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1. O6mas xapakrepucTuka padoueil mporpamMmMbl 0011€00pPa30BaTENbHOIM
AUCHUILTUHBI «DU3UKa»

1.1. MecTo AMCHUAIUIMHBI B CTPYKTYpe oOpa3oBateabHoil mporpammsel CIIO:
Ob61uieobpazoBaTenbHas AuciumvHa «Du3nka» ABIgeTCS 005S3aTCIBHON YacThIO
00111600pa30BaTEIHHOIO IIUKIIa 00Pa30BaTENBHON MPOrPAMMBbI B COOTBETCTBUU C
OI'OC CIIO no cnenuuanbHOCTSIM:

07.02.01 Apxurtektypa,

08.02.01 CtpouTensCTBO U 3KCILTyaTalUs 30aHUKA U COOPYKEHUH,

08.02.08 MonTax U1 dKCILTyaTalyst 000py/I0BaHUS U CUCTEM Tra30CHAOXKEHUS,
21.02.19 3emneycTpoicTBO,

21.02.20 ITpuknagnas reojie3us,

08.02.14. Dkcruryatauus U 00CIy)KMBAaHUE MHOTOKBapTUPHOrO 10Ma,

no npodeccumu:

08.01.27 Mactep o01eCTpOUTENBHBIX Pa0OT.

1.2. Heau u nu1anupyembie pe3y/aibTaTbl 0CBOCHHUSA AUCHUILINHDI:

1.2.1. Heau AuCHUIIMHBI:
Conepxanue mporpaMmbl  00IIe00pa3oBaTeIbHOM AUCIUILINHBI Dr3uKa
HAIpPaBIICHO HA JJOCTUXEHUE CAEAYIOUX [EeTeH:

o (hopMHpOBaHUE MHTEPECA U CTPEMJICHUs OO0Y4YaIOIIUXCS K HAYYHOMY
M3YUYCHUIO NPUPOJIbI, PA3BUTHE HUX MHTCIUICKTYalIbHBIX U TBOPYECKHMX
CIIOCOOHOCTEI;

o pa3BUTHE TMPEACTABICHWM O HAYYHOM METOJE [IO3HAHHUS U

(dhopMHPOBaHKE UCCIIEAOBATEIHLCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SBIICHUSM;

J (hOpMHUPOBAHHUE HAYYHOI'O MHUPOBO33PCHUSI KaK Pe3ysibTaTa U3y4YCHUS
OCHOB CTPOCHMSI MaTepuu U PyH1aMEHTaIbHbIX 3aKOHOB (PU3KKH;

. dbopMHpPOBaHWE YMEHHH OOBSICHSTH SBICHHUS C WCHOJIb30BAHUEM
(U3UYECKUX 3HAHUHN M HAYIHBIX JJOKA3aTEIhCTB;

. (hopMHUpOBaHUE MIPEACTABICHUHN O POJid (PU3UKU JIJIsl PA3BUTHUSL JIPYTHUX
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJIOTUH.

JloctuxkeHre 2Tux 1eel 00ecreunBacTCsl PEIICHUEM CIIC/IYIONIMX 3a/1au B
Ipolecce n3ydeHus Kypca hbHU3UKM Ha YPOBHE CpeIHEro o01ero oopa3oBaHus:

o [IPUOOPETCHUE  CHUCTEMbl 3HaHUH 00  o0mmX  (U3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX, BKJIIOYAs MEXaHUKY, MOJEKYJISIPHYIO
(bHU3HKY, YICKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMCHTBI aCTPODU3UKH;

J dbopMHpPOBaHWE YMEHHH MPUMEHATh TEOPETUYECKUE 3HAHUS IS
00BbsAiCHeHHUS (PU3MYECKUX SIBICHUW B TIPUPOAE W IS TPHHATHS TPAKTHYSCKUX
PEIICHUN B MOBCEIHEBHOU KU3HMU;



o OCBOCHHE CMOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJIaHHOMN
bu3udecKol MOJENBbIO, 3aJiau, TOJPa3yMEBAIONINX CAMOCTOSATEIHPHOE CO3/IaHUE
(bU3UIECKON MOJICTTH, COOTBETCTBYIONICH YCIIOBHAM 3a/1a4H;

o OHMMaHKE (PU3NUCSCKUX OCHOB U MPUHIUIIOB ICUCTBUSA TEXHUUYCCKUX
YCTPOUCTB U TEXHOJOTUIECKUX TIPOIIECCOB, UX BIHMSIHUS Ha OKPYKAIOIIYIO CPEy;

. OBJAJCHUE  METOJIaMH  CaMOCTOSITEILHOIO  IUIAHUPOBAHHSA U
MPOBC/ICHUST  (PU3MYCCKUX  OKCIICPUMCHTOB, aHaIW3a W  HHTCPIPETAIlIN
nH(OpMaIH, OTIPEACNICHNUS TOCTOBEPHOCTH TIONyYEHHOTO PE3YIbTATa;

o CO3JIaHUE  YCJOBWH /I Pa3BUTUS  YMEHUH  TIPOEKTHO-
HCCIEN0BATEIBCKON, TBOPUECKOU AEATEIBHOCTH.

Ocobennocms (opmMuposanus COBOKYNHOCMU 3a0ay U3yueHus Gusuxu oas
cucmemvl  cpeoHe2o  NPohecCUuoOHanbHo20  00PA308aHUsL  3AKIIOHAEMCa
HeoOX00UMOCmU  peanu3ayuu npohecCUOHANbHOU HANPABIEHHOCU Peulaemblx
3a0au, yuéma ocobenHocmel cghepvl OesmenbHOCmu OYOVIYUX CReyualucmos, m.e.
DOpMUPOBAHUSL MEIHCNPEOMEMHO20 COOEPIICAHUS OOHO20 UTU HECKOIbKUX PA30e108
oucyunaunvl Pusuxa ¢ 00HOU UL bonee 00WenpoghecCUOHANbHBIX OUCYURIUH UTU
npogheccuonanvuvim  mooyrem. Ilpu  smom  0na  maxoeo  paszodena(os)
obecneyusaemcs 081a0eHue 0OYUAIOWUMUCT YMEHUSMU HPOBOOUMb NpsMble U
KOCBEHHble UBMEPEHUSl, UCCAe008aHUsl 3AB8UCUMOCTEN QUUYECKUX BeTUHUH U
HOCMAHOBKY ONbIMOS8 NO NPOBEPKE NPedNlodCeHHbIX eunomes. bonvuoe snumanue
Voenaemcs peuenury pacuémubix U Kauecmeennvlx 3a0ay. /s pacuémuulx 3a0ay
NPUOPUMEMOM AGTAIOMCSA 3A0a4U C S8HO 3A0AHHOU U HEeSI8HO 3A0AHHOU Pu3UYecKol
MOOebio, NO3BONAIUUE NPUMEHIMb UZYYEHHbLE 3AKOHbL U 3AKOHOMEPHOCMU KAK U3
00H020 pazodena Kypca, max U UHmecpupys NpPUMEHEHUe 3HAHULL U3 PA3HbLIX
pazoenos. Jns kauecmeeHHuIX 3a0a4 HPUOPUMEMOM SGAIOMC 3A0AHUSL HA
o0BsICHeHUe/MpedcKazanue APoOmeKanus QuU3uYeckux seIeHUull U HNPoYeccos 6
npogheccuonanbHol cghepe.

Ipumepnas npoecpamma no oucyunaune «Dusuxa» ¢ pacuiupenHvim
cooepoicanuem  6azupyemcs Ha Ccucmeme CaMOCMOSIMENbHO20 YUeHUUECKO20
IKCHEPUMEHMA, BKIIOUAIOWE20 (BPOHMANbHbIE ONbIMbBL NPU  USYYEHUU HOBO20
Mamepuana, 1ab6opamopHvle padomel U HPAKMUKYM (peuieHue pacuemuvix u
KAueCmBeHHbIX 3a0ay, Kelcos), KOMmopblll Modicem Obimb UHMESPUPOBAH 8 CUCTEMY
1a6OpamopHbiX pabom, NpoGOOSWUXCA 8 npoyecce U3VUeHUs paszoena (memol),
HENnocpeOCmeeHHO CBA3AHHO20 ¢ Oyoyuel npogeccueil/cneyuailbHoCmbio, 4mo
obecneuusaem o061a0eHUe OOVHANUWUMUCA VYMEHUAMU NPOBOOUms NpsmMble U
KOCBEHHblEe UBMEPEHUs, UCCIe008AHUS 3A8UCUMOCMEN (DUULECKUX GeUYUH U
HOCMAHOBKY ONbIMOG NO NPOBEPKE NPEOTIONHCEHHBIX UNOMES.

Ilpenodasamenv  ucnonv3yem  uyacel  pasdera  «llpogeccuonanvro



opuenmuposannoe codepaucanue (I10C)» ons  ummezpayuu  coOepICAHUs
oucyunaunol  «Qusuxay ¢  obuenpopeccuoHalbHbIMU — OUCYUNIUHAMU U
NPOhecCUOHAIbHBIMU MOOVIAMU oOpazosamenvrol npoepammsl CIIO ¢ yenvio
Gdopmuposanus nPogeccUuoHaIbHbIX KOMREMEHYUIL.

Ilpenooasamensy énpase camocmosmenpHo @vlOUpams opmy u3yueHus
mamepuana: Jnekyus, OeMOHCMpayus 3KCHepUMenRma, npakmuyeckas pabdoma,
NPAKMUKYM HO pEeuwleHuro 3a0ay u np., a makdce HO CBO0EMY YCMOMPEHUIO
npoBOOUMb  OeMOHCMPAYUOHHbIE U 1ADOpAmopHvie  padomvl ¢ Y4émMom
umernwezocst 000py008anus, ONpeoesims NPOOOANCUMETbHOCb 1A00PAMOPHO2O
UIU NPAKMUYLECKO20 3aHAMUSL.

1.2.2. IlnanupyemMble pe3yJbTATHI OCBOCHHMSI 001E00pa3oBaTEJIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oo6mme komnerenun (manee — OK) u npodeccrnonambabie KOMIETEHITUH (j1aee —
I[IK) ®I'OC CIIO B cooTHec€HUU € JAUYHOCTHBIMH, METANPEAMETHBIMU U
NpeIMETHBIMU pe3ynbTaraMu o0ydenusi 6azoBoro yposus (namee — [1P6) ®I'OC
COO npexacTapieHb B Ta0IHIIE:



Koa 1 HanMeHOBAaHHE
¢popmupyembIx
KOMIIeTeH Uil

HJIaHI/IpyeMLIe PE3YJAbTATHI OCBOCHUA NIPOrPpAMMBI 110 JTUCHUILJIUHE

O6ue!

JucuunInHapHbIe’

OK 01. Beibupats
CITOCOOBI pEIIeHUS
3amadq
npodeccHoHaTbHOM
OeATeTbHOCTH
IPUMEHUTETBHO

K pPa3THIHBIM
KOHTEKCTaM

JIMIHOCTHBIE  PE3yNBTATHI
TPYIOBOTO BOCITHTAHHUS:

- TOTOBHOCTH K TpPYyHdy, OCO3HaHHWE LEHHOCTH MAacTepCTBa,
TpyHoo0ue;

- TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJIOTHUYECKOH
U COLMAITBHON HAaNPaBICHHOCTH, CIOCOOHOCTh HHUIIMHPOBATH,

AOJDKHBI OTpakaTb B HaCTH

IUTAaHUPOBaTh M CaMOCTOSTENILHO  BBIMOJHATH — TaKyko
NeqaTeIbHOCTD;
- MHTepeCc K Ppa3Iu4YHbIM cpepaM MpodeccHoHATEHON

IeITeILHOCTH,
- TOTOBHOCTH M  CIOCOOHOCTH K  00pa3oBaHHUIO
U caM0o00pa30BaHUIO Ha MPOTSHKEHUU Beel )KU3HU;

- YMEHHEe TPOTHO3UPOBATh HEOMArOMpHATHBIE YKOJIOTHYECKHE
MocNeACTBHS MpeANnpUHIMAaeMbIX IeHCTBHI, MpeaoTBpaIiaTh
HX;

MetanpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPaXaTh:
OBnajfeHne YHHBEPCATHHBIMH YUEOHBIMHM ITO3HAaBaTEIbLHBIMH
NEUCTBUSIMU:

a) 6a3oBBIe JOrHUeckue NeHCTBUS:

CaMOCTOATENbHO  GOPMYTHPOBaTh M aKTyaJHU3UPOBaTh
npoOiieMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABJIMBAThH
CYIIECTBEHHBIN TNPHU3HAK WJIM OCHOBAaHHUS [UISl CPaBHEHHS,
Kiaccupukauu W oOOOILIeHHUs;  ONpedeNsaTh  IeNH
NesITeIbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUH UX
JTOCTHKCHHS; BBIIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpUBaeMbIX  SIBICHUSAX; BHOCHUTH KOPPEKTHBBI B
NeATETBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIBTATOB IEIAM,
OIICHUBATh PHCKH TOCICACTBHH IeATCIBHOCTH; pPa3BHUBATH
KpeaTHBHOE MBIIIJICHHE TPH PEIICHUH KIU3HEHHBIX Mpobiem;

I[IP6 1. CdopMupoBaHHOCTH TpEACTABICHHUN O pOIH
1 MecTe (pU3MKH U acTPOHOMHMH B COBPEMEHHOM HayuyHOH
KapTHHE MHpa, O cHcTeMooOpasylolled poiu (UMK B
pa3sBUTHH €CTECTBEHHBIX HayK, TEXHHUKH
U COBPEMEHHBIX TEXHOJOIMH, O BKJIaJge POCCHHCKHX
U 3apyOeXHBIX YYECHBIX-(PU3NKOB B pa3BUTHE HAYKH;
NMOHMMaHHe (U3NYECKOH CYLIIHOCTH  HaOloJaeMbIX
ABIEHUH  MHMKPOMHpa, MaKpoMHpa W  MEraMHupa;
MOHMMaHHe pOMM  AacCTPpOHOMHHM B  TPaKTHUECKOH
NeATeIbHOCTH 4YeloBeKa W JalbHEHIIeM Hay4dHo-
TEXHUIECKOM Pa3BUTHH, ponu 0171509
B (opmupoBaHMM Kpyroszopa ¥ (QYHKIIMOHAJTBHOH
IpaMOTHOCTH HeNloBeKa [UI PpEIIeHUS TPaKTHUECKHX
3aay;

IIP6 2. CdopMupoBaHHOCTH YMEHMH paclo3HaBaTh

¢uznueckne  ABIeHUS  (Mpolecchl) W OOBACHATH
UX Ha OCHOBE W3YYEHHBIX 3aKOHOB: paBHOMEPHOE
U paBHOYCKOPEHHOE  TPSAMONMHEHHOE  JIBI)KEHHE,

CBOOOJHOE TajieHHe Tel, JBHXKECHHE MO OKPYXHOCTH,
WHEepLWs,  B3auMOJAEHCTBHE  Tel,  KojebaTenbHOe
IBIDKEHNE, PE30HAaHC, BOJHOBOE IBMXEHHUE; TU(Y3Hd,
OpPOYHOBCKOE IBHXKEHHE, CTPOCHHE KHIKOCTEH U TBEPABIX
TeN, W3MEHeHHe o0beMa Tel TpH  HarpeBaHUHU
(oxXJaXJIeHuM), TeMJoBOe paBHOBECHEe, HCIapeHHe,
KOHJICHCAllMs, TUIaBJIeHHEe, KPHCTAIIU3alMs, KHIIEHHE,
BI@XHOCTh BO34yXa, CBA3b CpefHEeH KHHEeTHYeCKOH
SHEPTUU TEMJIOBOTO ABMKEHHMS MOJEKYN ¢ abCoMOTHON
TEeMIIepaTypoil, TOBBILICHHE [aBIEHUS Ta3a TpPH €ro
HarpeBaHMM B 3aKpBITOM COCYIE, CBf3b MEXIY




0) 6a3oBBIe HccleqoBaTeNbLCKHUE AeHCTBUS:

- BJaAeTh HaBBIKAMH  Y4eOHO-HMCCIENOBATENBCKOH |
MPOEKTHOM IeATEIbHOCTH, HABBIKAMHU pa3pelieHus MpooIem;
- BBIABJISTE MPUYMHHO-CIICICTBCHHEIC CBSI3HU )31
aKTyaJIM3HPOBATh 3a/1avy, BEIABUTATH THIIOTE3Y €€ PEUIeHHS,
HaXOJWUTh  apryMeHTHl  JUIS  JIOKa3aTelbCTBAa  CBOMX
VTBEPKICHHH, 3a7aBaTh napaMeTphl
W KPUTEPUHU PEIICHUS;

- aHAIM3WPOBATH TONYYCHHBIE B XOJ€ pCUICHHS 3alaud
pe3yJIbTaThl, KPUTHYECKH OIEHHBATH WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHUSAX;

- yMeThb TIEPEHOCHTh 3HaHWS B IIO3HABaTCIBHYIO U
MPAaKTHIECKYIO YaCTH KU3HEAEATSTILHOCTH;

- YMeThb WHTCTPHPOBATH 3HAHWS W3 Pa3HBIX IPEIMETHBIX
o0J1acTel;

- BBIIBHTAaTH HOBBIE HJIEH,
MOIXO/IBI M PEIICHHS;

- MPOSABIATh  CIIOCOOHOCTH HMX  HCIOJNB30BaHUSI B
MO3HABATENBHON U COIMMATEHON MPaKTHKE;

-IIPOSIBIIATE CIIOCOOHOCTL U TOTOBHOCTH K CaAMOCTOSITEIIEHOMY
MOHMCKY METOOB PeNISHHUS TPAKTHICSCKHX 3a1a4, TPUMEHEHHIO
Pa3TMIHBIX METOOB TTO3HAHUS;

-CTaBUTh W (POpPMYIHpOBaTH  COOCTBEHHBIE  3a/1a4H
B 00pa30BaTeIbHON ACATEIEHOCTH U )KU3HEHHBIX CHTYAIIHSX;
-BEISBIIATD MPHYHMHHO-CJICICTBECHHBIC CBSI3HU )31
aKTyaJIM3MPOBATh 3a/1avy, BBIIBUTATH THIIOTE3y €€ pellecHUs,
HaXOJWUTh  apryMeHTHl  JUIS  JIOKa3aTelbCTBAa  CBOMX
VTBEPKICHWH, 3a71aBaTh TTApaMeTPhl M KPUTEPUH PEIICHUS;
aHATM3UPOBaTh TONYYCHHBIE B XOJAC pEIICHHA 3alaud
pe3yJIbTaThl, KPUTHYECKH OIEHHBATH WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh HM3MCHEHHE B HOBBIX YCIOBHSX; [aBaTh
OLIEHKY HOBBIM CHTYAaIlHSAM, OLICHUBATH IIPHOOPETEHHBIH OITHIT;
pa3pabaThIBaTh IUTAH PENIeHHUS MPOOIEMBI ¢ YIETOM aHaH3a
UMEIOIINXCS MAaTCPHATBHBIX H HEMATEPHAIBHEIX PECYPCOB;

npeajaratb OpPUTIHHAJIIBHBIC

ITapaMeTpaMu COCTOAHUA rasa B H30Iponeccax;
SJICKTpHU3aIHUA TCII, BBaI/IMO,Z[CI‘;ICTBI/IC 3apA 0B, Harp€BaHUue
IIpOBOAHHKA C TOKOM, BBaI/IMO,Z[CI‘;ICTBI/IC MarauToB,
JJICKTPOMAaruuTHasd WHAYKIOUA, ,Z[CI‘;ICTBI/IC MargamMTHOTO
IIoJI1 Ha ITPOBOAHHUK C TOKOM H ,Z[BI/I)KYLL[I/II‘;ICSI 3apAan,
SJICKTPOMAarHuTHBIC KxonebaHusa u BOJIHEI, Hp}IMOJII/IHCI‘;IHOC

pacmpocTpaHeHHEe CBeTa, OTpakeHHe, IpeoMIICHHE,
nHTepdepeHIu, T paKITis
17§ MOJISPU3AIIHS CBeTa, IHCTIEPCHS CBeTa;
dotornexkTpuueckuil  >dpdekT, cBeToBoe AaBIIEHHE,

BO3HUKHOBEHHE JIMHEHYATOrO cIeKTpa aToMa BOJOpOJa,
€CTeCTBEHHAs W UCKYCCTBEHHAs PaJIiOaKTUBHOCTH;

I1P6 3. Brmagenmne ocHoBoIoONararIliMMH (HUIMUECKUMHI
MOHATHSAMH M BeIMYHHAMH,  XapaKTepH3YIOIIUMH
¢uznUeckne Mmpolecchl (CBSI3aHHBIMH C MEXaHHYECKHM

JABMO)KCHUCM, B3 aI/IMO,Z[CI‘;ICTBI/ICM TSI, MCXaHHUYCCKHUMH
KoleOGaHuIMH U BOJIHaMH, ATOMHO-MOJICKYIIAIPHBIM
CTPOCHUEM BCIICCTBA, TCIITTOBBIMHA IIpoLECCaMU;

DJICKTPHYCCKUM U MATHUTHBIM TIIOJIIMH, DJIECKTPHUYCCKUM
TOKOM, 3JICKTPOMAarHuTHBIMHA KoJIeOaHusIMH U BOJIHAMH,
OIITHYCCKMMH SABJICHHAMH, KBAaHTOBBIMH SABJIICHHUAMU,
CTPOCHUEM aTOMAa U aTOMHOTO sA1pa, pa,Z[I/IOﬂKTI/IBHOCTLIO);

BJIAACHUC  OCHOBOIIOJIATAOIIIUMH  aCTPOHOMHYCCKUMHU
IIOHATHUAMU, ITO3BOJIAOIIIMMHA XapaKTECPU3OBATH
IPpOLECChI, NPOUCXOMAAIINEC Ha 3BC3[aX, B 3BC3JHBIX
CHUCTCMaAX,

B MEXTallaKTHUeCKO cpene; NBHKEeHHE HEOECHBIX Tell,
SBOTIONHIO 3Be3]T M BeelleHHOM;

I[IP6 4. BrmageHnne 3aKOHOMEPHOCTSIMH, 3aKOHaMH
U TeopusaMH (3akoH BceMupHoro Tarotenus, I, 1T u III
3akoHbl HBbIOTOHa, 3aKOH COXpaHEHHS MeXaHW4ecKoi

OHEPTHUH, 3aKOH COXpaHCHHA HMIIYJIbCa, JIIPUHIMUII
CYIIEPIIO3UTITNHN CHII, TIPpHUHIMIT PaBHONIPAaBHOCTHU
HHEPIHNATIBbHBIX CHUCTEM OTCUYCTa, MOJICKYJIAPHO-




OCYLIECTBIIATH LeNIEHANpPaBIeHHBIH MOMCK NEepeHoca CPeacTB
M CTIOCOOOB ACHCTBUS B TPO(eCCHOHANBHYIO CpEy;

YMETh MEPEHOCUTh 3HaHUA B MTO3HABATENBHYIO
U TIPaKTHUECKYIO 0ONacTH KU3HEACATEILHOCTH;

YMETh MHTETpHpOBaTh 3HAHWS W3 pa3sHBIX MPEIMETHBIX
obmacTel;  BBIABMTaTb  HOBBlE  MOEHW,  Ipearathb
OpPHTHHAJIBHBIE TIOXO/IBI U PEIIEeHUS;

CTaBUTH TMPOOJIEMBI M 33]1a4H, TOMYCKAIOINE albTepHATHBHBIC
pelLeHns

KMHETHYECKYIO TEOpPHIO CTPOESHHS BeIeCTBa, Ta30BBIC
3aKOHBI, TIEPBBIH 3aKOH TEPMOAMHAMUKH;  3aKOH
COXpaHEHHUs »IIeKTpUieckoro 3apsana, 3akoH KyioHa,
3akoH OMa A1 y4acTka Iend, 3akoH Oma ISl TMOJHOH
MeKTpudeckoll uenu, 3akoH [[koyms - JleHma, 3akoH
DIIEKTPOMAarHUTHOM  MHAYKIIMHM, 3aKOH  COXpaHEHUs
DHEPruH, 3aKOH TPSIMOIUHEHHOTO pacHpocTpaHEeHUS
CBETa, 3aKOH OTpaX€HUS CBeTa, 3aKOH MpeIoMIICHUS
CBETa; 3aKOH COXPAaHEHHUS HHEPruH, 3aKOH COXpaHEHHS
UMITYAbCA, 3aKOH COXPAaHEHHUS JJIEKTPUUECKOTO 3apsja,
3aKOH COXpaHEHHWs MaccoBOTo 4Hclia, TmocTynatel bopa,
3aKOH pPaioaKTHBHOTO pacmana); yBepeHHOE
HCIIOIB30BaHHE 3aKOHOB
M 3aKOHOMEpHOCTeH TpH aHalnze (GU3MYUECKHX SBICHUH
U TIPOIIECCOB;

I[IP6 6. BnageHne OCHOBHBIMH METOJaMH Hay4HOTO
MO3HAHUS, WCHONB3YeMBIMH B (HU3UKe: MPOBOIUTH
MpsMBble U KOCBEHHBIE U3MEpeHHs (PU3NUEeCKNX BENHYHH,
BBIOMpas ONMTUMANBHBIN CIIOCO0 M3MEpPEHHsI U UCTIONB3YS
H3BECTHBIE METOIbl OIEHKH MOTPEIIHOCTeH H3MEpEeHUH,
MPOBOINTh HCCIEAOBaHHE 3aBHUCHUMOCTel (pHU3MUecknx
BEIHYHH

C MHCIOJNB30BAHHEM TMPSAMBIX H3MEpPEHHH, OOBICHITH
MONlyYeHHbIE  pPE3YNbTAThl, HCIOJB3YSI  (PUIMUECKUE
TEOPUH, 3aKOHBI U TOHATHS, ¥ AeNaTh BHIBOJIBI; COOMIOAATH
mpaBuiia  Oe3omacHOro TpyAa TpH  TNPOBEeNEHHUH
HcCIeIOBAHNH

B paMKaXx y4eOHOro D>KcIepuMeHTa M  y4eOHo-

HCCIIEIOBAaTENBCKON AEATENBHOCTH € HCIOJIb30BAaHHEM
IU(POBBIX U3MEPUTENBHBIX YCTPOUCTB U JTAOOPATOPHOTO
obopynoBaHus;  c(HOPMHUPOBAHHOCTh  NPEICTABICHUN
O MeToJaX TIONyYeHHs HayYHBIX acCTPOHOMMYECKHX
3HAHWM;

I1P6 7. ChopMHupOBaHHOCTh YMEHMS pelllaTh pacdeTHBIC
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3aJaud ¢ SBHO 3a/laHHOH (U3HMUECKOH MOJEINbIo,
MCTIONB3YA (pU3NUECKHE 3aKOHBI U MPUHLUIIBI; HA OCHOBE
aHaJIN3a YCIIOBHS 3a/1aul BBIOMPATh (PU3HUECKYIO MOJIENbD,
BBIIENAT  (PU3HYECKHEe BENMYMHBI M (POpMYIIHI,
HeoOXOAUMBIE U €€ PELIeHMs, MPOBOIUTH pacueThl U
OLIEHUBAaTh  PEabHOCTh  TOJYYEHHOTO  3Ha4YeHHUs
¢u3nvecKkoil BEMMYMHBI; pelllaTh KaueCTBEHHBIE 3a/ladH,
BBICTpauBasl JIOTMYMECKH HEMPOTHBOPEUNBYIO LETOUKY
paccy)kIeHMH C OHopoH Ha H3YyYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pH3HUECKHE IBICHUS

OK 02. Ucnoap30BaTh
COBpEMEHHBIE CpelICTBa
TIOMCKa, aHAJIN3a

W MHTepIpeTalnn
nHpoOpMaLIUN

1 THGOPMAITHOHHEIE
TEXHOJIOTHH

IUIA BBITIOJIHEHUSA 3a1a4
npodeccnoHaTbHOM
IeITeIbHOCTH

JIM4HOCTHBIE pe3yabTaThl JOJKHEI
LIEHHOCTH HAyYHOT'O TMO3HAHMS:

- c(pOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKH M OOILIecTBEHHOH
MPaKTHKH, OCHOBAaHHOTO Ha aMasnore KYJIBTYP,
CIOCOOCTBYIOILIETO ~ OCO3HaHHMIO  CBOEro  MecTa B
MOJUKYABTYPHOM MHPE;

- COBEpILICHCTBOBAHHE S3BIKOBOM M UMTATENBCKOH KYIBTYPHI
KaK cpelcTBa B3aUMOJCHCTBUSA MEXAY JIOABMH U TO3HAHMS
MUpa;

MertanpeqMeTHble  pe3yNbTaThl  JOJDKHBI  OTpaXkaTb:
OsnazieHHe YHUBEpCATbHBIMH YY€OHBIMH TIO3HABATENbHBIMU
NEUCTBUSIMU:

B) paboTa c nHdpopMaImei:

- BJIaJIeTh HaBbIKaMH MOTY4YEeHUSI HHPpOPMALIMN U3 HCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSTENBHO OCYLIECTBISATH IIOMCK,
aHalN3, CUCTEMaTH3alMI0 M MHTEpIpeTalio HHPOpMaLUU
Pa3IUYIHBIX BUAOB U (pOpM NpeACcTABICHHUS;

- co37aBaTh TEKCTHl B PAa3MUYHBIX ¢opMaTax c yUeToM
Ha3zHaveHUs HMH(pOpMAIMM M LENeBOH ayIUTOPHUHU, BHIOMpas
ONTUMATEHYIO (POpMY TPEACTABICHUS U BU3yaTH3aINH;

- OLICHMWBaTh [OCTOBEPHOCTH, JETHTHUMHOCTH HH(pOpMAIUH,
€€ COOTBETCTBHE NMPABOBBIM H MOPAJILHO-ITHUECKUM HOpMaM;

OTpaXaTb B YacTH

I[IP6 5. VYMeHHMe YUMTHIBaTH TpaHUIBl NPUMEHEHHS
M3YyUEHHBIX (PU3MUECKHX MOeNeH: MaTepHallbHas TOYKa,
MHepLHalbHas CHCTeMa OTCHeTa, HASalbHBIN Ta3; MOJIEN
CTPOEHHS Ta30B, KUAKOCTEH M TBEPIBIX TeJ, TOUSUHBIH
JNIEKTPUUECKUI  3apsfa, sAepHas  MOJeNlb  aToMa,
HYKJIOHHasT MOJeNlb aTOMHOTO sipa TpH pelIeHHH
¢bu3NYecKuX 3a/1a4;

I1P6 9. ChopMupoBaHHOCTE COOCTBEHHOM IO3WIUHM TIO
OTHOLLIEHHIO K PU3NUECKOH MHPOPMALIUH, TOTyIaeMOH 13
pa3sHBIX MCTOUYHHUKOB, YMEHMH MCIONB30BaTh LHM(POBEIE

TEXHOJIOTHI s TIOHCKa, CTPYKTYpUPOBaHMUS,
MHTEPIpPETAllMd U TIPEACTaBIeHUS Y4eOHOH M HaydHO-
MOy pHOH MH(OPMALIUH; pa3BUTHE YMEHUH

KPUTHYECKOTO aHaJIi3a MojlydaeMoi HH(popMaIun
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- HCTIONB30BATh cpeAcTBa MH(pOPMaLIMOHHBIX
1 KOMMYHHKAIIHOHHBIX TEXHOJIIOTHH B PELLICHUH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX M  OpraHM3allMOHHBIX  3a7ad ¢
coOoIcCHHEM TpeOOBaHUH PrOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAILIMOHHOH 0€30MacHOCTH;

- BlIaJIeTh HABBIKAMH PACIIO3HABAHU M 3alllIThl HH(YOPMAIIH,
MH(OPMAlMOHHOH 6€30MacHOCTH TUYHOCTH

OK 03.
[InanupoBaTh

U peali30BBIBATh
coOCTBEHHOE
npodeccuoHaIbHOe
M TMYHOCTHOE
pa3BUTHE,
MpeaNPUHIMATENBCK
VIO IeSTeNBHOCTh

B
npogeccHoOHaTBHON
chepe,
HCTIONB30BATh
3HaHUs 110 TIPaBOBOM
1 pUHAHCOBOH
IpaMOTHOCTH

B PAa3TUUHBIX
KM3HEHHBIX
CUTYyaluAX

JIMuHOCTHBIE pe3ynabTaThl [JOJKHBI OTpaskaTh B  YacTH
IYXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

- CIIOCOOHOCTh OIICHMBAaTh CHUTYyall{l0 M TPUHUMATh
OCO3HAHHBIE PEILICHUS, OpPUEHTUPYACH HA  MOPAIBHO-
HpaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIAJ B TIOCTPOCHHE YCTOMUHBOTO
6yaywero;

MertanpeaqMeTHble  pe3yAbTaThl  JOJKHBI OTpaXkaTh:
OsnazieHHe YHUBEPCATBHBIMU PETYISATHBHBIMU IEHCTBUSAMMU:
a) caMOOpraHU3aIHs:

- caMOCTOATENbHO  OCYLIECTBIATh  IIO3HABaTENBHYIO
NeATeIbHOCTb, BBISIBIISIT poOIeMHI, CTaBUTh
1 popMynupoBaTh COOCTBEHHBIE 3a/ladl B 0Opa30BaTENbHOM
NeATeIbHOCTH U )KU3HEHHBIX CUTYalNsX;

- CaMOCTOSITETBHO COCTABIATh IJIaH PEILICHUS TNPOoOIeMBb
C  ydeToM  HMEIOUINXCS  PEcypcoB,  COOCTBEHHBIX
BO3MO>KHOCTEH W IPeaNoYTeHIN;

- laBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

-pacIupATh paMKH Y4e€OHOro ImpeaMeTa Ha OCHOBE JTHMUHBIX
MpEeANOUTEHNH;

- JleNlaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, OpaTthb
OTBETCTBEHHOCTD 3a PELICHHUE;

-cIoco0cTBOBAaTh (POPMHPOBAHUIO M TPOSIBICHUIO LIMPOKOH
SPYIULIMH B Pa3HBIX 00JacTAX 3HAHWH, TOCTOSHHO MOBHIIIATh
CBOI1 00pa3zoBaTENbHBIN U KYIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

I1P6 9. ChopMupoBaHHOCTE COOCTBEHHOM IO3WIUHM TIO
OTHOIIECHHIO K (pu3ndeckoi MHGOPMALIUH, TTOTyIaeMON 13
Pa3HBIX MCTOYHHKOB, YMEHHH HCIOJIB30BaTh IH(POBBIE
TEXHOJOTHH s TIONCKa, CTPYKTYPHUPOBAHHH,
HHTEPIIPETAIMHA W TPEACTABICHUS YYeOHOH M HaydHO-
MOMYJISApHOH  HH(OPMAINH; pa3BUTHE  YMEHUH
KPUTHYECKOTO aHAIIN3a TToTydaeMoi HHGOpManu
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HCIIONB30BaTh NMpHEMBl pedIeKCHN JUIS OLIEHKH CHUTYaIlHH,
BBIOOPA BEPHOTO pEIICHHUS;

- yYMeTh OIICHMBAaThb PUCKH U CBOEBPEMEHHO MPHHUMATH
pelIeHUs MO UX CHIXKEHUIO;

B) DMOLMOHANBHBIH HHTEIIEKT

- cTpeMIIeHHe K MOCTIKEHHUIO LENH M YCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHHE NeHCTBOBaTh, MCXOMS W3 CBOUX
BO3MOJKHOCTEI;

- CMMOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTHUX,
VUHUTHIBATh €r0 TIPU  OCYIIECTBICHUH KOMMYHHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKNBAHUIO;

- CIOCOOHOCTH BBICTPaNBaTh OTHOIICHHUS C IPYTHUMH JIFOJAbMH,
3a00TUThCS, TPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI

OK 04. O¢ppexTuBHO
B3aUMOJICHCTBOBATh
U paboTath

B KOJUTCKTHBE

W KOMaH/Ie

JIMuHOCTHBIE pe3ynabTaThl [JOJKHBI OTpaskaTh B  YacTH
LIEHHOCTH HAyYHOT'O TMO3HAHMS:

- OBJIaJeBaHHME HaBBIKAMH Yy4ueOHO-HCCIIEeOBaTENbCKOM,
MPOEKTHOM M COLIMANBHOM AeITETBHOCTH;

MertanpeaqMeTHble  pe3yAbTaThl  JOJKHBI OTpaXkaTh:
Osnagenue YHHUBEpCATbHBIMU KOMMYHUKaTHBHBIMH
NEUCTBUSIMU:

0) coBMecTHas JIesTeIbHOCTh:

- TOHMMAaThb M MHCIOJB30BaTh MPEUMYLIECTBA KOMaHIHOM
W MHIMBUAYAJIBHON pabOTHI;

- BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX HEHCTBHI c
yUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO wiIeHa
KOJIJIEKTHBA;

- NpPUHUMATD
OpPraHU30BBIBATH
M KOOPIAMHUPOBATh JEHCTBUSA IO €€ TOCTHKEHHIO: COCTABIATh
IJIaH JEeUCTBHH, pachpelensTh POJH € Y4YEeTOM MHEHHI
YYaCTHHMKOB, OOCYXIaTh Pe3yabTaThl COBMECTHOM pabOTHI;
-OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaKIOTO yYacTHHKA
KOMaH/Ibl B OOILMH pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHIM;
-TIpe[iaraTb HOBBIE TPOEKTHI, OILICHWBATh HMIEH C TMO3MLHHU

ocian COBMECTHOI JCATCIBHOCTH,

I[IP6 10. OsnageHne yMeHMSAMH paboOTaThb B TpyIIe

C BBHINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX  POJEH,
TUTAaHUPOBATh paboty TpYTIIEI, palMoHaTBEHO
pacmpeneNnaTh  JAeATENILHOCTh B HECTaHIapTHBIX

CUTyallUsX, aJeKBaTHO OLEHHBAaTh BKJIAJ KaKIOro W3
YYaCTHHKOB TPYTIIEI
B pELICHUE paccMaTPHBAEMOM MPOOIEeMBI
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HOBH3HBI, OPWUTHHAIBHOCTH, MPaKTHUYECKOH 3HAYMMOCTH;
KOOPIMHHUPOBATE U BEITOIHATH paboTy B YCIOBHAX PEaNTbHOTO,
BHUPTYaIEHOTO M KOMOMHHPOBAHHOTO B3aMMOAEHCTBHS;
-OCYILECTBIATh TMO3WTHBHOE CTPATETHUECKOe TOBEICHUE
B Pa3MYHBIX CHUTYalUSAX, TMpPOSBIATH TBOPYECTBO H
BOOOpakeHUe, OBITh HHULIMATHBHBIM.

OsnaneHne yHUBEPCATBHBIMH PETYISTHBHBIMH JeHCTBUSIMU:
T) IpUHSATHE ce0sl U IPYTHX JIOCH:

- TPUHUMATH MOTHBEI W apryMEHTHl JIPYTHUX JIOJAeH TpH
aHaJIN3€e Pe3yAbTATOB ACATEITLHOCTH;

- IPU3HABATh CBOE MIPABO U IPABO JIPYTUX JIOASH Ha OUIHOKH;
- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C TIO3HITHH IPYTOro
JeoBeKa

OK 05 OcyuiecTBiaTh
YCTHYIO

U TUCHMEHHYIO
KOMMYHHKAITHIO

Ha TOCyJapCTBEHHOM
a3e1ke Poccniickoi
(denepanun

C yUeToM
0coOeHHOCTEH
COLIMAIIBLHOTO

U KyJIbTYpPHOTO
KOHTEKCTa

JIMYHOCTHEIE PE3YIBLTATHL
OCTCTHYCCKOI'O BOCIIMTaHUA:
- OCTCTHYECKOC OTHOIICHNE K MUDPY, BKIIIOUAA 3CTETUKY 6LITa,
HAayYHOTO M TEXHHYCCKOTO TBOpPUCECTBA, CIIOpTa, TpyHa
n O6H_[CCTBCHHLIX OTHOLHCHI/II‘;I;

B 00JIacTH MMaTPUHOTUYCCKOTO BOCITUTAHUA ITPOABJIATH!:
-HIEHHOCTHOC OTHOIICHHUE K TOCYHApCTBECHHBIM CHUMBOJIAM,
HCTOPHYUCCKOMY H TIpUPOAHOMY HACICANIO, ITAMATHHUKAM,
TpaauluaM HapOdOB POCCI/II/I, JOCTHXXCHUAM Poccnn B HaykKe,
HCKYCCTBE, CIIOPTEC, TEXHOJIOTUAX U TPYHAEC:

AOJDKHBI  OTpaXXaTb B HacTH

MetanpeameTHbie Pe3yabTaThI TOJIKHEI OTpaXkaTh:
OsBnageHne YHHBEpCATbHBIMH KOMMYHHKaTHBHBIMH
NEUCTBUSIMU:
a) obiieHme:

- OCYILECTBJIATH KOMMYHHKAIIMH BO BeeX cepax KU3HU;

- pacrio3HaBaTh HeBepOaIbHBIE CpeAcTBa OOIIEHUS, TOHUMATh
3Ha4YeHHE COLMABHBIX 3HAKOB, PacIlO3HaBaTh NPEANOCHUTKH
KOH(IMKTHBIX CUTYALMI U CMATYaTh KOH(PIUKTHI;

- Pa3BepHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3pEHHUS
C HCTIOJIb30BaHUEM SI3BIKOBBIX CPECTB

IIP6 1. CdopmMHupoBaHHOCTE TPEACTABICHHH O POJHU
1 MecTe (pU3MKH U acTPOHOMHMH B COBPEMEHHOM HayuyHOH
KapTHHE MHpa, O CHCTEMOOOpasylolled ponHu (U3MKU
B pa3sBUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTMH, O BKJaJe POCCHHCKUX
U 3apyOeXHBIX YYECHBIX-(PU3NKOB B pa3BUTHE HAYKH;

NMOHMMaHHe (U3NYECKOH CYLIIHOCTH  HaOloJaeMbIX
ABIEHUH  MHMKPOMHpa, MaKpoMHpa W  MEraMHupa;
MOHMMaHHe pOMM  AacCTPpOHOMHHM B  TPaKTHUECKOH
IeATeNbHOCTH qeJoBeKa

U JaIbHeWIIeM Hay4YHO-TEXHHYECKOM Pa3BHTHH, POIH
¢u3MKN B GOPMUPOBAHUU KPyro3opa U G yHKIIHOHATEHOM
TPAMOTHOCTH YeJOBeKa IS PEHIeHHS MPaKTHUYECKHX
3amadq
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OK 07. CopgelicTBOBaTEH
COXPaHEHHUIO
OKpYKaloIllel cpe/bl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HAHHS

00 U3MEHEHNH
KITUMaTa, MPUHITUIIBI

JIMYHOCTHBIE  Ppe3yNbTATHI
HKOJIOTHUECKOTO BOCTIMTAHUS:
- ¢(hOpMHUPOBAHHOCTb YKOJOTHYECKOH KYyNbTyphl, TOHUMaHHE
BIMSHHUSA  COLMAIBHO-J)KOHOMHYECKHX  TPOLECCOB  Ha
COCTOSIHME TPHUPOJHON M COLMATBHOM Cpenibl, OCO3HaHHE
I00AIBHOTO XapaKkTepa SKOJOTHYECKUX MpooiIeM;

- IUTAHUPOBAaHUE U OCYILECTBICHUE NCHCTBUH B OKpYy’Karollen

AOJDKHBI  OTpaXaTb B HaCTH

IIP6 8. CdopMuUpPOBaHHOCTH yMEHHUS  TPUMEHSTH
MONlyueHHble  3HaHWS  [UISL  OOBSICHEHHS  YCIIOBHH
NpoTeKaHUus (PU3NUECKUX SBICHUM B TNpHpoAe M OIS
NPUHATHS TPaKTHUECKUX pElIeHN B IOBCETHEBHOMN
JKU3HU

s obecrieueHuss Oe3omacHOCTH TNpH  oOpallleHuH
¢ OBITOBBIMU MPHOOPAMU U TEXHUUECKUMH YCTPOHCTBaMH,

6epe>KJ'II/IBOFO cpe;[e Ha OCHOBC 3HaHHUA ueneﬁ YCTOﬁqHBOFO paBBHTI/IH COXpaHeHI/IH BHOpOBLH nu CO6J‘IIO,£[CHI/I$I HOpM
HpOI/IBBO,Z[CTBa, YCIIOBCYCCTBA, JKOJIOTHYECKOTO IIOBCACHHUA B mcpyxcaromeﬁ cpe;[e;
3(1)(1)CKTI/IBHO AKTHUBHOC HerI/IHTI/Ie ,Z[CﬁCTBI/Iﬁ, HpI/IHOCHH_II/IX Bpe,Z[ ITOHUMAHHUC HCO6XO,Z[I/IMOCTI/I HpI/IMeHeHI/IH ,Z[OCTI/DKCHI/Iﬁ
NeHCTBOBATh OKpY>Kalolllel cpeae; bU3NKN
B IIpe?,BI:I‘IaI‘/JIHI:IX - AKTHUBHOC HerI/IHTI/Ie ,Z[CﬁCTBI/Iﬁ, HpI/IHOCHH_II/IX Bpe,Z[ I/ITGXHOJ‘IOFI/Iﬁ JJIA paI_[I/IOHaJ'ILHOFO HpI/IpO,Z[OHOJ‘ILBOBaHI/ISI
CUTyalTusAX OKpY>Kalolllel cpeae;

- YMeHI/Ie HpOFHOBHpOBaTL HC6J'IaFOHpI/I$ITHLIe SKOJIOTHYCCKHUC

TITOCIICACTBUA Hpe,Z[HpI/IHI/IMaeMLIX ,Z[CﬁCTBI/Iﬁ, Hpe,Z[OTBpaH_IaTL

ux
K ...
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2. CTpyKTypa M coaep:xaHue 0011e00pa30BaATEILHON N CHUIIINHBI

2.1 O6beM JUCUUIJIMHBI B BUABI Y4eOHOM padoThI

Bux yueOHoii padoThl O0bem B
Jacax

O0beM 00pa3oBaTeJbHONH NPOrpaMMBbl AUCHUILTHHBI 180

OcHoBHOEe comepkanue? 172

B T.4.

TEOPETHYECKUE 3aHATUA 126

JlaGopaTopHO - MpaKkTHYECKNE 3aHATHS 46

IIpodeccnoHaTbHO OpHEHTHPOBAHHOE CO/lepKaHMe (conepKaHue

NPHUKJIATHOTO MOayJisi)® 58u - pacnpedeienst no écem pazoenam

Koncynbranus 2

IIpoMeixkyTouHasi aTTecTalus (KOHCYIBTALUS YK3AMEH ) 6
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2.2. TemaTu4YeCKMH IJIAH H COePKaHUEe TUCUUIIMHBI «DPU3uKa»

HanMenoBanne Coaepixanue yueOHOro MaTeprasia (0CHOBHOE U NMPOoQecCHOHATBHO OPHEHTHPOBAHHO€)6, Oo6bem | Popmupy
pa3jies10B H TeM Ja00paTOpPHBIE U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAY./b (IIPU HAJIMYUH) yacos emMble
KOMIIETCH
M
1 2 3 4
Pazgea 1. ®u3nka 1 MeTOJAbI HAYYHOTO IIO3HAHUSA 2
Tema 1.1 CojepkaHue y4e0HOro MaTepuaJia 2 OK 03
Brenenne Dusuka - Hayka o npupoze. HaydHbpie MeTOBI IO3HAHHS OKPY/KAIOLIETO MUpa. PoJIb DKCIIepUMEHTA U TEOPHH OK 05
B IpoIecce TMO3HAHMS MPHUPOILL. DKCIEPUMEHT B (u3uke. MoxpenupoBaHue (PU3MUCCKUX SBICHUN H
nporeccoB. Hayunwie runores3sl. Pusnyeckue 3aKOHBI U TCOPHH. | paHuIbI IPUMEHUMOCTH (PH3HYCCKUX
3aKoHOB. IIpunHImn cooTBeTcTBUA. POnb 1 MecTo pu3nku B GOpMHPOBAaHHH COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPaKTUUYECKON AEATEIbHOCTH JIIOAEH
Pasnen 2. MexaHuka 22
Tema 2.1 Coaep:xkaHue y4eOHOI0 MaTepHUaJia 6
Kunemaruka Mexannueckoe asmkenre. OTHOCHUTEIBHOCTh MEXAHUYECKOro ABrokeHus. CHCTEMa OTCUETA. TpaeKTOpHH.
[lepemerienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHE MaTepUANbHOM TOUKH, UX
[IPOEKLIMM HA OCH CUCTEMBI KoopanHaT. CII0)KEHHE IIEpEMEILICHUN U CI0KEHHE CKOpocTe. PaBHoMepHOE 1
[PAaBHOYCKOPEHHOE MPsIMOJIMHENHHOe OBMKeHUE. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS,
[yTH M TEPEMCIICHUSI MaTepHaJIbHON TOUKH OT BpemeHu. CBoOomHOE majeHue. YCKOpeHHe CBOOOIHOTO OK 01
nageHus. KpruonuHeliHoe nBWXeHue. J[BUkeHNe MaTepHalbHON TOUKHU MO OKPYKHOCTH C MOCTOSHHOM MO OK 02
MOJIyJIIO CKOpPOCTBIO. YTJIOBask CKOPOCTb, JHMHEWHas CKopocTh. Ilepnox u wactota oOparmenwus. OK 04
[leHTpOoCTpeMUTENBLHOE YCKOPEHHE OK 05
[IpakTrueckue 3ausTus OK 07

[IpakTuyeckre paboTHI:

3mepenre MrHOBEHHOM ckopocTu. MccienoBanue COOTHOIIEHMS MKy ITyTSIMU, IPONACHHBIMH TEJIOM 33
[TOCJIEAOBATENbHBIE DPABHBIE IIPOMEXYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM [BIDKEHHH C HadalbHOH
CKOPOCTBIO, PaBHOH HY/I10. M3ydeHHe NBMKEHMS IIApUKA B BA3KOW JKUIKOCTU. M3ydeHme nBuKeHUA Tena,
OPOLIEHHOTO TOPU3OHTANIBHO.

TeXHUYECKHUE YCTPOMCTBA M INPAKTHYECKOE IIPUMEHEHHUE: CIIHIOMETpP, ABHUKCHUE CHAPAJOB, LEIHBIE U

peMéHHBIe nepeaadm. Texamueckue YCTpOﬁCTBa W MPAKTUYCCKOC TPUMCHCHUC. NMOAINNITHHUKHU, ABUXXCHHC
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[MCKYCCTBCHHBIX CITYTHHUKOB. Texundeckue yCTpOfICTBa U IPAKTHUYCCKOC IIPUMCHCHUC. HNOAIUIIHUKH,
JIBHOKCHUC HCKYCCTBCHHBIX CITYTHHUKOB

Tema 2.2
/InHamuka

Coaep:xaHue y4eOHOro MaTepuaJia

[Ipunnun otHocurensHoCTH ['amunes. [lepssiii 3akoH Herorona. Muepunansusie cucrtemel orcdyera. Macca)
rena. Cuna. IlpuHiun cynepno3unuu cuid. Btopolt 3akoH HprooTOHa M1 MaTepuUanbHOW TOYKH B
unepuuanpuoit cucreme orcuera (MCO). Tperuit 3akon HeroTtona s MaTepHabHBIX TOYEK. 3aKOH
BCEMUPHOTO TAroTeHus. Cuna Tskecth. [lepBas kocMudeckas ckopocTh. Cuma ynpyroctu. 3akoH ['yka. Beg
rena. Tpenue. Buabl TpeHus (110K0si, CKoJIbXkeHUs, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIb>)KeHUS U cuia TpeHus mokos. Kosdduuuent tpenus. Cuna compoTUBIEHUS MPH ABMKEHUU Telld B
PKUAKOCTH HITH rase. [locTynarenbHOe U BPaIlaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO Teiaa. MOMEHT CHIIBI
OTHOCHTEJIbHO OCH BpameHus. [1nedo cunsl. YcnoBus paBHoBecus TBepaoro tega B MCO

IIpakTruecKue 3aHATHS

[IpakTudeckue paboTel: M3ydyeHue nprkeHus Opycka 1o HaKJIOHHOM IIOCKOCTH MO A€HCTBHEM HECKOJIBKUX
cun. Texuuueckue yCcTpouCTBa M MPAKTUYCCKOC MPUMEHEHUE: HOAIIUIHUKH, ABUXCHUC WMCKYCCTBCHHBIX
CITyTHUKOB

JlabopaTopHble 3aHATHS

JlaGoparopuass pabora 1. HWcciaenoBanue 3aBUCHMOCTH CHJI YHOPYTOCTH, BO3HUKAIOIIMX B TIPYKHHE
1 pe3HHOBOM 00pasle, OT UX AedopMaliy.
JlaGoparopuas pabota 2. McciiegoBanue ycloBHiA paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHHS

Tema 2.3
3aKOHbI
COXpaHEeHUs B
MEXAHUKE

Coaep:xkanue y4eOHOI0 MaTepHaJia

Mexanuuaeckast pabora u MomHocTs. Kunernueckas sHeprus. [lotenumansaas 3ueprusi. 3aKOH COXPaHCHHUS]
MexaHuueckol sHepruu. PaGota cuibl TSXKECTH M CHIIBl ympyrocTu. IlpuMeHeHHe 3aKOHOB COXpaHEHUS,
Mcnonp30Banne 3aKOHOB MEXAHUKH U1 00BSACHEHHS ABMKCHHU HEOSCHBIX TEIl U IS Pa3BUTHS KOCMHUYECKUX
MCCTIeIOBAaHUHM, TPAHUITBI TPUMEHUMOCTH KJIACCHYECKON MeXaHuKu. IMIysbc MaTepuanbHOU TOUKH (Tena),
CUCTEMBI MaTepHaAJIbHBIX TOUEK. IMIIysIbC CHIIbI 1 M3MEHEHUE UMITYJIbCA TEJIA. 3AKOH COXPAaHEHUS UMITYJIbCa.
PeaktuBHOe aBrkeHHe. Pabota cuibl. MouHocTs cuiabl. KuHeTnueckasi SHEprus MaTepHalbHON TOYKHU.
Teopema 06 u3MeHeHNN KUHETHIECKOH sHeprun. [lorennmansias sneprus. [loTeHunansnas sHeprus yrpyro
nedopMupoBaHHO# npykuHbl. [loTeHManbHAas Heprus Tena BOIM3U NOBEpXHOCTH 3eMid. [loTeHunaabHbIe
1 HEeTOTeHUUANbHBIC CHIIBl. CBsi3b Pa0OThl HEMOTCHIMAIBHBIX CHII ¢ U3MCHCHHEM MEXaHHYCCKOW SHEPTHHU
CUCTEMBI TeJl. YIPYTUE U HEYNIPYTHE CTONKHOBEHHUS

IIpakTHYeCcKHUE 3aHATHS

[TpakTudeckne padbOTHI:
M3ydenue CBSA3M CKOPOCTEH Tel Npu HeynpyroM yaape. MccnenoBanue cBsi3u paboThl CHIIBI ¢ M3MCHCHHEM

MeXaHHJecKoH OHCPI'HH TEJlA.
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TexHUM4eCKue yCTPOUCTBA U IIPAKTUYECKOE IPUMEHEHHUE: BOJAOMET, KOIEP, IIPYKUHHBIN IUCTOJIET, JBUKEHUE
MCKYCCTBEHHBIX CIIyTHHKOB U PaKeT.

Mcnonp30Banne 3aKOHOB MEXAHUKH U151 0OBACHCHHS ABHKCHHS HEOCCHBIX TEJ U IS Pa3BUTHS KOCMHUCCKUX
MCCIIEA0BAHUM, TPAHULIBI MPHUMEHUMOCTH KJIACCHYECKOW MEXaHUKU. IMuTalms HeBeCOMOCTH

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota 3. VMccnenoranue CBsA3u pabOTHI CHJTBI C U3MEHEHHEM MEXAHHYECKOW DHEPTHH Tesia Haj
[IpuMepe PACTSKCHUS PE3MHOBOTO XKI'yTa

Pasznen 3. MosekyasipHast pu3nka 1 TepMOJIHHAMHUKA

26

Tema 3.1
(OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOH
TCOPUHN

Coaep:xaHue yueOHOro MaTepuaJia

OCHOBHbBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH M UX ONBITHOE 00OCHOBaHUE. BpOyHOBCKOE
nemkenue. Anddysus. Xapakrep ABMKSHHS U B3aUMOACHCTBUS YaCTHI BeLIecTBAa. Moienu CTPOCHUS Ta30B,
PKUAKOCTEH M TBEPABIX Tel U 0ObsICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE 3THX MoJjeneil. Macca u pazMepsl
monekys. KonmumuecrBo Bemectsa. Ilocrosmunas Aoragpo. TemoBoe paBHoBecue. Temmeparypa u ee
m3Mepenue. [llkana temnepatyp lenbcus. Moaens naeanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJSIPHOA
KMHETUYECKOW Teopuu HuaeanbHOro rasa. AOcosroTHas TeMilieparypa Kak Mepa CpejlHed KUHETHYECKOHN
PHEPTUU TEIUIOBOTO ABWXKEeHMS wactuil raza. [llkanma remnepatyp KenbBuna. 'a30Bbie 3aKOHBI. YpaBHEHHE]
Menaeneesa-Knaneiipona. 3akon Janprona. M3ompoiecchl B H€aJIbHOM I'a3e ¢ HOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe npeacTapieHNe H3ONPOLIECCOB: H30TepMa, H30X0pa, H3obdapa

IIpakTruecKue 3aHATHS

[IpakTuueckue padOThI:

3mepeHne Maccbl BO3JyXa KIacCHOM komHare. MceciaenoBaHWe 3aBUCUMOCTH MEXAY HapameTpaMy
COCTOSIHUSI pa3peKEHHOI0 rasza. TeXHMUecKue YCTpOHCTBA M IPaKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapoMeTp

JlabopaTopHble 3aHATHS

UlaGoparopHuas pabota 4. OnpenercHue MacChl BO3AyXa B KJIACCHONH KOMHATE Ha OCHOBE H3MEPCHUN 00heMal
KOMHATBI, JaBJICHHS U TEMIIEPATyphl BO3AyXa B HEH.
UlaGoparopuas padora 5. MccnenoBanue 3aBUCUMOCTH MEXKAY apaMETPaMU COCTOSIHUS Pa3pPEeKEHHOTO ra3a

Tema 3.2
(OCHOBLI
TEPMOIUHAMUKHI

Coaep:xaHue y4e0OHOro MaTepHaJia

BuyTpenHsas sHeprusa. PaGota u teruonepenada. KoanuecTBo TemaoThl. YpaBHEHHE TEIJIOBOrO OasaHca.
[lepBoe Hauano TepMoxMHAMHUKU. AanabaTHelid mpouecc. Bropoe Havano TepMOAMHAMHUKH. TerIoBEIC
neuratenu. KIIJ[ tennmosoro nsurarens. OxpaHa npupofbl. TepMoamHamuueckas cuctema. BHyTpeHHss
PHEPIrus TEPMOJMHAMHYCCKONH CHCTEMBI M CIIOCOObI e¢ u3MeHeHus. KomudecTBo TemnoTsl U padoTa.

BHYTpeHHHH OQHCPruss OJAHOATOMHOI'O HKJCAJIbHOI'O TIa3d. Buawr TCILIONCpEAauYn: TCIUIONMPOBOAHOCTE,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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KOHBCKLIMS, W3JIydyeHUe. Y IeNbHAas TEILUIOEMKOCTh BemlecTBa. KOIMYECTBO TEIUIOTHI IIPU TEIIIoNepeaaye.
[lonatue 00 ammabatHOM mponecce. IlepBblii 3akoH TepMoauHAMUKH. [IpuMeHeHHe nepBOro 3akoOHJ
TePMOJMHAMHMKM K wm3ompoueccam. ['paduueckas wunTepnperammus paGotel rasza. Bropoit 3akon
repmoarHaMuku. HeoOGpaThMocTh NporieccoB B Mpupojie. TemyoBble MallMHbL. [IpUHIMIBI AelcTBHS
TeroBbIX MamuH. [IpeoOpasoBanus sHeprun B TEIUIOBBIX MamumHax. Koag¢umuent nome3Horo neicTBus
TerioBor Mammebl. [[ukn KapHo u ero ko3¢ @duIMEHT MONEe3HOTO ACUCTBUSA. DKOJOTHUECKHE MPOOJIeMbl
TEIJIO3HEPIeTUKH. TeXHUYECKHEe YCTPOMCTBA M IIPAKTUYECKOE IIPUMCHEHHWE. ABUIATCNIb BHYTPEHHEIO
cropasus, ObITOBON XOJOJUJIBHHUK, KOHIUIIMOHED

[TOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUs DIIEKTPHYECKOro 3apsna. Biaumonencrsue 3apsanos. 3akoH KynoHa.
ToueuHblil IeKTprUYeCKUi 3apsl. DieKTpruueckoe nose. HanpsokeHHOCTh 3nexTpudeckoro moss. IIpunnung
CYNEPNO3ULMN IJEKTPUYECKUX Tojed. JIMHMM HanpsHhKeHHOCTH ayleKTpuueckoro mnoins. Paborta cunl
briekTpocrarnueckoro nosd. [lorennman. Pasnocts nortenuuanoB. [IpoBOAHMKM W AMDIEKTPUKU B
DIEKTPOCTATHYECKOM  Iojde. JIudiekTpuyecKkas INPOHHMLIAEMOCTb.  JJIEKTPOEMKOCTb. KoHaeHcatop.
DJIEKTPOEMKOCTD IUIOCKOI0 KOHIeHCaTOpa. DHEPIUsl 3apsyKEHHOr0 KOHJEHCcaTopa

JlabopaTopHble 3aHATHS 2
JlabopaTopHas pabota 6. M3Mepenune yneapHON TEIIOEMKOCTH
Tema 3.3 CojepkaHue y4e0HOro MmaTepHuaJia 8
ArperatHble [lapooOpazoBanue M KoHAeHcalus. McmapeHne n kuneHrne. AOCONIOTHasE M OTHOCHUTENBHAs BIIAXKHOCTH
COCTOAHMA Bo3ayxa. HacolmeHHsli map. Y aenbHas TeIuioTa napoodpazoBanns. 3aBUCUMOCTb TEMIICPATYPBl KHIICHHUS OT
BEILECTBA nasieHus. Teepaoe Teno. Kpucrannnueckue v amopdHble Tena. AHU30TPOINHS CBOMCTB KpUCTaILIOB. XKuakue
1 pasoBbic kpuctaiipl. CoBpeMeHHblE Marepuaibl. [liaBieHne W KpucTajuiM3anus. YJellbHas TEIUIoTa IUIaBJICHUS.
epexo/bl CyOnumarust. YpaBHEHUE TETIOBOTO OajaHca
[IpakTHYeCKUE 3aHATHS
[IpakTuueckas pabora: TexHuueckre ycTpoHCTBa U NPAKTHYECKOE IPUMEHEHUE: TUTPOMETP M IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHH IIOJIy4CHHMS COBPEMEHHBIX MAaTE€pHajOB, B TOM 4YHCJIC HAHOMATEpUAIOB, U
HaHOTEXHOJOTHH
JlabopaTopHble 3aHATHS 2
JlaGopaTopHuas paborta 7. OnpeneneHue BIaKHOCTH BO3AyXa
Pa3nen 4. DiaekTpoaAMHAMHIKA 48
Tema 4.1 Conep:xxanue y4eOHOIro MaTepuasia 10
3H€KTPOCTaTI/IKa 3HeKTpH3aL{mI T€II. 3neKTpI/IqGCKHﬁ 3apsa. JlBa Buga SJICKTPUICCKUX 3apsIJIOB. HpOBOI[HI/IKI/I, JAUDJICKTPUKHA U

IIpakTHyecKkue 3aHATHS

I/ISMepeHI/Ie QJICKTPOCMKOCTH KOHACHCATOpA. Texunueckne YCTPOﬁCTBa H IIPAKTHYCCKOE IIPHUMCHCHHC!

PJICKTPOCKOIL, 3JICKTPOMCTP, JJICKTPOCTATHYCCKAA 3aluTa, 3a3CMIICHUC 3H€KTpOHpH60pOB, KOHACHCATOP,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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KOIIMPOBAJILHBIN annapar, CTPyHHbIA IPUHTED

JIaboparopHble 3aHSITUS

JIaGoparopnas pabota 8. M3MepeHune 3JeKTPOSeMKOCTH KOHACHCATOPA

Tema 4.2
ITocTostHHBIN
PIEKTPUYECKUI TOK.
ToxkM B pa3iIuyHBIX
cpenax

Conep:xkanue y4eOHOI0 MaTepuaJia:

DJEKTPUUECKUH TOK. YCJIOBMS CYIIECTBOBAaHUS UIEKTpUYecKoro toka. Mcrounuku toka. Cuia ToKa.
IToctosaunsbiil ToK. Hanpsokenue. 3akoH Oma A1l y4acTKa Henu. DIEKTPUUEeCKOe COMPOTUBIEHUE. Y IENTBHOE]
conpoTruBieHHe BeuiecTBa. [locnenosarenbHoe, NapajliebHOE, CMELIAHHOE COSAUHEHHE IIPOBOJHUKOB,
PaGota snexkTpuyeckoro Toka. 3akoH Jlxxoyss-JIeHia. MOIHOCTE AIEKTPUYECKOTO TOKA. DIEKTPOIBHKYIAS
CUJIa U BHYTPEHHEE COIIPOTUBIICHUE MCTOYHMKA TOKA. 3akoH OMma Jisl I1OJIHOM (3aMKHYTOM) 31€KTPHUECKOH
nenn.  KopoTkoe 3amblkaHHe. ONEKTpPOHHAs IPOBOAMMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTH
COIIPOTHUBJIEHUSI METAJUIOB OT TeMieparypbl. CBEpXIIpOBOIUMOCTb. JJIEKTPUUECKUH TOK B BakKyyMe.
CpoifcTBa 5IeKTPOHHBIX MydkoB. IlomynpoBoguuku. CoOcTBeHHas M IpUMECHas IPOBOJUMOCTH
nomynpoBoaHUKOB. CBoiicTBa p-n-nepexoxa. IlosynpoBoAHMKOBBIE TPUOOPHI. DICKTPUYECCKUH TOK B
[PAacTBOpaxX W PaCIIaBaX 3JEKTPOJIUTOB. DJIEKTPOJIUTHUECKAS ITUCCOLMAIUS. DNEKTPOIIN3. DIEKTPUUECKUH|
TOK B razax. CaMoCTOsITEJIbHBIN U HECAaMOCTOSITENIbHBIN pa3psia. Mounus. [hiazma

[TpakTHUuecKue 3aHATHS

[IpakTuueckas paborta: TexHuueckue ycTpoWcTBa M MpakTHYECKOe NMPUMEHEHUE: aMIepMeETp, BOJBTMETD,
[peocTaT, UICTOYHUKHU TOKA, JICKTPOHATPEBATEIBHBIC TPUOOPBI, IICKTPOOCBETHTEIBHBIC PUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BAKYYMHBIN THOJ, TEPMUCTOPHI U (YOTOPE3UCTOPBIL, MOITYTPOBOAHUKOBBIN THOJ, TaIbBAHUKA

12

JlabopaTopHble 3aHATHS

UlaGoparopuas pabora 9. M3yueHne cMEMIaHHOTO COCIMHEHUS PE3UCTOPOB.

JlaGopaTopuas paborta 10. V3mepeHue >IEeKTPOABUKYIIEH CHIIBI MCTOYHWKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUAL.

JlaGopaTopHas pabora 11. HaGmronenue anexrponausa

Tema 4.3
MaruuTHoOE oJe.
(DJIEKTpOMarHuTHas
H YKL,

Coaep:xkaHue y4eOHOI0 MaTepHaJia

ITocrosinHbie MarHuThl. B3anMoaelCTBIE MOCTOSHHBIX MATHUTOB. MaruutHoe none. BEKTop MarHuTHOM
WHAYKOUHU. [[pUHIMN Cynepno3uliMi MarHuTHBIX Nosiei. JINHuM MarHuTHOW uHAYKUuWuu. KaptuHa muHuit
MarHuTHON MHAYKIMY TI0JIs TOCTOSIHHBIX MAarauToB. MaruuTHOE 1oJie TpoBogHKKa ¢ TOKOM. KapTuna
JIMHUW HHAYKIWHA MarHUTHOTO MOJISL ITTMHHOTO IPSMOT0 MPOBOAHUKA U 3AMKHYTOTO KOJIBLIEBOTO
IIPOBOIHMKA, KaTYIIKK ¢ TokoM. OnbIT Opcrega. BzaumoaeiictBue npoBojHUKoOB ¢ TokoM. Cuina Amiiepa, ee
MOJyJIb U HampaBiieHue. Cuita JIopeHua, ee MOJy/Ib U HallpaBlieHUE. J[BH)KEHHE 3apsHKEHHON YacTULIBI B
OJHOPOJHOM MarHuTHOM noJe. Pabora cunel Jlopenna. SBnenue anexTpoMarauTHol nHAYKIHH. [loTok
BEKTOpa MarHUTHON MHAYKLIMH. DNEKTPOABHKYIAS CHIIA HHAYKIHUH. 3aKOH JIEKTPOMAarHUTHON MHAYKIIUU

Papajes. BuxpeBoe 31eKTpUUYECKOE 1101€. DIEKTPOABUKYIIAS CHJIA MHAYKLMK B IPOBOAHHUKE,
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JABHKYILIEMCS IIOCTYIIATEIbHO B OJHOPOAHOM MarHuTHOM 1osie. IIpasuio JIenna. MHIyKTUBHOCTSE. fIBIcHUE
CaMOMHIYKIMH. DJIEKTPOABIIKYILASA CHJIa CAMOMHIYKIMH. DHEPTU MarHUTHOTO MO KaTYLIKH C
TOKOM. DIIEKTPOMAarHUTHOE I10J1€.

ITpakTHyecKkue 3aHATHS

[TpakTrueckas pabora: TexHHYECKHE YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: TMOCTOSHHBIE MarHUTHI,
PIIEKTPOMArHUTBI, 2JIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS [1€Yb

JTaboparopHbie 3aHSATUSA

JlabopaTopHas padota 12. Uccnenopanue ASUCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
JlabGoparopuas pabora 13. M3yueHue sBneHUS 3JIEKTPOMATHUTHON UHIAYKLIUS

Pazgen 5. Kojed0anusi  BOJIHBI

36

Tema 5.1
Mexaandeckue 1
PIICKTPOMArHUTHBIC
KoJIeOaHus

Coaep:xaHue y4e0HOro MaTepuaJia

KonebarensHas cucrema. CBoOoaHble MexaHuueckue kosiebaHus. l'apMonuueckue kosnebanusa. [lepuon,
yacTora, aMmmuntyna u (asza xonedanuit. [IpyXuHHbBI MasSTHUK. MaTreMaTu4ecKuil MasTHUK. YpaBHEHHE
rapMoHHUeckuXx Kojebanuii. [IpeBparienue sHepruu npu rapMoHudeckux kosiebaHusx. KomebGaTenbHBIN
KoHTyp. CBOOOIHBIC JCKTPOMArHUTHBIE KOJICOaHMsS B HMJICATLHOM KOJICOATEIBHOM KOHTYpE. AHAIOTHS
MEXITY MEXaHWYeCKMMH U JJIEKTPOMArHUTHBIMU KosieOaHusiMu. @opmyna TomcoHa. 3akOH COXpaHEHUs
PHEPIMH B HICAILHOM KonebarensHoM KoHType. IlpeacraBieHue o 3aTyXalmuX —KoieOaHMSX.
BeIHyKIeHHBIE MeXaHuueckue KoneOaHus. PezoHaHnc. BBIHyXIeHHbBIE 3J€KTPOMAarHUTHBIE KoJeOaHMs.
[lepemennbiii Tok. CUHYCOMAANBHBIM 1IEPEMEHHBIN TOK. MOIIHOCT IIEPEMEHHOI'O TOKA. AMIUIMTYIHOE U
NelicTByollee 3HaueHHEe CUJbl TOKa W HampsbkeHus. TpaHcdopmarop. IlpousBonctBo, mnepeaaya u
noTpebiIeHne AMEKTPUYCCKON IHEPTUU. IKOIOTUICCKHE PHCKH NPH IPOU3BOJACTBE SICKTPHUYCCKON SHEPrUH.
KynbTypa HCITONB30BAaHMSI SJIEKTPOIHEPTUN B MOBCEIHEBHON KU3HH

IIpakTriuecKue 3aHATHs

[pakTryeckas pabdora: TexHuueckue ycTpoiCTBa M MPAKTHYECKOE NMPUMEHCHHE: JICKTPUUCCKUI 3BOHOK,
reHepaToOp NEPEMEHHOIO TOKA, JINHUU JIEKTPOIIepenay

JIaboparopHble 3aHSITUS

JlaboparopHas padota 14. HccnenoBanue 3aBUCUMOCTH NEPHOA MANbIX KOeOaHHil rpy3a Ha HUTH OT JAJIUHB]
HUTHA U MacChl Tpy3a.

JlaboparopHas pabota 15. HccrnenoBanue NepeMEeHHOTO TOKAa B IEMH U3 MOCIEI0BATENbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYIIKA U PE3UCTOpa

Tema 5.2
MexaHudecKue U
BIEKTPOMAarHUTHBIE
BOITHBI

Coaep:xkanue y4eOHOI0 MaTepHaJia:

MexaHnuecknue BOJHBI, YCI0BUs pacnpocTpaHenus. [lepuox. CKOpoCTs pacnipOCTpaHEHNs U JUIMHA BOJIHBI.
[lomepeunsiec 1 MpoxoIbHBIC BOMHLEL MHTEpdepeHuns u qudpakuns MEXaHMYecKiX BoiH. 3BYK. CKOpOCThH

3Byka. ['pomkocth 3Byka. Bricota ToHa. TemOp 3Byka. DIEKTPOMAarHUTHBIE BOJIHBI. YCIOBHS U3JIy4eHHS

OK 01
OK 02
OK 04
OK 05
OK 07
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PIIEKTPOMAarHUTHBIX BOJH. B3aumHas opuenrauus sexkropos E, B, v B asiekTpomaruutHoit BosiHe. CBolicTBa
PIIEKTPOMArHUTHBIX BOJIH: OTPaKeHUeE, [IpeIoMIIeHIe, NoIspu3anus, Audpakius, uarepdepenuns. CKOpocTh
PICKTPOMArHUTHBIX BOJH. IlIKama 3JIEeKTpOMAarHMTHBIX BOJH. IIprMeHeHME SIEKTpPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY. [I[pUHIMITEI paAMOCBS3U U TeseBUIeHUS. Paaronokanus. DIIeKTPOMAarHuTHOE 3arpsis3HeHNE
OKPYKaIOILLEH Cpelibl

IIpakTHyuecKkue 3aHATHs

[lpaktuyeckas pabGora: TexHWYECKHE YCTPOHCTBA M NPAKTHYECKOE INPUMECHEHHE: MY3BIKAIBHEIC
WHCTPYMEHTHI, YIbTPa3BYKOBas TUArHOCTHKA B TEXHUKE W MEITUIIMHE, paap, PaJionpHEMHIK, TEIEBU30D,
anrenna, renedon, CBU-neup

Tema 5.3
Onruka

['eomeTprueckas ontuka. lIpamonuHeliHOE paclpoCTpaHEHHE CBETa B OJHOPOXHOM cpene. JIyd cpera.
Toueunsiit ucroynuk csera. OTpaxkeHHE CBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoenne m3o0paxenui B
miockoM 3epkane. llpenommenue cBeTa. 3aKkoOHBI MpPEIOMIICHHS cBeTa. AOCOMIOTHBIM IOKa3arenb
npenomiieHus. IlonHoe BHyrpeHHee oTpaxeHue. lIpenesbHBIM yroa IMOJHOTO BHYTPEHHETO OTPaXKEHUS.
lucnepcust ceera. CrnoxkHbI cocTaB Oenoro cBera. [[per. Cobuparomnive 1 paccenBaromme JUH3bL. TOHKas
mum3a. GoKycHoe pacCTOSHIE U ONITHYECKAs CUla TOHKOU TMH3EL. [ocTpoenue nzo0paxenuii B COOMPaIOInX|
M pacceuBaloNIMX JUH3ax. @opMmyna TOHKOW IHH3bl. YBEIWUYEHHe, JaBaeMoe JuH30U. [Ipenensi
[IPUMEHUMOCTH TEOMETpUYEeCKOi onTuku. Bommosas ontuka. Murtepdepenuus cBera. Korepenrnoie
MCTOYHHMKH. Y CIIOBUSI HaOMIOAEHUS] MAaKCUMYMOB 1 MHHUMYMOB B HHTEP()EPEHLHOHHON KapTUHE OT ABYX
cuH(]a3HBIX KOTEPEHTHBIX NCTOYHUKOB. ndpaknus ceera. Andpaknumonnas pemerka. Y cnoBue HabI0AeHNS]
[JIaBHBIX MAaKCHMYMOB IpH TaJ€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha JU(QPAKUUOHHYIO pEIIETKY.
[Tossspusanmst ceera

ITpakTHUecKkue 3aHATUS

[TpakTudeckne padbOTHI:

Haluro1eHre AUCTIEPCUH CBETA.

TexHMUecKne YCTpOWCTBa M TMPAKTHUECKOE TPHMEHEHHE: OYKH, Jyna, ¢oTroanmnapar, MpOeKIHOHHBIH
anmapar, MUKPOCKOII, TEJICCKON, BOJIOKOHHAS ONTHKA, TU(PAKIHOHHAS PEIICTKA, MOISIPOU, TEICCKOI

12

JIaboparopHble 3aHSITUS

JlaboparopHas padota 16. Onpenenenne nmokasaresns NPEJIOMICHUS CTEKIA.
JlaGoparopuas pabora 17. McciienoBanre CBONCTB H300paKeHUI B THMH3AX.
JlaGopaTopHas pabota 18. HabmroaeHne qucnepcuu cBeTa
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IATOMHOE PO

DKCIIEPUMEHTHI, JOKAa3bIBAIOIIKNE CJIOXKHOCTh CTpoeHus sapa. OTKpBITHE paguoakTUBHOCTH. OTBITHY
Pesepdopra mo ompeaencHUIO cocTaBa paguoaKTHBHOro w3nydeHus. CBoiicTBa anb(a-, OcTa-, ramma-
H3nydeHus. BansiHue paanoakTHBHOCTH Ha KMBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HEMTpoHa. HyknoHnHasy
Monens simpa ['eitsenGepra-MBanenko. 3apsn sapa. Maccooe umcno siipa. M3ortomsl. Ajbda-pacraf.
DJIEKTPOHHBIN M MMO3UTPOHHBIN OeTa-pacnaj. I'amma-u3iaydeHne. 3aKoH paguoaKTHBHOIO paciaja. DHEeprus
CBSI3W HYKJIOHOB B sipe. SAnepubie cuisl. Jedext macesl sapa. Anepusie peakunu. Jlenenue u CHHTE3 siaep.
Anepusiii  peaktop. TepMmosiaepHsiii cuHTe3. [IpoOmeMbl W NEPCHEKTHBBI  SIAEPHON OHEPreTHUKH.
DKOJIOTMYECKHUE ACIIEKTHI SAEPHOM 3HEPIeTUKU. DiIeMeHTapHble YyacTHLbl. OTKpBITHE 1103UTPOHA. MeToibl
HAOJIOIEHNsT W PErucTpallid AJIeMeHTapHbIX vacTull. DyHIaMmeHTaldbHbIE B3auMmozeicTBus. EQMHCTBO

(bu3nIeCKOil KapTUHEI MUpa

Pa3nes 6. OcHOBBI cIelIHAJIBHOH TEOPHH OTHOCHUTEJIBHOCTH 4
Tema 6.1 CogepikaHue y4eOHOro MmaTepuaJa: 4 OK 01
(OCHOBBI ["paHUIIBl TPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKHU. IlocTynaTel cieuuaibHOM T€OPUH OTHOCHUTEIBHOCTH: OK 02
CrICIUATbHOM MHBApUAHTHOCTh MOJYJII CKOpOCTH CBETa B BaKyyMme, IIPUHLMII OTHOCUTEIIBHOCTH OWHIITEHHA. OK 04
[reopru OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJUJICHUE BPEMEHU M COKpAIICHUE JUTMHBL. DHEPrusl 1 UMIYJIbC OK 05
OTHOCUTCIIBHOCTH  [peIATUBUCTCKOM 4YacTHLbl. CBsI3b Macchl C HEPIMEN M HMMITYJIbCOM PEISTUBUCTCKON 4YacTHLbl. JHEPTUs|
MOKOsI
Pasnea 7. KBantoBas pusuka 26
Tema 7.1 Coaep:xkaHue y4eOHOI0 MaTepHuaJia: 10
(DJIEMEHTBI Dotonsl. ®opmyna [Inanka cBs3u sHEpTUN (HOTOHA C €TI0 YACTOTON. DHEPTUs U UMIYIbC (poToHA. OTKPBITHE
KBAaHTOBOW ONTUKH |1 uccnenoBanre poroddexra. Onpitel A.I'. CTonerosa. 3akousl hotodddexra. YpaBaenue DWHINTENHA 118
dbororpdexra. «Kpacnas rpanuna» dorordpdekra. Jasnenne cBera. OmpiTel [1.H. Jlebenea. Xumuieckoe
neiictBue cBeTa. TexHUYeckHe YCTpONCTBA M IMpakTUUYecKoe MpUMeHeHHe: (OTOANEeMEeHT, (POTOJATUHK,
coyiHEeuHAas baTapesi, CBETOIHO]
Tema 7.2 Conep:xkanue y4eOHOI0 MaTepuaJia: 2
Ctpoenue atoMa  [Mogens atoma Tomcona. OmNbITHI Pezepdopna mo paccesuuto —gactun. [lnanerapras Mozenb arToMa.
[loctynatel bopa. U3nydenue u normnoieHre (pOTOHOB IpU MEPEXOJIe aToMa ¢ OJHOTO YPOBHS 3HEPTUH HA
npyroii. Bujel cexktpos. CriekTp ypoBHEH sHEpruu aroma Bojaopoza. BosiHosblie cBoiicTa yacTul. BosHbl
ne bpoitnsa. KopnyckynsapHo-BonHOBOH nyann3M. CIOHTaHHOE M BBIHYKIEHHOE H3IydeHue. Judpaxims OK 01
JIEKTPOHOB B KpHCTajlaX. YCTpPOHMCTBO M IHpuUHLUI paboThl Jazepa. TeXHUYECKUE YCTpOWCTBA U OK 02
MpakTHYeCcKOe MPUMEHEHHe: CIIEKTPATbHBIH aHanu3 (CEeKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIBIOTED OK 04
JlabopaTopHble 3aHATHS 2 OK 05
JTaGopaTopnas padora 19. HabmoaeHne MHHENYATOTO CIIEKTPa OK 07
Tema 7.3 Coaepixanue y4eOHOro MaTepuaa 12
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[IpakTrdecKue 3aHATHS

[IpakTrdeckue paboTHI:

ccnenopaHue TPEKOB YacTHII (110 TOTOBEIM doTorpadusim).

TexHUYeCKUE yCTPONCTBA M MPAKTUYCCKOS MpHMEHEHUE: (DOTO3neMeHT, POTONATIHK, CONHEeUHas Oarapes,
CBETOJINO/I, CIEKTPOCKOI, Ja3ep, KBAHTOBBIA KOMIBIOTED, AO3UMETP, kamepa BuibcoHa, sAepHbIil peakTop,
aToMHas 6omOa

Pasnen 8. JjieMeHTBLI ACTPOHOMUH U ACTPOPU3MKH 8
Tema 8.1 Conep:xkanue y4eOHOI0o MaTepuasia 6
(DJIEMEHTBI Jraibl pasBuTHs acrpoHomuu. [IpukiajHoe 1 MMPOBO33PEHUECKOE 3HAUEHUE acTpOHOMUU. Bujl 3Be31HOrO
ACTPOHOMHH 1 HeOa. Co3Bes3aus, sipkue 3Be3fbl, MIAHEThl, UX BUAUMoe aBwkeHue. ConHeuHas cucteMa. [lnaHetsl 3eMHON
acTpOQH3UKH rpynnel. [Inanersi-rurantel. Mansie tena Conneunodd cuctembl. Coxnue, ¢dotocdepa u armocdepa.
ConneuyHast akTuBHOCTh. Mcrounuk sHepruu ColHIA U 3Be3A. 3Be3/Abl, UX OCHOBHbBIE XapaKTEPUCTUKU.
/lnarpamMmma «CIIEKTPAJIbHBIA KJIacC — CBETHUMOCTEY. 3BE3ABI TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTD OK 01
«Macca — CBETUMOCTb» JUISl 3BE€3Jl TJIABHOM MOCIEAOBATENLHOCTH. BHYTpeHHee CTpOEHHUE 3Be3]l. OK 02
COBpEeMCHHBIC TPEACTABICHUA O MPOUCXOXKACHUM U 3Bomouuu CoHoa W 3Be3Z. JTambl KU3HU 3BE3. OK 03
Muneunsiit [Tyte — Hamna [Namaktika. CinpaneHas cTpykTypa ['anakTuku, pacnpeneneHue 38e37, ra3a v MbulH. OK 05
[onoxenne m apmwxenue Connna B [anaktuke. Tumbl ramaktuk. [lnmockas u cdepudeckas MoICHCTEMBI OK 07
["anakTuku PaguoranakTUky M KBaszapbl. UepHble AbIpbl B sAApax rainakTuK. BceneHHas. Pacmupenue
Bcenennoii. 3akon Xa66xna. Pasberanue ramaktuk. Teopmst Bonbmoro B3peiBa. PenmkToBoe m3iydeHue,
MacitabHas cTpykrypa Beenennoil. Meraranaktuka. HepemeHHble poOieMbl aCTPOHOMUH
JlabopaTopHble 3aHATHS 2
JlaGopaTopuas pabdora 20. HabmiomeHuss HEBOOPYKEHHBIM TJIA30M € HMCIMOJB30BAaHUEM KOMMBIOTEPHBIX
[IPUIIOKCHHUHN JUTSI OTIPEACIICHUS TTOJIOKEHUS HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIC CO3BE3IHS
CeBEpHOTO MOJTYMAPHUS U IPKHUE 3BE3/1bI
Hroro 172
[IpodeccnoHaIbHO OPHEHTHPOBAHHOE COJACPKAHNE (COIEPKAHUE TPUKIATHOTO MOLYJIs) (58 yacos OK
pactpeneine IK
HBI 110 BCEM 7
paszjeiiam)
KoncyabTanust 2
IIpoMexyTouHAasA aTTecTANMA (IK3aMEH) 6
Bcero: 180
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3. YcaoBusi peajuM3anuu NporpaMMbl 00111e00pa3oBaTeIbHOM TUCHUILIMHBI

3.1. TpedoBannssi K MHHHUMAJIBHOMY MATEPHUAJIbHO-TEXHHYECKOMY
olecriedyeHN 0

B cootBetrctBUn ¢ TpeboBaHusmMu OGI'OC COO k MaTepUalbHO-TEXHUUYECKOMY
o0ecrieueHuIo yueOHOro npoiiecca 6a30BbIi YpOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
o0111er0 00pa3oBaHUs JIOJDKEH U3y4aThCs B YCIOBUSAX KaOWHETa PU3NKU UM B YCIOBHIX
UHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAy4dHOro Lukia. B kabunere
(GU3UKN JOMKHO OBITHh HEOOXOAUMOE JTa0OpaTOpHOE 00OPYOBAHHUE IS BBITIOJHCHHS
yKa3aHHbIX B MpOrpaMMe MO (HU3MKE NPAKTUYECKUX padOT M JAEMOHCTPALMOHHOE
obopynoBanue. JleMoHCTpalmoHHOE 00O0pyaoBaHue (GOPMUPYETCS B COOTBETCTBHHU C
NPUHIIUIIOM  MUHUMANTbHOH  JIOCTATOYHOCTH U OOECMEYMBAET  MOCTAHOBKY
MICPCUUCIICHHBIX B IMPOTrpaMMe 1o (HU3UKE KIFOUCBBIX IEMOHCTpAIUi I UCCICAOBaHUS
M3Yy4aeMBbIX SIBJICHUH U IPOIECCOB, SMIHUPUUYCCKUX U (PyHAAMCHTANBHBIX 3aKOHOB, UX
TCXHUYECKUX MpuMcHeHuid. JlabGopatopHoe o0opymoBaHue [Uisi JIAOOPATOPHBIX U
OpaKTHUYECKUX paboT Qopmupyercs B BHAEC TEMATHUYECKUX KOMIUIEKTOB H
o0ecrnieunBaeTcs
B pacuyéTre OJHOTO0 KOMIUIEKTa Ha JABYX OOydaroImuxcs. TemMaTHuecKue KOMILIEKTHI
1ab0opaTopHOTO  O0OpYMOBAaHUS  JOJDKHBI  OBITh TIOCTPOCHBI HAa  KOMILJICKCHOM
WCTIONTb30BAaHUU AHAJIOTOBBIX M IHHU(MPOBBIX MPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPHUTENbHBIX CUCTEM B BHJIE ITUPPOBHIX J1a00paTOpHH.

O6opynoBaHue yueOHOTro KabUHETa:

- IOCAI0YHbIE MECTa IO KOJTMYECTBY 00yHaIOLIIXCS;

- pabouee MeCcTo MpernoaaBaTes;

- KOMIUJIEKT Y4eOHO-HarIsIAHBIX TOCOOUI;

- KOMIUICKT DJICKTPOHHBIX BUICOMATEPHATIOB;

- 3aJIaHUs JJI TPOBEPOUYHBIX padoT;

- ipo(pecCHOHANIEHO OPUEHTHPOBAHHBIC 3a/IaHNUS;

- MaTepHasbl DK3aMeHa.

TexHn4eckue cpeacTra 00yUeHHUS:

- IEPCOHABHBIN KOMIBIOTEP € JIMLIEH3UOHHBIM MTPOrPaMMHBIM 00€CIIEUCHUEM;

- IPOEKTOP C FKPAHOM.

- 3amel  (OuOnMOTEKA, YMTANBHBIA 321 C BBIXOJOM B HH(POPMAIIOHHO-
TCICKOMMYHHUKAIIMOHHYIO ceTh UHTEpHET).

[IpuMepHBIH TIepedeHb TEMOHCTPAILMOHHOTO U 1a00paTOpHOro 000pyA0BaHUS:
LHudporas naboparopus 1o Gpu3uKe A MPeroaBaTes;
[Mudposas nabopatopus o Gusnke 115 00yUAIOIIETOCS;
Bechl Texanueckue ¢ pasHOBECAMU;
Komrekt a1t 1abopaTopHOTO MPAKTUKYMA TI0 ONITHKE;

Nk W=

KomMrekt 115t mabopaTopHOTO IPAKTHKYMa IO MEXAHUKE;
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6. Kommiekt mms malopaTopHOro MpPaKTHKyMa IO MOJICKYISIPHON (du3uKe
¥ TEPMOJIMHAMUKH;

7. Kommiekt Jias  J1abOpaTOpHOrO  MPaKTHUKyMa 1O  DJICKTPUYECTBY
(c reneparopom);

8.  KowmmutexT nys u3ydeHrst BO30OHOBISIEMBIX HICTOYHUKOB YHEPTHH (COTHEUHOMH,
BETPOBOM SHEPTHH, OMO-, MEXaHUYECKON ¥ TEPMOJICKTPHUECKONU SHEPTETUKH );

9. Awmmepmetp 1abopaTOpHBIL;

10. BombptMmeTp 1abopaTopHbIii;

11. KonopumeTp ¢ HaGBOPOM KaJTOPUMETPHUIECKUX TET;

12. TepmomeTp 1aG0paTOPHBIN;

13. Komruiekr JUISt HU3YyYCHUS OCHOB MEXaHUKH, MHEBMATHUKH
1 BO30OHOBJISIEMbIX HCTOYHUKOB 3HEPTUH;

14. bapomerp-anepoun;

15. biok nuTaHus peryanpyemsbli;

16. Beb-xaMepa Ha MOABUXHOM ILUTATUBE;

17. Buaeoxamepa ais pabOThl ¢ ONTUUCCKUMU IPUOOPAMH;

18. T'enepartop 3ByKOBOM;

19. T'urpometp (ICUXpOMETp);

20. TI'py3 HaOOPHBIIL,

21. JluHamMoMeTp AE€MOHCTPAIIMOHHBIN;

22. KommiekTt nocyasl JEMOHCTPAMOHHON C TPUHAJIEKHOCTIMU;

23. MaHOMETp KUAKOCTHOW AEMOHCTPALOHHBIH;

24. MeTp 1€MOHCTPAIIUOHHBIN;

25. MHuUKpOCKOI JEMOHCTPAIMOHHBIN;

26. Hacoc BakyymHbIIT KOMOBCKOTO;

27. CTONUK MOABEMHBIM;

28. IllTaTuB meMOHCTpALMOHHBIN (PU3UMUECKUIL;

29. DNeKTpOIIUTKA;

30. Habop neMOHCTpaIlMOHHBIHA 10 MEXaHHUSCKUM SBJIICHHUSIM;

31. HaGop 1eMOHCTpallMOHHBIH 10 JJUHAMHUKE BPallaTEIbHOTO JIBUKEHUS,

32. Habop neMOHCTpaIllMOHHBIN [T0 MEXaHUYECKUM KOJICOaHUSIM;

33. Habop 1eMOHCTpallMOHHBIH BOJHOBBIX SIBJICHUIT;

34. Benepko Apxumena;

35. Mastauk MakcBenia,

36. HaGop ten paBHoro oobneMma;

37. Habop Ten paBHOM MacChl;

38. Tlpubop nis geMOHCTpaIMK aTMOC(EPHOTO JTaBICHUS;

39. Ilpusma, HAKJIOHSIOMIASICSI C OTBECOM;

40. Pbluar 71€EMOHCTPAIIMOHHBIN;
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41.
42.
43.
44.
45.

Cocynpl coobmaromuecs;

CrakaH OTIIMBHOW JIEMOHCTPAIIMOHHBIM;

TpyOka HeroToHa;

[lap ITackamns;

HaGop nemMoHCTparmoHHBI TIO MOJEKYISIPHOW (HU3WKE W  TEIJIOBBIM

SABJICHUAM,

46.
47.
48.
49.
50.
S1.
52.

33

54.
55.

Habop neMoHCTpalmOHHBIM 1O ra30BbIM 3aKOHAM;

Ha6op kanmmispos;

TpyOka 115 TeMOHCTpAIIMU KOHBEKIIUU B KUJIKOCTH;

LumuHIpBI CBUHIIOBBIE CO CTPYTOM;

[lap ¢ konpLOM;

BbICOKOBONLTHBIM HCTOUYHUK;

I"'enepatop Ban-ne-I"paada;

Hozumerp;

KamepTonsl Ha pe30HAHCHBIX ALIUKAX;

KoMIuiekt npuGopoB U MNPUHAMICKHOCTCH I JACMOHCTpPAllUd CBOWCTB

SJNCKTPOMATHUTHBIX BOJIH,

56.

Kommnekt HpI/I60pOB JJIA N3yUuCHUsA IMPUHITUIIOB paauornpuucMa

1 pajyoriepeaayu;

57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Kommiekt npoBoaos;

MarsuTt nyroodpasHblii;

MarauT nonocoBoi AEMOHCTPALIMOHHBIN;

Mamna snekrpodopHasi;

MasiTHUK 3EKTPOCTATUYECKUM;

Habop no u3yueHn0 MarHuTHOTO MOJIs 3eMITH;

Habop 1eMOHCTpallMOHHBIN 0 MATHUTHOMY TOJIFO KOJIBIICBBIX TOKOB;
Habop neMOHCTpaImoOHHBIN IO TMOIYITPOBOIHUKAM;

Habop neMoHCTpaIMOHHBIH 110 TOCTOSSHHOMY TOKY;

Habop neMOHCTpaIlMOHHBIN 10 NEKTPUUECKOMY TOKY B BaKyyMe;
Habop 1eMOHCTpallMOHHBIH 110 YAEKTPOAUHAMUKE;

Habop 11 1eMOHCTpallid MarHUTHBIX TOJICH;

Habop /1 1eMOHCTpallK 3JICKTPUUCCKUX MOJICH;
Tpanchopmatop yueOHBIH;

ITanmouka cTekIsIHHAS,

ITanouka 26onuUTOBAS,

[Tpu6op Jlenna;

CTpesiki MarHuTHBIC HA ITATUBAX;

CynTaH 3JIeKTpOCTaTHUECKUI;

[IITaTuBBl N30JIUPYIOIINE;
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77. DAEKTPOMATHUT Pa3z0OPHBIN;

78. Habop 1eMOHCTpaIlMOHHBIN IO TEOMETPUYECKON ONTHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM OINTHUKE;

80. CHexkTpoCKoIl ABYXTPYOHBIH;

81. Habop criekTpanbHbIX TPYOOK ¢ HCTOUHHKOM MUTAHUS;

82. VYcranoBka ais uzydeHus: horoddpdexra;

83. Habop neMOHCTpallMOHHbIN 110 TOCTOsIHHOM [InaHka;

84. KoMIuekT HarsgaHbpIX mocoOuii A5l MOCTOSTHHOTO UCTIOIb30BAHUS;

85. KoMmiekT nopTpeToB st oPopMIIeHUs] KaOUHETA;

86. KoMIUIEKT IEMOHCTPAIIMOHHBIX Y4€OHBIX TAOIHII.

[IpumepHBI TepeyeHb JEMOHCTPAIIMOHHOTO U J1IabOopaTOpHOrO O0OpYAOBaHHS
HOCHUT PEKOMEHIATEIbHBIA XapaKTep.

[lpy Hamuuuu HEOOXOAMMOTO  OOOPYINOBaHMS  3aHATHA IO  (U3HKE
B HEKOTOPBIX CIy4asx MOTYT TPOBOIUTHCA B HMEIOIUXCS B 00pa30BaTENbHON
OpraHU3alKd MACTEPCKUX WIH JTab0PaTOpUSX.

3.2 UnpopmannonHoe obecnevyeHue o0yueHmst

Jl1st peanu3ariuy mporpaMMBbI TUCIIMTUIMHEI OMOJIMOTEYHBIH (OH]T 00pa30oBaTEIHHOM
OpTraHu3alliy JOKEH UMETH NMeUaTHBIEC H/WITH JJICKTPOHHBIE y4eOHUKH U pa3pad0TaHHbIE
B KOMIUJIEKTE C HUMHU Y4eOHBIE TOCOOUS (IIPY HATMYIWH ), AOMTYIIICHHBIC K NCTIOJIE30BAHHIO
npu  peanu3anuv  o0pa3oBaTeIbHBIX MPOTPaMM  CPEAHEr0 Mpo(hecCHOHATHLHOTO
00pa30BaHMsl, peATU3yeMbIX Ha 0a3e OCHOBHOTO OOLIEr0 00pa3oBaHus®.

[lpu peamuzaliid HOporpaMMbl  JAHCHUIUIMHBL  BO3MOYKHO  HCIOJIB30BaHHE
AJIGKTPOHHBIX 00pPa30BaTEIBHBIX PECYpCOB, JOMYIICHHBIX K MCIONb30BAHUIO TIpU
peanuzaimu 06pazoBaTEILHEIX TPOTPAMM CPETHETO 00IIETO 06pa3oBaHus.

4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOCHH S JUCHMILIUHBI
KoHTpoJb U OLleHKa PE3yNIbTaTOB OCBOSHHUS 00111€00pa30BaTEIbHON
JUCLUIIMHBI PACKPBIBAKOTCS Yepe3 NUCUUIUIMHAPHBIE PE3YNIbTaThl, HAMPABICHHBIE HA
dbopmupoBaHue 0OIMX U MPODHECCUOHATBHBIX KOMIIETEHIIUH MO pasjiesiaMm
Y TEMaM CoJIepKaHusl yueOHOTO MaTepHaia.

Koa 1 HauMeHoBaHHE Pasznen/Tema THI OLIeHOYHBIX
dopMHUpyeMBbIX KOMIIETEHIH MeponpusiTuii
OK 01. Bwibupate cnoco6sl| Pasnmen 2. Temsl 2.1.,2.2., 2.3. .
peILICHUS 3ama4 Pasgen 3. Temsr 3.1., 3.2., 3.3. YCTHBIM OTPOC;
NpOPECCHOHATLHOM NEATENBHOCTH Paspen 4. Temst 4.1.,4.2., 4.3 (ppOHTAIBHBINOIIPOC;
HPUMCHHUTCIRPHO K PasiMYIHBIM Paznen 5. Temsl 5.1., 5.2., 5.3. KOHTpOMIbHas paboTa;
KOHTEKCTaM Paszen 6. Tema 6.1 HaOII0IeHHE
Pazgen 7. Temn1 7.1, 7.2, 7.3 3a BBIMOTHCHHEM
Pasnen 8 Tema 8.1 nabopaToOpHBIX padoT;
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ITo/c?

OK 02.
COBpPEMEHHBIE
aHAITN3a 17§
MHGOPMaIUH

1 WHGOPMAIMOHHBIE TEXHOJIOTHH
s BBHIITOJTHEHUS 3aay]
npodecCHOHATBHON AeATETBHOCTH

HcnoapizoBath
CpelicTBa TIOMCKa,
HHTepIpeTalny

Pasgenm 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temer 3.1., 3.2., 3.3.

Pasgen 4. Temr14.1.,4.2., 4.3

Pasgen 5. Temer 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 03. [Inanuposats Pazmen 1. Tema 1.1

W pealn3oBBIBaTH  coOcTBeHHOe| Paznen 3. Temnl 3.1.,3.2., 3.3.
npogeccnoHaTbHOe Pasnen 4. Teme1 4.1.,4.2., 4.3
)31 JIMYHOCTHOE pasBUTHE, Pazmen 8 Tema 8.1
MpeanTpHHUMATETHCKYIO To/c

MeITeILHOCTE

B  mpodeccuoHanbHOll  cdepe,

HCIOJIL30BATh 3HAaHUA

Mo TNpaBoBoil W  (HUHAHCOBOH

TPaMOTHOCTH B Pa3INUHBIX

PKI3HEHHBIX CUTYalMsIX

OK 04. DddextuBHo| Pasznen 2. Tems! 2.1.,2.2., 2.3.
B3aHMOJEHCTBOBATE M PaboOTath Pasnen 3. Temsr 3.1., 3.2., 3.3.

B KOJUVICKTUBC U KOMaH/C

Pasgen 4. Temr14.1.,4.2., 4.3

Pasgen 5. Temer 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBIsaTe YCTHYIO
W MHUCbMEHHYI0 KOMMYHHKAITUIO Ha
rocyIapcTBEHHOM SI3BIKE
Poccuiickoit denepanu ¢ y4eToM
0CcOOeHHOCTEH COLIMAIBLHOTO,
1 KyIbTYPHOTO KOHTEKCTa

Pasnen 1. Tema 1.1

Pasgenm 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temer 3.1., 3.2., 3.3.

Pasgen 4. Temr14.1.,4.2., 4.3

Pasgen 5. Temer 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

MpaKkTHYEeCKHE PadOTHI
(pemienue
KadeCTBEHHBIX

M pacueTHBIX 3a7a4);
TECTHPOBAHUE;
pelleHne Keic-3a1ay;
BBITIOJTHEHHE
MPaKTHIECKUX
3aJaHui
npogeccuoHaTBLHON
HalnpaBJIeHHOCTH;
BBITIOJTHEHHE 3aJaHUH
MTPOMEKYTOUHON
aTTecTallui

ITo/c
OK 07. ConelictBoBaTs| Pasnmen 2. Temsr 2.1.,2.2., 2.3.
COXPAaHEHHIO OKPYKAIIEeH cpelbl, Pasnen 3. Temsr 3.1., 3.2., 3.3.
pecypcocOepeKeH o,  TIPHMEHSTH Pazmen 4. Temn1 4.1.,4.2.,4.3
RHAHUA 00 H3MEHEHHMHM KJINMATa, Paszen 5. Tembi 5.1., 5.2., 5.3.
TPHHIIAIIBI GepescBoro Pazgen 7. Temer 7.1, 7.2
MpPOH3BOCTE, 3(1)(1)CKTE/IBHO Pasnen § Tema 8.1
neiicTBoBaTh B Upe3BBIUANHBIX
CUTYaIUAX Ho/c

IIK ...
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5. Oco0eHHOCTH OPraHu3aluu 00y4eHH sl 10 TUCUUIIMHE JJI HHBAJIUIO0B
U JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS

B cootBercTBuM ¢ denepanbHbM 3akoHOM Ne273-03 «O6 o6pazoBanuu B PO» (cT.
79), nenaroruyeckuii coctaB [IIICC3 3HaKOMUTCA € NCUXONOrO- (PU3UOJIOTHUCCKUMU
0COOEHHOCTSIMH 00YYaIOIIMXCS WHBAJIUAOB W JIMIl C OTPAHUYEHHBIMA BO3MOXHOCTSAMU
3I0POBbSI, UHANBUYyaTbHBIMU ITPOTPAMMAaMHK PeaOUITUTAIIIN HHBAIUIOB (TIPH HAIMYHH ).
[Ipy HEOOXOAMMOCTH OCYIIECTBISIETCA JOMOJHUTENbHAS MOAAEPKKA IPENolaBaHUs
THIOTOPAMH, [ICHXOJIOTOM, COIHAIBHBIM TMEaroroM, COIMAIBHBIMUA pPaOOTHUKAMH,
BOJIOHTEpaMHU.

B cootBerctBuuM ¢ [lncekmMom MunucTtepcTBa 0Opa3oBaHus U Hayku Poccuiickoit
®denepannu, JlenapraMeHTa rocyJapcTBEHHON NOJUTUKH B chepe MOArOTOBKU pabouux
kagpoB u  JIIO «O  METOOMYECKUX  PEKOMEHJALUMSIX MO0  OpraHu3aluu
npodopreHTaMoOHHON paboThel mpodeccuoHanbHOl 00pa30BaTENbHON OpraHU3alluu C
JULUAMU € OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0pPOBbS W HMHBAJIMIHOCTBIO MO
OPUBICYCHUIO WX Ha oOydeHue MO MporpaMMaM CpeaHero mpodheCcCHOHATBLHOTO
obOpaszoBaHus U MpodeccuoHANIBHOrO 00yueHus oT 22 nekabps 2017 r. n 06-2023», B
Kypce ITUCHUIUIMHBI (MPpOohEeCCHOHANBHOTO MOAYJSA) MPEANoaracrcss HCMoIb30BaTh
COIIMAJIBHO- AaKTUBHBIC W pe(ICKCHUBHBIC METOJBl OOYYCHUS, TEXHOJOTHH COIIHUO-
KYJbTYPHOU peaOUIUTALINH C 1EIBI0 OKa3aHUS TOMOIIM B YCTAHOBJIEHUH MOTHOLIEHHBIX
MEXKIIMYHOCTHBIX OTHOUIEHHH C JAPYTMMH CTYJEHTaMH, CO3JaHUs KOMQOPTHOIrO
NICUXOJIOTMYECKOTO KIIMMata B CTyAeHueckou rpymrme. [lonbop un oObsicHeHue yueOHbIX
MaTepUaJIOB MPOU3BOAATCS C yUETOM INPEIOCTABICHUS MaTepHasa B pa3Iu4HbIX opMax:
ayIMAJIbHOM, BHU3YaJlbHOW, C HCIIOJb30BAHUEM CHENHUAJIBHBIX TEXHUYECKUX U
WHOOPMAIMOHHBIX CHUCTEM, B TOM YHCJIE C WCIONB30BAHUCM JUCTAHIMOHHBIX
TEXHOJIOTUH U ANEKTPOHHOTO OOYYCHHUSI.

B xypce mucuuniauabel «Du3uka» I8 JUI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBbSI 1 MHBAJUAHOCTBIO MPEANONaraeTcs UCnojab30BaTh COUMAIBHO - AKTUBHBIE U
pedeKCUBHbIE METOABI 00YHEHHS, TEXHOJIOTHH COLIMO-KYJIbTYPHOH peaduiIuTaluu c
L€ OKa3aHMsI TOMOIM B YCTAHOBJICHHH [TOJTHOLEHHBIX MEKJIMYHOCTHBIX OTHOLLIEHUI
C JPYTUMHU OOYy4YaloIIMMHCS, CO3/IaHUS KOM(OPTHOIO MCUXOJOTHYECKOTO KIUMaTa B
crynendyeckoi rpymme. [logbop u oObsicHeHHE y4eOHBIX MaTCPHAIOB MPOU3BOJATCS C
YUETOM IPEJIOCTABICHUS MaTepuaia B pa3inyHbIX (popmax: ayaualbHON, BU3YaJIbHOM, C
HCITOJIb30BAHUECM CICIIUAIBHBIX TCXHUUCCKUX U HHGOPMAIIMOHHBIX CUCTEM, B TOM YHCIIC
C UCIOJIb30BAHUEM JUCTAHLMOHHBIX TEXHOJIOTHH U 3J1€KTPOHHOT'O 00YUYEHUS.

OcBoenne aucuumiuusl guuamu ¢ OB3 ocylilecTBasieTcs ¢ MCMONb30BAHUEM
CpeacTB OO0y4yeHHs OOIero W CHeUUaNbHOTO HazHauenus (IepCOHANBHOTO U
KOJUICKTUBHOTO  MCNOJIb30BaHMs). MarepuanbHO - TEeXHHUYECKoe oOecreueHue
MpeTycCMaTpUBAET TPUCTIOCOOJIEHHE ayAUTOPUH K HY)1aM Jull ¢ OB3.

OO0s3aTeNbHBIM  YCIOBHEM OpTaHM3aAIMU 00pa30BaTEIbHON JAEATENBHOCTH TPH
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HAJIMYUHA CTYJEHTOB C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBbsI (CIa0OCIBIIIAIINE)
SBJISIETCA UCMIOJB30BAHUE CHEIUATBHBIX METOJOB: TNPH TEOPETUUECKOM OOYUYEHUH
(MyIbTUMEIUHHBIC TPE3CHTALIUU, OIIOPHBIC KOHCIICKTHI); IPU IPAKTUICCKOM 00YUCHUN
(HaMuue y4eOHBIX TMOCOOMM M JAUJAKTUYCCKUX MATEpPHANIOB, MO3BOJSIOINX
BU3YAIM3UPOBATH 3aJlaHMsl, PEKOMEHJALMU MPENoAaBaTeiss MO HMX BBIMOJHEHUIO W
KPUTEPHUH OIEHKH ). TeKyImii KOHTPOIIb YCTIEBAEMOCTH JJIsl 00YUaIOIUXCS MHBAJIHIOB U
00yYarOIINXCsl ¢ OTPAHUYCHHBIMHU BO3MOXKHOCTSIMH 3/TOPOBbsI UMEET OOJIBIIOE 3HAUEHUE,
MOCKOJIbKY TTO3BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPYAHEHHS U OTCTABAHWUE B OOYUECHUN
Y BHECTH KOPPEKTUBBI B YUEOHYIO JIEATEIHHOCTD.

YueOHO-METOAMYECKIE MaTepHaIbl JIsi CAaMOCTOSTEILHON paboThl 00OyJaroIuXCs
M3 YUCJIa WHBAIWJOB U JIMI[ C OFPAHUUYECHHBIMM BO3MOXKHOCTSIMU  3/I0POBBS
MPENOCTABISAIOTCS B (OopMax, aJalnTHPOBAHHBIX K OTPAHWYEHUSM HX 370POBbS U
BOCIIPUATHSI HHGOPMATTIH:

KaTErOpHH 00YJArOMIMUXCS DopMbI
C HapyIIeHHueM ciyxa - B meyaTHOH opMme;
- B (popMe DICKTPOHHOTO IOKYMEHTA;
C HapyIeHHEeM 3pCHUS - B ICYaTHOH (hOPME YBEITUUCHHBIM
mpugToM;

-yBenuueHne hopmaTa WITIOCTpaIui
y4eOHNKA, HCTIOJTB30BAHHE
dbopmatupoBanus mpudTa,

- B (popMe 37eKTPOHHOTO JOKYMEHTA;
- B popme ayanodaiina;

C HapyIieHHeM OMOPHO-ABUTATEIBHOTO | - B TIeUaTHOH (opme;
anrnapara - B (hopMe DICKTPOHHOTO TOKYMEHTA,;
- B popme aynuodaiina;

dopma mpoBeaEHUS aTTECTAMK AJI1 O0yHAIOLIUXCA HHBAINIOB YCTAHABIUBAETCSA C
yU4€TOM HWHAMBUIYAIbHBIX Ncuxodusnueckux ocoOeHHocted. s cryaentoB ¢ OB3
nperycMaTpUBaeTCs HOCTynHas GopMa 3aJaHU OLEHOYHBIX CPEACTB, @ UMEHHO:

- B MEYAaTHOM M OAIEKTPOHHOM ¢opMme (I JUL C HaPYLICHUSIMH OIOPHO-
JIBUTATEIILHOTO anmapaTa);

- B IIEYATHOM QopMe WM 3JICKTPOHHOH (opMe ¢ YBETUYCHHBIM LIPUGTOM U
KOHTPACTHOCTBIO (JIJIS1 JIUI] C HAPYILICHUSIMU CIyXa, pedy, 3pCHUs);

- METOJOM YTCHHUS ACCUCTCHTOM 3aJIaHUsl BCIYX ([ JIULI C HAPYIICHUSIMU 3pCHUA);

[Ipu weobxogumocTu uisi OOydYarOMIUXCS € HHBATUAHOCTHIO TpPOILEaypa
OLIEHMBAHWs PE3yJIbTAaTOB OOyYEHHUS MOKET TPOBOAUTHCS B HECKOJBKO STaloB,
PEKOMEHIyeTCs TMPEAyCMOTPETh AJsl HUX YBEIWYEHUE BPEMEHHM Ha MOATOTOBKY K
3a4eTaM M DK3aMeHaM, a TaKkke MPEIOCTABIIATE JIOMOJHUTENBHOE BPEMS JIJIS TIOATOTOBKH
OTBETa Ha 3ayeTe/IK3aMeHe. Bo3MOXXHO ycTaHOBIEHHE 00pa30oBaTENbHON OpraHu3alen
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WHIUBUAIYAIBHBIX  TpaUKOB  MPOXOXKICHUS  NPOMEKYTOYHOW  aTTECTAITUU
00yYaromMUMHUCS UHBATUIAMUA U OOYYAIOIIMMUCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU
3I0POBDS.

Jnst Takux o6yyaromuxcs npeycMaTpuBacTcs 10CTymHas popMa MpeI0CTaBICHUS
OTBETOB Ha 3a/aHusl, 3 UMEHHO:

- MUCHMEHHO Ha Oymare Wi HaOOpOM OTBETOB HA KOMIbIOTEpEe (I IHIl C
HapyIICHUSIMU CITyXa, peun);

- BHIOOPOM OTBETA M3 BO3MOYKHBIX BAPHAHTOB C UCITOJIH30BAHNEM YCITyT ACCUCTEHTA
(71 I ¢ HApYIIEHUSIMU OTIOPHO- JIBUTATENIHHOTO arapara);

- YCTHO (17151 JIUIT C HAPYIIEHUSIMU 3PEHUSI, OTIOPHO- JIBUTATEJILHOTO ammapara)

st oOyuaromuxcst ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS TPETYCMOTPEHBI
CJIEIYIOLIME OLIEHOYHBIE CPEACTBRA:

Karteropuu ctyaeHTOB Bunbl OLCHOYHBIX | DOPMBI  KOHTPOJA W  OLECHKHU
CPENCTB pE3yNBTaTOB 00yUEHUs
C HapyuieHueM ciryxa TECT [IPEUMYIIECTBEHHO  MHCHMEHHAs
MPOBEPKA
C HapyluIeHUEM 3pCHUS cobeceoBaHKE MIPCUMYIIICCTBEHHO yCTHast
npoBepKa (MHJIMBUIYaJIbHO)
C HapylllEeHUEM OMOPHO- | PEILICHUE OpTraHu3alus KOHTPOJIA c
JIBUTATEJIBHOTO armapara | AMCTAHIUOHHBIX MOMOIIBIO JACTAaHIHMOHHBIX
TECTOB, KOHTPOJIBHBIE | TEXHOJIOTUH (3JIEKTPOHHOM
BOIIPOCHI 000109YKH MOODLE),
NUCbMEHHAs MPOBEPKA

OOy4JarmuMcs ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSl  YBCIIMUHBACTCS
BpCMs Ha TIOATOTOBKY OTBETOB K 3auéTy, pa3pemacTcs TOTOBUTh OTBETHI C
UCTIOJTb30BAHUEM JIMCTAHITHOHHBIX 00pa30BaTCIIbHBIX TCXHOJIOTHH.

Nzyuenune obmieoOpazoBarenbHOi yueOHOW auciuiuinabl «Dusnkay 3aBepinaercs
MOJIBEJICHUEM HMTOTOB B (OpME 3K3aMEHAa B paMKax IPOMEKYTOYHOW aTTeCTaIlHH
oOyuarommxcst B mporiecce ocBoenus [IIICC3 ¢ momydeHuem cpemHero oOmIero
oOpazoBaHus.

6. UndopmaunoHHoe odecneyeHre 00yUeHus :
OcCHOBHBbIE NTeYaTHbIEC U3JAHUSA:

1. Omutpuea B.®. dusuka ansa npodeccuil U cnenuanbHOCTeH TEXHUYECKOTO
npodwiis: y4eOHMK st 00pa30BaTeNbHBIX YUPEKACHHH cpem. mpod.
obOpazosanus. - ISBN, 2021. — 448 c.

2. Jmutpuea B.®. ®usuka g1 npodeccid M CNENMAIBHOCTER TEXHHUUECKOTO
npoduns. COOpHUK 3aj1a4: yueo, mocodue /st 00pa3oBaTEIbHBIX YUPEKICHU M
cpea. npod. obpazosanus. - M., 6-¢ usn., crep. 2022. — 256 c.
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3. Omutpuenra B.®., Bacunwes JI.M. ®uszuka nis npodeccuil U criennaabHOCTEN
TexHuueckoro mpoduns. KoHTponbHbIE MaTepuanbl: ydeO, mocoous ans
yapexkIcHUH cpen. mpod. odpazopanus / B. ®. Imutpuena, JI. . Bacuinses. -
M., 2021.- 560 c.

4. Imutpruea B.®. Ousuka aia npodeccuil U CHeHHaTbHOCTEH TEXHUYECKOTO
npoduts. JlJabopaTopHbIi IpakTUKyM: yaeO, TOCOOUS sl YUPEKISHUN CPel.
npod. obpazoanus / B.®.J[Imurpuena, A. B. Kopxkyes, O. B. Myprasuna. -
M., 2021-160 c.

5. T'opnau, B. B. ®usuka: yuednoe nocodue nns CIIO / B. B. I'opnau. - 2-e u3n.,
uctp. u goir. - M.: FOpaiit, 2017. - 175 c. - (IIpodeccronanbHOe 0OpazoBaHue).

6. KacbsnoB B.A ®usuka. 10 xiacc ba3ossiil yposenb: Yuebuuk. / B.A KacbksiHoB —
Pexom MunoOpuayku PD - Ipoda, 2017. — 288 ¢. unn. ISBN 978-5-358-
17846-5

7. KacbsinoB B.A ®usuka. 11 xiacc ba3oBsiil ypoBeHb: YueOnuk. / B.A KacbsiHoB —
Pexom Muno6paayku PO - poda, 2017. — 288 ¢. 978-5-358-18557-9

8. Boponnor-BenbsimuuoB b. A., Ctpayt E. K. yue6HUK «AcTtpoHoMus. ba3oBbiit
ypoBeHb. 11 knacey. M.: JIpoda, 2019r;

9. Jlorsunenxo O.B: Actponomus: yueOuunk /O.B Jlorsunenko.-Mocksa: KHOPYC,
2019r-264c- (Cpennee npodeccroHaarHOe 00pa30BaHue);

10. Kynamr M. A., Actponomus. 11 kmacc. Merogudeckoe mocodue k yueOHuky b.
A. BoponuoBa-BenbsiMHUHOBA,

E. K. CtpayTta «ActpoHomus. ba3oBeiit ypoBens. 11 knace» /. — M. : ipoda, 2018.
—217,[7] c;

11. Jloreunenko O.B. ActpoHomus. IIpakTukyM: yueOHO-IIpaKTHUECKOE ITocodue /
O.B Jlorsuueunko. - Mocksa: KHOPYC,

2020r-246 c.- (Cpennee npodeccuoHanbrHoe 00pa3oBaHUC);

OCHOBHBIE DJIEKTPOHHBIC U3/TaHUS:

12.www. fcior. edu. ru (®enepanbHbIil 1IEHTP UHPOPMAIIMOHHO-00PA30BATEIHHBIX
PECYPCOB).

13. wwww. dic. academic. ru (Axamemuk. ClnoBapy 1 SHITUKIIOTICTUHN ).

14.www.booksgid.com (Books Gid. Dnexrponnas 6udnuorexa).

15.www.globalteka.ru (I'mo6anreka. I'noGanpHas 6nbIMOTEKA HAYUYHBIX PECYPCOB).
16.www.window.edu.ru (Enumnoe okHo noctyna Kk oOpa3zoBaTelbHBIM PECYPCaMm).
17.www. st-books.ru (Jlyumas yueOnas nureparypa).

18. www. school.edu.ru (Poccuiickuii obpa3zoBaTenbHblii mopTan. /locTynmHoOCTS,
Ka4eCTBO, 3 (HEKTUBHOCTS).

19. www.book.ru (3nexTponnast Ou0GIHOTEUHAS CHCTEMA).

20.www.alleng.ru/edu/phys.htm (OOGpazoBarensubie pecypcbl  Hutepnera —
®duzuka).

21.www. school-collection.edu.ru (Egunas xonnexius nudpoBeix 00pazoBaTENBHBIX

pecypcoB).
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14.www.booksgid.com
15.www.globalteka.ru
16.www.window.edu.ru
books.ru
school.edu.ru
http://www.book.ru
http://www.alleng.ru/edu/phys.htm
collection.edu.ru

22. https//fiz.1september.ru (yueOHO-MeTOIUUECKas TazeTa «DU3UKAY).

23. www.n-t.ru/nl/fz (HoGeneBckue naypearsl Mo GU3MKe).

24. www.nuclphys. sinp.msu.ru (SIaepnas ¢usuka B UHTEpHETE).

25. www.college.ru/fizika (IlonrotoBka k EI'3).

26.www.kvant.mccme.ru (Hay4dHO-TIOMYJISIPHBIA (PU3UKO-MAaTEMAaTUUCCKUM KypHAaI
«KBaHT»).

27.www.yos. ru/natural-sciences/html  (ecTeCTBEHHO-HAyuUHBIH JKypHAJI s
Mononexu «IlyTe B HAyKy»)

28. www.resh.edu.ru Poccutickas snmekTpoHHas Ko

29. Actpoduznuecknii moptan. HoBoctu actponomun. http://www.afportal.ru/astro;

30. O6cepraropust CuOI'AY. http://sky.sibsau.ru/ index.php/astronomicheskie-sajty;

31. O6mepoccuiickuii aCTPOHOMUYECKHM mopTait. http://actponomus.pd;

32. Penosutopuii Becenennoit. http://space-my.ru;

33. Dnementsl OoabIION HAayKkH. AcTponomust. http://elementy.ru/astronomy

JIOMOTHUTENBHBIC UCTOYHUKH:

34. lmutpueBa B.®. ®usuka nns npodeccuit U crnenuaibHOCTEH TEXHUYECKOTO
npouIIs: IMEKTPOHHBIN y4e0.-METOA. KOMIUIEKC I 00pa3oBaTEIbHBIX
yapexaeHuit cpe. npod. odpazosanwms. - M., 2017.

35. Amutpuera B.®.Duzuka ans npodeccuit U crneiuaIbHOCTEH TEXHUUYECKOTO
npoGUIIs:IIEKTPOHHOE yueOHOe u3/aHue (MHTEPAKTHBHOE JIIEKTPOHHOE
NPUIIOKEHHUE) /I 00pa30BaTENbHBIX YUPEXKICHUH cpell. mpod. 0OpazoBaHUS.
- M., 2014.

36. N'opOymun 111.A. A3zOyka ¢usuku. OnopHble KOHCIEKTHI TS U3YYeHUST (PU3UKU
3a Kypc OCHOBHOM mKoubl.-MxeBck: Y nMmypTHs,2014.-256¢.

JIOTIOTHUTETBHBIC UCTOYHUKH

37. Kaceanor B.A. UnmoctpupoBannslil atiac no ¢usuxe: 10 xnace. - M., 2017.-
144 c.

38. Kaceanor B.A. UnmoctpupoBannblil atiac no ¢pusuxe: 11 xnace. - M., 2017.-
190c.

39. Tpodumonra T.U., Gupco A.B. ®uszuka gns npodeccuil u crnemuaibHOCTEN
TEXHUYECKOTO U E€CTECTBEHHO-HayuHoro mpoduneit: Pemienus 3agau. - M.,
2015. - 400c.
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