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1. HEJIA OCBOEHUA AUCUUTNIUHBI (MOY.JIs)

1.1

Couepma}me nporpaMmmal «DuUzHKa» HaMpaBJICHO Ha NOCTUIXKEHHUE CJICAYOLIMX LeJie:

1.2 | - ®opMHpoBaHKE HHTEPECA U CTPEMIIEHHs 00YYAIOLIIXCS K HAy YHOMY U3YYEHHIO MPUPOILI, PA3BUTHE X
HHTCJUVICKTYaJIbHBIX U TBOPYECKEX CIIOCOOHOCTEN;

1.3 | - PasBuTHe NpEACTABIEHU) O HAYYHOM METO/IE MO3HAHHS U POPMHPOBAHHE HCCIISA0BATENbCKOTO OTHOIIEHHS K
OKPY KAFOLUM SIBJICHUSM;

1.4 | - PopMHUpOBaHKEe HAYUHOrO MUPOBO33PEHHS KAK PE3Y/IbTATa H3y4eHHs OCHOB CTPOEHHS MaTepHH U (PYHIAMEHTAIbHBIX
3aKOHOB (PH3HKH;

1.5 | - ®opMupoBanue yMeHUH 0OBACHAT ABNEHHS C HCTIONL30BAHHEM (PM3HUECKUX 3HAHMI M HAYUHBIX 1OKA3aTE/bCTE;

1.6 | - ®opMHUpOBaHKE MPEACTABICHHUI O POJIH GU3HKH JJIs Pa3BUTHA APYTHX ECTECTBEHHBIX HAYK, TEXHUKH H TEXHOIOTHH.

1.7 | Ilnanupyemele pe3yJibTaThl OCBCSHHUS OUCLHIUTMHEL «Du3ukay onpenenstores B cootsercrenn GI'OC COO,
koHKperuzauuei @OIT IUCUUIUTAHBI U C YYETOM TEXHOIOTHYECKOro Mpodus crieuHaabHOCTH.

1.8 | B pamkax nporpavmbl «Pusnka- 06y4alolMMICs J0CTHIAIOTCa InuHOCTHbIE (JIP), MeTanpeamertbie (MP), mpeaMeTHbie
Anst 6asosoro (IMP) u3yueHus pesynabTarhl B.COOTBETCTBHK ¢ TpeGosanuamu PIOC cpenrero obiero o0pazoBaHusl.

1.9 | JMYHOCTHBIE PE3YJIbTATEI

1.10 | RO/KHBI OTpaXaTh B YaCTH:

1.11] 1) rpaxnaHCcKOro BOCIIUTAHUS:

1.12 | JIP1.1 c0pMHPOBaHHOCTb IPAXkTAHCKOM MO3MLMHK 06y YAIOWIErocs Kak aKTHBHOIO W OTBETCTBEHHOTO UjleHa POCCHICKOrO
of1ecTna;

1.13 | JIP1.3 npunsTHE TPAAULHOHHEIX O0IIEUETOBEUSCKUX T'YMAHUCTHYECKUX M AEMOKPATHUECKHX LIEHHOCTEL;

1.14 [ JIP1.5 roTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTb B HHTEPECAX IPAKIAHCKOTO 0OIIECTRA, YIACTBOBATD B
CamOyMpAaBJICHUH B y4€OHOM 3aBEIEHHH U JETCKO-IOHOLIECKMX OPraHM3alHusx;

1.15 | JIP1.6 ymeHue B3auMOAEHCTBOBATE C COLMANBHEIMU HHCTUTYTAMHU B COOTBETCTBUM C UX DYHKLHAMY U HA3HAUESHHEM;

1.16 | JIP1.7 roTOBHOCTb K T'YMaHHUTAPHOMN U BOJIOHTEPCKOM NeATENEHOCTH;

1.17 | 2) naTpUOTHYECKOTO BOCITUTAHHS:

1.18 | JIP2.1 chopMHPOBAHHOCTE POCCKICKOM IPaXKNAHCKOM MAEHTHUHOCTH, NAaTPHOTH3MA;

1.19 | JIP2.2 ueHHOCTHOE OTHOLIEHHE K rOCY1aPCTBEHHBIM CHMBOJIAM, JIOCTHKEHUAM POCCHIICKHX YUEHBIX B 0GIACTH (U3HKH I
TEXHHKE;

1.20 | 3) 1yXOBHO-HPABCTBEHHOIO BOCITMTAHUS:

1.21 | JIP3.2 c$pOpMHpPOBaHHOCTb HPABCTBEHHOIO CO3HAHMS, ITHUECKOrO NOBEACHMS,

1.22 [ JIP3.3 cOCOOHOCTD OLEHMBATL CUTYALIMIO M IPMHUMATh OCO3HAHHbIE PELIEHH, OPHEHTHPYSICD Ha MOpasbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B AESITEILHOCTH YUEHOTO;

1.23 | JIP3.4 oco3HaHue JTMYHOTO BK/Ia[a B IOCTPOEHHE YCTOHUUBOTO Gy ayLIEro;

1.24 | 4) 5CTETHYECKOrO BOCITUTAHUS:

1.25 [ JIP 4.1 scTeTHYecKOe OTHOWIEHHE K MUPY, BKIOYAsA 3CTETHKY HAYYHOTO TBOPUESCTBA, npucyuero GU3nUecKkoi Hayke;

1.26 | 6) TpyIOBOT'O BOCTIATAHUS:

1.27 | JIP6.3 unTepec k pasnuuHbM chepam mpodeCCHOHANBHOM AEATENBHOCTH, B TOM UHCIE CBA3AHHBIM C (uznKoi 1
TEXHUKOH, YMEHHE COBEPINATE OCO3HAHHEIN BBIOOp Oy ayLuei Npodecchu U peann30BbIBATL COGCTBEHHBIE JKU3HEHHbIE
TUTaHbI;

1.28 [ JIP6.4 roTOBHOCTB 1 CTIOCOOHOCTS K 0GPa30BAHHIO M CaMOOBPa3OBAHHIO B 061ACTH (DU3UKH Ha MPOTSDKEHUH BCEH MKHU3HH;

1.29 | 7) 2x00rHYECKOTO BOCIIMTAHUS :

1.30 | JIP7.1 chopMUpPOBAHHOCTb 3KOJIOTHYECKO# KY/IbTYPBI, OCO3HAHHME I100aNbHOMO XApaKTepa IKOMOrHUECKHX npobuiem;

1.31 | JIP7.2 nnanupoBanue u OCyIECTBEHHE AEHCTBHIA B OKpYIKatOLIEH Cpesie Ha OCHOBE 3HaHMs Lesell yCTONYMBOro pa3BUTHS
UeJIOBEUECTBA;

1.32| JIP7.4 pacLuypeHHe OIbITa NeATENbHOCTH YKONOTMUECKOH HANPABNEHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUE 110 ¢duzuke,;

1.33 [ 8) LleHHOCTH HAYYHOTO MO3HAHMS:

1.34 [ JIP8.1 chopMHPOBEHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA GU3UUECKON HAYKH;

1.35 [ JIP8.3 ocosHaHHe LIEHHOCTH HAY<HOM AESATENBHOCTH, FOTOBHOCTh B MPOLIECCE M3y UCHHs (U3MKK OCYIIECTBIATE
TIPOEKTHYIO U HCCIICA0BATE/BCKY:0 NEATENBHOCTE MHONBHIYAJIBHO U B IPYIIIIE.

1.36 | B npouecce DOCTKEHHS TMUHOCTHBIX PE3yNIBTATOB OCBOEHHS NPOTPaMMBI 10 (PU3HKE A YPOBHS CpeaHero obuiero
00pazoBaHHs y 00y4arOLHXCsl COBEPUIEHCTBYETC SMOLMOHATbHBIH HHTEIIEKT, MPE/NONAralo i chOPMHPOBAHHOCTD:

1.37 | camoco3HaHNs, BKITIOYAIOWIETO CIOCOGHOCTh MOHUMATB CBOE IMOLIMOHAILHOE COCTOAHHE, BUIETh HATIPABIICHHUS Pa3BUTHA

COOCTBEHHOM SMOLIMOHANBHOI Cephl, GBITL yBEpEHHBIM B cebe;




1.38 CamoperyJIMpoBaHHus, BKJIFOUAOLIErd CAaMOKOHTPOb, YMEHHE NMPUHUMATL OTBETCTBEHHOCTD 3@ CBOE MOBENEHHUE,
cnocobHOCTh a[anTupoBaTbCsAd K IMOUMOHAILHBIM U3MEHEHUAM U NpOosBJIATb Fl16KOCTb, ObITh OTKPBITBIM HOBOMY,

1.39 | BHyTpeHHel MOTHBaUMH, BKITIOYAIOLIEH CTPEMICHUE K JOCTIKEHHIO LIENH H YCeXy, OITHMHU3M, MHULIMATUBHOCTb, YMEHHE
JEeHCTBOBATh, UCXOJS U3 CBOUX BO3MOXKHOCTEN;

1.40 OMITATHH, BKJIIOUAIOLIEH CIOCOOHOCTL MOHUMATD SMOUHOHAIbHOE COCTOSIHUE APYTUX, YUHUTLIBATL €0 pu OCYUECTBICHUN
O6LL[€HI/I${, CrocoOHOCTb K COYYBZTBHIO U COMEPEIKMBAHUIO,

1.41 | coUMabHBIX HABBIKOB, BKIFOYAKCLUMX CIOCOGHOCTh BEICTPAMBATE OTHOLUEHHA C APYIMMH [IOBMHU, 3a60THTBCA, POSBIATS
UHTEPEC U Pa3pelaTh KOHPIUKTEL.

1.42 | METAITPEAMETHBIE PE3YJIbTATEI

1.43 | BOJKHEI OTPaXKaTh:

1.44 | OBnanenye yHUBEpPCAILHEIMH [IC3HABATELHBIMU JEHCTBUAMM:

1.45 | 1) 6a30BBI€ JIOTHYECKHE AEHCTBHA:

1.46 | YT1nl.1 camocTosTensHO (OpMY.TUPOBATL M AKTYANH3MPOBATE MPOBIIEMY, PACCMATPHBATL €& BCECTOPOHHE;

1.47 | VI1n1.3 onpenenaTs L AeATE1bHOCTH, 3a[aBaTh MapamMeTpbl H KPUTEPUH MX JOCTHIKEHHS

1.48 | YI1n1.4BBIABNIATE 3aKOHOMEPHOGTH K [IPOTHBOPEUHS B PACCMATPUBAEMBIX PHBHUCCKHX SIBICHHSIX;

1.49 | YT1nl1.5paspabareiBarth M1aH pelieH|s NPOGIEMBbI C yUETOM aHANIN3a HMEIOLIMXCA MATEPHANLHBIX 1 HemaTepHalibHbIX
PeECypcoB;

1.50 | YTIn1.6 BHOCHTb KOPPEKTHBbI B NEATEILHOCTD, OLEHHBATH COOTBETCTBHE PE3YJILTATOB LIE/ISM, OLEHHBATH pHCKH
MOC/IEACTBHH NEATEILHOCTH;

1.51 | VI1n1.7 kCOpIMHHUPOBATE H BBIMOJHATE pafoTy B yCAOBHAX PEATbHOrO, BUPTYaNbHOIO H KOMOMHHPOBAHHOTO
B3aMMOJEKCTBHS,

1.52 | VI1n1.8 pa3sBuBaTh KPeaTHBHOE MBILLIEHHE TIPH PEIEHUH KUBHEHHBIX npobem.

1.53 | 2) 6a30BBIe HCCIIEMOBATENLCKHE TEHCTBHS:

1.54 | YI1n2.1 Bnageth HayYHOM TEPMUHOJIOTHEHN, KIIOUEBBIME MOHITHAME W METOAAMH bu3naeckoil HayKu;

1.55 | YTIn2.2 BnaneTs HaBBIKAMH y4eGHO-HCCIENOBATENLCKOH U TPOSKTHOMN AESTENbHOCTH B 061aCTH (hu3MKH, CIOCOOHOCTEIO 1
FOTOBHOCTBIO K CaMOCTOATEILHOMY IIOUCKY METOIOB PELIEHHS 3a/1ad (PM3HYECKOrO COMePIKAHUs, TPUMEHEHHIO
PasIUYHBIX METOAOB MO3HAHMUS,

1.56 | YT1n2.3 BnaneTs BUOAMH JEATEEHOCTH 10 MOJTYUEHHIO HOBOTO 3HAHUS, €0 HHTEPIpETaLnH, NpeodpazoBaHUIO U
TIPUMEHEHHIO B Pa3NINIHBIX Y4EOHbIX CUTYALMAX, B TOM UMCIIE TIPH CO3MAHHH Y4eGHLIX IPOEKTOB B 06J1aCTH QU3HKH,

1.57 | ¥T1n2.4 cTaButh 1 GOpPMYIHPOBETE COGCTBEHHBIE 3a/1aul B 06PA30BATENBHON ASATEILHOCTH H KU3HEHHDIX CUTYyaLUsAX;
CTaBUTb POOJIEMBI H 3a1a4H, JOMYCKAOLNE albTEPHATUBHbIE PELLIEHHS

1.58 | YT1n2.5 popmupoBaTh HayuHbIi ~HIT MBILICHH, BAAAETH HAYUHOMH TEDMUHOMOTMEH, OGLIEHAY YHBIMH KJTHOUYEBBIMU
TIOHATUAMH M METONAMHY;

1.59 | YI1n2.6 cTauth 1 ¢opMyIMpPOBaTE COGCTBEHHbIE 3a1aUH B 00PA30BATEIBHON AESTENLHOCTH, B TOM HYHCTE MPH U3YUYEHUH
¢busMky;

1.60 | YT1a2.7 nasath OLEHKY HOBBIM CHTYAL(KSM, OLEHUBATb NPHOGPETEHHBII OMbIT;

1.61 | YI1n2.8 BEIABIATE NPUYMHHO-CIIEICTBEHHBIE CBA3H H aKTyalqu3MpOBATh 331a4y, BbIABUIATL FUITOTE3Y €€ PEILEHHS,
HaXOMHTB apryMEHTBI JIsl IOKA3aTEbCTBA CBOMX YTBEPIKAEHHH, 3a1aBaTh MapamMeTpbl 1 KPUTEPHH PELICHHUS;

1.62 | VI1n2.9 aHann3upoBaTh MOTYUYEHHEIC B X0 PELIEHHS 3a1aul Pe3yIbTaTh, KPUTHUECKH OLEHUBATD HX JOCTOBEPHOCTS,
[POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

1.63 | YT1n2.10 naBath OLEHKY HOBBIM CHTYALMAM, IPUOGPETEHHOMY OIIBITY;

1.64 | YI1x2.11 ymMeTh HHTErpHUPOBATE 3AaHUs U3 PA3HBIX MPEAMETHBIX 00acTeil;

1.65 | ¥I1n2.12 yMeTh NepeHOCHTh 3HAHHS 10 (YU3UKE B IPAKTUUECKY IO OOMACT KU3HEAEI TENDHOCTH

1.66 | VI1n2.13 BBLABUraTH HOBEIE HAEK. MPEUTAraTh OPUrHHATBHbBIE TOAXObI H PELLCHHS

1.67| 3) paboTa ¢ uHpOpMarLHeii:

1.68 | YI1n3.1 BianeTh HaBbIKAMK MOTyHeHHs HHPOPMALMH (U3MUECKOr0 CONEPIKAHHS, H3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENEHO OCYLIECTBIIATE MOUCK, aHAJIU3, CHCTEMATH3ALMIO H HHTEPTIPETALIIO HH(OPMALMK PA3IHYHEIX BHAOB U
dbopM npencraeneHus;

1.69 | YI1n3.2 cosnaBaTe TeKCTbl YU3HULCKOTO COMEPKAHMA B PABTHUHBIX (opmarax ¢ yu&Tom HazHaueHWs MHPOPMALHU 1
LieNeBoH ay AMTOpUH, BbIOMpPas OMTHMAbHYIO OPMY [IPEACTABAEHHS U BU3Yan3aLii,

1.70 | ¥T113.3 oueHHBaTL LOCTOBEPHOC b, IETHTHMHOCTb HH(OPMALIMH, € COOTBETCTBHE NPABOBBIM M MOPAIBHO-3THUYECKUM
HOpMaM;

1.71 | YT153.4 ucrone30Bath CPEACTBA FHPOPMANMOHHEIX M KOMMYHHKALHOHHBIX TEXHOJIOT M TMPH PEILEHUH KOTHUTHBHBIX,
KOMMYHWKATHBHEIX H OPraHU3aLlHOHHBIX 3a[1a4 ¢ COONI0AEeHHEM TPeOOBaHUI IPrOHOMUKH, TEXHUKH 630IaCHOCTH,
THI'HEHBI, PECYpPCOCOEpeeH s, MPaBOBLIX H STHYECKMX HOPM, HOPM HH(POPMALMOHHO 6e30MaCHOCTH;

1. 772 | OrRnanedue VHURANCA TLULIMU AMMYLALATUDLULINMT AT mnianm:




1.74 | YKal.1 ocywecTBnaTth obweHHe Ha Ypokax GM3MKK U BO BHEYPOUHON AEATENbHOCTH;

1.75 | YKa1.2 pacniozHaBaTh Mpeanochiki KOHMIMKTHBIX CHTYaLHil W CMATUATh KOHPAMK T

1.76 | YKn1.5 pa3B&pHYTO M IOTMYHO A371araTh CBOIO TOUKY 3PEHMS C UCMIOAB30OBAHHEM 3bIKOBBIX CPENCTB.

1.77 | 2) coBMecTHas AEATENLHOCTE:

1.78 | YKn2.1 noHuMaTh u MCnosib30BaTh MPEUMYLIECTBA KOMAHAHOM U HHANBUAYabHOM padoTshl;

1.79| VKa2.2 BpIOMpaTh TEMaTHKY M METO/bI COBMECTHBIX NEHCTBHII C yu&TOM OBLINX MHTEPECOB K BO3MOXKHOCTEHN KaXKI0ro
u/leHa KOJJICKT#Ba,

1.80 | YKA2.3 npuHUMATh LeJIM COBMESTHON AESTENLHOCTH, OpraHU30BbIBATD 1 KOOPAMHHUPOBATb JEHCTBHUS MO UX HOCTHIKEHUIO:
COCTaBJIATH TaH JEHCTBUMN, PaCIpeNensTe PO C yYETOM MHEHHIT yUaCTHHKOB, 00CY K/IaTh PE3YIbTAThl COBMECTHOMN
paboThl;

1.81 | YKn2.4 oueHHBATE Ka4eCTBO CBOErO BKJIANA W BKIAa KXKIOr0 YYaCTHHKA KOMAH/bI B OOIIMH pe3yJIbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

1.82 | YKn2.5 npeanierate HOBbIE IPOEKTHL, OLCHUBATD UIEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH, MPaKTUYECKOH 3HAUUMOCTH;
MPOSBIIATE TBOPYECKHE CIIOCOOHICTH U BOOOpaXkeHHe, ObITh HHUUMATHBHBIM;

1.83 | YKnA2.6 0CyImecTBsTE NO3UTUBHOE CTPATErHYECKOE OBEASHHE B PA3IHYHBIX CHTYALUAX, POSBIISTS TBOPYECTBO U
BOOOpa)KeHHUE, ObITh HHULIMATHBHBIM.

1.84 | OBnaneHye yHUBEPCAIbHBIMK PETYJIATHBHBIMH AeHCTBUAMM:

1.85] 1) camoopraHuzanus:

1.86 | YPnal.1 caMOCTOSTENBHO OCYLIECTBIISATh O3HABATESbHYIO NEATENBLHOCTb B 06ACTH (JM3HKH H aCTPOHOMHH, BBIABIISTh
NpOOJIEMBI, CTABUTH H QOPMYJSIMPOBATE COGCTBEHHbBIE 3a1aUH;

1.87 | YP11.2 caMOCTOSITE/IBHO COCTABIIATE MIAH PEMIEHHS PACYETHBIX M KAY€CTBEHHbIX 3a/1a4, M/1aH BbITOMHEHNS PAKTHYECKOH
paboThl ¢ yUETOM HMEIOLIMXCA PECYPCOB, COGCTBEHHBIX BO3MOKHOCTEN H MPEANOUTEHNH;

1.88 | YPnl.3 paciumpsats paMki y4eOGHOrO NpeaMETa Ha OCHOBE JTMYHBIX MPEANOUTEHHIl;

1.89 | YPal.4nenate oco3HaHHbI BEIGOpP, apryMEHTHPOBATD €ro, 6paTh Ha ce6s OTBETCTBEHHOCTD 3a peLieHue;

1.90 | YPal.50ueHuBaTh NPHOOPETEHHSIH ONBIT;

1.91| YPnl.6 cmoco6eTBOBaTE HOPMUPOBAHHIO UM TIPOSBIEHUIO 3PYULIMH B OBIACTH (HU3MKH, TOCTOSHHO MOBBLILATHL CBOMH
00pa3oBaTeNbHbIN U KyJIbTYPHEIE YPOBEHE.

1.92 | 2) caMOKOHTPOJIB:

1.93 | YPa2.1 naBaTe OLEHKY HOBBIM CETYaLMsIM, BHOCUTb KOPPEKTHBEI B AESTE/IEHOCTD, OLIEHHBATH COOTBETCTBHE pe3yabTaToB
LM,

1.94| VPn2.2 BriapeTh HaBBIKAMH MO3HABATENBHOMN peieKCHH Kak OCO3HAHHS COBEPLIACMbIX ACHCTBHIT H MBICTUTETbHBIX
MPOLECCOB, X OCHOBAHUH U PE3VJILTATOB;

1.95 | YPn2.3 ucnonb3oeath NpuEMe pehIekKCHH V1A OLEHKH CUTYALMH, BEIGOpa BEPHOTO PELIEHUS,

1.96 | YPn2.4 ymMeTe OLeHHBATH PHCKH ¥ CBOEBPEMEHHO MPHHUMATh PELICHHE M0 WX CHIIKEHHIO!

1.97 | YPn2.5 pasBuBath COCOGHOCTD BUAETH MUP C MO3HLMH IPYrOro YeI0BeKa.

1.98 | 3) mpunsTHE cebs 1 ApyrUX:

1.99| YPa3.1 npunumarte cedst, MOHMMES CBOW HENOCTATKH U A0CTOWHCTBA;

1.100 | YP13.2 npuHAMAaTL MOTHBEI M apryMEHTbl APYTHX MPH AHANH3E PE3YJIbTATOB AEATENbHOCTH;

1.101 | YPx3.3 npusHaBaTh CBOE NpaBo H MPaBo APYIHX Ha OLIHOKH.

1.102 [ [TPEAMETHBIE PE3VJIbTATB. B 1 cemectpe

1.103 | TTIP1.1 [leMOHCTpHPORATh HA LIPHMEPAX POJIb U MECTO (PH3HKH B (opMHUpoBaHKK COBPEMEHHOM HAyYHON KAPTHHBI MUDa, B
Pa3BUTHU COBPEMEHHON TEXHUKHU U TEXHOJIOTHIA, B IIPAKTHUECKOH NEATeTLHOCTH JTFOEH

1.104 | TTP1.2 YuHTBIBATE IPAHUIIBI IPUMEHEHES H3YYEHHBIX (PH3UUECKHX MOIENEH: MaTepuaibHas TOUKa, MHepLUUaIbHas
cucTeMa OTCUeTa, abCOIIOTHO TBEPAOE TENO, MACANbHBIN [a3; MOJENIH CTPOEHHS Fa30B, JKHIKOCTEH H TBEpIBIX Tel,
TOYCYHBIH JJIEKTPHIECKUH 3apaf - IPH PEIeHHH PU3NIECKUX 3a1ay

1.105 | [TP1.3 Pacmo3HaBats (usndeckue aBieHns (MIPOLECCh) H OGBICHATE X HA OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJIAPHO-
KHHETHYECKON TEOPHH CTPOCHHS BELIECTBA U NIEKTPOAHHAMHKI: PABHOMEPHOE M PaBHOYCKOPEHHOE MPAMOIHHEHHOE
ABWKEHHE, CBOGOIHOE MAACHHE TEJ, ABHIKEHUE TI0 OKPYKHOCTH, MHEPLIHS, B3aAUMOAEHCTBHE TesT, Anddy3us, GpoyHOBCKOS
ABHIKEHHE, CTPOEHKE JKHAKOCTEH U TBEPABIX TEJI, U3MEHEHHE 00BEMA TeJ PH HArPEBAHMH (OXJIAKIEHHH), TEMIOBOE
PaBHOBECHE, UCTIAPEHHUE, KOHASHCALNS, MUTABJICHHE, KPUCTAITM3ALMA, KHIIEHHE, BIAXKHOCTh BO3MYXa, MOBBILIEHHE
AaBJICHWA rasa MPH €ro HarpeBaHHU B 3aKPBITOM COCY/IE, CBA3b MEXY NapamMeTpaMK COCTOSIHMS ra3a B H30MPOLECCax;
JJIEKTPHU3ALHUA TeJI, B3aUMOAEHCTEHE 3apsia0B

1.106 [ ITP1.4 OnuceiBaTh MeXaHHUECKOE ABHKEHHE, UCMIONb3Ys (PUIHUECKHE BEHUHHbI: KOOpJIMHATA, MYTb, [EPEMELLEHHE,
CKOPOCTb, YCKOPEHHE, Macca TeJie, CUla, HMIYJIbC TeJ1a, KHHETHUECKas SHEPTUs, NOTEHUNHAbHAS IHEPIHs, MEXaHHYecKas
paboTa, MeXaHH4eCKas MOLIHOCTE; MPH OMUCAHWHU MPABUILHO TPAKTOBATb (PH3HUYECKUI CMbICI UCTIOJIb3YEMBIX BEUYUH,
MX 0003HAYEHHS U EMHHLIBI, HAXDIUTb HOPMYJIbI, CBA3LIBAKOLINE AAHHYIO (uzryecKyto BeTMYKHY C APYTHMU
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1.107 [ TTP1.5 OnuceIBaTh H3yYEHHBIE TEIUIOBEIE CBOHCTBA TeJI i TEILIOBbIE ABJECHHS, HCMOb3Ysl (U3HUECKUE BETHUHHBL:
NaBJIEHHE ras3a, TEMIEpaTypa, CpeHssd KUHETHYECKas SHEPTUs XaOTHUECKOIO IBHIKEHHSI MOJIEKYJ1, CpeHEKBaApaTHYHAs
CKOPOCTB MOJIEKYJI, KOJIMYECTBO TCILIOThI, BHYTPEHHA SHEPrus, paboTa rasa, ko3 puuMeHT noe3Horo AeicTBuUs
TEIIOBOTO ABUIATENS; MPH OMHCAHUM CPABUIIBHO TPAKTOBATh (PU3HUECKHH CMBICS HCTIO/B3YEMbIX BETMUHH, UX
0003HaYCHHs! U EANHHLIBI, HAXOTATL (POPMYJIbI, CBA3BIBAIOLUME NAHHYIO (PM3HUECKYIO BETHUHHY C APYPHMH BETMUHHAM

1.108 [ ITP1.6 OnuceiBaTL M3yUeHHEIE 3IEKTPHYECKHE CBOHCTBA BEUIECTBA M IEKTPHUECKHE 5iBICHHS (MpOUECChI), HCTIONB3Y
(pH3MUECKME BETHUMHBL: 7IEKTPFYECKUH 3aPsL, SMEKTPUUECKOE TOMIE, HAMPAKEHHOCTL [0/, MOTEHLHA, pasHoOCTb
MOTEHUMAJIOB; TPH OMHCaHUH MPABWILHO TPAKTOBATH (PU3MUECKUI CMbIC/ KCTOJIB3YEMbBIX BETMUMH, UX 0003HAUYSHHS U
CIMHHMLBL, yKa3bIBaTh (POPMYJIbl, CBA3LIBAIOIINE JAHHYIO (H3HMUECKYHO BEMUMHY C APYTUMH BEJIMYHHAMH

1.109 [ ITP1.7 AnanusupoBats GU3NUECKHE NPOLECCH] U SIBIEHHS, HCMOMB3Ys (PUHYECKHE 3aKOHb! 1 MPUHLIMITEL: 3aKOH
BCEMHUpPHOTO TAroTeHus, I, IT u [11 3akonel HpIOTOHA, 3aKOH COXpaHEHHUS MEXAHUYECKOH 3HEPTHH, 3aKOH COXpaHEHHUs
AMITyJIbCA, MPUHLMIT CYNEPIIO3ULHU CUT, NPUHUMI PABHOMIPABHSI HHEPLHUATBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHOKMHETHYECKYIO TECPHIO CTPOCHHs BELECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEAHEH KMHETHUECKOH SHEPrUH
TEMJIOBOTO IBHAKEHHS MOJIEKYJ1 ¢ a0COMOTHON TeMNepaTypoH, MepBbIi 3aKOH TEPMOANHAMUKH; 32KOH COXPAHEHHUS
3JIEKTPUUECKOr0 3apsna, 3akoH Kynona; mpu 3ToM pasinyaTs CIOBECHYI0 GOPMYJIMPOBKY 3aKOHA, Er0 MaTEMaTHYECKOe
BBIP@KEHHE U YCIIORUS (TPaHULBL, 00JIaCTH) IPUMEHMMOCTH

1.110 | [TP1.8 OGBACHATL OCHOBHbIE MPEHLMUIIE! ASHCTBUS MALLMH, IPUOOPOB M TEXHUUECKHX YCTPONCTB; pasnuyaTh yCIOBHs UX
0€30MacHOro UCION530BAHMUS B IIDBCEIHEBHOM JKU3HU

1.111 [ ITP1.9 BBINOAHATE SKCNEPHMEHTBI [0 HCCIEAOBAHUIO (PU3MUECKHX ABNEHHH M IPOLECCOB C HCIIONb30BAHUEM MpSIMBIX U
KOCBEHHBIX H3MEPEHHI; K 3T0* (HopMysMpoBaTh MpobiieMy (3amauy) M rUnoTesy yueGHOr0 SKCnepuMenTa, co0upaTh
YCTaHOBKY M3 MPEIOKEHHOTO 0D0PYA0BAHHSA, TPOBOANTE OMBIT W (JOPMYIUPOBATH BbIBOBI

1.112 | TIP1.10 OcymecTBaaTh MpAMbIE # KOCBEHHBIC U3MEPEHHA (PU3HUECKUX BEJMUNH; [PH HTOM BbIOMPATh ONTUMANbHbIH
cnoco6 U3MEPEHUs U UCTOJIb30BaTh M3BECTHEIE METOLbI OLIEHKH MOTrPEeUIHOCTEN H3MEpeHHH

1.113 | [TP1.11 Hccnenosath 3aBUCHMOCTH MEKIy (H3HYECKMMH BEMUMHAMM C UCTIONb30BAHHEM MPAMBIX H3MEPEHHH; NIPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMECHPOBATH Pe3yJIbTaThl MOJYUEHHOH 3aBUCUMOCTH (DH3HUECKUX BETMUMH B BHAE TaGNHIL U
rpaduKOB, JaTh BEIBOABI [0 PE3YJILTATaM MCCIIEN0BAHMUS

1.114 | TIP1.12 Cobnronate npasiia 6e30MacHoro Tpyia np1 NpoBeNEHUH HCCIENOBAHMI B paMkax yueOHOro IKCIIepHMEHTa,
YueOHO-HCC/IeI0BATEIBCKOH M POEKTHOM EATENBHOCTH C MCTIONb30BAHHEM H3MEPHTEIbHBIX YCTPOHCTE 1 J1abopaTopHOro
00opyaoBaHUs

1.115 [TIP1.13 PetuaTe pacueTHbIE 3aJa5H C SBHO 3a@aHHOM (PU3MUECKOM MOLENbIO, UCMOJIb3Y A (PU3MUECKUE 3aKOHBI 1
MPUHIAIIEL, HA OCHOBE aHA/IM3a YCIOBUA 3ala4 BLIOUPATh (PM3MUECKYIO MOJEIb, BbLAEATL (PU3HUECKHE BEMHYHHbI 1
(hopmyIBI, HEOGXO/IAMBIE /I €€ PELICHHS, IPOBOAKTL PACUETHI H OLEHUBAT PEaTbHOCTD [OIYYEHHOTO 3HAUCHUS
(H3HMIECKOH BETHYHHBI

1.116 | [1P1.14 PemaTs kxaueCTBEHHbIE 3aJaut: BHICTPAHBATE JIOTHUECKH HENPOTUBOPEYHBYIO LIETIOYKY PACCYXKAEHUH C ONIOpOoH Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUYECKHUE SBIICHHS

1.117 | TTP10.15 Mcnons30BaTh Mpy pelisHuy yueOHbIX 3a1a4 COBPEMEHHbIE MHDOPMALMOHHBIE TEXHOMOMMH IS MoKCKa,
CTPYKTYPHUPOBAHHUSI, UHTEPNPETAUNH U NPELCTABICHHNS y4eOHOH M HAYUHO-TIONY SIPHON MH(OPMALMH, MOIYUEHHOH U3
Pa3IMYHBEIX HCTOYHHKOB; KPUTHYSCKHY aHATH3HPOBATH MOJyYaeMyI0 HH(POPMALIMIO

1118 [T1P1.16 [TpuBoaAuTE MpUMeEpbI B a8 POCCHHCKUX U 3apYOeKHbIX YUYEHbIX (PU3MKOB B Pa3BUTHE HAYKH, OObICHEHHE
TIPOLECCOB OKPYXKAIOILEr0 MUPA, B PA3BATHE TEXHUKH W TEXHOJOTHI

1.119 | TIP1.17 Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3MKE B MOBCEAHEBHOM KM3HH /15 06ECHeUeHns 6e30MNacHOCTH npu
OOpalleHHH C IPUGOPAMU U TEXHUUECKKMH YCTPOHCTBAMH, 111 COXPAHEHHUS 3M0POBbS H COOIMIOICHHS HOpM
SKOJIOTHYECKOr0 TIOBEIEHHS B OKPY:KaloLeH cpele

1.120 | [1P1.18 PaGoTats B rpynre ¢ BBICOMHEHHEM Pa3IMUHbIX COLMANBHBIX POsel, MJIaHKUPOBATHL PabOTY IPYTIILI, PALHOHAILHO
pacnpeaenaTs 06A3aHHOCTH U II2HUPOBATH NEATENLHOCTb B HECTAHAAPTHBIX CHTYALMSIX, a1eKBATHO OLEHUBATD BKIAL
K&XIIOT0 M3 yYaCTHMKOB IPYIIIEI B PEIIEHHE PACCMATPHUBAEMOH MpoG/eMbl

1.121 | [TIPEAMETHBIE PE3YJIbTATBI Bo 2 cemectpe

1.122 | TTP2.1 leMOHCTpPUpPCBATh Ha MPUMEPAX POSb M MECTO (DU3UKHU B (opMupoBaHKH COBPEMEHHOMN HayUHON KapTHHBI MUPA, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHONOTUH, B IIPAKTHYECKON NEATETLHOCTH JIFOEH, LENOCTHOCTh ¥ €IHHCTBO
(u3HUeCcKOil KapTHHBI MUpPa

1.123 [ [1P2.2 YauThIBAaTh IPaHHLBI IPUMEHEHHS U3y IEHHDLIX (PH3HUECKIX MOJIEIEH: TOueUuHblii SJICKTPUUECKUHN 3aps, AAepHast
MOJENb aTOMa, HyKJIOHHas MOJC/> aTOMHOTO Apa MPpH PEIIeHUH PU3MYECKUX 3a1au

1.124 | T1P2.3 Pacno3HaBath Qusnyeckre sBaeHus (MPOLUECCH)  0GBACHATL X HA OCHOBE 3aKOHOB SJIEKTPOAMHAMMKH H
KBAHTOBOW (DU3MKH: SJIEKTPUUECKAS POBOAUMOCTD, TEIIOBOE, CBETOBOE, XMMHUECKOE, MATHHTHOE ASHCTBHS TOKA,
B3aMMO/IeIICTBHE MATHUTOB, NIEKTPOMAarHUTHAs MHIYKLHS, AeHCTBHE MAPHHTHOTO 11015 Ha MPOBOAHHK C TOKOM 1
ABMWIYIIMACA 3apsiAl, 9JICKTPOMAarEUTHbIE KONEOAHH U BOHBI, IPIMOIMHEHHOE PACTIPOCTPAHEHHE CBETa, OTPasKEeHHE,
MpENoMIIEHHE, HHTephEpeHLHs, NM(pPaKLUs U TIONAPHU3ALKS CBETA, IUCNIEPCHS CBETA, ()OTOIIEKTPHUECKHI 3 (eKT
(dboToaddexr), cBETOBOE NABNEHHE, BOSHUKHOBEHHE JIMHEHUATOrO CMEKTPa aTOMa BOOPOd, €CTECTBEHHAS H
HCKYCCTBEHHAS paguOaKTUBHOCTE




1.125

T1P2.4 OnucrIBaTh ¥3yYEHHBIE CBOMCTBA BELLECTBA (JIEKTPHUSCKHUE, MATHUTHBIE, ONITHYECKHE, JNEKTPHUECKYHO
NPOBOJMMOCTD Pa3IMYHBIX CPEl, M 3JIEKTPOMAarHUTHBIE SBJECHHS (MPOLECCHI), HCTOJb3Y s (PU3UUSCKHE BETUYHHBI:
JJICKTPUIECKHH 3apall, CHJla TOKE, 3JIEKTPHYECKOE HANPAKEHUE, BJIEKTPUUECKOE COMPOTHBIIEHHE, Pa3HOCTb MOTEHLHAIOB,
O/1C, paboTa ToKa, MHIYKIMA MarHUTHOTO MO, cuila Amnepa, cuia JlopeHua, MHIYKTUBHOCTD KaTyILIKH, SHEPrUs
3JIEKTPUYECKOr0 U MarHUTHOTO FOJIEH, MEPHO M HacTOTa KojebaHuit B kosebaTebHOM KOHTYpE, 3apsi U CHjla TOKa B
NPOLECCe rapMOHHYECKUX JIEKTPOMArHUTHBIX KOJieOaHuH, ()OKYCHOE pacCTOsHHE M OMTHUECKAS CHITa JIMH3BI, MPH
OMHCAHHMH NPABUIILHO TPAKTOBATH (U3MIECKHH CMBICI HCTIONBb3YEMBIX BEJTMUHMH, HX 0003HAUCHUS H eIMHULBI; YKA3bIBATh
(opmyTBl, CBS3BIBAOLLME JAHHYO (PH3MUECKYIO BEMUHHY C APYTHMH BEAUUHHAMH

1.126

[1P2.5 OnuceiBaTh H3Y4YC€HHbIC KBAHTOBBIC ABJICHHWA WU MPOUECCHI, UCITONB3Y S (l)IBH‘leCKHe BCJIMYHUHDBIL: CKOPOCTb
3JIEKTPOMAruMTHbIX BOJIH, IJIMHA BOJIHbI U 4aCTOTa CBETA, SHEPTUs U UMITYJIbC (I)O’I'OHEI, nepuoa noJsypacrana, SHEprus
CBS3M ATOMHBIX AA€P; NPY ONMUCAHUN NPABUJIBHO TPAKTOBATH (bl/l?;ldlleCKI/]ﬁ CMbICJT UCITOJNBb3YEMbIX BEJIUYHH, UX
0603HavYeHusa U €IU-1HULlbl;, YKa3biBaTh (bOpMyJ'lbl, CBA3BIBAIOILIME JaHHY O CbI/I3MLI€CKy}O BEJIMYHHY C APYTMUMH BEJIMYUHAMH,
BBIYUCJIATb 3HAYCHEKEC CI)I/I3H'~ICCKOI71

1.127

[TP2.6 AHaNU3UPOBATL (PU3HUECKHE MPOLIECCH U SIBJICHHS, HCIIONB3Ysl (PUBMYECKHE 3AKOHbI M PUHLIMIIBL: 3akoH OMa,
3aKOHBI MIOC/IENOBATEILHOTO U Napa/IEJIbHOTO COSMHEHHs MPOBOAHUKOB, 3aKOH Jkoyis - JleHwa, 3aK0H
3JICKTPOMArHUTHON MHIYKUWH, 33KOH IIPAMOJMHEHHOTO pacIpOCTPAHEHHS CBETA, 3aKOHbI OTPAKEHHS CBETA, 3aKOHbI
TNPEJIOMJIEHHs CBETE, ypaBHeHue DHHwTeHHa A1 GoToaddexra, 3aK0oH COXpaHEHHs IHEPTHH, 3aKOH COXPAHEHHUS
UMITYJIBCA, 3aKOH CCXPAHEHHA SJ-eKTPHIECKOTO 3aps/a, 3aKOH COXPaHEHHsI MaCCOBOr0 YMcla, MoCTynarsl bopa, 3akon
PaIMOaKTHBHOIO pachazna; MpH 3TOM Pa3IH4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMATHYECKOE BRIPAYKEHHE U
yCIoBUs (FPaHHLIBL, 00JIACTH) NPHMEHUMOCTH

1.128

ITP2.7 Onpenenats HanpasIeHUe BEKTOPA. MHAYKLHHA MarHUTHOTO 11015 IPOBOIHMKA C TOKOM, CHJIbI AMTIEPA M CHJTEI
Jlopenua

1.129

[1P2.8 CTpoUTH M OTIMCHIBATE H300paXKEHHE, CO3ABAEMOE MIIOCKUM 3€PKAIOM, TOHKOH JIMH30

1.130

[1P2.9 BBINOIHATE 3KCMEPUMEHTBI N0 KCCAEN0BAHHIO (PH3MUECKUX ABJACHHUHM M MPOLECCOB C HCMOBL30BAHHEM MPSIMBIX H
KOCBEHHBIX H3MEPEHU; NPU 3TOM (POPMYTUPOBATE Mpodnemy (3anauy) 1 runoTesy yuedHOro IKCrnepuMenTa, coGupaTh
YCTaHOBKY M3 MPEINIOKEHHOTO 060PYNOBAHUA, TPOBOANTL OMBIT H (POPMYIHPOBATHL BbIBO/IbI

1.131

[1P2.10 OcymecTBIEATE NpsAMBIE H KOCBEHHEIE M3MEPEHHUs (PU3MUECKUX BEJMUMH; 1P ITOM BbIOHPATH ONTHMATEHBII
CroCco0 U3MEPEHHs 4 UCMONBb30BATh H3BECTHBIE METO/bI OLEHKH MOTPELIHOCTE H3MEPEHNMH

1.132

[TP2.11 Mccrnenosats 3aBUCUMOCTH (PU3HUECKUX BEIHUHMH C HCTIONb30BAHAEM MPAMBIX M3MEPEHHIL; IPH STOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIBTAThI TOYUEHHOH 3aBUCUMOCTH (PU3UUECKHMX BEMUYMH B BUIE TaOIHUL[ U
rpaduKOB, AETATh BHIBOBI [0 PE3YJIHTATAM MCCIEN0BAHHUS

1,133

[1P2.12 Cobimoznate npapuia 6€30MacHOTQ TPYAA MPH MPOBEACHHH HCCIENOBaHUIT B paMKkax yueGHOr0 SKCTIepUMEHTa,
Y4eOHO-HCCIEOBATEILCKON M MPOEKTHON AEATENLHOCTH C HCIIOIB30BAHHEM H3MEPUTESBHBIX YCTPOICTB U TAG0PaTOPHOro
obopynoBaHus e

1.134

[1P2.13 Pemate pacueTHEIE 331491 C SBHO.3a0aHHOM (U3MUECKOH MOIENBIO, NCMONB3Ys (U3HUECKHE 3aKOHbI U
NPUHLMIIBL; HA OCHCBE aHAIK3a Yy CJI0BUS 34/1a9K BRIOUPATh QHU3MUECKYIO MOJEIb, BBIACIATL (PHU3UUECKUE BETHUMHBI U
(bopMyibl, HEOOXOMUMBIE [T €€ PEIICEHS, IPOBOAUT PACYETHI U OLEHUBATL PEAbHOCTD MOdy4eHHOrO 3HAYCHHU
(bu3U4YeCKON BEUYKEHBI

1.135

[1P2.14 Pewars KauecTBEHHBIE 331a4H: BEICTPAUBATE JIOTHYECKH HEMPOTHBOPEUHBYIO LIENIOUKY PAacCyKIEHUH ¢ OMnopoH Ha
H3YYEHHBIE 3aKOHEI, 3aKOHOMEPHOCTH U (PU3HYECKHE SIBJICHHS

1.136

[TP2.15 Hcnonb30BeTh NPU PELIEHHH YUEOHBIX 3a1au COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOIOMMH 1T MOMCKA,
CTPYKTYPHUPOBAHHA, MHTEPNPETALUNN W NPEACTABIEHHS YUeOHON M HayYHO-MONYJIIPHON MH(OPMALIMK, NOTYYEHHOH U3
Pa3IMYHBIX UCTOYHHKOB; KDUTUUECKH aHANTH3UPOBATH MOJY4aeMYH0 HH(OPMALIMIO

1.137

I1P2.16 0OBACHATE NPUHLMITBI AEHCTBUA MALIMH, MPHOOPOB 1 TEXHUUECKUX YCTPOHCTB; PA3IHuaTh YCIOBHS HX
6e30MacHOro UCTION>30BAHMA B TOBCEAHEBHOM JKU3HU

1.138

[1P2.17 I1pHBOAKMTB NPUMEPBI BKNAA POCCHHCKHX H 3apyOeKHbIX yUEHBIX(PU3UKOB B PA3BUTHE HAYKH, B OOBACHEHHE
[POLIECCOB OKPYKAIOLIEr0 MUPa, B PA3BUTHE TEXHUKH W TEXHONOIHI1

1.139

[1P2.18 Mcrnonb30BeTh TEOPETHYSCKUE 3HAHMA MO DHU3MKE B MOBCEAHEBHOM KM3HN [ 06eCreueH s 6e30MacHOCTH npu
o0pallenuy ¢ mpubcpaMu ¥ TEXHAUECKHMH YCTPOUCTBAMMU, 11 COXPaHEHHsl 310POBbs U COOJIOAEHHA HOPM
9KOJIOTHYECKOTO IMOBEAEHUS B OKPYIKaIOLel cpene

1.140

[1P2.19 PaboTats B "pymnmie ¢ BLILOJHEHHEM PA3THYHEIX COLHAIBHEIX POIEH, IIAHUPOBATL PAGOTY IPYIIIIBI, PALUOHATBHO
pacnpenesnaTs 00A3&HHOCTH U ITAHUPOBATh ACATENBHOCTE B HECTAHAAPTHEIX CHTYALUAX, A1€KBATHO OLIGHHBATD BKJIA]L
Ka)K[IOr0 U3 YYaCTHHKOB IPYMIIBI B PelISHHe paccCMaTpUBaeMoi pobieMsl

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJALHOM ITPOTPAMMBI

Lukn (paznen) OIT: [T

3. HIJIAHUPYEMBIE PE3YJIbTATDI




4. CTPYKTYPA U COIEPKAHUE TUCHOUITINHBI

Kog HanmeHoBaHHe pa3/1e/i0oB H T€M /B 3aHATHS/ Cewmecrp / | Yacos | [lnanupyembie | Jlutepatypa
3aHATUA Kypce pe3ynbTaThl H 3JIL.
pecypchbl
Paznen 1. Beeaenne. @®H3NKa M METOAbI HAYYHOI0 NO3HAHUS NIP-1.13.34.1
1.1 ®u3KKa - Hayka 0 npupose. HayuHble METOIbI I03HAHMS 1 2 6.47.14.48.1 JI1.1
OKpY>Karomero Mupa. Posib skcnepyMeHTa 1 TEOpHH B MPOLECCE 3.3 Il 32
MTO3HAHKs NPUPObl. DKCIEPEMEHT B husmke. Moenuposanme Yrnp 1418
(u3MueckuX ABAEHUI 1 npoleccoB. HayuHble rUIOTE3kI. 2.1-2133.13.2
DusHYeCKUe 3aKOHbI U TeOpUU. [ paHULIBI TPUMEHUMOCTH YKA 1.12.1-2.6
(u3nuecknx 3akoHOB. [IpUHLMN COOTBETCTBUSA. POsIb M MECTO nei1.1
(usnkn B hopMHpOBAHMH COEPEMEHHON Hay4HOH KapTHHBI MIPA, B
MPaKTHYECKON NEATENbHOCTH JitoaeH. /Jek/
Paspen 2. Mexanunka NP-1.13.34.1
2.1 Tema 2.1 Kunemarika - 1 12 | 64714481 [ J1.1J12.1
MexaHuueckoe fBrkeHne. OTHOCHTENBHOCTh MEXaHHYECKOTrO 8.3 2133
ABKeHHs. CrCTeMbl 0TcueTa. TpaeKTOpus, epeMerieHre, CKOPOCTh Yrp 1418
(cpenmHss CKOpoCTh, MTHOBEHHAS CKOPOCTB) H YCKOPEHHE 2.1-2.133.13.2
MaTepUAIbHON TOYKH, X MPOEKLMK Ha OCH CHCTEMBI KOOPAHHAT. YKA 1.12.1-2.6
Cnugomertp. Croxenue nepeMemeH}iﬁ W CIIOXKEHHE ckopocTei. 2 ne1.1-1.41.7-
PagHoMepHOE MpsAMONMHEHHOE ABMKEHUE 1 ero rpaduueckoe 1.18
onucanue. 2
PaBHOYCKOpEHHOE MPSIMOJTHHENHOE JBKOKEHHE U €ro rpaguyeckoe
omucaHue. 2 St
CeobonHoe maneHue. Yckopedue 03060;11{01"0 nafeHus. 2
[IpoBenenye cTapTOBOM AUAHOCTHKH 110 BBIMOJHEHHUIO 3aaHUI
BITP. 2 :
Kpusonuneiinoe npwxenne. FaBHoMepHOe NBHIKEHHE MaTEpPHANLHOM
TOYKH I10 OKPYKHOCTH. YTJIOEas CKOPOCTb, JIMHEHHAs CKOPOCTb.
[lepron u wacrota. LleHTpocTpemuTensHoe yckopenue, 2 /Jlex/
2.2 JlabopaTopnas padora Nel 1 2 JI1.1J12.1J13.1
M3ydeHne OBUKEHUS TeJ [0 EAKJIOHHOM mjIockocTH /J1ab/ 2132
2.3 -peleHue 3amay o 1 1 JI1.1J12.1J13.1
-[IOATOTOBKA K BHINOJHEHHUIO JTaO0PaTOPHOI paboTEI 913293
-paboTa ¢ y4eOHHKOM U KOHCI:EKTOM
-pelIeHue 3ama4y
/Cp/ AU
2.4 Tema 2.2 [lunamuka 1 10 JIT.1J12.1
ITpuHIMI OTHOCUTENBHOCTH [ aures. HCpBbII/I 3aKOH HbroTOHA. 0133
HuepuunanbHble cUCTEMBI OTCEETA (I/ICO) Macca Tena. Cuia.
[TpyHIMI CYTIeprO3uIKHK CHl. 2
Bropo#t 3akon HeroToHa mis MatepuansHol Touku B UCO. Tpetuit
3akoH HproToHa a1 Matepuar bHbIX Touek. 2
3aKOH BCEMHPHOTO TAroTeHus. Cuna TAKECTH, BEC, HEBECOMOCTb.
IlepBas kocmuueckas CKOPOCTh. JIBHIKEHHE HCKYCCTBEHHbIX
CITyTHUKOB. 2
Cuna ynpyroctu. 3akoH [yka. Cvma’rpeHm Cyxoe Tpenue. Cuna
TPEHHUs CKOJIBXECHHS M CUJla TREHUsA NoKos. KoadduureHt Tpenns.
Cusia COPOTUBIICHHUS MPY IBFKIKEHUH TENA B KUIKOCTH HIH raze. 2
[loctynaresnbHoe U BpamaTeabHOE ABIKEHNE a0COMIOTHO TBEPIOrO
Tena. MOMEHT CHJIbl OTHOCHTEINbHO OCH. BpaiieHHs. [11e40 Crbl.
VYcnosus paBHOBecus TBepAOro Tena B UCO 2 /Jlex/
2.5 JlabopaTopHast padora Ne2 1 2 JI1.1J12.1J13.1
OmnpeneneHue BI3KOCTH HKUIAKOCTH /J]a6/ I1 32
2.6 -pelIeHHE 3a7a4 1 1 JIT.1J12.1J13.1
-MOJrOTOBKA K BBITMOJHEHUIO JIA00PaTOPHOM paboTh! 0105233

-pabota ¢ yueOHHKOM U KOHCIIEKTOM
/Cp/




2.7

Tema 2.3 3aKoHbI COXpaHEHWs B MEXAHUKE

Mmmysbc MaTepuanbHOM TOYKH , CHCTEMBI MaTepUasbHbIX TOUEK.
MMy ibC CUJTBI M M3MEHEHHE HMITYJIbCA Tesla. 3aKOH COXPaHEHH
mmrtysisca B UCO. PeaktuBHOe NBIDKEHMe. [ BIDKEHME pakeT. 2
Pabora cunbl. MomHOCTE crbl. DHeprus. Kunetnueckas sHeprus
MaTepuaibHON Touku. Teopema 06 H3MEHEHUH KMHETHUECKOM
SHepruu. 2

[TorenumaneHas sHeprus. [ToTeHUHANBHAS SHEPTHS YHIPYTO
nehopMHUPOBAHHON NPYKUHEL. [[0TeHUHaNbHAs 3HEPrUs Tena BOIU3H
NOBEPXHOCTH 3eMJIH. [TOTEeHLHaTBHBIC W HEMOTEHUMASILHBIE CHITBI.
Cpa13b pabOThI HEMOTEHLMAJIEHBIX CHII C H3MEHEHHEM MEXAHUUECKO
SHEPrUH CUCTEMBI TEJI. 3aKOH COXPAHEHUS! MEXaHHUECKOH SHEPTUH.
2

[IpuMeHeHre 3aKOHA COXPAHEHUST MEXaHHYECKOM SHEPIUH, Ynpyrue
¥ HEYNpPYrue CTOJIKHOBEHUA. [IpyKUHHBIH nuctoser. 2

/Tlex/ 2

JI1. 1121
0193

2.8

-peLIeHHUE 3&1a4
-paboTa ¢ yseOHUKOM H KOHCTEKTOM
/Cp/

JI1.1J12.1
91052033

Paspen 3. MonexyasipHasi Gu3HKa U TepMOIMHAMUKA

3.1

Tema 3.1 OcHOBBI MOJIEKYJIALHO-KHHETHIECKOH TEOPHH.
OCHOBHBIE IONOKEHHS MONEKY ISIPHO-KUHETUYECKOH TEOPUH.
BpoyHoeckoe mprmkenue. Juodysus, XapakTep OBMKEHHS U
B3aHMOZEHCTBHS YaCTHUI] BelecTBa. MOJeH CTpOeHHUs ra30B,
KHUAKOCTEH ¥ TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX MoJeeil. Macca u pasmepsl MonekyJ1. Konuuectso
Bewtectsa. [TocrosHuas ABoranpo. 2

Tennosoe paBHoBecue. TemnepaTypa u e usmepenue, Llkana
temneparyp Lleaecus. Tepmomerp. Mogens vaeansHoro rasa.
OCHOBHO€ ypaBHEHHE MOJIEKYJIAPHO-KMHETHYECKOH TEOpHH
MIeaNbHOrO rasa. AGCOMIOTHEA TeMIIEpaTypa Kak Mepa cpeaHeit
KUHETHYECKOH ZHEPryH TEIUIOBOrO ABWKEHUs YacTull rasa. Lllkana
Temreparyp KenbBuna. 2

["a30Bbl€ 3aKOHEL. YpaBHEHHE I\1eHaeJ}e§:1}a—I<ﬂaneﬁp0Ha. 3aKoH
HanbToHa. M3onpouecch! B HaeanbHOM rase ¢ NOCTOAHHbIM
KOJMYECTBOM BelecTsa. ['paduueckoe npeacrasienue
M30MPOLIECCOB: H30TEPMA, M3CX0pa, H300apa. 2 /Jlex/

NP-1.13.3
416.47.1
448183
VNp1.41.8
2.1-2.133.1
3.2
VKA 1.12.1-
2.6
Mnp 1.1-1.3
1.51.7-1.18

JI1.1J12.1
3133

3.2

Tema 3.2 OCHOBBI TePMOJUHAMUKH * |

Tepmonrnamuueckas ciuctema. BHyTpeHHsS SHeprus
TEPMOIUHAMUYECKOH CUCTEMBI U CIIOCOOBI €& U3MEHEHHS.
BHYTpeHHs SHEPrus HAeatpHOro rasa. KonuyecTBO TErIOTE! 1
paboTa. Bumsl Teruonepenads: TEMIONPOBOAHOCTE, KOHBEKLIHS,
U3JTyYeHHE. TeMIOEMKOCTh. Y ebHas TEMJIOEMKOCTh BELIECTBA.
Kosmuectso TennoTe! npy Ternonepenaye. 2

[lepsbiii 3akon TepMonuHamuky. [IpuMeHeHke MepBOro 3aKoHa
TEPMOJMHAMUKH K u3onpoueccam. [Tonsatre 06 aguadbaTHOM
npouecce. 2

Tennopeie MaKHEL [IPUHLUKUNE JeHCTBHS TEMIOBBIX MALIHH,
I1peobpasoBanus sHEPruK B TEMIOBBIX MaKHAX. Kosdduument
MONIE3HOro neicTBuA Tennoso:A mawuusl (KITT). Linkn Kapuo u ero
KILI. Skonoruueckue npoGaemsl TEMI0IHepreTHkU. BTopoit 3aKkoH
TEPMOAUHAMAKH. HeoOpaTumocTs npoueccos B npupone. 2

/Tlex/ '

JI.1J12.1
2133

33

JlaGopatopnas patora Ne 3
Onpenenenne OTHOLIEHHS TerLTOeMKOCTeH rasa /J1a6/

JITJI12.1J13.1
2102

3.4

-peLieHue 3amay
-[IOJrOTOBKA K BBITNOIHEHHUIO JJab0paTopHOL paboThl
-paboTa ¢ y4e6HUKOM U KOHCTIeKTOM /Cp/

JI2.1J13.1
0139233




3.5

Tema 3.3 ArperaTHble COCTORHHU BelecTBa. DazoBble Nepexobl
[TapoobpazoBaHue U KOHACHCAUMS. “ICnapenute U KUIeHHe.
ADBCOJIIOTHAS U OTHOCHTENBHES BIAXKHOCTb BO3AYXa. [ UrpoMeTp
ricuxpomerp. HacelleHHsl# nap. Y renpHas Teriora
napoo6pa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KMIIEHHS OT
JaBJICHH.

TeEpnoe Teno. Kpucrannuueckue u aMopdHsie Tesa. AHU3OTPONHS
CBOMCTB KpHcTamios. XKunkue kpucrauiel. COBpeMeHHbIE
Matepuaiel. [InapjieHde 1 KpAcTaJum3anus. Y nejabpHas Tenaora
niagyiends. Cybnumanus. Y EaBHeHHe TemIoBoro 6anaxca. /Jlek/

JI1.1J12.1
9133

Pazpen 4. dnekTpoauHamMuka

4.1

Tema 4.1 Onexrpocraruka.

OneKkTpuzanus Tes. DIeKTpHYecKHe 3apsael. JIBa Buia
IEKTPUIECKHUX 3aPANA0B. 3aKOH COXPAHEHHUS NEKTPUUECKOTO
sapsina. BaaumopeicTBHe 3apsikeHHbIX Tesl. 3akoH KynoHa.
OnekTpockon. DaekTpoMerp. 2

OnekTpuueckoe noje. Hanps:XeHHOCTh JEKTPUUECKOrO Moss.
[TpHHLIUII CYNEPNIO3ULIUHU TTOJIeH. JINHHK HANPHXKEHHOCTH
3JIEKTPUYECKOro nmoJis. 2

Pabota cun anexrpocrarnueckoro noss. Ilotenunan. PasHoctsb
NOTEHUHANOB. DKBUIIOTEHUUEIbHbIE TOBEPXHOCTH. CBA3b MEKIY
HaNpPHKEHHOCTBIO M PA3HOCTE:O MOTEHLMATOB 3MEKTPUUECKOTO MO,
2 R

[poBOAHMKH, AU3IEKTPUKH U TTOIYTPOBOAHUKH. [IPOBOAHUKH 1
JUBJIEKTPUKU B IOCTOSHHOM 2JIEKTPAYECKOM rosie. [Tospusanus
IHOJIEKTPUKOB. JIM3IEKTpHUEeCcKas POHHLIIAEMOCTb, 2
OnextpoémkocTs. KoHOeHcaTop. DNeKTpoEMKOCTS MIOCKOTO
KoHZeHcaTopa. CoeIMHEHHE KOHAEHSaTOPOB B 6arapero. DHeprus
3apsHKEHHOTO KOHAEHCATOPa. DHEPTHS dJIEKTPHIECKOTO MO, 2
/JTex/

NnpP-1.133
416.47.1
4.48.18.3
YNa 1.4 1.8
2.1-2.133.1
3.2
VKO 1.12.1-
2.6
np 1.1-1.3
1.6-1.18

JI1.1J12.1
I1 93

4.2

JlaboparopHas pabora Ne 4
HM3yueHue snekTpocTatuueckero noss /J1ad/

JI.1J12.1J13.1
3122

4.3

-pelienue 3anau
-MOJTOTOBKA K BBITIOJIHEHHUIO a00paTopHOH paboThl
-paboTta ¢ y4eOHHKOM H KOHCIIEKTOM

/Cp/ v

JIL.1JI2.1J13.1
0102233

44

Tema 4.2 TTocToAHHEI! 21eKTpUYECKHH TOK. TOKM B PasiIMUHbIX
cpenax.

OJIEKTPUYECKHH TOK. Y CIOBHSA CYIECTBOBAHHA SJIEKTPUUECKOTO
Toka. Mctounuku Toka. Cuna toka. [TocTostnubIi Tok. 3akon Oma
UL y4acTKa UErH. DJIEKTPUUECKOE COMPOTUBIIEHHE, 3aBUCUMOCTb
SJIEKTPUIECKOTO COTIPOTHUBIIEEUS OT siaT€pUala, AMHBI U TJI0anH
MONEPEYHOTO CEUCHHS IIPOBOLHMKA. Y IEITBHOE COMPOTHBIIEHHUE
BELIECTBA. AMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA. 2
[TocnenoBarenkHOe, MapajuIesHOE, GMEMIAHHOE COENHHEHIE
IIPOBOJHUKOB. 2

Ternnosoe meticTeue anekTprdeckore Toka. 3akoH [oyns-Jlenua.
PaboTa 1 MOUIHOCTE 3JIEKTPHYSCKOrC TOKA. DNEKTPOABMIKYLLAs CHIA
1 BHYTPEHHEE COMPOTHUBJIEHHE HCTOUHHMKA TOKa. 3akoH Oma ans
TIOJIHOM (3aMKHYTOM) aJIeKTpr-iecko uenu. KopoTkoe 3aMblkaHue. 2
ONEKTPOHHAs MPOBOJUMOCTH TBEPLX METAIIOB. 3aBUCHMOCTD
COTIPOTUBJICHHS METAJIIOB OT ~eMMefAaTyphl. CBEpXIIPOBOAUMOCTE.
OneKTprYeCKuit TOK B Bakyyme. CBOHCTBA 3/IEKTPOHHBIX MyUKOB. 2
[Tonynposoauuky. CoOCTBEHEAS W IPUMECHAs TPOBOAMMOCTD
noJ1ynpoBoaHUKOB. CBOHCTBA p—n-niepexona. [101ynpoBoaHHKOBbIE
npubopsl. 2 '

DJIEKTPUYECKUH TOK B PACTBOPAX M PACIUIABAX SMEKTPOHTOB,
OJIEKTPONTMTHYECKAA UCCOLMELHS. SUIEKTPOIN3. DNEKTPHUECKHit
TOK B rasax. CaMOCTOATENBbHEI 1 HECAMOCTOSTENbHbIH paspsL.
Monnus. [Tnasma 2 /Jlek/ B

JIT.1J12.1
9133

4.5

JlaGoparopnas pabora Ne 5
ITpoBepka 3akoHa Oma. /J1a6/

JI1.1J12.1J13.1
0133




4.6

-pelLueHue 3a1a4

-[IOArOTOBKA K BLINOJIHEHUIO 1al0paTOPHO padoTh
-paboTa ¢ y4eGHUKOM W KOHCIIEKTOM

/Cp/

JH.1I12.113:1
215233

4.7

Tema 4.3 MaruutHoe rnone. DMexTPOMArHUTHAS HHAYKLUS.
[ToCTOSIHHBIE MATHUTBI U MarduTHoe noJie. B3aumoaeiicTue
MOCTOSTHHBIX MarHuToB. Onb.T 3pcreaa. PaMka ¢ TOKOM B
MarHMTHOM Io:1e. 2

BekTop MHAYKUMYM MarHUTHCTO MOJI. [IpUHUMI CyTEpHO3ULIMMY.
JIuHuM MarauTHON MHIYKUK:. KapTHa JIMHUI MarHUTHOI
UHIYKLUH [I0JIS1 TOCTOSHHBIX MAarHWTOB. MarHuTHOE 1oJe
NPOBOJHUKA C TOKOM. KapTvHa IMHUH MO INTHHHOTO MPSAMOTrO
NPOBOJHUKA U 3aMKHYTOI0O KOJILIEBOT'O MPOBOJHKKA, KATYILKH C
TOKOM. 2

HeticTBHE MATHUTHOTO MOJIS HA MPSIMOJTMHENHHBIH TPOBOAHKK C
TokoM. Cuita AMriepa, ee MOSTyJTs U HampaBiieHue. BaaumoneiicTare
MPOBOIHUKOB C TOKOM. MarkWTEBIH MOTOK. 2

PaGora 1o nepemMelleH o NPOBCAHMKA C TOKOM B MATHHTHOM TOJIE.
ONeKTPOU3MEpPUTEITbHBIE MPrOopbL. 2.

JleicTBME MarHUTHOTO TOMA Ha ABMOKYLUHMICS 3apsan. Cuna Jlopenua,
€e MOIyJib U HanpasyieHue. FaGota cunel JlopeHua. 2

SIBNieHKE 37IEKTPOMArHUTHON MHIyKLHH U 3aKOH 3JIEKTPOMArHUTHOH
HHIyKUrK Papanes. DIEKTPOABHKYLIAsS CHla MHAYKUMK. [1paBuno
JleHua. BuxpeBoe aneKTpryeckos noje: "2

WHIyKTUBHOCTE. SIBIEHHE CAMOBHIYKLIMH. DICKTPOABWKYLIAS CHA
CaMOWHAYKIMU. JHEPrUsl MArHUTHCTO M0JI KaTYLIKH C TOKOM.

2 /Jlex/

NnP-1.133
4.16.47.1
448183
Yrp1.41.8
2.1-2.133.1
3.2
VKA 1.12.1-
2.6
np2.12.3
242627
2,9-2.19

JI1.2J12.1
0133

4.8

-peleHne 3agaq
-pa60Ta C yq€6Hl/IKOM H KOHCIICKTOM
/Cp/

[§8)

JI1.2J12.1
9L 92 23

Pazpen 5. Kosie6anus v BOJTHBI

5.1

Tema 5.1. MexaHuyecKkHe U 3.16KTPOMarHUTHBIE KoJieGaHus
KonebarensHoe nikenne. CBOGOIHBIE MEXaHHIECKHE KOEOAHHUS.
[apmonnueckue KonebaHus. AMILIUTY A, IEPUO, YacToTa, dasa
konebaHuit. 2

MatemaTuueckuit MasTHUK, 2

[Tpy>KHMHHBIA MasTHHK. Y paBHEHXE rapMOHHUECKHX KOJIEOaHUH.
[peBpalueHne sHEPrUM MPU rapMOHUUECKHX KONeGaHMIX. 2
[Ipencraesnenue o 3aTyXaOUHX konebaHusX. BoiHyskaeHHble
MeXaHH4Yeckue xosebanus. Peonanc. 2 /Jlex/

52

JlaGopatopHas pabora Ne 6
Onpenenenne ycKopeHHs CBCSOLHOTO MALEHUST METOIOM
xosnebaHui /J1a6/ )

JIP-1.13.3
416.47.1
448183
Yrgp1.41.8
2.1-2.133.1
3.2
YK, 1.12.1-
2.6
np2.12.3
2.42.62.8-
2.19

JI1.2J12.1
2153

JI1.2J12.1J13.1
31392

5.3

KonebaTenbHetit KOHTYp. CBCSOLHBIE 3MEKTPOMArHUTHbIE
KONEOaHNA B HAEAILHOM KOeGaTeTsHOM KOHTYpe. AHAIOTHS MEKIy
MEXaHWYECKMMHU H 3JICKTPOMArHHTHBIMH KosleGaHuamu. dopmysa
Tomcona. 3akoH COXpaHEHHs YHEPIHUH B HAEATLHOM KOJe6aTelIbHOM
KOHType. 2

BrIHY:KIEeHHEIE 3JIEKTPOMAarHHTH-Ie KoJieOanus. Pe3oHaHc.
I[Tepemennblii Tok. I'eneparTop mepeMeHHOro Toka. CHHyCOMAANLHbIH
TMIEPEMEHHBIH TOK. MOLIHOCTE NepeMEHHOT0 TOKa. AMIUTUTYAHOE U
NeHCTByIOIEee 3HAUCHHNE CHIIE- TOKA U HANPSHKEHHUS. 2
Tpancdopmaroper. [Tonyuenre, nepefaua u pacrpeneneHue
SJIEKTPO3HEPTUH. DKOJOIMMUECKHE PUCKHU MTPH MPOH3BOACTBE
3NIEKTPO3HEPTruH. KynbTypa HCIOIb30BaHHs IJCKTPOIHEPTHH B
TIOBCEAHEBHOM XH3HU 2

[Jlex/ :

JI2.1
21092

54

-peluenue 3a1a4
-TOJrOTOBKA K BBINOJHEHHIO 1a00paTopHO paboThl
-pabora ¢ yueOHUKOM W KOHCIEK™0M

/Cp/

JI1.2J12.1J13.1
J1, 92 33




5.5

Tema 5.2 MexaHHueCKHE U 2ME€KTPOMATHUTHbBIE BOJIHEI.
Mexanuueckue BOJIHEL, YCJICBHSA pacnpocTpaHenus. [lepuon.
CKOpOCTb pacnpoCcTpaHeHus U [UTHHA BOJIHBL. [Tonepeunsblie 1
NPOAOJIbHBIE BOJIHbI. MHTEpdepeHUnsa 1 AN pakums MEXaHUYECKHX
BOJIH. 2

3Byk. CkopocTh 3ByKa. 'poMKoCTb 3ByKa. BbicoTa Tona. Tem6p
3ByKa. 2

ONEKTPOMAarHUTHOE MO Kak 0COOLIH BUA MaTephH.
DJIEKTPOMAarHUTHBIE BOJHEL. Y CIIOBHS M3/TyUeH s
SJIEKTPOMArHUTHBIX BOJIH. B3anmHuas opreHTauus Bektopos E, B, v B
3JIEKTPOMArHUTHOH BOJiHE. CBOICTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXEeHUE, MPEeIOMJIEHUE, TONAPU3aLus, TUPPAKIHUS,
unTepdeperuus. CKOPOCTb IEKTPOMATHUTHBIX BOJH. 2

[1xana 5JeKTPOMAarHUTHBIX EOJIH. [[pUMEHEHHE SNeKTPOMArHHTHBIX
BOJIH B TEXHUKE M OBITY. [IpHHLMIIBI PAAHOCBA3M 1 TEEBUACHUS.
Panronokaius. DNEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAKOLLIEH
cpembl. 2

/Jex/

JI1.2J12.1
9133

5.6

-peleHue 3aaay4
-paboTa ¢ yueOHHKOM U KOHCIIEKTOM

/Cp/

JI1.2J12.1
912233

5:7

Tema 5.3. 'eomeTpuueckas crTuka.

[IpsMosMHeHHOE pacpoCTpaHeHHe CBETa B OHOPOIHON cpese. Jlyu
csera. OTpakeHue cBeTa. 3aKOHbI OTpaXKeHHs cBeTa. [TocTpoeHue
M300paXKeHH il B IJIOCKOM 3epKane. 2

[Tpenomnenne cBera. 3aKOHB NPENOMIIEHHS CBeTa. AGCOMFOTHBIHN
TniokasaTesib npesiomsieHus. [lonHoe BHyTpeHHee OTpakeHue.
[IpenenbHbIA yros NoHOro EHYTPEHHErO OTPAKEHHS. 2
Cobuparowre u paccensarowue JHH3bL ToHkas AnH3a. DoKycHOe
PaccTOsSHHUE U ONTHYECKAsH CKJIA TOHKOM JIHH3bI. 2

[Toctpoenne nsobpaxkeHuit B COOMPAIOIIMX ¥ PACCEMBAIOLIIX
JiH3aX. PopMyIa TOHKOM JIMH3bL. Y BEIUYEHHE, [aBAEMOE JTHH30MH.
Ipenensl NPUMEHUMOCTH IreAMETPHYECKOH OnTHKH. 2 /Jlex/

o

J11.2J12.1
3133

5.8

JlaboparopHas paGora Ne 7
Onpenenenne GokycHOro paccTosHus IUH3EI /J1a6/

JI1.2J12.1J13.1
210254

5.9

Wurepdepenus cera. KorepeHTHbIE HCTOUHUKH. Y CJIOBHS
HalJIOIEHUS MAKCUMYMOB M MHHHMYMOB B MHTEP(hEPEHLIMOHHOI
KapTHHE OT IBYX CUH(pa3HBIX KOFEPEHTHbIX HCTOUHHKOB.
HnrepdepeHuys B TOHKHX MkeHkax. Konbua HetoToHa.
Hcnonb3zoBanue HHTEphEPEHUMH B HAYKE U TEXHHKE. 2
HAndppakuns ceeta. JudpakiHs Ha WM B NapainebHbIX JTyuax.
HudpakunoHHas pemerka. YeaoBre HabMIOEHHS MIABHBIX
MaKCHMYMOB IIpH NaJ€HUH MOHOXPOMATHYECKOrO CBETA Ha
IM(pPaKUHOHHYIO peléTKy. 2

[TTex/

JI1.2J12.1
21.93

5.10

-peleHue 3a1au
-[IOJFOTOBKA K BBITNOJIHEHMIO 1aG0paTOPHOH paboTsl
-paboTa ¢ y4eOHMKOM U KOHCTEKTOM

/Cp/

JI1.2012.1013. 1
2135233

5.11

Jla6oparopHas paGora Ne§
Bbunpusma Openers /J1a6/

JI1.2J12.1J13.1
91 92

5.12

[Tonapusanus nonepeuHsix BesH. Ionapuszauus ceera. JBoiiHoe
Jydenpenomienue. [lonspouspl. 2

Hucnepcus ceera. 2 '

Bunet cnektpos. CrniekTpe! nenyckanus. CriekTpbl MOMIOWEHHMS,
Yabrpaduosneropoe u MHPpakpacHoe U3lyueHus. PeHTreHoBCK1e
Jiyud. X npupona u cBoiictea. 2

/Tlex/

o

JI1.2J12.1
2133

5.13

-pelieHue 3amay
-TIOATOTOBKA K BBLIMTOJIHEHHUIO ;1Ta00paTOpHO paGoTsl
-paboTa ¢ yueOHHKOM U KOHCEEKTOM

JI1.2J12.1J13.1
0132233




Paszien 6. DiiemMeHThbI CHenHa/TbHOM TEOPHH OTHOCUTENBLHOCTH NP-1.133

6.1 Tema 6 OCHOBB: CHELHANBHAM TEOEMH OTHOCUTELHOCTH 2 416471 JI1.2J12.1
[TpuHUKI OTHOCHTENBHOCTH ["asniies. ['paHULBl MPUMEHHMOCTH 448183 2133
KJTACCHYECKOH MeXaHHKH. [10CTy/IaThl CrIEUMANBHOM TeopHH yNp1.41.8
OTHOCHUTEIbHOCTH: HHBAPHAETHOCT> MOIYJISl CKOPOCTH CBETA B 2.1-2,13 3.1
BaKkyyMe, MPUHEUKUIT OTHOCUTENBLHOCTH DUHIUTEHHA. 3.2
OTHOCHTENBHCCTD OIHOBPEMEHHOCTH. 3aMENIEHNE BPEMEHH U YA 1.12.1-

COKpaLLEHHE JJIUHBI. 2.6
OHeEprus U UMIyNbC PENSITHBMCTCKON YacThLibl. CBs3b MACChl ¢ MP 2.13-2.15
SHEPrUel W UMIYJILCOM PEJATUBUCTCKON YaCTHLIbl. DHEPTUs MOKOS. 217
/Jlex/

Paznen 7. KpanroBasi pusmka JIP-1.13.3

7.1 Tema 7.1 KBaHTOBas onTHKa 2 416471 JI1.2J12.1
®otousl. KpanToBas runoresa [1naska. DHeprus U UMIYILC 448183 2123
¢orona. OtkpeITHE U Hccnenosanue GpoTosddexra. Onbith A.T. YMp 1.41.8
Cronerosa. 3axoHsl portoadpexra. 2 2.1-2.133.1
Ypaenenne DiEwTelHa amst Gorospdexra. «KpacHas rpanmay 3.2
doroaddekra. Nasnenune ceera. Onbitel I1.H. JleGenera. VKO, 1.12.1-

Xumuueckoe netictsue ceera. 2 /Jlex/ 2.6

7.2 Jlaboparopras pa6ota Ne9 2 ne2.1-2.3 JI1.2J13.1
Hzyuenue porosrtddexra /J1ad/ 252.6209- 2192

7.3 -pelieHue 3agau 2 2.19 JI1.2J12.1J13.1
-NIOJArOTOBKA K BBIMTOJIHEHHIO IIEl60p3.TQp]i—_lOP’I paboThbl 2133
-pabota ¢ yue6EHKOM U KoHcrekToM /Cp/

7.4 Tewma 7.2 CtpoeHue aToma 2 JI1.2J12.1
Pa3suTHe B3IVIA10B HA CTPOGHME BELLECTBA. 3AKOHOMEPHOCTH B 2133
aTOMHBIX CMIEKTpax Boaopoaa. Moaens aroma Tomcona. OnbITel
Pesepdopna no paccesiHuio ¢ -uactu, 2
[nanerapuas mozens aroma. [Toctyvnarsl H. Bopa. Usnyuenue u
MOTJIOIIEHHEe HOTOHOB MPH MEPEXOAE aTOMa C OIHOTO YPOBHA
SHEprud Ha Apyroi. Bunel coexktpos. CriekTp ypoBHel sHepruu
aroma Bogopona. 2
Manoresa ne Bpoiins. Bonroskie ceolicTsa uactuu. Bonub ne
Bpotins. KopnyckynsapHo-BorHOBOM myannsm. CIIOHTAHHOE U
BBIHY)KICHHOE H3MTyYeHHe. KBaHTOBbIE ONTHYECKHE FeHEPATOpLI 2
/Jlex/

75 Tema 7.3 AtomHOe s11po 2 JI1.2J12.1
MeTonb! HaOMOEHNS ¥ PETBCTPALIHU 3JEMEHTAPHBIX YACTHLL. 2133
OtkpbiTie panroakTMBHOCTH. OmbITH Pesepdopaa no onpeaeseH o
COCTaBa PaIMOAKTUBHOIO M3ryyeHHua. CBolicTBa anb(a-, Gera-,
raMMa-usiiy4eHus. BiausHue paguoakTHBHOCTH Ha KHBBIS
OpraHu3Mbl, 2
OTkpeITHE MPOTOHA M HeHTpcHa. HyknonHas Monens sapa
['eiisenGepra~liBanenxo. 3apan sapa. Maccosoe uucio aapa.

Mszoronel. Anbha-pacnan. DnekTpOHHbIN U MOUTPOHHbII GeTa-

pacnaz. ['amMma-H3nyuenue. 3aKoH PafHMOaKTUBHOIO pacnaga. 2

OHeprus CB3M EYKJIOHOB B sipe. SlnepHbie cuiibl. JledexT macchl

Anpa. SnepHsle peaxumu. [lenenue i cuntes auep. SaepHsiit

peaktop. TepmosaepHbIi cunTe3. [1p00IEMbI U NIEPCNEKTHBLI

ANEPHON SHEPTETUKU. DKOJOTHYECKHE ACTIEKTHI 5IAEPHOI

OHEPIeTHKH. DJIEMEHTapHBIE JaCTHLBL. OTKPBITHE MO3UTPOHA.

OyHnaaMeHTabHbIE B3aUMOJEHCTBUL. 2

/Tlex/

Pazgen 8. DneMeHTBI aCTPOHOMUH H ACTPO(GUINKH NiP-1.1 3.3

8.1 Tema 8. DeMeHThl acTPOGUZHKI 2 416471 J11.2)12.1
Bun 3sé3nHoro Heba. Co3Be3aus, spKue 3BE3MbI, [IAHETHI, UX 448183 2133
BuauMoe npmkerue. ConHedkas cucrema. TImaHeTbl 3eMHO ynp141.8
rpynmel. [1aHeTe! -TUraHThl E X CITyTHUKH, KapJHKOBbIE TUTAHETHI. 2.1:2.133.1
Mausie Tenna CorHEUHOM CHCTEMBI. 2 32
Connue, porocdepa 1 armocdepa. ConHeuHas aKTHBHOCTb. YKO 1.12.1-

Hcrounuk sneprau ConHua u 38&3n. 2 /Jlex/ 26

8.2 JlaGoparopHas pabora Ne 10 2 np2.152.17 JI3.1

Hccnenosanue ten ConneuHcit cuctemsl /J1a6/ 2132




[38]
N

8.3 3BE3/1bI, MX OCHOBHEIE XapaKTePHCTUKHU. JluarpamMma «CIEKTPaNIbHbIH JI1.2J12.1
KJIacC — CBETUMOCTEY. 3BE3/IBI [TTABHOM MOC/IE0BATENBHOCTH. a1 33
3aBMCHUMOCTb «MAacca — CBETEMOCTbY [T 3BE3. [NIABHOMH
TI0C/IEN0BATENILHOCTH. BHyTpeHHee cTpoeHne 38831, COBpeMEHHEIe
NPENCTABICHUA O MPOUCXOKIEHUU U dBOMoLMKU COHLUA, U 3BE3.
OTarnsl )XU3HHU 3BE30. 2

Mneynerit [TyTe — Hata Canaxkruka. [1ooXeHHe U ABUIKEHHE
Connua B I'amakrike. TUnbl ranakTuk. PagroranakTuky u KBazaphl.
YU&pHEle ABIPBI B SApax ranaxTuk. BeeneHHas. Pacunpenne
Beenennot. 3axon Xa66uma. Bospact u paguyc Beenennof, TEOPHs
Bonboro B3peia. Maciurabuas ctpykTypa BeesneHHoii.
Hepewennele npobnembr acTpoHoMuu. 2

/Jlek/
Pasgen 9. IlpomexxyTounas arrecrauus (3K3amen)
9.1 Pazbop KOHTPCIBEHBIX BONPOCOB (MPymnMoBas KOHCYbTauus) /K3/ 1 4 JI1.1J12.1
213233
9.2 IToBTOpenue pas/ienoB AMCLEIUMHBI M IPOX0XKICHHE THIIOBBIX 1 10 JI.1J12.1
TECTOBBIX 3afanuii /CI1D/ 2152353
9.3 Cucrematuzauus u 06001wesre 3HaHuiT /DK3amen/ 1 4 JI1.1J12.1
213233
9.4 Pa3bop KOHTPOJBHBIX BONPOCOB (TPyIIoBas KOHCysbTauus) /K3/ 2 4 JI1.2J12.1
513233
9.5 [loBTOpEHUE PazaesIoB AUCUHITHHEL U TPOX0KACHUE THIOBbIX 2 8 JI1.2712.1
TECTOBEBIX 3afaHi /CT1D/ ' 2103233
9.6 Cucremaruzanus u 06001IeHHe 3HaHUI /DK3aMeH/ 2 4 JI1.2J12.1
9132 33

5. ®OHJ OOEHOYHBIX CPEJCTB

Ipunaraercst oraensHo

6. YYIEBHO-METOAUYECKOE H HH®OPMAIIMOHHOE OBECIIEUEHIE AACHHUITIIAHBI

6.1. Pexomenayemas iurepaTtypa

_6.1.1. OcHoBHas 1uTEpaTypa

ABTODBI, COCTABHTENH 3arnasue Msnarensctso, rox
JI1.1 | B.®. [Imutpuesa Duznka. Yuebuuk (0CHOBHas auTepatypa): das CIIO | yacts AKUHOHEpHOE 001IECTBO
ONeKTPOHHAs BEpCUs yueOHUKA "MznarenscTo
"ITpocsewenne", 2024
JI1.2 | B.®. Imurpuesa Dusznka. Yuebuuk (OcHosHas nureparypa): Jius CI1O 2 gacts AKLHOHEpHOE 0611IECTBO
OJeKTPOHHAs BepCHs yueGHUKa "H3pnarenbcTBo

"ITpocBeienue", 2024

6.1.2. lonojHuTenbHAN AUTEPATYPA

ABTOpBI, cOCTaBUTENH 3arnasue M3narensctBo, rog
JI2.1 | B.®. ImMurpuesa ®usunke 3ana4u no Gpusnke. (JonosHuTe bHAS nureparypa): s M.: M3narenbckuit ueHTp
CI10 "Axanemus", 2019
6.1.3. MeToanueckue pa3paboTku
ABTOpBI, cOCTaBUTETH : 3arnaBue HznarenscTBo, rog
JI3.1 [IO.A.Tlerpora Dusuka. MeTOAHUECKUE YKA3AHHUS 110 BBITONHEHUIO Eropsesck: EATK T'A, 2024

naboparopHeIx pabot: aa CI10

6.2. DnekTpoHHbIE yUeGHbIe H3NAHHSA U 3JIEKTPOHHbBIE 06pa3oBaTeIbHbIE pecypehbl

J1 DenepasbHbli UEHTP HH(OPMALHOHHO-06pPA30BATeNbHBIX pecypcos

92 | Akagemuk. ClIOBapH M SHLUKIOMNEIUN

23 [Toaroroska k EI'D

6.3.1 JInnensuoHHoe U CBOGOAHO pacnpocTpaHsieMoe NporpaMmMHoe ofecrieueHne, B TOM YHCJ/Ie 0Te4eCTBEHHOr 0
NPOM3BOACTBA

6.3.1.1 | HUM mMonuTOpMHra kauecTBa MpodeccroHabHOT0 obpa3oBaHus

6.3.1.2 | Dnekrponnas 6ubaHOTEKA HOPMATHBHO-TEXHUYECKOH LOKYMEHTALMM THIIOB BO3/IYLUHBIX CYI0B




6.3.1.3 | Snextponnas 6uEnHoTeka-ENHHOE OKHO JOCTYMA K 06pa30BaTeNbHbIM U MHQOPMALMOHHBIM pecypcam
http://window.edu.ru/catalog/

6.3.1.4 | O6pasosarenbHEIA opTa https:/nauka.club/

6.3.1.5| OO0 «HMHuremnek™» - naboparcpus MMUC

6.3.1.6 | O6pasoBarensHas miardgopma IBC "Jlanp"

6.3.2 TlepeveHb nMpodecCHOHANLHBLIX 623 JAHHBIX U UH(OPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Enunas kosnnekuys uudpoBblX 06pazoBaTebHbIX pecypcoB

6.3.2.2 | O6pasoBarenbHbIi OPTaN Hayka

6.3.2.3] 000 «HHH MOHHTOPHHIa KauecTBa NPODECCHOHATLHOTO obpasoBanusy (MHTEpHET-TpeHaKeEpPbI)

6.3.2.4 | DnexrpoHHas 6ubauoreka MI'TY A MI'TV TA: DJIEKTPOHHOE XPAHUIIHLLE Y4eOHOH J0KYMEHTALMH

7. MTO (000pynoBaHue U TeXHHYECKHE CPEACTBA o0y4ueHus1)

7.1 | i peanu3auny nporpamMMbl UCLMIUIMHBI HMEIOTCS YUEOHbIN KaGUHeT busnkn n nadopatopus Gpusmku,

7.2 | B yue6HOM KaOHHeTe HMEETCH BO3MOXKHOCTb OBECTIEUHTEL CBOGOIHbIf noctyn B MIHTepHET BO Bpems yueGHOro 3aHATHS U B
TNIePHOJ BHEYYeOHOH NeATENbHOCTH 00YUaroIUXCH.

7.3 | B xabrHere nmeercs MyIbTHMEIMAHOE 060Dy IOBAHHE, IOCPEICTEOM KOTOPOro Y4aCTHHKH 00pa30BaTe/IbHOrO MpoLEcca
MOTYT MPOCMATPHUBATE BU3YATbHYKO HH(OPMALMIO MO (GU3HKE, CO3MABATH IPE3EHTALIMH, BUACOMATEPHAbI H T. .

7.4 { O6opynoBaHue y4eOHOro KabuHeTa:

7.5]|- MOCaAOYHBIE MECTA MO KOJTHYECTBY 06yqarou114xcx;

7.6 | - pabouee MeCTO NpenonaBaTess;

7.7 | - neMOHCTpaloHHOe 060py K0sane 1o Gu3nKe (0GLIEro HAZHAYEHHS M TEMATHUCCKIE Habophbl)

7.8 | -TeXHHYECKHE CPeICTBA O0YUEENs: KCMIIBIOTEp C MUEH3HOHHBIM IPOrPAMMHBIM 06EC e eHHEeM MYJIETHMEAHANPOCKTOP,
UHTEPAKTUBHAS ACCKA.

7.9 | - KOMIUIEKT yUebHO-HAMIS AHBIX TOCOGHH Mo PuBMKe;

7.10 | O6opynoBaHHe 1aH0paTOPHK M pabOYUX MECT JabopaTopuu:

7.11 | - pabouue Mecta 171 0OyUarOIIHXCS;

7.12 | - pabodee MecTO MpenoaaBaTes;

7.13 | - KOMTIEKTEI Ta0OPATOPHOTO O50PYIOBAHHS TS MPOBEACHHSA J1ab0PaTOPHBIX padoT:

7.14 | I3yueHue JBUIKEHHS TeJI 10 HAKJIOHHOM MIOCKOCTH

7.15 | Onpenenenue BI3kOCTH )KUIKOSTH

7.16 | OnpeneneHne OTHOLIEHHS TEIIOEMKOCTEN ra3a

7.17 | I3yueHue 31eKTpoCcTaTHYECKOTo OIS

7.18 | TIposepka 3akona Oma

7.19 | Onpenenenne yckepeHus cBOGOIHOTO MANEHUS METOIOM KOJIeGaHu i

7.20 | Onpenenenue GpoKyCHOrO PacCTOSHHUS JIHH3bI

7.21 | bunpusma Openens

7.22 | zyuenue doroaddekTa

7.23 | Uccnenosanue e CONHEUHON CHCTEMBI.

8. METOAMYECKHUE YKA3AHHUSI 110 OCBOEHUIO JUCIHATIINHDBL/ ®OPMbBI 1 METO/JbI KOHTPOJIA

KoHTpoub 1 onieHKa pe3ysibTETOR OCBOGHY:A AUCLUILTUHBI «DH3KKa»

- BBIMOJIHEHHE 00SA3aTENbHBIX 3aNaHMi;

- YCTHBIN OMpoc;

- ppoHTaTBHEIN onpoc;

- OLIEHKA KOHTPOJIBHBIX padoT;

- OLIEHKA BBITOJIHEHH 1Tab0PaTOPHbIX paboT;

- OLICHKA NPAKTHUYECKHX PabOT (peLueH s kaueCTBEHHBIX, PACUETHBIX 3a1a4);

- OLICHKA TECTOBBIX 3aJaHuI;

- 9K3aMeH.

MeTone! OLEHKH Pe3ysITaToE 00y eHH s

Hrorosas ouenka Mo mMCLHMIIIHHE GOPMHUEYETCs MPENofaBaTeeM Ha SK3aMEHE C YUYETOM HE3aBUCUMOH OLIEHKH YPOBHS
00pa3oBaTeNbHBIX JOCTHKEHHH 06ydalomAXCst nocpeacrsom GO Ha noprane i-exam.ru 1 ¢ yueToM cpeaHero Gana
YCIIEBAEMOCTH 00yYaroUIerocs.

Ha 3aHATHAX HCMIONB3YIOTCS AKTHBHBIE U FHTEPAKTHBHBIE METOMbI M TEXHOMOTHH.

PIIJI unu ee yacte Mosxet GbITh peannsosana ¢ npumenennem D0 u JJOT.




