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1. O0mass  xapakTepucTMKa  NpUMEpPHOl  paloyeil  MporpamMmsl
001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «DU3HKA»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe o0pa3oBarteibHOil nporpammsl CIIO:
Oob1eoOpazoBatenpHas AucuuIminHa «Pu3nka» sBIAETCS 00A3aTEIbHON YacThIO
00111e00pa30BaTEIHHOrO IUKIA 00pa30BaTEIbHONW MPOrPaMMbI B COOTBETCTBHH C

®I'OC CIIO no cnenuansHocTH 15.02.19 «CBapoyHOE NPOU3BOJICTBOY
1.2. llesu ¥ IUIAHMPYeEMble Pe3yJabTAThI 0CBOEHUS TMCIUILIMHBI:

1.2.1. Heau 1UCHUTNIMHBI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTebHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTHXKEHUE CICAYIOMIUX IIEIICH:

o dbopMHpoBaHUE MHTEpPECAa U CTPEMJICHUSI 00YYaIOIIUXCS K HAyYHOMY
W3YYCHUIO TPHUPOABI, Ppa3BUTHE WX HMHTCIUVICKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHWA O HAyYHOM METOJE TIIO3HAHUSI U
(dhopMHpOBaHUE UCCIEIOBATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

o dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiIbTaTa U3YUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o dbopMHpoBaHUE YMEHHN OOBSICHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

o dbopMHpOBaHUE MIPEACTABICHUIN O POJIX (DU3UKH JIJIST PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne 3THUX Ieliel 00eCTieunBaCcTCs PEIICHHEM CIICIYIONNX 3a/1ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpeIHET0 00IIero oopa3oBaHus:

o NPUOOpETEHUE  CHUCTEMBl 3HaHUKM 00  o0mmx  (U3HYECKHUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHAX, BKJIIOYAs MEXaHUKY, MOJICKYJIIPHYIO
bU3HKY, STIEKTPOTUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKY;

o dbopMHUpOBaHUE YMEHHH TNPUMEHATh TEOPETUYECKUE 3HAHUS JIJIS
OOBsSICHEHHUS (PU3NYECKHUX SBJICHUW B TPUPOAEC M IS TPUHATHS TPAKTUYCCKUX

PEIIEHU B MOBCEAHEBHOW KW3HH;



o OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SIBHO 3aJlaHHOMN
du3MIECKO MOJENBI0, 3a/ad, MOJAPa3yMEBAIONIMX CAMOCTOATEIHHOE CO3/IaHue
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

o NMOHMMaHNe (PU3MYECKUX OCHOB M MPUHITUIIOB ICHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

o OBIIAJICHHE  METOJIaMH  CAMOCTOSTEIHHOTO  IUTAHUPOBAHHUS U
mpoBeneHUs  (PU3MYECKHX  OKCIIEPUMEHTOB, aHaIW3a W  WHTEpHIpeTaluu
uHPOPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TOJIYYSCHHOTO Pe3yJIbTaTa;

o CO3JaHMe  YCJIOBMM  JIi  pa3BUTUA  yMEHUH  MPOEKTHO-
WCCIIEIOBATEILCKON, TBOPUECKOU MeATETLHOCTH.

Ocobennocms opmuposanusi COBOKYRHOCMU 3a0ay U3VYeHUs QUIUKU O
cucmemvl  CpeOHe20  NPOPECCUOHAbHO20 — 00pA308aAHUSL  3AKIIOYAEMCS 8
HeobXo0uMocmu  peanuzayuy npo@eccUOHAIbHOU HANPABIEHHOCIU peulaemblx
3a0au, yuéma ocobennocmeli cghepvl OesmenbHocmu 0YOVWUX CREYUATUCTO8, M.e.
GDopMUPOBAHUSL MENCNPEOMEMHO20 COOEPAHCAHUSL OOHO20 UTIU HECKOJIbKUX PA30el08
oucyunaunol Pusuxa ¢ 00HOU ulu bonee 06UenpodeccuoOHaIbHbIX OUCYUNTUH UTU
npogheccuonanvhvim  mooynem. Ilpu  smom O makoeo  pazoena(os)
obecneyusaemcs 081a0eHuUe 00yUarWUMUC YMEHUAMU NPOBOOUMb NpsaMble U
KOCBEHHblEe UBMEPEHUS, UCCIe008AHUSA 3A8UCUMOCTEN (DUUYECKUX GeNUYUH U
HOCMAHOBK)Y ONbIMO8 NO NpoGepKe NpediodceHHbix eunomes. bonvuwoe enumarnue
yoensemcs peulenuio paciémmvix U KawecmeenHulx 3aday. /s pacuémuulix 3a0ay
NpUOpUMemoM AGNAIOMCA  3a0a4u C A6HO 3A0AHHOU U HEABHO 3A0AHHOU
Qusuueckoli moodenvio, NO36ONANOWUE NPUMEHAMb  U3YUEHHble 3aKOHbl U
3aKOHOMEPHOCMU KAaK U3 00HO020 pasoena Kypcd, makK u UHmezpupys npumeHeHue
3HAHUL U3 PA3HLIX PA30enos. [ KauecmeeHHbIX 3a0ay NPUOPUMemom A6IAI0Mcs
3a0anusi HA O00BACHEeHUe/NnpeoCcKasaHue NpPoOMmeKaHus QuU3UYecKux sA61eHUll U

npoyeccos 8 npogeccuorHarbHol cgepe.

lIpoepamma no oOucyuniune «QDu3ukay ¢ pPaCUWUPEHHbIM COOEPIHCAHUEM
oazupyemcs Ha cucmeme CAMOCMOSIMENbHO20 YUEeHUUeCKo20 dKCnepumenma,

sKAIOUAOWe20 (PPOHMANIbHBIE ONblMbl NPU  UYHEHUU HOB020 Mamepuaid,
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nabopamopuvie pabomel U NPAKMUKYM (PeuleHue PAcUemubix U KauecmeeHHbIX
3a0ay, Keucos), KOMOpwl Modcem Oblmb UHMESPUPOBAH 8  CUCTEeMY
1a60pamopHbiX pabom, NpoBOOAWUXC 8 npoyecce U3VueHusi pazoena (memovl),
HEeNnocpeoCmeeHHO C8A3AHHO20 ¢ OyOywell CneyuaibHOCmbio, Ymo obecneuusaem
ognadenue 0OVUAIOWUMUC VYMEHUAMU HNPOBOOUMb NpiAMble U KOCBEHHble
uMepenus, UCCIe008aHUsl 3A8UCUMOCTEN QUUYECKUX GeNUYUH U NOCMAHOBKY
ONBIMOB8 NO NPOBEPKE NPEONONCEHHBIX CUNOME3.

Ilpenooasamensy  ucnonv3zyem  uyacel  pasdena  «llpogeccuonanvho
opuenmupoganHoe cooepocanue (I10C)» ona unmecpayuu  cooepircanus
oucyunaunvl  «Quzuxay ¢  obwenpopeccuoHarbHbiMy  OUCYUNIUHAMU U
npogheccUoHaNbHLIMU MOOYIAMU 0bpazosamenvrou npoepammsl CIIO ¢ yenvio
Gopmuposarus npogeccuoHaIbHBIX KOMNEMeHYUll.

IIpenooasamenv 6npage camocmosamenvHo GvblOUPamMmv GOPMY U3VUEHUs]
mamepuana: JneKkyus, OeMOHCMpayus >3KCNepuUMeHma, npakmudeckas paboma,
NPAKMUKyM HO peuleHuio 3a0ay u np., a makdice No C80emy YCMOMPEHUIO
npoooUmMsb  OeMOHCMPAYUOHHbIE U  1aO0pamopHvie  pabomvl ¢ YYEMOM
umerowe20csi 060pyY008arust, onpeodensimsd nPoOOINCUMETIbHOCIb 1ADOPAMOPHO20

Uuiu npaKkmudecKkoco 3aHAaAnu-lL.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 001Ie00pa30BaTEIbLHOM

aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mme komnereniun (nanee — OK) u nmpodeccroHaabHble KOMIETSHINH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JHMYHOCTHBIMHM, METalpEAMETHbIMU U
MPEAMETHBIMU pe3yJibTaTaMu oO0ydeHust 6a3oBoro yposHs (ganee — [1P6) ®I'OC

COO npeacraBiieHbl B Ta0IUIIE:



Kon n HauMeHoBaHmne
dopmupyembIx
KOMIleTeHI M

l'[.nalmpyeMbIe Pe3yJbTaThbl OCBOCHUSA NIPOIrpaMMbI 110 JTUCHUILJIUHE

O6mmue!

JMcHunIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEeTbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JlugHOCTHBIE pPE3yNbTaThI
TPYJIOBOT'O BOCTIUTAHHUS:

- TOTOBHOCTb K TpPyAY, OCO3HaHWE IIEHHOCTH MAacTEpCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTb K aKTHMBHOM J€ITEILHOCTH TEXHOJIOTHYECKOM
51 COLMAILHON HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TIAHUPOBATh M CAMOCTOSITCIIBHO BBITIOJHATH
TaKyIO JCSTeIbHOCTD;

- HWHTEpPEC K pa3Iu4YHbIM
JIEITEIbHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTH K  0Opa3oBaHHUIO
¥ caMo00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKHU3HH,

- YMEHHE MPOTHO3UPOBATh HEOIATOMPUITHBIE SKOJIOTHUECKUE
MOCIICACTBHSI MIPEANPUHIMACMBIX JICHCTBHMA, TIPEIOTBPAIIATh
HX;

MertanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnaneHre yHUBEPCATbHBIMU YYEOHBIMH TO3HABaTEIbHBIMU
JNEUCTBUSIMU.

a) 6a30BBIC JJIOTUYECKHUE ICHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIHPOBaTh W AKTyaJIM3HPOBAThH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBJIMBAThH
CYIIECTBECHHBIA TPU3HAK WM OCHOBAaHUS JUIS CPaBHCHWS,
Knaccupukanud U 000OIIeHUs;  OMpeNeNsiTh  LelH
NESTCIIbHOCTH, 3a/1aBaTh IapaMeTpbl W KPUTEPHH HX
JOCTHIKEHUS; BBISBISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpUBAEMBIX  SIBIICHUSX; BHOCUTh KOPPEKTHBBHI B
JIESITENIbHOCTD, OIIEHUBATh COOTBETCTBHE PE3yJbTATOB LIETISIM,

JOJDKHBI OTpaXaTb B 4YaCTHU

chepam mnpodeccruoHaTBHOM

I[IP6 1. CdopMHUpOBaHHOCTh MPEACTABICHUNH O POJIHU
1 MecTe (PM3UKU U aCTPOHOMHMH B COBPEMEHHOW HAay4YHOU
KapTHHE MHpa, O CUCTeMooOpasyroled ponu (U3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIAaJe POCCHHCKHUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHUMaHUE (U3NYECKOM CyIIHOCTH  HaOJII0JaeMbIX
SIBJICHUM  MUKpOMHpA, MAakpOMHMpa H  METaMHpa;
IOHMMAHHUE pOJIN  ACTPOHOMUM B  IIPAKTHYECKOHN
JEATEIbHOCTH  4YeJIOBEKa W JaJbHEHIIEM HAy4HO-
TEXHUUYECKOM pa3BUTHH, ponu bu3uKu
B (opmupoBanumm Kpyrozopa u (HYHKIHOHAIEHOU
IPaMOTHOCTH Y€JOBEKa JUIsl PELICHHUs IPaKTUYECKUX
3a/1ay4;

IIP6 2. CdopMupoBaHHOCTb YMEHMH paclio3HaBaThb

¢usnueckue  sABIEHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE MH3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE
U PaBHOYCKOPEHHOE  NpPSIMOJIMHEHHOE  JBUXKEHHE,

cBOOOMHOE TAJCHHWE TeN, ABI)KEHHE IO OKPYKHOCTH,
WHEPLUS, B3aMMOJICUCTBHE  TeJ, KoJieOaTeIbHOE
JBUKEHHE, PE30HAHC, BOJIHOBOE IBIKEHHE; Muddy3us,
OpOYHOBCKOE JBWXKEHHUE, CTPOEHUE IKHUAKOCTEH |
TBEPJABIX TeJ, U3MEHEHHE OoObeMa TeN MPU HarpeBaHUU
(oxnaxmeHun), TEIUIOBOE paBHOBECHE, HCIApEHUeE,
KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIEHUE,
BJIAKHOCTh BO3/lyXa, CBA3b CpEOHEH KHHETHYECKOU
SHEPTUU TEIJIOBOTO JABIMKEHHUS MOJIEKYN ¢ aOCONMIOTHOU

1 O6ume pesynabrathl c(HOPMYIMPOBaHBl B COOTBETCTBMM C JMYHOCTHBIMM M MeTanpeaMeTHbiMH pesyiabraramu ®I'OC COO, B (OPMHUPOBAHMH KOTOPHIX YYacTBYET
obmeoOpa3oBaTenbHas IUCIUTUINHA.
2 JlucynIMHAPHBIE Pe3yIbTaThl chOPMYIUPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHHUAME K NPEAMETHBIM pe3ynsTaTaM 6a3zoBoro yposas (ITP6) ®I'OC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakmus ot 27.12.2023 1.).
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OLCHUBATb PHCKU HOCJ’ICI[CTBI/Iﬁ ACATCIIbHOCTU,; PpPa3BHUBATb
KpPEaTUBHOE MBIIICHHUE TP PEIICHUN )KU3HEHHBIX MPOOIIEM;
0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIAJeTh HaBbIKAMU  y4eOHO-MCCJIEIOBATENbCKOH U
IPOEKTHOH J1eATeIbHOCTH, HAaBBIKAMU Pa3pelieHus mpooiiem;

- BBISBIISTD IIPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIn3UpOBaTh 33Jady, BbIABUIaTh TMIIOTE3Y €€ PELICHMS,
HaXOAWTb  apryMeHTbl Ui JI0Ka3aTejabCTBa  CBOMX
YTBEPKIACHUM, 3a/1aBaTh napameTpsl
Y KPUTEPUU PELICHMUS,

- aHaJII/I?;I/IpOBaTI) HOJ'IyLICHHI)Ie B XO0I€ peHIeHI/ISI 3aa4u
pe3ybTaThl, KPUTHYECKH OIEHHBATh WX JIOCTOBEPHOCTH,
HpOFHO?;I/IpOBaTI) N3MCHCHHC B HOBBIX YCHOBI/ISIX;

- yMeTh TMEPEHOCHTh 3HaHUS B TI03HABATCIBHYI W
HpaKTquCKYIO HaCTHU XKU3HCACATCIIbHOCTH,

- YMETh HMHTETPUPOBATh 3HAHHUS M3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIABHUI'aTb HOBBIC HICHU,
MOJIXO/IbI U PEIICHUS;

- HpOfIBJ’IS[TI) CHOCO6HOCTB nux
MO3HABATENIBHON U COIIMAIbHOM MPaKTUKE;
-HpOfIBJ’IS[TI) CHOCO6HOCTB " TOTOBHOCTH K C&MOCTOSITGHI)HOM}’

npeajaratb OPUTHHAJIBHBIC

HCITIOJIB30BaHUA B

IIOMCKY  METOJOB  DEIIEHUS  MPaKTUYECKUX  3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJI0B MIO3HAHNUS;
-CTaBUTh M (OopMynupoBaThb  COOCTBEHHBIE  3a/1a4H

B 00pa30BaTeNbHON 1eATENbHOCTH U )KU3HEHHBIX CUTYalUsX;
-BBISIBIISATD IIPUYHUHHO-CJIEICTBEHHBIE CBA3U u
aKTyaJIn3UpOBaTh 3aJauy, BBIIBUTaTh TUIIOTE3Y €€ pelIeHMUs,
HaXOAWTb  apryMeHTbl  JJs  JI0Ka3aTelbCTBAa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHNUS;

AQHAIN3UPOBATh IIOJYYEHHBIE B XOJE PEIICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKH OIIEHUBAThb HX JIOCTOBEPHOCTH,
IIPOrHO3MPOBaTh H3MEHEHHE B HOBBIX YCIOBUAX; JaBaThb
OLICHKY HOBBIM CHUTYyallusiM, OIEHHBaTh NPUOOPETEHHBIH

TEMIIEPaTypoil, TOBBIIICHWE MaBICHHUS Taza IpPH €ro
HarpeBaHWU B  3aKPBITOM  COCYZAE, CBS3b MEKIY
nmapamMeTpaMu ~ COCTOSIHMSL ra3a B M30IpoIleccax;
AJIEKTPHU3ALIUS TEl, B3aUMO/ICHICTBHE 3apsJioB,
HarpeBaHWe TMPOBOJHMKA C TOKOM, B3aWMOJICHCTBHE
MarHuTOB, OJCKTPOMAarHUTHAs HMHIYKIHS, JICHCTBHE
MarHUTHOTO TIOJISl HA IPOBOJHHUK C TOKOM U JIBHKYIIHIACS
3apsiji, OJCKTPOMArHUTHBIE KOJEOaHWUS W BOJIHBI,
NPSMOJIMHEHOE paclpOCTpaHEHHE CBETa, OTPaKEHHE,
npeIoMIICHUE, uHTEephEepeHIus, ndpakius
U MOJISIPU3ALUS CBeTa, JMCTIEPCHS CBETA;
(dortosnekrpuueckuii  3P(HEKT, CBETOBOE JaBJICHUE,
BO3HHKHOBEHHUE JTMHEHYATOrO CIIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJIIOAKTUBHOCTH;

[1P6 3. Bnagenue OCHOBOMOJATAIOIIMMHU (DPU3HUYECKHUMU
NOHATUSMH W BEIMYMHAMH,  XaPaKTECPHU3YIOUIHMMHU
¢usndeckne Mporecchl (CBI3aHHBIMA C MEXaHUYEeCKUM

JABHKXCHHUEM, BSaHMOHeﬁCTBHGM TCJI, MCXaHHYCCKHMU
KOJICOAHHSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIIICCTBA, TCIIJIOBBIMA InponeccamMu,

JJIEKTPUYECKUM Y MATHUTHBIM IOJSIMH, JIEKTPUUYECKUM
TOKOM, 3JIE€KTPOMArHUTHBIMU KOJICOAHUSMH M BOJIHAMH;
ONTUYECKUMHU SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSAMM,
CTPOEHUEM aToma 151 aTOMHOTO anpa,
PaaMOaKTUBHOCTHIO); BIAJAEHUE OCHOBOMOJATaIOUIUMU
aCTPOHOMHUYECKUMHU MOHSATHUSIMH, MO3BOJISIIOIIIMMU
XapakTepHU30BaTh MPOLECCHI, MPOUCXOAIINE HA 3BE3/aX,
B 3BE3HBIX cucremax,
B MEXTAJIAKTHUECKON cpene; IBIKEHHE HEOECHBIX Tell,
IBOJIONMIO 3Be311 ¥ BeelleHHoix;

I[IP6 4. BrageHune 3aKOHOMEPHOCTSMH, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro TtsroteHus, [, II u III
3akOoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPIHM, 33aKOH COXpPAHEHUs MMIIYJIbCA, NPUHIUI




OMBIT; pa3pabaThIBaTh IUIAH PEUICHHUS MPOOIEMBbI C y4E€TOM
aHaJM3a HMCIONIMXCS MAaTePHAJIbHBIX W HEMaTepPHaTbHBIX
pecypcos;

OCYIIECTBIIATH ICJCHANPABICHHBIH MOMCK MEPEeHOca CPEICTB
U CIOCO0O0B ACHCTBHS B MPOPECCHOHATBHYIO CPELY;

yMETh NePeHOCUTh  3HAHUSA B M03HABATEIbHYIO
U TMPAKTHYCCKYIO 00JIaCTH KHU3HECATCIbHOCTH,

yMETh HMHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEAMETHBIX

06JIaCTeI>JI; BBIIBHUI'aTh HOBBIC nacu, npeajaratb
OPUT'MHAJIBHBIC ITIOAXOAbI U PCIICHUA
CTaBHUTb HpO6JIeMI>I u 3aJa4u, AOITyCKaromue

AJIbTCPHATUBHBIC PCILICHUSA

CYyNepro3ulMi  CHJI,  TPUHLUUN  PABHOMPABHOCTH
MHEPLUHUAIBHBIX ~ CHUCTEM  OTCYETa;  MOJEKYJSPHO-
KMHETUYECKYI0 TEOpPUI0 CTPOCHMsS BEIEeCTBAa, Ta30BbIC
3aKOHbI, TIEPBBIA 3aKOH TEPMOJMHAMHUKH;  3aKOH
COXpaHEHHUs HJIEKTPUYECKOro 3apsiaa, 3akoH KyilioHa,
3akoH OMma JuIsl ydacTka 1enu, 3akoH Oma i MOJHOU
JJIEKTPUYECKON nenu, 3akoH [xoyns - Jlenna, 3akoH
SJIEKTPOMArHUTHON ~ MHAYKUIHUH, 3aKOH COXpPaHCHUS
SHEPTUM, 3aKOH MPSMOJIMHEHHOTO pachpoCTpaHEHUs
CBETa, 3aKOH OTPaXEHUs CBETa, 3aKOH MPEJIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS JHEPrUH, 3aKOH COXPaHECHUS
UMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHMsI MAcCOBOTO 4YHCIa, moctynarsl bopa,
3aKOH paarOaKTUBHOTO pacrazna); YBEpPEHHOE
HCIIOJIb30BaHHE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (HU3UUYCCKUX SBICHHI
Y TIPOIIECCOB;

[IP6 6. Bnamenue OCHOBHBIMM METOJAMH HAYYHOTO
MO3HAHMS, UCHOIB3yEeMbIMU B (U3MKE: MPOBOIUTH
MpsSIMbIE U KOCBEHHBIE M3MEPEHUsI (U3MUECKUX BEIIUYUH,
BbIOMpasi ONTUMANbHBIN CIOCO0 U3MEPEHUS U UCTIONb3YS
W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEW N3MEpPEHUH,
NPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (DHU3HMUECKHUX
BEJIMYHH

C WCIONBh30BAaHUEM TMPSMBIX H3MEPEHHH, OOBSICHATH
TOJTy4eHHBIE  PE3yJNbTaThl, HCIOIB3YSd  (U3HUECKUE
TEOpPUHM, 3aKOHbBl W TOHATUS, M JelaTb BbIBOJBL;
coOnrofarh  mpaBuia  Oe3omacHOro  TpyAa  Ipu
MPOBEACHUU HCCIIeIOBAaHU I
B paMKax y4eOHOro JKCIIEpUMEHTa U  y4eOHO-
HCCIIEIOBATEILCKOM JACATEbHOCTH C HCMOJIb30BAHUEM
U(POBBIX U3MEPHUTEIBHBIX YCTPOUCTB U JTa0OPATOPHOTO
obopynoBaHus;  CcHOPMUPOBAHHOCTh  MPEICTABICHUN
0 METoJaxX TOJYyYEeHUs] HAy4YHBIX aCTPOHOMHUUYECKUX




3HAHUH,

[TP6 7. ChopmMupoBaHHOCTh YMEHHS PEIIaTh PacueTHHIC
3aJaud € SABHO 33/JIaHHOW  (PU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U IPUHLIMUIIBI; HA OCHOBE
aHanM3a yCIOBHMA 33Jayd  BBIOMpPATh  (DU3HYECKYIO
MOJIe/b, BBIACIATh (DPU3MUYECKHE BEIUUYUHBI U (HOPMYIIBI,
HEOOXOAMMBIC Ul €€ PELICHHS, MPOBOJUTH PACUEThl U
OLICHUBATh  PEAJTbHOCTh  MOJIYYEHHOTO  3HAYCHUS
(u3NYeCKOl BENIMYMHBI, peIlaTh KAYeCTBCHHBIC 3a/1a4H,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO IEHOUYKY
paccyXJeHU ¢ Omopoll Ha H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SBICHUS

OK 02. Ucnonp3oBath
COBpEMEHHBIE CPEJICTBA
MIOMCKa, aHAJIHM3a

Y UHTEpIIpeTalun
uH(popManun

1 uHGOPMAIMOHHBIE
TEXHOJIOTUHU

JUISL BHITIONTHEHUS 3a7a4
npo¢eCcCuOHAIBHON
NesITeNbHOCTH

JIMuyHOCTHBIE pE3yNbTaThl  JOJDKHBI
LIEHHOCTH Hay4YHOT'O IO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOLIECTBEHHOU
NPaKTHUKH, OCHOBAHHOTO Ha JIajore KYJIBTYD,
CHOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHME SI3bIKOBOM M YMTATENIbCKOM KYJIBTYPBI
KaK CpeICTBa B3aUMOJICHCTBUSI MEXKAY JIIOAbMH M MTO3HAHUS
MUDPA;

MeranpenmMeTHble  pe3yibTaThl  JIOMDKHBI  OTpaKaTh:
OBnajeHne yHMBEpPCAIbHBIMU yYEOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHdopmarmeii:

- BIQJETh HAaBBIKAMH TOJY4YeHHS WHQPOpPMAIUU U3
UCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSTEIIHO OCYIIECTBIIATH
NOWCK, AaHajh3, CUCTEMAaTH3allMI0 W  HWHTEPIPETALHUIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3[aBaTh TEKCTHl B PAa3IUYHBIX (opMaTrax C y4eTOM
Ha3HaueHUs MHGPOpMAlMU M IeJIeBOW ayJUTOPUH, BHIOMpas
ONTUMAJIbHYIO (POPMY NPEACTABICHUS U BU3yaTU3alUH;

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMAINH,

OTpaxaTb B YaCTH

[IP6 5. YMeHue yuuThIBaThb TIpaHULBI IPUMEHEHUS
U3YYEHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOYKa,
MHeplLMaIbHas CUCTEMa OTCUYETA, UCANIbHBIN ra3; MOAeIu
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUECUHBIN
JNEeKTpUYECKUN  3apsiA, AlepHas  MOJENb  aToMa,
HYKJIOHHasi MOJE€Ib aTOMHOIO fJpa TpU pPEIICHUU
(dbuzmveckux 3a1ay;

ITP6 9. CdhopMuUpOoBaHHOCTH COOCTBEHHOUN MO3UIIUU TIO
OTHOIIEHUIO K (U3UYECKON HHPOPMALMH, TOTYy4aeMOM
U3  pa3sHBIX MCTOYHHUKOB, YMEHHUH  HCIOJb30BaTh
uu(dpoBbIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpeTallid ¥ TMpeACTaBlIeHUs] y4eOHOW W HaydHO-
MTONYJIAPHON uHbOopMaIuy; pasBuUTHE YMEHHU
KPUTHUYECKOT'0 aHaJIN3a MoJIydaeMoi HHPOpMauu




€€ COOTBETCTBUC MPABOBLIM U MOPAJIbHO-3THYCCKHUM HOPMAM;,

- HUCIIOJIBb30BATh cpe€acTBa I/IH(l)OpMaHI/IOHHBIX
u KOMMYHHKAIIUOHHBIX TEXHOJIOT Uit B peIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX MW OpPraHU3allMOHHBIX

3aJad ¢ coOJroieHueM TpPeOOBAaHMM SPrOHOMHUKH, TEXHHKH
0€30MacHOCTH, TUTHUEHBI, PecypcocOepeKeHUs, MMPABOBBIX H
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HH(OPMALIUH,
UHPOPMALMOHHON 0€30MaCHOCTH JMYHOCTH

OK 03.
[InanupoBars

U peaM30BbIBAThH
coOCTBEHHOE
npodeccroHaIbHOE
Y JINYHOCTHOE
pa3BHTHE,
PEIIPUHIMATENbCK
YIO IeSITeIbHOCTh

B
npodeccnoHanbHOM
chepe,
HCIOJIb30BaTh
3HaHMA 110 PaBOBOM
U GUHAHCOBOM
IPaMOTHOCTH

B PA3IUYHBIX
KU3HEHHBIX
CUTYyalHAX

JInyHOCTHBIE pe3yibTaThl JOJDKHBI OTpaXkaTb B  YacTH
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLIEHHMBaThb CUTYalUIl0 H
OCO3HAHHBIE pELIEHUs, OpPHUEHTHUPYSICh Ha
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHUE JMYHOIO BKJIAJ B IIOCTPOCHUE YCTOWYMBOIO
Oyay1uero;

MeranpenmeTHele  pe3yJbTaThl JIOJIKHBI OTpaXkaTh:
OBnazneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUAMMU:
a) caMOOpTaHHU3aIIUS:

- CaMOCTOSATENIBHO  OCYIIECTBIATH  ITO3HABATEIIBHYIO
JIESATEIbHOCTB, BBISIBIIATH po0GJIEeMBlI, CTaBUTH
u (hopMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON
JIEATEIbHOCTH Y )KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs MpOoOJieMbl
C  YY4eTOM  MMEIOLIUXCA  PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

-paciupATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX
IIPEATNIOYTEHU;

- JleNlaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpOBATh €ro, Opartb
OTBETCTBEHHOCTbH 3a PEUICHUE;

-CII0co0CTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IITUPOKON
9PYAULIUY B PA3HBIX 00JACTAX 3HAHUM, TOCTOSIHHO MOBBIIIATH
CBOW 00pa30BaTeNIbHBIN M KYJIBTYPHBIH YPOBEHB;

NPUHUMATh
MOpaJIbHO-

ITP6 9. CdhopMupoBaHHOCTH COOCTBEHHOHN IMO3ULIUU TIO
OTHONIICHHUIO K (pu3mveckoll WMHQPOpPMAIUH, MOIyIaeMOM
U3 pa3HbIX KMCTOYHHUKOB, YMEHHUU  HCIOJIb30BaTh
U(PPOBBIE TEXHOJIOTHH JJISi TIOUCKA, CTPYKTYPUPOBAHHUS,
UHTEPIIPETallud W MpeACTaBiIeHUs] Y4eOHON M Hay4dHO-
HOIYJIAPHON UHpOpPMaLNY; pa3BUTHE YMEHHU
KPUTHYECKOT0 aHaJIM3a MoJy4aeMoil HHpopMaIun
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0) CaMOKOHTPOJIb!

UCIOJIb30BaTh HpPUEMBbl peQIIeKCUU JI OLIEHKH CUTYalluH,
BbIOOpa BEPHOT'O PEIICHUS;

- yMEThb OLIEHUBaTb PHUCKU M CBOEBPEMEHHO IPUHUMATH
pCeICHUS IO UX CHUIKCHUIO,

B) SMOLIMOHAJIbHBIN UHTEIIJIEKT

- CTPEMJICHHUC K JOCTHKCHHIO LCIW U YCHCXY, OITHUMU3M,
MHUIIMATUBHOCTb, YMEHHUE JEeHCTBOBaTh, MCXOIS M3 CBOMX
BO3MOXKHOCTEI;

- CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSIHUE
APYTrux, YyYUTbIBATb €TI0 IPHU OCYIICCTBICHUU KOMMYHUKAIINH,
CHOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHUIO;

- ClIOCOOHOCTh BBICTPAMBATh OTHOIICHHA C JPYTHMMU JIHOAbMMU,
3a00TUTbCS, TIPOSIBJIAT MHTEPEC U pa3pelaTh KOH(INKTHI

OK 04. D¢ddexrTuBHO
B3aUMOJICHCTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JImuHOCTHBIE pe3yNbTaThl JOJDKHBI OTpPakaTh B  YacTH
LIEHHOCTH Hay4YHOT'O IO3HAHMS:

- OBJQZICBaHWE HAaBBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOM,
IPOEKTHON U COLIMAIbHOM JeSITeIbHOCTH;

MeranpenmMeTHple  pe3yibTaThl  JIOJDKHBI  OTPaKaTh:
Ognagenue YHHUBEpCAIbHBIMU KOMMYHHKaTHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ICSITEIIbHOCTb:

- MOHMMAaTh M WCIOJB30BATh MMPEUMYIIECTBA KOMaHIHOU
Y UHIUBUIYaJIbHONU paObOTHI;

- BBIOMpATh TEMaTHKy W METOJbI COBMECTHBIX ICHCTBUH C
Y4eTOM OOILIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOro wieHa
KOJIJICKTHBA;

- IpUHUMATH
OpraHU30BBIBAThH
¥ KOOPJIMHHUPOBATH ACUCTBUS 1O €€ JTIOCTUKEHUIO: COCTaBIATh
IJIaH JIEMCTBHUM, pacHpeleNsaTh pOJIM C Y4YETOM MHEHHU
YYaCTHHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHON PabOTHI;
-OIICHUBATh KAa4eCTBO CBOErO BKJA/Ja U KaKJOr'0 yYacCTHUKA
KOMaHJAbl B OOmMH  pe3ylnpTaT 1o  pa3paboTaHHBIM

OCIn COBMECTHOM ACATCIIBHOCTH,

I[IP6 10. Omnamenue ymeHusMH paboOTaTh B TPYIIIE

C BBIIOJHECHUEM  DPA3IMYHBIX COLMAIBHBIX  POJEH,
IIJIAHUPOBATh paboty TPYIIIIHL, palMOHAIBHO
pacmpenensaTb  AEATEIIBHOCTb B HECTAaHJIAPTHBIX

CUTyallUsiX, aJIeKBaTHO OILIEHMBATh BKJaJ KaXXJIOro W3
YYaCTHHUKOB IpYTIIBI
B pellIEeHHE paccMaTpUBAEMOM POOIEMBbI
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KPUTEPHSIM;
-rpeJylaraTb HOBBIE IPOEKTHI, OLEHHWBATh HJIEU C IO3ULHUU

HOBHM3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
KOOPJAMHHUPOBaTh M  BBIOJNHATH PabOTy B  YCIOBHSX
peanbHOro, BUPTYAJILHOTO u KOMOWHHUPOBAaHHOTO
B3aUMOJICUCTBUS;

-OCYLLECTBJISITh  MO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE
B DPa3IMYHBIX CUTyalMsAX, MPOABIATH TBOPYECTBO U

BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBnaseHre yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHMMATh MOTHUBBI W apTyMEHTHl JAPYTHX JIOACH MpH
aHaJM3e Pe3yJIbTaTOB JCATEILHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIFOACH Ha OIIUOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MHP C MO3UIHH APYTOTO
4eJI0BeKa

OK 05 OcymiecTBisTh
YCTHYIO

Y TUCBMEHHYIO
KOMMYHHKAITUIO

Ha TOCyAapCTBEHHOM
si3b1Ke Poccuiickoi
denepanun

C y4eToM
0COOCHHOCTEH
COLIMAJILHOTO

1 KYJIBTYPHOTO
KOHTEKCTa

JIM9HOCTHBIE  pPe3yJIbTaThI
ACTETHYECKOTO BOCITUTAHHUS:
- 3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUYAsi ICTCTHKY ObITa,
HAYYHOTO M TEXHHYECKOro TBOpYECTBa, CIOpTa, Tpyaa
1 OOIIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTHIECKOTO BOCIIUTAHUS MTPOSBIIATH:
-IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY W TPUPOJHOMY HACIEIWI0, MaMATHUKaM,
TpaaunusM HapoaoB Poccuu, noctmwkenusm Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPY/IE;

JOJDKHBI OTpaXXaTb B YaCTU

MeTtanpeaMeTHBIE ~ pe3yibTaThl  JIOJDKHBI  OTPaXkaTh:
OBnaneHue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH
NEUCTBUSIMU:
a) oO1eHue:

- OCYLIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIIEHNUS, TOHUMATh
3HAYEHHUE COLMAIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKH
KOH(JIMKTHBIX CUTYAIIMI U CMSIr4aTh KOH(IUKTHI;

[IP6 1. CdopMupoBaHHOCTb NPEACTABIECHUNH O pOJIU
U MecTe (PU3MKH U aCTPOHOMMHU B COBPEMEHHOW HayuyHOU
KapTUHE MHpa, O cucrteMoodOpasyromeil ponu (usmku
B pa3BUTHN €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCUICKHUX
U 3apyOeXHbIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH;

MOHMMaHWe (PU3UYECKON CYIIHOCTH  HaOJI0/1aeMbIX
SABICHUM  MHKpPOMHpA, MakpoMupa U  Meramupa;
MOHUMaHWE POJM  aCTPOHOMUU B  MPAKTUUYECKOU
JESTEIbHOCTH 4esI0BeKa

U JalbHEWIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, PpOJIU
¢u3uku B GopMUpPOBAHUU KPYro3opa U (QPyHKIIMOHATEHON
IPaMOTHOCTH YeJOBEKa JUIsl PpEeHIeHHUs MPaKTHUYEeCKUX
3a1a4
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- Ppa3BepHYTO U JIOTHYHO H3Jarathb
C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

CBOIO TOYKY 3pEHHUS

OK 07. ConelicTtBOBaTh
COXpaHEHUIO
OKPYKaroIlEe Cpebl,
pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHHUS

00 U3MEHEHHNH
KJIMMaTa, MPUHITATIBI

JInuaOCTHBIC PE3YJIbTAThl JOJIKHBI OTpaXaTb B YaCTHU
9KOJIOTMYECKOr0 BOCITUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTHUECKON KYJIbTYphI, TOHUMAHHE
BIUSHUS  COLIMAIbHO-DKOHOMHMYECKHUX  MIPOILECCOB  Ha
COCTOSIHHE MPUPOJHOM K COLHMAIBHOM Cpeabl, OCO3HAHUE
[J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOIeM;

- IUITAHUPOBAHKE U OCYILECTBIICHUE IEUCTBUI B OKPYIKAIOIIEH

[MP6 8. CdopMUPOBAaHHOCTh yMEHHSI PUMECHSATH
NOJYYCHHbIC  3HAHWS Ui OOBSICHEHHS  yCIOBHM
MpOTeKaHWs (PU3HUUCCKUX SIBICHHH B TPUPOAC U IS
NPUHATHS TPAKTHYECKUX PEIICHHH B IOBCEIHEBHOU
KU3HH

IL  obecrieyeHus
c OBITOBBIMH

0e30macHOCTH TP OOpaIleHUH
npubopaMd U TEXHUYCCKUMU

OepeKIIMBOro cpelie Ha OCHOBE 3HAHMS Leleld YCTOMYMBOIO PAa3BUTHUSA | YyCTPOWCTBAMM, COXPAHEHUS 370pPOBbS M COOJIIOJCHHUS
IIPOU3BOJICTBA, YeJI0BEYECTBA, HOPM SKOJIOTMYECKOTO NIOBEJICHUS B OKPYIKaIOLIEH Cpene;
3pHEKTUBHO aKTUBHOE  HENpHsATHE  JEHCTBHM, NPUHOCAIIMX  Bpej | IOHMMaHUE HEOOXOIUMOCTH NPUMEHEHUS JOCTHXKEHUI
JIeicTBOBAThH OKpYyXarolleu cpene; ¢buznkn
B YpEe3BBIYAIHBIX - AKTUBHOE HENpUATUE JCUCTBUM, MNPUHOCAIIMX BPEX | U TEXHOJIOIMH Ul palMOHAIBHOIO IPUPOIOIOIb30BaHUS
CUTYyaLHSIX OKpYXaIoIIeH Cpeae;

- YMEHHUE NPOTHO3UPOBATH HEOIArOMPUATHBIE IKOJIOTMUECKHUE

MOCIEACTBUS MPEANPUHUMAEMbIX JEHCTBUM, peIoTBpallaTh

ux
IIK1.1 3HaTh CBOMCTBAa MarepHaioB MU yMETh MOAOUPATh UX IS

KOHCTPYKLHH, Y3JI0B M  J€Taled, MCIOIb3YEMBIX H

OKCIUTyaTUPYEMBIX TPU CTPOUTENBCTBE U OOCIYKHBaHUU

31AHUI U COOPYKEHUN
IIK 1.2 3HaTh (U3NYECKHE 3aKOHBl M MPHUMEHSTh UX MpPU pacuyérax

KOHCTPYKIUHU 31aHUN U COOPYKEHUN
IIK 2.1 UCIIOJIb30BaTh U INPUMEHATH 3HAHUSA [0 TEPMOJMHAMUKE H

MOJIEKYJISIpHOM (hM3MKe MpU MOATOTOBUTEIBHBIX paboTax Ha

CTPOMIIIONIAKAX
IIK 2.3 3HaTh (PU3UYECKHE CBOMCTBA MCIIOJIb3YEMBIX MATEPUAIOB MPH

BBIMIOJTHEHUH CTPOUTENbHBIX U OT/IEJIOYHBIX padoT
IIK 4.2 3HaTh (PU3MYECKUE 3aKOHBI PH BBHITIOJIHEHUH MEPONPHUITHH 110

TEXHUYECKON HKCIUTyaTallud KOHCTPYKLUUNH W HH)XEHEPHOTO

000pyI0BaHUs 3TaHUN
IIK 4.3 3HaTh (PU3MUYECKUE 3aKOHBI M NMPHUMEHSATh UX B JMArHOCTHKE

TEXHUYCCKOI'O COCTOAHMUA KOHCTPYKTHBHBIX JJIEMCHTOB
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OKCIUIYyaTUPYEMBIX 3[AaHMM, B TOM YUCIIE OTIACJIKH BHYTPEHHHUX
U HapyXHBIX IIOBEPXHOCTEH KOHCTPYKTHBHBIX 3JIEMEHTOB
IKCIUTYaTUPYEMBIX 30aHUI

IIK 4.4

UCIIOJIb30BATh 3HAHUS (PU3MUECKUX 3aKOHOB B MEPOIPUATUAX
10 OLIEHKE TEXHUUYECKOTO COCTOSIHUSL M PEKOHCTPYKLIMU 31aHUI
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2. CTpyKTYpa U cojep:kaHue 0011e00pa3oBaTe/bHOM JUCIUNIIHUHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HO padoThI

Bun yueOHo# padoThI Oo0bem B
yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 182
OcHOBHOE coep:Kanne’ 140
B T.4.
TEOPETUYCCKUE 3aHITHS 130
nmabopaTopHbIe padOThI U TPAKTUICCKHUE 3AHITHS 34
IIpodeccuonanbHO OPEHTHPOBAHHOE COJep:KaHMe (CoAepKaHue 24
NPHUKJIATHOro Moay.as)
Kouncyabranumn 10
IIpomexyTounas arrecTanms (3K3aMeH) 8

3 OcHOBHOE colepKaHue BKIIIOUAET COJEPIKATENbHbIE JUHUM [0 yueOHOMY npeamery «Pusuka» (6a30BbIi ypOBEHD)
OenepaibHON  00pa30BaTENIBHON  MPOTpPaMMBl  CpeAHero oOmero o0pa3oBaHUs, YTBEPKACHHOH MPUKA30M
MunncrepcTBa mnpocBemeHus Poccuiickoii ®@epepammu ot 18 mas 2023 r. N 371 (B pemakmum Ilpukaza
Munnpocseniennst Poccuu ot 9 oktsi0ps 2024 r. N 704).

4 TIpoeccHOHANBPHO OPHEHTUPOBAHHOE COAEPKAHHE MOJKET OBITH pACIpPEENeHO IO pasfenaM (TeMaM) Hian
CKOHIICHTPHUPOBaHO B pazjeie [IpukinagHoit Moyib.
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HaumeHnoBanue Copepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPodecCHOHATbHO OPHEHTHPOBAHHOE)S, O0bem | Popmupyembie
pa3esI0B H TeM JIa00paTOpPHBIE U NPAKTHYECKUe 3aHATHS, NIPUKJIAJAHON MOAYJ/Ib (IIPU HAJMYUH) YacoB | KOMIIETEHIIHH
1 2 3 4
Pasnea 1. dusnka u MeTOAbI HAYYHOI'O O3HAHMS 2
Tema 1.1 Conep:xxaHue yueOHOT0o MaTepuajia 2 OK 03
Beenerue @du3uka - HayKa o npupone. Hayuneie MeToabl MO3HAHUS OKpYy Karomero mupa. Pons skcnepumenTal OK 05
1 TEOPMHU B IIPOLIECCE TO3HAHMUS TPUPOJIBL. DKCIEPUMEHT B (pusuke. Moxenuposanue pusmueckux 1 IK 1.1
sBIeHMA W mpoueccoB. Hayunble runoressl. ®Pusnueckue 3aKoHbl W Teopud. ['pammms] 1 IIK 1.2

NPUMEHUMOCTH (pu3nueckux 3akoHoB. IIpuHumn coorBercTBus. Ponb M mecto (Qu3MKU B
(OpMUPOBAHUU COBPEMEHHOM Hay4YHOU KapTUHBI MHUPA, B IPAKTUYECKON JESITEIbHOCTH JIHOJEH

Pa3gen 2. Mexanuka 14
Tema 2.1 Conep:xxanue yueOHOTo MaTepuajia 4
Kunemaruka Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHU4ecKoro JBmkeHus. Cucrema orcyera.
Tpaekrtopusi. Ilepemenienne, CKOPOCTh (CPeiHsss CKOPOCTh, MIHOBEHHAs CKOPOCTh) M ycKopenue 1
MaTepUATLHON TOYKH, MX MPOEKIMH HA OCH CHCTeMbI KoopauHar. CroxkeHue mepemenienui u 1 OK 01
CIIOKEHHE CKOPOCTEN. PaBHOMEpPHOE M PaBHOYCKOPEHHOE MNPAMONMHEWHOe apuwkenue. I'paduxn 1 OK 02
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH M IEPEMENIEHUsS MaTepualbHON Touku o1 1 OK 04
BpeMeHu. CB0OOJHOE MajneHHUe. YCKOpeHue CBOOOMHOrO majeHus. KpuBonmuHelHOEe IBUKEHUE. OK 05
J[BrKEHME MAaTEpUAIbHOM TOYKU IO OKPY>KHOCTH C IOCTOSIHHOW IO MOJYJIO CKOPOCTBIO. YTJIOBas OK 07
CKOPOCTb, JIUHEHas ckopocTh. Ilepuosa u yactota obpanienus. LleHTpocTpeMUTEIbHOE YCKOPEHUE IK1.1
Tema 2.2 Conep:kanue yueGHOr0 MaTepuaia 4 K 1.2
J/lnHamuka IIK 2.1
IIK 2.3
[IpuHiun otHOcuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. IHEpHMaibHbIE CHUCTEMBI OTCUETA. 1 MK 4.2
Macca tena. Cwna. IlpuHnun cynepno3unmu cui. Bropoi 3akoH HeroToHa juid MarepuanbHOU 1
Toukr B HHepuuanbHOil cucteMe orcuera (MCO). Tperuit 3akoH HploToHa ns MaTepuanbHbBIX 1
TOYeK. 3aKOH BceMUpHOro tsaroreHus. Cuna Tspkectu. IlepBas kocmuueckass ckopocTh. Cuila 1

yopyroct. 3akoH ['yka. Bec tena. Tpenue. Bunel Tpenust (mokosi, ckonbxeHus, kauenus). Cuia

5 O6paszoBarenbHas OPraHU3alMs BIPABE CAMOCTOATENLHO ONPEAEATh HOCIEI0BATENLHOCTh U3y EH s PA3eNioB U TeM, BXOJAIIMX B HUX, 4 TAKXKE MepepacipeelsaTh KOJMYeCTBO
4acoB JUISl OCBOCHHUsI OOy4aloUIMMHCS Y4eOHOTO Marepuana, € y4eToM JIOTMKH (OPMHPOBAHHMSI MPEIMETHBIX PE3yJbTaTOB, OOMIMX U MPO(PEeCCHOHAIBHBIX KOMIICTCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUTMHAMHA 0011e00pa30BaTeIbHOT0 U 00MIenpodecCHoHATEHOTO ITUKI0B yaeoHoro miaana OIT CIIO.
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rpenusi. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS M cuiia TpeHus nokos. Kosddumuent tpenus.
Cuia conpoTUBIIEHUS IIPU JBYXKEHUU TeJla B )KUAKOCTH WM rase. [loctynaTensHoe 1 BpalaTeabHOE
NBIDKEHUE a0COJIOTHO TBEPAOTrO Tesa. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BparmieHus. [lnedo cuisl.
YcnoBust paBHoBecHs TBeporo tena B MCO

Tema 2.3 Conep:xxanue yueOHOr0o MaTepuajia 6
3aKOHBI COXPAHEHUSA B [Mexanudeckas paboTa M MOLIHOCTh. KuHeTwyeckas sHeprus. IloTeHIManbHas SHEPrus. 3aKoH|
MEXaHHUKE COXpaHEHHs] MEXaHMYECKOW SHepruu. Pabora CWibl TSOKECTH W CWiIbl ymnpyroctu. Ilpumenenne 1
3aKOHOB coxpaHeHus. Micrnonap30BaHNEe 3aKOHOB MEXaHUKH Il 00BICHEHUS ABUKCHHSI HEOSCHBIX Tel
W JUIS Pa3sBUTHs KOCMUYECKHMX HCCIIEOBAHUM, TPAHUIIBI IPUMEHUMOCTH KJIACCHYECKOM MexaHuku, 1
IMnynbC MaTepuHallbHOM TOYKHM (Tena), CHUCTEMBbl MaTepuajbHBIX ToueK. MMmynbc cuibl U
M3MEHEHME MMITyJbCa Tela. 3aKOH COXPaHEHWs MMITyJbca. PeakrtuBHOE nBukenue. Pabora cwibr| 1
MormHocTs cuibl. KuHernueckast 3Heprusi MmarepuaibHOM Touku. Teopema 00 UW3MEHEHUU
KUHETUYeCKO  sHepruu. lloTteHumanbHas  dHeprus. [loTeHIManbHas  SHEPrust  ymnpyro
neOpMUPOBaHHOM TPYKHHBI. [lOoTEeHIMANbHAS DJHEPrHs Tela BONM3M MOBEpXHOCTH 3emim, 1
[ToTeHnManbHbIE U HEMOTEHUMAIbHBIE CUIIbl. CBsI3b pabOThl HEMOTEHIUAIBHBIX CHII C U3MEHEHUEM
MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. YIIPYTrue U HEYNPYTrHe CTOJKHOBEHUS
[IpakTHYecKue 3aHATHS 2
[TpakTHyeckue paboOTHI:
IMpakTuueckoe 3ansitue Ne 1 - Pemrenne 3amau no teme «IIpUMeHeHNE 3aKOHOB COXpAHEHHS B| 2
MEXAHUKE»
Pa3nen 3. MoJiekyasipHasi pU3MKA H TEPMOJAMHAMHUKA 23 OK 01
Tema 3.1 \Conepmaﬂne y4eO0HOro MaTepuaJia 5 OK 02
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OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBuwxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOACHCTBHS YaCTHI] BEIIECTBA.
Mojenn CTpOCHHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEI U OOBSCHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
bTux Mozene. Macca u pasmepsl moisiekys. KommuectBo BemectBa. IloctosHnas Aoragpo.
TeruoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenbcus. Mopeinb
uaeanbHOro ra3za. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETUYECKOM TEOpPUM HACAIBHOrO Tasa.
AOCoITIOTHAsI TeMIIepaTypa Kak Mepa cpeHel KHHETHYECKON SHEPTUH TEIIOBOTO JIBMYKCHUS YaCTHI]
raza. [lIkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHeHue MeHeneeBa-Kinaneiipona. 3akoH
JlanpToHa. M30mpoliecchl B UeaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduyeckoe
Mpe/ICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

e

Tema 3.2
(OCHOBBI
TePMOTUHAMUKA

Conep:xxanue yueOHOro MmaTepuajia

Buytpennsist sHeprusi. Pabdora u Temnonepenada. KonauuecTBo TEIUIOTHL. YpaBHEHHE TEIJIOBOTO
Oananca. [lepBoeHauano repMoaMHaMuKU. AnabaTHbIN npouecc. Bropoe Hayano TepMOIMHAMMKH.
TeruoBeie aurarenu. KIIJ[ TtemnmoBoro nBurarens. Oxpana mnpuponabl. TepMmoauHamMHuecKas
cucreMa. BHYTpeHHss »Heprus TEpPMOJMHAMHUYECKOW CHUCTEMbI M CIIOCOOBI €€ HW3MEHEHHS.
KonuuecTBo Temnorsl U paboTa. BHyTpeHHSs SHEprusi OJAHOATOMHOTO HIEalbHOrOo rasa. Bunsl
TEIJIONEPEIayu: TEIIONPOBOAHOCTb, KOHBEKILIUS, U3JIy4YeHUE. Y ACNIbHAs TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TemioTel npu Ttemionepenaye. [lonstue o6 ammabatHom mporiecce. IlepBblit 3akoH
TepMoIMHAMMKH. [IpuMeHeHue nepBOro 3akoHa TEPMOAMHAMHUKU K H3ompoueccaM. I'papuyeckas
MHTEeprpeTanust paboThl Taza. Bropoil 3akoH TepmoaumHamuiku. HeoOpatuMocTh mpoleccoB B
npupoze. TemnoBble MamuHbl. [IpuHIMIBEL TeficTBUS TemoBbIX MaluH. [IpeoOpa3oBanus sHEpruu B
TeruIoBbIX MamuHax. Koaddunuent noneznoro aeiictsus teruioBoil mamuubl. [{ukn Kapho u ero
KO3 PUIMEHT MOJE3HOrO AeHCTBUSA. DKOJOrMUYECKHe MpOOIeMbl TEIJIOIHEPreTUKU. TeXHUYecKue
YCTpOIiCTBa M NpaKTHYECKOe MpPUMEHEHHEe: [IBUraTellb BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWIBHUK, KOHIUIIMOHED

el

Tema 3.3
IArperaTHble

Conep:kaHue y4eGHOro MaTepuaia

13

OK 03
OK 04
OK 05
OK 07
I[IK 1.2
IIK 2.1
IIK 2.3
I1K 4.2
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cocrostHusBemecTBa [[lapooOpa3oBanvie W KoHAeHcanws. McnapeHue u kumeHue. AOCONMIOTHasS M OTHOcHTenbHas| 1
1 (dazoBbie BIQXKHOCTh BO3Ayxa. HacwimieHHbI map. YaenpHas Temiiora mnapooOpa3oBaHus. 3aBucumocthl 1
Mepexo/Ibl TEMIIepaTypbl KHUIEHUs OT JaBieHus. TBepmoe temo. Kpucrammmveckue u amopdubie Tema.| 1
AHM30TpOIUs CBOMCTB KpucTtamioB. JKuakue kpucramuibl. CoBpeMeHHble MaTepuanibl. [lnaBnenue uf 1
KpUCTaTU3alus. Y aenabpHas Temora miasinenus. Cyonumanus. Y paBHEHHE TEIJIOBOTO OaaHca 1
1
1
1
IIpakTHYeckHe 3aHATHSA 2
IMpakTuyeckoe 3ansaitue Ne 2 Pemenne 3amad o teme: «CBOICTBA Ta30B, JKUIKOCTEH U TBEPIBIX 2
e
JlabopaTopHble 3aHATHS 2
JlabopaTopuasi pa6ota 1 — « OnpesneneHue BIaKHOCTH BO3AYXa» 2
Pa3znen 4. DiekTpoanHaMuKa 56
Tema 4.1 Copeprxxanue y4eOHOro MmarepuaJia 12
DIIEKTPUIECKOE MOJIE  (DNIeKTpHU3alUs TeN. DNEKTpUYECKuit 3apsa. JIBa Buga JJIEKTPUYECKHMX 3apsaoB. [IpoBOIHHKH, 1 8§ 8;
NUDJIEKTPUKM ¥ TIONYIPOBOJHUKH. 3aKOH COXPAHEHHUS DIEKTPHYECKOTro 3apsana. Bsaumopeiicteue, 1 OK 03
3apsanoB. 3akoH Kymona. ToueuHslil 2IeKTpHYecKuil 3apsaa. DnexTpudeckoe none. Hanpsokennocrs| 1 K 04
DJIEKTPUYECKOTO MoJist. [I[PMHLUII CYNEpPIO3UIUM DIEKTPHUECKUX Mojeil. Jlunuu HampskenHoctn| 1 8K 05
SIIEKTPUYECKOTO 110715, PaGoTa cuil aeKTpocTaTudeckoro moss. Ilorenuuan. Pasnocts norennuanos, 1 K 07
[IpOBOJHUKH M IMDJIEKTPUKHM B DJIEKTPOCTATUYECKOM Moine. JIMdIeKTpHuecKas NPOHMIAEMOCTh| 1 IE[)K 11
DnekTpoeMkocTh. Kongencarop. DIeKTpoeMKOCTh INIOCKOTO KOHAEHCATOPA. DHEPIUs 3apsuKEHHOro, 1 K 1' 5
KOHJIEHCATOpa 1 K 2 1
[IpakTHyecKue 3aHATHUS 2 K 2' 3
IpakTyeckoe 3ansTHe Ne 3 - Pemenue 3aa4 no reMe «JIEKTPHUECKOE MOJIe» 2 K 4'2
JIaGopaTopHble 3aHITHSI 2 ’
Vlabopamopnasn paboma Ne 2 « Onpeoenenue 31eKmpuieckoui eMKoCmu KOHOEHCAmoposy 2
Tema 4.2 Copeprxanue y4eOHOro MaTepuaJja: 19
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3aKOHBI ITOCTOSHHOTO
TOKA

DJIEKTPUUECKHUI TOK. Y CIIOBUS CYLIECTBOBAHUS AIEKTpUUecKoro Toka. Microunuku Toka. Cuia Toka.
[Tocrosiuubiii TOK. Hanpsbkenue. 3akoH Oma il ydyacTKa LENH. DJIEKTPUUECKOE CONMPOTUBIICHHUE.
Y nenpbHOE comnpoTuBieHUe BemlecTBa. [locienoBarenpHoe, napajjielibHOE, CMEIIAHHOE COSAMHEHUE
npoBoAHUKOB. PaboTa snexTpuueckoro Toka. 3akoH J[xoyns-JleHua. MOIIHOCTE 3JIEKTPUYECKOTO
TOKA. DJEKTPOJBIKYIIAsl CUJIa U BHYTPEHHEE COMPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma st
MMOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nemu. KopoTkoe 3aMbIkaHueE.

IIpakTHyecKkue 3aHATHS

HpaKTH‘leCKOG 3anaTne Ne 4 Penenue 3aJa4 I10 TCMC: «3aKOHBI TOCTOSTHHOI'O TOKa)

JlabopaTopHble 3aHATHS

Vlabopamopnasn paboma Ne 3 Hzmepenue 3/[C u enympenne2o conpomusierust UCMO4YHUKA MOoKa
VIabopamopnaa paboma Ne 4 H3yuenue 3akoH08 nOCIe008amMeNbHO0 U NAPALIENbHO20 COeOUHEHUU
NPOBOOHUKO8

VIabopamopnaa paboma Ne 5 Hccnedosanue 3agucumocmu MOWHOCMU NAMNbL HAKATUBAHUS OM
HaNPAXCeHUsl HA e€ 3aXHCUMaX

NN DMNNRPRRPRRPRRPRPRRERRERRRER

N

Tema 4.3
DIEKTPUUECKUN TOK B
[Pa3TMYHBIX Cpeax

3J'I€KTpOHHa$[ MNpOBOAMMOCTE TBEPAbIX MCTAJJIOB. 3aBUCUMOCTH COMMPOTUBJICHHUA MCTAJJIOB OT]
reMriepaTypbl. CBEpXIPOBOJAUMOCTb. DJIEKTPUYECKUH TOK B BakyyMe. CBOWCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoauuku. CoOCTBEHHas M NpUMECHas MPOBOIAUMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p-n-mepexonaa. [lomynmpoBOIHUKOBBIE MPUOOPHI. INEKTPUUYECKUH TOK B pacTBOpax u
paciiaBax 3JEKTPOJUTOB. DJIEKTPOJIUTHYECKAS] TUCCOLMALMUS. DJIEKTPOJIH3. DIEKTPUUYECKUN TOK B
razax. CaMOCTOSITENbHBIM U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [1nazma

Tema 4.4
Mar"auTtHoe 1oJjie

Conep:xanue yueOHOro Mmarepuajia

[TocTossHHBIE MAarHWThHl. B3anMoneNCTBHE TMOCTOSHHBIX MAarHuToB. MarHuTtHoe moje. Bekrtop
MarHuTHOM MHAYKIMH. [IpuHIUI Cyneprno3uiini MarHUTHHIX Mosiei. JIMHMM MarHUTHOW MHAYKIUH.
KapTrHa THHUI MarHUTHOW WHIYKIIUU TIOJIS TIOCTOSIHHBIX MarHUTOB. MarHuTHOE T0JIe TTPOBOTHUKA,
c TokoMm. KapTuHa JMHUN WHIYKIMW MAarHUTHOTO TOJIS JUIMHHOTO NPSIMOTO MPOBOJHUKA M
3aMKHYTOTO KOJIBIIEBOIO IPOBOJHMKA, KaTylIKU C TokoMm. OmbIT Opcrena. Bi3aummoneinicTBue

NpoBOAHMKOB ¢ TokoM. Cuna Ammepa, ee Moaysp U HamnpasiaeHue. Cuna JlopeHua, ee Moaysb U

PR RPRRPRPRPRORPRRRPRRPRERPO®
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HanpaBiieHue. JIBMKeHHE 3apsHKCHHOW YacTHIBl B OJHOPOJHOM MAarHMTHOM Imosie. PaGorta cuiibl
Jlopenua.

IIpakTuyeckue 3aHATHS

Ipakmuueckoe 3anamue Ne 5 Pewenue 3a0au no meme.: «Macnumnoe noney

N

Tema 4.5
DJIeKTpOMarHuTHas
WHTYKITAS

SIBIIeHNE IEKTPOMAarHUTHOM MHAYKIKU. [I0TOK BEKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOABUKYILAs
CHJIa MHIYKUUHU. 3aKOH JJIEKTpoMarHuTHoW mHAykuuu Papanes. BuxpeBoe aIeKTpUYECKOE IOJIE.
ONEKTPOJABMKYIAs CHJIa UHAYKIMHU B NPOBOJHHUKE, ABMXKYIIEMCS IOCTYNATEIbHO B OJHOPOIAHOM
MarHuTHOM none. [IpaBuno Jlenna. MHOYyKTUBHOCTD. SIBlIeHHME CaMOMHIYKIUH. DJIEKTPOIBHKYILASL
CHJIa CAMOMHIYKIIMU. DHEPrUsi MArHUTHOTO IOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE 10JIe

[N
[EEN

JlabopaTopHble 3aHATHSI

Vlabopamopnas paboma Ne 6 «M3zyuenue senenus 21eKmpoMacHUMHOU UHOYKYUUY

NN PR RRPRRERRRR

Pa3nea 5. Koneoanus

U BOJIHbI

w
o

Tema 5.1
MexaHUJecKHne U
PIEKTPOMArHUTHBIE
KOJICOaHHS

Conep:xanue yueOHOro marepuajia

KonebartenbHas cuctema. CBOOOJHBIE MeXaHHWYecKue KojebaHus. ['apMoHMueckue KojeOaHUs.
[lepuon, uactoTa, amruutyna M (Qasza koneOanuil. I[lpykuHHBIH MasTHUK. MaTteMaTHUecKul
MasiTHUK. YpaBHEHHE rapMOHMYecKuX Kkojebanuil. [IpeBpaiieHue >HEpruM Mpu rapMOHHUYECKHX
kosiebanusx. KonebarenbHblii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B HACATBHOM
K0J1e0aTEIbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHMUYECKUMHU M AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
@opmyna TomcoHa. 3akOH COXpaHEHHsS OHHEPIMU B HJCATBHOM KOJeOaTeNbHOM KOHTYpE.
[IpencraBieHue o 3aTyxaroumx KojeOaHUAX. BriHyXeHHbIE MexaHUUYecKue KoneOaHus. PezonaHc.
BoiHyX/1eHHBIE 2JIeKTpOMarHuTHbIe Kosnebanus. Ilepemennblii Tok. CHHYCOUIAIbHBIN TepeMEeHHBIN
TOK. MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUIMTYAHOE U JEHCTBYIOIlee 3HAYEHHE CHIIbI TOKa H
HanpsbkeHus. Tpancdopmatop. [IponsBoacTBo, nepenada U MoTpedIeHHE IEKTPUUECKON SHEPTHH.
JKOJIOTUYECKHE PHUCKHA TPU MPOU3BOJCTBE 3JIEKTpUUecKod sHepruu. KynbTypa HCHOIB30BaHUS
PIIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HU

[
w

PR RRPRRPRRRRE

I[IpakTuyeckue 3aHATHS

IIpakmuueckoe 3anamue Ne 6 Pewenue 3a0au no meme: « nekmpomacHumHble Ko1eoanus u

BOJIHbL))

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
K 1.2
IIK 2.1
IIK 2.3
IIK 4.2
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JIabopaTopHble 3aHATHS

Vlabopamopnasn paboma Ne 7 «H3yuenue pabomol mparchopmamopar

Tema 5.2
MexaHU4ecKne u
PIEKTPOMAarHUTHbHIC
BOJIHBI

Conep:xanue yueOHOro MmaTepuajia

MexaHn4ueCcKre BOJIHBI, YCIOBHs pacnpocTtpaneHus. [lepuoa. CKOpoCcTh paclipoOCTpaHEHUS U JTHHA
BoJHBL. [lomepeunbie u Npoa0JIbHBIC BOJHBL. MHTEpdepeHIms u qudpakins MEXaHWYSCKHX BOJIH.
3Byk. CKkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DIIEKTPOMAarHUTHBIC BOJHBI.
YCIIOBUSL W3IY4YeHHs 3JCKTPOMAarHHTHBIX BOJIH. B3awmHas opuenTanus BekTopoB E, B, v B
DIIEKTPOMAarHuTHOW BoyHe. (CBOHCTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIICHUE,
nonsipu3anus, audpakuus, wuHrtepdpeperuus. CKOpOCTh dJeKTpoMarHuTHbIX BonH. Illkana
QJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAruuMTHBIX BOJIH B TCXHHUKE U 6I)ITy. HpI/IHHI/IHBI
aJMOCBA3M U TeleBuaAeHus. Pagronokanus. DIeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl

Tema 5.3
OnTuka

Conep:xxanue yueOHOro MmaTepuajia

['eomeTpuueckas onrtuka. IIpsMonuHeEiiHOE pacnpoCTpaHEHHE CBETa B OOHOPOAHOU cpexae. Jlyd
cBeTa. TouyeuHbld MCTOYHMK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHMs cBera. [locTpoeHue
M300pakKeHHI B IIIOCKOM 3epkaie. [Ipemomiienne cBeta. 3aKOHBI TPETOMIICHHS cBeTa. AOCOTIOTHBIMH
nokaszarenb npeiaomseHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroia MOJIHOTO
BHYTpeHHero otpaxenus. Jucnepcus csera. CroxHbli coctaB Oenoro csera. [{ser. Cobuparomiue u
pacceuBatomye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE W ONTHYECKas cuja TOHKOM JIMH3BI.
[TocTpoenre m300pakeHUl B COOMpAIONIMX W pacceuBaromux JuH3ax. dopmysia TOHKOM JTHH3HIL.
YBenuyenue, aaBaemoe JuH30M. [Ipenenbl MpUMEHMMOCTH Te€OMETpUYECKO onTuku. BomHoBas
ontuka. MuTepdepenius ceera. KorepeHTHbIE UCTOUYHUKH. Y CIIOBUS HAOMIOACHHUS MAaKCUMyMOB U
MUHUMYMOB B HHTEP(QEPEHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHMKOB.
Judpakus ceeta. Judpakimonnas pemnierka. YClIoBHE HaONIOJCHUS TJIABHBIX MaKCHMYMOB TPH
MaICHUM MOHOXPOMATHYECKOTO CBETa Ha MU(MPAKIIMOHHYI0 pemeTky. [lomspusamnms cBeta

S

JlabopaTopHble 3aHATHSA

Vlabopamopnasn paboma Ne 8 «Onpeoenenue nokazamens npeiomienust Cmexiay
Vlabopamopnasa padoma Ne9 «Onpedenenue OnuHbl C8eMOBOU BOIHbL C NOMOWBIO OUPPAKYUOHHOU
euemxuy

NN B

Pasnesa 6. OcHOBBI ClIeIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

SN

Tema 6.1

\Couepma}me y4e0HOro MaTepuaJa:
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(OCHOBBI CIELIUAIBbHOT
TeOpUHU
OTHOCUTEJIBHOCTHA

[ 'paHMIBI NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuKW. llocTrynaTel  cliemMalbHOW — TEOpUM,
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKyyMe, IIPUHIUI OTHOCUTEIbHOCTH
OliHmTeiiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEUIEHUE BPEMEHU U COKPAILLEHUE JJIMHBI.
OHEpPIrus W UMILYJIbC PEISITUBUCTCKOW dYacTUlbl. CBA3b MacChl € DJHEPIHEH W HMMILYJIbCOM
eJSITUBUCTCKON YacTULIbl. DHEPIUsl IOKOs

Bl

Paznea 7. KBanroBas

duszuka

N
~

Tema 7.1
JJIEMEHTHI KBAHTOBOU
OITUKU

Conep:kaHue y4eOHOr0o MaTepuaJa:

Dotonbl. Popmyna [Inanka cBsi3u HEpPruM (HOTOHA C €r0 YACTOTOW. DHEPTHsl U MMITYJILC (POTOHA.
OtkpeiTie U wuccinenoBanue Qoroddpdexra. OnbiTel A.I. CroneroBa. 3akonsl ¢doTorddekra.
YpaBHenune DiHmreliHa st porodddekra. "KpacHas rpanmma” dorodrddexra. JlaBneHue crerta.
Omneitel [1L.H. JleGeneBa. Xumuueckoe neiCTBUE cBeTa. TeXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE
nprMeHeHne: (OTO3IeMEHT, (HOToaaTIHK, CoTHEeUHas OaTapesi, CBETONO]]

Tema 7.2 CtpoeHue
aToMa

Conep:xxanue yueOHOro MmaTepuaJja:

Mogpenb atoma Tomcona. OnbiTel Pezepdopaa o paccessauto -yactuil. [lnanerapnas Mmonens aroma.
[Toctynatel bopa. M3nydenue u morjouieHne (OTOHOB NMPH HEPeXojie aroMa € OHOTO YPOBHS
OPHEpruu Ha Jpyroi. Buasl cnektpoB. CnekTp ypoBHEH 3HeEpruM artomMa Bojopoja. BomaHoBble
cBoiictBa wactuu. Bomusl ne bpoiina. KopnyckynspHo-BonHOBOM nyanusM. CHOHTaHHOE H
BBIHYJCHHOE H3ilydyeHue. [ludppakius 3JeKTpOHOB B KpUCTA/UIaX. Y CTPONCTBO U MPUHIUI PabOThI
nazepa. TexHMUYECKHE YCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIN aHalu3
(crieKTpOoCKoOM), Ja3ep, KBAHTOBBIA KOMITBIOTED

PR RRPRRPRRERNRRPRRPREREPRPRE

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
I[IK 1.2
IIK 2.1
IIK 2.3
IIK 4.2

Tema 7.3
IATOMHOE PO

Conep:kaHue y4eGHOro MaTepuasa:

[EEN
w

OKCIIEpPUMEHTBI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHHUA Aapa. OTKpBITHE paAOaKTUBHOCTH. OIIBITHI
Pesepdopna mo ompeneneHuio cocTaBa paJAMOaKTUBHOro u3nyuyeHus. CpoiictBa anbga-, Oera-,
ramMma-u3JIy4eHus. BinMsHHME paguoakTMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA H
HeriTpoHa. Hykmonnas monens snpa ['eiizenbepra-lBanenko. 3apsia siapa. MaccoBoe ducio sapa.
3oTonbl. Anbda-pacnaj. DIeKTPOHHBIM U MO3UTPOHHBIM Oera-pacnan. ['amma-uzinydyenue. 3akoH
PaZMoaKTUBHOTO pacnaaa. DHEprus CBA3M HYKJIOHOB B sjpe. SnepHbie cuibl. Jledhekt mMaccel sapa.
SAnepusie peakiuu. Jlenenue u cunTes anaep. Anepusiii peakrop. TepmosiaepHblil cuntes. [Ipobiemsl
M TIEPCHEKTUBBl  SACPHOM DHEPreTHKH. OKOJOTMYECKHE AaCleKThl SIIEPHOW  DHEPIETUKH.
OneMeHTapHble 4YacTUlbl. OTKpbITHE MO3UTpOHA. MeTonbl HaONIONEHUST M PErucTpaluu
HIIEMEHTApHBIX YacTHil. DyHaaMeHTalbHbIe B3auMozeicTBus. EquncTBo pusnyeckoil KapTHHBI MUPA

PR RPRRPRRPRRPRRRRRE
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HpaKaneCRne 3aHATHSA

IpakTiyeckas padora 7. MccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).
TexHUuecKkue ycTpOHCTBa M HPAaKTUYECKOE NMpPHUMEHEHHE: (OTODJIEMEHT, (OTOAATUYUK, COJHEUHas]
Oatapesi, CBETOAMO/], CIIEKTPOCKOI, Ja3ep, KBAaHTOBbII KOMIBIOTEP, AO3UMETpP, kamepa BuibcoHa,
SIIIEPHBIN peakTop, aTOMHasi boM0Oa

Pasnea 8. DiieMeHTBI ACTPOHOMMY ¥ ACTPOPU3UKHU

oo

Tema 8.1 DieMeHTEI
ACTPOHOMUU U
acTpo(hU3UKH

Conep:xanue yueOHOro MmaTepuajia

OTanbl pa3BUTHUS acTpoHOMHH. [IpuKiazHOE M MHPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMHH. Bup
3Be3qHOro Heba. Co3Be3us, sIpKUE 3BE3/1bl, IUIAHETHI, X BUAUMOE JBHkeHHe. ColHeuHas! cuctema.
[lnanetsl 3emHOW rpynnbl. llmanersi-rurantel. Mansie Tena ConnewyHoil cuctembl. ConHIe,
dorochepa u atmochepa. Conaeunass akTuBHOCTh. VicTounuk 3ueprun CoiHIA U 3BE3/. 3BE3/bI, UX
OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma "CHEKTpaJIbHbIA KJIACC - CBETUMOCTH'. 3BE3]lbl IJIaBHOM
[10CJIEI0BATEIbHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTb" JUIs 3B€3/] TJIaBHOM 1OCIIEI0BATEIbHOCTH.
BuyTpeHHee crtpoeHue 3Be3a. COBpEMEHHBbIE MPEACTABICHHUS O MMPOUCXOXKACHUU U SBOJIIOLUY
ConHua u 3Be31. JTanbl )KU3HU 3Be3]. Mueunslil [yt - Hama [Manaktuka. CniupanbHasi CTPyKTYpa
["anakTuky, pacupeleleHne 3Be3], raza U neiiu. [lonoxenune u asmxeHne CosHua B ['anakTuke.
Tunsl ranaktuk. [lnockas u chepuueckas noacuctemsl [amaktuku PaguoranakTHKuM U KBa3aphl.
YepHble AbIpHl B sipax rajakTuk. Beenennas. Pacimmpenue Beenennoil. 3akon Xa66ma. Pa3sberanue
ranmakTuk. Teopust bonbioro B3psiBa. PenrkroBoe uznyuenue. MacmraOHas cTpykrypa BeeneHHoi.
MertaranakTtika. Heperennble mpo6iemMbl acCTpOHOMUU

(o]

PR R R R e

JlabopaTopHble 3aHATHUS

JlabopaTopnasi pa6ora 10. - HabGnroaeHust HEBOOPYKEHHBIM IJ1a30M C UCIOIB30BaHUEM
KOMITHIOTEPHBIX TIPHIIOKEHUH JJI ONIPEIeTICHHUS MTOJI0OKEHNSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO

[1aTy: OCHOBHBIC CO3BC3IHA CeBepHoro HoJIymapus U ApKuc 3BC3/1bI

N

OK 01
OK 02
OK 03
OK 05
OK 07
K 1.1
I[IK 1.2
IK 2.1
IIK 2.3
1K 4.2

Bcero yacos:

164

IMpomexxyTouHasi aTrecTamus (3K3aMeH)

Koncynbranum:

10

O0bEM 00pa3oBaTEIbHONM HATPY3KH !

182
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3. YcaoBus peanu3anuy NporpaMmMbl 0011eo0pa3oBaTeIbHOM TUCHUIIINHBI

3.1. TpeOoBanusi K MHHHUMAJBLHOMY MATEPUAILHO-TEXHUYECKOMY
o0ecrne4eHn 10

B coorBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY OOECIEUYCHHIO Yyd4eOHOTO Tiporecca 0a3oBBIi YPOBEHb Kypca
(bU3UKK Ha YPOBHE CpeHEro 0011Iero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
KaOuHeTa (PU3MKU WM B YCIOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe PU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsI BBIMOJHEHHUS YKa3aHHBIX B Mporpamme Io
bu3MKe  OpaKTUYECKUX  padOT W JEMOHCTPAMOHHOE  00OpYJIOBaHUE.
JleMmoHCTpanonHoe obopyaoBaHue (popMUpyeTcs B COOTBETCTBUU C MPUHIIUIIOM
MUHAMAJIBHON JOCTaTOYHOCTH W OOECTICUMBACT TOCTAHOBKY IEPEUYMCICHHBIX B
mporpamMme 1o (pU3HMKe KITFOUEBBIX JTEMOHCTPAIUi I UCCICIOBAHUS N3Y4aeMbIX
SBJICHMM M TIPOILIECCOB, DMIMUPUUECKUX H (yHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX TpUMeHeHHH. JlabopaTopHoe obopymoBaHue I JTaOOPATOPHBIX H
MPaKTUYECKUX padboT ¢GopMHUpyeTCss B BHUJAE TEMATUYECKHX KOMIUIEKTOB U
obecnieunBaeTcs
B pacy€Te OJIHOr0 KOMIUIEKTa Ha ABYX oOyuaronmxcs. TemaTudeckue KOMIUICKTHI
7a00paTopHOTO O00OPYMIOBAHHUS JOKHBI OBITh TOCTPOSCHBI HAa KOMILUICKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.
O6opynoBanue yueOHOTO KaOMHETA!
- IOCAJI0OYHBIC MECTA MO KOJUYECTBY O0YUaOIIUXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUJIEKT Y4eOHO-HaTJISIHBIX TTOCOOMIA;
- KOMIUICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;
- 3aIaHUS TS IPOBEPOYHBIX PaboT;
- Mpo¢eCCHOHATBPHO OPUEHTHPOBAHHBIC 3aaHUS;
- MaTepuasbl SK3aMeHa.

Texaudeckue cpeacTra 00ydeHus:
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- IEPCOHANBHBIA KOMITBIOTEP C JTUIEH3MOHHBIM MPOrPaMMHBIM 00€CTIEUEHHUEM;

- IPOEKTOP € HKPAHOM.

- 3ampl  (OMONMOTEKa, YWTAJIbHBIA 3al C BBIXOJOM B HH(OpPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTepHET).

[IpumepHBIli  mepedYeHb  JAEMOHCTPAllMOHHOTO U JIaDOpaTOPHOTO
000pyI0BaHUS:

1. [udporas maboparopus 1o GuU3MKe I IPEenoaaBaTers;

2 [Mudposas nabopaTopus 1Mo GuU3MKe 7151 00yIAFOIIETOCS;

3 Bechl TexHHueckue ¢ pa3HOBECaMU;

4. KommuiekT 11t 1a00paTopHOTro NpakTUKyMa 10 ONTHKE;

5 Kommekt 1t 1abopaToOpHOTro NpakTUKyMa IO MEXaHHUKE;

6 KommnekT myis 51a0opaTOpHOro MpPaKTUKyMa II0 MOJEKYJISpHOU
busuke
¥ TEPMOJIMHAMUKH;

7. Kommnekt A 1abopaTOpHOro MNPaKTUKyMa II0 3JIEKTPUYECTBY
(c reneparopom);

8. KommuiekT A u3yuyeHus: BO30OHOBISIEMBIX MCTOYHUKOB 3HEPIUU
(COMTHEYHOM, BETPOBOW 3HEpPruHU, OMO-, MEXAHHUYECKOM U TEPMORIEKTPUUYECKOU
HYHEPreTUKH );

Q. AmrepMeTp J1ab0paTOPHBIN;

10. BonbpT™MeTp 1abOpaTOPHBIN;

11. KonopumeTp ¢ HAOOPOM KaJTOPUMETPHUUECKUX TEJ;

12. TepmomeTp n1abopaTOPHBIN;

13. KommuiekT ansd W3ydyeHHS OCHOB  MEXaHUKH, ITHEBMAaTHUKU
¥ BO30OHOBJISIEMBIX HCTOYHUKOB SHEPTUH;

14. bapomertp-aHepous;

15.  Biok nuTaHus peryaupyemblid;

16. Be0O-xamepa Ha TOABUKHOM IITATUBE;

17. Bupgeokamepa 1715t pabOThI C ONTUYECKUMH PUOOpaAMU;

18. T'enmepatop 3BYKOBOW;
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19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
SIBIICHUSIM;
46.
47.

['urpometp (ICUXpOMETD);

['py3 HaOOpHBIL;

JIlnHaMOMETp IEMOHCTPAMOHHBIM;

KoMruiekT nocy bl AEMOHCTPAMOHHOM C IPUHAJICKHOCTIIMU;
MaHOoMeTp KUAKOCTHOU JEMOHCTPALIMOHHBIN;

Metp 1eMOHCTpallMOHHBIM;

MuKkpockon JEMOHCTPALIMOHHBIM;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CTonuK Mo beMHBIN;

[lITaTuB IEMOHCTPAIMOHHBIN (DU3NUECKUI;

DJEKTPOIUINTKA;

Habop neMoHCTpallMOHHBIN 110 MEXAHUYECKUM SIBJICHUSIM;
Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPAIllaTeIbHOTO IBUKEHUS,
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop nemMoHCcTpanimoHHbIi BOJTHOBBIX SIBJICHUM;

Benepko Apxnmena;

Mastauk MakcBenna;

Habop Ten paBHOrO 00BEMA;

HaGop ten paBHOI Macch;

[Tpubop nnst AeMoHcTpauu aTMOCHEPHOTO TABIICHUS;
[Tpu3ma, HAKJIOHSIOIIASICA C OTBECOM;

Phryar 1eMOHCTpallMOHHBIN;

Cocyabl coobmIaronecs;

CrakaH OTJIMBHOW IEMOHCTPALIMOHHBII;

TpyOxa HptoToHa;

[Tap ITackans;

Habop neMoHCTpalMOHHBIN MO MOJEKYJISIPHOM (U3HKE U TEIMJIOBBIM

Habop n1eMOHCTpallMOHHBIN 110 ra30BbIM 3aKOHAM;

Habop xanuisipos;
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48.
49.
50.
51.
52,
53.
54,
55.

TpyOka aJ1st IeMOHCTPAIIMY KOHBEKIIUU B KUJIKOCTH;
[uuHAPHI CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ kombLOM;

BBICOKOBOJIBTHBIN MCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KaMepTOHBI Ha pe30HAHCHBIX SITUKAX;

Kommiekt npuOOpoB W MNPUHAMIEKHOCTEH [JIsi JE€MOHCTpALUU

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH;

56.

Kommekt HpH60pOB AL U3YUYCHHA IIPHUHIOUIIOB pPaIuoIIprucMa

U pauonepeayu;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.

Komrmuiekt mpoBoaoOB;

Maraut 1yroo0pasHblii;

Marsut nonocoBor J1€EMOHCTPAIMOHHBIN;

Marmmuna snektpodopHasi;

MasATHUK 2JEKTPOCTaTUYECKUI;

Habop mo u3yueHnto MarHuTHOTO T0JI 3eMITH;

Habop neMoHCTpallMOHHBIN IO MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
Habop AeMOHCTpallMOHHBIN 110 MOTYTPOBOAHUKAM;

Habop nemMoHCTpaIimoHHbIH 10 MOCTOSSHHOMY TOKY;

Habop neMOHCTpallMOHHBIN 10 JIEKTPUUECKOMY TOKY B BaKyyME;
Habop 1eMOHCTpaliMOHHBIN MO JIEKTPOANHAMHUKE;

Habop m1st neMoHCTpanu MarHuTHBIX TOJICH;

Habop st ieMoHCTpalyu 3JIEeKTPUIECKUX MOJIEH;
Tpanchopmarop yueOHbINH;

ITamouka cTekJIsTHHAS,

ITamouka >00HHUTOBA,

[Tpubop Jlenna;

CTpenkd MarHuTHHIEC HA IITATUBAX;

CynTaH 371€KTpOCTaTUYECKHI;
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76. lllTaTuBBI H30JUPYIOLIUE;

77. DnexTpoMarHut pa3OOpHBIi;

78. Halop neMOHCTpaIlMOHHBIN 0 TEOMETPUIECKOM ONTHKE;

79. Habop nemMoHCTpaIMOHHBIN IO BOJIHOBOM ONTHKE;

80. CnexkTpockon IByXTpYOHHBIif;

81. Habop ciekTpanabHBIX TPYOOK C HCTOUHUKOM MHUTAHUS;

82. YcranoBka qjis uzyuenus potoddpdexra;

83. Halop nemoHCTpaimoHHbIi Mo nocTostHHOM [1nanka;

84. KoMIUIEKT HaATJIAIHBIX TOCOOUM JJIS TOCTOSITHHOTO UCTIOIh30BaHNUS;
85. Komruiekt nopTpeToB Jyisi opopMIIeHUS KaOUHETA;

86. KommekT 1eMOHCTPAIMOHHBIX yUeOHBIX TaOJIHII.

[IpumepHBIii  mepedeHb  JEMOHCTPAlMOHHOTO U JabOpaTOpHOTO

000pyJOBaHUSI HOCUT PEKOMEHIaTEIbHBIN XapaKTep.

[Ipu Hamuuum HEOOXOIUMOro OOOPYIOBaHUSA 3aHATHS MO (U3UKE

B HEKOTOPBIX CIydasiX MOTYT MPOBOAMUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHOM
OpraHU3aIi MaCTEPCKUX WM Ta00paTOpUsX.

3.2 UudopmanuonHoe odecnevyeHue 00yueHUus

Jist  peanuzanMu  MPOrpaMMbl  JTUCHMIUIMHBI ~ OMONMMOTEYHBIM  (OHJ
o0Opa3oBaTeIbLHON OpraHu3aluy JIOHKEH HUMETh IEeYaTHbIC W/WIU DJIEKTPOHHBIC
y4eOHUKH U pa3pabOoTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYUH), JOMYIIEHHBIE K HMCIOIB30BAHUIO MPHU peann3alii 00pa3oBaTEIbHBIX
porpamMMm cpenHero npoecCuoHaIbHOrO O0pa3oBaHHUsA, pealn3yeMbIX Ha 0Oaze
OCHOBHOT'0 0011ero 00pa3zoBanus’®.

[Ipn peanuzaiuu MPOrpaMMbl JUCIHMIUIUHBI BO3MOXKHO HCIOJIB30BaHUE
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJB30BaHUIO MPHU

peanu3anuy 00pa30BaTeIbHBIX IPOIPAMM CPEAHErO 00LEero o0pa3oBanus’.

® Tpuka3 MunucrepcTBa npocsentenus Poccuiickoit ®enepamuu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepx)aeHUn
(enepasbHOrO  TepedHsT y4eOHMKOB, JIONMYHIEHHBIX K  KCHOJB30BAaHUIO IPH  PEIM3alUN  MMEIOLIUX
TOCYZapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIETO, CPETHETO
o0mero o0pa3oBaHMs OPraHU3ALMSIMH, OCYLIECTBIISIOIINMHE 00pa30BaTENILHYIO JIESTENBHOCT, M yCTaHOBICHUH
MPE/ICIFHOTO CPOKA MCIIOJIb30BAaHHS HCKIIIOYEHHBIX YYEOHMKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4EOHBIX
nocoOuit» (B akTyanpHOH pemakunu). CChlIka Ha yKa3aHHBIA puKa3 akTyaiasHa Ha 20.02.2025 1.

7 Tpuxas MuHucTepcTBa NpocBelieHus Poccuiickoit ®enepannu ot 18 mrons 2024 r. N 499 "O6 yTeepkaeHHH

29



4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS JUCIUNIMHBI

Kontponib uW omeHka pe3yJbTaTOB OCBOCHHUS 0011€00pa3oBaTeIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA 4CPE3 AUCHUINNIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMHUpoBaHUE OOLMX U TPO(PECCHOHANBHBIX KOMIIETEHLIUNA MO pasjeiam

¥ TEMaM COJIepKaHus y4eOHOTO MaTepHaia.

Koa n nHaumenoBanue
(hopMupyeMbIX KOMIIETEHIIH i

Pa3zgen/Tema

TH oeHOYHBIX
MeponpUusI THI

OK 01. BeiGupats cnoco0bl
pelieHus 3aj1a4
npodeccnoHabHOMN e TeIbHOCTH
OPUMEHUTEIBHO K  Pa3IHYHBIM]

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

PO EeCCUOHAIBHON e TEIHHOCTH

KOHTCKCTaM Paszen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paszgen 8 Tema 8.1
ITo c®
OK 02. Hcnonb3oBars| Paznen 2. Temsr 2.1., 2.2., 2.3.
COBpPEMEHHBIE CpencTBa IOUCKa, Paszpen 3. Temsr 3.1., 3.2., 3.3.
aHalln3a u MHTCpHpCTAlNN Pasnen 4. Temnr 4.1.,4.2., 4.3
H(bOpMaLH Pasnen 5. Temsr 5.1.,5.2.,5.3.
1 WH(OPMAIMOHHBIE TEXHOJIOTHH Passien 6. Tema 6.1
s BBITTOJTHEHUS 3aja4

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c

B KOJJICKTUBC U KOMaH/IC

OK 03. [Tnanuposats Paznmen 1. Tema 1.1

M peanu3oBbIBaTh coOcTBeHHOe Paznen 3. Temsr 3.1., 3.2., 3.3.
npodeccroHanbHOe Paznen 4. Temn1 4.1., 4.2., 4.3
151 JUYHOCTHOE pasBUTHE, Pasnen 8 Tema 8.1
MPeITPUHIMATEITHCKY IO o/c

NEesATeTbHOCTh

B  InpodeccuoHaIbHON  cdepe,

MCITOJIh30BaTh 3HAHUS]

M0 TpaBoBOM UM  (UHAHCOBOH

FPaMOTHOCTH B pa3IMYHbIX

PKU3HEHHBIX CUTYaITUSIX

OK 04. D¢ dextuBHo| Paznen 2. Tems1 2.1.,2.2., 2.3.
B3aUMOJIEHCTBOBaTh W paboTath Pasnen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBiasiTh YCTHYIO

Paszmen 1. Tema 1.1

YCTHBIH 0OIpoc;
(bpOHTANBHBIHOIIPOC;
KOHTpOJIbHas paboTa;
Ha0Jr0/1IeHue

3a BBITIOJTHEHUEM
nabopaTopHBIX PadoT;
MpaKTH4ecKue paboThl
(pemenue
Ka4eCTBEHHBIX

U pacyYeTHBIX 3a/1a4);
TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;
BBITIOJTHEHUE
MPAKTUYECKIX
3aJaHuN
npodeccnoHanbHOMI
HaIpPaBJIEHHOCTH;
BEBIIIOJIHEHUE 3aJaHni
IIPOMEKYTOUHOU
aTTecTaluu

(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECypCcoB, JOMYIIEHHBIX K HCIIOIb30BAHHUIO IIPH
peanu3aly MMEIOMNX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IIPOrpaMM HavyajJbHOTO OOIIero,
OCHOBHOTO 00111ero, cpenHero olmero oopa3oBaHus» (B akTyalnbHOW pemakunn). CCplIKa Ha yKa3aHHBIM IpUKa3

aktyasibHa Ha 20.02.2025 .
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U MICbMCHHYIO KOMMYHHKAIIUIO HQA
roCy1apCTBEHHOM A3BIKE]
Poccuiickoit denepanuu ¢ y4eToM
0coOeHHOCTEH COLIMAJIBHOTO
1 KyJIbTYPHOI'O KOHTEKCTa

Pazmen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1r 4.1.,4.2., 4.3

Paznen 5. Temnr 5.1.,5.2,, 5.3.

Pasgen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

ITo/c
OK 07. CopneiictBoBats| Paznen 2. Temsl 2.1., 2.2., 2.3.
COXPAaHEHUIO OKpYXKarolle cpenbl, Pasmen 3. Temsr 3.1., 3.2., 3.3.
PECypCOCOEPEKEHHIO,  IPUMEHSTH Pasmen 4. Temr1 4.1.,4.2., 4.3
3HaHUsA 00 W3MEHEHMHM KJIuMarTa, Pasnen 5. Temsr 5.1.,5.2.. 5.3.
TIPUHIATIBL GepexuBoro Pazmen 7. Temnr 7.1, 7.2
[POM3BO/CTBA, 3(1)(1)6KTE/IBHO Pasnen 8 Tema 8.1
NEHCTBOBaTh B YPE3BBIYAMHBIX

ITo/c
CUTYyaIUsAX

ITK 1.1 3Hath cBOICTBA
MaTepHaoB U YMETh 1010UpPaTh
MX JUIsl KOHCTPYKIIMM, y3JI0B U
neTaseil, UCIoJIb3yeMbIX U
AKCILTYaTUPYEMBIX IPU
CTPOUTENBCTBE M 00CTYKUBAHUU
3IAHUI U COOPYKEHUHU

Pasgen 4. Temsr 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2,, 5.3.

Pasgen 6. Tema 6.1

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

IIK 1.2 3naTh (husmdeckue
BaKOHBI ¥ IPUMEHSTh UX TIPU
pacuéTax KOHCTPYKUUN 31aHUI
1 COOPYKEHHUU

Paszgen 2. Temn1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temsr 4.1.,4.2., 4.3

Pa3zmen 5. Temsr 5.1.,5.2,, 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1

IIK 2.1 wcnionb30BaTh U
MPUMEHSATH 3HAHUS 110
TEPMOJUHAMUKE U
MOJIEKYJISIPHOIN (pU3UKE MpU
MOITOTOBUTENLHBIX pPaboTax Ha
CTPOMILIONIAAKAX

Paznen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Temr1 4.1.,4.2., 4.3

Pasmen 5. Temsr 5.1., 5.2., 5.3.

Pasznen 6. Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3

ITK 2.3 3HaTh (pU3nUecKue
CBOMCTBA HUCIIOJIb3YEMBIX
MaTEpUaoB TP BBIITOJIHEHUU
CTPOUTENIbHBIX U OTJEIOYHbIX
pabot

Pasnen 1. Tema 1.1

Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3
Paznen 8 Tema 8.1

ITK 4.2 3naTh puznueckue
3aKOHBI IIPU BBIIIOJIHEHUH
MEPOITPHUATHI 110 TEXHUYECKON
PKCILTyaTalliy KOHCTPYKIUH 1
MH)KEHEPHOT0 000y 10BaHUS
BIaHuN

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Paznen 8 Tema 8.1

YCTHBIH OIpoc;
(POHTATBEHBIAOIIPOC;
KOHTpOJIbHAs paboTa;
Ha0Jr0/1IeHue

3a BBINTOJIHEHHEM
mabopaTOPHBIX PaboT;
MpaKkTH4ecKre paboThl
(pemienue
Ka4eCTBEHHBIX

Y pacueTHBIX 33ja4);
TECTHPOBAHUE;
pelIeHne Kenc-3a1ay;
BBINOJIHEHUE
MPAKTUYECKHX
3a1aHu I
po¢eCCHOHATBHON
HaNpaBJIeHHOCTH;
BBINOJIHEHHUE 3a/IaHHH
ITPOMEXKYTOUHON
aTTeCcTaluu
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