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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI YUEBHOI'O
IMPEJIMETA «®U3UKA»

1.1. MecTto y4yeOHOoro npeagmera «®@u3nka» B CTPYKType OCHOBHOI Po(ecCHOHAJIBLHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI.

Pa6ouas mporpamma yueonoro npeamera OVIIL.11 «dusnukay sBIsSETCS 4aCThI0 OCHOBHOM
npodeccuonansHOM 0opazoBatenbHOl porpammsl (OITOIT) B coorBercTBHM ¢ DT'OC 110
npodeccusim CIIO.

OVII.11 «®u3ukay sBAsSETCS YIIyOJISHHBIM Y4€OHBIM IIPEIMETOM 0011e00pa30BaTEIILHOTO

[MMKJIA.

1.2. Ilnanupyemble pe3yJibTaThl 0CBOEHHSI Y4eOHOIr0 npeaMera «Dusuka.

Llensmu n3ydenus yaebHoro npeamera «Ou3nKay sSBISIOTCS CIETyIOLIHE:

° OCBOCHME 3HAHUM O Q)yHHaMCHTaHBHBIX (1)I/I3I/I‘IGCKI/IX 3daKOHAaxX W NpUHIOMUIIAX, JIC)KAIIUX B
OCHOBE COBPEMEHHON (M3MYECKOI KapTUHBI MUPa; HaNOO0JIee BaYKHBIX OTKPBITHSIX B
o0acTi PU3MKH, OKA3aBIINX ONPEACIIAIONIee BIUIHNE HA PA3BUTHE TEXHUKH U
TCXHOJIOTHHU; METOJaX HAYYHOI'O ITIO3HAHUS TPHUPOABI;

*  OBJAJCHUE YMEHUSIMHU IPOBOIUTH HAOIIOCHNUS, IUIAHUPOBATH U BHIIIOJIHATH
SKCIICPUMCHTBI, BBIIBUTATh TUIIOTC3bI U CTPOUTH MOJACIIN, IPUMCHATH ITOJTYUYCHHBIC
3HAHMSA N0 QU3KKe AT 00BSICHEHHST pa3HOOOPa3HBIX (PU3NYECKUX SBICHHUI M CBOWCTB
BCIICCTB, MPAKTUYCCKU HUCII0JIL30BATh (1)I/I3I/I‘-I€CKI/IG 3HAaHUS; OUCHHUBATHL JOCTOBCPHOCTH
€CTECTBEHHO-HAyYHOIH MH(POPMAIIH;

° Pa3BUTHUC MMO3HABATCIIBHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH
B IIpolecce MPHOOPETEeHNs 3HAaHUH U YMEHUH 110 (PU3HKE C UCTIOB30BAHUEM Pa3 JIMYHBIX
MCTOYHHUKOB HH(OPMAIIUH U COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA,

* BOCNHTaHHE YOSKJIEHHOCTH B BO3MOKHOCTH IMO3HAHMS 3aKOHOB ITPUPO/IbI, UCIIOIB30Ba
HUC Z[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I Ha 671aro pa3BUTHUA YeJI0BEUECKOH OUBUWJIN3AIIUN,
HE00XO0/IMMOCTH COTPYJHUUYECTBA B IPOIIECCE COBMECTHOTO BBIMIOJIHEHUS 33124,
YBAXKUTCIIbHOTO OTHOIICHUA K MHCHUIO OMITIOHCHTA ITPU 06CY)K)I€HI/II/I HpO6J'ICM
€CTECTBEHHO-HAYYHOT'O COJIEP>KaHMsI; TOTOBHOCTH K MOPaJIbHO-3THUECKON OLIEHKE
HCIIOJIb30BAHUA HAYYHBIX I[OCTI/I)KGHI/II\/JI, YYBCTBA OTBCTCTBCHHOCTH 3a 3allIUTY
OKpY’Karollen cpebl;

° HCIIOJIB30BaHHUEC HpI/IO6peT€HHBIX 3HAHUH 1 YMGHI/If/'I AJI pCHICHUA IMMPAKTUYCCKUX 3aaa4d
MOBCEHEBHOM KU3HU, oOecrieueHust 6€30MacHOCTH COOCTBEHHOM JKU3HH,
PalrOHAJIBHOI'O NPHUPOAOIIOJIb30BAHNUA N OXPaHbI OKp}I)KaIOHICﬁ Cp€abl, U BOSMOXXHOCTDb
NPUMEHEHUs 3HAaHUH MPU PELIeHNH 33134, BOZHUKAIOIIUX B ITOCIEAYIOIIEH
npohecCuOHATbHON JeSTENbHOCTH.

OcBoenue coaepxanus yaeoHoro npeamera «Dusnkay 00ecreunBaeT TO0CTHKEHNE
00y4JaIOIIUMUCS CIETYIOIINUX PE3yIbTaTOB:

e JIMYHOCTHBIX:
JIP1 - oco3HaHme 00yJarOIIMMHUCS POCCUMCKON TpaXkIaHCKOW HICHTUYHOCTH;
JIP2 - rOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEIEIICHHUIO;
JIP3 - Hayimure MOTUBAIIUU K OOYUEHHUIO U INYHOCTHOMY Pa3BHUTHIO;
JIP4 - nienieHanpaBiieHHOE Pa3BUTHE BHYTPEHHEN MO3ULIMU JTUYHOCTA Ha OCHOBE 1yXOBHO-
HPABCTBEHHBIX IEHHOCTEN Hapoa0B Poccuiickoi denepannn, ICTOPUUECKUX U HAIHOHAIBHO-
KYJIBTYPHBIX TPaJULIUi, OPMUPOBAHNE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS], MPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTH IIEIH U CTPOUTH JKU3HEHHBIC MJIaHBI.
BocnuTaTenpHas padoTa o HanpaBJIcHUIM:




rpa:xaanckoro socnutanus (JIPre):

JIPrB1 - chopMUpPOBAaHHOCTD IPaKIaHCKON MO3UITMN 00YJarOIIET0Cs! KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTRA;

JIPrB2 - oco3HaHne CBOMX KOHCTUTYIIHOHHBIX TIPAaB M 005I3aHHOCTEH, YBAXKCHHE 3aKOHA U
MIPaBONOPSAJIKA;

JIPrB3 - npuHsTHE TPAAULIMOHHBIX HALIMOHAJIBHBIX, OOIIEYEIIOBEUECKUX T'YMaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

JIPrB4 - roTOBHOCTBH IPOTUBOCTOSITH UJICOJIOTUH SKCTPEMU3MA, HAlIMOHAIN3MA, KCeHOpoOuH,
JUCKPUMHHAIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM;
JIPrBS - TOTOBHOCTB BECTH COBMECTHYIO JI€ATEIHLHOCTh B MHTEPECAX MPaXKAAHCKOTO 00IeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00IIC00pa30BaTEILHON OpraHU3alliy U IETCKO-FOHOIIIECKUX
OpraHu3anusx;

JIPrB6 - ymeHue B3auMOCCTBOBATh C COIMATBLHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX
GYHKUMSMY U Ha3HAYEHUEM;

JIPrB7 - TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOMN ACATENBHOCTH.

narpuoruyeckoro socnuranus (JIPns):

JIPnB1 - copMHUpOBaHHOCTH POCCUICKON TPAKIAHCKOW MACHTHYHOCTH, TAaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH niepe]l PonmHoi, ropocTH 3a CBOM Kpai,
cBOI0 PonnHy, CBOM SI3bIK U KYJBTYPY, IPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO HAapoaa
Poccum;

JIPnB2 - IEGHHOCTHOE OTHOIIIEHHE K TOCY/IApPCTBEHHBIM CUMBOJIAM, UCTOPHUUECKOMY U
MIPUPOAHOMY HACIIEUIO, TAMITHUKAM, Tpaaulusam HapoaoB Poccun, noctmxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIOTHUSAX U TPYIE;

JIPnB3 - uneiinas yoex1eHHOCTh, TOTOBHOCTbH K CITY)KEHUIO U 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y.

AYXOBHO-HPAaBCTBeHHOro Bocnutanus (JIPa/uB):

JIPa/uB1 - oco3HaHUE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPO/a;

JIPn/uB2 - chopMUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEACHHUS,

JIPn/uB3 - clOCOOHOCTH OIICHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIPa/uB4 - oco3HaHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYHBOTO OyIyIIIETO;

JIPn/HBS - 0TBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENSIM U (WJIH) APYTUM YJI€HAM CEMbH,
CO3/TaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBHUHU C TpaauLUsIMHU HapoaoB Poccun.

acTeTH4eckoro Bocnuranus (JIPacs):

JIP3¢B1 - scTeTnueckoe OTHOIICHHE K MUPY, BKITIOUAst SCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHUIA,

JIP3¢B2 - ciocoOHOCTH BOCIIPUHUMATE PA3IMYHbIE BUBI UCKYCCTBA, TPATUIIUU H TBOPYECTBO
CBOETO U JAPYTUX HAPOJOB, OLIYIIATh IMOIIMOHAIEHOE BO3/ICHCTBUE NCKYCCTBA;

JIP3¢B3 - yOeKI€HHOCTh B 3HAUUMOCTH ISl TUYHOCTHU M 00IIIeCTBAa OTEYECTBEHHOTO M MHPOBOTO
MCKYCCTBA, STHUYECKUX KYABTYPHBIX TPAIUIIUN U HAPOTHOTO TBOPUECTBA;

JIP3¢B4 - TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISThH
Ka4eCTBa TBOPUYECKOM JINYHOCTH.

¢pusznueckoro Bocnuranus (JIP¢s):

JIPB1 - chopMupoBaHHOCTH 3I0POBOTO M O€30MacHOTO 00pa3a JKU3HU, OTBETCTBEHHOTO
OTHOILEHUS K CBOEMY 3/I0POBbIO;

JIP$B2 - noTpeOHOCTH B (PU3UYECKOM COBEPIIICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-
037I0pPOBUTEIBHOM I€ATENbHOCTHIO;

JIP}B3 - akTUBHOE HETIPHUATHE BPEAHBIX MPUBBIUEK U UHBIX (OPM NMPUUMHEHHUS Bpea
(bU3NYECKOMY U TICUXHYECKOMY 3I0POBBIO.

TpyAoBoro socnuranus (JIPTB):

JIPTB1 - rOTOBHOCTH K TPYIY, OCO3HaHHE IIEHHOCTH MacTEePCTBA, TPYAOTIO0HE;

JIPTB2 - TOTOBHOCTH K aKTHBHOM JEITETLHOCTH TEXHOIOTHYESCKON U COITMATLHON
HAIPaBIEHHOCTH, CHOCOOHOCTh HHUITMHPOBATh, TUIAHUPOBATh M CAMOCTOSTEIHHO BHITIOIHSITh



TaKyIO JIeITEeIbHOCTbD;

JIPTB3 - uHTEpEC K pa3IuuHbIM chepam npodeccCuoHanbHON NeATeTLHOCTH, YMEHHUE COBEPIIaTh
OCO3HAHHBIN BRIOOp OyAyIIel mpodeccuu U peain30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC MIJIaHbL;
JIPTB4 - TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA TIPOTSHKEHUU BCE
JKU3HHU.

K0J0rHYecKoro pocnuranus (JIP3B):

JIP3B1 - chopMupOBaHHOCTH SKOJIOTHUECKON KYIBTYpPhl, HOHUMAHHUE BIUSHUS COLUABHO-
SKOHOMHYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOAHOMN U COIUAIBHOM Cpefibl, 0CO3HAHUE
m100abHOTO XapaKTepa IKOJOTUUECKUX MPoOiem;

JIP3B2 - muiaHMpOBaHKE U OCYIIECTBICHUE JEUCTBUIA B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHMS
1eJIel yCTOMYMBOIO pa3BUTHSI YEIIOBEUYECTBA;

JIP3B3 - akTUBHOE HENPUITUE JEHCTBUH, TPUHOCSIINX BPE OKPYKAIOIIEH cpelie;

JIP3B4 - yMeHHE TPOTHO3UPOBATH HEOIATOMPUSATHBIC YIKOJIOTUICCKUE TTOCIICICTBUS
NpeIITpPUHUMAEMBIX ACHCTBUIA, IPEJOTBPAIIATh UX;

JIP3BS - pacimupenue onbiTa AeITeIbHOCTH YKOJIOTHYECKOM HAIPABIEHHOCTH.

HEHHOCTU HAYyYHOro no3Hauus (JIPuH/m):

JIPun/nl - copMupoBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

JIPuH/n2 - cCOBEpLIEHCTBOBAHUE SI3bIKOBOM M UATATEIBCKOM KYJIBTYpPhI KaK CpEACTBA
B3aUMOJICHCTBHS MEXTY JIFOIbMH U TTO3HAHUS MUPA;

JIPuH/n3 - oco3HaHWe IEHHOCTH HAyYHOU AEeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MIPOCKTHYIO U UCCIIEIOBATEIIbCKYIO ICSITEIIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

e MeTanpeIMeTHBbIX:
MP1 - ocBoeHHE 00YJAIONMMHCS MEKITPEIMETHBIX TOHSATHIA U YHUBEPCAIBHBIX YI€OHBIX
JeicTBUl (peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHUKATHBHBIE);
MP2 — criocoOHOCTB WX UCTIOJIB30BAHUS B TIO3HABATEILHOM U COIMATHLHON TIPAKTHKE,
TOTOBHOCTb K CAMOCTOSTEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NesATETbHOCTH,
OpraHu3any yueOHOro COTpYAHUYECTBA C MEJarornuecCKuMy padOTHUKAMHU U CBEPCTHUKAMHU, K
Y4YacTHIO B TOCTPOSHUH MHANBUIYaIbHOM 00pa30BaTeIbHOM TPAeKTOPUH; *
MP3 - oBrageHue HaBbIKAMU y4€OHO-UCCIIEI0BATENCKOM, MPOEKTHONW U COLMAIbHON
JESATEIBHOCTH.

e npeamerHsbix (IIPG):
0a3oBblii yposeHnb (I1P0)
ITP61 - chopMUpPOBaHHOCTD NMPECTABICHUN O POJIM U MecTe (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOI KapTHHE MUPA, O CUCTEMOOOpa3yroueil posu (U3UKH B pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE POCCUHCKUX U
3apyOexHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKU; TOHUMaHUE (PU3HUUECKOMN CYIIHOCTH
HaOJII01aeMBbIX SIBIIEHUI MUKPOMHUPA, MAKPOMUpPA U MEraMHpa; TOHUMaHNE PO aCTPOHOMUH B
MPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKa U JalbHENWIIEM HayYHO-TEXHUYECKOM Pa3BUTHUHU, POJIH
¢u3uKu B OpMHUPOBAHUH KPYro3opa U (yHKIIMOHATIHHON IPAMOTHOCTH Y€IOBEKa JJIsl pEIIeHUs
MPAKTUYECKUX 3a7au;
ITP62 — B1aeTh OCHOBOIIOJIATAIOIUMH (PU3UYECKHUMHU OHATHAMU U BEJIMUMHAMM,
XapaKTepU3YIOIUMH (pU3NUecKHe MpoLecchl (CBI3aHHBIMU C MEXaHUYECKUM JIBUKEHHUEM,
B3aMMO/ICHICTBUEM TeJl, MEXaHUYECKHMHU KOJIEOAHUSIMHU U BOJIHAMM; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIlleCTBA, TEIJIOBBIMU MPOLIECCAMHU; SJIEKTPUUECKUM U MarHUTHBIM TMOJISIMH,
AIIEKTPUUYECKUM TOKOM, DJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU U BOJTHAMM; ONITUYECKUMHU
SBJIEHUSIMU; KBAHTOBBIMHU SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO $i/1pa,
PaIMOaKTUBHOCTHIO); BJIAJETh OCHOBONOJIAralOMIMMU aCTPOHOMUYECKUMHU MOHATHIMH,
MO3BOJISIOIIMMU XapaKTepPU30BaTh MPOIIECCHI, TPOUCXOISAIINE Ha 3BE3/1aX, B 3BE€3/IHBIX
cucTeMax, B MeXTalaKTHUECKOU cpesie; ABMKEHIE HeOECHBIX T, YBOJIOLHUIO 3BE3/ U
BcenenHnolii;



ITP03 — B1ageTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUAMH (3aKOH BCEMUPHOTI'O TATOTEHMS, |,
IT u 111 3axoHbl HhIOTOHA, 3aKOH COXpAHEHUS MEXAHUYECKOW SHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCA, PUHIIUI CYNEPIO3ULIUU CUJI, IPUHIIUIT PABHOIIPABHOCTH UHEPLUATBHBIX CUCTEM
0TCYETa; MOJEKYIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, T'a30BbIE 3aKOHBI, IEPBBIN
3aKOH TEPMOJUHAMMKH; 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsa, 3akoH KynoHa, 3akoH Oma
JUISl yJacTKa LIenH, 3aKkoH OMa JJ1s MOJTHOM 3JeKTPUYECKOH 1enu, 3akoH [xoyns - Jlenua, 3akoH
AJIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH MIPSIMOJIMHEHHOIO
pacrnpoCcTpaHEHHs CBETA, 3aKOH OTPAXKEHHsI CBETa, 3aKOH IIPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHMUsI SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPaHEHMsI AJIEKTPUUYECKOTO 3apsia,
3aKOH COXPaHEHUS MacCOBOTO YHCIIa, MOCTyIaThl bopa, 3aKoH painoakTUBHOTO pacnaia);
YBEpEHHOE HCII0JIb30BAaHHE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaIn3e (PU3NIECKUX SBICHUHA U
MIPOLIECCOB;

ITP64 — copMupoBaTh yMEHHUS PEIIaTh PACUCTHBIE 337a9H C SIBHO 33/IaHHON (Pr3uvecKon
MOJIeJIbI0, UCTIONB3Ys (pU3ndYecKue 3aKOHbI U PUHIUIIBI, HA OCHOBE aHalln3a yCIOBUS 3a7aun
BEIOUpATh PU3NIECKYIO MOJCID, BRIICIITH (PHU3NUeCKre BETUIUHBI i (POPMYITBI, HEOOXOAMMBIE
JUISL €€ PeLeHUs], IPOBOIUTh PacYeThl U OLEHUBATh PEATbHOCTh MOJYYSCHHOT'O 3HAYCHUS
(U3UYECKON BEJIMUUHBI; PEIIaTh KAYECTBEHHBIC 3a]Ja4H, BBICTPAUBast IOTUUECKHU
HEMPOTUBOPEUHBYIO LIETIOUKY PACCYKJIEHUH C OMOPOM Ha N3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (QU3UYECKHUE SBIICHHUS,

ITP65 — copmMupoBaTh yMEHHUS YUUTHIBATh IPAHULIBI IPUMEHEHHS U3yYEHHBIX (PU3NUECKUX
MoJieJIei: MaTepralibHasl TOUKa, MHEpLUaIbHasl CUCTEMa OTCYETa, UACATIbHBIN ra3; MOJIEIH
CTPOEHUS Ta30B, )KHUJIKOCTEH 1 TBEPABIX T€J, TOUCUHBIN IEKTPUUECKU 3aps, saepHas MOJeIb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'O Si/Jpa IIPU pelieHnu GU3NYECKUX 3a/1ay;

ITP66 — copmupoBaTh COOCTBEHHYIO MO3UIIMIO IO OTHOILIEHUIO K (pr3rueckoi nHpopMaIu,
MOJTy4aeMOM 13 pa3HbIX HCTOYHUKOB, YMETh UCIIOI30BATh IIHU(PPOBHIC TEXHOIOTUH JIJIsI TIOMCKA,
CTPYKTYPUPOBAHHUS, MHTEPIIPETALIUU U TIPEICTABICHUS YUeOHOU U HAYYHO-TIOMYJISIPHOMN
uH(pOpMaLKU; Pa3BUTh YMEHUSI KPUTHUECKOTO aHAJIM3a M10JIy4aeMoi HHPOpMaIIH;

ITP67 — B1ageTh OCHOBHBIMU METOJIaMU HAYYHOT'O MTO3HAHUS, HCIIOIb3yeMbIMH B (PU3UKE:
MIPOBOJIUTH MPSIMBIE M KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BETUYMH, BRIOUpask ONTHUMAaIbHBIN
croco0 U3MepeHHsl U UCTIONIb3YS U3BECTHBIE METOIbl OLIEHKH IMOTPEIIHOCTEN U3MEpPEHUH],
MPOBOAMTD HUCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMbIX
U3MEpEHUi, 00BACHATH IOTyYEeHHBIC PE3YIbTAThl, HCTIONB3Ys (PU3UUECKIE TeOpUH, 3aKOHBI U
MOHSTHSL, U €NaTh BBIBOABL; COOIIOAATH MpaBuiia 0€30MacHOro Tpyia pH NMPOBEIECHUN
HCCJIEIOBAaHMM B paMKax y4eOHOT0 SKCIIepUMEHTa U Y4eOHO-UCCIeI0BATENbCKOM NESTEIbHOCTH
C MCIOJIb30BaHUEM HIU(PPOBBIX U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyI0BaHUS;
c(hOpMUPOBAHHOCTH MPEACTABICHUIN 0 METOaX MOJYYECHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHH;

ITP68 — oBnasieTs yMeHUSIMH pabOTaTh B TPYIIIE C BHIMOJTHEHHEM Pa3IMUHbIX COIIMATBHBIX
poJiel, IIIaHuPOBaTh PadOTy IPYIIIBI, PAllMOHAIBHO PACIIPEAETATh A€ATEIbHOCTD B
HECTaHJAPTHBIX CUTYAlLIMsIX, aJI€KBAaTHO OLIEHUBATh BKJIAJ KaXJA0T0 U3 YYACTHUKOB I'PYIIIbI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbl;

ITP69 — copmupoBaTh yMEHUS paclo3HaBaTh PU3NUYECKHUE SIBICHUS (TIPOIIECCHI) U OOBACHATH
UX Ha OCHOBE U3YUEHHBIX 3aKOHOB: PABHOMEPHOE 1 PaBHOYCKOPEHHOE MPAMOJIMHEWHOE
JIBUKEHHE, CBOOOIHOE TaJIeHUe Tell, IBIKEHUE TI0 OKPYKHOCTH, HHEPITHS, B3aUMOJICHCTBUE TeT,
Kosie0aTesIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBHXKEHUE; TUPPy3Usi, OpOyHOBCKOE
JBUKEHHE, CTPOSHUE KUIKOCTEH U TBEP/IBIX TEJ, M3MEHEHUE 00beMa Te MPU HarpeBaHUH
(oxJ1aX/1IeHNH ), TETJIOBOE paBHOBECHUE, HCTIapeHHEe, KOHCHCAlNs, TUIaBJIEHUE, KpUCTAIIN3allNs,
KHUIIEHUE, BIAKHOCTh BO3/lyXa, CBSI3b CPEHEN KNHETUYECKON YHEPTUU TEIJIOBOTO ABUKEHUS
MOJIEKYJI ¢ aOCOTIOTHON TEMIIEpaTypOil, MOBBILIEHUE TaBJICHUS ra3a P €ro HarpeBaHuu B
3aKpBITOM COCY/JI€, CBA3b MEXKAY MapaMeTpaMH COCTOSIHUS ra3a B U30IPOLIECCax; AIEKTPU3aALUs
TeJ, B3aUMOJIEICTBHE 3aps/10B, HArPEBaHHUE MTPOBOAHHUKA C TOKOM, B3aUMOJICHCTBUE MarHuTOB,
ANIEKTPOMArHUTHAS UHAYKIIMS, IeUCTBHE MATHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM U
JBIDKYIIHICS 3apsif, DJIEKTPOMarHUTHIE KOJIeOaHUs U BOJTHBI, TPSIMOJIMHEHHOE
pacmpocTpaHeHHEe CBeTa, OTpakeHUe, MperoMiieHue, nHTepdepeHus, tudpaxus u



HOJISIpU3ALUs CBETa, TUCTIepCHs cBeTa; (poToanekTpruueckuii 3hdekt, CBeToBOE JaBICHHUE,
BO3HHUKHOBEHHE JINHEHYATOT 0 CIEKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs
pazoaKTUBHOCTb;

I1P610 - chopmupoBaTh YMEHHS MPUMEHSTH TTOJYYCHHBIC 3HAHUS 111 OOBSICHEHUS YCIIOBUM
npoTeKaHus GU3NIECKUX SABICHUNA B IPUPOIE U IS IPUHATHUS PAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 0€30MacHOCTH TP 0OpaIieHuH ¢ OBITOBBIMU
nprubopaMy U TEXHUYECKHMHU YCTPOMCTBAMU, COXPAHEHUS 3A0POBbS M COOIIOIEHUS] HOPM
9KOJIOTMYECKOr0 IOBEJICHUS B OKPY>KaIOIlel cpelie; HOHUMaHue He00X0JUMOCTH TPUMEHEHUS
JOCTIKEHUH (PU3MKH U TEXHOJIOTUN ISl pallOHAIBHOTO MTPUPOOIOIb30BAHHUS.

yriayoJennbiii yposens (ITPy)

IIPy1 - moHuMaTth posib PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHIECKOH, SKOJTOTUUECKOM,
COLMAIIBHON M 3TUYECKOH chepax IesTeIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3HKH B
COBPEMEHHOM KapTUHE MHUPA, POJIb ACTPOHOMMHU B IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U
JlalbHENIIEM HAyYHO-TEXHUUECKOM Pa3BUTUH, 3HAYCHUE ONKMCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEJIBHOM U MPOTHOCTHYECKON (DYHKIIMU (PU3NYECKOI TEOPUH — MEXAHUKH,
MOJICKYJISIPHOM (DU3UKH U TEPMOJAMHAMUKH, FIEKTPOJUHAMUKH, CTICHUAIEHONW TEOPUU
OTHOCHUTEJIBHOCTH, KBAHTOBOW (DPU3UKH, pOJIb (PU3HUECKON TEOpUU B (OPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3NIECKOI KapTHHE MUPA, MECTO (PM3NIECKON KapTUHBI MUpa B 00IIEM PsILy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIECHUIN O IPUPOLIE;

IIPy2 - pa3nuyare yclIoBUs MPUMEHUMOCTH MOJeNeH (PU3HMIECKUX Tel 1 MPOIeCcCOB (SBICHHUN):
MHepLHalbHas CUCTeMa 0TC4ETa, aOCOMIOTHO TBEPIOE TEJIO, MaTepUalibHA TOUKA,
PaBHOYCKOPEHHOE JBIKEHUE, CBOOOTHOE Ta/IeHHe, a0COMIOTHO yrpyras Aedopmarnus,
abCOJIIOTHO YIIPYyroe 1 abCOIIOTHO HEYIPYroe CTOJKHOBEHMS, MOJIENU Ia3a, KUAKOCTH U
TBEPAOro (KPUCTAUIMYECKOTO) TeNa, UACAIbHBIN ra3, TOYEUHbIHN 3aps/l, OJHOPOIHOE
3JIEKTPUUECKOE U OJHOPOIHOE MAarHUTHBIE MOJIs, TApMOHHUYECKUE KojeOaH s, MaTeMaTHUECKUI
MasiTHUK, U/1€aIbHbIA IPY>KUHHBIN MasiTHUK, TADMOHUYECKHUE BOJIHBI, U/1€aIbHBIN
KoJieOaTenbHbIM KOHTYp, TOHKas JIMH3a, MOZIEeJIel aToMa, aTOMHOTO s7jpa U KBAHTOBOW MOJIENN
CBETA;

ITPy3 - pa3nuyatre ycnoBus (rpaHULlbl, 00JaCTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB,
MOHMMATb BceoO1uil XapakTep (PyH/1aMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIb30BaHUS
YACTHBIX 3aKOHOB;

ITPy4 - ananu3upoBaTh U OOBACHATH MEXAHUYECKUE MPOLIECCHI U SBJICHUS, UCIIOIb3Yys. OCHOBHbBIE
MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, (POPMYJIBI
KMHEMaTUKU PaBHOYCKOPEHHOTO JIB)KEHUs, IpeoOpa3zoBanus ['anuiies 1Jig CKOPOCTH U
nepeMenieHys, 3aKkoubl HproToHa, MPUHIIMIT OTHOCUTENBHOCTH ["anuies:, 3aKkoH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA M MEXaHUYECKON YHEPTHH, YCIOBUS paBHOBECUS
TBEPJIOTO TeJa), IPU ATOM HUCIOIB30BaTh MaTEMAaTHUYECKOE BhIPAXKEHNE 3aKOHOB, YKa3bIBaTh
yCIIOBUSI IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3zoBaHuil ['anumnes, BTOPOro u TpeThero
3aK0HOB HbI0TOHA, 3aKOHOB COXpaHEHHs UMITYJIbCA M MEXAHUYECKON PHEPTUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS, 3JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCTIONb3YsI OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI AIEKTPOJUHAMUKHY U CIIELIUATIbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHs JIEKTPUUYECKOTO 3apsAa, cuiia Ammepa, cuia JIopeHia, 3aK0H 3JIeKTPOMAarHUuTHON
MHAYKIMH, TpaBuiio Jlenna, cBa3p 31C caMOMHIYKIIMM B 3JIEMEHTE JIEKTPUUYECKON LIENU CO
CKOPOCTBIO U3MEHEHUS CHJIbI TOKA, TIOCTYJIaThl CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITeHA);

IIPyS - aHanu3upoBaTh U OOBSICHATH TEIJIOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOIb3Ys OCHOBHBIE
nosioskeHnss MKT 1 3akoHBI MOJIEKYIISIpHOM (QU3UKH U TEPMOJUHAMUKH (CBSA3b 1aBICHUS
UJEAIBHOTO Ia3a co CpeHEH KMHETUYECKOW SHEPTUEN TEMJIOBOIO ABUKEHUS €r0 YacTHULl, CBSI3b
TEMIIepaTyphl BEIIECTBA CO CPEHEN KMHETUYECKOW SHEPIUEl TEIIOBOTO JBUKEHUS €ro YacTHll,
CBAA3b JIaBJICHUS MJI€ATBHOIO I'a3a ¢ KOHLEHTPALUENH MOJIEKYJI U €T0 TEMIIEPATypPOH, ypaBHEHUE
MenneneeBa-KnanelpoHa, epBblil 3aKOH TEPMOJIMHAMUKH, 3a4KOH COXPAHEHUS SHEPTUU B
TEIUIOBBIX ITpOLIEcCcax ), IPU 3TOM UCIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh yCJIOBHSI IPUMEHUMOCTH ypaBHeHUsI MeHeneeBa-Kianelipona, KBaHTOBbIE



IPOIIECCHI U SIBICHUS, UCIIOJIb3Ys MOJOXKEHHUS KBAaHTOBON (DM3UKH (ypaBHEHHE DUHIITEIHA JUIs
dboToaddekra, mepBoIil M BTOPOIl mocTynatel bopa, MpUHIKAIT COOTHOMIEHUS HEOTPeneIEHHOCTEM
['efizenOepra, 3aKOHBI COXpPAHEHUS 3apsAA0BOT0 U MAaCCOBOT'O YHCEIN ¥ SHEPTUH B SACPHBIX
pPEaKLMAX, 3aKOH pPaJOoaKTUBHOIO pacnania);

ITPy6 - ananmu3upoBaTh U OOBSICHATH HJIEKTPUUIECKHE SBJICHUS, HCIIONb3YsI OCHOBHBIC
IIOJIOKEHUS U 3aKOHBI AIEKTPOJUHAMUKH (3aKOH COXPaHEHMs AJIEKTPUUYECKOTO 3apsi/ia, 3aKOH
Kysnona, NOTeHINaIbHOCTB 3JIEKTPOCTATUYECKOTO 110JIs, IPUHLIUII CYIIEPIIO3ULIUT
JNEKTPUYECKUX TTOJIEH, IIPU ATOM yKa3bIBasl yCIOBHs PUMEHUMOCTH 3akoHa KyiloHa, a Takxke
IIPAKTUYECKH BayKHbIE COOTHOILIEHUS: 3aKOHbI OMa I ydacTKa LEenu U JUIsl 3aMKHYTOR
AJIEKTPUYECKOM 11enH, 3akoH [ xoyis-JIenia, npaBuna Kupxroda, 3akonsr @apajgest mis
AIIEKTPOJIN3A), ONHUCHIBATh (DU3UYECKHE MTPOLECCHI U SIBICHUS, UCIIONb3YsI BETMUNHBL:
HaANPsDKEHHOCTD U OTEHLMAI 3JIEKTPUYECKOTO 110JIs1, Pa3HOCTh ITOTCHIIMAJIOB,
JIEKTPOJBMIKYILAS CUJIA, MHAYKIIMS MarHUTHOTO 110JIsl, MAarHUTHBIN MTOTOK, CHla AMIepa,
WUHIYKTUBHOCTb, 2JICKTPOABUKYIIAsl CHJIa CAMOMHAYKIIMH, SHEPIHsI MATHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISTUBUCTCKHUIA UMITYJIBC, TIOJTHASI SHEPTUS, SHEPTHS TOKOS CBOOOTHOM
YaCTUIbl, SHEPTUS U UMILYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij Apa, SHEPTHsl CBA3H A1pa;
IIPy7 - onuceiBaTh GU3NUECKUE SIBICHUS U MTPOIECCHI, UCTIONB3Ys BEJIMYMHBI: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHJI, J1ABJICHUE,
NOTEHLMaIbHAas U KUHETUYECKasi SDHEPIUsl, MEXaHUUEeCKasl YHEPrusi, paboTa CHUJIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHIIA TSHKECTH, CHJIAa YIIPYTOCTH, CHJIa TPEHHUS, MOIIIHOCTb,
SHEPrus B3auMOAEUCTBUSA Tena ¢ 3eMIEN BOIU3U € MOBEPXHOCTH, SHEPIUsl yIpyrou
negopManuu NpyXHUHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAs TeMIleparypa Tejia, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUs UAEAbHOTO OJHOATOMHOIO T'a3a, paboTa UJ1eanbHOI0
rasa, ajnb(a— u O6era-pacnajpl sjep, raMMa-u3iydeHue saaep, GU3nuecKue NpUHIUIIbI
CHEKTPaJIbHOTO aHaJu3a U padoThI J1a3epa;

ITPy8 - 00BsCHATE 0COOEHHOCTH NMPOTEKAHUsI (PU3NYECKHX SBICHUI: MEXaHUYECKOE JIBUKEHHUE,
TETUIOBOE JIBYKEHHE YaCTHI] BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JIBM)KEHUE,

T dy3us, ucrapeHne, KUIMeHue U KOHIeHCallys, IIaBJIeHNE U KpUCTaIn3alus,
HaIIPaBJIECHHOCTh TEIUIONEPEAYH, JICKTPHU3ALUS TE, SKBUIIOTEHIUAIBHOCTh [IOBEPXHOCTH
3apsHKEHHOTO MTPOBOJHMKA, OIIPEENIATh HAIIpaBJICHNE UHAYKIIUYA MarHUTHOTO I1OJIsI IPOBOJIHUKA
C TOKOM, cuibl Amniepa u cuiibl JIopeHna;

ITPy9 - npoBOIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BETMUUHBI OT IPYroii ¢
HCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPYIOT YCTAHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE IPaUKOB C yUETOM
a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUH, AeTIaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;
CTPOUTH N300paKEHHE, CO3JaBaeMO€ IIIOCKUM 3€pKajioM, TOHKOM JTMH30M U PacCUUTHIBATH €T0
XapaKTepUCTUKU;

ITPy10 - npoBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUYUH, IPU ITOM BBHIOUPATh
ONTUMAJIBHBIA METOJT U3MEPEHHUS, OLICHUBATh a0COIIOTHBIE U OTHOCUTEINIbHBIE TOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

IIPy11 - mpuMeHATH OCHOBOMOJIAraroI1e aCTPOHOMUYECKHE MTOHSATHSL, TECOPUH U 3aKOHBI JUJIS
aHanu3a U 00bsACHEHUs (PU3NYECKUX MTPOLIECCOB, MPOUCXOASIIMX B 3BE3/1aX U 3BE3AHBIX
CHUCTEMax, MEKTaJaKTHUECKOU Ccpeie; NBMKEHUST HEeOSCHBIX TEJ, SBOJIONNH 3BE3/1 1 BeeneHHow;
ITPy12 - mpoBOAUTH ONBITHI 110 NPEIOAKEHHON TUIIOTE3BI; IJIAHUPOBATh SKCIIEPUMEHT,
coOupaTh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh TOJTyYEHHBIE PE3YJIbTaThl U CIIENaTh
BBIBOJ| O CTaTyC€ MPEUI0KEHHON TUIIOTE3BI;

IIPy13 - onuceIBaTh METO/IBI OJIYYEHHS] HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

IT1Py14 - cobmonate npaBuiIa 6e30MacHOrO Tpy/a MpH MPOBEJICHUN HCCIeI0OBaHUN B paMKax
yueOHOTr0 SKCIIEPUMEHTA, TPAKTUKyMa U yUeOHO-HUCCIIeI0BAaTEIbCKON U MPOEKTHOM
NeSITeILHOCTH € MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOHCTB M 1a00paTOPHOTr0 000PYA0BaHMS,
ITPy15 - pemats pacu€THble 3a]]a4u C SIBHO 3a/IaHHOM U HESBHO 33JJaHHON (U3NYECKOM
MO/JIEJNIBbIO: HA OCHOBAaHUH aHAJIN3a YCIOBUS BBIOMPATh (PU3HMUECKUE MOJIEIH, OTBEYAIOIIHE
TpeOOBaHUAM 3a7]au, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIAThI
¢$u3nUecKUX TEOpHil MPHU UCIOIH30BAHUU MaTEMATUYECKUX METOJIOB PEILICHUS 3a/1a4H,



IIPOBOAMTH Pacu€Thl HA OCHOBAaHUY UMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIbTATHI U
KOPPEKTHPOBATh METOBI PEIICHUS C Yy4ETOM ITOJIyYEHHBIX PE3YyJIbTaTOB;

IIPy16 - pemaTh KaueCTBEHHbIE 33a]auu, TpeOyIOIIMe TPUMEHEHUS 3HAHUI U3 Pa3IMYHBIX
pa3zesoB MIKOJIBHOTO Kypca (PU3HKH, a TAK)KE MHTETpallii 3HAaHUH U3 APYrUX NPeAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA: BBICTPaUBaTh JIOTHYECKYIO LIETIOUKY PACCYXACHUM C OIIOpOil Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHHUS;

ITPy17 - ucrionp30BaTh TEOPETUUECKUE 3HAHUS [ OOBSICHEHUS! OCHOBHBIX MPUHIIMIIOB pabOTHI
U3MEPUTEINIbHBIX IPUOOPOB, TEXHUYECKUX YCTPONCTB, TEXHOJIOTMYECKUX MTPOLIECCOB;

IIPy18 - npuBOaUTH IPUMEPHI BKJIAZa POCCUICKHUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHUH IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOIUH;
ITPy19 - aHanu3upoBaTh U OLIEHUBATH NIOCIEACTBUS OBITOBOM 1 IPOU3BOJCTBEHHON
JeSITeIbHOCTH YEJIOBEKA, CBI3aHHOMU C (PU3MUECKUMHU ITPOLieCCaMy, € TO3ULUI SKOIOTHYECKON
0€30MacCHOCTH, MTPEACTABICHUN O palliOHAIBHOM IIPUPOJIOII0JIB30BAHNUH, A TAKKE Pa3yMHOM
VCII0JIb30BAaHUU JOCTH)KEHUN HAYKHM U TEXHOJIOTUH JUIs JAJIBHEUINETO Pa3BUTHSI YEIOBEYECKOTO
o0I11eCTBa;

IIPy20 - mpuMeHATh pa3InyHbIe CIIOCOOBI PabOThI ¢ MHPOPMALIUEH PUZNIECKOTO COAEPIKAHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA JJIS TIOMCKA, EPEepadOTKU U
npeabsBICHHs yUeOHOM U HayYHO-TIONYJISIpHONW HH(POPMALIUK, CTPYKTYPUPOBAHUS U
MHTEPIIpETalMU HH(OPMALIUH, TOTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB, KpUTHYECKH
aHaAJIM3UPOBATh M10JIy4aeMyto HH(MOPMALIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLINXCS 3HAHUH, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA NH(OpMaLIUK;

ITPy21 - nposBIIATE OpraHU3alMOHHBIE U TI03HABATENIbHBIE YMEHUS CAMOCTOSTEIIBHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOIIECCE BHIMOJIHEHUS MPOSKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PabOoT;

ITPy22 - paboTaTh B rpyIlle C UCIIOJIHEHUEM PA3JIMYHBIX COLUANBHBIX POJICH, JIaHUPOBATh
paboTy rpymIibl, pallOHAIBHO PACHPEAEATh AeITEIbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX,
aJIeKBaTHO OLICHUBATh BKJIAJl KaXKJA0T0 U3 YUaCTHUKOB TPYIIIbI B PEIIEHUH pacCMaTPUBAEMON
poOJIeMBbI;

ITPy23 - nposBIsATH MOTHBALIMIO K OyayIel mpodecCHOHANBHOM NeSTETbHOCTH 10
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

PesynbTaTom ocBOEHUs pabodel mporpaMMsl IpeIMeTa sSBISETCs OBIAIeHNE
oOyyaromuMucs cienyromumu ooummu komnerenuusamu (OK):

KOA HaumeHoBaHHe pe3ybTaTa 00ydeHHst

OK 1. Bri6upats ciocoObl perienust 3a1a4 mpopecCHOHANBHON AeSITeTbHOCTH
MIPUMEHUTETHFHO K PA3JTMYHBIM KOHTEKCTaM.

OK 2. Hcnonb30BaTh COBpEMEHHBIC CPEJICTBA TIOUCKA, aHAM3a i MHTEPIIPETAIINH
uHpopManuu, 1 UHGOPMAIIMOHHBIE TEXHOIOTHH IS BHITIOTHEHUS 3a1a4

PO eCCHOHAIBHON e TEIHHOCTH.

OK 3. [TnarupoBaTh U pearn30BbIBATh COOCTBEHHOE MPO(GECCHOHATBFHOE U
JIMYHOCTHOEC Pa3BUTHEC, TPCANIPUHUMATECILCKYIO JACATCIbHOCTL B
npodeccnoHanbHOM cepe, UCTIONB30BaTh 3HAHUS 10 MPABOBOM U (PHHAHCOBOU
IpaMOTHOCTH B Pa3JIMYHBIX )XKU3HCHHBIX CUTYyallUAgX.

OK 4. D¢ dexTuBHO B3aUMOIEHCTBOBATH U PadOTaTh B KOJUIEKTUBE U KOMaH/E.

OK 5. OcCylIecTBIATh YCTHYIO U MIHCBMEHHYIO KOMMYHHUKAILIMIO HA TOCY1apCTBEHHOM
s3pike Poccuiickoit denepanuu ¢ yaeToM 0COOCHHOCTEH COIMABHOTO U
KYJbTYPHOT'O KOHTEKCTA.
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OK 6.

[IposABIATE rpak IAHCKO-MMATPUOTUYECKYIO IMO3ULIHIO, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEICHUE Ha OCHOBE TPAJULIMOHHBIX POCCUMCKUX TYXOBHO-
HPABCTBEHHBIX LICHHOCTEM, B TOM YHUCJIE C YYETOM IApMOHHU3ALINHU
MEKHALMOHAJIBHBIX U MEXPEJINTUO3HBIX OTHOIIECHHM, IPUMEHATh CTAHIapPThI
AHTUKOPPYILIMOHHOTO MTOBEICHUS.

OK 7.

CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOILEH Cpelibl, pecypcocOepekeHuIo,
NPUMEHSATH 3HaHUs 00 M3MEHEHNH KJIMMAaTa, IPUHIUIIBI OEPEeKIMBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CHUTYAILIUAX.

OK 8.

Hcnonb3oBathk cpencTBa GU3NYECKON KYIbTYPHI IUISI COXPAHSHHS U YKPETIIICHUS
3II0OPOBBSI B TIpoIiecce MPO(EeCcCHOHANTBHOM NETETbHOCTH U TIOICPIKAHHS
HE00X0IMMOT0 YPOBHS (PU3MUECKOH TTOTOTOBICHHOCTH.

OK 9.

[Tonp30BaTbest MpodecCOHAIBHOM TOKyMEHTAlUEH Ha TOCYAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

1.3. KotuuecTBO 4acoB Ha 0CBOeHHE MPOrPaMMBbl y4eOHOro npeaMera « PU3uKay»:

MaKCHMaJIbHOU yueOHON Harpy3Kku oOyuatoiierocs - 216 gacos, B TOM 4wuce:

ayJIUTOPHOM yueOHOM paboThl oOydatomierocs (00s3aTeNbHBIX yueOHbIX 3ausaTHii) 144 yaca
(mexrmii 108 yacoB 1 36 4acoB MPAKTHUYECKUX 3aHATHI);

BHEAYAUTOPHOMU (CaMOCTOSTEIHHOMN) yueOHO# paboThl oOydatonierocs 72 Jaca.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

2.1. CTpykTypa u 00beM y4eOHOro nmpeaMeTa, i BUAbI Y4eOHOH padoThl.

Buj yueOHoi padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 216
B TOM YHCIIC.

1. OcHOBHOE cojiepKaHue 144
B TOM YHCIJIE:

JIEKIIUU 108
NPAKTUYECKHUE 3aHATHS 36
2. IlpodeccnoHanbHO-OPHUEHTHPOBAHHOE COJICPKAHHE

B TOM YHCIIE:

JIEKIIUU 3
MIPAKTUYECKHE 3aHATUS 20
BueayauTopHasi (caMmocTosiTe/IbHASA) YueOHasi padoTa 00y4alonierocs 72

(Bcero)

IIpomeskyTouHasi arTecTanus B Gopme IK3ameHna

2.2. Conep:xanue yueoHnoro npeamera OVYIL.11 «®uszuka.

Beenenue.
Qu3zuka - hyHOAMeHmMAIbHAs HAYKA 0 npupooe.

Ecmecmeenno-nayunsiii Memoo no3Hanus, e20 603MOACHOCIU U 2PAHULYbL NPUMEHUMOCHIU.
DKcnepumenm u meopus 6 npoyecce no3Hanus npupoosl. Mooenuposanue usuueckux
A6n1enull u npoyeccos. Ponv sxcnepumenma u meopuu 6 npoyecce NO3HAHUSA NPUPOODL.
Qusuueckas eeruuuna. Ilozpewnocmu usmepenuti pusuueckux eenudun. Pusuueckue
3akonwl. I panuysl npumenumocmu uzuyeckux 3akonos. Ilonamue o usuueckou kapmume
mupa. 3nauenue gusuxu npu oceéoeruu npogheccuti CI10 u cneyuanvrocmeu CIIO.

Pa3znen 1. Mexanuka.

Tema 1.1. Kunemaruka.

Mexanuuecxoe dsudicenue. [lepemewenue. Ilymo. Cropocme. Pasnomeproe npsamonunetinoe
osuoicenue. Yckopenue. Pasnonepemennoe npsamonuneinoe osudicenue. C6ob0onoe naoenue.
Hsuoicenue mena, 6pouieHHo20 o0 yenom K opuzoumy. Paenomepnoe osudicenue no

OKPYIHCHOCIU.

Tema 1.2. 3akoHbI MexaHuKi HproTOHA.

Ilepsvuii 3axon Hotomona. Cuna. Macca. Umnynvc. Bmopoii 3akon Hotomona. OcnosHoti
3aKoH Knaccuyeckol ouHamuxu. Tpemuti 3axkon Hotomona. 3axon ecemuprozo msaecomenus.
I'pasumayuonnoe none. Cuna msxcecmu. Bec. Cnocodvr usmepenus maccol men. Cuinol 6

MeXAaHUKe.

Tema 1.3. 3aK0oHBI COXPpaHCHHUA B MEXAHUKE.

3axon coxpanenus umnynvca. Peaxmusnoe osuxcenue. Paboma cunvi. Paboma

NOMEHYUATIbHBIX CUIL. MOM/!HOCmb. 3H€p21/lﬂ. Kunemuueckas IHEPUAL. HOmeHLluaJZbHa}Z
IHEP2UAL. 3axon COXpAHEHUA MexaHuyeckotl IHeEpcUU. HpumeHeHue 30KOHO68 COXPAHEHUA.

Pa3nes 2. OcHOBBI MOJIeKYISIPHOH (GU3NKH U TEPMOJIMHAMMKH.

Tema 2.1. OcHOBBI MOJEKVIAPHO-KMHETHYECKON TEOPpUH. M neaabHbIl Tras.

OcHognbie nonodceHus MONEeKYIAPHO-KUHemuyeckol meopuu. Pasmepvl u macca monexyn u
amomos. bpoynoeckoe osudicernue. JJuchghysus. Cunvl u sHepeus MedcmoneKyasipHo2o
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s3aumooeticmaus. Cmpoenue 2a3000pazHbix, HUOKuUx u meepovix mei. CKopocmu 08uUdiceHUs
MoneKkyn u ux usmepenue. Moeanvnulii eas. Jlagnenue eaza. OcHogHoe ypagheHue
MONEKYIAPHO-KUHemu4ecKol meopuu 2a3os. Temnepamypa u ee usmepenue. I azo8vle 3aKOHb.
Abconromubiil Hyb memnepamypwl. Tepmoounamuueckas wkaia memnepamypsl. Ypasnenue
COCMOANUA UOedbHO20 2a3a. Monsaphas 2a306as nOCMOAHHAA.

Tema 2.2. OCHOBBI TEPMOJIMHAMUKH.

OcHosHble noHsamus u onpeoenerus. BHympennsis snepeus cucmemsl. Buympennsis snepeust
udeanvrozo 2aza. Paboma u mennoma kax ¢popmel nepeoayu snepeuu. Tenioemxocms.
Yoenvuas mennoemxocmo. Ypasnenue mennosoeo bananca. llepsoe navano
mepmoounamuxu. Aouabammuuiii npoyecc. Ilpunyun oeticmsust mennosou mawunst. KITJ/[
menioeozo ogueameins. Bmopoe nauano mepmoounamuru. Tepmoournamuyeckas wKaid
memnepamyp. Xonoounvhsie mawunsl. Tennosvie osuecamenu. Oxpana npupooul.

Tema 2.3. CBoiicTBa napos..

Hcnapenue u konoencayus. Hacvlwyennwlti nap u e2o ceoticmea. Abconromunas u
OMHOCUMENbHAA B1ANCHOCMb 6030YXd. Touka pocul. Kunenue. 3agucumocms memnepamypbi
Kunenus om oagnenus. Ilepecpemulii nap u e2o UCno1b306anuUe 8 MEXHUKeE.

Tema 2.4. CBolicTBa JKHIKOCTEN.

Xapaxmepucmuka cuoko2o cocmosinus gewgecmaad. 11osepxnocmublii ot HCUOKOCmU.
Duepeust no8epXHOCMHO20 Cl0s1. Aenenus na epanuye HeuoKocmu ¢ meepobim menom.
Kanunnapnule signenus.

Tema 2.5. CBoiicTBa TBEPALIX TEIL.

Xapaxmepucmuka meepoo2o cocmosinus eeujecmsa. Ynpyaue ceotucmea meepovix mei.
3axon I'vka. Mexanuueckue ceoticmea meepovix mei. Tennogoe pacuiuperie meepovix mei u
aorcuokocme. Ilnasnenue u KpUCmManIu3ayus.

Paznes 3. DinekTpoaMHAMHKA.

Tewma 3.1. DaekTpuyeckoe noie.

Onexkmpuueckue 3apsovl. 3aKoH coxpanenus 3apsaoa. 3axon Kynona. dnexkmpuueckoe noie.
Hanpsisicennocmu snekmpuyeckoeo noas. Ipunyun cynepnozuyuu nonei. Paboma cun
anexmpocmamuyeckoeo nons. Illomenyuan. Paznocmes nomenyuanos. IKeUunomeHyuaibHvle
nosepxuocmu. Cesi3b MeHcOy HANPANCEHHOCMbIO U PA3HOCMbIO NOMEHYUANO08
INeKMpuyecKko2o noas. Jusiekmpuxu 6 snekmpuveckom noie. Ionsapusayus OusieKmpukos.
IIposoonuxu 6 snexkmpuueckom none. Konoencamopul. Coedunenue KOHOEHCAMoOpos 8
bamapero. DHepeus 3apaniceHH020 KOHOeHcamopa. JHepeus d1eKmpuiecko2o nojs.

Tema 3.2. 3aK0OHBI TOCTOSHHOTO TOKA.

Ycnosus, Heobxooumvle 0nsa 603HUKHOBeHUA U NOOJepIcaHus dekmpuydeckozo moka. Cuna
moKa u niomHocms moka. 3axon Oma ons yuacmka yenu de3 3/]C. 3asucumocmo
INEKMPULECKO20 CONPOMUBTEHUS OM MAMepuad, OIUHbL U NI0WAOU NONEPEYHO20 CeYeHUs
NPOBOOHUKA. 3A8UCUMOCHIb INEKMPUYECKO20 CONPOMUBTIEHUS NPOBOOHUKOE OM
memnepamypbol. INeKMPOOGUICYWAS CULA UCMOYHUKA MOKA. 3akon Oma 0Jist NOIHOU Yenu.
Coeounenue npogoonurxos. CoeouHenue UCMOYHUKOS JJIeKMPULeCKOU IHepeuL 8 bamapero.
3axon ocoynsa- Jlenya. Paboma u mownocmo snekmpuueckoco moka. Tennogoe oeticmaue
MmoKa.

Tema 3.3. DACKTpUYECKUN TOK B TOTYIPOBOAHHUKAX.
Cobcmeennas npo8oouUMocms NOIYNPOBOOHUKO8. [101ynposooHuKo6vle npubopbi.
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Tewma 3.4. MaruutHoe mouie.

Bexmop unoykyuu maecnumnoeo noas. eiicmeaue macHumno20 nous Ha nPpAmMOJUHEHbLLL
NPOBOOHUK ¢ MOKOM. 3axon Amnepa. Bzaumoodeticmeue mokos. Maenumuwii nomox. Paboma
no nepemewjeHuo NPoBOOHUKA C MOKOM 8 MASHUMHOM noJe. [leticmeue MazHumHo20 noJisi Ha
osudcywutics 3apso. Cuna Jlopenya. Onpedenenue yoenvbHo2o 3apsada. Yckopumenu
3apANCEHHBIX YACTUY.

Tema 3.5. DaeKTpOMarHuTHAsE UHIYKITHSL.

Inexkmpomacnumuas uHOykyus. Buxpesoe anexmpuueckoe none. Camounoykyus. Inepaus
MAZHUMHO20 NOJIA.

3asucumocmv 3/[C camoundykyuu om cKopocmu UsMeHeHust CUibl MOKAa U UHOYKMUBHOCTU
NnPOBOOHUKA.

Pa3gen 4. Kosie0anus ¥ BOJIHBI.

Tema 4.1. MexaHu4yecKkre KoJaecOaHus.

Konebamenvnoe osuocenue. I apmonuueckue xonebanus. C00600Hble MexaHuuecKue
Konebanus. Jlunelinvie mexanuueckue xKonebamenvhvie cucmemvl. Ilpespawenue suepauu npu
konebamenvrom osudicenuu. Ce0000Hble 3amyxaioujue MexanuyecKue KoaieOaHusl.
Buinyoicoennvle mexanuueckue Konebanus.

Tema 4.2. Ypyrue BOJIHBL.

Tlonepeunsvie u npodonvHble 80NHbI. Xapakmepucmuku 80JHbl. YpasHenue niockou be2yuell
sonbl. Unmepgepenyus gonn. [lonamue o ougppaxyuu 8onH. 36yKosvie 801Hbl. YIbMpazeyK u
€20 npumMeHeHue.

Tema 4.3. DyieKTpOMardiuTHBIE KOJIEOaHUs.

C60600HbIe s1eKmpomacHumHvle Konebanus. [Ipespawenue snepeuu 6 KoiebamenbHOM
KoOHmype. 3amyxarowue s1eKkmpomacHummusie Koieoanus. I enepamop ne3amyxarouux
INeKMPOMALHUMHBIX KOleOaHull. Bvinyoicoennvle snekmpuyeckue konebanus. Ilepemenuiii
mox. I'enepamop nepementno2o moka. EMKocmHoe u uHOyKmueHoe conpomueieHus
nepemeHnHoco mokKda. BCZKOH OMCZ 0}1}1 SﬂeKmpl/lLleCKOZZ yenu nepemernnoco moka. Pa60ma u
MowHOCmb nepemenno2o moxa. I'enepamopur moxa. Tpancgopmamopuol. Toxku evicoxotl
uacmomol. [lonyyenue, nepedaya u pacnpeoeieHue 31eKmpo3IHepUl.

Tema 4.4. D1EKTPOMarHUTHHIE BOJIHBI.

OnekmpomazHumnoe noie Kak ocoowlii U0 Mmamepuu. INeKmpomMazHUumHsle GOJHbL.
Bubpamop I'epya. Omkpuimsiii konebamenvnwvii Koumyp. H3obpemenue paouo A. C.
Ilonosvim. Ilonsmue o paouoceasu. [Ipumenenue s1eKMpoMacHUMHbIX GOJIH.

Pa3znea 5. OnTuka.

Tema 5.1. Ilpupoaa ceera.
Ckopocmu pacnpocmpanenusi ceéemad. 3aKOHbl OMpaxceHus u nperomienus ceema. Ilonnoe
ompadicenue. Jlunzvl. I'naz kak onmuyeckas cucmema. Onmuueckue npubopol.

Tewma 5.2. BoinHOBbBIE CBOWCTBA CBETA.

Humepgpepenyus ceema. Koeepenmuocmo ceemosuix nyuen. Humepgepenyus 6 moukux
naenxax. Ilonocwl pasnoti monwunsl. Konvya Hviomona. Hcnonvzosanue unmepghepenyuu 6
Hayke u mexnuke. /fugppaxyus ceema. /ughpaxyus na wenu 6 napanienvHvix i1yyax.
Hugppaxyuonnas pewemka. [lonamue o 2onozpaghuu. Ilonapuzayus nonepeunvix G0H.
THonapuzayus ceema. /[gotinoe nyuenpenomnernue. Ilonsapouowl. Jucnepcusi ceéema. Buowvi
cnekmpos. Cnexmpul ucnyckanus. Cnekmpul noznowjenus. Yaompaguonremosoe u
ungpaxpacnoe usnyyenus. Penmeenosckue nyuu. Mx npupoda u ceoticmea.
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Pa3nes 6. DineMeHTBI KBAHTOBOM (pU3HKH.

Tema 6.1. KBanToBas ontuka.
Keanmosas cunomesa I[lnanka. @omonwl. Buewnuti pomosnekmpuueckuti 3¢hghpexm.
Buympennuii pomosgpgpexm. Tunwi homosnemenmos.

Tema 6.2. Pusuka aToma.

Paszeumue 63215006 na cmpoenue sewecmsa. 3aKOHOMEPHOCIU 8 AMOMHBIX CHEKMPAX
8000pooa. Aoepnas mooenv amoma. Onvimol 3. Pezepgpopoa. Modenv amoma 6000poda no
H. bopy. Keanmosvle cenepamopi.

Tema 6.3. ®u3nka aTOMHOTIO sIapa.

Ecmecmeennas paduoaxmuenocmeo. 3akon paduoaxmuero2o pacnaoda. Cnocodwvl Habooenus

u pecucmpayuu 3apsaxceHHvIx yacmuy. Igpgexm Basunosa - Yepenkosa. Cmpoenue
amomHozo a0pa. Jlepekm maccol, IHepeus 83U U YCmouyu8oCcms amomHulx soep. Aoephovi
peaxyuu. Hckycemeennas paduoaxmuernocms. /lenenue maxcenvix soep. Llennas adepuas
peaxyus. Ynpaenaemas yennas peaxyus. Aoepnviii peakmop. Ilonyuenue paouoaxmuervix
U30Mmonos u ux npumeHenue. buonoeuueckoe deticmeue paouoaKmu8HbIX U3Ly4eHUll.
DnemenmapHvle Yacmuybl.

Pazgen 7. DBoaronusa BeeeHHOM.

Tema 7.1. Ctpoenue u pa3Butue BeeneHHOM.

Hawa 36e30nasa cucmema - I'anakmuka. /{pyeue eanakmuxu. beckoneunocmo BcenenHotl.
Tonuamue o xocmonoeuu. Pacuupsrowascs Beenennas. Mooenw copsiweii Beenentot.
Cmpoenue u npoucxooicoenue I araxmux.

Tewma 7.2. OBomtouus 38e31. ['unoresa npoucxoxieHust COJIHEUHON CUCTEMBI.
Tepmosioepnviti cunme3. [Ipobrema mepmosdeproii sHepeemuxu. Snepeus Cornya u 36e30.
Deonroyus 36e30. Ilpoucxoacoenue Conneynot cucmembl.

e

15



2.3. Temaruueckoe miianupoBanue yueonoro npeamera OVYIL.11 « ®U3UKA»

Ne HaumeHoBaHue pa3iesioB U TeM Ne Oo0nBe Koabl 001mux
pasaeiia, 3aHsA M B KOMIIeTeHIIU I
TeMblI THA | 4Yacax (YKa3aHHBIX B
pasnedie 1.2) u
JIMYHOCTHBIX
MeTanpeIMeTHbIX,
npeIMeTHBIX
pe3yJIbTaToB,
¢dopmupoBanuio
KOTOPBIX
crocoocTByeT
3J1eMEeHT
NPOrpaMmbl
1 2 3 4 5
1 kypc
BBEJIEHUE. 4 JP1,2,3;
BBOAHBII HHCTPYKTaX 10 TEXHHUKE Oe30macHOCTH. HaydHble MEeTOIbI IO3HAHUS BEIIECTB U 1/1 2 JIP3B 1,2;
(pU3MYECKHX ABICHUH. 1/2 JIPuwm/m 3;
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME! MP 1. 3:
3HavyeHue Gpu3uku npu ocBoeHuu npodeccuit CI1O TexHoIOrnuecKkoro npopuiis PG 1. 5.6.7-
poeCCHOHAIBHOTO 00pa30BaHUSI. T
[Py 1, 3, 9, 10, 12,
14, 18-20, 23,;
OK 3, 5.
IMoaroroBka K KOHTPOJIbLHOI padoTe «BX0aHOI KOHTPOJIbY. 1/3 2"
KonTpoibHas padora «BX0aHOMH KOHTPOJIbY. 1/4
PA3JIEJI 1 | MEXAHUKA. 14
TEMA 1.1. | KHHEMATHUKA. 2 JP 1,2,3;
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Mexanunueckoe aprokeHre. OCHOBHbIC KHHEMAaTHYECKUE BEIMYUHBL. PaBHOMEpHOE 1/5 2 JIPun/m 3;
npsIMOJIMHEHOE BrkeHue. CBOOOIHOE Ta/IeHue. 1/6 MP 1, 2, 3;
I1P6 2, 4, 5,6,7,9;
— [Py 1, 2, 3,09, 10, 12,
BueayauropHas (camocrosiTe/ibHas) ydeOHasi padoTa 00y4yaromerocs o TeMam: 3 14.18-20. 23:
1) pasnomeprnoe Osudicenue no OKPY#CHOCMU, 0T A
2) Hesecomocm. OK3,5.
TEMA 1.2. | 3BAKOHbBI MEXAHUKHN HBIOTOHA. 4 JIP 3;
Macca. Cuna. 3akonsl HeroToHa. 1/7 2 JPuB 1 ,2;
1/8 JPas 1, 2;
JIPun/m 2;
3akoH BceMHupHOTo TAroteHus. Cuna Tsokectu. Bec Tena. 1/9 2 JIP)B 2;
1/10 MP 1;
BHeayauTopHas (caMocTOsITe/IbHAsT) y4eOHast padoTa 06y4aIOIErocsi: 10020MmosKa 3" | 11P6 1-6, 9, 10
coobwenutl no memam «Mcaax Hotomon — cozdamens knaccuveckoti pusuxuy, « Cnocoowi TPy 1-4, 7-11, 14-20;
UBMEPEHUsI MACCbL Menay. OK 1.2 ' 45 ’ ’
TEMA 1.3. | BAKOHbI COXPAHEHUWS B MEXAHUKE. 8 JIP 3;
Nmiyibe. 3aK0H COXpaHEHHsT HMITYJIbCA. 1/11 2 JIPn/uB 4;
1/12 JPtB 1, 2, 3;
JIP»8B 2, 3;
Kunerndeckas v moTeHIMaNbHas YHEPTHs. 3aKOH COXPAaHEHUS YHEPTUU. 1/13 2 JIPsm/u 3:
1/14 o
KonTpoubsnas padora Nel no pasaeny «MexaHuka». 1/15 2" MP 1-3;
I1P6 1-4, 6-10;
1/16
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJIePKAHME! 1/17 2" Py 1,3,4,7,9, 10,
Pemenne npog)ecCHOHAILHO-OPHEHTHPOBAHHBIX 32124, 1/18 11, 13, 14-20, 23;
BueayauropHasi (caMmocTOsITe/IbHASA) YueOHasi padoTa 00y4aonierocs no TeMam: 3 OK1,2 4,5,7.
«Peaxmuenoe osudicenuey, «IIpumenenue 3aKOHO8 COXPAHEHULY.
PA3JIEJI 2 | OCHOBBI MOJIEKYJISIPHON ®U3UKHW 1 TEPMOJUHAMUKH. 20
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TEME 2.1. | OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUW. WJIEAJIBHBIN I'A3. 6 JIP 2,
OcHoBuble nosioxenuss MKT. XapakTepucTuku MOJIEKyJI. 1/19 2 JIPTB 3;
1/20 JIPas 1, 3;
Wneansubiii ra3. OcHoBroe ypasuenune MKT. Temmneparypa u ee u3MepeHue. 1/21 2 JPun/m 1, 3;
1/22 MP 1, 3;
I1P6 1-7, 9, 10;
["a30BbI€ 3aKOHBI. YpaBHEHUE COCTOSIHUS UEaIbHOTO Ta3a 1/23 2 MPy 1,2, 3,5, 7-18
1/24 1 1 1 1 1
20, 23;
BueayauTopHasi (caMocTOsITe/IbHAA) YueOHasi padoTa 00y4yalonierocs- u3yyeHue Tem: 3™ OK1-5, 7.
«bpoyHnosckoe osudcenue. [uppyzuay, « Cmpoenue 2a3000pazHbix, HCUOKUX U MEEPOLIX METLY.
TEMA 2.2 | OCHOBbI TEPMOJINHAMMUKMN. 4 JP 2, 3,
Buyrpennsist sueprus. [lepBolil 3aK0H TEPMOIUHAMUKH. 1/25 2 P18 2, 3;
JIP3B 1;
1/26
MP 1;
IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE COACPKAHUE! 1/27 1" I1P6 1-4, 6-10;
geme}me leO(l)eCCI/IOI-;leJ_IIIJ;[HO-Opl/leHTI/II)OBaHHbIE( 3ama4. 1/28 Py 1,2 3,5,7,8,0,
€TUTOBBIC JIBUTATEIIH. TETUIOBBIX JIBUTATEINCH. 1 15-17, 19, 20, 23:
1 OK1-5,7.
BueaynuTopHas (camocTosiTeIbHAsST) y4eOHast padoTa 00y4aroImerocsi: Hanucanue 3
pedepamos no memam: «Mooenu mennoswix ogueameneu», «llpobremvl sxono2uu, césasannvle ¢
UCNONIL30BAHUEM MENTOBLIX MAULUHY.
TEMA 2.3. | CBOMCTBA ITAPOB. 2 | JP2,3;
Hcnapenune u kKoHIeHcaus. AOCOTIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTh BO3yXa. 1/29 2 JIPtB 1, 3;
1/30 MP 1-3:
BueayauropHas (camocrosiTe/ibHas) ydeOHasi padoTa 00y4aromerocsi: paccmompems 0npoc 3™ I1P6 1-10;

«Hepezpemblﬁ nap u eco uCnoib306aHue 6 NEXHUKey.

ITPy 1-4, 7-10, 12, 14-
20, 23;
OK 1-5, 7.
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TEMA 2.4. | CBOMCTBA JKUJKOCTEI. 2 |71IP2,3;
XapakTepruCTHKA JKUJIKOTO COCTOSIHUS BelecTBa. [[0BEpXHOCTHBIN CIION HKUIKOCTH. 1/31 2 JIPTB 1, 3;
1/32 MP 1-3;
I1P6 1-10;
ITPy 1-4, 7-10, 12, 14-
BHeaynuTopHas (camocTosiTeIbHASI) ydeOHasi padoTa 00y4arolIerocsi: U3yuumsy memy 3" 20, 23:
«lInasnenue u Kpucmaniuzayusy. OK 1-5. 7.
TEMA 2.5. | CBOUCTBA TBEPJbIX TE.L 6 JP 2, 3;
3akoH ['yka. MexaHuueckue cBoiicTBa TBepAbIX Tell. [laBienue u KpucTamin3anus. 1/33 2 JIPTB 1, 3;
1/34 MP 1-3;
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME! 1/35 2" | 11P6 1-10;
Pemenne npogeccnoHaibHO-OPUEHTHPOBAHHBIX 32/12Y. 1/36 TPy 1-4, 7-10, 12, 14-
JlaboparopHasi padora Nel «M3mepeHue MoayJisi yIPYTrOCTH Pe3HHbI». 20. 23" ' T
K = = OK 1-5, 7.
OHTpOJIbHast padoTra Ne2 no pa3aeay «OCHOBBI MOJICKY/ISAPHON PU3NKH U 1/37 2
TePMOIUHAMHKIY. 1/38
BHeaynquTopHasi (CAMOCTOsITE/IbHAS) y4eOHasi padoTa 00y4aromerocs: paboma co 3
CHPABOUHOU TUMeEPamypoll, MepMUHAMY, 8bINOJIHEHUE KOHCNEKMO8 N0 memam: «Xoni00unvhvie
mawunwl. Tennogvie osueamenu. Oxpana npupoobwly.
PA3AEJI 3 | DJIEKTPOANMHAMHUKA. 34 JIPTB 3, 4;
TEMA 3.1. | QJIEKTPUYECKOE ITOJIE. JIPun/m 1, 3;
Dnekrpryeckue 3apsansl. 3akoH Kynona. DnekTpudeckoe moie. 1/39 MP 1-3;
1/40 I1P6 1-10;
HanpsxkeHHOCTB 21eKTpUYeCcKOro noss. [IpuHun cyneprno3sunuu noiaeu. 1/41 2 [Py 1-4, 6-10, 12, 14-
PaGoTa cui anextpocraruueckoro modjs. [lorennuan. PasHocTh MOTEHITHATIOB. 1/43 2 OI’< 1_’5 7
1/44 C
Konpaencaropsl. DHEprus 31€KTPUUECKOTO MOJIS. 1/45 2
1/46
BHueayautopHas (camocTosiTe/IbHas1) ydyeOHasi padoTa 00y4yaromerocs mo TeMam: 3

«,Z]uafzelcmpuku 6 JJIEKMPUHECKOM noJiey, «Hpoeodnuku 6 JJIEKMPpU4YeCKoM nojiey.
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TEMA 3.2. | 3BAKOHBI IIOCTOSSHHOTI'O TOKA. 12 JP 2, 3;
YcioBusi, He0OXOAUMBIC JIJIs1 BOSHUKHOBEHHMSI U TIOIEPyKaHUS JIeKTprueckoro Toka. Cuma Toka. | 1/47 2 MP 1-3;
3akon OMa I ydacTKa IeIu. 1/48 I1P6 1-10;
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME! 1/49 2" 1Py 1, 3, 4, 6, 8-10,
Pemenue npodeccCHOHAIBbHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/50 12, 14-20, 23:
JlabopaTtopHasi pa6ora Ne2 «M3MepeHne CHIIbI TOKA M HANPSIYKEHNUS B HEMMW». OK 1-5. 7
DJIC ucroununka Toka. 3akod OMa s [TOJIHOM IEIH. 1/51 2 T
1/52
IIpodeccrnonabLHO-OPHEHTHPOBAHHOE COJIePIKAHUE! 1/53 2
Coennnenne npoBogHUKOB. CoelMHEHNE HCTOYHUKOB JIEKTPUYECKON YHEPTUH B OaTapero. 1/54
IIpodeccuonHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHUeE: 1/55 2"
JlaGopaTopHas padora Ne3 «Onpenesienne I1C 1 BHyTPpeHHero conpoTHBJICHUS 1/56
HCTOYHHKA TOKaY.
3akoH J[xoyns-Jlenna. Pabota u MOIHOCTh 3JIEKTPUUECKOTO TOKA. 1/57 2
1/58
BHeayauTopHasi (caMoCTOsITeIbHAS) yueOHast padoTa 00y4aroImerocsi: paboma ¢ 3
O0ONOHUMENbHOU TUMepPamypol U 8blNOJIHeHUe CO0OweHuUll, 00K1a008 no memam: « C600600Hble
HOCUmenu 31eKkmpudeckux 3aps0os. Ilpouzsoocmeo, nepedaua u ucnoib308aHue
NEKMPOIHEPSUUY.
TEMA 3.3. | QJJEKTPHUYECKH TOK B TOJTYITPOBOJHUKAX. 2 JIPTB 1, 3;
CobcTBeHHas MPOBOIUMOCTD MOJIYIIPOBOAHUKOB. [101ynpOBOHUKOBEIE TPUOOPHI. 1/59 2 JIPun/m 3;
1/60 MP 1-3;
BHeayauTopHasi (CAMOCTOSITE/IbHAS) Y4eOHAasi paboTa 00yqaroMIerocsi: D1eKmpueckull mox 6 37 | p6 1-10:
Memannax, MeKmpuieckull moxK 6 1eKmpoaumax. MPy 1,3, 4, 6,9, 10,
12, 14-20, 23,
OK 1-5, 7.
TEMA 3.4. | MATHUTHOE IIOJIE. 6 JIP¢B 1-3;
BekTop MHIYKIIMM MarHUTHOTO MOJIA. J[efiCTBHE MarHUTHOIO IOJIs Ha IPSMOJINHEUHBIN 1/61 2 MP 1-3;
MPOBOJHHK C TOKOM. 1/62 11P6 1-10;
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3akoH Amriepa. MarHUTHBIN TOTOK 1/63 2 [Py 1,2,4,6,8,9,
1/64 11, 15, 17-20, 23;
Cuna Jlopenna. Onpenenenue yieabHOTO 3apsa. 1/65 2 OK 1-5. 7.
1/66 ’
BHeaynuTopHas (caMocTosITe/IbHAS) y4eOHasi padoTa 00y4arolerocsi: paboma co 3™
CNPABOYHOU TUMePamypoul, MepMUHAMU, BbINOIHEHUe 00KIA008 U pedhepamos no meme:
«Anope Mapu Amnep- 0CHOBONOIONCHUK INEKMPOOUHAMUKUY, « Y CKOpUmenu 3apsaiceHHbIX
yacmuyy.
TEMA 3.5. | 9QJIEKTPOMATHUTHAS UHAYKIUS. 6 JIP 2, 3;
DJIeKTpOMarHuTHasi MHAYKIUA. BuUXpeBoe 3JeKTpudyeckoe moiie. 1/67 2 MP 1- 3;
1/68 T1P6 1-10;
CamMOMHyKIMsA. DHEPrUusi MArHUTHOTO TOJIA. 1/69 1 TPy 1-4, 6, 8-10, 12
IpodeccHOHATLHO-OPHEHTHPOBAHHOE COlepPKAHHE: 1/70 I T 1,8 '23_ T
Pemenne npogeccHoHaILHO-OPHEHTHPOBAHHBIX 3a/1a4. o T
OK 1-5, 7.
Kountpoabnas padora Ne3 no pazaeny «JeKTPOAHHAMHKAY. 1/71 2"
1/72
BHeaynuTopHasi (CaMOCTOsITe/IbHAS) Y4eOHAasi padoTa 00y4aonIerocs: 3
paboma co CnpasoyHoOU TUMepamypoul, mepMUHAMU, bINOJIHEHUEe KOHCHEKMO8 N0 MeMAM.:
«Benuuatiwue omxkpvimus uzuxuy, «Paboma snekmpozenepamopar.
2 Kkypc
PA3EJ 4 | KOJIEBAHUSI U BOJIHBI. 26
TEMA 4.1. | MEXAHUYECKHWE KOJIEGAHUSI. 4 JIP 3;
KosnebarensHoe qBkenne. ['apMoHUYecKre KoJeOaHus. 1/1 2 MP 1- 3;
1/2 I1P6 1-10;
[peBpainienue SHEPTHK IPU KOJIEOATEITBHOM BHKEHUU. CBOOOIHBIC U BBIHYK/ICHHBIC 1/3 2 [Py 1-3, 15-20, 23;
MEXaHHYECKHE KONeOaHus. 1/4 OK 1,2 45,7
BHeayauTopHas (caMocTosiTe1bHas1) yueOHasi paGoTa o0yyarouerocs: 3™

paboma co cnpagouHou aumepamypou, mepmuHamu, 8bINOJIHeHUe KOHCNEeKma no meme
«Pezonancy.
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TEMA 4.2. | YIIPYT'UE BOJIHBI. 6 JIP 3;
MP 1- 3;
[Toriepeynslie ¥ IPOIOJIbHBIC BOJTHBI. XapaKTEPUCTUKH BOJIHBI. 1;5 2 PG 1-10°
1/6 ’
Nnrepdepennus BosH. [loHsTHE 0 TU(PAKIIUK BOJH. 17 2 | Py 1-3,15-20, 23;
1/8 OK1,2,45,7.
3BYKOBBIC BOJHBI. YJIBTPA3BYK M €r0 IPUMEHEHHE. 1/9 2
1/10
BHeayauTopHas (caMocTOsITeIbHAs) yueOHasi paboTa 00yJaromerocs: 3
paboma co cnpasounoll IUmMepamypou, paccmompenue memvl: « dacmoma konebanuii u 8bicoma
MOHA 38YKAN.
TEMA 4.3. | JIEKTPOMATHUTHBIE KOJIEBAHUS. 6 | JIPuB 1-3;
CB00OTHBIC AIIEKTPOMArHuTHBIC KojieOanus. [IpeBpaiiienne sHepruu B KosiebaTenbHoM KoHType. | 1/11 2 MP 1- 3;
1/12 I1P6 1-10;
ITepemennsblil Tok. ['eHepaTop nepeMeHHOro Toka. 3akoH Oma Juist 31eKTPUUYECKOM Lenu 1/13 1 [Py 1-3, 9, 10, 15-20,
TIEPEMEHHOTO TOKA. 1/14 23:
IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHUE: 1* OK1 245 7
Pemenne npodeccHoOHAIbHO-OPHEHTHPOBAHHBIX 3a/1aY. T
Tpanchopmaropsl. TOKH BEICOKOI 4acTOTHI. 1/15 2
1/16
BueaynuTopHasi (caMmocTosITe/IbHAA) YueOHasi padoTa 00y4yaronierocs: 3™
paboma co cnpaso4Hol IUMepamypot, mepMuHami, 6blNoIHeHUe KOHCNEKNOo8 N0 MmeMam.:
«Ocyunnozpamma nepemenno2o moka », «Konoencamop 6 yenu nepemennozo moxay.
TEMA 4.4. | JJEKTPOMATIHUTHBIE BOJIHBI. 10 | JIPmB 1-3;
DNeKTpOMarHUTHOE MoJie KaK 0COObIN BUA MaTepUH. DJIEKTPOMArHUTHBIE BOJHBI. 1/17 2 MP 1- 3;
1/18 I1P6 1-10;
Nzo6perenue paaro A.C. IlonoeiM. [TonsiTue o pagrocsssu. 1/19 2 [Py 1-3, 9, 10, 15-20,
1/20 23:
IIpodeccrnonaibHO-OPHMEHTHUPOBAHHOE COJIEPKAHUE! 1/21 2"

Pemenue npogeccuoHaIbHO-OPUEHTHPOBAHHBIX 3a/1a4.

OK1,2,4,57.
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1/22

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUeE: 1/23
Pemenne npogeccuoHaIbHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/24 2%
KonTposbHasi padora Nel mo pazneny «KoJyiebaHusi H BOJTHBI». 1/25 2"
1/26
BHeayauTopHas (caMocTOsITeIbHAs) yueOHasi paboTa 00yJaromerocs: 3
paboma co cnpagoyHoU IUmepamypou, mepMuHamu, Hanucanue peghepamos no Mmemam:
«lIpumenenue 31eKMPOMACHUMHDBIX BOJIH», «INEKMPOMACHUMHbIE BOJIHbL 8 MEopUU
Makxkceennay.
PA3JIEJI 5 | OIITHUKA. 24
TEMA 5.1 | IIPUPOJA CBETA. 6 | JIPaB 4,
CKOpOCTh pacrpoCTpaHEHHsI CBETa. 3aKOHBI OTPAXKEHMSI U TIPEIOMIICHHSI CBETA. 1/27 1 MP 1-3;
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE! 1/28 1° | 11P6 1-10:
Pemenue leO(l)eCCI/IOHaJIbHO-OpI/IeHTI/lI)OBaHHLIX 3agad. HPy 1-3. 9-12. 15-20
JIunzel. ['na3 kak ontuyeckas cucrema. Onruyeckue NpubopsI. 1/29 23:
1/30 2 '
OK 1, 2,4,5.
Jladoparopnasi padora Nel «OnpenesieHne noka3zareJisi NPeJOMJIeHHS CTEKJIA». 1/31 2"
1/32
Bueayauropnasi (camocTosiTe/IbHAS) YyueOHasi padoTa 00y4alouerocs: 3™
paboma co cnpagoyHoU IUmMmepamypou, mepMuHamu, 8bINOJHeHUe KOHCNEKMO8 No MmemMam.
«Cgem - anexkmpomacHumuas 6oanay,; « Ocobennocmu unmepgepenyuu ceemay.
TEMA 5.2. | BOJJTHOBBIE CBOMCTBA CBETA. 18 | JIP)= 1, 3;
Unrepdepenums cBeta. KOrepeHTHOCTL CBETOBBIX JIyUeH. 1/33 2 JIPum/m 1
1/34 MP 1-3;
Hudpakmus ceera. Judpakimonnas pemerka. 1/35 2 I1P6 1-10;
1/36 IMPy 1, 3, 9-20, 23;
OK 1,2,4,5.
[Tonsspu3zanus nonepeunbix BosH. [lonspusanus ceera. 1/37 2
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1/38

Bunpl cnexktpoB. CriekTpbl ucnyckanus. CeKTphI MOTJIONICHUS. 1/39 2
1/40
YabsTpaduoseroBoe u HHGpaKpacHOE U3TydeHUE. PEHTIEHOBCKHE JTyUH. 1/41 2
1/42
JlabopaTopnasi paGora Ne2 «M3mepeHue JJIMHBI BOJHbBI CBETOBOM BOJIHBI 1M (PPaAKIIHOHHOMH 1/43 2"
pelIeTKo». 1/44
Kontpoabnas padora Ne2 nmo pasgeny «Onruxay. 1/45 2"
1/46
IIpodeccrnonaLHO-OPUEHTUPOBAHHOE COAEPKAHME: 1/47 2"
Pemenne npodeccnoHaIbHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/48
IIpodeccnonaibHO-OpMEHTHUPOBAHHOE COJEPKAHUE! 1/49 2"
Pemenue npogeccuoHaNbHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/50
Bueaynuropnasi (camocTosiTe/IbHAS) YyueOHasi padoTa 00y4alouerocs: 3™
paboma co cnpagouHol 1umepamypou, mepmunamu memol: «llpupooa u ceovicmea
DEHM2EeHOBCKUX JIYUel .
PA3JIEJI 6 | DJIJEMEHTHI KBAHTOBOM ®HU3HUKMU. 14
TEMA 6.1. | KBAHTOBAS OIITUKA. 2 JIPnB 3;
KBanToBas runoresa [Inanka. ®otonsr. oTodrddexr. 1/51 2 MP 1- 3;
1/52 TIPG 1-10;
[Py 1, 3, 4, 15, 16,
BueaynuTopHas (camocTosiTeIbHAST) y4eOHasi padoTa 00y4aromerocs: 3= | 18;
paboma co cnpagounou aumepamypou no meme. « Tunvt pomosnemenmosy. OK 1,2, 4,5.
TEMA 6.2. | ®PUBUKA ATOMA. 2
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SAnepnas monens aroma. OnbiTel 3. Pezepdopaa. Monens aroma Bogopoaa o H. bopy. 1/53 2 |JIPr 1,3,4;
1/54 JIPuB 1, 2;
JIP3B 1, 3, 4;
BHeaynuTopHas (camocTosiTeJIbHASI) ydeOHasi padoTa 00y4arolerocs: 3™ JIPuw/m 1:
paboma co cnpagoyHOU IUMepamypou, mepMuHamu, 8blNOJIHeHUe KOHCNeKma no meme: >
«Keanmoevie cenepamopuol ». MP 1, 3;
I1P6 1-10;
ITPy 1- 3, 5-7, 11, 13,
15-20;
OK1,2,4,57.
TEMA 6.3. | PU3UKA ATOMHOI'O SAJPA. 10 |JIPr 1,3,4;
PagnoaktuBHOCTE. D dekT BaBunosa —UepeHnkona. 1/55 2 JPuB 1, 2;
1/56 JIP3B 1, 3, 4;
— JIPun/m 1;
CtpoeHre aTOMHOTO siipa. DHEPrusl CBSI3U U yCTOMUNMBOCTH AaTOMHBIX SIEP. 1/57 2 MP 1. 3
1/58 P
I1P6 1-10;
SAnepHsble peakiuu. McKkyccTBeHHas paJuOaKTUBHOCTb. 1/59 2 TPy 1- 3, 5-7, 11, 13,
1/60 15-20;
OK1,2,4,57.
Llennas simepHas peakuusi. Y mpaBisieMast [erHasi PeaKius. 1/61 2
1/62
[TosryueHne paguoakTUBHBIX U30TOMOB U UX IPUMEHEHHE. 1/63 2
1/64
BueayauTopHasi (caMmocTosiTe/IbHAs) yueOHasi padoTa 00yuyarouierocs: 3™
paboma co cnpagoyHoU Iumepamypou, mepmuHamu, no meme. «buonocuuecrkoe oelicmsue
PAOUOAKMUBHBIX UZTIYYEHULLY.
PA3JIEJ 7 | BBOJIIOIIAA BCEJEHHOM. 8
TEMA 7.1. | CTPOEHUE U PA3BBUTHUE BCEJIEHHOM. 4
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Hama 3Be3qHas cucrema — ['anakruka. J{pyrue [Nanaktuku. beckoneunocts BeeneHHOM. 1/65 2 JIP 3;
1/66 JIPuB 1, 2;
JIPun/m 1;
Mopnens ropsueit Beenennoit. CtpoeHue v npoucxoxaeHue I'ajgakTuk. 1/67 2 MP 1. 3;
1/68 I1P6 1, 2, 6;
BHeaynuTopHasi (caMocTOsSITeIbHAN) yueOHasi padoTa 00yJaroIerocs: 3~ | 1Py1,3,10,11, 12,
paboma co cnpagoyHou aumepamypou, mepmuHamu, no meme. «Ilonsmue o Kocmonocuuy. 14, 17-20;
OK 1-5, 7.
TEMA 7.2. | 9BOJIFOIUS 3BE3/l. THIIOTE3A TPOUCXOXKIEHWS COJTHEYHONU CUCTEMBI. 4 | JIP3;
Tepmosinepusblii cuaTes. I[Ipobiaema TepMosIepHON SHEPTETHKH. 1/69 2 JIPuB 1, 2;
1/70 JIPun/m 1;
MP 1, 3;
DHeprus coyiHLa U 3Be3]1. [Iporcxok1eHue COMHEYHOU CUCTEMBI. 171 2 I1P6 1, 2, 6:
1r2 MPy 1, 3, 10, 11, 12,
B . - | 14, 17-20;
HeayJIUTOPHAasi (CaMOCTOAITeIbHASA) YueOHas1 padoTa o0y4yaromerocs: 3
paboma co cnpagoyHou 1umepamypou, no02omosKa 00KIa0os no memam: «llLianemoi OK 1-5, 7.
conneynol cucmemvly, «poav K.O. [uonkosckozo 6 pazeumuu KOCMOHABMUKUY.
Hroro: ayJAUTOPHBIX 3aHATHI 144
JeKIun 108
NPAKTHYECKUX 3aHATHI 36
BHEAY/IUTOPHOM (CAMOCTOATEBHOI) pa00oThl 00y4aKIIerocst 72

*

- 4achwl, omeeoénHvie Ha npakmuiyecKue 3aHAmusl

** - yacwel, omeedénnble HA BHeAYOUMOPHYIO (CAMOCMOAmMENbHYI0) pabomy obyuarwe2ocs
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

3.1. MaTepuaibHO-TeXHUYECKOe 00ecreyeHme.

Jlns peasinzanuu nporpammsl yueOHoro npeamera «Pu3nka» JOHKHO ObITh IPEAYCMOTPEHO
cienyrolee crenuanbaoe nomenienue: Kabuner « Dusuku.

ITomenienne kabruHeTa JOIKHO COOTBETCTBOBATh TpeOoBaHUsIM CaHUTapHO-
nUAEMUoNIornyecKux npasui U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02): ocHaleHO TUIIOBBIM
000pyI0BaHUEM, B TOM YHCJIE CHELMATU3UPOBAHHON yueOHOM MeOembIo U CpeICTBAMU O0yUCHHUS,
HEOOXOAMMBIMH JIJIs BHITIOJTHEHUSI TPEOOBAHMIA K YPOBHIO MTOJATOTOBKH 00YUYaIOIIMXCS.

O6opynoBanue yaeOHOro KabUHeTa!

- MOCA/IOYHBIC MECTa M0 KOJUYECTBY 00YUarOIIUXCS;

- pabodee MeCTO MPErnoaBaTelIs;

- paboyvast MeIoBast I0CKa;

- naboparopHoe obopynoBanue («Ileproanueckas cucTeMa XUMUYECKHX dteMenToB J[. 1.
MenneneeBay, «MexayHapoanas ciucrema equauil (CH)», «Dusnueckue BeTHIuHbI»,
«Du3nyecKre NOCTOSIHHEIE, TIAKATHI;

- KOMIUJIEKT y4eOHO-HarISAHBIX OCOOUH 10 (hH3HKE,

- KOMILJICKT 3JICKTPOHHBIX BHICOMATEPHAJIOB;

- 3aJIaHUA I KOHTPOJIBHBIX padoT;

- 3aJ1aHUs I Ja00PaTOPHBIX PadoT;

- MpoeCCHOHAITBHO - OPUCHTUPOBAHHBIC 3a/IaHUS;

- MaTepHalbl SK3aMeHa.

TexHudeckue cpeacTBa 0OyICHHUS:

- IEPCOHAIBHBIA KOMIIBIOTEP C JIMIICH3MOHHBIM IIPOrPAMMHBIM 00CCIICUCHUEM;

3aJb:

bubnroreka, ynTaabHBIN 321 ¢ BBIXOJOM B CeTh MIHTEpHET.

3.2. UnpopMmannoHHOe odecnedeHne peajn3alui NPOrpaMMBbl.

3.2.1. OcHOBHBIE TEYATHBIE H3TaHHUS.

1. l'engenmrreitn JI.O., uk FO.W.; mox penakiueit Opnosa B.A. ®usuka. Yacts 1.
YyeOuuk. Yrny0neHHbli ypoBeHb — M.: OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«11OLI MHEMO3HWHA». 2020.

2. I'eapenmreiin J1.D., Komkuna A.B., JlesueB I'.1. ®usnka. Yacts 2. YueOHUK.
VYrinyOnenusiit ypoBeHb — M.: OOI11€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HNHA». 2020.

3.2.2. /lonoJHUTEIbHbIE HCTOYHUKH.

1. BacunbeB A.A. ®usuka: yuebHoe mocodue it cpeHero npoheccuoHaaIbHOTO
obpazoBanus. M., 2023.

2. Kananmaukos H.I1. ®u3uka: yueOHUK U MPAKTUKYM JJIsl CPETHETO MPOodeCcCHOHATBLHOTO
obpazoBanus. M., 2023.

3. Kacarkuna N.JI. ®uzuka. Kontponbusie pabotei:10-11 knaccel. @enukc.2023.

3.2.3. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH
«HTepHeT», HEOOXOAMMBIX /1JI5l OCBOEHHS MpeAMeTa.

1. www.1lseptember.ru - metoauueckas raseta «IlepBoe ceHTIOPs»

2. http://www.rusedu.info - CereBoe cOOOIIECTBO yUUTEICH

3. http://www.pedsovet.su - TTencosert cy (meaaroruueckoe cooOIIecTBO)

4. http://uchportal.ru_- CooOmiecTBO yuuTeNneH-MpeIMETHUKOB " Y YU TEbCKHIA TOPTA"
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5. http://multiurok.ru - TIpoekT mis yuutenei

6. http://infourok.ru - bubarOTEeKa METOINICCKUX MATEPUATIOB JUIS YIUTEISA
7. http://nsportal.ru/ - CounasnbHas ceTb paOOTHUKOB 00pa30BaHUs

8. DnekTponnas oubnuoreka 'IIOY PA MUT.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOTI'O IIPEJIMETA

Pe3yabTarnl 00yyeHus

MeTtoanbl OLIEHKH

I1P61 - chopMUpOBaHHOCTD MPECTABICHUN O
poiu 1 Mecte PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA, O
cucteMooOpasyromieid poiu (U3UKH B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ1e
POCCHICKHX M 3apyOeKHBIX YUCHBIX -(DU3UKOB
B Pa3BUTHE HAYKHU; TOHUMAaHUE PU3NUECKOM
CYITHOCTH HAOIOJAEMBIX SIBJICHHIA
MHUKPOMHPA, MAKPOMHpPA U MEraMHpa;
MMOHWMaHHE POJIM ACTPOHOMHUU B
IIPAKTUYECKOH JIeATEIIbHOCTH YeJIOBeKa U
JabHEeHIeM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu pu3uku B GOpMUPOBAHUU KPYTro30pa U
(yHKIMOHATBHON TPAMOTHOCTH YeJIOBEKA ISt
peleHusl MPAKTUYECKUX 3a/1a4.

OIICHKA PEe3yJIbTATOB:
- YCTHBIX OTBETOB;
- TIIOJATOTOBKH COOOILEHNH, JJOKIAI0B,

pedepatos.

[1PG2 — Bi1ageTs OCHOBOIIOJIATAFOIIMHA
(U3HYECKUMHU TIOHITHSIMH U BETMYUHAMH,
XapaKTepU3YIOIUMU (HU3HUECKHUE TPOLIECCHI
(CBSI3aHHBIMH C MEXAHUUYECKHUM JIBHIKCHHUEM,
B3aUMOJICHCTBUEM TEJ, MEXaHUYECKUMH
KoJ1€0aHUsIMU U BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM BEILECTBA,
TETUIOBBIMH MTPOIIECCAMH; IIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMHU, DJIEKTPUUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH; ONITHYECCKUMM SIBJICHUSIMH;
KBAaHTOBBIMU SIBIICHUSIMH, CTPOEHHEM aTOMa U
aTOMHOTO s1/Ipa, paIiOAaKTUBHOCTbHIO); BIAJETh
OCHOBOITOJIATalOIUMH aCTPOHOMUYECKHUMU
MOHATUSAMH, ITO3BOJIAIOIIMMU XapaKTEpU30BaATh
MPOLECCHI, TPOUCXOASAIINE HA 3BE3/1aX, B
3BE3JIHBIX CHCTEMaX, B MEKTalaKTHUECKOMU
cpene; IBMKEeHHE HEOECHBIX TEJl, YBOJIIOIHIO
3Be31 U BeceneHHoit.

OLICHKA PE3YJIbTaTOB:
- YCTHBIX U IMCbMCHHBIX OTBCTOB,

- IPAaKTUYECKHUX 3aHATHIA;

- TECTHUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHust MpohecCHOHATBEHO-
OpPHEHTUPOBAHHBIX 3aJ1ay;

-JIOMAIIHUX 3aJJaHUI TPAKTUYECKOr0 XapaKTepa;
- MOATOTOBKH COOOILIEHHH, TOKIa 0B,

pedepatos.

I1P63 — BiageTh 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUAMH (3aKOH BCEMHUPHOTO
tarotenus, I, I u III 3akonsl HeroTOHA, 3aK0H
COXpAHEHUS MEXAHUYECKOU SHEPTUH, 3aKOH
COXPAaHEHUS UMITYJIbCA, IPUHLHUIIL
CYNEPHO3UIIUU CUJI, TPUHIIUI PABHOIIPABHOCTH
MHEPLHUAIBHBIX CUCTEM OTCYETA;
MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO
CTPOEHUS BELIECTBA, FA30BbIE 3aKOHBI, IIEPBBII
3aKOH TEPMOJIMHAMUKU; 3AKOH COXPAHEHUS

OLIEHKA pEe3yJIbTAaTOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,
- IPAKTUYECKUX 3aHSITUM;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- peuieHus npodeccuoHanbHO-
OpPUEHTUPOBAHHBIX 3a/a4.
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AJEKTPUYECKOTO 3apsa, 3akoH KynoHa, 3akoH
Oma g yyacTtka 1enu, 3akon Oma aist
MOJIHOM AJIEKTPUYECKOM 1enu, 3aKoH [xoyns -
JleH11a, 3aKOH 3JIEKTPOMarHuTHOM WHIYKIIUH,
3aKOH COXpaHEHUs SHEPTUU, 3aKOH
MPSAMOJIMHEHHOTO PAaCIPOCTPAHEHHUS CBETA,
3aKOH OTPAXKEHUs CBETA, 3aKOH MPETOMIICHHS
CBETA; 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH
COXpaHeHI/ISI I/IMHYJIBCEl, 3aKOH COXpaHeHI/ISI
AJIEKTPUYECKOT0 3apsiia, 3aKOH COXPAHEHUS
MAacCOBOTO Yucia, NoCcTynaTel bopa, 3akoH
PaIMOaKTUBHOTO pacmaja); yBepeHHOE
KCIMOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEMN
npu aHanu3e GU3NIECKUX SBJICHUN U
MPOLIECCOB.

[1P64 — chopmupoBaTh yMEHUS peliaTh
pacueTHbIe 33J]a4u C BHO 3a/laHHON
(bu3HUECKO MOJIEIIBIO, UCTIONB3YSI
¢bu3nyeckre 3aKOHbI ¥ IPUHIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3aJjaul BHIOUpATh
(bU3NYECKyI0 MOJETb, BBIIEIATH (PU3NYECKHE
BEJIMYMHBI B (POPMYJIBbI, HEOOXOMUMBIE IS €€
peleHsl, TPOBOIUTH pacyeThl U OLIEHUBATh
PEeaIbHOCTh MOJIYYEHHOI'O 3HAYEHUS
(bu3n4ecKoil BEIMUUHBI; PEIIaTh
KaueCTBEHHbIE 3a]Jaul, BBICTpAUBAasi JIOTMUECKU
HENPOTUBOPEUYUBYIO LIETIOUKY PACCYKIEHUH C
OIOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS.

OLICHKA PE3YJIbTATOB:

- YCTHBIX U NUCbMEHHBIX OTBETOB;

- IPaKTUYECKUX 3aHATHIA;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- peuieHus nmpodeccuoHanbHO-
OPHUEHTHPOBAHHBIX 3a/1a4;

-JIOMalllHUX 33JJaHUui TPAKTUYECKOIr0 XapaKTepa.

I1P65 — copmupoBaTh yMEHUS YUUTHIBATH
I'PAHMIIBI IPUMEHEHUS N3YYEHHBIX
¢bu3nyeckux Mozesei: MaTepraabHas TOUKa,
MHEpLUaIbHasl CUCTEMA OTCUETA, UACAIBHBIN
ra3; MOJEJIH CTPOCHUS T'a30B, )KUIAKOCTEHU U
TBEPJBIX TE€J, TOUYCHUHBIN AIEKTPUIECCKUI
3apsn, AAepHas MOJEIb aTOMa, HYKJIOHHAs
MOJEJIb AaTOMHOTO SIpa IPU PEIICHUHN
¢bu3nyeckux 3a1ad.

OILICHKAa PE3YJIbTATOB:
- YCTHBIX OTBE€TOB;

- IPAKTUYECKUX 3aHATHIA;

- TECTUPOBAHUS,

- KOHTPOJBHBIX PadoT;

- penieHus MpoQecCUOHAIBHO-
OPUEHTHPOBAHHBIX 3a/]a4.

ITP66 — copmupoBaTh COOCTBEHHYIO
MTO3UIIHIO TT0 OTHOIIEHHIO K (pH3HuecKon
uH(OpMaINH, MTOIy4aeMON U3 pa3HBIX
WCTOYHHUKOB, YMETh UCIIOIB30BaTh U (PPOBEIE
TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAIMA U TIPEICTABICHNUS YIeOHOH 1
HAYYHO-TIOMYJISIpPHON MH(POPMALIUH; pa3BUTh
YMEHHUSI KPUTHYECKOTO aHaJIH3a IMOIydaeMoi
uHpopMaIuu.

OLIEHKA Pe3yJbTaToB:
- YCTHBIX ¥ IUCBMEHHBIX OTBETOB;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pemeHust mpoheccuoHaTbHO-
OpPHEHTHUPOBAHHBIX 33]1ad;

- MOJATOTOBKH COOOILEHHA, JOKIa 0B,

pedepaTos.
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[1P67 — Bi1ageTh OCHOBHBIMHA METOAAMU
HAaY4YHOTO IMO3HAHMS, UCIIOJIb3YEMBIMH B
(u3HKE: MPOBOIUTH MPSMBIC U KOCBEHHBIC
n3MepeHus GU3HMIECKUX BEIMYUH, BEIOMpast
ONTUMAJIBHBINA CLIOCOO MU3MEPEHUS M HCTIONIB3Ys
W3BECTHBIE METO/Ibl OLICHKHU MOTPEITHOCTEN
U3MEPEHUH, IPOBOAUTH UCCIICIOBAHUE
3aBUCUMOCTEHN (DPM3UYECKUX BEITUYHH C
HCIOJIb30BAHUEM IIPSMBIX U3MEPEHUN,
OOBSCHSTH TIOJYYCHHBIC PE3YJIbTATHI,
UCIOJIB3Ys (PU3HUECKUE TCOPUH, 3aKOHBI 1
MOHSTHS, Y JIeJIaTh BBIBOABI; COOIIONATE
mpaBmIa 0E30MMaCHOTO TPy ia IPU MPOBEICHUN
HCCIe0BaHUM B paMKax y4eOHOTO
IKCIIEPUMEHTA U y4eOHO-UCCIIEIOBATEIBCKOM
NEATETLHOCTH C UCTIOJIB30BaHUEM ITU(POBBIX
M3MEPUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO
o0opynoBanus; cOPMUPOBAHHOCTh
MPECTABICHUI O METOAAX MOJIYYEHHUS
Hay4HbIX aCTPOHOMUYECKUX 3HAHUM.

OLIEHKa pe3yJIbTaTOB!

- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHIA;

- TECTUPOBAHUS;

- pemeHust MpohecCHOHaATBHO-
OPHUEHTHPOBAHHBIX 33/a4;

-JIOMAIlIHUX 33JaHUN IPAKTUUECKOI0 XapaKkTepa;
- MOATOTOBKH COOOILIEHHUIA, JOKIIAOB,

pedeparos.

[1PG8 — oBnaseTy yMeHHUsIMH paboTaTh B
TPYIIIE C BBIMOJTHCHUEM Pa3IHYHbIX
COIIMAIIBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYIIIBI, PAMOHAILHO PaCTIPEeIIATh
JeSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX,
aJICKBATHO OIEHMBATH BKJIAJ KaKI0r0 U3
YYaCTHUKOB TPYIIIEI B pEIICHHE
paccMaTpuBaeMoi TPOOJIEMBI.

OLICHKA PE3YJIbTaTOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,

- IPAaKTUYECKHUX 3aHATHIA;

- TECTHUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHust MpohecCHOHATBEHO-
OpPHEHTUPOBAHHBIX 33J1ay;

-IOMAITHHUX 33/IaHUH TPAKTHYECKOTO XapaKTepa.

[TPGY — chopmupoBaTh yMEHHS pacro3HaBaTh
¢busnueckue sBIeHUS (IPOLECCHI) U OOBICHSITH
WX Ha OCHOBE M3y4YEHHBIX 3aKOHOB:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBIJKEHHE, CBOOOTHOE
MajieHue Tel, IBUKEHHE M0 OKPYKHOCTH,
WHEPIUS, B3aUMOJICHCTBUE TEJ,
KoJebaTenbHOE IBIKEHUE, PE30HAHC,
BOJIHOBOE JIBIDKEHUE; MU y3usi, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE KUIKOCTEH U TBEPIBIX
TeJ, I3BMEHEHHE 00heMa Tell TPU HarpEeBaHUH
(oxJTaXKAeHUH ), TETIJIOBOE PABHOBECHE,
WCIapeHue, KOHASHC A, TUTaBJICHHE,
KpUCTAITU3aIMs, KHTIEHUE, BIAKHOCTh
BO3/yXa, CBSI3b CPEAHEN KMHETUYECKOMN
SHEPTUU TEIJIOBOTO JIBMKCHUS MOJIEKYI C
aOCOJTIOTHON TEMITepaTypOH, TOBBIIIIEHNE
JIABJICHUS Ta3a IPU €ro HarpeBaHUM B
3aKPBITOM COCYJIE, CBSI3h MEXTY TapaMeTpaMu
COCTOSIHMSI Ta3a B U30IPOLIECCAX;
AIIEKTPHU3ALNSI TEJI, B3aUMOJICHCTBHE 3apsII0B,
HarpeBaHue MPOBOJIHUKA C TOKOM,

OLIEHKA pe3yJIbTaTOB:

- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHIA;

- TECTUPOBaHUS;

- KOHTPOJIbHBIX padoT;

- penieHus npodeccuoHanbHO-
OPUEHTUPOBAHHBIX 33/1a4;

-JIOMaIllHUX 33JJaHUi TPAKTUUYECKOr0 XapaKkTepa;
- IIOJrOTOBKH COOOIIEHUH, IOKIa 0B,

pedeparos.
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B3aUMOJICHICTBHE MarHUTOB,
ANIEKTPOMArHUTHAS HHAYKIHS, AeiicTBHE
MarHUTHOTO TI0JIs1 Ha TIPOBOJIHUK C TOKOM U
IBWKYIIUHCS 3aps], HJIEKTPOMarHUTHBIE
KOJICOAHHSI U BOJIHBI, IPSIMOJTMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE,
npesoMiIeHue, nHTephepeHys, Tudpakus 1
HOJISIPU3aLns CBETa, AUCIEPCHS CBETA;
borosnexTprudeckuii 3PPeKT, CBETOBOE
JaBJICHNE, BOSHUKHOBEHUE JIMHEHYATOro
CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHAS U
HCKYCCTBEHHAS PaAMOAKTUBHOCTD.

ITP610 - chopmupoBaTh YMEHHUS IPUMEHSITh
MOJTyYCHHBIEC 3HAHUS JIJIs1 OOBSCHEHUS yCIOBUI
npoTeKaHus GU3NYCCKHX SIBIICHUH B IPUPO/IC
Y IS TPUHSTUS TPAKTUYCCKUX PEIICHUH B
MOBCETHEBHOM JKU3HU ISl 00CCTICUCHHS
0€30MacHOCTH NIpU OOPAIICHUH C OBITOBBIMH
npubOpaMu U TEXHUYECKHUMHU YCTPOHCTBaMH,
COXpaHEHHS 3/I0POBbS U COOJIIOACHUS HOPM
IKOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIICH
cpele; MOHUMaHUE HEOOXOIUMOCTH
MPUMEHEHHS JJOCTIKEHUH (DU3UKH U
TEXHOJIOTUH JJISI pAlIMOHAIIBHOTO
MIPUPOJIOTIOIB30BAHUS.

OIICHKA Pe3yJIbTATOB:
- yCTHBIX U ITMCBMCHHBIX OTBCTOB,

- IPaKTUYECKUX 3aHITHI;

- TECTUPOBAHUS;

- pelreHus mpodecCuoHaIbHO-
OpI/IeHTI/IpOBaHHBIX 3ajJa4,

-JIOMAIIHUX 3aJaHUI TPAKTUYECKOI0 XapaKTepa,
- IIOJATOTOBKH COOOILEHNH, JOKIAI0B,

pedepaToB.

[1Py1 - noHumars posib GU3MKH B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
9KOJIOTUYECKOM, COLIMAIIBHON U ATUYECKOMN
cdepax AeqaTeIbHOCTH YEJI0BEKa, pojib U
MeCTO (PU3UKH B COBPEMEHHON KapTUHE MUPA,
POJIb ACTPOHOMMHU B IIPAKTUYECKOMN
JEeATEIbHOCTH YEJI0BEKA U JalIbHENIIEM
Hay4YHO-TEXHUYECKOM PA3BUTHH, 3HAYCHHE
OIMCATEIILHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOM U TPOrHOCTUYECKON
GbyHKIMN GU3NYECKOM TEOPHH — MEXAHUKH,
MOJIEKYJISIPHON (PU3UKHU U TEPMOJAMHAMUKH,
JJIEKTPOJAUHAMUKH, CIIELUATIBLHON TEOPUU
OTHOCHUTENIbHOCTH, KBAHTOBOW (PU3HMKH, POJIb
¢uznveckoii Teopun B HopMupOBaHUH
MIpe/ICTaBICHUI 0 PU3NYECKON KapTUHE MHPA,
MeCTO (pU3UUECKOM KapTHUHBI MUpPa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUH O IPUPOLE.

OILICHKAa PE3YJIbTATOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,
- TECTUPOBaHUS;

- petieHus MpoQeCcCUOHAIBHO-
OPUEHTHPOBAHHBIX 3a/au.

[1Py2 - pa3nu4are ycinoBus IPUMEHUMOCTH
Mojienel pU3nYecKuX Tel U MPOLECCOB
(s1BIEHMIT): MHEpIMaIbHAs CUCTEMA OTCUETa,
abCoIOTHO TBEPIOE TEJI0, MaTepraibHa TOUKa,
PaBHOYCKOPEHHOE JBH)KEHHUE, CBOOOTHOE

OLIEHKA Pe3yJbTaToB:
- YCTHBIX ¥ TUCBMEHHBIX OTBETOB;
- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;
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najieHue, abCcoNOTHO yrpyras aedopmanus,
a0COJTIOTHO YIPYToe U aOCOJIIOTHO HEYIPYTroe
CTOJIKHOBEHHUSI, MOJICJIN Ta3a, )KUAKOCTH H
TBEPIOTO (KPUCTAIUTMUYECKOTO) TeJa,
WJICATIbHBIN a3, TOUCUHbIN 3apsid, OJHOPOJIHOE
AJIEKTPHYECKOE U OJHOPOIHOEC MarHUTHBIE
T0J15, TApMOHUYECKHE KoJleOaHus,
MaTeMaTHYECKUH MasSTHUK, H]ICATbHBINA
MPYXUHHBIA MasTHUK, TAPMOHUYCCKUE BOJTHBI,
UjcaIbHBIN KOJeOaTeIbHBIN KOHTYP, TOHKAS
JIMH3a, MOJIENIeH aTOMa, aTOMHOTO si/Ipa U
KBaHTOBOW MOJICITU CBETA.

- pemeHust mpohecCHOHaATBHO-
OpPUEHTUPOBAHHBIX 3a]1aY;
- IIOJATOTOBKH COOOILEHNH, JJOKIAI0B,

pedepaTos.

[TPy3 - paznuuaTh ycinoBus (IpaHMIIBI,
00J1aCTH ) TPUMEHUMOCTH (HPU3UYECKIX
3aKOHOB, IOHUMATh BCEOOMIHI XapaKkTep
(byHIaMEHTAILHBIX 3aKOHOB H
OTPaHUYEHHOCTDH UCTIOJIB30BAHUS YACTHBIX
3aKOHOB.

OLICHKA PE3YJIbTaTOB:

- YCTHBIX U MMCbMCHHBIX OTBCTOB,
- IPAaKTUYECKHUX 3aHATHIA;

- TECTHUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHust MpohecCHOHATBEHO-
OPHEHTHPOBAHHBIX 3a/1ay;

[1Py4 - ananu3upoBath U 0OBSICHATH
MEXaHUYECKHE IIPOLIECCHI U SIBJICHMUSI,
HCIIOJIb3YS] OCHOBHBIE ITOJIOKEHHUS U 3aKOHBI
MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBYOKEHUS, HOpMyYIIbl KHHEMATUKU
PaBHOYCKOPEHHOTI'O JABMKEHUS,
npeoOpa3oBanus ['anumes 1 CKOPOCTH U
nepeMeneHus, 3akoubl HproToHa, mpuHIuN
OTHOCHUTENBHOCTH ["anuies, 3aK0OH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUSI UMITYJIbCa U
MEXaHUYECKON SHEPTUH, YCIIOBHS PaBHOBECHS
TBEPAOrO Tela), IPU 3TOM HCIOIb30BaTh
MaTEMaTHYECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBaTh yCJIOBHS IPUMEHUMOCTHU
(bu3MYeCKUX 3aKOHOB: MPeoOpa3oBaHUN
["anunest, BTOpoOro 1 TpeThero 3aKOHOB
HeroTOHA, 3aKOHOB COXpaHEHMSI UMITYJIbCA U
MEXaHUUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO
TATOTEHUS, DJIEKTPOMATHUTHBIE IIPOLIECCHI U
SIBJIGHUS, UCTIOJIb3YsI OCHOBHBIE TIOJIOKEHUS 1
3aKOHBI 2JIEKTPOJUHAMUKY U CIIEHUATbHON
TEOPUU OTHOCUTENIbHOCTH (3aKOH COXPaHEHUS
NEKTPUYECKOTO 3apsAa, cuina Amrmepa, cuia
JlopeHna, 3aK0H 3JIEKTPOMarHUTHOU
UHIyKIUY, npaBuio Jlenna, csazs IC
CaMOWHJIYKIIMH B 3JIEMEHTE AJIEKTPUUYECKOM
LIENU CO CKOPOCTBIO U3MEHEHUS CUJIBI TOKA,
ITOCTYJIAThI CIIENMAIBHON TEOPHUH
OTHOCUTEIbHOCTH DUHIITEHHA).

OLICHKA PE3YJIbTaTOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,

- IPAaKTUYECKHUX 3aHATHIA;

- TECTHUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHust MpohecCHOHATBEHO-
OpPHEHTUPOBAHHBIX 3aJ1ay;

-IOMAITHHX 33/IaHUH MPAKTHYECKOTO XapaKTepa.
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[1PyS5 - aHanmu3upoBaTh U OOBSICHATH TEILIIOBBIC
MIPOLIECCHI U SIBJICHHUS, UCIIOJIb3Ys] OCHOBHBIE
nonoxxeHuss MKT 1 3akOHBI MOJIEKYIISIPHOU
(GU3HUKY ¥ TEPMOJUHAMUKY (CBSI3b AaBJICHUS
HJICAIIBHOTO T'a3a CO CPEAHEN KUHETHYECKOM
SHEPTUel TEeIUIOBOTO ABMUKEHUS €ro YacTHll,
CBA3b TEMIIEPATYpPHI BEIIECTBA CO CPEAHEN
KMHETUYECKOMN SHEpruei TEIIOBOIO JBUKEHUS
€ro 4acTHLl, CBSA3b JABJICHUS UICAIBHOIO ra3a
C KOHLEHTpauuen MOJIEKYJ U €ro
TeMIIepaTypoH, ypaBHeHHEe MeHieneeBa-
Knanelipona, nepBblii 3aKOH TEPMOJIMHAMUKH,
3aKOH COXPaHEHMsI SHEPTUU B TEIIOBBIX
rporeccax), Ipyu ’TOM UCIOIb30BaTh
MaTE€MaTHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBUSI IPUMEHUMOCTH
ypaBHeHus1 Menneneesa-Kianeipona,
KBAHTOBBIE MPOLECCHI U ABJICHUS, UCIOJb3YS
MIOJIOKEHHSI KBAHTOBOM (PM3UKH (ypaBHEHHE
DiinmTeiHa g Gotorddexra, nepsuiii u
BTOPOM IOCTYJ1aThl bopa, mpuHIuI
COOTHOUIEHUS HEONPEIEIEHHOCTEN
[eiizenOepra, 3aKOHBI COXPaHEHHSI 3aPSIOBOTO
Y MacCOBOT'O YHMCEI U SHEPTHUH B SIACPHBIX
peaxkuusx, 3aKOH paJiIMOaKTUBHOIO pacraja).

OIICHKA PE3yJIbTATOB:

- YCTHBIX U MUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHIA;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX padoT;

- peuieHus npodeccuoHanbHO-
OPUEHTUPOBAHHBIX 33/1a4;

-JIOMAIIIHUX 33JaHUH TPAKTUYECKOTr0 XapaKkTepa,
- TIIOJATOTOBKH COOOILIEHNH, JJOKIAI0B,

pedepaTos.

[1Py6 - ananu3upoBath U OOBACHATH
ANEKTPUYECKUE SIBIICHUS, UCIIOJIb3YsI OCHOBHBIE
MIOJIOKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKHI
(3aKOH COXpaHEHHMsI ANEKTPUUECKOTO 3apsia,
3akoH KylioHa, MOTEHIIMaIbHOCTh
NEKTPOCTATUYECKOTO MOJISL, TPUHIIUI
CYINEPHO3UINH IEKTPUUECKUX MOJIEH, TIPU
9TOM yKa3bIBasi yCIOBUS IPUMEHUMOCTH
3akoHa KynoHa, a Takyke IpaKTUUeCKH BaKHbIE
COOTHOILIEHMS: 3aKOHBI OMa /17151 y4acTKa LeTH
U JUISl 3aMKHYTOH 3JIEKTPUYECKON LIENH, 3aKOH
Jlxoyns-Jlenua, npasuna Kupxroda, 3akoHbI
®dapajes 115 2JIEKTPOIN3a), OMMUCHIBATH
¢bu3nyeckre Npoueccs U sIBICHU, UCHOIb3Ys
BEJIMYMHBI: HAMPSKEHHOCTH U MOTEHIINAT
ANEKTPUYECKOTO TOJIsI, PA3HOCTD MTOTEHIINAJIOB,
ANEKTPOABIIKYILAS CUIIA, MHIAYKIIHS
MarHMTHOTI'O 0JIsl, MATHUTHBIN NIOTOK, CHJIA
Amriepa, UHAYKTUBHOCTb, 3JIEKTPOABUKYIIIast
CHJIa CAMOMHYKIUH, SHEPTUS MarHUTHOTO
T10JI1 TPOBOJHHUKA C TOKOM, PEJISTUBUCTCKHM
UMITYJIbC, TIOJIHAsI SHEPT U, DHEPT U MIOKOS
CBOOO/IHOM YaCTHUIIbL, SHEPTHS U UMITYJIBC
¢doToHa, MaccoBOE YMCIIO U 3apsia Apa,
SHEPTUs CBA3HU fAJIpa.

OLIEHKa pe3yJIbTaTOB:

- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHII;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pemeHust MpoheccuoHaIbHO-
OpPUEHTUPOBAHHBIX 3a71ay;

- IOMalTHUX 3aJaHui IPAKTUYECKOTO
XapakTepa;

- MOATOTOBKH COOOILEHHH, TOKIa 0B,
pedepatos.
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[1Py7 - onuceiBaTh GU3NUECKUE SIBICHUS U
IIPOLIECCHI, UCTIONb3Ys BEJIMYUHBIL:
IIEpEMELIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC
TeJa U CUCTEMBI T€J, CHJIa, MOMEHT CHII,
JaBJICHHE, TIOTEHIMAIbHASA U KUHETUYECKast
SHEpIrus, MexaHuuyeckas 3Heprus, padora
CHWJIBbI, LIEGHTPOCTPEMUTEIBHOE YCKOPEHUE, CUIla
TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHMUS,
MOILHOCTb, SHEPTUs B3aUMOAECHCTBUSI TENa C
3emiéit BOJIM3M €€ TOBEPXHOCTH, SHEPTHUS
yIpyroi aedopMaiiy npy>KuHbl, KOJTUIECTBO
TEIUIOTHI, a0CONIIOTHAs TeMIIepaTypa Tea,
paboTta B TepMOJMHAMUKE, BHYTPEHHSIS
SHEPrus UAeaIbHOI0 OJHOATOMHOIO rasa,
pabota uaeanbHOTO ra3a, anbpa— u OGera-
pacrafpl siiep, raMMa-u3iyueHue sep,
¢bu3nvecKre MPUHIHIBI CIIEKTPATHLHOTO
aHanu3a 1 paboThl Ja3epa.

OLICHKA PE3YJIbTATOB:
- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTUYECKUX 3aHATHIA;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX padoT;

- peuieHus npodeccuoHanbHO-
OpPUEHTUPOBAHHBIX 3ajay;

- MOATOTOBKH COOOILIEHHUIA, JOKIIAOB,

pedeparos.

[TPy8 - 00BsICHATE 0COOEHHOCTH MPOTEKAHMSI
(U3HYECKUX SIBJICHUN: MEXaHHUECKOEC
JIBMDKEHUE, TETIOBOE JIBUKCHHUE YaCTHII
BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE JIBIXKeHUE, T Py3us,
WCIapeHue, KUTICHUE W KOHICHCAIINS,
TUTABJICHUE Y KPUCTAJUIA3AIINS,
HaIpPaBJICHHOCTh TEIUIONEpEaayH,
ANEKTPU3ALNS TeN, SKBUITOTEHIIMATEHOCTD
MMOBEPXHOCTHU 3aPSKCHHOTO TIPOBOJTHHKA,
OTIpEeIETISATH HaMpaBIeHUE UHTYKIIUU
MarHMTHOTO TIOJISl TIPOBOJTHAKA C TOKOM, CHIIBI
Awmrnepa u cuibl Jlopenna.

OLICHKA Pe3yJIbTaTOB:
- YCTHI)IX U ITMCBMECHHBIX OTBETOB,

- IPaKTUYCCKUX 3aHITHI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pemeHust MpohecCHOHATBEHO-
OpPHEHTUPOBAHHBIX 3a7a4;

- IIOJATOTOBKH COOOILEHNH, TOKIAI0B,

pedeparos.

IIPy9 - npoBoIuTh UCCIIEAOBAHNE
3aBUCUMOCTH OJIHOM (PU3UYECKON BEITMUUHBI
OT IPYroi C UCIOJIB30BAHUEM IIPSIMBIX
U3MEPEHUH, P ITOM KOHCTPYUPYIOT
YCTaHOBKY, (PMKCHPOBAThH PE3YJIbTAThI
MOJIYYE€HHOM 3aBUCUMOCTHU (PU3HUECKUX
BEJIMYMH B BUJIE I'PaUKOB C YUETOM
a0COMIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH,
JIeJ1aTh BBIBOJBI 110 pe3yibTaTaM
UCCIIEIOBaHMS; CTPOUTH N300paKeHue,
CO371aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOM
JINH301 U PACCUHUTHIBATH €0 XapaKTEPUCTUKH.

OILICHKAa PE3yJIbTATOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,
- IPAKTUYECKUX 3aHSATHI;

- TECTUPOBAHUS,

- KOHTPOJIBHBIX PadoT;

- petieHus MpoeCcCUOHAIBHO-
OPUEHTHPOBAHHBIX 33/a4.

[1Py10 - mpoBOANTH KOCBEHHBIE U3MEPEHUS
(bu3MYECKUX BEJIUYHUH, IPU 3TOM BBIOMPATH
ONTUMAJIbHBIN METOJ U3MEPEHNUS, OLICHUBATD
a0COIIOTHBIE M OTHOCUTEIbHBIE TIOTPEITHOCTH
MIPSIMBIX U KOCBEHHBIX U3MEPEHUM.

OLIEHKA pEe3yJIbTAaTOB:
- YCTHBIX ¥ IUCBMEHHBIX OTBETOB;
- IPAKTUYECKUX 3aHATHI;

- TECTUPOBAHUS;

- pemeHust mpohecCuOHaIBHO-
OpPUEHTUPOBAHHBIX 3aJ1ay;
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- JOMallIlHHuXx 3al[aHHI>i MMPAKTHUYCCKOTI'0
Xapakrepa.

[TPyl1 - mpuMeHsSTH OCHOBOIIOJIATaIOIINUE
ACTPOHOMUYECKUE MOHATHS, TEOPUH U 3aKOHBI
JUISL aHATN3a U OOBSICHEHUST (PU3UUECKUX
MIPOLIECCOB, MPOUCXOJAUINX B 3BE31aX U
3BE3MHBIX CUCTEMAaX, MEXKTraJIaKTHUECCKOI
cpele; NBIKEHUsI HeOECHBIX TeJl, YBOJIIOLUN
3BE311 1 BeeneHHOM.

OIICHKA PE3YJIbTATOB:

- YCTHBIX U MUChbMEHHBIX OTBETOB;

- TECTUPOBAHUS,

- IIOJATOTOBKH COOOILIEHUH, TOKIaI0B,

pedeparos.

[TPy12 - mpoBOAWTH ONBITHI 1O MPETIOKEHHON
TUIIOTE3bI; IAHUPOBATH IKCIIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
aQHAIM3UPOBATH MOJIYYCHHBIC PE3YNIbTATHI U
C/IeNaTh BBIBOJ] O CTAaTyCe MPEJIOKEHHON
TUTIOTE3bI.

OLICHKA PE3YJIbTaTOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,

- IPAaKTUYECKHUX 3aHATHIA;

- pemeHust MpohecCHOHATBEHO-
OPHEHTHPOBAHHBIX 3a/1ay;

- JOMallTHUX 3a)1aH1/1171 MMPAKTUYCCKOIo
Xapakrepa.

[1Py13 - onucbIBaTh METO/BI MTOJIYUYEHUS
Hay4YHbIX ACTPOHOMMUYECKUX 3HAHUM.

OIICHKA PE3YJIbTATOB:

- YCTHBIX U MUCbMEHHBIX OTBETOB;

- TECTUPOBAHUS,

- IIOJArOTOBKH COOOILEHUH, TOKIaI0B,

pedeparos.

[1Py14 - cobnronats npaBuia 6€301MaCHOTO
TpyZia IpU IPOBEIECHUH HCCIIEOBAaHUN B
paMKax y4eOHOIro HKCIEpUMEHTA, IPaKTHKyMa
1 y4yeOHO-HMCCIe0BATEIbCKON 1 MPOEKTHON
JEATEIBbHOCTH C UCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py/IOBaHUS.

OLIEHKA PEe3yJIbTaTOB:
- YCTHBIX ¥ IUCBMEHHBIX OTBETOB;
- IPAKTUYECKUX 3aHATHI;

- TECTUPOBAHUS;

- pemeHust mpoheccuoHaIbHO-
OpPUEHTUPOBAHHBIX 3a/a4.

[IPyl5 - pemats pacy€THble 3a4a41 C SIBHO
3aJJaHHOM 1 HESBHO 33/IaHHON QHU3ndecKon
MOJIEJIBIO: HA OCHOBaHUH aHAJIN3a yCIOBUS
BbIOMPATh (U3NUECKHE MOJAEIH, OTBEYAIOINE
TpeOOBaHUAM 3aJ]a4l, IPUMEHATH (POPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJaThI
(bu3NYECKUX TEOpUl PH UCIIOJIb30BAHUN
MaTeMaTUYECKUX METOJ0B PELIEHUs 3a1a4H,
IIPOBOJIUTH PACYETHI HA OCHOBAaHUU
UMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/IBI
peuIeHus ¢ y4ETOM MOJyYEHHBIX PE3YyJIbTaTOB.

OILICHKA PE3YJIbTATOB:

- YCTHBIX U INCBMEHHBIX OTBETOB;
- IPaKTHYECKUX 3aHATHII;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pemeHust mpoheccuoHaTbHO-
OPHUEHTHPOBAHHBIX 3a]a4.
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[1Py16 - pemaTs Ka4yeCTBEHHbIE 3a7a4H,
TpeOyrolye NpUMEHEH!sI 3HaHUH U3
pasIMYHbIX Pa3/ENoB IIKOJIBHOIO Kypca
¢u3uKy, a TaKXKe HHTErpaluy 3HaHUH U3
JPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIa: BBICTPAUBATh JIOTHYECKYIO LIETIOUKY
pacCyKJI€HHM ¢ OIIOPOM HA U3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHe
SIBJICHUS.

OLICHKA PE3YJIbTATOB:
- YCTHBIX U MIUCbMEHHBIX OTBETOB;
- IPaKTHYECKUX 3aHATHIA;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX padoT;

- peuieHus npodeccuoHaabHO-
OPHUEHTUPOBAHHBIX 3aa4.

[1Py17 - ncnonp30BaTh TEOPETUUECKUE 3HAHUS
111 OOBSICHEHUS] OCHOBHBIX IPUHLIUIIOB
paboThI U3MEPUTETBHBIX TPUOOPOB,
TEXHUYECKHUX YCTPOMCTB, TEXHOJIOTHYECKUX
IIPOLIECCOB.

OLICHKA PE3YJIbTATOB:

- YCTHBIX U NIUCbMEHHBIX OTBETOB;

- IPaKTUYECKUX 3aHATHIA;

- TECTUPOBAaHUS;

- KOHTPOJIBHBIX padoT;

- peuieHus npodeccuoHanbHO-
OpPUEHTUPOBAHHBIX 3aj1ay;

- MOATOTOBKH COOOIIEHHIA, JOKIIAIOB,

pedeparos.

[1Py18 - mpuBOaAMTE IpUMEpPHI BKIIaJa
POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B O0BSCHEHUH MPOLIECCOB
OKPY>KaIOILEro MUpa, B pa3BUTHE TEXHUKH U
TEXHOJIOTUH.

OIICHKA PE3YJIbTATOB:

- YCTHBIX U MUCbMEHHBIX OTBETOB;

- TECTUPOBAHUS,

- IIOJATOTOBKH COOOILEHUH, TOKIaI0B,

pedeparos.

[1Py19 - ananu3upoBaTh U OLIEHUBAThH
MOCIIEACTBHS OBITOBOM U MMPOU3BOJICTBEHHOM
JIeITEIbHOCTH YeJIOBEKA, CBI3aHHOMU C
(bU3MYECKUMU TIPOIIECCAMH, C TIO3UIIHIA
9KOJIOTHYECKOH 0€30IaCHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM
MIPUPOJIOTIONB30BAHIH, a TAK)KE PA3yMHOM
WCIIOJIB30BaHUN JTOCTHXKEHHUI HAYKH U
TEXHOJIOTUH JJIsl JAIbHEHIIErO pa3BUTHS
YeJI0BEUYECKOro 00IIecTBa.

OIICHKA PE3YJIbTATOB:
- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHIA;

- TECTUPOBaHUS;

- petieHus MpoPecCUOHAIBHO-
OPUEHTUPOBAHHBIX 33/1a4;

- IOMaNTHUX 3aJaHu TPAKTUIECKOTO
XapakTepa;

- IIOJrOTOBKH COOOIIEHUH, IOKIa 0B,
pedeparos.

[1Py20 - npuMeHsTh pa3IyHble CIIOCOOBI
paboThl ¢ nHGOpMaIHEi PU3NIECKOTOo

COJIEp KaHUs C UCIOJIB30BAaHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHI IS TIOUCKA,
nepepadOTKU U MPEIbsIBICHUS yIeOHOU 1
HAYYHO-TIONYJISIPHOW WHPOPMAIINH,
CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
nH(POPMAIINH, TIOTYYeHHON U3 pa3TMIHbIX
MCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh
MoJTy4aeMyro HH(pOpMaIiio 1 OIIEHUBaTh e
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA
uHpopMaIuu.

OIIEHKa Pe3yJIbTaTOB:
- YCTHBIX U MMCbMCHHBIX OTBCTOB,

- IPAKTUYECKUX 3aHSITUM;

- TECTUPOBAHUS,

- penieHus npodeccuoHaIbHO-
OPHUECHTHUPOBAHHBIX 3a/1a4,

- TOMAITHUX 33/IaHui IPAKTUYECKOTO
XapaxTepa;

- MIOATOTOBKH COOOIIEHHIA, JOKIIAOB,
pedepaTos.
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[1Py21 - mposIBIATH OpraHU3allMOHHbIE U
[I03HABATENIbHbBIE YMEHUS CAMOCTOSITEIbHOIO
npuoOpEeTEeHUsI HOBBIX 3HAHUH B IpoLecce
BBINOJIHEHUS IPOEKTHBIX U y4yeOHO-
UCCIIEI0BATEIBCKUX PabOT.

OLICHKA PE3YJIbTATOB:
- YCTHBIX U MIUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHIA;

- peuieHus npodeccuoHanbHo-
OPUEHTUPOBAHHBIX 33/1a4;

- IOMalIHUX 3aJaHU IPAKTUYECKOTO
Xapaxrepa.

[1Py22 - paboTathb B rpyIIe ¢ UCIIOJIHEHUEM
Pa3IMYHBIX COLUANIBHBIX POJICH, IIaHUPOBATh
paboTy rpymisl, pallMOHAILHO PACHIPEEIIATh
NesITeIbHOCTh B HECTAHAAPTHBIX CUTYaLMSX,
a/IeKBaTHO OLICHMBATh BKJIAJ KaX/10I0 U3
YYaCTHHMKOB I'PYIIIbI B PELIEHUN
paccMaTpuBaeMoid IPOOIeMBI.

OLICHKA PE3YJIbTATOB:

- YCTHBIX U IUCbMEHHBIX OTBETOB;
- IPaKTUYECKUX 3aHATHIA;

- peuieHus npodeccuoHanbHO-
OPUEHTHUPOBAHHBIX 3a/a4.

[1Py23 - nposBIATH MOTUBALIMIO K OyayIIeH
po¢ecCHOHATILHOM 1eATEILHOCTH 110
CIEeUUATBHOCTAM (PU3NKO-TEXHUYECKOTO
npodus.

OLIEHKA PE3yJIbTaTOB:
- YCTHBIX U MUCbMEHHBIX OTBETOB;

- IPaKTHYECKUX 3aHATHI;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- penieHus nmpodeccuoHanbHO-
OpPHEHTHUPOBAHHBIX 3371a4;

- TOMAIIHUX 33/IaHu{ IPAKTUYECKOTO
XapaxTepa;

- MOATOTOBKH COOOIICHHIA, JOKIIAJOB,
pedeparos.
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5. ®OHJ OHEHOYHBIX CPEJICTB

®OH/J OINEHOYHbBIX CPEJACTB
(ITPOMEXXYTOYHAS ATTECTALIA)

K PABOYEM ITPOI'PAMME OBIIIEOBPA3OBATEJILHOI'O ITPEIMETA

OVIL. 11 «®U3UKA»
U1 ipodeccuu

54.01.01 McnoHATEH XY105KECTBEHHO-0(DOPMHUTEIBCKUX PadbOT

VYpoBeHb porpamMmbl  YIayOJeHHbBIN

®opma 00yueHust OuHas

[Tpodwie noxyyaemoro oOpa3oBaHus: TEXHOIOTMYECKHUM
O06nem nporpammbl; 144 gaca ayAMTOPHBIX 3aHATUN
dopma NpOMEKYTOYHON aTTECTalluU: DK3aMEH

2023 1.
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1. Pe3yabTaTnl 00y4yenus, perjiamenTuposanubie ®I'OC COO n ®OI1 COO

2. ®ouj oueHoYHBIX cpeacTs mo OYIL11 «@usuka»

cTp. 41-46
cTp. 47-66
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1. PE3YJBTATbBI OBYYEHUS, PETJIAMEHTUPOBAHHBIE ®I'OC COO u ®OII COO.

Conepxanue obmeodpazoparensHoro npeamera OVIL 11 « DU3UKA» (yrinyOiaeHHBIH YpOBEHB)
HaIlpaBJIEHO Ha IOCTHXKEHHE BCEX JINYHOCTHBIX (nanee — JIP), metanpeamerHsix (nanee — MP) u
npeaMeTHbIX (nanee — [IP) pesynpraToB 00yuenus, pernmamentupoBaHubix PI'OC COO u
®OII COO.

JINYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT:

JIP1 - oco3HaHue 00y4aromUMUCs POCCUICKON TPaXKTAHCKOW UICHTHYHOCTH;

JIP2 - rOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

JIP3 - Hannuue MOTUBAIMU K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JIP4 - nesieHanpaBiieHHOE Pa3BUTHE BHYTPEHHEN MTO3ULIMH JIMYHOCTH Ha OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoit denepanuu, HCTOPUYECKUX U HALIMOHAIBHO-
KYJIBTYPHBIX TpaJuLUi, OPMUPOBAHUE CUCTEMbI 3HAUMMbIX LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYIMIIMOHHOTO MUPOBO33PEHUSI, IPABOCO3HAHUS, IKOJOTHIECKON KYJIbTYPhI, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC IIJIaHBL.

BocrniurarensHas paboTa 1o HapaBICHUSIM:

rpaxxaaickoro Bocnuranus (JIPrs):

JIPrB1 - chopMHUPOBAHHOCTH TPAXKIAHCKOW MTO3UITUU O0YJAOMIEroCs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTRA;

JIPrB2 - 0co3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBONOPSAJIKA;

JIPrB3 - npuHsATHE TPAAUIIMOHHBIX HAIIMOHAJIBHBIX, 00IIEYEIOBEYECKIUX TYMAHUCTHYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

JIPrB4 - TOTOBHOCTB IIPOTHBOCTOSITH UJICOJIOTUH SKCTPEMHU3MA, HAIIMOHAIM3MA, KCeHOPOoOuH,
JUCKPUMMHALIMY 10 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM MPU3HAKAM;

JIPrBS - TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAaX IPa’KJIaHCKOTO OOIIECTRa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00IIE00pa30BaTEILHON OpPraHU3aIluu U JETCKO-FOHOIIECKUX
OpraHu3alusix;

JIPrB6 - ymeHue B3auMOICHCTBOBATh C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSIME U Ha3HAYSHUEM;

JIPrB7 - TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKON JAEATEIBHOCTH.

NnarpuoTn4yecKkoro pocnuranus (JIPns):

JIPnB1 - copMUpPOBAaHHOCTH POCCUMCKON TPAXKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Iepel PonrHoM, roproctu 3a cBoM kpai, cBoro Poauny,
CBOU SI3bIK U KYJIBTYPY, IPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuu;

JIPnB2 - IEHHOCTHOE OTHOILIEHUE K TOCY/IAPCTBEHHBIM CUMBOJIAM, UCTOPHUUYECKOMY U IIPUPOTHOMY
HACJIEIUIO, TaMATHUKAM, TPAIUIUAM HapoaoB Poccun, noctrxenusam Poccuun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYLIE;

JIPnB3 - uneiinas yoex1eHHOCTh, TOTOBHOCTh K CIIY)KEHHIO 1 3amuTe OTedecTa,
OTBETCTBEHHOCTH 32 €T0 CYAbOY.

AYXOBHO-HPaBCTBeHHOro Bocniutanus (JIPa/us):

JIPa/uB1 - oco3HaHUE AYXOBHBIX [IEHHOCTEN POCCHUIICKOTO HApOAa;

JIPa/uB2 - chopMHUpPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHNS,

JIPn/uB3 - cloCOOHOCTH OIIEHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHHS], OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIPn/uB4 - 0co3HaHME JTMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMUBOTO OYyMyIIero;

JIPA/HBS - OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTENISIM | (WJTH) IPYTrUM WICHAM CEMbH,
CO3JIJaHHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU
¢ TpaauuMsMu HapoaoB Poccun.

cTeTu4eckoro Bocnuranus (JIPac¢B):

JIP3¢cB1 - 5cTeTHYECKOE OTHOIICHUE K MUPY, BKITI0Yasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAA U OOIIECTBEHHBIX OTHOIIEHUIA;
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JIP3¢B2 - ciocOOHOCTH BOCIIPUHUMATE PA3IMYHBIC BUBI UCKYCCTBA, TPATUIIUU U TBOPUECTBO
CBOEr0 U APYTUX HApOJOB, OLIYIIATh YMOLIMOHAIBHOE BO3JICHCTBHE HCKYCCTBA;

JIP3¢B3 - yOSKIEHHOCTD B 3HAYUMOCTH JJISl INYHOCTH U OOIECTBA OTE€YECTBEHHOTO M MUPOBOTO
HCKYCCTBa, STHUYECKUX KYJAbTYPHBIX TPAJAMIIMI U HAPOIHOIO TBOPUYECTBA;

JIP3¢B4 - TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISThH
Ka4eCTBa TBOPYECKOM JINUHOCTH.

¢puznuyeckoro Bocnuranus (JIP$s):

JIP}B1 - chopMupOBaHHOCTH 310POBOTO U OE30MACHOT0 00pa3a KU3HU, OTBETCTBEHHOT'O
OTHOILEHUS K CBOEMY 3/I0POBbIO;

JIP}B2 - noTpeOHOCTH B (U3NYECKOM COBEPIICHCTBOBAHUH, 3aHATHUIX CIOPTUBHO-
03/10POBUTEIBHOMN AESTEIbHOCTbIO;

JIP}B3 - akTUBHOE HETIPUATHE BPEAHBIX MPUBBIUEK U UHBIX (OPM MPUUMHEHHUS Bpea
¢u3nUIeCKOMY 1 TICUXHYECKOMY 37I0POBBIO.

TpyaoBoro Bocnuranus (JIPTB):

JIPTB1 - TOTOBHOCTB K TPYY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

JIPTB2 - rOTOBHOCTb K aKTUBHOH JESTEIIBHOCTH TEXHOJOTMUECKON U COLIMAJIbHON HAIIPaBICHHOCTH,
CrOCOOHOCTh MHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOATENILHO BHITIOIHATH TaKyIO JIEATEIbHOCTD;
JIPTB3 - uHTEpEC K pa3nuyHbIM chepam npodhecCUOHANBEHOM e TENbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBIN BBIOOpP OyayIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUIAHBL;
JIPTB4 - rOTOBHOCTBH U CHOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO Ha MPOTSHKEHUH BCel
JKU3ZHHU.

IK0JIOrnYeckoro Bocnuranus (JIP3B):

JIP3B1 - chopMHPOBAHHOCTE IKOJIOTHYECKOUN KYIBTYPhI, TOHUMAaHUE BIUSHUS COIIHAILHO-
SKOHOMMYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHOMN U COLMATIbHOM Cpe/bl, 0CO3HAHUE
m100aTbHOTO XapaKTepa IKOJOTUUECKUX MPoOiIeMm;

JIP3B2 - 1aHUPOBAHKE U OCYILECTBICHUE IEUCTBUI B OKPYKAaOUIEH Cpesie Ha OCHOBE 3HAHUS
1eJel yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

JIP3B3 - akTUBHOE HEMPUATHE JIEUCTBHM, MPUHOCAIINX BPEIl OKPYXKAIOIIEH CpeJie;

JIP3B4 - yMeH1e MPOrHO3UPOBATh HEOIATOMPHUATHBIE YKOJIOTHUECKUE TTOCIEICTBUS
MPEANPUHAMAEMBIX TIEUCTBUH, IPEJOTBPALLATH UX;

JIP3BS - pacuiupenue onbiTa JeTeIbHOCTH IKOJIOTHYECKON HAPaBIE€HHOCTH.

HEeHHOCTH HAy4YHOro no3Hauus (JIPuu/m):

JIPun/nl - copMupoBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHON TPAKTUKHU, OCHOBAHHOTO Ha IUAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOIUKYABTYPHOM MHUPE;

JIPuH/n2 - coBepiIeHCTBOBaHUE A3BIKOBOW U UUTATENIbCKOM KYJIBTYPbI KaK CpPeJICTBA
B3aUMOJICHCTBHS MEXY JIFOIbMH U TTO3HAHUS MUPA;

JIPun/n3 - oco3HaHue IEGHHOCTH HayYHOU JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
MCCIIEI0BATENbCKYIO AEATEIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

MertanpeameTHbie pe3yJbTAaThl OTPAKAIOT:

MP1 - ocBoeHre 00y4aroIUMUCS MEXKIIPEAMETHBIX MOHITUN U YHUBEPCAIbHBIX YUEOHBIX
NEeNCTBUH (PETyJIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATUBHBIE);

MP2 — criocoOHOCTh MX UCTHOIB30BAaHUS B IIO3HABATEIbHON U COLIMAIBHON MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHON AEeATeNbHOCTH, OpraHU3aluu
y4eOHOTr0 COTPYIHUYECTBA C MEJAarornyeCKuMu pabOTHUKAMH U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUN UHIMBUAYAIbHOW 00pa30BaTeIbHON TPACKTOPHH; *

MP3 - oBriajieHre HaBBIKAMH y4e€OHO-HCCIIEOBATEHCKON, TPOSKTHOM U COITUATTBHOM
JEATENBHOCTH.

IIpenmeTHbIe pe3yJbTaThl HA 62a30BOM YPOBHE OTPAKAIOT:
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ITP61 - chopMUpPOBaHHOCTH MPECTABICHUN O POJIM U MeCTe (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAyYHOUW KapTHHE MUPA, O CUCTEMOOOPa3yroIIei poiau (U3HKH B Pa3BUTHH
€CTECTBEHHBIX HaYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHMA, O BKJIA/Ie POCCUHCKUX U 3apyO0eKHBIX
YUeHBIX-(DM3UKOB B Pa3BUTHE HAYKH; IOHUMaHUE (PU3NYECKON CYIIHOCTH HAOIIOIaEMBIX SIBJICHHM
MUKpPOMHPA, MAKPOMHUPA U METaMUpPa; IOHUMAaHUE POJIM ACTPOHOMUHU B ITPAKTHUECKON
JESITEIbHOCTH YeJIOBEKA U JalbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU (GU3UKH B
(dopmMupoBaHUHU Kpyro3opa U ()yHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS
MPaKTUYECKUX 3a/1a4;

ITP62 — B1ageTh OCHOBOIIOJIATAIOIIMMH (PU3UYECKIUMHU TOHATHAMH U BEJIMYMHAMM,
XapaKTepU3YIOMIMMH (PU3UUECKHE MPOLIECCHl (CBA3aHHBIMU C MEXaHUYECKUM JIBUKEHHUEM,
B3aUMO/ICHICTBHEM TEJl, MEXaHUYECKHMHU KOJICOAHUSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA, TEIVIOBBIMU IIPOLIECCAMM; JIEKTPUUECKUM U MAarHUTHBIM IOJISIMH,
AIIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSMH 1 BOTHAMM; ONITUYECKUMU SIBICHUSIMH;
KBaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO S/1pa, paAlOaKTUBHOCTBIO); BIIaJIETh
OCHOBOIIOJIAralOIIMMHU aCTPOHOMUYECKUMU MOHSATUSAMH, MO3BOJISIOLIMMH XapaKTEpU30BaTh
MIPOLIECCHI, IPOUCXOISIINE Ha 3B€3/1aX, B 3BE3HBIX CUCTEMAX, B MEXXIaJaKTUUECKOU CpeIe;
JIBIKEHHE HEOECHBIX TEN, DBOJIIOIUIO 3B€3/1 U BeeleHHOM;

ITP63 — Bi1ageTh 3aKOHOMEPHOCTSIMU, 3aKOHAMU M TEOPUAMHU (3aKOH BCEMUPHOTO Tsrotenus, I, Il u
I1I 3axonpl Hpr0TOHA, 3aKOH COXpAaHEHUsI MEXaHUYECKON YHEPTUHU, 3aKOH COXPAHECHUS UMITYJIbCa,
MPUHUUII CYTIEPIIO3ULINH CHJI, TPUHIUI PABHONPABHOCTU NHEPLHUAIBHBIX CUCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPHIO CTPOEHMSI BELLIECTBA, a30BbI€ 3aKOHBI, IIEPBbII 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUs 3JIEKTPUUECKOT0 3apsa, 3akoH Kynona, 3akon Oma jyuist
ydacTka 1enu, 3akod Oma Jij1sl TOJIHOM AJIEKTPUYECKOM 11enH, 3aKoH J[>koyis - Jlenna, 3akoH
3JIEKTPOMArHUTHOW MHIYKLWHU, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH MPSMOIMHEHHOTO
pacIpoCTpaHEHUs CBETa, 3aKOH OTPAa)KEHUS CBETA, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH COXPaHEHUs
SHEPI'HH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsi/ia, 3aKOH
COXpaHEeHMsI MacCOBOTO YHCIIa, MOCTYyIaThl bopa, 3aKOH paln0akTUBHOTO pacrajia); yBepeHHOe
HCII0JIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH Npu aHanu3e (PU3HUECKUX SIBICHUN U MPOIIECCOB;
ITP64 — chopmMHpoBaTh yMEHUS peliaTh pacueTHHIE 3a/1a4H1 C SIBHO 331aHHON (pu3NYecKoi
MO/JIEJbI0, UCTIOB3Ysl (PU3NUYECKUE 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHaJIM3a yCIOBUS 3a7aun
BBIOMPATh PU3NYECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BETUUYUHBI U (OPMYJIbI, HEOOXOAUMBIE TS
€€ pelIeHMs], IPOBOJUTH PACUeThl U OLIEHUBATH PEAIbHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUEeCKOn
BEJIMYMHBI; pEIIaTh KaUeCTBEHHBIE 3a/Ja4l, BEICTPANBasi JIOTMUECKHA HENPOTUBOPEUHUBYIO LIETTOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS,

ITP6S — chopmupoBaTh yMEHUS YUUTHIBATh TPAHULIBI TPUMEHEHHS U3YUEHHBIX (PU3MUECKUX
MoJieJIel: MaTepralibHasl TOUKa, MHEpLHaIbHas cCUCTeMa OTCYETa, UACATbHBINA ra3; MOJIEIH
CTPOEHMS Ta30B, XKUIKOCTEN U TBEPABIX TEJ, TOUCYHBIN JIEKTPUUECKUN 3aps], sAepHas MOIEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Si/Jpa MPH pelieHnu GU3NYECKuX 3a/1ay;

ITP66 — chopmMHpoBaTh COOCTBEHHYIO MO3HUIIMIO [0 OTHOILIEHHIO K (PU3NUECKOM nHpopManuy,
M0JIy4a€MOM M3 pa3HbIX HCTOYHUKOB, YMETh HCIOIb30BaTh LIM(PPOBBIE TEXHOJIOIHH ISl TIOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIMU U NPEICTaBICHUS YUeOHOH 1 HAyYHO-TIOMYISPHOM
nH(pOpMalU; Pa3BUTh YMEHUSI KPUTHUECKOTO aHAJIKM3a MOIy4aeMoi HHpOopMaIiy;

ITP67 — B1ageTb OCHOBHBIMU METOJIaMH HayYyHOT'O IO3HAHUS, UCIIOIB3YEMbIMU B (DU3UKE:
MPOBOAMTD MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BETMYMH, BEIOMPAsi ONTUMAJIbHBII
Croco0 U3MepeHHsl U UCTIONIb3YS M3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEN H3MEpPEHUH],
IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMbIX
U3MepeHu, 0OBSICHITH NOJTYUYESHHBIE PE3YNIbTAThl, HCTIONB3Ys (PU3HUECKUE TEOPUH, 3aKOHBI U
MOHSTHSL, U JeNIaTh BBIBOAbBL; COOIIOAATH MpaBuiia 0€30MacHOro Tpya Py MPOBEIEHUN
UCCIIEIOBaHUN B paMKax yueOHOI0 3KCIIEpUMEHTa U y4eOHO-HUCCIIe0BATENbCKOM NesTeTbHOCTH C
HCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS;
c(OpPMHPOBAHHOCTb MPEACTABICHUI O METO/1aX MOJyYEHHs HAyYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

43



ITP68 — oBnasieTb yMeHHUSIMH pabOTaTh B TPYIITIE C BHIMOJHCHUEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAIIMOHATBLHO PACTIPEACIIATh eATEILHOCTh B HECTAHAPTHHIX
CUTYaIUsX, aJIEKBATHO OIEHUBAThH BKJIAJ KXKOTO U3 YIACTHUKOB I'PYIIIHI B PEIICHUE
paccMaTpuBaeMou poOIIeMBl,

ITP69 — copmupoBaTh yMEHUS PacO3HABATh (PU3UUECKUE SBICHUS (TIPOIECCHI) U OOBACHATH UX
Ha OCHOBE M3y4YCHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KCHUE,
CBOOOHOE TaJICHUE Tell, IBFKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOJICHCTBUE TETI,
KoJieOaTebHOE IBU)KCHUE, PE30HAHC, BOJTHOBOE JIBMKEHNUE; D dy3us, OpoyHOBCKOE IBUKCHHE,
CTPOCHHE KUIKOCTEH U TBEP/BIX Tell, I3MEHEHNE 00beMa TeJI IIPH HarpeBaHUH (OXJTAKICHUH ),
TEIUIOBOE paBHOBECHE, CTIAPEHHUE, KOHICHCAIINS, IUIABJICHUE, KPUCTAUTU3AIHS, KHIICHHE,
BIIQXKHOCTH BO3/IyXa, CBSI3b CPEAHEH KMHETUYCCKOW YHEPTUH TETIJIOBOTO JIBUKCHHS MOJICKYJI C
a0COITIOTHOMW TeMITepaTypoid, TIOBBIIICHHE AaBJICHHS ra3a P €ro HarpeBaHUM B 3aKPHITOM COCY/IC,
CBSI3b MEXKy TapaMeTPaMH COCTOSIHUS ra3a B U30MPOIleccax; AIEKTPU3aIUs Tell, B3aUMO/ICHCTBHE
3apsII0B, HArPEBaHKUE TIPOBOTHUKA C TOKOM, B3aMMO/ICHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAS
WHAYKIHS, JHCTBHE MAarHUTHOTO TIOJIsl HA MPOBOHUK C TOKOM U JIBIDKYIITUICS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHMS U BOJIHBI, IPSIMOJIMHEHHOE PaCIPOCTPAHEHUE CBETa, OTPAKEHUE,
npeoMIieHue, HHTephepeHns, Tuppakius 1 MOJIIpU3aIHsI CBETa, UCIICPCHUS CBETA;
doroanekTpuueckuil 3pdeKT, CBETOBOE AaBlicHHE, BOSHUKHOBEHUE JIMHEWYATOr0 CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaJHOaKTHBHOCTB;

ITP610 - chopMupoBaTh YMEHHS IPUMEHSTH MTOJTyUYSHHBIC 3HAHUS ISl OOBSCHEHHS YCIOBUN
POTEKaHUs (PU3HUSCKUX SIBJICHUW B TIPUPOJIC U JIJISI IPUHATHUS IPAKTHYSCKUX PEIICHHUN B
TIOBCEHEBHOM JKU3HU JUIsI 00OecTieueH s 0€30IMacHOCTH MPH 0OpaIleHUH ¢ OBITOBBIMU IIPUOOPAMU U
TEXHHYECKUMHU YCTPOUCTBAMHU, COXPAHCHUS 3I0POBBS U COOJIFOICHUS HOPM 3KOJIOTUIECKOTO
MIOBEJICHHS B OKPYIKAIOIIeH cpejie; TOHMMaHKe HEOOX0AUMOCTH IIPUMEHEHUS IOCTHIKCHUN (PU3UKU
U TEXHOJIOTUH IS PAIIMOHAIBHOTO TIPUPOIOTIOIH30BAHHMS.

IIpeaMeTHbIe pe3y/IbTaThl HA YIIy0JI€HHOM YPOBHE OTPAKAIOT:
IIPy1 - noHUMaTh pob PU3UKH B SKOHOMHUECKON, TEXHOIOTHYECKOH, IKOJIOTUIECKOH,
COLIMAJIBHOM M 3THYECKOi chepax AesTeIbHOCTH YeIOBEeKa, poib U MECTO (PU3UKH B COBPEMEHHOM
KapTHUHE MUpPA, POJIb aCTPOHOMUU B IPAKTHUECKOH 1€ATEIbHOCTH YeJIOBeKa U JaJbHEHIIeM
HaY4YHO-TEXHUYECKOM Pa3BUTUH, 3HAUYCHHUE ONUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH, 00bICHUTEIHHON
Y TIPOrHOCTHYECKON (QYHKIMH (PU3NUECKON TEOPUU — MEXAHUKH, MOJIEKYJISIPHON (PU3UKH U
TEPMOJIMHAMMKH, JIEKTPOAUHAMUKH, CIIEIIMATIBLHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (pr3uKH,
poiib (pu3nueckoil Teopun B GOpMHPOBAHUH MPEACTABICHUM 0 GU3NYECKON KapTUHE MHPa, MECTO
¢u3nvecKoil KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O
IPUPOJIE;
ITPy2 - pa3nuyare ycinoBus NPUMEHUMOCTU MoJieneil pu3nuecKux Ten U MpoLeccoB (SBICHUN):
MHepLHalbHAasl CUCTEMA OTCUETA, A0COIIOTHO TBEPIOE TENIO0, MaTepHallbHA TOUKA, PABHOYCKOPEHHOE
JIBIDKEHUE, CBOOOIHOE Ma/ieHue, abCOIIOTHO yrpyras Aedopmariusi, abCOIIOTHO YIPYroe u
a0COJIIOTHO HEYIIPYTO€ CTOJKHOBEHHUS, MOAEIH ra3a, XHUIAKOCTH U TBEPAOTO (KPUCTAIIINIECKOTO)
TeNa, UACAIBHBIN ra3, TOYEUHBIN 3apsl, OJHOPOIHOE MIEKTPUUECKOE U OJTHOPOJHOE MarHUTHBIE
0JIsl, TApMOHUYECKUE KOJIeOaH!s, MaTeMaTHUYECKUI MasTHUK, U€aJIbHBIN MPY>KUHHBIA MasTHUK,
rapMOHUYECKHE BOJHBI, UJICANIbHBIN KOJeOaTeIbHbIH KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToma,
aTOMHOTO 5ipa M KBAaHTOBOW MOJIEJIH CBETA;
IIPy3 - pa3nuyate ycnoBus (rpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh
BceoOMil xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIb30BAaHUS YaCTHBIX
3aKOHOB;
ITPy4 - ananu3upoBaTh U OOBACHATH MEXAHUYECKHUE MPOIIECCHI U SBJICHUS, UCIIOIb3Yys OCHOBHbBIE
MOJIOKEHUS U 3aKOHbI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS, (GOPMYJIbI
KMHEMAaTUKHU PaBHOYCKOPEHHOTO JIBH)KEHUS, MpeoOpa3zoBaHus [ anues A CKOPOCTH U
nepeMenieHys, 3aKkoubl HproToHa, MPUHLIMIT OTHOCUTENBHOCTH ["anuies:, 3aKk0OH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKON YHEPTHH, YCIOBUS paBHOBECUS
TBEPAOrO TeJA), IPU 3TOM HCIOIb30BaTh MATEMAaTUYECKOE BHIPAXKEHUE 3aKOHOB, YKa3bIBaTh
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yCIIOBHS TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB: IpeoOpa3oBaHmii ["anmuiies, BTOpOro u TpeThero
3aKOHOB HpIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOTO
TATOTEHUS, JIEKTPOMArHUTHBIE TIPOLIECCHI U SIBIICHHUS, UCIIOJIb3Ys] OCHOBHBIE IIOJIOKEHHUS U 3aKOHBI
JIEKTPOJMHAMUKH U CIIELUATIbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUIECKOro
3apsiaa, cuna Amiepa, cuia JlopeHna, 3aKoH 3J€KTpOMarHUTHON MHIYKIUY, TpaBuio JIeHua, cBsa3b
O/J1C caMOMHIYKIIMU B DJIEMEHTE JIEKTPUUECKOM LIETIH CO CKOPOCTBIO U3MEHEHHUS CUJIBI TOKA,
MOCTYJIAThl CIIEIMAIBHONW TEOPUH OTHOCUTEIBHOCTU DUHIITEHHA);

ITPyS - ananu3upoBaTh U OOBSICHATH TEIJIOBbIE IPOLIECCH] U SIBIEHUS, UCIIOJIb3Ys OCHOBHbBIE
nonoxerns MKT u 3akoHBI MOJNEKYIISIpHON (DPU3UKU U TEPMOAMHAMUKY (CBSA3b JaBJICHUS
UJCAIBHOIO ra3a co CPeIHEN KMHETUYECKOW YHEPTUEH TEIJIOBOrO ABU)KEHHUS €r0 4acTUll, CBSI3b
TEMIIEPATyphl BELIECTBA CO CPEAHEN KUHETUUYECKON SHEPTUEN TEIJIOBOTO IBUKEHUS €TI0 YacTHLL,
CBSI3b JIaBJICHUS MI€ATIBHOIO I'a3a ¢ KOHLEHTPALMEH MOJIEKYII U €ro TEMIIEPATypOil, ypaBHEHHE
Meneneesa-KianelpoHa, epBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUsI SHEPTUH B
TEIUIOBBIX MIPOLECcCaX ), IPU 3TOM UCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUSI IPUMEHUMOCTH ypaBHeHUs MeneneeBa-KnaneiipoHa, KBaHTOBbBIE IPOLIECCHI U SIBIECHUS,
UCIIOJIb3Ys MOJI0XKEHU KBaHTOBOM (pu3uku (ypaBHeHue DiiHIITeHa 115 poToaddexra, nepsbiil U
BTOPOU MocTynaTel bopa, mpuHIMI cooTHOIIEHHS HeonpeaenéuHoctei ['eitzendepra, 3aKkoHbI
COXPaHEHHUs 3apsI0BOI0 U MAaCCOBOI'O YHCEI U SHEPIUU B SACPHBIX PEAKLMSX, 3aKOH
PaIuOaKTUBHOTO pacraja);

ITPy6 - ananu3upoBaTh U OOBICHATH HJIEKTPUUYECKHE SBJICHHUS, UCII0JIb3Ys] OCHOBHBIE IIOJIOXKEHUS U
3aKOHBI JIEKTPOIMHAMUKY (3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsiaa, 3akoH KyioHa,
NOTEHLUAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHLIUII CYNIEPIO3ULMH IEKTPUUECKUX T0JIEH,
IIPY 3TOM YKa3bIBasi yCJIOBUS MPUMEHUMOCTHU 3aKkoHa KyloHa, a Takke NpaKTUUeCKH BaKHbIE
COOTHOLIEHUS: 3aKOHbI OMa JJIs1 y4acTKa LENH U Ul 3aMKHYTOH 2JIEKTPUYECKOM 1IETH, 3aKOH
Jxoyns-Jlenna, npasuina Kupxroda, 3akonsr Dapajest Ui 2JIeKTPOIn3a), OMUCHIBATh (PHU3UIECKUE
IIPOLIECCHI U SIBJICHMSI, UCII0JIb3YS BEJIMUMHBL: HAIPSHKEHHOCTD U MMOTEHIIMAJ 2JIEKTPUYECKOT0 TI0JI,
Pa3HOCTb NIOTCHIIMAJIOB, MEKTPOABIIKYILAS CUIIA, UHAYKIIMS MarHUTHOTO 10JIsI, MATHUTHBIN MOTOK,
cuiia AMnepa, UHAYKTUBHOCTb, 3JIEKTPOJABHKYIIAasl CUJIa CAMOMHAYKIIMH, SHEPTUsl MAarHUTHOTO
I10JIs1 IPOBOJAHUKA C TOKOM, PEIATUBUCTCKAN UMITYJIbC, ITOJIHASL SHEPTUS, SHEPTUS ITOKOS
CBOOOJHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTUS CBS3U
A1pa;

ITPy7 - onuceiBaTh PU3NUECKUE SBJICHUS U TPOLECCHI, UCIIONIb3Yys BEIUUYUHBI: IIEpEMELICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJI, JABJICHUE,
NOTEHLMaIbHAas U KUHETUYECKasi SHEPIUsl, MeXaHUuecKasl YHeprusi, paboTa CHUJIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHIIA TSKECTH, CHIIAa YIIPYTOCTH, CHJIa TPEHHUS, MOIIIHOCTb,
SHEprus B3auMOAEUCTBUA Tena ¢ 3eMEi BOIU3U e€ MOBEPXHOCTH, SHEPTUsl YIpyroi nepopmManuu
NPYKUHBI, KOTMYECTBO TEIJIOTHI, aDCOIIOTHAs TeMIepaTypa Tena, paboTa B TepMOIUHAMUKE,
BHYTPEHHSIS1 DHEPT U HJI€aIbHOIO OJIHOATOMHOTO ra3a, paboTa uaeanbHOro raza, aiabha— u Oera-
pacmajbl sjiep, raMMa-u3iydeHue sjaep, pu3snueckue NpUHLIUIBI CIEKTPAIbHOTO aHAJIN3a U paboThI
nasepa,

ITPy8 - 00BsICHATE 0COOEHHOCTH NMPOTEKAHMS (PU3NUYECKHX SBICHUI: MEXaHUYECKOE JIBUKEHHUE,
TEIJIOBOE JIBU’KEHUE YaCTUI] BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JIBU)KEHUE,

T dy3us, UcTIapeHne, KUMEeHNue U KOHJIeHCallys, IJIaBJIeHUe U KPUCTAITM3allHsl, HalpaBIeHHOCTh
TeIUIoNepe1aun, ANEeKTPU3aLUs Tel, SKBUIMOTEHIIMATLHOCTD MOBEPXHOCTHU 3apsHKEHHOTO
IIPOBOAHMKA, ONIPEENIATH HAIIPABJICHNE MHAYKIIMA MarHUTHOTO I10JIsI IPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

ITPy9 - npoBOIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHON (PM3HUECKON BETMYMHBI OT IPYToi ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPYIOT YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYSHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE IPA(UKOB C yUETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, eTIaTh BHIBOABI IO PE3yJbTaTaM MCCIEI0BaHuUs; CTPOUTh
n300pakeHue, co3laBaeMoe MI0CKUM 3epKajioM, TOHKOM JIMH30HM U pacCUUTHIBATH €T0
XapaKTepUCTUKU;
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ITPy10 - npoBOAUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITHMUUH, IPU ITOM BBHIOUPATH
ONTUMAJIbHBIA METO/I U3MEPEHUS, OLICHUBATh A0COIIOTHBIE U OTHOCUTEINIbHBIE MOIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

ITPy11 - mpuMEHATh OCHOBOIIOJIAraKOIINE ACTPOHOMUYECKHE IIOHATHS, TCOPUHU U 3aKOHBI JJIS
aHanm3a U 00bsICHEHUs (PU3NIECKUX MPOIECCOB, MPOUCXOAAIIMNX B 3BE3/1aX U 3BE3AHBIX CHCTEMAX,
MEXTaJJaKTHYECKOH cpefie; IBUKEHUsI HeOECHBIX Tell, SBOJIIOLNY 3BE3]] U BeenenHol;

ITPy12 - npoBOAXTH OIBITHI IO MPEIOKEHHON TUITOTE3b]; INITAHUPOBATH SKCIIEPUMEHT, COOUPATh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJTYYCHHbIE PE3YJIbTATHI U CHAENATh BEIBOJ O
CTaTyce NpeUI0KEHHON TUIIOTE3BI;

IIPy13 - onuckiBaTh METObI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHMIA;

ITPy14 - cobmonaThk mpaBuia 6€30MacHOro TPyAa MPU MPOBEACHUH UCCIICIOBAaHUA B paMKax
y4eOHOTr0 3KCIIEPUMEHTA, IPAKTUKyMa U y4eOHO-NUCCIIeA0BATENbCKON U IPOEKTHOM JEATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

IIPy15 - pemath pacy€THbIC 331241 C BHO 3a/IaHHOW W HESBHO 33IaHHON (DU3UYECKON MOJICTIBIO:
Ha OCHOBAaHMH aHAJIN3a yCJIOBUS BBIOMPATh (PU3MUECKUE MOJIEIIH, OTBEYAONINE TPEOOBAHUAM
3ajlauyl, IPUMEHATh POPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PU3MUECKUX TEOPU NPU
MCII0JIb30BaHNU MaTEMATUYECKUX METO/0B PELIEHUs 3aJjaui, IPOBOJAUTH PACUETHl HA OCHOBAHUU
MMEIOLINXCS JaHHbIX, AaHAIU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATh METOIBI PELICHUS C YUETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

ITPy16 - pemiaTh KaueCTBEHHbIE 33aauu, TpeOyrOIMe MPUMEHEHUS 3HAaHUI U3 Pa3IMUHbIX pa3/eiioB
MIKOJBHOTO Kypca (PM3MKH, a TAK)KE WHTETPALMU 3HAHUK U3 IPYTHUX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'0 LIMKJIA: BEICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCYKACHUM € ONIOPOM Ha U3yYCHHbBIE
3aKOHbI, 3aKOHOMEPHOCTU ¥ (PU3UYECKHE SIBJICHUS;

ITPy17 - ucnonp30BaTh TEOPETUUECKUE 3HAHUS [ OOBSICHEHUS! OCHOBHBIX MPUHIIMIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB, TEXHOJIOTUYECKUX ITPOLIECCOB;

IT1Py18 - npuBOIUTH IPUMEPHI BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHUH IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;
ITPy19 - ananu3upoBaTh U OLIEHUBATH NOCIEACTBUS OBITOBOM 1 MIPOU3BOJCTBEHHON AESITEIbHOCTU
4eJI0BEKa, CBS3aHHOH C (PU3MUECKUMHU IPOIleccaMy, ¢ MO3ULUI SKOJIOrnYecKoi 0€30MacHOCTH,
IPEJICTaBICHUN O pallMOHAILHOM IIPUPOIONOIB30BaHUH, a TAKKE Pa3yMHOM HCIIOJIb30BaHUH
JOCTH)KEHUI HAyKHU U TEXHOJIOTMH IS JalbHENIIIEro pa3BUTHS YEI0BEUYECKOTr0 O0IIECTBa;

ITPy20 - npuMeHATH pa3IUYHbIE CIIOCOOBI PadOTHI ¢ HH(pOpMAaIel HU3NIECKOTO COIEePIKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH /sl TOMCKA, IepepaboTKU U
peIbsABICHUS Y4eOHOM U HayYHO-TTONYJISIPHON MH(POPMAIUH, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu HHPOpPMaIUH, NOJYyYEHHON U3 Pa3InYHbIX UICTOUHUKOB, KDUTHUECKU
AHAIN3UPOBATH MOJTyYaeMylo HH(OPMALIMIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIMXCS 3HaHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHHMKA HH(OpMALIHH;

ITPy21 - nposBIATh OpraHNU3alMOHHbIE U T03HABATEIbHBIE YMEHUS CAMOCTOSITEIbHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIIEJ0BATEIbCKUX
pabor;

IT1Py22 - paboTath B TpyIIE C UCTIOJTHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIeH, TUIAHUPOBATh padoTy
IPYNIbl, PAlMOHATIBHO PAaCHPEeNiTh e TeIbHOCTh B HECTAHIAPTHBIX CUTYaIUsIX, aJeKBaTHO
OLIEHUBATh BKJIAJ KaXKJ0T0 U3 YUaCTHUKOB IPYIIIBI B PELUICHUH pacCMaTpUBaeMoil MpoOIieMbl;
ITPy23 - nmposBIATH MOTHBALIMIO K OyayIIel npodeccnoHaIbHOM 1eATeIbHOCTH 10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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2. ®OHJI OEHOYHBIX CPEJICTB K PABOUYEM ITPOT'PAMME
OBHIEOBPA30OBATEJIBHOI'O IPEAMETA OVII. 11 «®U3UKA»

®onp orieHOYHBIX cpeacTB (nanee — POC) mpeACcTaBlIeH B BUJIE MEKIUCITUTIMHAPHBIX
3aJJaHUH, HaIllpaBJICHHBIX HA KOHTPOJIb KaYeCcTBa U yrpasjieHue rnpoieccamu goctmxenus JIP, MP u
I1P, a Taxxe Ha co3xpanue ycnoBuil st popmupoBanus OK y 0Oyuaronmxcs mocpeacTBoM
TEKYIIEro KOHTPOJISI B mpoMexkyTodHoi artectannu. @OC pa3paboTaH ¢ onmopoit Ha
CUHXPOHHM3UPOBAHHBIC 00pa30BaTEIIbHBIC PE3YIIBTATHI, C yU4ETOM IIPpOoduis 00ydeHus, YPOBHS
ocBoeHus obmeodpazopatenbHOro npeamera OVII. 11 «®@U3UKA» u npodeccrnoHanbHON
HaNpaBJICHHOCTH 00pa30BaTEIbHOMN MPOrpaMMBbI IO IPOQECCHu.

BoinonHeHue TeCTOBBIX 3a/laHUi W 3a/laHuil ¢ OTKPBITHIM OTBETOM OLIGHHMBAIOTCS MO S5-TH
OabHOM 1IKaJIe.
Ouenka «5» coorBercTBYET 90% — 100% npaBUIBHBIX OTBETOB.
Ouenka «4» cootBercTByeT 70% — 89% npaBUIbHBIX OTBETOB.
Ouenka «3» cootBeTcTBYET 51% — 69% npaBUIIBHBIX OTBETOB.
Onenka «2» coorBercTBYyeT 0% — 50% npaBUIIBHBIX OTBETOB.

Tabnuna 1. 3aganus 11t TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOU aTTecTalun

Ne Koanbl BapuanTbl 3a1anuii
pasneJa, o0pa3oBa
TeMbl TeJbHbIX (6epHule 6apuanmel 0meemos ommedeHvl NOOUEPKUBAHUEM)
pe3yJibTa
TOB
(JIP, MP,
I1P6,
ITPy, OK)
BBEJIEHUE. JIP 1, 2, 3; | 1. Uto siBnsieTcs mpeAMeTOM U3ydeHHs pu3nku?

JIP3B 1,2; | ) BellecTsa; 0) pacTeHus;
JIPwm/I 3 B) aTOMBI; T') >)KUBOTHBIE.
MP 1, 3: 2. Yto u3 nepeq;/lcneHHoro MO’KHO Ha3BaTh TEJIOM C TOUKH
11P6 1, 3peHus pu3nKn?

a) )KUJIKOCTb;

5,6,7; 0) KyOu4ecKuit CaHTUMETD;

[Py 1,3, | B) ropenue;

9,10, 12, |r)camorner.

14, 18-20, | 3. Ha uTo nonaraercs npuHUMI YCTAHOBKH KaKOH-1160

23: ¢bu3nueckoil BeTuunHbI? }

OK 3, 5. a) Ha u3MepeHus npubopos; 0) HA CpaBHEHUU H3MEPIEMOU
BEJIMYMHBI C TAJIOHHBIM 3HAYEHUEM; B) HAa BOBMOXKHOCTSIX B

nabopaTopusx.

4. Hanummre scce Ha TeMy: «3HaueHue GU3UKH IPH OCBOSHUH

npodeccuun Texnonornyeckoro npoduis B CI1O».

PA3JAEJI 1. MEXAHHUKA.

TEMA 1.1. JIP 1, 2, 3; | 1. CnopTcMeH, IBUTasACh paBHOMEPHO, 3a 1 4 oberaer Kpyriioe
KNHEMA - JIPum/m 3; | 03epo. Uemy paBeH MOJyJIb IEPEMEIIEHHUS CTIOPTCMEHA Yepe3
THUKA. MP 1, 2, 0,54? (mmametpy o3epa)
3 2. ABTomoOuik 3a 5 1 mpoexan 300 kM. KakoBa ero cpennsist
' CKOpOCTH?
11P6 2, 4, a) 60 km/u; 0) 50 xkm/4;
5,6,7,9; B) 5 KM/4; r) 36 KM/4.
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IMPy 1, 2, | 3. IlepeBenute 54 KM/4 B METPHI B CEKYHY:
3,9,10, |@) 27
12,14, |95
18-20, 23; fgfbs
OK 3, 5. '
TEMA 1.2. JIP 3; 1. OcHOBHOI1 3aKOH KJIACCUYECKON JUHAMHUKU UMEET Ha3BaHUE:
3AKOHBI JIPms 1 ,2; | @) 3-i 3akon HeroToHa;
MEXAHUKU | ;1p,5 1,2 0) 1-i 3akon HproToHa;
HBIOTOHA. TP/ 2 B) 3aKOH BCEMUPHOTO TSATOTEHUS;
H/TI 2; N
r) 2-ii 3akoH HploTOHA.
JIPgB 2; 2. Yto sBiIseTCS MEPOM MHEPTHOCTH Temna?
MP 1; a) cuia;
IP6 1-6, | 6) ckopocTs;
9, 10; B) Macca;
1Py 1-4, I') YyCKOpEHHE.
7-11, 14- 3. B ueM 3akirodaeTcs pa3nuyue NOHATUH «CHUJla TSDKECTH» U
20" «BeC»?
OK 1,
2.,4,5.
TEMA 1.3. JIP 3; 1. KTo u3 yueHbIX BBeJ B (PU3UKY HOHATHE «UMITYJIBC»?
3AKOHBI JIPw/us 4; | a) P. Jlekapr;
COXPAHE- JIPtB 1, 2, 0) U. HeroTOH;
HUSA B 3 B) I'. 'anuei;
MEXAHMUKE. ' r) b. [Tackanb.
Psg 2, 2. C noaxm maccorr 240 Kr, IBHXKYIIEHCS CO CKOpPOCTBIO 1m/c
3 BbInaji rpy3 Maccoit 80kr. Kakoii crana ckopocts noaku? (1,5m/c)
JIPun/m 3; | 3. BeiGepute BepHOE YTBEPKICHUE.
MP 1-3; IloTenumanpHas SHEpIys:
[IP6 1-4, | @) Xapakrepusyer jifoboe B3aNMO/ICHCTBUE TET,
6-10: 0) BEKTOpHAs BETUYHHA;
TPy 1, 3 B) paBHa pa0oTe Teja B MOKOE;
" ' | r) sHeprus, o0ycJaOBIEHHAs B3aUMOJICHCTBHEM Tedl.
4,7,9, 10,
11, 13,
14-20, 23;
OK 1,
2.,4,57.

PA3JEJI 2. OCHOBBI MOJIEKYJIIPHON ®U3UKHU U TEPMOJIUHAMUKHU.

TEMA 2.1.
OCHOBBI
MOJIEKY-
JIAAPHO-

KHUHETHUYEC

KOoHn
TEOPHUMU.

JIP 2;
JIPTB 3;
JIP3B 1, 3;
JIPun/m 1,
3

MP 1, 3;

1. Ocuosusble nonoxenust MKT (uckmounts HeBepHOE
BbICKa3bIBaHUE):

a) BCE BEIIECTBA COCTOST U3 MENbYalIIuX YacTHI (MOJIEKYI);
0) MOJIEKYJBI YHOPSIIOUEHHO JBMXKYTCS;

B) MEX/y MOJIEKYJIaMH CYIIECTBYIOT CHJIbl B3aUMOJCHCTBUS;
') MOJIEKYJIBI Pa3AeiIEHbl IPOMEXKYTKaMH.

2. Ilpu KakuX yCJIOBHUSX ra3 MOKHO CUUTATh UACATBHBIM?
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HNAEAJIb- ITP6 1-7, | 3. B cocyae naxoautcs ra3. Kakoe naBineHue oH MpoOU3BOJIUT Ha
HBIN I'A3. 9, 10; CTEHKH COCYy/Ia, €CIM Macca rasza St, ooseM 111, cpeansis
[Py 1,2, | KBaJpaTH4Has CKOPOCTH MOJIEKYI 500Mm/c? (4,2- 10°T1a)
3,5, 7-18,
20, 23;
OK 1-5, 7.
TEMA 2.2. JIP 2, 3; 1. IlepBblii 3aKOH TEPMOAUHAMUKH:
OCHOBBI JPtB 2, 3; | a) AU = —-A—Q;
TEPMO/IU- JIP38 1; 0) AA=U +Q;
HAMHUKMN. MP 1: B)AU=A+Q;
’ r)AQ = AA+U.
I1PG 1-4,
2. IIpu u30TepMHUECKOM PACHIMPEHUH UACaTbHBIM Ia30M
6-10; coBepiena padora 15 k. Kakoe konnuecTBO TEIIOTHI
Py 1,2, | coobmeno razy? (Q = 15k/Ix).
3,5,7,8, |3.Kro u3 y4eHbIX BIICpBbIE HaIIIE] MAKCHMAILHO BO3MOYKHBII
9, 15-17, | KIIJ] TennoBoro nsuraresns?
19, 20, 23: | @) Hetotom;
OK 1-5, 7. | 9 KapHo;
" | B) Bpymo;
r) JlenOuui.
TEMA 2.3. JIP 2, 3; 1. JlaBneHue HACKIILIEHHOTO MMapa 3aBUCUT OT (HalTH HEeBEPHBIN
CBOWMCTBA | jIprs 1, 3; | oTBeT):
ITAPOB. MP 1-3: a) BHJIa )KHUJIKOCTH;
IIP6 1-10; 0) o0bema _
B) TEMIIEpATYpHI;
IIPy 1-4, T') JaBJICHHE MAaKCHUMAJILHO MTPH KUTICHHH.
7-10,12, | 2. Or uero 3aBucur CKOPOCTH MCTIAPEHHUS KUIKOCTU?
14-20, 23; | a) oT TeMIepaTyphl JKWIKOCTH,
OK 1-5, 7. | 6) miomaaym ee MOBEpXHOCTH,;

B) OT CKOPOCTH BO3YIIHBIX TOTOKOB HaJI YKHIKOCTBIO;

I') OT po/ia )KUJKOCTH;

1) OT MacChl JKUJKOCTH.

3. C noMoIIIbI0 KaKoro nprudopa MOKHO ONPEEeTUTh BIaXKHOCTh
BO3/yXa!

a) MaHOMET;

0) TepMoMeTp;

B) THTPOMETD;

') IUHAMOMETD.
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TEMA 2.4. JIP 2, 3; 1. )KuaxocTs NpUHUMAET Takyio GopMy, IPH KOTOPOH ee
CBOUCTBA JIPtB 1, 3; | cBOOO/IHAS IOBEPXHOCT:
KUIAKOC- MP 1-3: a) UMeeT HaMMEHbIIYIO TJIOIA/b;
TEMN. [1P6 1-10: 0) nMeeT HauOOJIBIIIYIO TIJIOIIAIb;
" | B) HE MMEET IIOLIA/IH.
Py I-4, 1 5 Haiirn K03 (ULMEHT MOBEPXHOCTHOTO HATSKEHUSI BOJIbI,
7-10,12, | ecnm B KamwusIpe ¢ TMaMeTpoM | MM OHA MOJHUMETCS Ha
14-20, 23; | BeicoTy 32,6MM. (80- 10~3H/Mm).
OK 1-5, 7. | 3. B yame4HoM pTyTHOM OapoMeTpe ¢ TuaMeTpoM KaHaia 2MM
BBICOTA PTYTHOTO cTon0a 760MM. KakoBo atmocdepHoe
nasnenue? (760+8).
TEMA 2.5. JIP 2, 3; 1.Kakoro Buja nedpopmannu He CyiecTByer?
CBOMCTBA JIPtB 1, 3; | @) Aehopmarus pacTsKeHUs;
TBEPbIX MP 1-3; 0) neopmarius crBura:
TEJI. IP6 1-10; | B) Aedopmartust KpydeHus;
TPy 1-4, r) nedopmarus npesoMIIeHus.
7-10, 12, 2. IIpoBonoka juiHOM 5,4M 1o IeHCTBUEM HArpy3KH
14-20, 23; | YAMHHIACH HA 2,7mM. OnpeaennTh OTHOCUTEIBHOE y/UTHHEHUE
OK 1.5, 7, | POBOJIOKH (E=5-107%).

3. OHpeI[eJ'II/ITL IIJIOTHOCTB rpequBoﬁ KPYIIbI, UCITIOJIB3YS
CaMOACIIbHBIC BECHI U 6YTI>IJ'IO‘1Ky Hn3-1moa ACTCKOI'o IMNTaHuA.

PA3JIEJI 3. JIEKTPOAUHAMMUKA

TEMA 3.1.
IJIEKTPU-
YECKOE
ITOJIE.

JIPTB 3, 4;
JIPun/m 1,
3;

MP 1- 3;
I1P6 1-10;
[TPy 1-4,
6-10, 12,
14-20, 23,
OK 1-5, 7.

1. Ecniu B KakOM-7TH00 TeJI€ YUCIO SJIEKTPOHOB PABHO YUCITY
IIPOTOHOB, TO TEJIO B LIEJIOM:
a) 3apsHKEHO OTPUIIATENIBHO;
MOJIOKHUTEIBHO;

B) DJICKTPUYECKU HEUTPAIBLHO;
2. Jlpa 3apsna no 2x 10719Kn maxomsarcs Ha paccrosuum 20 cM
IpyT OT npyra. HaliTu HanmpsKeHHOCTh MOl HA PacCTOSHUU
15¢cMm ot 06oux 3apsiaoB (119 H/Ki)

3. Ilpu nepemenieHnH 3apsiioB B cpelly, CHIIa B3aUMOJIEHCTBUS
MEXTy HUMH:

a) yBeIMYHBaeTCH,
B) YMEHBIIIAETCSI,

0) 3apsHKEHO

0) He MEHSeTCH,
I') HCYE3aeT.
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TEMA 3.2. JIP 2, 3; 1.ITo xakoMy TTPOU3BOIMMOMY JCUCTBUIO OOHAPYKUBACTCS
3AKOHBI MP 1-3; ANEKTPUIECCKUN TOK? (MCKITIOUNTh HEBEPHBIN BapUAHT OTBETA):
MMOCTOSIH- I1P6 1-10: a) TEeIJIOBOE; 0) XMMHYECKOE;
HOT'O TOKA. TPy 1, 3, B) MarHuTHOE; I') MEXaHUYECKOE;
4,6,8.10 J1) OMOJIOTHYECKOE.
12,14-20, | . [Tpu npoTekaHuM OCTOSHHOT'O TOKa cuiloi 3,2MA uepes
23; nonepevyHoe ceyeHre NpoBoaHuKa npouwio 18- 10183exrponos.
OK 1-5, 7. | OnpenenuTs B MUHYTaX NMpoTeKaHue Toka. (15SMuuyT).
3. nBa npoBojHUKa conpotusieHueM 10 Om u 14 Om
COEJIMHEHBI MapajuIeNIbHO U MOAKIIIOUEHBI K HICTOYHUKY TOKa. 3a
HEKOTOpOE BpeMs B IIEPBOM IPOBOIHUKE BblAenuinock 840 [Ix
TeroThl. Kakoe KoIMuecTBO TEII0ThI BBIICIUIIOCH 33 TO e
BpeMsi BO BTOpoM npoBoHuke? (600 [Ix).
TEMA 3.3. JIPtB 1, 3; | 1. [IpumecH, JIeTKO OTAAIOIINE JIEKTPOHBI M YBEIHMYMBAIOIINE
JJIEKTPU- JIPuu/n YHCIIO CBOOOHBIX 3JIEKTPOHOB B MOTYIIPOBOJHUKAX,
YECKHUI 3; Ha3bIBAIOTCS:
TOK B MP 1-3; | @) AOHOPHBIMH; 0) aKIENTOPHBIMU;
MMOJYIIPO- T1P6 1-10; B) BAJICHTHBIMU; I') MOJYIPOBOAHUKOBBIMHU.
BOJHHUKAX. TPy 1, 3, 2. Uem 00OBsCHSETCSI BO3pacTaHUE TOKA B MU ITPH OCBEIICHUH
469 10 MOJIYTIPOBOJIHUKA?
' 77 | a) pOCTOM KOHIIGHTPAIMK HOCUTENIECH 3apsijia;
12, 14-20, 0) yBEJIMYEHHEM CKOPOCTH PEKOMOMHAIINH;
23; B) BO3HUKHOBEHUEM O0BEMHOTO 3apsijia;
OK 1-5, 7. | r) aMuccueii 3J€KTPOHOB.
3. B monynpoBoIHUKE MTPOBOAMMOCTE O0YCIIOBIICHA JBUKEHUEM
AJIEKTPOHOB U JILIPOK. UTO TaKoe «IbIpKay?
a) MO3UTPOH; 0) HEUTpPOH;
B) BAKAHTHOE MECTO C HEJOCTAIOIINM DJICKTPOHOM.
TEMA 3.4. JIPGB 1-3; | 1. MarHuTHOE T0JIEe ACHCTBYET:
MATHHUTHOE | MP 1- 3; a) TOJBKO Ha MOKOSIITUECS 3aps/Ibl;
ITOJIE. I1P6 1-10; | 0) TONEKO HA ABMIKYIIMECS 3aPSANBL;
[IPy 1,2, |B)HaOOBIC 3apsIbL.
46,89, |2 Pamkamiomansio 200cM? noMeleHa B MArHUTHOE TOJIE
11, 15, unayknuen 0,2Tn Tak, 4To HOpMaJb K paMKe MEePIIeHIUKYIsIpHa
17-20, 23: | THHHMAM HHYKLHY. ITpu kaxoii cuse Toka Ha paMKy OyzaeT
OK 1-5, 7. JeiicTBoBaTh MarHUTHBINA MOMeHT 30MH: M? (25 A).
3. 3aKoH, ONpeneAOInNA CHITY JEHCTBYIONTYIO HAa OTJAEIbHbBIN
Y4aCTOK MPOBOJHUKA C TOKOM CO CTOPOHBI MarHUTHOTO TIOJISI
OBLT YCTaHOBJICH:
a) Kynonow; 0) Dpcrenom;
B) AMIiepowm; r) Jlopenuom.
TEMA 3.5. JIP 2, 3; 1.KT0 OTKpBLT SIBICHHE STEKTPOMATrHUTHOW UHTYKIITH?
SJIEKTPO- MP 1-3; | a) Amrmep; 6) Maxkcse,
MATHUTHAS | 11p6 1-10: | B) Papajeit; r) I'epr.
UHIYKUUSL. | [1py 1.4, 2. YtoObl HaiiTH HaMIpaBlIEHUE MHAYKIIMOHHOTO TOKA B
6. 8-10 MIPSIMOJIMHEHTHOM TTPOBOIHHUKE TIPH M3BECTHOM HAIPABIEHUH €TI0

MarHUTHOTO TIOJIS, HCTIONB3YIOT:
a) MpaBWJIO OypaBUMKa; 0) MpaBUJIO MPABOU PYKH;
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12, 14, 15,
18, 23;
OK 1-5, 7.

B) npasuJo Jlenna.

3. Karymika nepemeniaercs B MArHUTHOM 10Jie UHAYKIUuen 3Tn
co ckopocthio 0,8m/c. HaifTu AnmiHY MPOBOJIOKHM B KaTYIIKE,
€CJIM OHA TIepPEeMEIIACTCs TEPICHAUKYISAPHO JTUHUSIM HHIYKIIUH,
a O/1C unnykuuu paBHa 24B.

PA3JEJI 4. KOJIEBAHUSA 1 BOJIHBI.

TEMA 4.1. JIP 3; 1. ITpu cBOOOHBIX KOJIEOAHUSIX [Iap HA HUTU MIPOXOJIUT IIYTh OT
MEXAHM- MP 1-3; KpaHEro JIEBOrO MOJIOKEHUS 0 NOJIOKEHHS PAaBHOBECHS 3a
YECKHUE I1P6 1-10: 0,1c. KakoB nepuon konebanus mapa?
KOJIEBA- TPy 1-3, a) 0,10z 0) 0,2c;
HUSL. 1 B)0,3c; r) 0.4c.
15-20, 23; 2. IIpu u3mepeHun mysabca 4enoBeka Obu1o 3aUKCUPOBAHO 75
OK1,2, nyJabcanuil KpoBu 3a 1mMuH. OnpenenuTb 4acTOTy COKpallleHus
4,5, 1. CEepPAEYHON MBIIIIBI:
a) 0,8 I'ry; 0) 1T'm;
B) 1,25T1; r) 750m.
3. 3a kakyro yacTh nepruoyia T mapuk MaTeMaTuIecKoro
MasiTHUKA MIPOXOJUT MYTh OT KPAHETo JIEBOTO MOJOKEHHUS J10
KpaliHero npaBoro?
a) T, 0) T/2;
B) T/4; r) T/8.
TEMA 4.2. JIP 3; 1. B xakux HampaBlIEHUSX COBEPIIAIOTCS KOIeOaHUs B
YIIPYI'HNE MP 1- 3; MPOAOJIBHON BOJIHE!
BOJIHBI. T1P6 1-10; a) KQUeCTBEHHBIN U KOJTMYECTBEHHBIA COCTAB COC/IMHEHUS;
TPy 1-3 0) TOJIBPKO IO HAIIPABJIEHUIO PACIIPOCTPAHEHUSI BOJIHBI,
' | B) TOJIBKO MEPHEHIUKYISIPHO PACIIPOCTPAHEHHIO BOJHBI;
15-20, 23; I) BO BCEX HANPaBJIEHHSAX.
OK1,2, 2. Kakue U3 nepeuncIeHHbIX BOJH SIBISIFOTCS TOMIEPEYHBIMU?
4,5,7. a) PaJMOBOJIHBI, 0) 3ByKOBBIE BOJIHBI B I'a3ax;

B) BOJIHBI Ha IOBEPXHOCTH BO/JIBI;

I') HET BEPHOTO BapHaHTa.

3. Ecim oT 1BYX KOT€pEHTHBIX UCTOYHUKOB, PACIIOIOKEHHBIX Ha
pasHBIX PaCCTOSIHUAX OT TOUKU A, MPUXOJAT B TOUKY A BOJIHBI B
npotuBodasze, To B TOUke A OyneT HaOIIoAaThCs:

a) nHTep(epPEeHIIMOHHBIH MAKCUMYM;

0) nHTEpPEPEHIIMOHHBIN MUHUMYM,;

B) ONPEIEICHHOTO OTBETA AaTh HEIb34.

52




TEMA 4.3. JIPnB 1-3; | 1. Ilepuoanueckne n3MEHEHNUs 3apsiaa, CUIIbI TOKA, HAIIPSKEHUS
IJEKTPO- MP 1- 3; Ha3bIBAIOTCA:
MATI'HUT- I1P6 1-10: a) MCXaHUYECCKUMHU KOJICOaHUSIMU;
HBIE TPy 1-3 0) DIIEKTPOMArHUTHBIMU KOJIEOAHUSIMY;
KOJIEBA- ' | B) cBOOOIHBIMH KOJICOAHUSIMU;
HUSI. 9,10, 15- I') BEIHYICHHBIMU KOJIEOaHUSIMHU.
20, 23; 2. KonebaTenpHblid KOHTYp COCTOUT H3:
OK 1,2, |a)koHgeHcaTopa u pe3ucTopa;
4,5, 7. 0) KOHJIeHCAaTOpa U JIaMIIbI;
B) KOHJIGHCATOpa U KaTYIIKW UHAYKTUBHOCTH;
') KOHJEHCATOpa U BOJIETMETPA.
3. Kakyro eMKocTh B K0j1€0aT€IbHOM KOHTYPE HEOOXOUMO
B3STh, YTOOBI IPH HHIYKTUBHOCTU 250MI 11 MOKHO OBLITO OBI €T0
HACTPOMTH Ha 3BYKOBYIO yacToTy 500I'n? (C=0,4- 10~°®).
TEMA 4.4 JIPnB 1-3; | 1. Yto Takoe 3/ieKTpOMarHuTHas BoJHA?
IJIEKTPO- MP 1-3; | a) pacmpocTpaHsIolieecs B MPOCTPAHCTBE IEPEMEHHOE
MAI'HUT- [1P6 1-10; | MarHUTHOE IIOJIE;
HBIE 1Py 1-3, 0) pacrpocTpaHsomieecs B IPOCTPAHCTBE EPEMEHHOE
BOJIHBI. 9,10, 15- | 2VIEKTPHYECKOE MOJIE;
20, 23: B) pacipoCTpaHsolieecs B IPOCTPAHCTBE MEPEMEHHOE
OK 1,2, AJIEKTPOMArHUTHOE TOJIE.
4.5,7. 2. Kak B BO31yXe U3MECHHUTCS JUTMHA JICKTPOMArHUTHBIX BOJIH,

U3ITy4aeMBbIX KOJIeOATeIbHBIM KOHTYPOM, €CITH €MKOCTh
K0J1e0aTeIIPHOTO KOHTYpa YBEIHUUTE B 4 paza’?

a) yMeHbIINUTCA B 4 paza;

0) yBenu4uTcs B 2 pasa;

B) yBenU4MTCA B 4 paza.

3.0npenenuTs 4acToTy KoJieOaHUN IEKTPOMArHUTHBIX BOJIH B
BaKyyMe, eCJIH JUTHHA uX paBHa 2cM (1,5- 10°T'n).

PA3JIEJI 5. OIITUKA

TEMA 5.1.
MPUPOJA
CBETA.

JIP3B 4;
MP 1- 3;
I1P6 1-10;
ITPy 1-3,
9-12, 15-
20, 23;
OK 1, 2,
4,5.

1. B xakoM citydae yroJi mpeoMJIeHUsl paBeH yrily MajeHus

a) TOJILKO TOTJa, KOTJa MoKa3aTeu MPeJoMIIeHNs ABYX Cpel
OJTMHAKOBBI;

0) TOJNBKO TOI'/1a, KOT/1a MaJaroInii JIyd NepHeHIMKYISpEH K
MOBEPXHOCTH pa3jiesia Cpes;

B) KOI'/Ia IOKA3aTeIH MPEJOMIICHUS JIBYX CPEJl OIMHAKOBBI;
NaJaroIIui JTyd MepHeHAUKYISIPEH K MOBEPXHOCTHU pa3ziesia cpes.
2. Ilouemy n300pakeHue npeaMeTa B BOJIe BCeraa MeHee pKoe,
4eM cam npeamet?

a) Ha TPaHUIIE cpeJl BO31yX- BOJa CBET MOTJIOUIAeTCS;

0) Ha rpaHMIle CpeJl BO3YX- BOJA CBET YACTHYHO OTpaXKaeTcs,
YaCTUYHO MPETOMIISIETCS;

B) Ha IPaHHULIE CPe]l BO3AYX- BOJA CBET MPETOMIISETCS.

3. KakoB npenienbHbIi yroi MOJIHOTO OTPaXXEHUs B BOJE, €CITU
ToKa3aTeNb MPeToMIIeHHs BB paBeH 1,337 (= 49°).
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TEMA 5.2.

BOJIHOBBIE
CBOMCTBA

CBETA.

JIPOB 1,
3
JIPun/m 1;
MP 1- 3;
I1P6 1-10;
[Py 1, 3,
9-20, 23,
OK 1, 2,
4,5.

1. MoryT 11 1Be pa3HOLIBETHHIE CBETOBBIE BOJIHBI KPACHOTO U
3€JICHOTO M3JIy4Y€HUsI UMETh OJJMHAKOBBIE JJIMHBI BOJIH?

a) MOT'YT;

0) HE MOT'YT;

B) MOL'YT, €CJIM PACTIPOCTPAHSIOTCS B PA3JINYHBIX CPEIAX.

2. Kak mensiercs yactota (puoJIETOBOrO U3IyYSHUS MPU
Iepexo/ie JIyya U3 BaKkyyma B BO1y?

a) He MeHseTCs;

0) yBEIUUHBACTCS;

B) YMEHBIIIACTCS.

3. Ha xakom paccTostHuM OT Ju(PaKIUOHHON PEIIETKH HYXKHO
MOCTAaBUTb IKPaH, YTOOBI PACCTOSTHUE MEXK/Y HYJIEBBHIM
MaKCHMYM H CIIEKTPOM YETBEPTOTO MopsiaKa Obuio paBHO S0MM,
anauHa BoHbI 5+ 10~ 7 M, nepuon pemerku 0,02MM. (x=0,5M).

PA3JIEJI 6. 9JJEMEHTBI KBAHTOBOW ®U3HUKH.

TEMA 6.1. JIPuB 3; 1.Kak n3MeHsiercss co BpeMEHEM HHTEHCUBHOCTD UCITYCKaHUs
KBAHTOBAS | MP 1-3; | ®I€KTPOHOB LIMHKOBOM IUIACTUHKOM NP OOJIyYCHUH €€
OIITHUKA. I1P6 1-10: yIABTPahUOIETOBBIM CBETOM?
TPy 1, 3, a) He I/ISMGH}IGTC}I:
0) npekpariaercs,
4,15, 16, B) YBEJINUMBAETCS,
18; I') YMEHBIIAETCH.
OK 1, 2, 2. YactoTa 00ay4aromero ceera yBeiauumiach B 2 pasa. Kax
4,5, W3MEHUJIOCH 3aluparoiiee HanpsbkeHue GoTolnemMenTa’?
a) YBeIHYUIOCh OoJiee, YeM B 2 pasa;
0) yMEHBIIWIOCH B 2 pasa,
B) YBEJIMYMJIOCH B 2 pa3a;
') HE U3MEHUJIOCh.
3. Uemy paBHa 3HEprusi, Macca U UMITYJIbC (POTOHA /TS
PEHTreHOBCKHUX Tyueit? (6.62- 10716 Ix; 7,3- 10733kr; 2,2 -
10~ 2*kr- m/c).
TEMA 6.2. JIPrB 1, 3, | 1. DneKkTpoH, CBA3aHHBIN ¢ aTOMOM, IIPU IIEPEXOJE CO BTOPOU
®U3UKA 4: OpOUTHI HA YETBEPTYIO. .. !
ATOMA. JIPmB 1, 2; a) UCIYCKaeT SHEPTHIO;
Pss 1, 3, 0) IOIJIONIAET DHEPTHIO; }
_ B) ocTaeTcs 0e3 M3MEHEHHH.
4 2. DIEeKTPOH B aTOME BOAOPO/ia MEPELIEN C IEPBOTO
JPun/n 1 HHEPreTUYECKOro ypoBHs Ha TpeTuid. Kak nmpu 3ToM n3MeHuIach
MP 1, 3; sHEprus aroma’?
IP6 1-10; | ) yeennuunacs;
[Py 1- 3, | 6) ymenbmmace;
5-7, 11, B) HE U3MEHWJIACK.
13, 15-20; | 3. OnpeaenuTs JUIMHY BOJHBI 3JIEKTPOMArHUTHOTO U3ITy4eHUS
OK 1, 2, aToMma BOJOPOAA MPU MEepexoie IEKTPOHa € IATOro
4,5, 7. HHEPIreTUYECKOro YPOBHS Ha BTOPOH.

[Mocrosunas Put6epra R = 109737,31cm™ L. (4,37- 1077 m).
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TEMA 6.3.
®U3UKA
ATOMHOI'O
SIJTPA.

JIPrB 1, 3,
4;

JIPuB 1, 2;
JIP3B 1, 3,
4,
JIPun/m 1;
MP 1, 3;
I1P6 1-10;
[TPy 1- 3,
5-7,11,
13, 15-20;
OK 1, 2,
4,5,7.

1. B cocraB siapa BXOAT:

a) IPOTOHBHI,

0) HEUTPOHBI;

B) IPOTOHBI U HEUTPOHHI.

2. Slapa aTOMOB y U30TOIOB OJIHOTO U TOTO K€ 3JIEMEHTA
COJIepIKar:

a) OJIMHAKOBOE YMCJIO MMPOTOHOB, HO PA3HOE YHCIIO HEUTPOHOB;
0) pa3HOE YKCIIO MPOTOHOB U OJIMHAKOBOE YKCJIO HEUTPOHOB;
B) OJIMHAKOBOE YKCJIO MPOTOHOB U HEUTPOHOB;

I') pa3HOE YHCIIO POTOHOB U HEUTPOHOB.

3. AKTUBHOCTH PaIMOAKTUBHOTO 3JIEMEHTA YMEHbIINJIACh B 4
paza 3a 8 cyrok. Haiitu mepuos nonypacmana. (4 cyTok).

PA3JIEJ 7. DBOJIIOLIMS B

CEJIEHHOM.

TEMA 7.1. JIP 3; 1.Pacnionoxure B MopsKe yBEIUYEHHs pa3MEPOB CIIENYIOLIHIE
CTPOEHME M | JTPug 1, 2; | 06BEKTHI:
PA3BUTHUE JIPum/n 1; | @) 3Be3/Has cucTeMa;
BCEJIEH- MP 1,3; | ©0) mnanera;
HOU. I1P6 1, 2, B) CKOILJICHUE TAJIaKTHK;
6: r) ['amakTuka.
MPy 1, 3, 2. MomHsle coiIIHeqHLIe BCIBILIKY SIBJISIOTCS UCTOUHUKOM:
10, 11, 12, a) raMMa-JIy4den; .
0) uHbpaKpacHOTO U3ITYYCHHUS,
14, 17-20; B) BUJIMMOTO CBETA;
OK 1-5, 7. | 1) pagmoBos.
3. YdeHbIe CYUTAIOT, YTO BO3pacT BeeneHHoii cocTaBisier
HIPUMEPHO!
a) 4,5mnpn niert;
0) 14mupn ner;
B) 300000 ner;
r) 1500 mapx ner.
TEMA 7.2. JIP 3; 1. Yemy paBHa TemnepaTypa Ha noepxHoctu ConHua?
IBOJIOLMASA | JIPns 1, 2; | a) 6000K;
3BE3/I. JIPmw/m 1; | ©) 7000K;
TUINOTE3A | Mp 1, 3 3 g gggﬁK;
MPOUCXOK- | 1pg 1, 2, 5 C : c 0
JAEHUS 6 . Ckonbko et cym-eCTByeT OJTHIIE TTO COBPEMEHHBIM JTAHHBIM
COJHEYHOI | . a) OKOJIO 2MJIpJ JICT,.
ITPy 1, 3, | 6) okono SMupn JaeT;
CHCTEMBIL. 10, 11, 12, | B) okoJ0 7 MIIpJ JI€T;
14, 17-20; | r) okono 10mipy et.
OK 1-5, 7. | 3. 13 gero Ha 90 npouenToB cocront Connue?

a) U3 renus;
0) 13 a30Ta;
B) U3 BOJIOPOA;
) U3 yriaepoja.

55




[MPUJIOXEHUE 1
1 kype
KonTpoabHas padora «BXoaHOH KOHTPOJIb)»
Bapuanrt Ne 1

1. .HI/IHI/IIO, 10 KOTOpOﬁ JABHXKETCS TEJI0, HAa3bIBACTCA:

a) TpaeKTOpus; 0) nepeMenieHre;  B) IPOMJCHHBIN yTh; TI') BEKTOP.

2. Kakast u3 HuKe ykazaHHBIX (OpMyIT BeIpaxkaeT 3-uii 3aKkoH HeroToHa?

a)F =mg; 0)F, =—F, ; B) F =ma; r) F=-kx

3. B xakux enununax cucteMbl CU uzmepstoT cumny?

a) JDKOYJIb; 0) HBIOTOH; B) aMmIiep; I') MacKab.

4. KakoBbI paccTOSTHUS MEXKY MOJIEKYJIaMH B ra3ax MO CPABHEHHIO C KUAKOCTAMU?

a) O4YeHb OoJpIIHe; 0) OYCHD MAJIBL; B) OJIMHAKOBHI; r) OJU3KH.

5. B xakux enunuinax cucteMbl CU uzmepstot nasienue?

a) HbIOTOH; 0) 1KOYJIb; B) IacKaJb; I) amImep.

6. Mopenb Tena, pa3MepaMu KOTOPOTO MOXHO MpeHeOpeyb B JaHHOH 3ajjaue, Ha3bIBAIoT. ..
a) MaTepualibHasi TOYKa; 0) mo0oe Telo;  B) TOUKA OTCYETA; T) TEJO OTCUYeTa

7. Kakast ¢pusudeckasi BelIM4nHa Beraucisercs no popmyie A = F - s?

a) mo0as pabora; 0) maBIcHHUCE, B) MEXaHWYeCKas pabora; T) cuia.

8. IlmoTHOCTH BemiecTBa — 3T0. ..

a) Macca BemiecTBa; 0) macca | Kr BelecTsa; B) Macca | MoJIs BeIIecTBa; r) macca 1m3
BEIIleCTBa

9. Yo Takoe cuna?

a)Mepa UHEpTHOCTH Tela; 0) Mepa B3auMOJICHCTBHSA; B) Mepa MPUTSDKEHUSI; T') Mepa OTTAJIKUBAaHUS
10. HazoBuTe yacTuily, BXOJSIIYIO B COCTaB aTOMa M HE UMEIOIIYIO 3apsija.

a) HEUTpPOH; 0) mpoTOH; B) RJIEKTPOH; T) SIpo.

11. Msig yman ¢ BBICOTBI 3 M, OTCKOUYWJ OT Moja U OblI moiiman Ha BeicoTe 1 M. Haiitu myth u
nepeMelIeHIe MsAJa.

12. aBTOMOOMITB €7IET CO CKOPOCTHIO 72 kM/4. Kakoi myTh OH MPOXOAMT 3a mojrqaca?

13. Teno Maccoii 5 Kr moay4usio yckopenue 2 M/c? nox neiicterem cuibl F. KakoBa BenmuuuHa 3Tok
CHJIBI?

14. Ilnuta nepekprITUsa MOJHUMAETCS Ha BBICOTY 6 M, mpu 3TOM coBepuiaercs pabora 108 x/lx.
Onpenenuts Maccy IJIUTHI.

15. KakoBa macca tena, eciu ero ummynbsc 600 kr- M/c mpu ckopoct 15 m/c?

Bapuant Ne 2
1.BekTop, COETUHSIOMNI HAYaIbHYIO U KOHEYHYIO TOUKH TPACKTOPUH, Ha3bIBACTCS:
a) paguyc-BEKTOD; 0) TpaeKTOpHS; B) IPOWICHHBIN MTyTh; T) MEpEeMEIIeHHUE.
2. Kakast u3 HIKe YKa3aHHBIX (OpMYJT BeIpakaeT GpopMmyily uMmysbca Tesa’?
a) P =mv; 6) F=mg; B) E = mgh ; r) F = ma.
3. B xakux eqununax cucremsl CU uzmepsiercs Bpemsi?
a) yac; 0) cexyHna; B) MUHYTAa; I')CYTKH.
4. KakoBbl paccTOSTHUS MEXy MOJIEKYJIaMH B TBEP/BIX TeJlaX 110 CPABHEHUIO C )KUJIKOCTIMU?
a) Oosp1IME; 0) Manbl;  B) OAMHAKOBBIE; T) OJM3KH.
5. B xakux eqununax cucremsl CU nzmepsoT s3Hepruto?
a) Mackalb; 0) HPIOTOH;  B) KEIbBUH; T) JUKOYJIb.
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6. Kak Ha3biBaeTcs T€710, OTHOCUTEIBHO KOTOPOTO paCCMaTPUBAETCS IBUIKEHHE?
a) CHUCTeMa OTCYETa; 0) MaTepuanbHas TOUYKa;  B) TEJO OTCUETA; T) JHOOOE TEJO.

m
7. Kakast ¢pusndeckasi BeIMYMHA BBIYUCISETCA 10 hopMmyTe p = v ?

a) paborTa; 0) maBleHHE;,  B) KOJMYECTBO TEIUIOTHI; T) INIOTHOCT.
8. JlJInHA TPaeKTOPUH — 3TO. ..

a) MPONJICHHBIN ITYTh; 0) mepemereHue;  B) JII000OE pACCTOSTHUE; T') BEKTOP NEPEMEIICHHUS.

9. Yto Takoe macca tena?

a) Mepa MHEpTHOCTH;  0) Mepa B3aUMOJICHCTBHSI;  B) ME€pa MPUTSDKCHHS; T') Mepa OTTAIKHWBAHHMS.

10. Ha3oBute yacTuily, HECYIYI0O MUHUMAJIbHBIN OTPULIATEIbHBIN 3apsia.

a) IPOTOH; 0) HEUTPOH;  B) SAAPO; T) DJIEKTPOH.

11. [TnoBern mepembL MIaBaTeNbHbIN OacceitH nuHoi 50 M 1Ba paza — tyna u ooparHo. Haiitu
IyTh U MOJYJIb IIEpEMELLECHHSI IIJI0BLA.

12. Camounet netut co ckopocthio 200 m/c. 3a kakoe BpeMsi OH MpoJaeTUuT 1 km?

13. Teno nox aeiicteueM cuibl 20 H nonyunio yckopenue 2 M/c?. Kakosa Macca Tena?

14. Itanruct noaHsu mranry Maccoit 150 xr Ha BeicoTy 2 M. Kakyro paGoTy oH coBeprimi?
15. Uemy paBeH UMITYJIbC aBTOMOOWIISI Maccoi 1,5 T, ABMIKYIIETOCS CO CKOPOCThIO 54 km/4?

Konrtpoabnas pa6ora Ne 1 no pasneny «Mexanukay.
Bapuant Ne 1

1. 3a kaKoe BpeMsl aBTOMOOMIIb, JABUrasch ¢ yckopenueM 0,3 M/c? yBenmduT cBoro ckopocTh ¢ 18
km/a 10 36 km/4? (17 ¢)

2. Kakyro cuity Hy)KHO NIPHJIOKUTH K TETY MacCoi 5 KT, YTOOBI COOOIINUT €My YCKOpEHHE 2
M/c??(10H)

3. C xakoil CKOpOCTbIO TOJDKHA JIETETh XOKKelHas maiida maccoit 160 r, 4ToObI ee UMITYJIbC ObLT
pPaBEeH UMIYJILCY MU Maccout 8 T, meTsiieit co ckopocTthio 600 m/c? (30 m/c)

4.Teno nepemecTtiiu Ha pacctosinue 10 M, coBepimB mpu 3ToM padoTy Sk/[x. Kakyro cuny npu
stoM npuioxunu? (500 H)

5. K xoH1y nmpyxussl npuioxxwi cuity 20 H u cxxanu Ha 3 cM. HalTH MOTEHLIUAIBHYIO SHEPTHI0

npyxussl. (0,3 [Ix)

Bapuant Ne 2

1.C KakMM yCKOpEHHUEM JIOJDKEH JABUraThcs aBTOMOOWIIb, 4T0OBI 3a 20 ¢ €ro CKopocTh Bo3pocia ¢ 9

KM/ 710 54 km/a? (0,625 m/c?)

2. Teno aBWxkeTcs ¢ yckopeHueM 2 M/c? moj aeiictereM cunbl 120 H. Onpenenuts Maccy Tena. (60

KT)

3. Baron maccoii 20 T, 1BUTasIch co CKOpocThio 10 M/c, moroHsieT BTopoit Baron maccoit 30T,
JBUKYLIUICS CO CKOPOCTBIO 5 M/C U criemisieTcsi ¢ HUM. Kakoii cTaHeT CKOpOCTh BarOHOB 110OCIIE
atoro? (7 m/c)

4. Ha kakoe paccTosHUE MEPEMECTUIIN TeJI0, COBEPIIUB MpH 3ToM padoTy 10 k[ 1 NpHiIoKuB K
teny cuiy 2,5 kH? (4 m)

5. Kakyro paboTy HaJ0 COBEPIINTH, YTOOBI paCTSIHYTh MPYKUHY kKecTKocThio 40 kH/M Ha 5 cm? (50

M)
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KonTpoubsHnas padora Ne 2 no pasaeny «OCHOBbI MOJIeKYJISIPHOH QU3NKHU U
TePMOAMHAMHUKI.

Bapuanrt Ne 1

1. Ckonbko MoJIeKyln cozepskurcs B 10 Monb Bemectsa? (6,3 10%4)

2. KakoBa Macca Bo3yxa, 3auumMaroero oosem 8,31 M3 npu temneparype 17°C u gaBienuu 1,5 -
105 Ia. mosiApHaa Macca Bo3szyxa 0,029 kr/momb. (15 xr)

3. T'a3 Haxoautcs B 6amione noa aasjienueM 1,5- 107 Ila u Temnepatype 27°C. Kakosa
KOHIIEHTpaIUsl MOJIEKYJI ra3a B O6ayuioHe?

4. YUemy paBHa BHyTpeHHss dHeprust HeoHa (M=0,02 kr/Moiib) Maccoit 2 Kr npu

temneparype 27°C?(3,7- 10° JIx)

5. KITZI renmoBoro asurarens 40%. Harpesarenps nonyyaer 5 k/[x ternorsl. Kakoe KonuecTBo
TEIUIOTHI NepenaeTcs XxonoauapHuky? (3000 [Ix)

Bapuant Ne 2

1. KakoBa macca Bogopoaa B konnuectse 30 Moib? MouspHas macca Bogopoza 0,002 Kr/MoJb.
(0,06 xr)

2. Onpenenuth Temieparypy ammuaka (M=0,017 kr/mMo:1b), HaXOoASIIerocs mo1 AaBjieHuem 2,1+
105 Ila, eciu on 3anuMaeT 06bem 0,02 M3, a macca 0,03 kr. (13°C)

3. YUemy paBHA KMHETHYECKAsi YHEPTUS MMOCTYMATEIILHOTO IB)KEHUSI MOJIEKYJIBI Ta3a, eCiIu
KOHIIEHTparms Monekyin 3+ 1026 m~3, a naBnenne raza 2- 10° Ia? (1072 [Ix)

4. T'a3z momyumn 47 /[ Ternnots! u ipu 3ToM coBepiuui padoty 30 k. Kak nsmenunacs ero
BHYTpeHH:s sHeprusi? Uro npousonwuio ¢ razom? (17000 [x)

5. Tennosoit neurarens umeet KIIJ[ 60%. Temneparypa narpeBatens 500 K. KakoBa Temneparypa
xononuibHUKa? (200 K)

Kountpoabnas padora Ne 3 no paszaeny «JeKTPOAUHAMHUKA.
Bapuant Ne 1

1. Ha xakom paccTOsIHMM HaJl0 pacloyIOKUTh J1Ba 3apsja no 5 MxKi, 4ToObl B kepocuHe (& =
2) cusa B3auMogencTBus 6blia paBHa 0,5 H?(0,47 m)

2. Yemy paBHa BEIMYHMHA 3aps]Ia, CO3/IAOIIETO AIEKTPHUUECKOE ToJie B cimrozie (€ = 6), eciu Ha
paccrostHuu 50 cM OT 3apsi/ia HANPSKEHHOCTH mos pasaa 4500 H/Kn? (7,5 1077 Kn)

3. Hampspxenue Ha koHaeHcatope 40 B. Kakoif 3apsa Haso cooOIUTh KOHAEHCATOPY, €CIIH €ro
emkocTh 500 Mx®? (0,02 Kun)

4. DnekTpudeckuil yTror uMeeT MoiHocTh 1,5 kBT npu Hanpsxenun 220 B. Onpenenuts
COINPOTHBIIEHUE HArpeBaTEIbHOTO 3JIEMEHTA U CHIIy TOKa B HeM. (32,3 Om)

5. Ilpu nutanun nammnouku ot 3nemenTta ¢ /1C 4,5 B cuna Toka B Heli 0,5 A. HaliTu paboty
CTOPOHHHUX cuJI B 3sieMeHTe 3a 10 munyt. (1350 Ix)

Bapuant Ne 2
1. JIse Tyuu, pazMepaMu KOTOPBIX MOXHO IpeHeOpeysb B3auMoAecTByIoT ¢ cuitoit 90 kH.
OnpenenuTs 3apsia OMHOW U3 TyY, ecii 3apsiy BTopoit 25 Ki1, a paccrosiHre Mexay HumMu Sku. (10
Ku)
2. Ha xakoM paccTosinuu ot 3apsaa 42 aKn Hanpsixensocts mons 1,5+ 10%/Ka? (0,05 m)
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3. Kakyro paboty Hamo coBepmuth, 4ToObI IepeMecTuTh 3apsa 0,2 Kit u3 o1HOM TOYKH TOJIS B
JIpYTyIo ¢ pazHocThio moTeHuanoB 500 B mexxny aumu? (100 Jx)

4. B npoBoanuke 3a 30 munyT npotekaet 3apsa 1800 Ki. Onpenenuts cuily Toka U BpeMs, B
TeueHUuHu KoToporo nporeuet 3apsa 600 Kn? (10 munyT)

5. Haiitu paboTy TOKa B 2JICKTPUYECKON MeUn, BKIIFOYCHHOU B ceTh ¢ HanpsbkeHuem 220 B B
teueHuu 10 MUHYT, €cliid TOKa B 0OMOTKH Tieun coctaBisieT 2 A.(264000/1x)

2 Kypc

KonTtpoabsnas pa6ora Ne 1 nmo pasneny «KosieGaHusi M BOJHBD).

Bapuant Ne 1

1.Yactora konebanwuii 2000 ', OnpenenuTs nepuo, MUKINYECKYI0 YacTOTy U a3y KoyiebaHui B
MOMeEHT BpemeHu paBHbiii 0,1 c. (1256 pan)

2. Kakoii MHIYKTUBHOCTBIO JIOJDKHA 00J1a/1aTh KaTyIIKa, BKIFOUYEHHAs B KOJIeOaTeIbHbII KOHTYD,
9TOOBI YacTOTa KoJieOaHmii B KOHType Obuta 5 MI'm, eciim eMkocTh KoHaeHcaTopa S0 HD? (2
1073Tn)

3. KakoBo 4nciio 060poToB poTopa reHepaTopa, HMEIOLIETO 2 Maphl MOII0COB, €CITH OH
BbIpabaThIBaeT nepeMeHHbIid Tok yactoroit 50 I'u? (1500 o6/muH)

4. Hanpsbxenne Ha mepBUYHON 00MOTKe Tpancdopmaropa 127 B, a Ha Bropuunoii 510 B. Ckomnbko
BUTKOB MMEET BTOPUYHAsI OOMOTKA, eciH Ha nepBuaHOi 450 BuTKOB. KakoB ko3 duumeHt
tpanchopmanuu? (1800; 0,25)

5. KakoBo yctpoiicTBo Tpancdopmaropa? Kak ero n300pakaroT Ha 3JI€KTPUYECKUX cXeMax?

Bapuant Ne 2

1. ITepuox kone6anuii 0,01 c. OnpeaenuTs TMHEHHYIO, IUKINYECKYIO YACTOTY KoyiebaHui u dazy
kosiebaHuit B MomeHT BpeMenH 0,5 c. (314 pan)

2. OnpenenuTb EMKOCTb KOHAEHCATOpa B KOHTYPE, €CIIM HHAYKTUBHOCTD Karymku 500 mI'H, a
nepuoJ konedanuit § mc. (3,2: O)

3. Kakoii gacrotsl Bo30yxaaerca 9/]C B nyxmnontocHoM reneparope (P=1), eciau porop
coseputaet 3000 06/mun? (50 ')

4.0npenenuTs YUCI0 BUTKOB B IEPBUYHON OOMOTKE TpaHCPopMaTopa, €CIU HaNpsKEHHE Ha Heil
380 B, Yucno ButkoB Ha BropuuHoii oOMoTke 120, a HanpsixeHue Ha Hell 36 B. Kakos

k03¢ purment tpanchopmanuu? (1267)

5. Kak ycTpoeH 1 KakoB NPHUHIMII IEHCTBHS T€HEpaTOpa MEPEMEHHOTO TOKa?

KonTpoubsnas padora Ne 2 no pasaeay «Onrukay.
Bapuant Ne 1
1. Kakue HabmoieHrsl B IpUpOie TOATBEPKIAIOT NPSMOIMHEHHOE pacpocTpaHenue ceera? Uro
takoe TeHb? [lonyTens?

2. Haiitu yron najieHusi, €ciu Jyd, NaJalouiii 1 OTpaXXeHHbIM B3aUMHO MEepIIeHAUKYISpHbI. Kakum
OyzeT yroi najieHus, €ciau yroijl oTpakeHus ypenuuuics Ha 10°7?
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3. AGCOJIFOTHBIN MOKa3aTeNnb MpeoMIIeHHS BOAbl N=1,33. BerancauTe yrou majaeHusi, €Ciau yroi
npenomienus 20°. KakoBa CKOpocTb cBeTa B Boje?

4. IIpenenbHBIA Yol MOJIHOTO OTPayKEHUs Ui CIIUPTa PaBeH

47°. Ha'Tu noka3aTeJ/ib IpeJIOMJIeHUsI CIMPTa.

5. [loyemy cTekI10, UCTOIYEHHOE B MOPOIIOK, HEMPO3payHO?

Bapuant Ne 2

1. Kak nosiy4uth OT OJTHOM U TOM K€ MaJIKU T€Hb Pa3HOM JUMHBI? (CeNaTh YEPTEK)

2. Yroa Mexy najaroiiM 1 oTpakeHHbIM Jydamu S0°. KakuM cTaHeT yroJi oTpaxeHusl, €ClId
YTOJI ITaJICHUs1 yBEeIUYuTCs Ha 15°7

3. JIyu cBera najaer Ha MOBEPXHOCTH cTekiia (N=1,6). KakoB yros npenomiieHus, €Ciiy yroi
nagenuu 30°? KakoBa CKOpoOCThb cBeTa B cTekJe?

4. KakoB npezesibHbIi yro MOJHOI0 OTPaKEHUS B BOJIE, €CJIM [TOKA3aTelb IPEIOMIICHUS BOJIbI
n=1,33?

5. JIy4 nposkekTopa XOpoLIo BUJIEH B TYMaHe, a XyXke B sicHyto noroay. [louemy?
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I[MPUJIOXKEHUE 2
ATTecTallMOHHBIH MaTepuaJ K IK3aMeHYy N0 npeamery «Pusnkay.

Konabl o0pasoBarenbnbix pesyiastaros (JIP, MP, ITP0, I1Py, OK):
JIP 1, 2, 4-9, 11-14;
MP 1-5, 7-9;
ITP6 1-6;
ITPy 1-5;
0K 2,4,6,7.
Buier Ne 1

[EEN

. Mexannyeckoe qBUXKEHHE U ero BUAbl. CKOPOCTh. Y CKOpEHHE.
. PaboTa 1 MOITHOCTH IMOCTOSITHHOTO TOKA.
. 3aaua Ha ornpeieNeHne MOJIIPHON MacChl BEIIECTBA.

W N

Buaer Ne 2

1. 3akonsl HetoTona. Cumna. Macca.
2. Onexrpoasmwkymas cuia (3C). 3akon OMa /1715 TOTHOM LenH.
3. 3ajaua Ha NepBbIi 3aKOH TEPMOJUHAMUKH.

Buaer Ne 3

1. 3akon BcemupHoro Tarorenus. Cuia Tspkectu. Bec tena. HeBecomocTs.

2. MarautHoe noje Toka. MarHuTHast ”HAYKIUs. JlelficTBue MarHUTHOTO MOJIS HA TOK U
ABVOKYHIUECA 3apsAabl.

3. JJabopaTopHoe 3a7jaH1e Ha ONpeielIeHne YCKOPEHHsI CBOOOIHOTO MajeHUs C TOMOIIBIO
MasiTHHKaA.

Buiuer Ne 4
1. Umnynsce Tena. 3aKOH coXpaHeHUsl UMIyJbca. PeakTuBHOE ABM)KEHUE B IPUPOJIC U TEXHUKE.
2. DNEKTPUYECKUAN TOK B IJICKTPOIUTAX. 3aKOH JIEKTPOIH3a. [[puMeHeHe dJIeKTPOIr3a B TEXHUKE.
3. 3amaya no temMe «INEKTPUUECKOE TOJIEY.
buaer Ne 5
1. Cunsl Tpenus. Cuna ynpyroctu. 3akoH ['yka.
2. DNEKTpUUECKUN TOK B MOTYNpoBoaHUKaX. COOCTBEHHAs U IPUMECHAs TPOBOAUMOCTh
MOJIYTIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.
3. 3aymaya Ha CBOICTBa TBEPABIX TEI.
buser Ne 6

1. PaGoTa 1 MOIITHOCTH B MEXAHUYECKUX MPOIECCaXx.
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2. SIBneHue 3NeKTPOMAarHUTHOW MHAYKIIMH. MarHUTHBIM MOTOK. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuu. [Ipasuno Jlenua.
3. 3ajaya Ha npUMeHeHue 3akoHa boilg-Mapuotra.

buiaer Ne 7
1. KuneTtndeckas ¥ HOTCHIIMAIbHAS SHEPTHUsS. 3aKOH COXPAHCHHUS MEXaHUYECKOW SHEPTHH.
2. SIBnenue camouHAYKIHHA. THAYKTUBHOCT. DHEPTHsI MATHUTHOTO TIOJIS.
3. 3agauva Ha 3akoH J[xoyns-Jlenna.

Bbuiaer Ne 8
1. Mexanudeckue kojebanus. ['apMoHUUYECKHE KOJICOAHMSI U UX OCHOBHBIC TTApaMETPHI.
[IpeBpalieHue SHEPTrUU NIPU MEXaHUUYECKHUX KOJICOAHMX.

2. OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS U UX MPAKTUIECKOE IPUMEHEHHE.
3. 3ajjaua Ha NPUMEHEHNE 3aKOHOB COXPAaHEHHs MaCCOBOTO U 3apsiIOBOT0 YUCIIA.

Buiaer Ne 9

1. OcHOBHEIE ITOJIOKECHUS MOJICKyJI?IpHO-KHHGTH‘-IGCKOfI TCOPHU U UX OIIBITHOC 000CHOBaHHE.

Macca u pazmepsl Mosiekys. Uuciao ABoraapo.

2. CBOOOIHBIC M BHIHYK/ICHHBIE 3JICKTPOMAarHUTHBIE Kosiebanus. KonebaTenpHbIN KOHTYP.
[IpeBpalieHre SHEPIUN MPH IEKTPOMATHUTHBIX KOJIeOaHUIX.

3. JJaboparopHoe 3a7jaH1e Ha ONpe/ielIeHue MOAYJI YIIPYTrOCTH PE3UHBI.

Bujer Ne 10

1. UneanbHbliii ra3. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KHHETUUYECKON TEOPHH.

2. QHCKTpOMaFHI/ITHHC BOJIHBI U UX CBOMCTBA. HpI/IHLII/IH paaruoCBA3U U NPUMEPDBI €€ ITPAKTHICCKOT'O

IPUMCHCHHS.
3. 3amaya Ha ypaBHeHue DWHIITeHHA g poTorddexTa.

Bujaer Ne 11

1. Temneparypa u ee usmepenue. A6comtoTHas Temneparypa. CBa3b TeMIEpaTypsl CO CpeIHEH

KUHETUYECKON IHEPTUEN MOJIEKYII.
2. Paznu4uHblie BUIBI JIEKTPOMArHUTHBIX U3JTYYEHUN U UX MPAKTUYECKOE MPUMEHEHHE.
3. 3agaua o reme «Pabora ¥ MOILIHOCTH TOKa.

Buaer Ne 12

1. YpaBHeHue coCTOSHUS HaeaIbHOTO ra3za. M3omporieccsl.
2. YCTpOMCTBO U MPUHIUT JAeUCTBUS TpaHCHOpMATOpa, U €r0 UCTIOIh30BaHHE.
3. JlaboparopHoe 3a/1aHHe Ha ONPEICIICHHE COTIPOTURIICHUS TTPOBOIHHKA.
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Buaer Ne 13

1. Ucnapenue u konaeHcarus. HacpllieHHbIN 1 HEHACBIIIEHHBIN apbl. BiaxHOCTh Bo3ayXa.
2. [Ipenomnenue cera. 3akoHbl npeiaomieHus. [lonHoe BHyTpeHHEE OTpaXKeHHE.
3. 3ajaua Ha OIpeIeIeHne COCTaBa sApa aToMa.

Bujaer Ne 14

1. Buyrpennss sneprusi. Pabora B Tepmonunamuke. [1epBroiii 3aKk0H TEpMOIMHAMHUKU. ArabaTHBIN
poLecc.

2. ®otornexrpuueckuid dpdexT u ero 3akoHsl. [Ipumenenue Gororddexra B TEXHHUKE.

3. 3agaua Ha 3akoH OMa 17151 y4acTKa IeTIH.

Bujaer Ne 15

1. Tennossie nBuratenu. KI1J] TeruoBsix aBurareneil u ux npuMeHeHue. TerioBble JBUraTeny 1
OXpaHa IIPUPOIEI.

2. Pa3BuTHe npescTaBieHuii o ctpoeHnu aroma. OnbiTel Pesepdopaa. SnepHast Mozenb aToma.

3. JJaboparopHoe 3ananue Ha onpenenenne 3J{C u BHyTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

buier Ne 16
1. Kpucrannuueckue u amopdusie tesna. Co3iaHue MaTepHaioB ¢ 3aJJaHHBIMUA CBOWCTBaMH.
2. KBanToBble noctynarsl bopa. CriekTpbl M CIEKTpabHbIM aHAIN3.
3. 3ajaua Ha paBHOMEPHOE JIBIYKEHHE TI0 OKPY>KHOCTH.
buaer Ne 17
1. Jedopmanuu. Mexanuuecknue CBOMCTBA TBEPBIX TE.
2. PannoakTHBHOCTh. BU/IbI palnOaKTUBHBIX U3IyYeHUH U UX CBoWcTBa. bronornyeckoe neiicteue
paZvOaKTUBHBIX U3ITy4EHUI.
3. 3aymaya Ha 3aKOH Amrepa.
Buser Ne 18
1. BzaumozeiicTBue 3apsKEHHBIX TeJl. 3aKOH cOXpaHeHus 3apsina. 3akoH KynoHa.
2. CocTag siipa atroma. M30Tomnel. DHEpTHs CBSI3U aTOMHOTO sJpa.
3. JJaboparopHoe 3a7jaHue Ha ONpe/ieieHne MOKa3aTells IPeTOMIICHUS CTeKJIa.
buser Ne 19
1. Dnexktpuueckoe mosie. HampskeHHOCTH 2JIEKTPUUECKOTO OIS,

2. lenenue saep ypana. Llennas sinepuas peakuusi. TepMosiiepHble peakiui.
3. 3apava Ha Haxoxaenue KII/I.
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Bujer Ne 20

1. Onexrpoemkocts. KoHneHcaTopbl. DHeprus 3apsukeHHOro KoHieHcaTopa. [Ipumenenue
KOHJIEHCATOPOB.

2. CocraB conHe4yHo# cuctembl. COJHIIE M COTHEUHO-3EMHBIE CBSI3U.

3. 3ajaua Ha 3aKOH 2JIEKTPOMArHUTHOW MHAYKIUH.

Bujer Ne 21

1. Dnexrpuueckuii Tok. Cuiia Toka. 3akoH Oma miig yuactka nenu. ConpoTuBieHHeE.

2. mpupoja 3Be31. ['anakTuku.

3. JJaboparopHoe 3a7jaHne Ha OTPEIEICHNE ITTMHBI CBETOBOM BOJHBI C TOMOILBIO AU(PPAKITUOHHON
PEILIETKH.
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[NPMJIOXEHME 3
JIOIIOJTHUTEJIBHBIA MATEPHAII

K 3K3aMCHY 11O IMPEAMETY «DPu3ukay

Buier Ne 1
Kaxosa macca 1,5 moueit moBapennoi conu (NaCl)?

Buier Ne 2
B tmmnunape noa nopuHeM Haxoautes 1,25kr Bozayxa. s ero HarpeBanus Ha 4 C npu
IOCTOSIHHOM JjaBJIeHUM ObL10 3aTpadyeHo SkJIk TernnoTel. OnpenenuTs N3MEHEHNEe BHYTPEHHEH
SHEPTUU BO3/yXa, MOJIsipHas Macca KoToporo 0,029kr/mob.

Buier Ne 4
JlBuraTens aBTOMOOMIIS 3aBOJAT cTapTepoM. CTapTep NpH BKIIOUEHHH NOTPEOIISeT TOK CHIION
300A, no3tomy BO M30€KaHUE OPUYM AKKYMYJISITOPA €ro BKJIIOYAIOT JIMILL HAa KOPOTKOE BpeMs (He
6onee 15 ¢). Kakoe Koau4ecTBO 3JIeKTPOHOB MIPOMAET uepe3 crapTep, eciu npu cuie Toka 1A B Ic
yepes cedeHHue MPOBOHUKA IPoXoauT 6,25+ 1018 snexrponon?

buuer Ne 5
[Tpu U3roTOBIEHUH K€1€300€TOHHBIX KOHCTPYKLUN CTAIIBHYIO apMaTypy MOJABEPraoT
IIPEIBAPUTEIBHOMY HANPSKEHUIO (PACTSKEHHIO) C TOMOUIBIO THIPABINYECKON YCTAHOBKH.
CranbHble CTEpKHU ATUHON 6 M 1 AuaMeTpoM 20 MM pacTsaruBaroTcs Ha 2 MMm. OnpeienuTh CUIly
HEOOXOIMMYIO U 3TOTO, €CIU Moyb FOHra s cramu E=2,21011 H/m2.

Buaer Ne 7
3a Kakoe BpeMs B ciupaiu conporusiaeHrneM 400M mpu cune toka 3A Beigenures 10,8k x
TeTJIOTHI?

Buier Ne 8
Hanucarhb sepHYIO peakIuio, IIPOMCXOIAIIYI0 IpU GoMOapAMpoBKe amoMuHus 23Al anbda-
YaCTHUIIAMU U COMPOBOXKIAIONIAsACS BEIOUBAHHEM IIPOTOHOB.

Buaer Ne 10

HaiiTn MakcumalibHyI0 KHHETHYECKYIO SHEPTHUIO (POTOIIEKTPOHOB, BEIPBAHHBIX € KaTO/1a
W3JIy4YE€HHEM 4acToToi 1,5 10°T'h, ecaiu paboTa BbIX0/1a 3JIEKTPOHOB M3 BelllecTBa 6,7 -
10719 Ix.
buaer Ne 11
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Ot reneparopa ¢ D/1C 40B u BHyTpenHuM comnpotuniiearneM 0,04 OM TOK OCTyNaeT Mo METHOMY
Ka0eJTio IIOIAIBI0 MOoNepedHoro cedeHus 170MM%K MecTy 2J1eKTPOCBApKH, YAAICHHOMY OT
reHeparopa Ha S0M. HaliTu HanpsikeHre Ha 3aKuMax reHepaTopa U Ha CBApOYHOM arfrapare, eciiu
cuia Toka B 1enu pasHa 200A. KakoBa MOIITHOCTh CBapOYHOM JyTH?

Buier Ne 13
KakoBa anexkTpruueckas MOIIHOCTh aTOMHOM 3JIEKTPOCTAHLMH, pacXoAyroei B cyTku 220r
n3orona ypana 292U u umeromeit KI1JI 25 nporieHToB?

Buaer Ne 14
B cninpanu anexkrpoHarpeBaresi, U3roTOBJIEHHON U3 HUKEIMHOBOM IMPOBOJIOKH IJIOLIA/IbI0
nonepeuHoro cedenus 0,1Mm?, npu Hanpsxenun 220B cuna Toka 4A. KakoBa JIMHa TPOBOJIOKH,
COCTaBIISIOLIEH criupaib?

Buer Ne 16
[Mupxynspuas nuna umeet auamerp 600mMm. Ha ock nuibl HacaxeH mkus guamerpom 300Mm,
KOTOPBI MPUBOJIUTCS BO BpallleHHE MOCPEACTBOM BPEMEHHOH Tepeaun OT UIKMBA JUaMETPOM
120MM, Haca)KEHHOTO Ha BaJl JIeKTpoaBHraTeliss. KakoBa CKOPOCTh 3yObeB IMHIIBI, €CIIA BaJl
nsuratens copepmaet 120 06/MuH?

Buaer Ne 17
Kakas cuna neficTByeT Ha KaKAblii METP AJIMHBI BO3YIIHBIX IPOBOAOB JIMHHUHU AJIEKTpoNepeay,
PacroI0KEHHBIX Ha PACCTOSHUU 52M JIpYr OT Ipyra, €ciu cuila Toka B mposojax 2000A?

Buaer Ne 19
Jns narpeBanus 4,571 BofbI B dlieKTpudeckoM YaitHuke oT 23°C 1,0 KumeHus ObLI0 U3pacX00BaHO
0,5xBT 4 anexTpuueckoii suepruu. Yemy pasen KIIJl vaitnuka?

Buaer Ne 20

B karymike u3 80 BUTKOB MPOBOJIOKM MarHWTHBINA MOTOK 3a SMc u3meHwmics ot 3mB6 1o 1,5 MBO.
Haiitu 91C nnaykuuu.
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