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[Iporpamma o6mieoOpazoBarensHoii gucrumuinasl OOJ[.11 ®dusmka paspaboTaHa Ha
OCHOBE:

- (hemepadbHOr0 TOCYIapCTBEHHOrO0 00pa30BaTENIbHOIO CTAaHIAPTa CPEIHEro OOIIero
obpazoanus (nanee — PI'OC COO);

- TIPUMEPHON OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMbI CPEIHEr0 O0IIero 0Opa3oBaHMUSI
(manee — [TOOIT COO);

- (exepasbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHIApTa  CPEIHETO
npodeccuonaibHoro oopazopanus (nanee — GI'OC CIIO) 21.02.19 3emieycTpoicTBO;

- mpuMepHOW pabouel MporpaMMbl 0O0IIE00pa30BaTEIbHON TUCHUILUIMHBI «DU3HKa»
TEXHOJIOTMYECKON HaMpaBICHHOCTH (1Sl MPOPEeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIuil);

- yueOHoro miana mo cneruanbHoctu 21.02.19 3emieycTpoiicTBO;

- pabodeii mporpaMMbl BOCIIMTAHUS 110 crieruaibHoCTH 21.02.19 3emiieycTpoiicTBO

Opraau3zanus-pa3padoTUHK: PUHAHCOBO-TEXHOJOIHYECKU I KOJUTIE K OI'BOY BO
«CapaToBCKUI TOCYIapCTBEHHBI YHUBEPCUTET T€HETHKU, OMOTEXHOJIOTHU U WHKEHEPUU UMEHU
H. 1. BaBunoBa»

Pa3paborunk: Cypunckas T.1O.., npenongaBaTens.

PaccmoTtpena Ha 3acelaHUU IPEIMETHOW KOMUCCHH JTUCIUIUTHH 00IIe00pa3oBaTeIbHOrO
uukia, npotokoa Ne 6 or 11.01.2024 ropa.

PaccmoTpena Ha 3aceaHWM IMEJArOrMYECKOTO COBETa KOJUIeka, MPOTOKon Ne 4 or
12.01.2024 rona.

PekoMeH0BaHa METOIUYECKHMM COBETOM KOJIJIEMKAa K HCIOJNB30BAHUIO B y4eOHOM
mpolecce MpH pealu3allid MPOrpaMMbl TMOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BeHa 0
crenpansHocT 21.02.19 3emneyctpoiictBo, mpoTtokoa Ne 4 ot 15.01.2024 rona.



COJEPKAHUE

OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJIMHDbI

CTPYKTYPA U COAEP’)KAHUE
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

. YCJIOBUA  PEAJIM3AIIMHA PABOUYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHDbI

. KOHTPOJIb MU OILEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

cTp.

16

25

26



1. OBIIASI XAPAKTEPUCTUKA PABOUYEN TPOI'PAMMBbI
OBIIIEOBPA3OBATEJbHOMN U CIUIIJINHBI
00/.11 ®usuka

1.1 MecTo IMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mNpogecCHOHANbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meobpazoBarenshas aucuuiinHa OOJ.11 ®dusuka sBiseTcss 00sS3aTENbHON YaCThIO
0011e00pa3oBaTeIbHOTO [MKJIAa 00pa3oBaTeNbHONM NHporpamMMbl 1o crneuuanbHoctu 21.02.19
3eMJIeyCTpONUCTBO.

1.2. llesu U MUIAaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS AU CHUILINHBI:

1.2.1. lleap AUCUMTIIIHHBI

Conepxanne paboueil mporpammbl  obOmieoOpasoBarenbHoil  aucuumuiiabl  «OO/1.11
O®u3nka» HaNpaBiIeHO Ha JOCTH)KEHHE pEe3yJlbTaTOB €€ W3Y4YeHHs] B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccnonansHoi HanpasieHHocTH PI'OC CIIO:

- popmMupoBaHUE y 00yUYAIONINXCS 3HAUMMOCTH (PH3NICCKUX SIBIICHUH ISl COBPEMEHHOTO
KBAJTM(HUIUPOBAHHOTO  CIEIUANIUCTa TPH  OCYIIECTBIEHHH €ro  NpoeCCHOHATBHON
JeSITEIIbHOCTH;

- (opmupoBaHUE €CTECTBEHHO - HAYYHOU IPaMOTHOCTH;

- OBJaJieHHue Cchenu(uuecKoil cucTeMoil (QU3NYECKUX MOHITHHA, TEPMUHOJIOTHEH U
CUMBOJIMKOI;

- OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPHUii, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBJIQJICHME OCHOBHBIM METOJIaMH HAyYHOTO IMO3HAHUSI MPUPOJBI, MCIOJIB3YEMBbIMH B
¢usuke (HAOMIOJCHUE, OMHMCaHWE, W3MEPEHHe, BBIABI)KCHHWE THUIOTE3, IPOBEACHUE
AKCIEPUMEHTA);

- OBJIaJIeHUE YMEHUSAMH 00pabaThiBaTh JIaHHBIE YKCIIEPUMEHTA, OOBSICHATH MOJTYyYEHHBIE
pe3yabTaThl, e1aTh BEIBOJIBL;

- popmupoBanue ymeHus pemarh GU3NYecKue 3a1a4u pa3HbIX YPOBHEH CII0)KHOCTH;

- BOCITUTaHHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO GUBNUYECKYIO HAYKY.

1.2.2.1lnanupyembie pe3yabTaThl OCBOEHMS o01eodpazoBaTeIbHOM
aacIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHHWe MAMCHMIIMHA HMeeT 0pu (HOPMHpPOBAHMM U pPa3BUTUU OOLUX U
npodeccuonanbubix Komnerenuii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.



Kon u nHaumenoBanue
(popmupyembIx
KOMIIeTeHIIMH

IInanupyemble pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupats criocoOsl
peLieHus 3a1a4
podeccnoHaTBEHOM

e TeIbHOCTH
[IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOrO BOCIIUTAHUS:
- TOTOBHOCTH K TpPYAY, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYAOIo0ue;

- TOTOBHOCTbH K aKTHUBHOH ACATCIIbHOCTH
TEXHOJIOTUYECKON M COLUAIbHOW HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, IJIAHUPOBATh U
CAaMOCTOSITEIILHO BBIIMOJHAT TAKYIO JICATEIbHOCTD;

- HHTEpeC K pa3IMYHBIM chepam
MpoQeCCHOHAIBHON JESTEIHHOCTH,

OBnanenue YHHUBEPCAIbHBIMU yueOHBIMU
IIO3HABATCIIbHBIMU HeﬁCTBHHMHI

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEJIBHO dbopmynupoBaTh 17
AKTyaJIM3HpOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIHMBAaTh CYIIECTBEHHBIM MpPU3HAK WIIH
OCHOBAHUA JIA CpaBHeHI/ISI, KJ'IaCCI/ICbI/IKaHI/II/I H
0000ILIEHNS;

- OmIpenessaTh IeNIM JISATSIIbHOCTH, 3a/J1aBaTh
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBISBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B

pacCMaTpruBACMBbIX ABJICHUAX,

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUIA O POJH U MecTe (PU3UKHU U]
AQCTPOHOMUH B COBPEMEHHOM HAy4HOM KApTUHE MuUpa, O
CUCTeMOOpa3yromei poin (U3WKU B Pa3BUTHH CCTCCTBCHHBIX|
HayK 0 BKJaze
[POCCUICKMX W 3apyOeXHBIX Yy4YEHBIX-(DU3UKOB B Ppa3BUTHUE
HayKH;
SIBJICHU MHUKPOMHpAa, MakpoMMpa M Meramupa, HOHHMAaHHUE

, TEXHUKA ¥ COBPEMEHHBIX TEXHOJIOTHH,
MOHMMaHHE (PU3MYECKON CYIIHOCTH HAaOIIOAaeMbIX O

[pOJIM ACTPOHOMHUH B NPAKTHYECKON AESATEIBHOCTH YEJIOBEKA U
MaTbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHHU, POJIU (PU3UKHU B
(bopMUPOBaHUHM KPyro3opa U (PyHKIIMOHAIBHOW T'PAMOTHOCTH
YyesioBeKa JJIs PEeleHUs] MPAaKTHUECKUX 3ajay;

- copMuUpOBaTh YMEHHS pellaTh pAacu€THBIE 3a/a4d C SIBHO
¢uznueckue

3aTaHHOM (I)I/ISI/I‘-ICCKOI\/'I MOZCIIbIO, HUCIIOJIb3YA

3AKOHbI W TMIPUHOUIIBI; Ha OCHOBC aHalin3a YCJIIOBUA 3aJladn
BI>I6I/IpaTB (1)I/I3I/ILIGCKYI-O MOACIb, BBIIACIIATD q)I/I3I/I‘ICCKI/Ie

BCJIMUYUHBI U (I)OpMyJ'IBI, HCO6XOIII/IMLIC g €€ pPCHICHUA,
IMIPOBOAUTE PaCUCThbl U OICHHUBATH

PCAIBHOCTE  MMOJTYYEHHOT'O

BHAYCHU S (i)HSH‘-ICCKOf/i BCJIIMYHHBI; peUIaTb Ka4YCCTBCHHBIC
3aa4yi, BBICTpanBasd JIOTMYCCKH HCIPOTUBOPCUHHUBYIO LCIIOYKY
[pacCyXKIE€HHl ¢  OmoOpol  HA  HW3YYEHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHHUS;

- BJIAACTh OCHOBOIIOJIararOmuMu (1)I/I3I/I‘-ICCKI/IMI/I INOHATHUAMHU H




BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,

OIICHUBATh COOTBETCTBHE PE3yJbTATOB IICIISM,
OIICHUBATH PUCKH TOCIEICTBUN ACSITETbHOCTH;

- pa3BHUBaTh KpEaTHBHOE
PCIICHUH YKM3HCHHBIX MPOOJIeM
0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIAJIETH y4eOHO-

MBIIIJICHUE  IIPH

HaBbIKaMU
MCCIICIOBATENILCKOM UM TPOEKTHOM IEeATEeTHbHOCTH,
HaBBIKAMH Pa3peIIeHUs MPooIIeM;

- BBIIBJISATH MPUYUHHO-CIICACTBEHHBIC CBS3M U
AKTYaJIM3UpOBATh 3aJ/ladyy, BBIIBUTATh THUIIOTE3Y €€
peleHus, HAXOIUTh apryMeHThI TUISE
TOKA3aTeNbCTBA CBOUX YTBEPXKACHUN, 3a/laBaTh
MapaMeTpbl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATH MOJYYECHHBIE B XOJI€ PEIICHUS]
Bajlaud pe3yJbTaThl, KPUTUYECKH OIICHUBATH MX
ITOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIIOBUSIX;

-- YMETh NIEPEHOCUTH 3HAHUS B MTO3HABATEIIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
yMETh HMHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

BbIABUI'ATH HOBBIC

niacu, npeajiaraTtb

OpUTHHAILHBIC TTOIXO/IbI U PEIICHUS;
154 CITOCOOHOCTBH

nux HCIIOJB30BaHUA

[TO3HABATEJIBHON U COIMAIIBHON MTPAKTHKE

BEIMYMHAMHU, XAPAKTEPU3YIOIUMH  (U3NYECKHE IPOIECCHI

(CBH3aHHBIMI/I C MCXaHHMYCCKHMM ABHUKCHHECM, B33,PIMOI[CI>1CTBH€M

TCJI, MCXaHNYCCKUMH KOJICOAaHHSIMUA U BOJIHAMU, aATOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIICCTBA, TCIIJIOBBIMH
[IponcccaMu, OJICKTPUYCCKUM n MAariuTHBIM IIOJIAMU,

HIIEKTPUUECKUM TOKOM, JIEKTPOMArHUTHBIMU KOJEOAHUSMH U
BOJIHAMM; ONTUYECKUMM SBJICHUSIMU; KBAHTOBBIMH SIBICHUSIMH,
CTPOCHHEM aTroMa M aTOMHOIO f1pa, paJlOaKTUBHOCTbHIO);

BJIAJICHUC OCHOBOIIOJIararomuMun ACTPOHOMUYCCKHUMU
[MOHATHUAMHA, IMO3BOJAIOIIMMHA  XapaKTCPU30BaTh  IMPOLECCHI,
[MpouCXOoadAmMre Ha 3BC3J4aX, B 3BC3AHBIX CHUCTEMAxXx, B

MEXTAJTAKTHIECKOM Cpefie; TBIKEHUE HEOSCHBIX T, SBOJIIOIHIO
3Be3]1 U BecenenHol;

- BJIQJICTh 3aKOHOMEPHOCTSMHM, 3aKOHAMHU W TEOPUSIMH (3aKOH
BcemupHoro tarotenus, |, II u III 3akonsr HpioToHa, 3aKoH
COXPAHEHUS MEXaHUYECKOU 3aKOH

SHEPIruu, COXpPAaHCHUA

MMITYJIbCa,  OPUHOUN  CYNEPIO3UINU

HHCPUOHUAITBbHBIX

CWJI,  TPUHLHII

[PABHOIIPABHOCTHU CHCTEM OTCUECTa,

MOJICKYJIIPDHO-KMHECTUYCCKYIO TCOpPHUIO CTPOCHHUA  BCIICCTBA,
ra30BbIC 3aKOHBI, HCpBLIﬁ 3dKOH TCPMOAWNHAMUKHU; 3aKOH
COXPAHCHUS IJICKTPUYICCKOTO 3apdaid, 3aKOH Ky.]'IOHa, 3akoH OMa]
JUIL ydaCTKa HOCeIH, 3aKOH Owma JUISL TIOJIHOM 3HeKTpI/I‘-IeCKOI71
CIIN, 3aKOH I[)KOYJBI - .HCHI_[a, 3aKOH 3HCKTpOMaFHHTHOf/'I

MHAYKIUH, 3aKOH COXpPAHCHUA SHCPIrUH, 3aKOH HpHMOJ’IHHCfIHOI‘O

[PaCIIpOCTPAHCHUA CBE€TA, 34dKOH OTpPaXCHHA CBCTA, 3aKOH
[IPCIOMJICHUA CBE€TA; 3aKOH COXpPAaHCHUSA OHCPIruH, 3aKOH
COXPAaHCHUA HMITYJIbCA, 3aKOH COXpPaHCHUA

DJIICKTPHUYICCKOro 3apsaa, 3aKOH COXpaHCHHUA MaCCOBOro 4wucia,
TIOCTYJIAThI Bopa, 3aKOH PaaANOaKTUBHOI'O




pacnana); YBEPEHHOE HCII0JIb30BaHUE 3aKOHOB u

3AKOHOMEPHOCTEH Mpu aHaMmM3e (QUINICCKUX SBICHUH U

MHTEpIIpeTaluy HHYOPMAIUH,
1 MH(pOpPMaIMOHHBIC
TEXHOJIOTUH ISl BBITOTHECHUSI
3aad npodeccHoHaATBHON
eI TeIbHOCTH

Pa3BUTHUS HAYKH W OOIIECTBEHHOW TIPAKTHUKH,
OCHOBaHHOT'O KYJbTYD,
CIIOCOOCTBYIOILIIETO OCO3HAaHHIO CBOEr0 MecTa B

Ha JUaJIore
[TOJINKYJIETYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKOH
KYJIbTYpbl KaK CpEICTBAa B3aUMOACHCTBUSA MEXIY]
UIXOIbMU U IIO3HAHWS MUDA,

- OCO3HaHHE LIEHHOCTH HAay4YHOW JEATEIbHOCTH,

TOTOBHOCTb  OCYIIECTBISAITh  NPOEKTHYIO U
MCCIIEJOBATEIBCKYIO JIeSITENIbHOCTD
MHIWBUIYaJIbHO U B TPYyIIIE.

OBnageHue YHHMBEpCaIbHBIMU y4eOHBIMU

[O03HABATEIbHBIMU AEHCTBUSAMMU:

B) paboTa ¢ nH(popMaruei:

- BJaJIeTh HAaBBIKAMU NOJY4YEHUs MHPOPMALUU U3
MCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYIIIECTBIISATh TTOMCK, aHAIN3, CHCTEMAaTH3aINI0 U
MHTEPIpETanio HHOOPMAIMH Pa3IHIHBIX BUIOB U
(hopM mpeCTaBICHNUS;

- CO37aBaTh TEKCTHl B PA3NUYHBIX (opMaTax C
yIeTOM Ha3HaueHWs WHGOpMAIMK W IIeJIeBOU
QyJUTOpUU, BBIOMpas  ONTUMAIBHYIO  (Qopmy|

MPCACTABJICHUA U BU3YyaJIU3allhU,

[IPOLIECCOB.
OK 02. Hcnonb3oBaTh B 001acTH IEeHHOCTH HAyYHOTO IMO3HAHUSA: - yMeTb YYWUTHIBaTh TPAHUIIBI TMPUMEHEHHUS H3YyYCHHBIX!
COBpEMEHHBIE CPEJICTBA -chopmMHpOBaHHOCTH MHUPOBO33PEHUSL|(PU3NYECKUX MOJETeH: MaTepuaibHas TOUKa,
[oKCKa, aHaJIu3a u COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIOMHEpLIMaIbHAas CUCTEMa OTCYETa, UAealbHbIN ras;

MOJIEIN CTPOCHUS T'a30B, JKUIKOCTEH U TBEPIBIX TEJ, TOUEUHBIN
PIEKTPUYECKUN 3apsi, sJAepHas MOJEIb aToMa, HYKJIOHHAas
MOJICJTh ATOMHOTO sIJIpa MPH pelicHIH (PU3MIESCKHUX 3ajad.




- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD|

nH(OpMAaIlMK, €€ COOTBETCTBHE IIPABOBBIM |
MOPaJIbHO-3TUYECKUM HOPMaM;

- MCIIOJIB30BaTh CpCIACTBa HH(bOpMaL[I/IOHHBIX 41

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHHUTHBHBIX, KOMMYHHKATHUBHBIX H
OpraHru3allMOHHBIX 3aaa4 C CO6J'IIO,I[€HI/ICM

TpeOOBaHUIN SPTOHOMUKH, TEXHUKU O€301aCHOCTH,

TUTHEHBI, PECypCOCOEPEeKEHHs, TMPaBOBBIX M|
PTHUYECKMX  HOpPM, HOpPM  HH(OPMAIMOHHOH
0€30I1aCHOCTH;

- BJIAJICTh HAaBBIKAMHU pPACIIO3HABAHMS W 3allUThI
nHpopMmaluy, WH(POPMAIMOHHON OE30IaCHOCTH

VIMYHOCTH

OK 03. IlnanupoBats u
[peaTn30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[IpeNPUHIMATENbCKYIO
NesTeNbHOCTD B
podeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6acti 1yxOBHO-HPABCTBEHHOTO BOCITMTAHUS:
-- c()OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHYECKOTO TIOBECHHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh,
OCO3HAHHBIE OPUCHTUPYSCh  HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaga B IOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

- OTBECTCTBCHHOC OTHOIICHHUEC K CBOUM POJUTEIIAM U

peleHus,

(wii) ApYTUM 4YjieHaM CEMbH, CO3/IaHMI0 CEMBbU Ha

OCHOBE  OCO3HAHHOTO  TPHHATHS  IIEHHOCTEW
CEMENHON KU3HU B COOTBETCTBHM C TPAAUIUAMHU
HapoaoB Poccun;

OBitageHue

MEeCTBUSIMU:

YHUBCPCAJIBHBIMU  PETYJIATHBHBIMU

- BJIaACTb
MCIIOJIb3YCMBIMH B (1)I/I3I/IKGZ MMPOBOAWUTH IIPSAMBIC W KOCBCHHBIC

OCHOBHBIMHU  MCETOJaMH  HAYYHOI'O IIO3HAHUA,

3MepeHus (U3MYECKUX BEJIUYHMH, BBIOWpasi ONTHUMAJIbHBINA

cI1oco0 U3MEPCHHUA W HCIIOJb3Yysd HM3BECCTHBIC MCTOABI OLICHKHU

[IOIPEIIHOCTEN  W3MEPEHHM,  INPOBOAWTH  HMCCIIEIOBAHUE
3aBUCUMOCTENl  (U3MUECKUX BEJIUYMH C  HCIOJIb30BAaHUEM
[IPSIMBIX U3MEPEHUN, OOBSICHATh  MOJIyUEHHBIE  pPE3yNbTaThl,

MCTIONB3Ys (PU3UYECKUE TEOPHH, 3aKOHBI M TIOHSTHS, U JeNaTh
BBIBOJBI; COONIOAATh MpaBuja Oe30macHOro Tpyna MpH
[POBEICHUU UCCIENOBAaHNUM B pamkax y4eOHOT0
DKCIIEPUMEHTa U Y4eOHO-HCCIEI0BATENbCKONW JIEATETHbHOCTH C
MCIIONIb30BaHUEM  ITU(POBBIX U3MEPHUTEIBHBIX YCTPOUCTB ¥
imaGopaTopHOTO 000PYIOBAHUS; CHPOPMUPOBAHHOCTS MPEACTABICHUMN O
MeTOoJIaX TONYYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHHWHA - OBIAJIETh

(chopMHUpOBaTh NMPEICTABICHHUS) IPABUIAMH 3alIUCH  (PU3UYCCKUX




a) caMOOpTaHU3aLUs:

- CAaMOCTOSITEJIbHO OCYIIECTBIISATh I03HABATEIbHYIO
NesITeIbHOCTD, BBIABIATH MPOOJIEMbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a1auu B
00pa3oBaTeNbHON JEATENHOCTH U KU3HEHHBIX
CUTYyalUsX;

- CaMOCTOSITEIbHO COCTaBJATh IUIaH pPELICHUs
poOJIEMBl C YYETOM HMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO
[IUPOKOM IPYIUIMU B Pa3HBIX 00JACTIX 3HAHWA,
[MOCTOSIHHO TIOBBIIIATh CBOW 0OOpa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh MPUEMbl peQIeKCUH JUIsl OLEHKU
CUTYalliH, BEIOOpa BEPHOTO PELLICHUS;

- yMETb OLIEHUBAaTh PUCKHU M CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) DMOIIMOHANILHBIM WHTEIUIEKT, MPeoiararoini
c(hOpPMUPOBAHHOCTE:

BHYTpEHHEI MOTHUBALIUH, BKJIFOUAIOLIEH
CTPEMJIEHHE K JOCTHKEHMIO LE€IU U YCIEXy,
ONTUMU3M, WHULIMATUBHOCTb, YMEHHE
ITeliCTBOBATh, HCXO M3 CBOMX BO3MOXKHOCTEH;

- OMIATHM, BKIIOYAIOUIEH COCOOHOCTh MOHUMATh,
SMOIIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH
€ro Npu  OCYUIECTBICHUH  KOMMYHHUKAIIWU,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

bopmyn penbedHO-TOUCUHOM cucTeMbl 0003HaueHuid JI. bpaiis (ams
CITa0OBHIAIINX O0YUArOIINXCS).




- COLIMAJIBHBIX HAaBBIKOB, BKJTFOYAIOLIUX]
CIIOCOOHOCTH BBICTPANBaTh OTHOIICHUS C IPYTUMHU
TIOJIbMU, 3a00THUTHCS, TMPOSIBISATH HWHTEPEC U
pa3peniaTb KOHQIUKTHI

OK 04. Db dexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaH/1e

TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
1 CAaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBbIKAMHU y4eOHO-
MCCIIEIOBATEIIbCKOM, NPOEKTHOM M  COLMAIBHOM
e TeIbHOCTH;

OBnasneHue YHHUBEPCAIbHBIMUY|
KOMMYHUKATHBHBIMU JICHCTBHUSIMHU:

0) COBMECTHAsI e TEIIbHOCTD:

- TOHMMAaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ MHJIMBUyaJIbHOU paboThL;

- TPUHUMATh II€JIM COBMECTHOW JIESITEIILHOCTH,
OpTaHW30BBIBATh U KOOPJAWHUPOBATH JICHCTBHS TI0
e JOCTIDKCHHMIO. COCTaBIITH IUIAH JCHCTBUM,
[pactpeieNsiTh POJU C YY€TOM MHEHUW y4aCTHUKOB
00CYKJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

-  KOODAMHHUPOBATH U BBHINONHATH paboOTy B
YCIIOBUSX pealbHOTO, BUPTYaIbHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJISTH TO3UTHUBHOE CTPATETUYECKOE
MMOBCJICHUE B PA3UYHBIX CHUTYAIUAX, IMPOSIBIIATH
TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.
OBJaJicHAe YHUBEPCATBHBIMH  PETYJISITHBHBIMU
MENCTBUSIMU:

') IPUHATHE ce0s U IPYTUX JTEOCH:

- IPUHUMATh MOTUBBI M apTYMEHTHI JPYTHUX JOJEH

- OBIIQJIETb YMEHHUSIMU DPAa0OTaTh B TPYIIE C BBINOJIHECHHEM
[PA3TMYHBIX COLIMAJIBLHBIX POJIeH, MIaHUPOBaTh pabOTy TPYIIIIbI,
[PAllMOHAJIBHO pAaclpeeiaTh JESATENIbHOCTh B HECTAHJapTHBIX
CUTYalUsX, aI€KBATHO OLIEHUBATh BKJIAJ KaKJI0T0 U3

[Y4aCTHUKOB TpYIIbI B pEUIEHUE pacCMaTpUBaeMoOi poOIeMBbl.




[IpU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;
- MIPU3HaBaTh CBOE MPABO U IMPABO JIPYTUX JIIOJAEH
Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHP C

[MO3UIMK JPYroro 4€jJI0BCKa

OK 05. OcyiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIUIO HA
rOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00y1acTH CTETUYECKOr0 BOCIUTAHUS

- OCTETHMYECKOE OTHOIICHUE K MHUpPY, BKIIOYas]
ADCTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, Tpylda M OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTH BOCIPUHHUMATH Pa3JIMYHBIC BHUJIBI
MCKYyCCTBa, TPAIUIMM U TBOPUYECTBO CBOETO U
TpyTHX OILyIIaTh  3MOIMOHATIHLHOE
BO3/ICIICTBIE UCKYCCTBA;

HapoaoB,

- yOeX/IEeHHOCTh B 3HAUYMMOCTH Ui JMYHOCTH U
00I11eCTBa OTEYECTBEHHOI'O U MUPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJIbTYPHBIX TPaJHLIMA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPA)KEHHUIO B PA3HBIX BUAAX

MCKYCCTB4, CTPEMIJICHHUEC TIPOABJIAATL  KAYCCTBA
TBOpquKOﬁ JINYHOCTH,
OBJ'Ia,[[eHI/Ie YHUBCPCAJIbHBIMHA

KOMMYHHKATHBHBIMH JICHCTBUSMU:

a) oOIeHue:

- OCYIIECTBIATh KOMMYHHUKAIIMH BO BCEX cdepax
PKI3HH,

- pacmo3HaBaTh HEeBepOAILHBIE CPENICTBA OOIICHUS,
COLMAIIBHBIX
KOH(IJIUKTHBIX

ITOHUMATh
[paCIio3HaBaThb

3HA4YCHHUC
MMpCAIIOCBhUIKA

3HAKOB,

- YMETh pacrno3HaBaTh (u3nueckue SBICHHUS (IIPOLECCHl) H
OOBACHITh UX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE U

[PAaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE JIBHXKEHHE, CBOOOIHOE

IMaJICHHUC TCII, JABHIKCHUC 1o OKPYKHOCTH,

TeJ, KoysebaTeIpHOe IBM)KCHUE, PE30HAHC,

WHEpLHS,
B3aNMOJICHCTBHEC
BOJIHOBOE JBMKEeHHE; U dy3us, OpOoyHOBCKOE IBUKEHUE,

CTPOCHHE >KHUJIKOCTCH M TBEPIBIX TEJl, U3MEHEHUE OObeMa Tell
Mpyd  HarpeBaHuU (OXJAXKJACHHH), TEIIOBOE
MCIIApEHUE,  KOHJICHCAllus,
KUTICHUE, BJIIAJKHOCTH BO3/yXa, CBSI3b CPEIHEH KUHETHYECKOH

a0COIFOTHOH

PaBHOBCCHC,
IJIaBJICHUC, KpucCTallin3anus,
PHEPrUu TEIUIOBOIO JIBMJKEHUS MOJIEKYJI C
TeMIepaTypoi, MOBBIIIEHUE JaBJICHUS Ta3a IPU €ro HarpeBaHuu
B 3aKPBITOM COCYJC, CBA3b MCKAY IMapaMETpaMu COCTOSAHUA ra3a
B HU30IIpoLHCCCax; JJICKTpU3aluus TEI, B3aHMOI[CfICTBPIC 3apAa0B,
HArp€BaHUC IMPOBOJHUKA C TOKOM, B3aHMOI[eI>iCTBHC MAarHuToOB,
DIIEKTPOMArHUTHAsT WHAYKLHUS, JAECWCTBUE MAarHUTHOTO TIONSA HA|
[IPOBOJHUK C TOKOM W JABIXKYIIMHCS 3apsfl, 3J€KTPOMarHUTHBIC
HPSIMOJIMHEHHOE PACIpOCTpaHEHHE CBETa,
T paKIus
[MOJISIPU3AIMsl CBETa, JUCIEPCHUs CBETa; (POTORIEKTPUIECKUN PQEKT,
CBETOBOE JaBJICHWE, BO3HMKHOBEHWE JIMHEHYATOTO CIIEKTpa aToMa

KoJIeOaHUS W  BOJIHBI,

OTpakeHHe, TMpeJoOMJIeHHe, HHTep(epeHIs, 171

BOAOPOJa, CCTCCTBCHHAA U UICKYCCTBCHHAA paIUOAKTUBHOCTD.




CUTyallMii ¥ CMATYaTh KOH(IUKTHI;
- Pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY
3PEHMS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

OK 07. ComelicTBOBAaTHL
COXPaHEHHUIO OKPYKAIOIICH
Cpelbl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMAaTa,
[IPUHITUITBI OEPEHKITNBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NeliCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUsIX

B 001acTH 5K0JI0rM4ecKOro BOCIIUTAHUSA:
- c(hOpMHPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPHI,

[IOHVMMAHHE BIIUSHUSA COLUAIBHO-2KOHOMUYECKHX
[IPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM W
COLMAJIBHOM Cpeibl, OCO3HaHHE IJI00AIBHOIO

XapaKTepa 3KOJOTHYECKUX MPOo0IIeM;
- IUIAHUPOBAHWE W OCYUIECTBIICHUE JECHUCTBUU B
OKPY’KaloIllel cpelle Ha OCHOBE 3HaHUs Iesen
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

- AaKTUBHOE HENpUSITHE JEHCTBUM, MPUHOCSIIHNX
BpeEl OKpYXKarollen cpere;

yMEHUe
DKOJIOTUYECKHUE ITOCIIEICTBHS IPEIITPUHUMAEMBbIX

MIPOTHO3UPOBATh  HEOIATOMPHUSTHBIC

NIEHCTBHM, IPEAOTBPAILATh UX;

pacupenue OIIbITA NEeATENbHOCTH
YKOJIOTHUECKOUN

BHaHMI TT0 PHU3UKe

HAITPpaBJICHHOCTHU Ha OCHOBC|

- chopmupoBaTh YMEHUS IPUMEHATH MOJyYEHHBbIE 3HAHUS IS
OOBSICHEHUSI YCIOBUM TNpPOTEKaHUS (PUINYECKUX SIBICHUN B
npupoje OPUHATUS TPAKTUYECKUX  PpEIICHUN
MOBCEAHEBHOM KHM3HHM /s obOecreueHusl Oe30MacHOCTH MpU
c

A A B

oOpaieHun OBITOBBIMA TIPUOOpPaMU U TEXHHUYECKUMH
YCTPOWCTBAMH, COXpPAHEHHs 370pPOBbS M COONIOJECHHS HOPM
PKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAOLIEH cpene;

MOHMMAaHHE HEOOXOJUMOCTH MPUMEHEHUS TOCTHKEHUI (U3NKU

1 TEXHOJIOTUM JJIsI PAadHuOHAJILHOI'O IIPUPOAOIIOJTIBL30BaHMA.




1.3. KoauyecTBO 4YacoB, OTBOJHMOE HA OCBOEHHE NPOrpaMMbl Y4eOHOI
AUCHUILIMHBI

O06beM o0pa3oBaTenbHOM Harpy3ku ooOy4aromierocs: 144 daca,
B TOM YHUCJIE:

B (hopMe MpaKTUIEeCKOW MOATOTOBKHA 46 4acos;

yueOHbIX 3aHsaTuil 132 gaca;

[IpomexxyTouHas arrectanus 12 yacos.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI Y4e0HOIl padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.Y.

OcHoBHOe coJep:kaHue 70
BT. 4..

TEOpETHUECKOe 00yUueHue 70
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 62
MPUKJIAJTHOT0 MOYJIfA)

BT. 4..

TEOpETUIECKOe 00ydeHne 16
MPaKTUYECKHUE 3aHATHS 46
NupuBuayanbHblii IPOEKT 32
IMpome:kyTouHasi aTTecTanusi (3K3aMeH) 12




2.2. TemaTn4yecKMii IJIAH U CoJepPKaHMe YUeOHO TUCUMIIJIMHBI

MEXY IIYTSMH, NIPOMACHHBIMUA TEJIOM 3a IIOCIEAOBATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHH IIpU
PAaBHOYCKOPEHHOM JIBHJKEHHH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYIHO. V3ydeHne IBUKEHHUS IIapUKA|
B BSI3KOH >KUKOCTH. V3ydueHue IBMKEHUs Tela, OpOIIEHHOIO TOPU30HTAIBHO.

JlaGopaTopnast pabora No2. TexHuYeckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIHJIOMET),

HanmenoBanme Coaep:xanue yueOHOro Marepuasia (OCHOBHOE U IPO(ecCHOHAIBLHO OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHUYHMH) 4yacoB
KOMIIeTeHI[UN
1 2 3 4
Pa3znen 1. ®usuka u MeTOIbI HAYYHOTO MIO3HAHUS 2
Tema 1.1 ConeprxkaHue y4eOHOro MaTepuaJia 2 OK 03
Beenenue du3nka - Hayka o npupoje. Hayunsie MeTOAbI MO3HAHUS OKpYXkaroiero mupa. Pois skcnepumenTal OK 05
U TEOPUU B Ipoliecce MO3HAHUS MPUPOJBL. DKCIEpUMEHT B ¢u3uke. MoaenupoBanue (HU3HUECKUX
ABJICHUA U TmpoueccoB. Hayunble runore3pl. @PuU3MYECKHE 3aKOHbI W TEOPUHU. | paHHUIIbI
MPUMEHUMOCTH (u3uuecKux 3akoHOB. I[lpuHunmn coorBerctBus. Ponb u Mecto ¢usuku B
(opMUPOBAHNH COBPEMEHHOM Hay4YHOU KapTUHBI MUpPA, B IPAKTUYECKON JESITEIbHOCTH JTHOEH
Paszaea 2. Mexanuka 22
Tema 2.1 Conep:xxanue yueOHOro MmaTepuajia 8
OK 01
Kunemartuka Mexanudeckoe ABUKeHUE. (OTHOCUTENBHOCTh MEXAHMYECKOro JBWKeHusd. Cucrema OTcyYera.
Tpaekropus. Ilepemenienne, cKkOpocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE OK 02
MaTepUalbHOM TOYKHM, MX MPOEKIMH Ha OCH CUCTEMBbI KoopauHatr. CloXeHue MepeMenieHud u
ClIOKEeHHe cKopocTel. PaBHOMEpHOE M PAaBHOYCKOPEHHOE MNpSMOJIMHENHHOE NBHXKeHHe. ['paduxu OK 04
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHUs, IYTH U MEPEMEIICHHUS] MaTepUalbHOM TOUKH OT]
BpeMeHu. CB0OOJHOE MajneHHUe. YCKOpeHHWe CBOOONHOrOo majeHus. KpuBonuHelHOEe IBUKEHUE. OK 05
JIBr>KeHHE MaTepUanbHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIO CKOPOCTbIO. YTIIOBas
CKOPOCTh, TWHEHHAass CKOPOCTh. [lepros u gactota oOpamienus. LleHTpocTpeMuTebHOE YCKOPEHNE OK 07
JlabopaTopHble 3aHATHS
Jlabopatopnas pabora Nel. M3mepeHme MIHOBEHHOH CKOpOCTH. VcciemoBaHme COOTHOIIEHMsSA| 4




NBUJKEHHUE CHAPSAJOB, LIENHbIE U pEMEHHbIE Nepenayu. TeXHHMYeCKUe YCTpPOMCTBA M MPAKTUYECKOE
MMPUMEHEHNE: MOIIIUITHUKHA, JBH)KEHUE MCKYCCTBEHHBIX CITYTHHKOB. TE€XHHYECKHE YCTPOWCTBA U
[IPAKTUYECKOE IPUMEHEHHE: NOAMNITHUKY, IBUYKEHUE UCKYCCTBEHHBIX CIIYTHUKOB

Tema 2.2

JImHamuka

Conep:kaHue y4eOHOro MaTepuaJjia

[Ipunuun otHocurensHocTH ['anwies. IlepBbiit 3akoH HeroTona. MHepumanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunmun cynepno3unuu cuii. Bropoi 3akon HeroToHa mjisi maTepuanbHOM
Toukl B MHepuuaibHOil cucreme orcuera (MCO). Tperuit 3akoH HproToHa 1uisi MarepHalbHBIX
TOYeK. 3akOH BceMupHoro tsaroreHus. Cuna Tspkectu. IlepBas kocmuueckass ckopocts. Cuila
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenust (moxosi, ckosibxeHus, kauenus). Cuia
TpeHus. Cyxoe TpeHue. Cuiia TpeHHs CKOJBXEHHUS U cuia TpeHus nokos. KoagduuueHnt tpenus.
Cuia cornpoTUBIICHUS IPU JIBUKEHUH TeJla B AKUAKOCTU WiM rase. [locrynaTesnbHoe U BpalaTesbHOE
NBYDKEHUE a0COJIOTHO TBEPAOro Tesa. MOMEHT CUIIbl OTHOCUTENIBHO OCH BpaleHus. Ilnedo cuisl.
'Ycnosus paBHoBecust TBepaoro tena B UCO

JlabopaTopHble 3aHATHUS

JlaboparopHas pabota Ne3. VccnenoBanue 3aBUCMMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B MPY>KUHE
1 pe3nHOBOM oOpasiie, OT X aedopmaruu.

JlaboparopHas pabora Ned. MccnenoBanue yclnoBUil paBHOBECHS TBEPIOrO Tela, MMEIOIIETO0 OCh
BpallEeHUs

JlaboparopHas pabota Ne 5.M3ydeHue nBmxeHus: Opycka Mo HAKIOHHOM TIOCKOCTH O] IeHCTBUEM
HECKOJILKUX CUJI. TeXHHYeCKHe YCTpOI\/JICTBa " MPAKTUYCCKOC MPUMCHCHHUEC: MMOAIINITHUKHU, IBUKCHUC]
MCKYCCTBEHHBIX CITYTHHKOB

Tema 2.3

3aKOHBI COXpPAHCHUSA B
MCXaHUKE

Conep:xanue yueOHOro marepuajia

Mexannyeckass pabota u MouHOCcTh. Kunetnueckas sHeprus. lloTeHuumanbHas >Heprus. 3aKoH
COXpaHEHHUsS] MEXaHM4YeCKOW sHepruu. Pabora cuibl TsDKeCTH W CWiibl ympyroctu. [IpumeHeHme
3aKOHOB COXpaHeHMsI. Ficronb30BaHNE 3aKOHOB MEXaHUKH JIJIsI OOBSICHEHHUS IBIKCHHSI HEOSCHBIX Te|
W JUIA Pa3BUTHS KOCMHYECKUX HCCIEAOBAHUHN, TPAHHUIIBI TPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH.
NMimynbC  MaTepuaqibHOW TOUYKH (Tena), CHUCTEMBl MaTEePHAIBHBIX TO4YeK. VIMITynbC CHIIBI W]
M3MEHEHUE MMITYJIbca Tela. 3aKOH COXPAaHEHHS MUMIyJbca. PeakTuBHOE ABMxkeHHEe. PaboTa CHITBI.
MomHocTh cuiibl. KuHeTudeckass JHeprusi MaTepuanbHOW Touku. Teopema 00 U3MEHEHUU
KUHeTH4Yecko  sHepruu. [loTeHuumanbHas  SHeprus. lloTeHiumanbHas  3HEpPrusi  YHOpyro|




negopMupoBaHHOW TpyXuHBL. [loTeHIManpHast SHEprusi Tena BOJTU3M TOBEPXHOCTH 3EMIIH.
[ToTeHLManbHbIE U HENOTEHUUAIbHBIE CHIIbL. CBA3b pabOThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEIl. YIIPYTHE U HEYIIPYTHUe CTOJIKHOBEHUS

JIabopaTopHble 3aHATHS

JlaGopaTopnass pabora Ne6. MccrmemoBanue CBsI3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOM
PHEPruu Tejla Ha MPUMEPE PaCTSDKEHUs PE3UHOBOIO KryTa. M3yueHue CBSI3M CKOpPOCTEH Tesl Mmpu
Heyrpyrom yaape. MccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHHUECKON SHEPTUH Tela.
JlaboparopHas pabora Ne7. TexHuueckue ycTpoWcTBa M NPAKTHMUECKOE MPUMEHEHHE: BOJOMET,
KOmep, NPYXUHHBIA MHCTOJIET, JB)KEHUE MCKYCCTBEHHBIX CIYTHUKOB M pakeT.lcmonb3oBanue
BAKOHOB MEXaHUKH I OOBSCHCHHS JBUKCHHS HEOCCHBIX T W JUISI Pa3BUTHS KOCMHUYECKHX
MCCIIeI0BAHMH, TPAaHUIIBI IPUMEHUMOCTH KJIACCUUECKOW MEXaHUKH. MIMUTAIisT HEBECOMOCTH

Paznen 3. MoJiekyasip

Hasl (l)I/I3I/IRa U TEPpMOAUHAMHUKA

24

Tema 3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUH

Conep:xanue yueOHOro MmaTepuajia

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpMM M UX OIBITHOE OOOCHOBAHUE.
bpoyHoBckoe nBuxkeHue. Juddysusa. Xapaktep IBHKEHUS U B3aUMOJEWCTBUS YAaCTHIl BEILECTBA.
Mozenu CTpoeHus Ta30B, )KUJIKOCTEH M TBEPABIX TeNl U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE
PTUX Mozened. Macca m pasmepbl Monekyn. KommdectBo BemiectBa. [locrosiHHas Asoranapo.
TennoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenscus. Monens
uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUECKOH TEOpHHM HAEaJbHOro rasa.
AGcotoTHas Temreparypa Kak Mepa cpeHel KUHETHUECKOM 3HepriH TEIIOBOrO IBUKEHUS YacTHUI]
ra3a. [llkana remneparyp KenbBuna. ['a3oBblie 3akoHbl. YpaBHeHne MenaeneeBa-Knaneiipona. 3akon
JlanpToHa. M30mporiecchl B UeaabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe
MpeJICTaBIeHNEe N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

JlaGopaTopHble 3aHATHSA

JlaGoparopHass pabora Ne8. OmpenerneHne Macchl BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE
M3MepeHil 00beMa KOMHATHI, IaBIICHUS] M TeMIIepaTyphbl BO3AyXa B HEH.
JlabopartopHass pabota Ne9. MHcchnemoBanue 3aBHCHUMOCTH MEXKIY MapaMeTpamMH COCTOSHHUS

Pa3peKEHHOTO Tra3a

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07




Tema 3.2

OCHOBEI
TEPMOJIUHAMUKU

Conep:xxanue yueOHOro MmaTepuajia

Buytpennsas sHeprus. PaGota u Temonepenauda. KonuuecTBO TEIIOTHl. YpaBHEHUE TEIJIOBOTO
Oananca. [lepBoeHavasio TepMoiMHaMUKH. AabaTHBIN rpouecc. Bropoe Hauano TepMOAMHAMUKH.
TeruioBele auratenu. KIIJ[ TtemnmoBoro paBurarens. Oxpana npuponbl. TepMoanHamMHuyecKas
cucreMa. BHYTpeHHssS SHEprus TEPMOJWHAMHUYECKOW CHUCTEMBl M CIIOCOOBI €€ HM3MEHEHHS.
KosinyecTBO TEIIOTH M paboTa. BHYTpeHHSs »HEprus OAHOATOMHOIO HJEAJIBHOrO rasa. Bubl
TEIUIONEpeIayt: TEIJIONPOBOJHOCTh, KOHBEKLUA, U3Iy4eHHUE. Y IelIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmyecTBo TemioTsl npu Temonepenade. [lonstue o6 agumabatHoM mpouecce. IlepBblif 3akoH
TepMoJMHAMUKH. [IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKHU K H3ompoueccaM. I'paduueckas
MHTEepIpeTanus padoTsl raza. Bropoil 3akoH TepMmoauHamuku. HeoOpatumocTh mnponeccoB B
npupoze. TemnoBsie MamuHbL. [I[pUHINTIBL ecTBUS TETUIOBBIX MamnH. [IpeoOpazoBaHs SHEPTHH B
rerutoBbIX MammHax. Koadduuument monesnoro aevictBus termmoBoit Mamuuel. L{ukn Kapao u ero
KOO(QHUIMEHT TOJE3HOTO JEHCTBUS. DKOJOTMYECKHE MPOOIEMbl TEIJIOIHEPTeTUKU. TeXHUUECKHe
YCTPOMCTBA M IpaKTMYECKOE NPHUMEHEHME: JBUraTellb BHYTPEHHEro CropaHus, OBITOBOM
XOJIONIBHUK, KOHIULIMOHED

JlabopaTopHble 3aHATHUS

JlaGopatopHnas padota Nel0. Vi3mMepeHune yaenbHON TemI0eMKOCTH

Tema 3.3

ArperaTHble
COCTOSIHUS BEILIECTBA
U (Qa3oBbIe

MEPEXO0/IbI

Conep:xanue yueOHOro marepuajia

[TapooOpa3oBanue u koHAeHcarus. Vcmapenne u kumeHue. AOCOMIOTHasST W OTHOCHUTENbHAs
BIQKHOCTh BO3AyXa. HachlllleHHbI map. YaenbHas TeIjaoTa MNapooOpa3oBaHUs. 3aBHUCHMOCTH
TeMIlepaTypbl KHUIEHUS OT JaBlieHus. TBepaoe Teno. Kpucramnudyeckue u amopdHbie Tena.
AHM30TpONUs CBOMCTB KpuctaymwioB. JKunkue kpuctaibsl. CoBpeMeHHble MaTtepuasl. [lnaBnenue u
KpucTayn3anus. Y ienbHas Teriora miasiaeHus. CyonumManus. YpaBHEHHE TEIIOBOro 0anaHca

JlaGopaTopHble 3aHATHSA

JlaGopatopHnas pabota Nel1. OnpeneneHue BIa)KHOCTH BO3yxa. TeXHUUECKUE YCTPOMCTBA U
[IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJTyUEHUS

COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHN




Pa3nen 4. DiekTpoauHAMHUKA

30

Tema 4.1

DJIEKTPOCTaTHUKA

Conep:xanue yueOHOro MmaTepuajia

OnexkTpu3anus Tel. OJEeKTpudeckuil 3apsa. JBa Bupa siexTpuueckux 3apsanos. IIpoBoaHukw,
NUBJIEKTPUKNA U TOJIYIIPOBOAHUKU. 3aKOH COXPAaHEHUs JIEKTPUUYEcKoro 3apsana. B3aumoneiictue
3apsnoB. 3akoH Kynona. ToueuHslii anekTpuyeckuil 3apsia. Diekrpuueckoe nose. HanpsxeHHOCT
piieKTpuueckoro mnois. IlpuHuun cynepno3uuuu 3JaeKTpUdeckux moseil. JIMHuM HanpsKeHHOCTH
piekTpuueckoro mois. PaGora cunm  anekrpocraruueckoro mons. [lorenuuman.  PasHocTh
noTeHIUaaoB. [IpOBOIHUKM M JAMANIEKTPUKH B 3JEKTPOCTaTHYECKOM Mousie. Jluanekrpuueckas
[IPOHUIAEMOCTb. DJIEKTpoeMKOocTh. KoHaeHcarop. DJEKTpPOEMKOCTh IUIOCKOTrO KOHAEHCATopa.
DHEprus 3apsHKEHHOr0 KOHIEHCATOpa

10

JlaGopaTopHble 3aHATHSA

JlaGopaTopnast pabota Nel2. 3mepenue 37eKTpoeMKOCTH KOHIEHCaTopa

TexHuueckue ycTpoiicTBa M INPAKTUUYECKOE IPUMEHEHHME:  DJIEKTPOCKOI,  3JIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE DIIEKTPONPUOOPOB, KOHAEHCATOpP, KOMMPOBAIbHbBIN
arrapar, CTpyWHBIA IPUHTED

Tema 4.2

ITocTossHHBINI

Toku B pa3smUUHBIX
cpenax

3HeKTpH‘leCKI/Iﬁ TOK.

Conep:xkaHue y4eOHOTro MaTepuasa:

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS dIeKTprueckoro Toka. Mcrounuku Toka. Cuia Toka.
[locTostHubI TOk. Hampsikenue. 3akon Oma 1 yyacTka LENH. JJIEKTPUUYECKOE CONPOTHBIICHHE.
'Y enpHOE conmpoTHBiIEHUE BenlecTBa. [lociaenoBarenpHoe, napaieIbHOE, CMEMIAHHOE COCIMHEHNE
MpoBOAHUKOB. Pabota snexTpuyeckoro toka. 3akoH J[xoyns-JleHma. MOIIHOCTh 3IEKTPHUECKOTO
TOKA. DJEKTPOJBIIKYIIAs CUJia U BHYTPEHHEE COMPOTHBIIEHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOMN) sJeKTpuueckoi menu. KopoTkoe 3aMmbIkaHue. DIEKTPOHHAS MPOBOAUMOCTH
TBEPABIX METAaIlJIOB. 3aBHCHUMOCTD COIPOTHUBIICHUS METaJJIOB oT TeMIepaTyphl.
CBEpXMpPOBOAUMOCTb. JJIEKTPUUYECKUH TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX IYYKOB.
[TonynpoBonuuku. CoOCTBEHHAsi U MPUMECHAs] MPOBOJMMOCTh MOIYIPOBOAHUKOB. CBoOMCTBa p-N-
nepexona. [loaynmpoBOAHUKOBBIE MPUOOPBL. DIEKTPUUYECKUH TOK B PACTBOpAX M paciiaBax
PIIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS JUCCOLMAIMS. DJICKTPOIU3. IDJIEKTPUUYECKUUA TOK B Ta3ax.
CaMOCTOSITETbHBIN M HECAMOCTOSTENbHBIN pa3psia. Monnus. [lna3zma

10

JIabopaTopHbIe 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07




JlaGopaTopnass pabora Nel3. HM3ydeHue CMEIIaHHOTO COCIMHEHHS pPE3UCTOpoB. M3mepeHue
DIIGKTPOJBIDKYILEH CHUJIBI MCTOYHHMKA TOKAa W €ro BHYTPEHHEro comnpoTuBieHus. HaOmronenwue
PIIEKTpOIH3a

Tema 4.3

MarautHo€E noiJIe€.
DJIeKTpOMarHuTHas
WHTYKIIHSL.

Conep:kaHue y4eOHOro MaTepuaJjia

[TocTossHHBIE MarHWThHL. B3anMOIEWCTBHE ITOCTOSHHBIX MAarHuToB. MarHutHoe mone. Bektop
MarHUTHOW MHAYKIWU. [IpUHIMI Cynepno3uiuy MarHUTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIUU.
KapTuHa JIMHUIA MarHuTHOM MHAYKUHH IOJS MOCTOSIHHBIX MAarHUTOB. MAarHUTHOE T0JIE MPOBOIHUKA
c TokoMm. KapTuHa NMHMI MHAYKIMM MarHUTHOTO MOJs JUIMHHOTO MPSMOrO NPOBOJHUKA U
BaMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KaTymku ¢ TokoMm. Omwir Opcrena. BzaumopeiictBue
MPOBOJHUKOB ¢ TOKOM. Cuiia Amriiepa, ee Moayib U HampasieHue. Cuna JlopeHna, ee MOaylb U
HarpaBjeHue. J[BHKeHHE 3apspKeHHOW YacTHIbl B OJHOPOJHOM MarHUTHOM Tmosie. PabGota cuibl
JlopeHua. SIBneHue >3IEKTPOMArHUTHOW HWHAYKUMU. IIOTOK BekTOpa MAarHUTHOM WHAYKIIMH.
DIIEKTPOABMKYIAsA CUJIa HMHIYKIMUHU. 3aKOH dJeKTpoMarHuTHOM wuHaykiuu @apaznes. Buxpepoe
PIEKTPUYECKOE TMOJe. DIJIEKTPOABMKYILAsS CHUJla MHAYKIMM B IPOBOJHUKE, JBHIKYILIEMCS
[IOCTYIIATE€JIbHO B OJHOPOJHOM MarHuTHOM mnoje. IIpaBuno Jlenna. MuaykTMBHOCTB. SIBiIeHHE
CaMOMHAYKIMHU. DJIEKTPOJABIXKYIIAsl CUJIa CAMOMHIYKUHUU. DHEPrusi MarHUTHOTO MOJIsI KaTyUIKU C
TOKOM. DJIEKTPOMAarHUTHOE 0JIe

10

Pa3zgen 5. Kosie0anus v BOJIHBI

28

Tema 5.1
MexaHUJecKue 1
PIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xxanue yueOHOro MmaTepuajia

KonebartenbHas cuctrema. CBOOOIHBIE MexaHWYeckue KojebaHus. [apmoHmdeckue KkojeOaHUs.
[lepuon, uacrorta, amrumTyga U ¢asza konebanuwil. [lpyXuHHBI MasTHHUK. MareMaTuueckui]
MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOanwii. [IpeBpaiieHne >HEpruu NMpu TapMOHHUYECKHUX
koneOanusx. KomebartenbHplli KOHTYp. CBOOOMHBIE DJIEKTPOMAarHUTHBIE KoOJIeOaHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYECKUMH U JIEKTPOMArHUTHBIMUA KOJIEOaHUSIMHU.
@Dopmyna Tomcona. 3akoH CcOXpaHEHHS DJHEPTMM B HICATBHOM KOJIeOATeNThHOM KOHTYpE.
[TpencraBienue o 3aTyxaronux kKojeOaHusX. BeIHyKIeHHBIE MeXaHUYeCKue KoneOanus. Pezonanc.
BoiHyKIeHHBIC DJIEKTPOMAarHuTHbIe KojeOanus. [lepeMennbiii Tok. CHHYCOUIATbHBINA TIEPEMEHHBIH
TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAUYEHHE CHJIbI TOKA M
HanpsokeHus. Tpanchopmarop. [IpousBoacTBo, nepenada u mOTpeOICHUE IIEKTPUUECKON IHEPTHUU.

12

OK 01

OK 02

OK 04

OK 05

OK 07




(DKOJIOTUYECKHE PUCKU IPU IPOU3BOJCTBE SJIEKTPUUECKOM 3Hepruu. KynbTypa HCHOJIB30BaHUSA
PIIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HU

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pabora Nel4. MccrmemoBanue 3aBHCHMMOCTH I€pHOJA MajblX KoJIeOaHWU Tpy3a Ha
HUTH OT JIJTMHBI HUTH U MACChI Tpy3a.

JlaGopaTopnas pabdora Nel5. HccnemoBaHue mepeMEHHOTO TOKAa B IIENM M3 IOCJIEIOBAaTEILHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIKU U PE3UCTOpa

Tema 5.2
MexaHndecKue 1
PIEKTPOMATrHUTHBIE
BOJIHBI

Conep:kaHue y4eGHOT0 MaTepuaJa:

MexaHnueckue BOJIHBI, yclloBUs pacnpocrpaHeHus. [lepuon. CkopocTh pacnpocTpaHEeHUs U AJIMHA
BoNHBL. [lomepeunsie u TpoaosibHbIe BONHBL. MHTEpdepeHnns u audpakius MEXaHUIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DIeKTpOMAarHUTHbIE BOJIHBI.
YcinoBus M3TydeHHUS D3JEKTPOMAarHUTHBIX BOJIH. B3amMmHas opuenrauus BektopoB E, B, v B
DIIEKTPOMAarHUTHOM BojHE. (CBOWCTBAa DJIEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, IPEIOMIICHHUE,
nonspuzanus, audpaxnus, wuHTepdepenuns. CKOPOCTh AIEKTPOMAarHUTHBIX BoiH. Llkanal
QIIEKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH B TeXHHKE U ObITy. IlpuHIimms:
panuocBaA3M U TeneBuaeHus. Pagronokanys. DIeKTpOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl

Tema 5.3

OnTuka

['eomeTpuyeckas onrtuka. [IpsMonuHelHOE pacrmpoCTpaHEHHE CBeTa B OAHOPOJAHOM cpene. Jlyu
cBeTa. ToYeuHbIH HUCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHusi cBera. IlocTpoenue
M300pakeHH B IIIOCKOM 3epkaiie. [Iperomiienne cBeTa. 3aKOHBI MPETOMIICHUSI CBETa. AOCOFOTHBIN
nmokasaTtesnb npeiaomiieHHs. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbBI  yros  IOJHOIO
BHYTpEeHHero otpaxkeHus. [lucnepcus cBera. CroxHblil coctaB 6enoro ceera. L{per. Cobuparomiue u
pacceuBaromye JUH3bl. ToHKas n1uH3a. PDOKYCHOE PACCTOSHHE M ONTHUYECKas CHJIA TOHKOM JIMH3BI.
[TocTpoeHne M300pakeHUM B COOMpPAIOIIMX M PACCEMBAIOLIMX JMH3aX. DOpMylia TOHKOW JIMH3BI.
YBenuueHue, naBaeMoe JIMH30M. IIpenensl NMpUMEHMMOCTH TE€OMETPHUYECKON ONTHKH. BosiHOBas
ontuka. utepdepenius ceera. KorepeHTHble HCTOYHUKU. Y CIIOBHUSI HAOJIOIEHUS MaKCUMyMOB U
MHUHUMYMOB B HMHTEP(EPECHIIMOHHONW KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Judpakmus ceera. udpakuronHas pemieTka. Y CIoBUE HAONIOAEHUS TJIABHBIX MAaKCUMYMOB TIPH
MaJeHU MOHOXPOMATHUECKOT 0 CBETa Ha AUPPaKIMOHHYI0 perieTky. [lonspuzamnus ceta
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JlaGopaTopHble 3aHATHSA




JlaGopaTopnass pabora Nel6. OmpeneneHue mokaszaTels MpeloMIIeHUs crekia. MccnenoBaHue
CBOMCTB M300paKEHUH B JIMH3AX.
JlaGopaTopHas pabora Nol7. HabGnroneHnue auicnepcun cBeTa

Pa3nen 6. OcHOBBI cHIENHAIBHON TEOPUH OTHOCUTEIBLHOCTH 6
OK 01
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 6
OK 02
OCHOBBI cllelIAIbHON ['paHUIBl  MPUMEHUMOCTH — KJIACCHYECKOW  MeXaHWKH. [locTynarel — CHEIHMalbHOW  TEOPHUH
TEOpHH OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHILIUII OTHOCUTEIbHOCTH OK 04
OTHOCHTEILHOCTH OliHmTeiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKpAILEHHUE JJIMHBI. OK 05
OHeprust W HMIYJIbC PEIATUBUCTCKON wyacTuipl. CBs3p Macchl C JHEprued M HUMILYJIbCOM
PENATUBUCTCKOM YacTUIbl. DHEPIUs NOKOs
Pa3znen 7. KBanToBas pusuka 16
Tema 7.1 Conep:xanue yueOHOIo MaTepuaJia: 4
OneMeHThl KBaHTOBON (@oTonbl. @opmyna [Inanka cBsi3u 3HEPruM (POTOHA C €ro YaCTOTOW. DHEprus U UMIYJIbC (POTOHA.
ONTHKH OTtkpbiTe U uccaenoBanue ¢orodddekra. Ombitel A.I. CroneroBa. 3akoHsl ¢oTodpdekra.
YpaBuenue OuHmTedHa 11 poroaddexra. "KpacHas rpanumna" ¢orosrddexra. [aBnenue cpera. OK 01
OnsiTel [1.H. JlebeneBa. Xumudeckoe aeicTBue cBeta. TeXHUYECKHE YCTPOWCTBA M MPAKTUYECKOE]
npuMeHeHHe: (OTONEMEHT, GOTOAATUUK, COJTHEUHasl OaTtapesi, CBeTOAMO] OK 02
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaJia: 6
OK 04
CtpoeHue aToMa Mozens atoma Tomcona. Onbitel Peszepdopaa no paccessuuro -yactunl. [InanerapHas Mojenb aToMa.
[loctynatel bopa. W3nydenne u moriomnieHue (OTOHOB MPH IMEPEXO0Jie aToMa C OJHOTO YPOBHS OK 05
PHEpruu Ha Jpyroi. Buasl crnektpoB. CHeKTp ypoBHEH DSHEprum aroma Bojopona. BomaHoBble
cBoricTBa wyactull. Bomabel ne bpoia. KopnyckymsipHo-BoiaHOBOM nyanu3M. CHIOHTaHHOE W OK 07
BBIHY)KJICHHOE U3i1ydeHue. Judpaxius 31eKTpoHOB B KpUCTaIaX. Y CTPOMCTBO M MPUHLIUI PabOThI
nmazepa. TexHHUYECKHE YCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHWE: CHEeKTPaJbHBIA aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIBIOTEP
JIabopaTopHbIe 3aHATHS 1
JlaboparopHas padota 18. HabmoieHue IMHEHYIaTOTroO CIIeKTpa
Tema 7.3 Copaeprxanue y4eOHOIo MaTepuasa 6




ATOMHOE PO

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIIOXKHOCTh CTPOCHUs sapa. OTKpbITUE PaAHMOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompeneneHuI0 cocTaBa paauoaKTUBHOro wu3nmydenus. CpoiictBa anbga-, Oera-,
ramMma-u3iydeHus. BivsHue paguoakTHUBHOCTH Ha JKUBbIE OpraHu3mbl. OTKpBITHE NPOTOHA U
HeliTpona. Hykionnas monens snpa ['eiizenbepra-MBanenko. 3apsan siupa. MaccoBoe 4HCIO spa.
M3otonbl. Anbda-pacnian. DIEKTPOHHBIM W MO3UTPOHHBIA OeTa-pacman. ['amma-u3inydeHue. 3aKoH|
PaIMOaKTUBHOTO pacmaja. JHEPTus CBS3M HYKJIOHOB B siape. Snepubie cuibl. Jedekt Maccel spa.
SAnepueie peakuuu. Jlenenue u cuHTes saep. AnepHuiii peakrop. Tepmosiaepusiii cuaTe3. [IpodiemMbr
M TIEPCIICKTUBBI  SIICPHOM DHEPreTHUKU. OJKOJOTUYECKHE aCIMEKThl  SJEPHOM IHEPTEeTHUKH.
OneMeHTapHble 4YacTUIbl. OTKpbITHE MO3UTpOHA. MeToasl HAOMIOAEHUS U pEerucTparuu
HIIEMEHTapHBIX dYacTull. DyHIaMeHTalbHbIE B3aUMOACHCTBUSA. EnuHCTBO (Pu3Mueckod KapTHHBI

Mupa

Pasnen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPHU3MKH

Tema 8.1 DeMeHTHI
ACTPOHOMUHU U
acTpopu3nKu

Conep:xxanue yueOHOro marepuajia

Otanbl pa3BUTUS acTpoHOMHH. [IpuKkiiamHOe M MHPOBO33PEHUECKOE 3HAUYEHHE acTpOHOMHH. Bun
3Be3qHOro Heba. Co3Be3us, SpKUe 3B€3/Ibl, IUIAHEThl, UX BUAUMOE JBMKeHHE. CoJIHEUHas cUcTeMa.
[lnanetsl 3emHOi rpynnbl. Ilmanersi-rurantel. Manbie Tena ConHeuHou cuctemsbl. CounHile,
doTtochepa u armochepa. ConHeunasi akTUBHOCTh. VMictounuk sHeprun ColiHIIa U 3B€3/1. 3BE3/bl, UX
OCHOBHBIE XapaKTepUCTHKHU. [lnarpamma "CIIEKTpajbHBIM Kjacc - CBETHMMOCTB'. 3Be3Abl IJIaBHOW
MMOCJIEI0BATELHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTD" IS 3BE€3/] TVIaBHOM ITOCIIEA0BATEIHLHOCTH.
BHyTpeHHee cTpoeHue 3Be3n. COBpPEMEHHBIE IPEACTABICHUS O IPOUCXOXKIACHUM M 3BOJIOLUU
ConHia 1 3Be3/. DTanbl )kKU3HU 3Be3]. Mueunslil [yt - Hama [Nanaktuka. CrinpanbHas CTpYKTypa
["anakTuky, pacnpeneseHue 3Be31, raza U nsuid. Ilomoxenne n npuwxenne ConHua B [amakTuke.
Tunsl ranaktuk. [lnockas u cepuueckas noacucrems! ["amakTuku PaguoranakThku M KBa3apbl.
UepHble nbIpHl B siipax ranakTuk. Beenennas. Pacummpenue Beenennoil. 3akon Xa66mna. Paz6eranue
ramakTuk. Teopus bonbiioro B3psiBa. PenmnkroBoe nznmydenne. MacmrabHas ctpykTrypa Beenennoii.
Mertaranaktuka. Hepeniennble mpo6iemMbl acTpOHOMUU

OK 01
OK 02
OK 03
OK 05

OK 07

IIpoMeskyTouHast aTTecTalusl (3K3aMeH)
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Bcero:

180




3. YCJIOBUS PEAJIM3AIIMMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIJINHBI

3.1 Jlns peaju3amyuy MpPOrpamMMbl JUCHHIUIAHBI JIOJKHBI OBITH NPETyCMOTPEHBI
cJeyIOlIUe crenuaabHble MOMeIeHus:

Kabuner «®usuka» ocHamieH B cooTBerctBuM ¢ 1. 6.1.2.1 oGpa3oBarenbHOI
nporpaMMel 1o crienuanbHocTh 21.02.19 3emueycTpoiicTBO: pabouee MECTO MPEIoIaBaTes;

paboune Mecta 00yJaromuxcs (CTOJIbl YUeHHYECKUEe Jab0opaTOpPHbBIE C TEMATHYSCKUM
000pyI0BaHHUEM JIJIsI BBITIOJHEHHS JIA0OPATOPHBIX Pa0dOT, CTOJIBI OCHAIIEHBI IIJIAHIICTAMH JIS
UCITIOJIB30BaHUsl [U(POBBIX 00pa30BATEIBHBIX PECYPCOB), MYJIBTUMEIUWHBIA KOMILICKC
(KOMITBIOTEp C JIMIEH3HMOHHBIM MPOTPAMMHBIM OO0ECIICYCHHEM, MPOSKTOP, WHTEPAKTHBHAS
JIOCKa, TEJIEBU30p, aKyCTHUYECKHE KOJIOHKH), HU(POBBIE 00pa3oBaTeiIbHBIE PECYpChl IS
MHTEPAKTUBHOMN JIOCKH: BHUpPTyaJbHbIC JIaOOpaTopHbIC pabOThL, OOydaromue M
KOHTPOJIMPYIOIUE  TECThl, BUPTyalbHbIE (U3NYCCKHE  OINBITHI, JIEMOHCTPAIMOHHOE
obopymoBanue (00IIero Ha3HAYSHUS U TeMaTH4eCcKre Habophl); JaboparopHoe 000pyIOBaHUE
(oOmero  Ha3HaueHWss W TeMmarudeckue HaOopbel). Craruveckue, JIHHAMUYECKHE,
JEMOHCTPAIIMOHHBIC U Pa3/IaTOYHbIe MOIeNu. BcrioMorarenbHOe 000pynoBaHuE.

3.2 UudopmanuoHHOe ofecnievyeHne peaaTu3auuy NporpaMmmsbl

Jlnst peanu3aiy MporpaMMbl OMOJIUOTEUHBIH (OH 00pa30BaTENLHONW OpraHU3alUuN
UMEET TICUaTHBIC W/WJIM AJIEKTPOHHBIC 00pa3oBaTeiIbHbIE M WH(POPMAIMOHHBIC PECYPCHI LIS
UCIIOJIB30BaHUs B 00pa30BaTEIIbHOM IPOIIECCe.

3.2.1.0cHOBHBIEC HCTOYHUKHU
1. Poraues, H. M. ®u3uka. Y4ueOHbI Kypc IS cpeiHero npodecCHOHAIbHOIO 00pa30BaHus :
yuebnoe nocodue mst CITO / H. M. Poraues, O. A. JleBuenko. — 3-¢ u3n., crep. — CaHKT-
[erepOypr: Jlaupb, 2024. — 312 ¢. — ISBN 978-5-507-49831-4. — Tekcr : 37eKTpOHHBI //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/403874
2. TapacoB, O. M. ®wusuka : yuebnoe nocodue / O. M. TapacoB. — Mockpa : POPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonansnoe obpazoBanue). - ISBN 978-5-91134-
777-2. - Tekcr : snextpoHHblid. - URL: https://znanium.ru/catalog/product/1012153 (nmata
obparmenust: 15.03.2026). — Pexxum mocTyrma: 1mo mojamnucke.
3. TapacoB, O. M. ®usnka: nabopaTopHbie pabOTHI ¢ BOMPOCAMHU U 3aJaHUSAMHU : yuyeOHOe
nocooue / O.M. TapacoB. — 2-¢ u3., ucnp. u jgon. — Mocksa : POPYM : UTHOPA-M, 2024.
— 97 c. — (Cpennee npodeccuonanbHoe odpazopanue). - ISBN 978-5-00091-472-4. - TekcT :
anekTponHbii. - URL: https://znanium.ru/catalog/product/2192597 — Pexxum noctyma: 1o
TIOJIITUCKE.
4 TTunckuii, A. A. ®usuka : yueOHuk / A.A. [Munckuii, ['.}O. ['pakoBckuii ; mom obmI. pexn.
0. luxa, H.C. ITypeimeBoit. — 4-e uza., ucnp. — Mocksa : DOPYM : UHOPA-M, 2026.
— 560 c. — (Cpennee mpodeccuonanbHoe obpazoBanue). - ISBN 978-5-00091-739-8. -
Tekcrt: anextponnsiii. - URL: https://znanium.ru/catalog/product/

3.2.2. JlomoJHUTEIbHbIE HCTOYHUKH

1. Beepoccuiickue untepret-onumnuast. - URL: https://online-olympiad.ru / - Teker:
JJIEKTPOHHBIN.

2. Hayunas snexrponnas oubnuoreka (H9B). - URL: http://www.elibrary.ru - Tekcr:
JJIEKTPOHHBIN.

3. OtkpoiThIil KOIUTeK. Pusuka. - URL: https://fizic.ru / Tekct: 37eKTpOHHBIIA.

4. JTabopatopHbie pabOThI 110 (PU3UKE C BOMIPOCAMHU U 3aIaHUSIMK [ DJIEKTPOHHBIN pecypc]:
yue6.mocodue / O.M. TapacoB. — 2-¢ u3., ucnp. u jgon. — M : DOPYM : UTHOPA-M, 2018.
— 97 ¢. — (Cpennee npodeccruoHanbHOE 00pa3oBaHUe).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTpoJIb M OllEHKA pe3yJbTaTOB OCBOCHHS O0OIIC00Pa30BATEILHON TUCIUILINHBI
pacKpbIBalOTCA Yepe3 AUCLHUILTMHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U ipo¢heCCHOHAIBbHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJIepKaHus yueOHOro MaTepuara.

Oo0mas/npogeccnonanbHas Pa3znea/Tema Metoab! 1 (popMBbI
KOMIIeTeHIUs KOHTPOJIA
OK 01. Beibupats criocoObl P1,Temal.l,1.2,1.3. TectupoBanue
pelieHus 3a1a4 P2, Tems 2.1,2.2,2.3 YcerHblil onpoc
npodeCcCHOHAIbHON P 3, Temsi 3.1, 3.2, 3.3, 3.4 DuU3NYECKUN JUKTAHT
JIATENLHOCTH IPUMEHHUTENBHO | | 4 Tempi4.1,4.2, 4.3 Habmronenue 3a xonom

K pa3jIMYHbIM KOHTCKCTaM BBITTIOJTHEHU A J'Ia60paTOpHOI7I

PS5, Temsr 5.1,5.2

paboThI
P 6, Temb1 6.1, 6.2 O1eHKa BBITOJHEHUSA
P 7, Temer 7.1, 7.2 1ab0paToOpHOI paboThI

[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT
O11eHKa BBIMOJHEHUS
JIOMaITHUX 3aJJaHui

3almuTa UHIUBUIYaIbHOTO

POEKTa
Brinmonnenue 3aganuit
QG epeHITMPOBAHHOTO
3a4eTa
Bremmonnenue 3aganuii Ha
9K3aMcHE
OK 02. Ucnonws3oBath P1,Temal.1,1.2,1.3 TectupoBanue
COBPEMCHHBIC CPECTBA P 3, Temst 3.1,3.2,3.3,3.4 YcerHbIi onpoc
TIONCKa, aHaIn3a 1 P4, Temor4.1,4.2,4.3 Du3nueckii JUKTAHT
MHTEPIIPETALlMH MHOpMALIHH, PS5, Temrr 5.1,5.2 HaGmronenue 3a Xxo10M
1 UTHPOpPMAIMOHHBIE .
I — P 6, Temr1 6.1, 6.2 BBITIOJTHEHUS JTA0OPATOPHOM
3a/1a4 poecCHOHATIBHON paloThI
JIeSITeIbHOCTH O1eHKa BBIIOJTHEHHS

n1abopaTopHOil paboThI
[IpencraBienue pe3ybTaToB
NpaKkTUYECKUX padoT
KonTponbnas padora
3amuTa UHINBUYaJIbHOTO
MIPOEKTa

Brinonnenue 3amanui

g depeHIIMPOBAaHHOTO
3aueTa

Brinonnenue 3a1annii Ha
JK3aMEHe

OK 03. ITimanupoBats u P1,Temal.1,1.2,1.3 TecTupoBanue
pean30BbIBATH COOCTBEHHOE P2, Tems1 2.1,2.2,2.3 YcTHBIN ompoc
poeCCHOHAIBHOE 1 P 3, Tems1 3.1, 3.2, 3.3, 3.4 Hab6monenue 3a xogom
JUYHOCTHOE Pa3BUTHE, BBHITIOJTHEHUS JIAOOpaTOPHOU
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peINPUHIMATENbCKYIO
JESITEILHOCTh B
npodeccuoHalbHOM cepe,
UCIIOJIb30BATh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHIX

P4, Temsr 4.1,4.2,4.3
P5, Temrr 5.1, 5.2
P 6, Tems! 6.1, 6.2

paboThl

O1eHKa BBIMOJTHEHUS
nabopaTopHOI PabOTHI
[IpencraBnenue pe3yabTaToB
MPAaKTHYECKHUX paboT
3amuTa UHIUBUIYaTBHOTO
IpOoeKTa

Brimonnenune 3amanuit
nudepeHITMPOBaHHOTO
3adera

Brimoanenue 3amanuii Ha
JK3aMEHE

OK 04. D¢ddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTarh B KOJIJIEKTUBE U
KOMaH/1e

P1,Temal.l,1.2,1.3.
P2, Temrr 2.1,2.2,2.3

P 3, Temn1 3.1, 3.2,3.3,3.4
P4, Tems1 4.1,4.2,4.3
P5, Temrr 5.1, 5.2

P 6, Temrr 6.1, 6.2

P7, Temer 7.1,7.2

TectupoBanue

VYeTHbII onpoc
dusnueckuii TUKTAHT
[IpencraBnenue pe3yabTaToB
MPaKTUYECKHUX PaboT
HaGmonenue 3a xo1o0M
BBITIOJIHCHHS JTAOOPATOPHOM
paboTsl

O1eHKa BBIIOIHCHUS
1a00paTopHOI pabOTHI
3almuTa UHIUBUIYaIbHOTO
POEKTa

Brinmonnenue 3aganuit

QG GepeHIIMPOBAHHOTO
3ayera

Brmmonnenue 3agaHuii Ha
JK3aMeHe

OK 05. OcyiiecTBiTh yCTHYIO

U TUCHbMEHHYIO
KOMMYHUKAIIUIO HA
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eToM 0coOeHHOCTEeH
COLMAIBLHOIO U KYJIBTYPHOIO
KOHTEKCTa

P1,Temal.1,1.2,1.3.
P2, Tems 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2,3.3,3.4
P4, Temsr 4.1,4.2,4.3

P 5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2

P7, Temr 7.1,7.2

TectupoBanue

YcTHBIT onpoc
®Ou3n4eCcKuil TUKTaHT
Habmonenue 3a xoaom
BBITIOJTHEHUS JTA0OPATOPHOM
paboTHI

Or1ieHKa BBIMOJTHEHUS
n1abopaTopHOil paboThI
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
KonTponbnas padora
3amuTa UHIUBUIYaIbHOTO
MPOEKTa

Brinmonnenue 3aganui

g depeHIIMPOBAaHHOTO
3adera

BrinosniHenue 3aganuii Ha
9K3aMEHE

OK 07. ConericTBOBaThH
COXPaHEHHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
N3MCHCHHH KJIMMaTa,

P1,Temal.l,1.2,1.3.
P2, Temrr 2.1,2.2,2.3
P 3, Temsr 3.1,3.2,3.3,34
P4, Temsr 4.1,4.2,4.3

TectupoBanue

YceTHBIT onpoc
HaOmronenne 3a xomom
BBINOJIHEHUS 1TAOOpaTOPHOI
paboThI
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MIPUHITUTIBI OEPEKITHBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

P 5, Temrr 5.1, 5.2
P 6, Temsr 6.1, 6.2
P7, Temsr 7.1, 7.2

O1LcHKA BBLINTOJIHEHUA
nabopaTopHOil paboThI
[IpencraBieHue pe3yabTaToB
MIPaKTUYECKUX padoT
3amuTa UHIUBUIYaTBHOTO
MPOEKTa

Brinmonnenue 3amannit
Qg epeHIIMPOBaAHHOTO
3ayera

Brinmonnenue 3agaHuii Ha
JK3aMeHe
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