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1.1. MecTo AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mNpogecCMOHATbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI
O6meob6pazoBatenbHas aucuuruinHa OO/, 13 dusuka siBnseTcs: 00s13aTeIbHON YacThiO
o01ieo0pa3zoBaTeabHOro uKiIa odpa3zoBareiabHoi nporpammel CIIO B cooTBETCTBUU €
®I'OC no cneunansHoct 23.02.01 Opranusanus nepeBo30K U yrnpaBleHUE Ha
TpaHcnopTe (10 BUIaM)

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

1.2.1. Hean nuCHUATUIMHBI:

Conepxanue mporpamMbl o01eoopazoBarenbHoi auctuminabl OO/1.13 duszuka
HAIIPaBJICHO Ha JOCTH)KEHUE CIEAYIOIIUX LIENEH:

dbopMupoBaHue MHTEpPECAa U CTPEMJICHUSI OOYyYaIOMUXCAd K HAYYHOMY H3YYEHUIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJie MO3HaHUsA W (HOpMUPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOILICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMupoBaHue HAYYHOTO MHUPOBO33PECHHUS KaK pe3ysibTaTa H3YYCHHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHHH OOBSCHITH SIBJICHUS C HMCIOJIB30BAaHUEM (PU3MUECKUX
3HAaHUW W HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHue MPEACTaBICHUNW O PO (PUMKK IS  Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JocTwkenue >TUX 1eleld oOeclieyuBaeTcs pEIICHUEM CIeAYIOIUX 3aaad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHHE CHUCTEMbI 3HAHHM 00 00mMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIOYAsl MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, DJIEKTPOAMHAMUKY,
KBAHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHUE YMEHHMH NPUMEHSITh TEOPETUUYECKUE 3HAHUA Ui OOBSICHEHHS
¢uznueckux SBICHUW B MPUPOJAE W JJsl TPUHATHS MPAKTUUECKHX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CITOCOOOB pEUICHUSI PAa3IMYHBIX 33/1ad C SABHO 3aJlaHHON (PU3NYECKOMN
MOJIETIBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHue (PU3UIECKON MOJIENH,
COOTBETCTBYIOILIEH YCIOBUAM 3a]1auu;

NOHUMaHUe (HU3MIECKUX OCHOB U MPUHIIUIIOB IEUCTBHS TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U  MPOBEIICHHS
(bu3HUeCKnX IKCIIEPUMEHTOB, aHAM3a W WHTEpIpeTanuu WHGOPMAIIH, ONpeIeIeHuUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUU JUIl PAa3BUTHUS YMEHHH NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATEIbHOCTH

OcobGeHHOoCTh, (POPMUPOBAHUS COBOKYITHOCTH 3a/lady W3y4YeHUs (PU3UKU IS
CUCTEMBI CPETHETO MPOPECCHOHATHPHOTO 00pa30BaHMs 3aKII0YACTCS B HEOOXOAMMOCTH
peanuzanuu  OpodecCHoHaNbHOM  HANmpaBIEHHOCTHM  pellaeMbIX  3aaad, YydéTa
0COOCHHOCTEH cdephl AESITEIbHOCTH OYyAyHIUX CHEHUATUCTOB, T.€. (POPMHUPOBAHUS
MEKIIPEIMETHOTO COJEPKAHUS OJHOTO WM HECKOJbKUX Pa3/ieNoB JUCHUILIAHBI



dusznka ¢ onHOM wuiau  Oonee  0oOmMIENPO(PECCHOHATBHBIX  JUCIUIUIMH WU
npodeccuoHanbHbIM MoaysieM. [Ipu 3TomM 1y Takoro pasjena(oB) oOecrieyuBaeTCs
OBJIaJIcHUE OOYYaIOIMUMHUCS YMEHUSMHU TPOBOAUTH MPSMbIC U KOCBEHHBIC W3MEPCHUSI,
WCCJICIOBAHMS 3aBUCHUMOCTECH (PU3NUYECKUX BEIMYMH ¥ TIOCTAHOBKY OIIBITOB IIO
MPOBEpPKE TMPEIOKEHHBIX THUIOTE3. bOJbIIOE BHUMAHHUE YHACISACTCS PEIICHUIO
pacuy€THBIX M KAaueCTBEHHBIX 3anad. JlJis pacdy€THBIX 3a7ad TPHOPUTETOM SIBIISFOTCS
3aJa4d C SBHO 3aJaHHOW W HESBHO 3aJaHHON (U3NYECKON MOENbIO, MO3BOJISIIOIINE
MIPUMEHSTh NU3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasneiia Kypca, Tak U
WHTETPUPYS TPUMEHEHHWE 3HAHWW W3 Pa3HbIX pa3zaeioB. /[ KauyecTBEHHBIX 3aaad
MPUOPUTETOM  SBJISIOTCS  3aJaHUs Ha  OOBSCHEHWE/TIPEACKa3aHWe MPOTCKAHUS
(bU3UYEeCKUX SBJIICHUHN U TIPOIIECCOB B MpodhecCHOHANIbHOM cepe.

1.2.2. Ilnanupyemsbie pe3yJabTaTbl OCBOeHHsI 001Ie00pa3oBaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT Ipu popmupoBanuu u pazsutun OK u TIK.



Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHUHI

OK 01. BpiOupatrp crnoco0bl

peuieHust 3ajga4
npogdeccuoHaIbHOM
AeSITeIbHOCTH
NPUMEHUTEIbHO K

PA3JIUYHBIM KOHTEKCTAM

H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo6muel
B yacTél TPYI0BOr0 BOCIIMTAHUA:
- TOTOBHOCTh K Tpydy, OCO3HAHHE IICHHOCTHU

MacTepPCTBa, TPYHOIIO0OHE;

- TOTOBHOCTh K  AaKTHBHOM  JIEITEIBHOCTU
TEXHOJIOTHYSCKOM M COIUAILHOM HaIIPaBIICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATL, INIAHUPOBAThH U
CaMOCTOSTEILHO BBIIIOIHATH TAKYIO JIEITECILHOCTD;

- UHTEpeC K pa3Nu4yHbIM chepam mpodeccruoHambHOM
JIeSITEILHOCTH,

OBJaanenue VHHUBEPCAJbHBIMHU Y4eOHbIMU
Mnmo3HaBaTECJIbHbBIMMU I[CﬁCTBP[SIMPlZ

a) 0a30BbIE JIOTHYECKHE TEeHCTBUA .

- CaMOCTOSTEIHLHO (hopMyIUpOBaThH 41
aKTYaJIM3UpOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBCHHBIH TPU3HAK WIH

OCHOBaHHWs JUIA CpaBHEHHS, Kilaccupukamum u
00001IEHN S,
- ONpeneNIATh U JACATCIBHOCTH, 3aJ1aBaTh

napaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpruBaeMbIX SBIICHUSX;

- BHOCHUTb KOPPCKTHBBI B JCSATEIbLHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM, OLICHUBATh PUCKHU
HOCIICACTBHH JICATCIILHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIIJICHHE MPU PEIICHUN
YKU3HEHHBIX TPoOIEM

0) 0azoBbIe HCCIeN0BaTENIbCKHE IeiCTBHS:

- BJIAJIETh HABBIKAMHU Y4€OHO-HCCIEI0BATEIbCKONU U
MPOEKTHON JIeATeIbHOCTH, HAaBBIKAMH pa3pelieHus
npobiuem;

- BBIABJIATH IMPUYUHHO-CIICACTBCHHBIC CBA3HW U

JucuninHapHbIe2
- c()OPMUPOBAHHOCTH TPEJCTABICHUN O POJIM U MecTe (PU3WKHU U
aCTPOHOMHHM B COBPEMEHHOM HAaydyHOW KapTMHE MHpa, O
CUCTEMOOOpasyrone poiau (U3UKH B PA3BUTHH ECTECTBEHHBIX
HAayK, TEXHUKM ¥ COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJC
POCCHUUCKHUX U 3apYOCKHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH;
MOHUMaHUE (PU3UYECKON CYIIHOCTA HAOIIOJAaEMbIX SBJICHHI
MUKpPOMHpA, MaKpOMHpa W MeramMupa; IOHUMaHHUE pPOJHU
ACTPOHOMHUM B TPAKTHUYECKOW JICSITEIIbHOCTH 4YEJIOBEKa W
JanbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHHU, POIH (PU3UKU B
dbopMupoBaHHM Kpyro3opa W (HYHKIMOHAIBHONH TPaMOTHOCTH
YeJIOBEKa JUTsl pelIeHus MPAaKTUUECKHUX 33]1a4;
- BJIAJIETh OCHOBOIIOJATAIOMIMMHU (U3NUYECKUMH TOHSATUSIMHU H
BEJIMYMHAMHU,  XaPAKTEPU3YIONIUMU  (PU3MUECKHE  TPOIIECCHI
(cBSI3aHHBIMM C MEXaHMUYECKHUM JIBH)KEHHEM, B3aUMOJEUCTBUEM
TEl, MEXaHWYEeCKUMH KOJeOaHWSIMU U BOJHAMU;, aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHEM BEILECTBA, TEILUIOBBIMHM IPOLIECCAMM;
JJEKTPUYECKUM U MarHUTHBIM IOJISIMH, 3JEKTPUYECKUM TOKOM,
JNIEKTPOMArHUTHBIMU KOJIEOAHUSIMH U BOJIHAMHU; ONTHYECKUMHU
ABJICHUSIMU; KBAaHTOBBIMU SBJICHUSIMM, CTPOCHHEM aTomMa u
ATOMHOTO SIpa, PaJ0aKTUBHOCTHIO);
- BJIa/IETh OCHOBOIIOJIATAIOIMMH ACTPOHOMHYECKUMU MOHITUSAMU,
MO3BOJISIIOIIMMH XapaKTepU30BaTh MPOLECCHI, MPOUCXOIAIIME Ha
3B€3/1aX, B 3BE3JHBIX CHCTEMaX, B MEKTaJaKTUYECKOH CpENe;
JBUKEHNE HEOECHBIX TEJ, SBOJIOIHIO 3B€3/1 U BeeneHHoil;
- BJAJeTh 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TEOpUSMHU (3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsl HrroToHa, 3akoH
COXpAaHEHUsS MEXaHMYECKOM HHEpruu, 3aKOH COXPAHEHHS
MMITYJIbCA, OPUHIUIT CYIEepHO3ULINH CHIL, MPUHITUIT
PaBHOIIPAaBHOCTU MHEPUHUAIBHBIX CUCTEM OTCUYETA; MOJEKYISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHMs BEIECTBA, ra30BbIE 3aKOHBI,
NEpBbIA  3aKOH  TEPMOJAMHAMUKH; 3aKOH  COXpaHEeHUs
ANEKTPUUECKOT0 3apsija, 3akoH Kynona, 3akoH Oma sl yyacTka

1 YKa3biBatoTca Gopmumpyemble IMYHOCTHbIE U MeTanpeameTHble pesyabTaTthl U3 PrOC COO (B nocneaHei peaakuum ot 12.08.2022) B oTrnaronbHol ¢popme
2 ncumnanHapHblie (NpeameTHble) pe3ybTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX NOAHbIM nepeyHem Bo PrOC COO (B nocneaHein peaakumum ot 12.08.2022)



OK 02. Hcnoas3oBarb
COBpPEMEHHbIEe cpeAcTBa
MOMCKA, aHa/IM3a u
HHTepIpeTannu
uHdopmanum, 7
HH(POPMAIITHOHHBbIE
TeXHOJIOTHH IS BBINOJTHEHHUS
3aaa4 npodeccuoHAIbLHOMI
AeATeIbHOCTH

aKTyaJIM3UpOBaTh 3aJady, BBIABUIaTb TUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTHI Ul JOKa3aTesIbCTBa
CBOMX YTBEpXKACHMM, 3adaBaTb NapaMmeTpsl U
KPUTEPUU PEILLICHHUS;

- AHaJIU3MpOBATh IIOJIYYEHHBIE B XOJI€ PpELICHUs
3ala4yd  pe3yJbTaTbl, KPUTHYECKU OLIEHUBATh HX
JIOCTOBEPHOCTb, IIPOTHO3UPOBAaTh M3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMEThb IIEPEHOCUTh 3HAaHHs B II0O3HABATEIBHYIO H
MPaKTUYECKYIO0 00JIaCTH KU3HECATEIbHOCTH;

- YMETh HUHTCIpHUpOBATH 3HaHUA N3  PAa3sHBIX
MpeIMETHBIX o0nacTei;
- BBIJIBUT'AaTh HOBBIC niaeu, npeaiaratb

OpI/II‘I/IHaJ'IBHBIe IIOIXO bl 1 peHIeHI/ISI;
- CIIOCOOHOCTH MX MCIIOJIL30BAaHMUS B [IO3HABATEIILHON
U COLIMAIBHOMN MPaKTHKE

B 00/1acTH HEHHOCTH HAYYHOI'O NIO3HAHMSA:

- chOpPMUPOBAHHOCTD MHUPOBO33pEHUSL,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSIT HAyKA U OOIIECTBEHHON IPAKTHUKH,
OCHOBAHHOTO Ha JMajore KYIBTYD,

CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEr0 Mecra B
HOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHME S3bIKOBOM M YHUTATEIbCKOMN
KYJIbTYPbl KakK CpEACTBA B3aUMOJCHUCTBUS MEXIY
JIO/IBMU M TTO3HAHUS MUDA;

- OCO3HaHME IICHHOCTHM HAy4yHOW JESITEIbHOCTH,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO U
MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUIYAIBHO
U B TPYIIIIE;

Osananenue YHHUBepPCAJIbHBIMHU
NMO3HABATEJIbHBIMH 1eHCTBUSIMU:
B) padorta ¢ nHdopManmeii:

- BJAJIETh HaBBIKAMHU IMOJY4YEeHUs HH(MOPMAIMH M3

yueOHBbIMU

nenyu, 3akoH Owma Juid TOJHOM D3JIEKTPUYECKOM IIeNH, 3aKOH
[xoyns - JleHua, 3aKOH 3JEKTPOMArHUTHOM MHIYKIUH, 3aKOH
COXPAHEHHUs PHEPI'HH, 3aKOH MPSMOJUHEHHOIO pacHpoCTpaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIIEHUS CBETA; 3aKOH
COXpPAHEHHUs DHEPruH, 3aKOH COXpPAaHEHHs MMIIYJIbCa, 3aKOH
COXpPAHEHHUs  DJEKTPUUECKOIO  3apsja, 3aKOH COXpaHEHMUs
MaccoBOIO 4McCla, MOCTynarbl bopa, 3akoH pajanoaKTHBHOIO
pacnana); YBEpEHHOE HCII0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEW TpH aHanu3e (U3MUECKUX SIBICHUU U
IPOLIECCOB;

- chopMUpOBaTh YMEHHUS pellaTh pacyeTHbIE 3aJaud C SIBHO
3aJaHHOM (hU3MUYECKOI MOJENBIO, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
U TPUHLUIOBI, HA OCHOBE aHajlW3a YCJIOBMS 3a/aud BbIOMpATh
¢u3nyYecKyl0 MOJENb, BBIACIATh (PUINYECKHE BEIUYUHBI U
bopMyIbl, HEOOXOUMBIE [Tl €€ PEIIeHUs], TPOBOJIUThH PacueThl U
OLICHUBATh PEAIbHOCTh IIOJyYEHHOIO 3HaueHHsl (U3NYECKON
BEJIMYMHBI; pPEIIaTh  KA4eCTBEHHBIE  3aJaud, BBICTpauBas
JIOTUYECKH HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKIACHUN C OMOPOM
Ha U3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
-copMHpOBaTH YMEHMsI YYMTHIBaTh TIPAHULBI [PUMEHEHUS
U3YyYCHHBIX  (U3MYECKUX MOJeJIel: MaTepuajbHas  TOYKa,
MHEpLHAJIbHAs CHCTEMa OTCYETa, HACAIbHBIA Ta3; MOJIEIU
CTpPOEHHUS TIa30B, JKHUAKOCTEH W TBEPABIX TEJ, TOYECUHBIN
JNEKTPUYECKUIM 3apsAl, sIepHas MOJEIb AaToMa, HYKIOHHAs
MO/JIeJIb ATOMHOT'0 Siipa MY peleHnH (PU3NYECKUX 3a1a4;

- cpopMHpOBaTh COOCTBEHHYIO MO3HUIMIO IO OTHOIIEHUIO K
¢usndeckoil MHGOpPMaLUK, MOTy4yaeMON U3 pa3HbIX UCTOUHUKOB,
yMEThb MCIIOJIb30BaTh LU(QPOBbIE TEXHOJOIMHU sl IIOMCKAa,
CTPYKTYpUPOBaHUS, HHTEPIPETALUU U MPEACTaBICHUS y4eOHON U
Hay4YHO-TIOMYJISIPHON UH(pOpMaLINH; pa3BUTH YMEHHUS
KPUTUYECKOI'0 aHaJIM3a MoJlyyaeMoi HH(opMaIuu



OK 03. IlnanupoBath U
peanu30BbIBATH COOCTBEHHOE
npogeccuoHAIbHOE 7
JIMYHOCTHOE pa3Burue,
NpeInpUHUMATE/IbCKYI0
AeATeIbHOCTh B
npodeccuoHaIbLHOM chepe,
HCNOJIb30BATh 3HAHUA 1O
(punancoBOil rpaMOTHOCTH B
Pa3IHYHBIX JKM3HEHHBIX
CUTYyaIUAX

HUCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOSITEIbHO
OCYIIECTBIIATh TMOWCK, aHAIN3, CUCTEMATHU3AIMI0 U
UHTEPIIpETalui0 MHPOPMALMU pa3IMYHbIX BUJOB U
(dhopM IpeICTaBICHNS;

- co3JaBaTh TEKCTbl B pa3lIMyHBIX (opmarax c¢
y4e€TOM Ha3HaueHHUd HHPOpMalMU U  LEJIEBOU

ayqUTOpHUH,  BBHIOMpas  ONTHMalbHYIO  (opmy
MIPEACTABIICHUS U BU3YaIM3allHH;
- OLICHUBATH  JIOCTOBEPHOCTh,  JIETUTUMHOCTH

nHpOpMallUKA, €€ COOTBETCTBHE
MOPAITEHO-ITHYECKHM HOPMaM;

- UCIOJIb30BaTh CPEJICTBA HMH(POPMAIIMOHHBIX U
KOMMYHHMKAITHOHHBIX ~ TEXHOJOTHH B  pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX "
OpTraHW3aIMOHHBIX 3a1a4 c COOTIOIEHHEM
TpeOOBaHUN ASPrOHOMHKH, TEXHHKH OE€30IMaCHOCTH,
TUTHEHBI,  PECypCcOCOEpeKEHHUs, TMPaBOBBIX U
OTUYECKUX  HOPM, HOPM nH(pOpMAITMOHHON
0€e30MacHOCTH;

- BIIAJIECTh HAaBBIKAMU PACIIO3HABAHUS W 3aIUTHI
uHdopmaruy, HWHPOPMAIMOHHON  OE30MACHOCTH
JIMYHOCTHU

B o00J/1acTH IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA
- copMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
THYECKOTO MOBEICHUS,

- CIIOCOOHOCTH OIIEHMBATh CHTYALlMIO M IPHUHUMATH
OCO3HAHHBIC PELICHHUs, OPUCHTHPYSICh HA MOPAJIBLHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAaHHE JIMYHOTO BKJIaja B
YCTOMYHBOTO OYIYILETO;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJIUTEISIM U
(Wau) OpyruM 4jieHaM CEMBH, CO3JIaHHMIO CEMbH Ha
OCHOBE  OCO3HAHHOI'O  MNPHHATHS  IICHHOCTEH
CEMEMHON KU3HU B COOTBETCTBHHM C TPAJAUIUIMU
HapooB Poccuu;

OBiajjeHHe YHUBEPCAJIbHBIMHU PeryJsiTUBHBIMU
JeHCTBUSAMM:

IMpaBOBBIM U

IMOCTPOCHUC

- BJAJeTh OCHOBHBIMM METOJAMU HAYYHOIO  IIO3HAHUS,
UCMOJb3YyeMbIMU B (U3UKE: MPOBOAUTH MpPSIMblE U KOCBEHHbIE
u3MepeHus GU3NUECKUX BEIUYHMH, BEIOMpas ONTUMAaNIbHBIN C1I0CO0
U3MEPEHUsT U UCHOJb3Yysl  M3BECTHbIE  METOJAbl  OLEHKHU
HOrPENIHOCTEN U3MepeHuil, IPOBOJIUTH UCCIIeI0BaHUE
3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C UCIOJIb30BAHUEM MPSMBIX
U3MEpeHul, OOBACHATH MOJYYEHHBIE PpE3YJbTaThl, HCIOJb3Ys
¢u3nyeckue TEOPHUM, 3aKOHBI M TOHATHS, W JeJaTbh BBIBOJIBI,
coOmoaTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU
UCCIIEIOBAaHUM B paMkKax y4yeOHOTo HSKClepUMEHTa M y4yeOHO-
UCCIIEI0BATENLCKOM AEATENIBHOCTH C UCTOJIb30BaHUEM LU(POBBIX
U3MEPUTENbHBIX YCTPOMCTB M J1a0OpaTOPHOTO OOOPYAOBaHUS;
c(OPMHUPOBAHHOCTh NPEACTABICHUH O MeETOJaX MOJyYeHHs
HAyYHBIX aCTPOHOMMYECKHX 3HAHUN



OK 04. ddpexTnBHO
B3aMMO/eliCTBOBAThH 7
pabdoratb B KOJUIEKTHBE M
KOMaH/1e

a) CaMOOPraHU3AIUA:

- CaMOCTOSITEJIBHO OCYILECTBJIATh I10O3HABATEIbHYIO
JeSITENIbHOCTb, BBIABJISITH IPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTthb COOCTBEHHbIE 3a1a44 B
00pa30BaTEIbHOM  JEATEIBHOCTH U YKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATEIIBHO COCTaBJIATH IUIAH PELICHHUS
npoOieMbl € Y4eTOM HMEIOLIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENOUTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

crocoOcTBOBaTh (POPMUPOBAHUIO U  IPOSBIICHUIO
UIMPOKON DJpyIUIMU B pPa3HBIX OOJNACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATh CBOM 0OOpa3oBaTeiIbHBIA U
KYJIbTYpPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh MPHUEMbl pEePIEKCUH Ul OLIEHKH
CUTYalllH, BBIOOpa BEPHOTO pEILIEHMS;

- yYMeTb OILCHMBaTb pUCKH H CBOEBPEMECHHO
IIPUHUMATh PEIICHUS 10 UX CHWKEHUIO;

B) 3MOLMOHAJIbHbII HHTEJIeKT,
npeanoJaralmui cpopMupoBaHHOCTD:
BHYTPCHHEW MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHE
K JOCTWKEHHIO LEIu U YCIeXy, ONTUMU3M,
MHULMATUBHOCTb, YMEHHME AECUCTBOBATH, MCXONA W3
CBOMX BO3MOXHOCTEH;

- 9OMIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh
SMOILIMOHAJIBHOE COCTOSIHME APYTUX, YYUTBHIBaTh €rO
IPU OCYLIECTBICHUH KOMMYHHMKALIUHU, CIIOCOOHOCTD K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh
BBICTPAUBaTh OTHOLIEHUS C JPYTUMHU JIIOJIBMH,
3a00TUThCS, TPOSBIATH MHTEPEC U  pa3peliaTh
KOH(JIUKTBI

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU
U CaMOOIIPEIETICHUIO;

-OBJIaJICHHE HAaBBIKAMH Yy4eOHO-HCCIIe0BATENBCKOM,
IIPOEKTHOM M COLTUAJIBHOM JI€ATENbHOCTH;

- OBJAJEThb YMEHHSMHU paboTaTh B TPYNIE C BBIIOJIHEHUEM
Pa3IMYHBIX COLMAJBHBIX POJIEH, IUIAHUPOBAaTh PabOTy TPYIIIHI,
pallOHAIbHO pPAcCNpeAcaTh AEATEIbHOCTh B HECTAHIAPTHBIX
CUTYallUsX, a/IeKBaTHO OLIEHUBATh BKJIAJl KaXJI0TO U3 YYaCTHUKOB
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OK 05.
YCTHYI0 "

OcyuecTBasTH

NUCbMEHHYI0
KOMMYHUKAIUIO Ha
rocy/1apcTBeHHOM sI3bIKE
Poccuiickoi  Penepauuu ¢
y4eTroMm 0CO0CHHOCTEH
COMAJIBHOTO U KYJbTYPHOIO
KOHTEKCTAa

OBaanenue YHHMBEPCAJbHbIMH
KOMMYHHKATHBHBIMU 1eHCTBUSAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD.

- TIOHMMAaTb M HCIOJIb30BATh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUYaIbHON pabOThI;

- NOpPUHUMATH LI COBMECTHOM JESTEIbHOCTH,
OPraHu30BbIBaTh U KOOPJAUHUPOBATH ACHCTBUS MO €€
JTOCTHKCHUIO: COCTaBJISATh IJ1aH JIefCTBHH,
pacnpenensaTb poJii ¢ Y4ETOM MHEHHUM y4aCTHUKOB
00CYyX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATH U BBITIOJHATH PabOTy B YCIOBHSIX

pearbHOTO, BUPTYAIHPHOTO M KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS,
- OCYIIECTBJISATh MO3UTHUBHOE  CTPATErMYECKOE

MOBEJICHNE B PA3IUYHBIX CHUTYaIlUAX, IPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh MHULIUATUBHBIM
OBiageHne YHUBeEpPCATbHBIMH PperyjsiTUBHbBIMHA
JNefCTBUAMMU:

) NpUHATHE ce0sl U APYTUX JIIOdei:

- MPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX JI0JeH
IIPU aHaJIHM3€ Pe3yJIbTaTOB ACATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JPYTUX JIOAEH Ha
OIINOKU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU
JPYroro 4eioBeka

B o0s1acTi 3cTeTHYECKOT0 BOCTIMTAHHUS:

- OCTCTUYECKOE OTHOIICHHE K MHPY, BKIIOYas
9CTETHKY ObITa, HAYYHOIO M  TEXHHYECKOIO
TBOPUYECTBA, CHOPTa, TpyAa H OOIIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH BOCHPHHUMATH Pa3]IMYHBIC BHJIBI
HCKYCCTBA, TPAAUIIMU U TBOPYECTBO CBOETO U APYTHUX
HapoJIOB, OUIyIIaTh SMOLMOHAIBLHOE BO3JIECHCTBUE
HCKYCCTBA;

- yOEXKIEHHOCTh B 3HAYUMOCTH MJI JUYHOCTU H
00I1IeCTBa OTEYECTBEHHOTO0 M MHMPOBOIO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAIUIMA U HApOTHOTO

IPYIIbl B PELIEHNE paccMaTpUBaeMOi IIpoOIeMbl

- C(i)OpMI/IpOBaTB YMCHHUA PacCllO3HaBaThb (1)I/I3I/I‘IGCKI/IG SABJICHUA
(npoueccm) U OOBICHATH HMX Ha OCHOBE HN3YYCHHBIX 3adKOHOB:
PaBHOMEPHOC U PAaBHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHOG JBHMIKCHUC,
CBO60,I[HO€ naaeHue TCJI, ABUIKCHHUC II0 OKPYXHOCTHU, WHEPLUA,
B3aHMMOJICHCTBHE TCI, KoJiebaTeabHOe ABWIKCHUC, PE30HAHC,
BOJIHOBOC  IBHIKCHHUC, ,[[I/I(l)(l)y3I/I${, 6POYHOBCKOC JABMOKCHHUC,
CTPOCHUC JKUIKOCTEN U TBCPAbIX TCJI, UBMCHCHHUC o0beMa Tel npu
HarpeBaHnuu (OXJ'Ia}I(I[eHI/II/I), TCIIJIOBOC PABHOBCECHUEC, HCIIAPCHHC,
KOHACHCAaNWsA, IMJIaBJICHUC, KpUCTAJIIN3allud, KUIICHUC, BJIA’)KHOCTDb
BO31yXa, CBA3b cpe;[Heﬁ KHHETHYSCKOM SHEPrun TCIUJIOBOTO
ABWIKCHHUA MOJICKYIl C a0COJIIOTHOU TeMHepaTypoﬁ, IOBBIIICHUEC
JAaBJICHUS Ta3a IpU €r0 HArp€BaHWMU B 3dKPLITOM COCYIC, CBA3b

10



OK 07. CoaelicTBOBATDL
COXpPAaHEHHI0  OKpY:Kalolei
cpeabl, pecypcochepekeHulo,
NPUMEHSATH 3HAHUSA 00
U3MEHEeHUH KJIMMATa,
NPUHIMIIBI 0epesKIIuBOro
NMPOU3BOACTBa, 3(PPeKTUBHO
IelicTBOBATH B

Yype3BbIYAHHBIX CUTYAUHUAX

IIK 1.1.

JIKCIIIyaTHPOBATh
JKeJIe3HOL0P 0 KHbIH
NMOABMKHOI cocTaB (110 BHAAM

TBOPUYCCTBA;
- TOTOBHOCTb K CaMOBBIPQXKCHHUIO B Pa3HBLIX BHJAX

UCKYCCTBa, CTPEMJICHHE  NpPOSBIATH  KauecTBa
TBOPYECKOM JINYHOCTH;

Osnanenue YHHBepCAJbHbIMU
KOMMYHUKATHUBHBIMH efiCTBUSIMU:

a) o0meHue:

- OCYILECTBJISATh KOMMYHHKAllUM BO BceX cdepax
JKU3HHU;

- pacmo3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHHUS,
IIOHUMATb 3HAYCHUC COIIUAJIBbHBIX 3HAKOB,
pacnio3HaBaTth MPEAIOCHUTKU KOH(DIIUKTHBIX
CI/ITyaHI/II)’I " CMATYaTh KOH(i)J'II/IKTI)I;

- pa3BEpHYTO U JIOTMYHO WU3JIaraTh CBOIO TOYKY
3peHI/I${ C UCITOJB30BAHUEM SI3BIKOBBIX CpeJICTB

B 00J1acTH 3K0J0rM4€CKOro BOCIIUTAHMSA:

- c(OPMHUPOBAHHOCTL DJKOJOTHYECKOH KYIBTYPEL,
MNOHMMAHHWE BIHUAHUS COLHAILHO-DKOHOMHYECKHX
MIPOIIECCOB HA COCTOSHHE MPHUPOTHON W COIMAIbHOMN
cpenbl, O0CO3HaAHHE rJI00ajIbHOTO XapakTepa
DKOJIOTHYECKHUX IIPOOIIEM;

- IUIAHUPOBAHHE M OCYIIECTBICHHUE [EHCTBUHA B
OKpYXKaIoIllell cpele Ha OCHOBE 3HAHUSI Lielel
YCTOHYHMBOTIO PA3BUTHUS YEJIOBEUECTBA;

AKTUBHOC HENPHUATUE ICHCTBUM, MPUHOCAIIUX BPEI
OKpYXKaIoIIEH cpere;

- yYMEHHE M[POTHO3HUPOBATHL  HEOIATONPUATHLIE
9KOJIOTUYECKHE TOCIEACTBUSA MPEANPUHHUMACMBIX
IENCTBHH, IPENOTBPAILATE UX;

- pacIIMpeHHUe OIbITa AEATEIBHOCTH DYKOJIOTHYSCKOM
HaIpaBJIECHHOCTH;

- OBJIQJIEHUE HAaBBIKAMU y4eOHO-UCCIIeIOBATEIhCKOM,
MIPOEKTHOM M COLMATIBLHOM EATeIbHOCTU

- TOTOBHOCTb K Tpydy, OCO3HAaHHUE IIEHHOCTHU
MacTepCcTBa, TPYAOII00UE;

- yYMEHHE MPOTHO3UPOBATH  HEOIATONPHUATHBIC
9KOJIOTUYECKHE TOCIEACTBUA MNPEANPUHUMAEMbIX

MCXKAY HnapamMeTpaMu COCTOsAHHUA Ta3a B H30IIponeccax,
QJICKTpU3alud  TCII, BSaHMOHeﬁCTBHe 3apgaa0B, HarpeBaHUC
IMPOBOAHUKA C TOKOM, B3aHMOHeﬁCTBHC MAar"HmTOB,

QJICKTPOMArdvuTHas HWHIAYKIHA, HCﬁCTBHC MAarHuTHOro II0JIA Ha
IMPOBOAHUK C TOKOM H [[BH)KyHIHfIC?I 3apsaa, SJICKTPOMArHuTHBIC
KoJe0aHusl U BOJIHBI, IPSIMOJIMHEWHOE pPAacCHpOCTPAHEHHUE CBETA,
OTpakeHHe, TpeloMIIeHHe, HHTeppepeHnns, IUPpakuus Hu
NOJISIpU3alnsl  CBETa, JHCIEPCUsi CBETa; (POTOIIEKTPUICCKUI
a¢d(deKT, CBETOBOE [aBlieHWE, BO3HUKHOBEHHUE JIMHEHYATOTO
CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAs
PAaANOaKTUBHOCTDb

- chopMupoBaTh YMEHHS MPHUMEHSTH TOJTYYCHHBIC 3HAHUS JUIS
OOBSICHEHUsI yCIOBUW TPOTEKaHUS (U3WYCCKUX SIBICHUH B
Opupofe W JUIA TPHHIATHAA TNPAKTHYECKHX  PEIICHHH B
MOBCETHEBHOM JKM3HU [UIsi oOOecredeHus Oe30MacHOCTH TPH
oOpamieHud C  OBITOBBIMH ~ TpUOOpaMHM M TEXHUYECKUMH
YCTPOWCTBAMH, COXPAaHCHHS 3J0POBbS W COOIIOACHUS HOPM
9KOJIOTUYECKOTO TOBEJCHUS B OKPYXAIOIIEH cpeje; MOHUMaHHE
HEOO0XO0IMMOCTH IPUMEHECHUS OCTIDKEHUH (PU3UKH M TEXHOJIOTHIA
JUTSL PallMOHATBHOTO MPHPOJIOTIOIE30BAHHS

- BJIaJC€CHHUC OCHOBOIIOJIAraroimmuMn (I)I/I3I/I‘ICCKI/IMI/I IIOHATUAMU,
3aKOHOMCPHOCTSMU, 3aKOHaMH u TCOPUAIMU; YBEPCHHOC
IIOJIb30BAHUC (bH3quCKOﬁ TepMHHOHOFHCﬁ u CHMBOHHKOﬁ;

- C(I)OpMI/IpOBaTB YMCHUA IIPUMCHATH INOJTYUYCHHBIC 3HAHUA [JId
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MNOJABHUKHOI'O COCTaBa).

JEUCTBUMN, IPEAOTBPAILATh UX;

- BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTDb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEJSAM, OLICHUBATh PUCKH
IIOCJICICTBUU NCATCILHOCTH;

- IIOHMMAaTb M MWCHOJB30BaThb IPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyalIbHON paboThI;

- YMETb IIEPEHOCUTh 3HAaHHs B II03HABATEIbHYIO H
MPaKTUYECKYIO 00JIaCTH KU3HECSATENIbHOCTH;

- KOOPJIMHUPOBAThH U BBHINOJHATH pabOTy B YCIOBHSIX
peaJIbHOTO, BHUPTYaIbHOTO W KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- JieJ1aTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €rO,
OpaTh OTBETCTBEHHOCTb 3a PELICHHUE;

OOBSICHEHUSI yCIOBUN NpPOTEKaHUS (U3NYECKUX SBICHUH B
Opupose U AN NPUHATHS — [PAKTUUYECKUX  pElIeHUH B
MIOBCEIHEBHOM KU3HU JUid oOecrneyeHuss Oe30MacHOCTH Ipu
00pallleHnH ¢ TEXHUYECKUMH YCTPOMCTBaMU;

- c(opMupoBaTh COOCTBEHHYIO TO3MIIMIO TIO OTHOUIEHUIO K
¢u3nveckoil MHPOPMALIUK, TTOTy4aeMON W3 pa3HBIX MCTOYHHUKOB,
YMEHUH WCIOIB30BaTh IM(PPOBBIE TEXHOJOTMU IS TIOWCKA,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALUN U NIPEJCTaBICHUs Y4eOHOH U
Hay4HO-ITOIYJISIPHOM nHpopmanuy; pa3sBUTHE YMEHUI
KPUTHYECKOIO aHAJIM3a M0JIy4aeMoi HH(popMaIuy;
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2. CTpyKTypa u coaep:kaHue 001eodpa3zoBarebHON IMCHUILIHHBI

2.1. O0bemM TUCHMINIMHBI M BUABI Y4eOHOU padoThl

Bua yueoHoii padoTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 180

B T.4.

TEOPETUUECKUE 3aHATHUS 106

J1a00paTOPHBIC 3aHATHUS 36

[pakTrudeckue 3aHATUSL 30

Koncynbrammu 2

IIpome:kyTOUHAS aTTeCTANMSA

1 cemecTp — nuddepeHuMpPOBAHHBII 3aUeT T

2 ceMecTp - 3K3aMeH




2.2. TemaTnueckuii IVIaH U cO/iePKAHUE TUCUMILTUHBI «PU3NKa)

HaunmeHoBanue Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U NpodeccHOHATLHO OPUEHTHPOBAHHOE)3, Oo0bem | @opmupyemble
pa3aesioB M TeM JadopaTopHble H MPAKTHYeCKHe 3aHATHSA, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) YacoB | KOMIIETEHIIUH
1 2 3 4

Pa3nen 1. dusuka U MeTOAbI HAYYHOI'O IO3HAHMSA 2

Tema 1.1 Coaep:kaHue y4eGHOro MaTepuasia 2 OK 03

Benerue Ddusuka - HayKa o Tpupojie. HayuHble METOIbI TIO3HAHUS OKPYKAIOMIEr0 MUpa. PoJb SKCIIepUMEHTa OK 05
11 TEOpUHU B IpOIiecce MO3HAHUS MPUPOAbl. JKCIEPUMEHT B (usnke. MoaenupoBanue (pU3NIECKUX
ABICHUM W 1npoueccoB. Hayunele rumote3pl. Pu3nyecKkue 3aKOHbBI M TEOpHUH. [ 'paHuUIbI
[IPUMEHUMOCTH (u3nueckux 3akoHOB. [IpuHimn coorBercTBHs. Poinb uW MecTo QU3MKHA B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4YHOUN KapTUHbBI MUPA, B IPAKTUYECKOM JIEATEILHOCTH JIIOJIeH

Pasznen 2. MexaHuka 20

Tema 2.1 Conep:xaHue yueOHOro MaTepuaJa 2

Kunemarnka Mexannueckoe JBHKEeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTro JBMKeHHs. (Cucrema orTcyerta.
Tpaekropus. Ilepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOpPEHUE
MaTEepUaIbHOM TOYKHM, MX MHPOEKIUM Ha OCU cUCTeMbl KoopauHaT. COKeHHe NEepeMEIleHUH | OK 01
CIIO’)KeHHE CKopocTed. PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEWHOE NBrKeHHE. [ 'paduxy OK 02
3aBUCHMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMEIIECHHUS MaTepUalbHON TOUKH OT) OK 04
BpemeHu. CBoOoaHOE majeHue. YCKopeHue cBOOOAHOro mnazeHus. KpuBosnHeWHOE IBUKEHHE. OK 05
J[BU)KEHHE MATEpUATIbHON TOYKHU IO OKPYXHOCTH C IMOCTOSIHHOM IO MOAYJI CKOPOCTBIO. YTJOBasd] OK 07
CKOPOCTb, TUHEIHast ckopocTh. [lepruoa u yactota obpamenus. LleHTpocTpeMuTenbHOE YCKOpPEHHE MK 1.1
[IpaKkTHYECKHE 3aHATUS 2
[TpakTuueckas padora Nel ['paduku KMHEMaTHYECKMX BEJIMUMH MPSIMOIMHEHHOTO ABHKEHUS

Tema 2.2 Conepxxanue yueOHOro MaTepuaJia 8

JlnHamuKa [IpuHiun otHOCUTenbHOCTH ['anunes. Ilepsiii 3akoH HeroToHa. MHEpuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunmu cwil. Bropoit 3akoH HeroToHa ais maTtepuanbHOU

¥ OGpazoBatenbHAs OPraHU3aIMs BIPAaBE CAMOCTOSTEILHO ONMPEAENSTh TI0CIEI0BATEIBHOCTh H3ydEH s PAa3eioB U TeM, BXOMAIINX B HHX, 4 TAKKE [ePepacipee/aTh KOTHIECTBO
YacoB JUISI OCBOGHHUSI OOYYaIONIMMUCS y4eOHOTO Marepuasa, C YJeTOM JIOTMKH (DOPMHPOBAHMS TNPEIMETHBIX PE3yJbTaToOB, OOLIMX W TNPOQECCHOHATBHBIX KOMIIETEHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYrMMH JTUCHUINIMHAMHA 0011e00pa3oBaTenbHOro u odmenpodeccrnonansHoro nukiio yueoxoro mrana OIT CIIO.
* Yacel mpakTHUeCKHX PAaGOT ydTEHBI B COAEPKAHHH Y4eOHOTO MaTepHala H BXOMAT B OOIIEe KOMMUECTBO 4acoB Mo Teme. Yachl aGOpaTOpHBIX paboT M MPODECCHOHATBHO
OPHEHTHPOBAHHOTO COMEP KAHMS YIUTHIBAIOTCS OTJENBHO.
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Toukd B uHepuuanbHoil cucteme otcuera (MCO). Tperuit 3akon HproToHa 11 MaTepHalIbHBIX
TOYEeK. 3akOH BcemupHoro Tsrorenus. Cuna Tsokectu. IlepBas kocmuyeckass ckopocTh. Cuial
yrnpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunapl Tpenust (mokosl, ckoyibxeHus, kaueHus). Cuiia
Tpenusi. Cyxoe Tpenue. Cuina TpeHHs CKOJILKEHUS M cuia TpeHus nokos. KoadduuueHt tpeHus.
Cuna conpoTUBIICHUS NIPU IBYKEHUU TeJla B )KUJKOCTH WUJIU rase.

[IpakTHyeckue 3aHATUS

[IpakTiueckas padorta Ne2: [Ipumenenune 3akoHoB HproToHa .

Tema 2.3
3aKOHBI COXpPAHEHUS B
MEeXaHUKe

Conep:xaHue yueOHOro MaTepuaJa

Mexannyeckass pabora u MoinHocTh. Kunernmueckas sHeprus. IloTeHumanbHas sHeprus. 3akoH
COXpaHEHUsT MEXaHWMYEeCKOW HSHepruu. Pabora Cuibl TSOKECTH W CWIIBl yOpyroctu. lIpumeHeHue
3aKOHOB COXpaHeHMs. MIcroyib30BaHNEe 3aKOHOB MEXaHUKHU JIJIS1 OOBSICHEHHUS IBM)KCHHUST HEOECHBIX TeT
W U1 Pa3BUTHS KOCMUYECKUX WCCIEIOBAHWN, TPAHUIBI MPUMEHUMOCTH KJIACCHYECKON MEXaHUKH.
NMmynbC MaTepuaqbHOW TOYKH (TeNa), CHCTEMbl MaTEePHAIBHBIX TOYeK. WMIymbC CHIIBI |
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHHs MMIynbca. PeakTuBHOE ABMKeHUe. PaboTta cuiibl
MorHocTh cuibl. KuHeTHueckass SHeprusi MaTepuaibHOM TOYKH. Teopema 00 W3MEHEHUU
KuHeTHYecKOM  sHepruu. IloTeHnmanbHas  sHeprusa. [loTeHnuManpHass  SHEPrUst  ynpyro
neopMupoBaHHOl TpyxuHbl. [loTeHuuanbHas »Heprust Teia BOIU3M TOBEPXHOCTH 3EMIIH.
[loTeHManbHbBIe U HEMOTEHIIUAIbHbIE CUibl. CBS3b pabOThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM PHEPIrUU CUCTEMBI TEJl. YIIPYIUe U HEYNPYTrue CTOIKHOBEHHUS.

[locTynarenpHoe ¥ BpamiaTelbHOE JBUWKEHHE a0COJMIOTHO TBEpAOro Teina. MOMEHT CHIIbI
OTHOCHUTEILHO OCH BpameHus. [1nedo cubl. YcnoBus paBHoBecus TBepaoro tena B MCO

Pa3nen 3. MosekyJasipHasi pU3MKa 1 TEPMOJIMHAMUKA

32

Tema 3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETUYECKOM TEOpUH

Conepxxanue yueOHOro MaTepuaJia

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUU M HUX OMNBITHOE OOOCHOBAHHE.
bpoynoBckoe apmkenue. uddysus. Xapakrep NBUKEHUS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu CTpOeHHs Ta30B, KUAKOCTEH U TBEPHABIX Tel U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
bTux Mozened. Macca um pasmepsl moJiekyn. KonmdectBo BemiectBa. [loctosiHHas ABoraapo.
TerumoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkama temneparyp Llenscus. Monenb
naeanbHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU HJIEANbHOTO Trasa.
AOCOMIOTHAS TEMIIEpaTypa Kak Mepa CpeHe KHHETUYECKOM SHEPTUU TEIJIOBOTO JBMKEHUS YaCTHI]
raza. llIxkana remneparyp KenbBuHna. ['a30Bbie 3akoHbl. YpaBHeHue MenpaeneeBa-Knanelipona. 3akoH|
JlanbroHa. M3omporieccsl B HaeaIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BeliecTBa. I padudeckoe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
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MPCACTABJICHUEC U30IIPOUCCCOB: U30TCPMA, U30X0Pa, 1/1306apa

[IpakTHyeckue 3aHATHS

[TpakTudeckas padota Ne3 AHanu3 v OCTpOCHUE TPadUKOB U3OTPOIIECCOB.

JlabopaTopHble 3aHATUA

JlaGopaTopnast pabora 1 M3yuenne 3akona boitns- Mapuorra
JlaboparopHas padota 2 IIpoBepka ypaBHEHHS COCTOSIHHS UCATLHOTO ra3a

Tema 3.2
OCHOBBI
TePMOTMHAMUKH

Conep:xaHue yueOHOro MaTepuaJa

Buytpennss sHeprusa. PaGota u Temnonepenauda. KonnuecTBo TemyoThl. YpaBHEHHE TEIMJIOBOTO
Oananca. [lepBoeHauano TepMoAMHaMuKU. AauabaTHbIN ponecc. Bropoe Hauyano TepMOAMHAMUKH.
Tennosele asuratenu. KIIJ[ TtemmoBoro psuratens. OxpanHa npupoisl. TepmoanHaMHuecKasy
cucTeMa. BHYTpeHHssI »Heprusi TEepPMOJMHAMMYECKON CHCTEMBI U CIOCOOBI €€ W3MEHEHHUS.
KonuuectBo TemnoTsl U pabota. BHyTpeHHSS sHeprus OJHOATOMHOIO HJEallbHOTO Tras3a. Bunel
TEIJIONEePEIaun: TEIUIONPOBOAHOCTh, KOHBEKLHS, U3JIydeHHUE. YIelbHAas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTtBo TermoTel mpu Terionepenave. [lonarue o6 ammabatHoM mpomecce. [lepBeiii 3akoH
TepMoauHaMHUKU. [IprMeHeHne mepBoro 3akoHa TEPMOJMHAMUKU K u3orpoueccaMm. ['paduyeckas
WHTeprpeTauss padoTel Ta3za. Bropoit 3akoH TepMoauHamuku. HeoOpaTUMOCTH TpoOIecCOB B
npupojie. TernoBsie MamuHbL. [IpUHIUTIBEI ASHCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus sHEPTUA B
TEIJIOBBIX MamuHaX. KoaddunueHt nmose3Horo aeicTBus TeraoBoi mammuHbl. [{ukn KapHo u ero
KO3(h(UIMEHT MOJIE3HOTO JAEUCTBUA. DKOJOTHYECKUE MPOOIeMbl TEIJIOIHEPreTUKH. TeXHu4ecKkue
yCTPOMCTBA M TMPAKTUYECKOE TPUMEHEHHUE: [BUTAaTellb BHYTPEHHErO CropaHusi, ObITOBOMN
XOJIOAWIBHUK, KOHJUIUOHED

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTuueckas pabora Ned: Onpenenenue KIIJ TemmoBoro npouecca

Tema 3.3
ArperaTHble
COCTOSIHUSIBEILIECTBA
1 (pa3oBbIe
MEPEXOIbI

Conepxxanue yueOHOro MaTepuaJia

Hapoo6pa3013aHne U KOHICHCaL . I/IcnapeHHe U KumeHue. AOCOIIOTHAs M OTHOCHTEJbHAas
BJIAJKHOCTb BO3yXa. HacpimeHnHasIi rnap. YaeneHas TemiaoTa nap006pa30BaHI/I;{. 3aBUCHMOCTD
TCMIICPATYpPbl KUIICHUA OT JaBJICHUA. TBeszoe TCIIO. KpI/ICTaJ'IJII/I‘-IeCKI/Ie u aMop(beIe TCIa.
AHI/IBOTpOHI/IH CBOMCTB KpHUCTAJIJIOB. >KI/I,Z[KI/I6 KpHuCTaJlJIbI. COBpeMeHHHe MaTcpHraJibl. IInaBnenue u
KpucCTallIn3alusl. VYaenpHas TEMIOTa MIaBJICHHUSL. CY6J'II/IMaI_[I/I$I. ypaBHeHI/Ie TEILIOBOro OallaHca

16




JlabopaTopHble 3aHATHS

Jlaboparopuas pabota 3 OnpeneneHne OTHOCUTEILHOM BIIaXKHOCTH BO3AyXa.
JlaGopatopHas padota 4 OnpeneneHue MOAYISL yIPYrOCTH MaTepraa
JlaboparopHas padota 5 Onpenenenne KO3PPUIUCHTA TOBEPXHOCTHOTO HATSHKEHUS YKHUTKOCTH

Pazjien 4. DiiekTpoauHAMUKA

54

Tema 4.1
DIIEKTPOCTATUKA

Conep:xxanue yueOHOro MaTepuaJa

OnexTpu3alus Tel. OJeKTpuueckuid 3apsn. JBa Buga snekTpuueckux 3apsaoB. [IpoBojHukw,
NUBJIEKTPUKU U TMOJYIPOBOJHUKU. 3aKOH COXpPAHEHHUsS AJIEKTPUYECKOro 3apsia. Bzaumopeiictue
3apsifoB. 3akoH Kynona. TodeuHnslil anekTpuyeckuil 3apsn. Dnekrpudeckoe nose. HamnpsrkeHHOCTH
PIEKTPUYECKOTO MOoJiA. [IpuHIMIO Cyneprno3uiuyd 3IEKTPUYECKUX MoJiel. JIMHUM Hanps>KeHHOCTH
piekTpudeckoro mnouis. Pabora cun anextpoctarnyeckoro mois. [lorenuunan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOIHUKKM M AMPNEKTPUKH B 3JIEKTPOCTATHUECKOM Tosie. JluanekTpuueckass MPOHULIAEMOCTb.
DneKTpoeMKOCTh. KoHaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa. JHEPIUs 3apsKEHHOTO
KOHJEHCAaTOpa

12

[ IpakTHyeckue 3aHsATUS

[TpakTrueckas padota Ne5 [TocTpoeHne BeKTOpa HANPsHKEHHOCTH AJIEKTPUUECKOTO TOJIS.
[TpakTrueckas padota Ne6 Pacuer anekTpoeMKocTn OaTaper KOHACHCATOPOB

Tema 4.2
TlocTosTHHBIN
PIICKTPUYECKUI TOK.
Toxu B pa3muyHBIX
cpenax

Conep:xaHue y4eOHOT0 MaTepuaJia:

DJIEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHUA AJIEKTpUueckoro Toka. Cuia toka. [locTostHHBIN TOK.
Hanpsokenune. 3akon Owma Uit ydacTKa [eNd. OJEKTPUYECKOE COMNPOTHUBJICHUE. Y IEJIbHOE
COIPOTUBJICHHE  BEIIECTBA.  3aBUCUMOCTh  CONPOTHUBJIEHUS  METAJIOB  OT  TEMIIEpaTyphbl
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. VCTOUYHMKM TOKA.
DIIEKTPOABMKYILASL CUJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKA. 3akoH OMa mJid MOJHOU
(3aMKkHyTOMH) snekTpuyeckoil nenu. KopoTkoe 3ambikaHue. PaboTa »meKkTprueckoro Toka. 3akoH
Jxoyns-Jlenna. MOIHOCTB AJEKTPUUECKOTO TOKA. DJIEKTPOHHAsA MPOBOJUMOCTb TBEPABIX METAIIOB..
CBEpXIIPOBOJAUMOCTb.  JJEKTPUYECKMI TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX ITyYKOB.
[TonynpoBoanuku. CoOCTBEHHass W MPUMECHAsl MPOBOJUMOCTH MOJIYNPOBOAHUKOB. CBoicTBa p-N-
nepexona. [lomynpoBOAHHMKOBBIE MPUOOPHL. DIEKTPUYECKH TOK B pacTBOpax M paciuiaBax
PIEKTPOJIUTOB. OJEKTPOJUTUYECKAs AUCCOLMALMUS. ODIEKTPOJIH3. DJIEKTPUUECKHM TOK B Tra3ax.
CaMOCTOSATENBHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnasma

IIpakTHYecKkne 3aHATHA

[IpakTruyeckas pabora Ne7 Pacuer neneif mocTOSIHHOTO TOKa

10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlabopaTopHble 3aHATHS

UlaGoparoprast pabota 6 Onpenenenue yaeabHOrO COMPOTHBIICHUS TPOBOTHHUKA.

JlaboparopHass pabora 7. Ompeneneane DJIC W BHYTPEHHErO COINPOTHBICHUS HCTOYHUKA
HAITPSXKCHUA.

JlaGopaTopHas pabota 8. M3yueHue nociaeaoBaTeIbHOTO COSAMHEHUS TTPOBOTHUKOB

JlaboparopHas padota 9 M3yueHue mapauieIbHOTO COSTUHECHHS POBOTHUKOB

JlaGopaTopnast pabora 10 WccrmenoBanue 3aBUCMMOCTHM MOIMHOCTH JIaMIbl HAKaJWBAHUS OT
HaAIPsKEHUS Ha €€ 3aKMMax

JlaGopaTopHnas pabota 11. Onpenenenne MEKTPUUECKOTO 3apsiia IEKTPOHA

12

Tema 4.3
MarauTHO€E ToJie.
DJIEKTpOMAarHuTHas
VHTyKIUS.

Conep:kanue y4eGHOro MaTepuaJia

[TocTostHHbIE MarHuThl. B3anMonaeicTBHE TMOCTOSIHHBIX MAarHuTOoB. MarnutHoe moJie. BekTtop
MarHUTHOM MHAYKIUU. [[puHIMO Cyneprno3uiui MarHUTHBIX MoJied. JIMHUM MarHUTHOW WHIYKIWH.
KapTuHa TUHUN MarHUTHON MHAYKIIMU TOJI TOCTOSTHHBIX MarHUTOB. MarHUTHOE MOJI€ TPOBOJAHUKA C
rokoM. KapTuHa TUHUN WHAYKIIMM MAarHUTHOTO MOJISI ITTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBIIEBOIO TMPOBOJHMKA, KAaTYIKH ¢ TOKOM. OmbIT Opcrena. BzaumoneicTBue MPOBOJHUKOB C
rokoM. Cuna Ammepa, ee Moayib WM HampaBieHue. Cuia JlopeHia, ee MOJyjdb M HalpaBJICHUE.
JIBIDKEHHE 3apsHKEHHON YacTUIIBI B OJTHOPOJHOM MarHuTHOM moJjie. Pabora cubl Jlopenma. SABieHue
PIEKTPOMArHUTHOM WHIYKUUH. [I0TOK BeKkTOpa MarHMUTHOM WHAYKIMU. DJIEKTPOJBMOKYIIAs CHIIA
MHAYKIIMK. 3aKOH SJIeKTpoMarHuTHOW uHAyknun Dapanesa. BuxpeBoe aiekTpuueckoe IOJe€.
DJIEKTPOABMIKYINAS CUJIa MHAYKIIMU B MPOBOJHHKE, JIBHXKYIIEMCS MOCTYNAaTEIbHO B OJHOPOJIHOM
MarHuTHOM Tosie. [lpaBuno Jlenua. MHOyKTUBHOCTB. SIBieHME CaMOMHAYKUMH. DJIEKTPOJBHUKYILASL
CuJia CAMOMHAYKUIHUH. DHEPrysi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM. DJIEKTPOMAarHMTHOE T0JIe

IpakTH4ecKkue 3aHATHSA

IIpakTuyeckas pabora Ne§ [TocTtpoeHue BeKTopa MarHUTHON MHIYKIIMM MarHUTHOTO TIOJISL.
[IpakTuyeckas pabora Ne9 Onpenenenue HarpapieHus ciiibl Amnepa u cuisl Jlopenna
[TpakTuyeckas padora Nel0 OnpeneneHue HanpaBieHUs] MHIYKIIMOHHOTO TOKa

Pa3znea 5. Kosie0anus 1 BOJIHBI

28

Tema 5.1

\Coz(epmalme yueOHOro marepuaJjia

OK 01
OK 02
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MexaHUYeCKUE U
PIIEKTPOMArHUTHBIC
KoJIe0anus

KonebarenbHas cucrema. CB0oOOAHBIE MexaHWYecKHe KoJjeOaHus. ['apMoHMUYecKHe KoyeOaHus.
[leprion, dacroTa, amrumtyna u ¢a3a konebanuil. IlpyXkuHHBIH MasTHUK. MareMarundecKuit
MasiTHUK. YpaBHEHHE T'apMOHHUYECKUX KoJsiebanuil. IIpeBpailieHune sHEpruM npu rapMOHUYECKHX
konebanusax. KomebarenpHprii KOHTYp. CBOOOIHBIE AIIEKTPOMArHMTHBIE KOJIEOAHUS B HICATHHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHSI MEXy MEXaHHYECKHMH M 3JICKTPOMAarHUTHBIMU KOJIEOaHUSMHU.
@®opmyna Tomcona. 3akoH COXpaHEHHS OSHEPrUM B HICATHHOM KOJe0aTeIbHOM KOHTYpE.
[IpencraBieHue o 3aTyxaromux kKoneOaHusAX. BoIHyK/IeHHbIE MeXxaHUUecKre KojeOaHus. PezoHaHc.
BoIHyKIeHHbIE AJIEKTpOMarHuTHele KoseOaHus. [lepemenHblil Tok. CHHYCOMAAIbHBIN TTEPEMEHHbII
TOK. MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUINTYIHOE M JACWCTBYIOIIEE 3HAUY€HUE CHIIBI TOKa U
HanpspkeHus. Tpancdopmarop. [IpousBocTBo, nepenadya U nMoTpedIeHUE IEKTPUUECKON IHEPTHH.
JKOJIOTUYECKHE PHUCKH TMPU MPOU3BOJCTBE 3JEKTpUUecKOoW sHepruu. KynbTypa HCIOIB30BaHUS
PIIEKTPOIHEPIHH B MOBCEAHEBHOM )KU3HU

IIpakTHYecKkue 3aHATHS

[IpakTuueckas padora Nell Pacuer nenei nepeMeHHOTO TOKa

JlabopaTopHble 3aHATHS

JlaGopaTopnas pabdora 12. OnpeneneHue yCKOpeHust CBOOOHOTO MaIeHUS

Tema 5.2
MexaHUJecKnue
PIICKTPOMArHUTHBIC
BOJIHEI

Conep:xaHue y4eOHOT0 MaTepuaJia:

MexaHndecKkue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTh pacnpoCTpaHEHUS U IJIMHA
BoJHbI. [lonepeunsie U mpoaosibHBIE BoJIHBL. MHTepdepenuns u nudpakius MEXaHUYECKHX BOJIH.
3ByK. CkOpoCTh 3ByKa. I poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DJI€KTpOMarHUTHBIE BOJIHBI.
YciioBUSI M3ITydeHUS! JIEKTPOMArHUTHBIX BOJH CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpa)XKEHHE,
MperioMIIeHre, noJspu3anus, audpakuus, uatepdeperus. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.
[lkana >7eKTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3IEeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[IpyHUMIIBI  pagMOCBS3UW M TeleBUACHMS. Paauosiokauus. OJIEKTPOMarHUTHOE 3arps3HEHUE
OKpYKaloIen CpeJibl

IlpakTH4ecKkne 3aHATHSA

[IpakTnyeckas pabora Nel2 M3zyuenue paboThl MPOCTEHIIETO pauoONIpHEMHUKA

Tema 5.3
OnTuka

['eomerpuueckass ontuka. [IpsMosMHENHOE paclpocTpaHEHHE CBE€Ta B OJHOPOJHOM cpene.
ToueuHblif HCTOYHHMK CBeTa. 3aKOHBI OTPAKEHMsI CBETA. 3aKOHBI MPEIOMIICHHUS cBeTa. AOCOIOTHBIN
nokazaTens npenomseHus. IlonHoe BHyTpeHHee oTpaxenue. Ilpeaensusiit yrona. Cobuparouue u
paccenBatomye JUH3bL. DOKYCHOE pacCTOSIHME M ONTHYECKas CWila TOHKOM JMH3BL. [locTpoenme

n300pakeHN B cOOMpAIOIIMX U paccerBaloUIMX JHH3aXx. DPopMmyna TOHKOHM JIMH3BL. YBeIUYEHHE,

OK 04
OK 05
OK 07
IK 1.1
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nmaBaemoe JIMH30#. BonHoBas omtuka. MuTepdepennus ceera. KorepeHTHbIe HCTOYHHUKH. Y CIOBUS
HAOII0IEHUST MaKCUMyMOB MU MHHMMYMOB B WHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOTepPEHTHBIX MCTOYHUKOB. Jndpakums cBera. JudpakunoHHas pemerka. YcCIoBUE HAOIIOICHUS
[JIaBHBIX MAKCUMYMOB IPU MaJEHUM MOHOXPOMAaTHYECKOIO CBETa HA JU(PAKIUOHHYIO PEIIETKY.
Jlucniepcus cseta. CiioxkHbIN coctaB 6enoro csera. L{ser. [losngpuzanus cera. @oTomMeTpudeckue
BEJIMYMHBI. 3aKOH OCBEUIEHHOCTH. HOpMBI OCBELIIEHHOCTH.

[loctynatel bopa. M3nyuenue u moryomieHue (OTOHOB MU IEPEXOJe aToMa C OJHOIO YPOBHS
OHEpruu Ha Jpyro. Buasl cnektpoB. CHEKTp YpOBHEW 3HEpPrMM aToMa BOJOpoja. BomHoBbIE
cBoiictBa wactul. Bomnbsl ne bpoiina. KopnyckynsapHo-BosHOBOM ayanu3Mm. CHOHTaHHOE U
BBIHY)KJICHHOE n3nydeHue. J{udpaxius s1eKTpoHOB B KpUCTAJUIaX. Y CTPOUCTBO M MPUHIIUIT paObOThI
nmazepa. TexHUYeCKMe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3

(CHCKTpOCKOH), JIa3cep, KBAHTOBBIN KOMIIBIOTCP

JlabopaTopHble 3aHATUSA 8
JlaboparopHas padota 13. OnpenencHue mokasarens MPeJIOMIICHHSI CTEKIA.
JlaGopaTopHnast pabota 14. OnpeneneHue ONTUUECKOM CUITBI TUH3BI
JlaGopaTopHast pabora 15. OmpeneneHnue JJIMHBI CBETOBOW BOJHBI C TOMOIIBI0 TU(MPAKIIMOHHOM
PEIIETKY.
JlaGopaTopHas pabota 16. MI3MepeHne 0CBEIICHHOCTH
Pa3nena 6. OcHOBBI CIEIHAIBLHONH TEOPUU OTHOCUTETLHOCTH 2
Tema 6.1 Conep:xaHue yueOHOT0 MaTepuaJia: 2 OK 01
OCHOBBI CHIENUABHOM ['paHUIbl  NPUMEHUMOCTH — KJIACCHYECKOM  MEXaHMKH. I1loCTynaThl  CIIELMANBLHOM — TeOopHy| OK 02
TEOpHUH OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIHLHOCTH OK 04
OTHOCHUTCIBbHOCTHU DitHmTeliHa. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHM U COKpAIICHUE JJIUHBI. OK 05
ODHEpPrusi W HUMNYJIbC PEIATUBUCTCKOM dYacThilbl. CBS3b MacChl C SHEPrUe€d M HUMITYJIbCOM|
PENSATUBUCTCKON YaCTULIBI. DHEPTHsI TOKOS
Pa3nen 7. KBanToBasi pusuka 18
Tema 7.1 Conep:xaHue yueOHOTo MaTepuaJia: 2
DIIeMEHThI KBaHTOBOM |DoTtonbl. Dopmyna [Tnanka cBa3u dHeprun (OTOHA C €ro YacTOTON. DHEPrUus U UMIYJILC (OTOHA.
OITUKH OtkpeiTue U wuccienoBanue ¢oroddpdexra. OmbiTel A.I'. CroneroBa. 3akonsl ¢oTorddexra.
YpaBHenue DitHmTerHa s gorodaddexra. "Kpacnas rpanuna" ¢ororddekra. JlaBnenue cpera. OK 01
Oneiter I1.H. JleOGeneBa. Xumuueckoe nelcTBHE CBeTa. TEeXHHUYECKHE YCTPOMCTBA M MPAKTUYCCKOE] OK 02
MpuMeHeHue: PoTorneMeHT, POTOAATUHK, COTHEUHAsS OaTapes, CBETOINO,T OK 04
Tema 7.2 Copnep:xanue y4eOHOr0 MaTepuaJia: 4 OK 05
Crpoenue atoma Monens atoma Tomcona. OmnbiTel Pezepdopaa no paccesHuro -uactuil. [lnanerapHas Moaens aToma. OK 07
K 1.1
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Tema 7.3
IATOMHOE PO

Conepxxanue yueOHOIro MaTrepuasa

JKCIIEpUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTpOeHUs sAapa. OTKpbITUE paAHMOAaKTUBHOCTH. OIIBITHI
Pesepdopna 1o ompenerieHHuI0 cocTaBa pajHoOaKTUBHOTO u3inydeHus. CBoiicTBa anbga-, Oera-,
ramMma-usiydyeHus. BinsHHe paguMoOaKTHUBHOCTH Ha JKUBblE OpraHu3Mmbl. OTKpBITHE NPOTOHA U
Helitpona. Hyknonnas monens siapa ['eiizenbepra-lBanenxo. 3apsn siapa. MaccoBoe 4ucio sijpa.
M3otombl. Anba-pacran. DIEKTPOHHBIA M MMO3UTPOHHBIA Oeta-pacman. ['amMMa-usnydenune. 3aKoH
paZMoOaKTUBHOIO pacraja. DHEpPrus CBsI3U HYKJIOHOB B sjpe. AnepHbie cuibl. Jle@ekT mMacchl sipa.
Anepnsie peakiuu. Jlenenue u cuHTes saep. AnepHslil peakrop. TepmosaepHblii cunTes. [Ipodaemsl
1 TMEepCHEKTUBBI SJEPHOM HSHEPreTHUKU. OKOJOTMYECKHE AacCleKThl SAEPHOW  HIHEPreTHUKH.
OnemMeHTapHble 4YacTulbl. OTKpbITHE MO3UTpOHA. MeToapl HaAOMIOAEHUS W perucTpanuu
pIIeMEHTapHbIX yacThll. OyHJaMeHTalbHbIe B3auMoieicTBUs. ENMMHCTBO (pu3nueckol KapTHHBI MUPa

JlabopaTopHbIe 3aHATUSA

JlaGopaTopHnast pabota 17. MI3MepeHue 10361 BHEITHETO OOIyUICHHS

10

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

16

Tema 8.1 DiaeMeHTEI
ACTPOHOMUH U
acTpOPU3UKH

Conep:xaHue y4eOHOI0 MaTepHuaJa

OTanbl pa3BUTUSA acTpoHOMUHU. [IpuknagHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMHHU. Bun
3Be3qHOro Heba. CosBe3aus, spKue 3Be3/Ibl, IUIAHEThl, UX BUIUMOe IBIkeHHe. ColHeyHas cucteMa
3akonbl Kemiepa. [lnanetst 3emHoi#t rpynibl. [LtaneTsi-rurantsl. Masbie Tena CoTHEYHON CHUCTEMBI.
Connue, ¢orocdhepa u armocdepa. Conneynasi akTUBHOCTh. Vctounuk sHepruu ConHIIA U 3BE3I.
3Be3/Ibl, KX OCHOBHBIE XapaKTEpPUCTUKHU. Jlnarpamma "CrieKTpaibHbIM KJIACC - CBETUMOCTB'". 3BE3/Ib]
[JIaBHOM IIOCJIEOBATEILHOCTH. 3aBUCUMOCTHL ''Macca - CBETUMOCTRL" [UIT 3Be3] I[VIaBHOU
[M0CJIEeN0BATENIbHOCTU.  BHyTpeHHee crpoeHue  3Be3n. CoBpeMEHHbIE  IPEACTaBICHUS O
[MPOUCXOXKACHUN M 3Bosronuu ConHua M 3Be3[. JTanbl KM3HU 3Be3d. Muneunslid [lyTs - Hama
["aakTuka. CrinpanbHas cTpykTypa ['anakTuku, pacrnpenenenue 38e3/, ra3a u nsiiu. llonoxenue u
neuxkenre ConHua B ['anaktuke. Tunsl ranaktuk. [lnockas u chepuueckas noacucreMsl ['amakTuku
Panuoranaktukun u kBa3apbl. UYUepHble IbIpbl B sApax TalakTUK. Bcenennas. Pacmupenue
Bcenennoii. 3akon XaO6ma. Pa3Oeranwe ramaktuk. Teopus bosbimoro B3pwiBa. PenmkToBog
n3nydeHue. MacmrabHass crpykrypa Bceenennoil. Meraranaktuka. HepemeHHsle mpo0iaeMbl
ACTPOHOMHUHU

IIpakTHYecKHe 3aHATHA

[IpakTruyeckas padora Nel3 Mcnonb3oBanue 3akoHa BceMupHOTro B acTpoHOMUUN
[IpakTuyeckas padora Nel4 VccnenoBanue ABMKEHHSI HCKYCCTBEHHBIX CITYTHUKOB 3eMIIH
[TpakTudeckas padora Nel5 dusnueckasi npupoia 3Be311

JlabopaTopHbIe 3aHATHS

OK 01
OK 02
OK 03
OK 05
OK 07
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‘Ha6opaTopHa;1 pabota 18. . HaxoxkaeHue co3Be3/IHiil 1 3B€3]] Ha KapTe 3BE€3IHOTO Heba
IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJeP:KaAHUE (COlepPKAHUE TPUKIIATHOTO MO}IyJIﬂ)S* 58 OKIIK
Koncyabranus 2
IIpomexyTouHas aTTecTalus (IK3aMEH) 6
Bcero: 180

® TIpoecCHOHANBPHO OPHEHTHPOBAHHOE COIEPIKAHME Ui 0A30BOrO YPOBHS M3YUEHHsS MMCLMIIIHHBI «DU3MKa» C PACIIMPEHHBIM M3ydeHHEM OTACNbHBIX PA3/IelioB, HMEIOIIMX
Hanbojee Ba)KHOE 3HAYCHHE JUIS IOCIEAYIOIEro H3ydeHus o0menpodeccnoHanbHbIX AUCIUIUIMHE U npodeccuonanbablx Monyiaeid @I'OC CIIO, MoxeT ObITh NPecTaBIeHO B ABYX
BapUaHTax: B BUJE NMPUKIAJAHOTO MOIYIS, HENOCPEACTBEHHO HAIpaBJICHHOro Ha ()OPMHUPOBaHUE OXHOM WM Gosiee MPOdecCHOHANBHBIX KOMIIETEHIINH, KaK MPaBHIIO, CBA3AHHBIX C
MOJTy4eHHEM IPaKTHYECKUX HABBIKOB, MM B BUAE MPO(ECCHOHATEHO OPHEHTHPOBAHHOTO COAEPKAHMS, HAIIPABJICHHOTO Ha YIITyOJIICHHOE H3y4eHHE TeM pa3zelia, peleHne OonbIero
KOJIMYECTBa MPAKTUYECKUX 3a/ad, KeHCOB U BBHIIIOIHEHUE JOMOITHUTEIBHBIX JIAOOPATOPHBIX Pa0OT, HHTErPUPOBAHHBIX C KOHKPETHOH 00IIenpodecCHOHaIbHON TUCIUIUTMHON HITH
npodecCHoHaIBHEIM MoayaeM. Pasxen (pasaensl), HalelneHHbIe Ha (POPMHUPOBAHHE Y 00YYArOIIMXCS OOIMX M MPO(ECCHOHAIBHBIX KOMIIETEHINH, MOI'YT BKJIIOYaTh KaK M3Y4eHHUE
TEOpHH, TaK U MIPOBEACHUE JJAOOPATOPHBIX, IPAKTHYECKUX M UCCIEN0BATENbCKUX padoT. IIpy 3TOM 3HaUMTENbHOE BHUMAaHHE JODKHO OBITH YACICHO Pa3BUTHIO HABBIKOB PEIICHUS
KaK PacCUeTHBIX, TAK U KaUECTBEHHBIX 3aJad.

* B paMkax Kypca MOTyT OBITh TNpPOBEICHBI HMHTETPHUPOBAHHBIC 3aHATHS C YYETOM COJEp)KAaTEIbHBIX MEXIPEIMETHBIX CBsi3ed MO ABYM M Oonee 001Ie00pa3oBaTeNbHBIM
JUCIUTUTHHAM:

- MaremaTHka: pelieHne CUCTEMBl ypaBHEHHH, JHHEWHas (QYHKLMA, Mapaboia, TumepOoia, UX rpadMKu U CBOMCTBA, TPHTOHOMETPHYECKHE (YHKIIUHU: CHHYC, KOCHHYC, TaHTEeHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX IPOEKIMHM HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, PEUICHHE CHUCTEMBl YPAaBHEHWI, MPOHW3BOIHBIC
JIEMEHTAPHBIX (QYHKIUH, NPU3HAKH TO00HS TPEYTOILHUKOB, ONPEAEIEHIE INOMAAN TIOCKUX GHUryp 1 00bema Tell.

- buonorus: MexaHHuecKoe ABWKEHHE B XHBOW mpupoze, Tuddy3ns, ocMoc, TeI000MEH XHUBBIX OPraHM3MOB (BHIBI TEIIONEpEIadH, TEIUIOBOE PABHOBECHE), IEKTPUIECKHE
SIBIICHUSI B )KMBOW IPUPOJAE, KollebaTeIbHbIE ABWKEHHS B )KUBOM MPHUPOJIE, ONTHIECKUE SBIICHUS B )KUBOW NPUPOE, NSHCTBUE PAJHAIIN HA )KUBBIE OPTaHU3MBI.

- XuMUS: JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSCHNE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISPHAS MAcca, TETIOBBIE CBOWCTBA TBEPABIX TEM, KUIKOCTEH M Ta30B, JIEKTPHIECKHE
CBOMCTBAa METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLMALMS, TajlbBaHWKA, KPUCTAJUIMYECKAas CTPYKTypa TBEpABIX TeN, MEXaHW3Mbl O0Opa30BaHMS KPHCTAUIMYECKOW pEIIEeTKH,
CHEKTPaIbHBIN aHAIN3.

- I'eorpadums: BIaXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETpP, MarHUTHBIE MOJOCAa 3€MJIM, 3aJeKH MAarHUTHBIX pyHd, (oToCheMKa 3eMHON ITOBEPXHOCTH, Mpe/CKa3aHHe
3eMJIETPSICEHUI.

22




3. YcaoBus peaju3anui NporpaMmmsbl 001eo00pa3oBaTebHOM IMCIHUILIMHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauust mporpamMmbl JUCHUIUIMHBI TpeOyeT Hanuyusi y4yeOHOro kaOuHeTa
(U3UKH, OCHAILIEHHOTO C COOTBETCTBUU ¢ npuioxkeHuem 7 OITOIL.

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Jlist peanu3anuuu nporpamMmbl OMOIMOTEYHBIH POH 00pa30BaTEIBLHON OpraHU3aluu
JOJIKEH UMETh MeYaTHbIE U/WIIH 3JIEKTPOHHBIE 00pa3oBaTeNbHble U HH(OPMAIIMOHHbBIE
pecypchl, pEKOMEH/I0BAaHHBIE JUIsl UCIIOJIb30BAaHUS B 00pa30BaTEIbHOM MPOLIECCE, HE
CTaplle MATH JIET C MOMEHTA U3JIaHu.

3.2.1. OcHOBHBIE MeYATHBIE W YJIEKTPOHHbIE U3IaHUA

1) JdmutpueBa B.®. ®dusuka ans npodeccuid M CHEMUATBHOCTEH TEXHUYECKOTO
npoduiis.: yuebHoe uznanue / B.®. JImurpueBa.—MockBa; Axaaemus, 2022. —
448c.(O6meobpa3oBaTenpHas  nmoaArotoBka B yupexaeHusx — CIIO).-
URL:http//academia-moscow.ru —pexxum gocTyma: DJIeKTpOHHas OuOIHOTEKa
«academia-moscow».- TeKCT: 3eKTPOHHBIH

2) Ponnonos B.H. ®usuka: yueOHOe mocobue aiis CpeaHero mnpodeccrnoHalIbHOTO
obpazoBanus/ B.H.Poauonos.-2-e uzn.,uctp. M gon. — Mocka: U3naTenbcTBO
IOpaiit, 2023.-165c¢

DIIeKTPOHHBIC U3JaHUS (DJEKTPOHHBIE PECYPCHI)

1. «OTtkpriTas pusuka» http://www.physics.ru/

2. «Dwusuka.ru» http://www.fizika.ru/

3. «BupTyapbHBIN METOAMYECKUN KAaOUHET YIUTENsI GU3UKHA B aCTPOHOMUM
http://www.gomulina.orc.ru/

4, Caiit «®u3uka B anuManusax» http://physics.nad.ru/physics.htm

5. Mactep-knacce «Kupast pusuka» http://www.int-edu.ru/hage.php?id=931

6. Hudposas nadboparopus «Apxumen» (Jlabopatopubie paboThl Mo Pu3NKe)
http://lwww.9151394.ru/projects/arhimed/arhiml/cituo/lab_raboty f.htm
1. Buprtyanbubie nabopatopun (MHTEpAKTUBHBIE MOJENIN PA3JIMYHBIX MPOLIECCOB)

http://somit.ru/index_demo.htm

3.2.2. lonoJHUTEIbHbIE HCTOYHUKHU

1. ImutpueBa B.®. Owusmka: TtexHonorudeckuii mpoduins: COOpHHK 3amad:
yuebHoe u3nanue. —-MockBa: Axagemus. 2024. — 256 c. (O6meoOpa3oBaTenbHas
noaroropka B yupexacHusx CITO. URL:http//academia-moscow.ru —pexum
JocTyma: DIeKTpoHHass OnbanoTeka «academia-moscowy.- TeKeT: AIeKTPOHHBIN

2. anextpoHHbIi pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-764FB46F5976#page/1
https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-764FB46F5976#page/1

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS JTUCIUIJINHBI

Kontpoar wu

OICHKA

pE3yJIbTATOB

OCBOCHUA

o0111e00pa3oBaTeNbHOM

AUCHUILIMHBI PACKPBLIBAIOTCA 4YCPC3 AUCHUIINIMHAPHLIC PE3YyJIbTAaThl, HAIIPABJICHHLIC Ha

dbopmupoBaHue oOmMUX U

po¢eCCUOHATBHBIX

Y TeMaM COJIepKaHus Y4eOHOro Marepuaa.

KOMIIETEHIIUU 1O

Kox u HamMeHOBaHUE
¢dopmMupyeMbIX KOMIIETEH U

Pasznen/Tema

Tun oneHoYHbIX
MeponpHUATHH

OK 01. Bseibupats cnocoOsl
pereHus 3a1ay
npodeCcCHOHANBHOM JEATEIHHOCTH
MPUMEHUTENFHO K  Pa3JInYHBIM|

Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Pazpmen 3. Temsr 3.1., 3.2., 3.3.

Paznen 4. Temsr 4.1., 4.2., 4.3

Paszmen 5. Temsr 5.1.,5.2., 5.3.

KOHTCKCTaM Pa3zen 6. Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
o/c®
OK 02. Hcnons3oBare Paszgen 2. Temsr 2.1., 2.2, 2.3.
COBpPEMEHHBIE ~CpesicTBa Toucka, Pasnen 3. Temsi 3.1., 3.2, 3.3.
aHaIM3a H HHTCpOpCTann Pasnen 4. Temsr 4.1., 4.2., 4.3
MH(pOpMALHH Pasnen 5. Temsr 5.1.,5.2., 5.3.
M MH(POPMALUOHHBIE TEXHOJOIHH Pazzen 6. Tema 6.1
TS BBIITOJTHEHUS 3a7ay

npodeccuoHaIbHOM 1eATeNbHOCTH

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBaty Paznen 1. Tema 1.1

u peasm3oBbiBaTh  cobctBeHHOe| Pazmen 3. Temsr 3.1., 3.2., 3.3.
po(peCCHOHATBEHOE Paznen 4. Temr1 4.1., 4.2., 4.3
131 JTUYHOCTHOE pasBuUTHE, Pazzen 8 Tema 8.1
[pePUHIMATENbCKYIO To/c

NesITeNbHOCTD

B mpodeccHoHaIbHOU  cdepe,

MCII0JIb30BATh 3HaHUS

Mo mpaBoBOM MW  (PpUHAHCOBOM

rPaMOTHOCTHU B pa3IMYHBIX

PKU3HEHHBIX CUTYaIIHIX

OK 04. OddextuBHo Paznen 2. Temsr 2.1., 2.2., 2.3.
B3aMMOJEHCTBOBAaTE U paboTaTh Pasnen 3. Temsi 3.1., 3.2., 3.3.

B KOJJICKTHUBC 1 KOMaHJC

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1., 5.2, 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTb YCTHYIO
Y MICbMEHHYI0O KOMMYHUKAIIMIO Ha
roCyIapCTBEHHOM S3BIKE

Poccniickoit denepanuu ¢ y4eToM

Pasgen 1. Tema 1.1

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

Pasgen 4. Temn1 4.1., 4.2., 4.3

YCTHBIH OITPOC;
(bpOHTANBHBIH
0TIpOC;
KOHTpOJIbHAs paboTa;
HaOJIFOIEHIE
3a BBIIIOJTHEHUEM
1a00paTOPHBIX padoT;
MpaKTHYECKHe
paboThI(perieHue
KayeCTBEHHBIX
U PAcUYETHBIX 3a/1a4);
TECTUPOBAHUE;
pelieHue Keic-3anay;
BBITIOJTHEHHE
MPAKTUYECKUX
3aJaHui
npodeccrnoHanbHOI
HAIPaBJICHHOCTH;
BBITIOJTHEHHE 3a/1aHU
MIPOMEXYTOUHOU
aTTecTaluu

® [MpoheccHOHANEHO OPHEHTHPOBAHHOE COEP/KAHHE (CONEPIKAHNE IPHUKIATHOTO MOLYIIS).

pazaenam
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0coOeHHOCTEN COLIMAJIBHOT'O
1 KyJIbTYPHOIO KOHTEKCTa

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

Io/c
OK 07. CopnetictBoBath| Paznen 2. Temsl 2.1., 2.2., 2.3.
COXPaHEHHIO OKpYKarowen cpenpl, Pasnen 3. Temsr 3.1., 3.2., 3.3.
PecypcocOepeKeHHIO,  TIPUMCHSTH Pasnen 4. Temsi 4.1., 4.2., 4.3
SHAHML 00 W3SMCHCHMH KIMMATA, pasnen 5. Temsi 5.1., 5.2., 5.3
IPUHLHITEL OCPEAIMBOTO boyoy 7. Temer 7.1, 7.2
NPOM3BO/ICTBA, 3(1)(1)eKTleH0 Pasnen 8 Tema 8.1
NCCTBOBAaTh B YPE3BBIYAMHBIX
CUTYaITUSIX Io/c
MK 1.1. Pazmen 1.Temsrl.1 - 1.3 - YCTHBIH OTPOC;
DKCITyaTUPOBATh Paznen 2.Temsr 2.1 - 2.3. - OpoHTAIBHBIHI
PKEJIE3HOJOPOKHBIN moaBmKHON| Pazmen 3. Temer 3.1 - 3.5. 0TIpoc;
cocTaB (MO BHAaM MOJABWKHOTO| Pasnen 4. Temsl 4.1, 4.2 - Onenka
COCTaBa). Pazmen 5.Temsr 5.1. — 5.3 KOHTPOJIBHBIX pa60T;
Paznen 6.Temsr 6.1 —6.2. - HabmoneHue 3a
XOJIOM  BBITTOJTHCHHUS
1a00paTOPHBIX padoT;
- OIICHKa
BBITIOJTHEHUS

1a00paTOPHBIX padoT;
- OILIEHKa
MPaKTUYECKUX  paboT
(pemenus
KayeCTBEHHBIX,
pacueTHBIX,
poheCcCUOoHAITBHO
OPUEHTUPOBAHHBIX
3a/1ay4);

- OlLIEHKa
3aJIaHHM;
- HaOJroneHue 34
XOJIOM  BBITIOJIHEHUS
WHIUBUAYaTbHBIX
MPOEKTOB U  OIICHKA
BBITIOJTHEHHBIX
MIPOEKTOB;
BBITIOJTHEHHE
HK3aMEHAlMOHHBIX

TCCTOBBIX|

3aJaHUH.
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