 3883,

OTanel )U3HM 3BE30. 2
Mneuneiit [TyTs — Hawa anakruka. Tonokenne H IBHXKEHHE
Conuua B [Nanaktuke. THIBI FATAKTHK, Panvoranaktuku u KBAa3aphbl,
UEpHEIe ABIPEI B AApax ranakTuk. Beeqennas. Pacminpenue
Beesnennoit. 3axon Xa661a. Bospacr u panuyc BceenenHoii, Teopus
Bosneworo B3peiea. MaciutaGuas CTpYKTypa BeeneHnHoii.
Hepewennsie npoGremsr actporomun. 2
Jlex/
Pazmen 9. IMpomesxyrounas aTrecranms (ox3amen)
9.1 Pasbop KOHTPOIBHBIX BONPOCOB (rpynmnosast koHcysnbTaLms) /KD/ 1 4 JI. 1121
31 52 33

9.2 IToBTOpenue pasnenos JUCLUUITMHEB 1 NPOXO0XKAEHUE THIIOBbBIX 1 10 JIT. 1121
TECTOBLIX 3amauuii /CI13/ 3132233

9.3 Cucremaruzauus 1 06061eHue 3HaHmil /DK3amen/ ] 4 JI. 12,1

Ty 5132203

9.4 Paz6op KoHTposibHbIX BOnpocos (rpymneBas koHcynbraums) /KD, 2 4 JI1.2712.1

P 2132033

95 [loBTOpeHHe pasnenos AUCUMIUTHHEL i MPOX0MACHUE TUIOBBIX 2 8 JI1.2J12.1
TECTOBEIX 3aganuti /CI13/ e 013233

9.6 Cuctemarnsauus u 06061IeHIe 3HAHMI /DK3amen/ 2 4 JI1.2J12.1

01052 53
5. DOH/{ OLIEHOYHBIX CPEACTB
IMpunaraercs: otaenbHo
5 Yt’{E’EHO-METOﬂHIIECKOEﬂ HHOOPMAUMOHHOE OBECIIEYEHUE TUCIUILIAHDI
'6.1. Pexomenayemas JiuTepaTtypa
“=-6:1.1. OcHOBHAast AMTepaTypa
ABTOpEI, COCTaBUTENH 3arnague M3narenscTso, ron
JI1.1 | B.®. JImutpuesra DOusuka. YuebHuk (ocHOBHAs Jmreparypa): Insa CI1O | yactb AKUHOHepHOoe 001L1eCTBO
DJIEKTPOHHAs Bepcus yueGHKKa "M3narenscTBo
"poceerenue”, 2024
J1.2 | B.D. Mmurpuesa Dusnka. YueOuuk (OcHOBHAs Juteparypa): ns CIIO 2 yacts AKUHOHEpHOE 0011eCTBO
OnexTpoHHas Bepcus y4eGHMKa "M3narenscTeo
"Tpoceewenne", 2024
6.1.2. Jononuurenbuas JIHTEpaTypa
ABTOPBI, COCTABUTEIH 3arnasue Msparensbctso, roa
JI2.1 | B.®. Imutpuena Pusuka 3agaun no Gpusuxe. (JononHUTENbHAS snureparypa): s M.: Uspatensckuii uentp
CI1I0 gt "Axagemus", 2019
6.1.3. MeToanyeckue paspadorku
ABTOpEI, cocTaBuTen 3arnaBue Hsparenscreo, rog
J3.1 |IO.A. Ilerposa Duzuka. MeTOIMUECKHE YKA3aAHNS 10 BLITONHEHHIO Eropeesck: EATK T'A, 2024
nabopatopHbIx padot: mist CI1O
6.2. D1eKTPOHHBIE yueOHbIe U3AAHUS 1 3J1EKTPOHHbIE 00PA30BATEIbHbIE PeCyPebl
21 DenepantHelii LeHTp MH(POPMALMOHHO-00PA30BATENbHBIX pecypcos
22 Axanemuk. CI0Bapu U 3HLUKIONENNH
33 ITonroroeka k EI'D
6.3.1 JIuueH31oHHOE H CBOGOAHO pacnpocTpansieMoe NporpaMmMHoe obecreuenne, B TOM YHcJle 0TEUeCTBEHHOI0
MPOU3BOACTBA
6.3.1.1 | HUH monuTopuHra kauecTsa npodeccuoraTbHOro 06pazoBaHms
6.3.1.2

SJ'IGKTPOHHaﬂ 6ubnuoreka HOPMAaTHBHO-TEXHUYECKOMN HOKYMEHTALIMU TUITOB BO3AYLUHBIX CyIOB




6.3.1.3 | DnextponHas Oubsmoreka-Ennnoe okn

0 I0CTyna K 00pa3oBaTe/bHbIM 1 MH(OPMALIMOHHBIM pecypcam
http://window.edu.ru/catalog/

6.3.1.4 | O6pazoBaTenbHbI] nopran https://nauka.club/

6.3.1.5| 000 «MurennexTy - Jadoparopus MMUC

6.3.1.6 | OGpazorarentnas nnardopma D5C "Jlanp"

6.3.2 Tepeuenb npodeccHOHATLHBIX 033 TAHHLIA 1 HH(OPMAUHOHHBIX CHPABOMHBIX CHCTeM

6.3.2.1 | Exunas xonnexkuus un(bposux 00pasoBaresibHbIX pecypcos

6.3.2.2 | O6pazosarenbHbiii nopran Hayka

6.3.2.3| 000 «HUH MOHHMTOPHHIa KauecTBa NpodeCcCHOHANBLHOro o0pa3oBaHus» (MnTepHeT-Tpenaxepsr)

6.3.2.4 | OnexTponHas 6ubaroreka MITY [A MI'TY T'A: DnexTponHoe XPaHUIIHIIE y4eOHON SOKYMEeHTaLHH

7. MTO (0060pyaoBanme 0 TeXHIIeCKIo CPEACTBA 06yuenms)

7.1 | nst peanuzariim nporpaMMel HCUHIITHED] HMEIOTs Y€OHBIl KaOMHET Gu3ukn u naboparopus OPEIZIN

7.2 | B yueGHOM KabuneTe meeTcs BO3MOXHOCTE 06ECMeunTE CBOGOAHbIN A0CTYN B MIHTEPHET BO BpeMs YueBHOr0 3aHSITHS U B
NEepHUOX BHEYYEOHON NeATEIbHOCTH 00yuvaromuxcs,

7.3 | B xaGuHeTe UMeeTcs MynbTHMEIUHHOS o6opynoBanue, MoCpeACTEOM KOTOPOTro Y4aCTHHKH 00pasoBaTeLHOTO MpoLecca
MOTYT NPOCMATPUBATH BU3YaNbHYIO HHYOPMALMIO N0 (H3KKe, CO3NABATD NPE3EHTALIMH, BUIEOMATEPUANBI U T. 1.

7.4 | Obopynosanue yue6HOro kaGuHeTa:

7.5 | - mocago4Hkle MecTa no KOJIMYECTBY O0YHAIOMINKCS

7.6 | - pabouee mecTo npernonaBares;

7.7 | - AEMOHCTPAaUHOHHOE 060pYOBaHHE 1o usnke (06LWEro HazHAYCHNS 1 TeMaTHYeCKHe Habopb!)

7.8 | -Texnuyeckue cpencTsa 00yueHus: KOMIIbIOTEP C JIMLEH3HOHHBIM NPOrPAMMHBIM O0eCIeyeHHEM MYJIbTHMEAHATIPOEKTOP,
UHTEPaKTHBHAS JOCKA,

7.9 | - KOMIIEKT y4e6HO-HATIIS THBIX rocobuit o ¢usuke;

7.10 | O6opynosanue na6opatopun u pabounx mMecT 1aGopaTopuu:

7.11| - paGoune mecta 15 00yYaroUIMXCS;

7.12 | - pabouee MecTo npenogaBaress;

7.13 | - KOMIUIEKTEI 71a00PaTopHOro 06OPyNOBAHUS ATIx NPOBENEHHS Ta0OPATOPHBIX PadoT:

7.14 | Mizyuenue IBIOKEHNMA TeJT 1O HAKIOHHON TIOCKOCTH

7.15 | Onpenenenye BI3KOCTH KUAKOCTH

7.16 | OnpeniesieHne OTHOIEHHS TETOSMKOCTCH. rasa

7.17 | Usyuenue a51ekTpocTaTHaeckoro nos .- -

7.18 | ITIpoBepka 3akoHa Oma

7.19 | Onpenenenue yckopenns cB060AHOTO NageHus METO0M KoJieGaHuii

7.20 | Onpenenenue GpokycHoro PacCTOAHUS JIMH3bI

7.21 | bBunpusma ®penens

b

7.22 | Usyuenue porosddexra

7.23 | Mccnenoanue ten ComHeuHOM CHUCTEMEI.

- 8. METOAUYECKHE YKA3AHII 11O OCBOEHUIO JMCIUILTHHBL / ©OPMBI i METO/bI KOHTPOI

Kontpons u oretka pesynsratos ocsoenms JUCLHITIAHEI «Dusukay
- BBITIOJIHEHHE 00A3aTeNbHBIX 3aaHMIl;

- YCTHEIH onpoc;

- ponTansHeIii onpoc;

- OLICHKA KOHTPOJIBHBIX Pabor;

- OLCHKA BBIMOJHEHHUS JaDOPaTOPHBIX paboT;
- OLEHKA MPAKTUIECKUX Pa0oT (pelIeHus KaueCTBEHHEIX, pacueTHeIX 3amay);
- OLICHKA T€CTOBBIX 3aMaHMIi; 323

- DK3aMeH,
MeTonp! oueHku pesynsTaToB o0yueHwust:
Wrorosas ouerka no aucuuminue (opmupyercs npenoaaatesienm Ha YK3aMeHe ¢ YHYETOM HE3aBHCHMOH OLEHKH YyPOBHA

00pa30BaTENbHBIX JOCTHKEHMUI] obyuaroimxes nocpencrsom G0 Ha nopTane i-exam.ru u ¢ y4eTom cpeaHero dana
YCTEBAEMOCTH 00YYaKoLIErocs. ST

Ha sanatusax HCIIONb3YIOTCA AKTUBHBIE U MHTEPAKTHBHBIE METOLI M TEXHONO MM,
PITJ] wiu ee gacth MOXeT 6biTh pcainzoBana ¢ npumeHenuem D0 u JIOT.
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