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1. OBLIASA XAPAKTEPI/ICTI/IKAVPABO‘IEﬂ ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCHUIIJINHBI

1.1. MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mpo@deccHoHaATIbHOMI

o0pa3oBaTe/IbHOU MPOrPaMMbI

[Iporpamma MUCHUIIUHBI SBISETCS YAaCThIO OCHOBHOM TpodeccroHanbHON
obOpasoBarenpHOM mporpamMmbl CIIO, peanuszyemoii Ha 0a3e OCHOBHOT'O OOIIETO
o0OpaszoBaHusl, U BXOAUT B 00111€00pa30BaTEIbHBIN ITUKJI yU€OHOI0 TIaHAa.

O6meoOpaszoBaTenbHas AUCHUIUIMHA «DuU3MKa» SIBISETCS 00s3aTeIbHOMN
4acThl0 00IIe00pa3oBaTeNbHOrO IMKIa oOpa3zoBarenbHOil mporpammbl CIIO Ha
0a3e ocHOBHOro o01ero oopazoanus ¢ noiaydenuem COO ¢ yuerom TpeOOBaHMI
OI'OC CIIO nmns ykpynHeHHBIX rpynn mpodeccuit u cnenmanbHocTedn YITIC
40.00.00 FOpucnpyaenuus 1o crnenuaibHocTsM: 40.02.04 FOpucnpynenuus.

1.2. Hean u njianHupyeMmblie pe3yJibTaThl 0CBOEHUS TUCHUILIUHBI

Hensimu u3ydenust PU3UKU ABJISIIOTCH:

e (¢dopMmupoBaHue y 00y4aromMXCsl YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAYUMOCTH  (DU3UYECKUX 3HAHWUW JUII  COBPEMEHHOTO  KBAJTU(DUIIMPOBAHHOTO
CIEIUAIIMCTA MPH OCYIIECTBICHUU €ro MpodeCCHOHATBHOM IeITEIbHOCTH;

®  OBJIAJCHUE cnenupuyecKon CUCTEMOU (duznyecKnx MIOHSATH,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

®  OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPHM, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJQJICHUC OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS TPUPOIBI,
UCIIONB3YyeMbIMH B  (usnuke (HaOIIOICHWE, OINHMCaHWe, H3MEpPEHUE, BBIJIBHKCHUC
TUTIOTE3, POBEICHHUE DKCIICPUMEHTA);

® OBJAJICHUE YMEHUSMH 00pabaThiBaTh JaHHBIC JKCIEPUMEHTA, OOBSCHATH
MOJTYYCHHBIE PE3YNIbTAaThl, YCTaHABJIMBATh 3aBUCUMOCTH MEXKIY (U3HUCCKHUMHU
BEJIMYMHAMM B HAaOJII0/1aeMOM SIBJICHUH, JIeJaTh BHIBOJIBL;

e (dopMupoBaHHWE YyMEHHUs pellaTh (PU3MYECKHE 3aJadd pPa3HbIX YpPOBHEH
CII0KHOCTH;

® pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TIpoIlecce MPHOOPETeHHS 3HAHWUW C HCIOJIh30BAHUEM Pa3TUIHBIX
HMCTOYHUKOB MH(GOPMAIIMA U COBPEMEHHBIX MH(GOPMAITMOHHBIX TEXHOJIOTUM; YMEHUH
dbopMmynupoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHHIO K
dbusnueckor nHGOpMAIUH, TOTydaeMOl U3 Pa3HbIX HCTOYHUKOB,;

®  BOCIIMUTAHHE YYBCTBA TOPJIOCTH 32 POCCHMCKYIO (DM3HUECKYIO HAYKY.

Oco0eHHOCTBIO (OPMHUPOBAHUSA COBOKYITHOCTH 3a/a4 M3Y4YEHHUS (DPU3UKH IS
CHUCTEMBI CpeJIHero MpodecCHoHaILHOI0 00pa30BaHus 3aKIIF0YACTC B HEOOXOMMOCTH
peasm3anu  IpodeCCHOHATBPHOM  HANPaBICHHOCTH  pelIacMbIX  3ajad, ydéra
0COOEHHOCTEH cephl IeITSIBHOCTH OYAYIIUX CIICIIHATNCTOB.

OcBoenue kypca O/l «®uszukay npeanoaaracT peieHue CIeIyoIImX 3a1a4:

o npuoOpeTeHne 3HaHUK O (yHIAMEHTAIbHBIX (U3HMUYECKUX 3aKOHAX,
JeKAIIMX B OCHOBE COBPEMCHHOW (HM3MYECKON  KapTHHBI  MHpa, IPUHIIUIIOB
JNENUCTBUSL TEXHUYECKUX YCTPOMCTB M MPOU3BOACTBEHHBIX MPOLECCOB, O Hambojee
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Ba’)KHBIX OTKPBITHAX B obnactn (1)I/ISI/IKI/I, OKa3aBOIUX OIIPCACIIAIOMICC BJIIMAHHUC HaA
Pa3BUTUC TCXHUKHU U TCXHOJIOTNH,

o NOHUMAaHHUE (UBNYECKOM CYIIHOCTH SIBJICHUM, TPOSBIAIOMINXCI B
pamMKax IpOU3BOJICTBEHHON JeATENbHOCTH;
o OCBOEHHE CITOCOOOB MCIOJIb30BAaHUS (DU3UUECKUX 3HAHUW JIJISl PEeLIEHUs

NPAKTUYCCKUX H TMPOPECCHOHATBHBIX 3a7a4, OOBSICHCHHS SBICHHH IPUPOIBI,
MPOU3BOJICTBEHHBIX M  TEXHOJOTMYECKUX  MPOIECCOB, MPHUHIIMIIOB  JEHCTBUS
TEXHUYECKUX MPUOOPOB M YCTPOUMCTB, oOecrieueHusi 0€30MacHOCTH MPOM3BOACTBA U
OXpaHbI IPUPOIBL;

e (dopMmupoBaHHWE  yMEHUW  pemarh  y4eOHO-paKTUYECKHE  3ajadyu
¢dusznUecKoro copepKanus ¢ ya€Tom mpodeccruoHaiIbLHOM HalpaBIeHHOCTH;

® MpUOOpPETEHUE OMbBITA MO3HAHUS W CAMOIIO3HAHMS; YMCHUIN CTaBUTH 3aJa4t
1 pemiaTh MpoOIeMbl ¢ YI€TOM PodhecCHOHATHLHON HATPaBICHHOCTH;

e (QopmupoBaHHe yMEHMH HCKaTh, AaHAJIM3UPOBATH U  0OpadaThIBaTh
busnueckyro nHGOPMAIUIO ¢ YIETOM MPo(eCcCHOHALHOIN HAPABIEHHOCTH;

®  TOJArOTOBKA OOYYarOUIMXCS K YCHEITHOMY OCBOCHUIO TUCIUILIMH U MOJTYJIeH
npoecCHoHaIbHOTO IUKIA: (DOPMHUPOBAHUE Y HUX YMEHHU W OMbITA JCATEIBHOCTH,
XapakTepHbIX g Tpodeccuit / MOMKHOCTEH CIyXKallluX WA CHEIUAIbHOCTEH,
MOJTy4aeMbIX B TPOPECCUOHAIBHBIX 00pa30BaTENbHBIX OPraHU3aIUsIX;

® [OArOTOBKa K (OPMHUPOBAHUIO OOIMMX KOMIETEHIUNA  Oyayliero
CHEIUAINCTa: caMooOpa3oBaHMs, KOMMYHUKAIIMHM, COTPYIHHYECTBA, MPHHITHS
pEIICHU B CTAaHAAPTHOW W HECTAHJAPTHOW CHUTYAIUSX, TPOSKTHUPOBAHMUS, TPOBEICHUS
bu3ndyecknx u3MepeHui, 3PGheKTUBHOIO U 0€30MacHOT0 HMCMOJb30BAaHUS Pa3THIHBIX
TEXHUYECKUX YCTPOWUCTB, COOJIOJICHHUS TPaBUJI OXpaHbl Tpylda Tpu paboTe cC
buznueckumMu mprudopaMu U 000PyT0BAHUEM.

B pesynbrate 0CBOCHUS JUCHUILIUHBI 00YYaIOIIHUICS JOJKEH 3HATD:

® CMBICH MOHATUH: (HPU3UUECKOE SBJICHUE, THIOTE3a, 3aKOH, TEOPHSs, BEIIECTRBO,
B3aMMOJICICTBUE, DJICKTPOMAarHUTHOE I10Jie, BOJHA, (OTOH, aTOM, AaTOMHOE SJIpo,
MOHHM3UPYIOIINEC U3ITYICHHS;

® CMbICHI (PU3NYECKHUX BEJIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CUJla, UMITYJIbC,
paboTa, MexaHWUYecKas JHEpPrusi, BHYTPEHHSS SHEPrusi, aOCOJIOTHAs TEeMIepaTypa,
CpemHsss KHHETHYECKas DOHEPrusi YacTHUIl BEMIECTBA, KOJIMYECTBO  TEIUIOTHI,
BJIEMEHTAPHBIN JJIEKTPUYECKUAM 3apsifl;

® CMbICH (PU3MYECKUX 3aKOHOB KJIACCHMYECKOM MEXaHWKH, BCEMHUPHOIO
TATOTCHUS, COXPAHEHUS DHEPruM, UMIYyJIbca MW  AJIEKTPUUECKOro  3apsja,
TEPMOJAMHAMUKH, SJICKTPOMArHUTHOM HHAYKINH, (HoTod(deKTa;

® BKJAJ POCCHUICKMX U 3apyOeXKHBbIX YUYEHBIX, OKa3aBIIMX HaWOOJIbIlIEe
BIIMSTHUE Ha Pa3BUTHE (PU3HKH;

B pesynbTaTe 0cBOEHUS TUCHUTIIMHBI 00YYAIONIUICS JOHKEH YMETh:

®  MPOBOJUTH HAOIIOJCHUS, TUIAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,

®  BBIIBUTATh TMIOTE3bI U CTPOUTH MOJIEIH,

® T[PUMCHATH TIONYYCHHBIC 3HAHWS TO (GU3NKEe T OOBICHCHHUS
Pa3HOO00OPa3HbIX (U3UYECKUX SBJICHUN U CBOMCTB BEIIECTB;

®  MPaKTHYECKH MCIOJIb30BaTh (PU3NUECKUE 3HAHMUS,

®  OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(MOPMAIIIH;



® UCHONb30BaTh NPUOOPETEHHbIE 3HAHMS W YMEHHUA [UIS  pEIIeHUs
NIPaKTHYECKUX 3a7a4 MOBCEAHEBHOMN KU3HHU, 00eCTIedeHHs OE30IMacHOCTH COOCTBEHHOMN
KU3HU, PAITMOHAIILHOTO IPUPOJIOTIOIB30BAHUS U OXPaHbl OKPYXKAIOIICH CpeIbl.

® OIUCHIBATh U OOBSICHATH (PU3UYECKUE SIBIICHHUS M CBOMCTBA TEJI: CBOMCTBA ra3oB,
KHUJKOCTEH U TBEPIBIX TEIN; JIEKTPOMArHUTHYIO MHAYKIIUIO, PaCIIpOCTpaHEHHE
AIIEKTPOMATrHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3TyYEHHUE U TOTJIOMICHNE CBETa
atoMoM; (poToaddexT;

® OTJIMYATh THIOTE3bl OT HAYIHBIX TCOPHIA;

e JenaTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TaHHBIX;

® T[PUBOAWUTH NPUMEPHI, TMOKA3BIBAIOIINE, YTO: HAOIOJCHUS U IKCICPUMEHT
SIBJITFOTCS. OCHOBOW [IJIS1 BBIJIBMDKCHHS THIIOTE3 M TCOPHH, MO3BOJISIIOT ITPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (U3WUYECKAss TEOpUsl TaeT BO3MOXKHOCTH
OOBSICHATh M3BECTHBIC SIBIICHUS MPHUPOJLI W HaydHbIE (DAKThI, MPEICKa3bIBATH EIIe
HEM3BECTHBIC SIBJICHHSI,

® TPUBOAWTH MPUMEPHI MPAKTUYECKOTO HMCTOIB30BaHUS (U3NYECKUX 3HAHUI:
3aKOHOB MEXAaHWKH, TEPMOJMHAMHUKHA U DJICKTPOAMHAMUKHA B DHEPTECTHUKE; Pa3TUIHBIX
BUJIOB 3JICKTPOMATHUTHBIX M3JIY9CHHM U Pa3BUTHS PAIA0 M TEICKOMMYHUKAITUH,
KBaHTOBOW (DU3WKHU B CO3/IaHUU SACPHON SHEPTETHKH, JTa3ePOB;

e BOCIpPUHUMATh W HA OCHOBE TIOJYYEHHBIX 3HAHUH CaMOCTOSITEIILHO
OLIEHMBaTh UH(OpMaLHIO, coaepkallytocs B coodmenusx CMU, Mnrepuere, HaydHO-
MOMYJISIPHBIX CTAThSIX.

® [PUMEHSTH MOJYYCHHBIC 3HAHUS I pelIeHus GU3NUECKUX 3a/1aY;

® ompenensaTh Xapaktep (¢u3MUecKoro rmporecca mo rpaduky, TadIMIle,
Gopmyne’;

®  U3MEpATh Psii PUBNYECKUX BEJIMYWH, MPEACTABISA PE3yIbTaThl U3MEPEHUN
C YYETOM HX IOTPEUIHOCTEMN.



1.2.1. Ilnannpyemble 00pa3oBaTebHbIe Pe3yJbTAThI

Kox n nammenoBanue

Ilnannpyembie pe3yibTAaThl OCBOCHUSI AUCHUILIHHBI

(¢popMmupyeMbIX KOMIIETEHUIUH O6uue! JIMCHMIIMHAPHbIE.
OK 01 BriOupats croco0bl - BIIQJICHUE HABBIKAMU - CpopMHUpPOBAHHOCTh TMPEJCTABICHUN O pOJIM U MECTE
peLieHus 3aaa4y MMO3HABATEILHOM, y4eOHO- | (M3MKM B COBPEMEHHOW HAydHOW KapTUHE MHpa, O

npodeccroHanbHOM
JEeSTeNFHOCTH TPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

OK 02 HUcnonb3oBath
COBpPEMEHHBIE CPEJICTBA IMOUCKA,
aHan3a U UHTEPIpETaIiH
uHdopMaIuu, u
WH()OPMAITMOHHBIE TEXHOJIOTHH
JUTS BHITIOTTHEHHMS 3a/1a4
npodeccroHaIbHOM
JeSITeNbHOCTH

OK 03 IInanupoBath u
peaM30BbIBATh COOCTBEHHOE
npodeccuoHaNbHOE U
JUYHOCTHOE pa3BHUTHE,
MPEeNPUHUMATETHCKYIO
JeSITEITLHOCTD B
npodeccruoHanbHO cdepe,
UCIIOJIb30BaTh 3HAHUS 10
(bUHaHCOBOI TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

OK 04 3¢ddexTuBHO
B3aMMO/ICICTBOBATh M pabOTaTh
B KOJUIEKTHBE U KOMaH/Ie

HUCCIIeJ0BaTEIbCKON U
MIPOEKTHOM JEATEIbHOCTH,
HaBbIKAMU pa3peIICHUs
po0JIeM; CIoCOOHOCTh 1
TOTOBHOCTB K
CaMOCTOSITEJIbHOMY TIOUCKY
METO/IOB PEILICHUS
MPaKTUYECKUX 3aj1ad,
MIPUMEHEHUIO PA3IMYHbBIX
METOJIOB ITO3HAHMS,

- TOTOBHOCTH U
CIIOCOOHOCTB K
CaMOCTOSITEJIbHOM
MH(}OpPMAaIIMOHHO-
MMO3HABaTEILHOU
JeSITeNLHOCTH, BJIaJICHUE
HaBBbIKaMH TTOTy4ECHUS
HEO0O0XO0UMOM
HH(pOpMAIIMH U3 CIIOBapeit
Pa3HBIX TUIIOB, YMEHUE
OpPUEHTHUPOBATHCS B
Pa3IMYHBIX UCTOUHUKAX
uHpOpMaIK, KPUTHIECKU
OIICHUBAThb U
WHTEPIPETUPOBATH

cucTeMooOpa3yromnield poinu (GU3UKU B Pa3BUTHU €CTECTBEHHBIX
HAayK, TEXHUKA W COBPEMEHHBIX TEXHOJOTHH, O BKIIaJe
POCCHICKMX U 3apyO€KHBIX YYEHBIX-(PU3UKOB B Ppa3BUTHE
HayKH; MOHUMaHuEe (UINYECKOW CYIIHOCTH HaOJII0aeMBbIX
SBJICHUII MHKpPO-, Makpo- W MeraMmupa; I[OHUMaHHE pPOJIU
¢buszukn B GOpMUPOBAHUHM Kpyrozopa © (HyHKIHOHATHHOU
IPaMOTHOCTH 00YYarOIIUXCS;

- Bnanenwne OCHOBOIIOJIaraIOIIUMHU dbuznyecKkuMu
NOHATUSAMH  (CBSI3aHHBIMU C MEXaHUYECKUM JBH)KCHHEM,
B3aUMOJICUCTBUEM TEJI, MEXaHMYECKUMM KoJeOaHUsIMU U
BOJIHAMH; aTOMHO-MOJICKYJSIDHBIM ~ CTPOCHHEM  BEIECTBa,
TEIUIOBBIMH ~ TPOILIECCAMU; DJCKTPUYECKUM W  MAarHUTHBIM
NOJISIMU,  DJIEKTPUUECKUM  TOKOM,  DJIEKTPOMAarHUTHBIMU
KOJIeOaHUSIMU M BOJHAMH, ONTHYECKHUMH  SIBICHUSIMU;
KBAaHTOBBIMHU SIBIICHUSIMH, CTPOCHHEM aToMa M aTOMHOTO Spa,
PaANO0AKTUBHOCTHIO);

- BIIQJICHUE 3aKOHOMEPHOCTAMM, 3aKOHAaMU U TEOPHUSIMHU
(3axonbl HpIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHHUS MMIYJbCa M DSHEPrUM C YYETOM TpaHMIl UX
OPUMEHUMOCTH,  OCHOBHBIE€  IOJIO)KEHHUSI ~ MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH CTPOSHHUS  BEUIECTBA, OCHOBHOE
ypaBHEHUE MOJEKYISIPHO-KMHETUYECKOW TEOPUH HJI€aTbHOI0
rasa, 3aKkOHbl UJEATBHOIO  Tra3a, 3aKOH  COXpaHEHUs
ANIEKTPUYECKOTO 3apsna W 3akoH KyrnoHa, TpaHUIBI HX
IPUMEHUMOCTH, 3aKOHbI OMa JIJIs1 OZHOPOAHOI'O IPOBOJIHUKA U
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OK 05 OcyiiecTBIITh YCTHYIO
U TUCbMEHHYI0 KOMMYHUKAIIUIO
Ha roCcy1apCTBEHHOM s3bike PO ¢
Y4E€TOM OCOOEHHOCTEM
COLMAJIBHOT'O U KYJIbTYPHOIO
KOHTEKCTa

OK 06 IIposiBnsTh
IPaKJaHCKO- NaTPUOTHYECKYIO
HO3UIIMIO, IEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHNE Ha
OCHOBE TPaJIULIMOHHBIX
00111eYeI0BEYECKUX LIEHHOCTEN,
B TOM YHCJIE C YUETOM
rapMOHU3ALNH
MEKHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
PUMEHSATH CTaHAAPTHI
AHTUKOPPYMIIMOHHOTO
MOBEICHUS

OK 07 CopneiicTBOBaTh
COXPAHEHHIO OKPYKarolen
cpenbl, pecypcocOepekeHuIo,
NPUMEHSATH 3HAHUS 00
U3MEHEHUU KJIMMaTa, MPUHIIUIIBI
OepeXIMBOro MPOU3BOJICTBA,
3 PEeKTUBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYaLUsAX

uH(popMaIuio,
MOJIY4aeMYIO U3
pPa3IUYHBIX HICTOYHHUKOB;

- YMEHHE MPOIYKTUBHO
o0maThCs u
B3aMMOJICMICTBOBATH B
MPOLIECCE COBMECTHOMN
NESATETbHOCTH, YUUTHIBATh
NO3ULINU APYTUX
YYaCTHUKOB JIEATEIIBHOCTH,
3¢ (heKTUBHO pa3periaTh
KOH(DJIUKTHI,

- YMEHHE
CaMOCTOSITETILHO
OLICHUBATh U IPUHUMATh
pelIeHus, ONPeaeIIIIoNIe
CTpaTeruto MOBEICHMUS, C
Y4ETOM TPAXKIAHCKUX U
HPaBCTBEHHBIX ICHHOCTEH

3aMKHYTOM 1enu, 3akoH Jlxoyns—IJlenna, 3akoH Jkoymss—
Jlenua, 3akoH Ammepa, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLUU
@apanes, npaBuino JleHuma, npuHoun [roWreHca, KBaHTOBAs
runore3a Ilnanka, 3akoHsl (oroaddekra, nmocrynatel bopa,
TEOpUs ~ aTOMa  BOJOpPOJA);  YBEPEHHOE  IOJb30BaHHUE
(bU3HYECKON TEPMUHOJIOTUEH U CHUMBOJIMKOW;

- Bnagenune oCHOBHBIMU METOJAaMH HAYYHOTO ITO3HAHUS,
UCIOJIb3YEMbIMU B (pr3HKe: HAOIIOEHIE U OMICAHNE
(bu3MYeCKUX SABJICHUI; MPOBEACHUE (PU3UUECKOTO
HKCIIEPUMEHTA; YMEHUEM BBISIBIISITH 3aBUCUMOCTb MEXKTY
bu3nYeCKUMU BETUYNHAMU, OOBACHATD MOTyICHHBIC
PE3yJIbTAThI, UCIIONB3YS (PU3NYECKUE TEOPUH, 3aKOHBI U
MOHSATHS, U IETIaTh BHIBOJIBI,

- CdhopMHpOBaHHOCTh YMEHHMS pelaTh (U3HMUECKUE 3aauH,
UCHOJIb3Ys U3yYEHHbBIE 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIHE
(dbu3nYecKre BeTUYUHBI;

- CdopMupoBaHHOCTH YMEHHSI PUMEHSTH TIOJTY4ICHHBIC
3HaHUs U1 O0BSCHEHUS YCIOBUN MPOTEKaHUs (PU3UUECKUX
SIBJICHUI B PUPOJIC U JJIS1 IPUHITHS MPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM JKU3HU 1 0OecriedeHusi 0e30MacCHOCTH MPU
oOpalieHnu ¢ OBITOBBIMU MPHUOOPAMU U TEXHUUECKUMU
YCTPONCTBAMU, COXPAHEHUS 3/I0POBbS U COOJIIOICHUS] HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEH CpeLE;

MOHUMAaHNE HEOOXOAMMOCTH MPUMEHEHUS TOCTHKCHHIMA
(U3MKYU U TEXHOJIOTUH Il PallUOHAJIEHOT O
IPUPOJIOTIOTH30BAHMS,

CdopMHpPOBaHHOCTh COOCTBEHHOM MO3UIIMH 110
OTHONICHHIO K PU3NYeCcKoi HHMOPMAIINH, TTOTYyIaeMOU U3
pa3HBIX HCTOYHUKOB




2. CTPYKTYPA U COAEP KAHUE JUCHHUITJIMHbI

2.1 O0beM TUMCUMIIMHBI U BUJbI Y4e0HOIl padoThI

Buj yyeOHoM padoThI Oo0beMm B
yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIHHbI 106
1. OcHOBHOE coep:KaHue 82
B T. U.:
TEOPETHYECKOE 00yUeHUE 74
JlaGopaTopHbie U MPAKTHUECKUE 3aHATUA 8
2. IIpodeccoHAILHO-OPUEHTUPOBAHHOE COAePIKAHUE 24
B T. 4.:
TEOPETUYECKOE O0YyUECHHE
1abopaToOpHbBIC 3aHATHS 24

I[Ipome:xyTounas arrecranus (aud. 3a4er)
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2.2. TeMaTH4YeCKHii IVIAH U cofepKaHUe TUCHUILIMHBI « DU3NKa»

nerkeHre. CKOpOoCTh. Y paBHEHHE NBUKEHNs. MTHOBEHHAs! W CPEIHSA
ckopoct. IlocTynarel Teopu OTHOCUTENBHOCTH. OCHOBHBIE CIIECTBHS
13 II0CTYJIATOB TEOPUH OTHOCUTEIILHOCTU. Y CKOPEHHE.
[IpssMOnMHEHHOE IBUKEHUE C TOCTOSTHHBIM YCKOpPEHUEM. [[BrkeHue ¢
MOCTOSIHHBIM YCKOPEHHUEM CBOOOJIHOTO MaJICHUS.

JIBr>keHue Tena, OpOIIeHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMEpHOE
JBHKEHUE TOYKH 10 OKPYKHOCTH, YIJIOBAsk CKOPOCTb.

dopmupyembie
HaumenoBanue | Conep:kaHue yueOHOro Marepuasia, JJabopaTropHbie U NPAKTHYeCKUe Oo0bem odue u
pa3aesioB U TeM  [PadoThl, MHHAUBHAYAJIbHBIH NPOEKT (eciu npedycmompensi) 4acoB npogeccuoHaIb
HbIE
KOMIIETEHINH
1 2 3 4
BBenenue. Conep:xxanue yueOHOro MaTepuasa: 2 OK 03
duzuka u ®duzrka — (yHIaMeHTallbHas HayKa o npupoe. EcTecTBeHHO-Hay4HbIN OK 05
MeTOIbI METOJ] TO3HAHHUSI, €T0 BO3MOKHOCTH U TPaHUIIbl TPUMEHUMOCTH.
HAY4YHOI 0 DKCIEpUMEHT U TEOpHUs B IIpoliecce Mo3HaHUs Npupoabl. MoaenupoBaHue
MO3HAHMS (bu3nuecKux SBJICHUHN U MpolieccoB. Posb skcniepuMeHTa U TEOpUH B
porecce No3HaHus npupoapl. Gusndeckas BenuunHa. Ousndeckue
3aKOHBI. ['paHUIIbl NPUMEHUMOCTH (PUBHUYECKUX 3aKOHOB U TEOPHU.
[Tpuniun coorBercTBus. [loHsTHE O PU3MUYECKON KapTUHE MUpAa.
[lorpemnocTu U3MepeHnt PU3NYECKUX BEIUYHMH. 3HaAYeHUue u3uKku npu
oceoenuu npopeccuii CIIO u cneyuanvnocmen CI10.*
Pa3nen 1. Mexanuka OK 01
Tema 1.1 Coaep:xanue yueOHOro MarepuaJa: 4 OK 02
OCHOBBI MexaHM4YeCKOe IBUKEHHE M €TI0 BHIbI. MarepuaibHas TOUKa. OK 04
KUHEMAaTUKU  |CkanapHble u 6eKmMOpHble puzuueckue euduHbl.
OTHOCUTENBHOCTh MEXAaHUUECKOTO JBMKEHUsA. CrucTeMa oTcUera. OK 05
[Tpunuun otHocuTensHocTU ["amunes. CiocoObl oMMcaHus TBUKEHUSI. OK 06
Tpaexropus. [lyts. Ilepememienue. PaBHOMEpHOE IPAMOIMHENHOE OK 07
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LenTpocTpemurenbHoe yckopeHnue. Knnemarrka abCoNOTHO TBEPAOTO
Tena.

Tema 1.2 Coneprkanue yueOHOro MmarepmaJia
OCHOBEI OcHoBHag 3amadya quHamuku. Crina. Macca. 3akoHbl Mexanukn HeroToHa.
JTUHAMUKH Cunbl B mpupoge. Cumia TSHXKECTH W CHJIa BCEMUPHOTO TATOTEHHUS. 3aKOH
BCEMHUPHOTO0 TATOTeHUs. [lepBas kocMuueckasi CKOpoCTh. J[BukeHUE TUTaHEeT
u Maseix Ten ConHeuHoit cucteMbl. Bec. HeBecoMmocTs. Cuiibl ynpyrocTu.
Cunvl mpenus. INE€MEHTBI PEISTUBUCTCKON TUHAMUKH
Tema 1.3 Conep:xanue yueOHOro MaTepuasa:
3aKOHbI Nmnynee Tena. HWMmnoynbc cuiibl.  3aKOH  COXPAHEHUS MMITYJbCA.
COXpaHEHHS B |PeakTMBHOE JBUXKEHHUE. 3aKOH COXPAaHEHUS MOMEHTAa UMITYJbCa.
MEXaHUKE Mexanuueckaa paooma u mouinocms. Kunemuueckaa 3Inepzus.

Ilomenyuanvnaa snepeusn. 3aKOH COXPAHEHUA MEXAHUUECKOU IHeEPIUl.
PabGora cuibl TspkecTM W cwiibl  ynpyroctd. KoHcepBaTHBHBIE —CHUJIBL
Ilpumenenue 3aKkono6 coxpanenus. VICTIONb30BaHUE 3aKOHOB MEXAHMKH
U1 OOBSICHEHUS JBM)KEHUS HEOCCHBIX TeN U Ui Pa3BUTHS KOCMHUYECKHX
UCCIIEIOBAaHUN, TPAaHUILBl MPUMEHUMOCTH  KIACCMYECKOM  MEXaHHKHU.
Ilpakmuueckoe npumenenue @u3uueckux 3HAHUIL 6 NOBCEOHEGHOU
HCU3HU OJ151 UCRONB306AHUA NRPOCMBIX MEXAHUZMOE8, UHCHPYMEHM OB,
MPAHCROPMHBIX CPEOCME

Pewenue 3a0au ¢ npogheccuonanvHoil HanpPasIeHHOCMbIO nO pazoeny «Mexanuka»

Paznen 2. MosekyyasipHas pu3suka 1 TEpMOTUHAMHUKA

Tema 2.1
OCHOBEI
MOJIEKYJISIPHO
- KHHETHYECKOM
TEOpUU

Coneprxanue yueOHOro MarepuaJja:

OcHogeHble NOJI0MHCEHUA MONEKYNAPHO-KUHEemUYecKoll meopuu. Pa3mepsl
U Macca MOJIEKYJ U aToMOB. bpoyHoBckoe aBukeHue. Cuibl U dHEPrus
MEKMOJIEKYISIPHOTO B3aUMOAECHCTBUS. Cmpoenue 2a3000pa3nvlx, HcuOKux
u meepovix men. Vineanvueiii ras. /laenenue 2aza. OCHOBHOE YpaBHECHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU razoB. TeMmmeparypa U ee u3MepeHue.
AOCOMIOTHBIA ~ HYJb  TeMIepaTypbl.  TepMoauMHamMu4eckas  IIKaja
Temnepatrypbl. CKOPOCTH ABUKEHUSI MOJICKYJI U UX U3MEPEHUE.

W3omnpouieccel u ux rpaduku. I azoevie 3aKoHbl. YpagHeHue cocmosaHus

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
[IK1.1
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UoeanbHozo 2asa. Mwmpnaﬂ 2a306as1 nOCMOAHHAA

Pewenue 3a0au ¢ npogheccuonanbHOl HANPABIEHHOCMbIO

JlaGopaTropHblie padoThI:
1. M3yuenue nzobapHoro mpoiecca (OnbITHAs MpoBepka 3akoHa ['eit-
Jlroccaka, boiinsi- Mapuorra)

Tema 2.2 OcHOBBI
TEPMOJIUHAMUKHU

Coneprxxanue yueOHOro MarepuaJa:

OcCHOBHbBIE TIOHSITUSI W OMNpeaeicHUs. BHYTpEHHsISI SHEPrusi CUCTEMBI.
BuyTpeHnHsist 2HEprusi uaeanbHoro rasa. Pabooma u menioma kax gopmol
nepedauu  3Inepeuu. Tennoemxocmo. Yoenvnana  mennoemkocmes.
KonmuuectBo Tennorwl. Ypasnenue mennoeozo oananca. llepBoe Hayano
TepMOAMHAMUKU. AnuabatHeiii mipouiecc. Ilpunyun oeitcmeus menogoil
mawunsl. KII/[ mennoeozo osuzamensn. Bropoe Hauano
TEPMOJUHAMUKH. X0100u1vHble mawiunvl. Tennosvie osuzamenu. OXpana
IPUPO/IBI.

IIpakTnueckue 3ansaTus. Pemenue 3aga4

Pewenue 3a0au c npogheccuoHa1bHOU HANPABIEHHOCMbIO

Hroro 3a cemecTp

34

Tema 2.3
ArperatHbie
COCTOSTHUS
BEIIECTBA U
¢dazoBbie
epexX0/Ibl

Conep:xxanue yueOHOro MaTepuasa:

HUcnapenne wu koHaeHcanus. HacblieHHBII map W €ro CBOMCTBA.
Abconomnaa u omuocumenvHasa 61a)xcHocms 6030yxa. Ilpudopbl s
OMpENENECHNs] BIAKHOCTH Bo3ayXxa. Touka pocbl. Kunenue. 3aBUCHMOCTH
TEMIEPATYpPhl KUIEHUS OT JaBiieHHs. KpuTuueckoe COCTOSIHUE BEIIECTBA.
Ilepezpemplit nap u e2o0 ucnovb3oeanue 6 mexHuke. XapakTEPUCTUKA
KUJIKOTO COCTOSIHUS BenlecTBa. [I0BEpXHOCTHBIN CIOM KUAKOCTU. DHEPTHUs]
MMOBEPXHOCTHOT O cJiosl. bivxuuil nopsinok. Ilogepxnocmuoe namsaiicenue.
Cmauueanue. Aenenuna na 2panuye HCUOKOCMU C MEEPObIM MENOM.
Kanumsipasie siBieHus. XapakTepUCTUKA TBEPJIOTO COCTOSHHS BEIIECTBA.
Kpucmannuueckue u amopghnvie mena. Ynpyrue CBOWCTBA TBEPJBIX TEIL
3akon ['yka. Mexannueckue cBoOWCTBa TBepAbIX Ten. I[lnactuueckas

(ocratounasi) nedopmanusa. Tennosoe pacuiupenue meepovix men u
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orcuokocmeit. Koagpgpuuuenm nuneiinozo pacwupenusn. Koygpgpuyuenm

00vémH020 pacwiupenun. Yuem pacuwiupenusn ¢ mexnuke. Ilnaenenue.

Yoenvnasa mennoma nnasenenun. Kpucrannmzanus. Ilpakmuueckoe
npumMeHeHue 6 NOBCEOHEGHOU JHCUSHU (PUUYECKUX 3HAHUL 0 CEOIICMEAX
2a308, HCUOKOCMeEll U meepoblx mein

IIpakTnueckue 3ansaTus. Pemenue 3agaq

Pewenue 3a0au ¢ npogheccuonanvnoit HanPaeIEHHOCMbIO

JlaGopaTopHbie padoThI

2. Onpedenenue enaxcHocmu 6030yxd.

3. Onpeodenenue KoIhpuuuenma noeepxHoCmMHO20 HAMAIHCEHUA
JHcuoKocmu

Pa3znen 3. DieKTpoaAMHAMHKA

Tema 3.1
DIIEeKTpUUYECKOe
noJie

Conep:xkanue yueOHOro MaTepuaJa:

Inekmpuueckue 3apaovl. I1emMeHmapHvlil 31eKMpPUUecKuil 3apo.
3akoH coxpanenus 3apaoa. 3akon Kynona. Inekmpuueckasn
nocmoaunnan. Inekmpuueckoe none. Hanpascennocmo 3nekmpuueckozo
noasa. Ilpunyun cynepnosuyuu noneii. Ilposoonuku 6 nekmpuueckom
noae. /[urnekmpuxu 6 snekmpuyeckom none. Ilonapuzayusn
ousnekmpukos. Paboma cun anexkmpocmamuyecxkozo noaa. Ilomenyuan.
Pa3znocms nomenyuanos. IKBUNOTCHIMAIbHBIE TOBEpXHOCTU. (830
MeHCOY HANPANCEHHOCMBIO U PAZHOCHIBbIO ROMEHYUAN08 ITNEKMPUUECKO20
noasa. Inekmpoemkocms. Konoencamopul. Coeounenue konoencamopoes
6 bamapero. Inepzus 3apAHCEHHO20 KOHOeHcamopa. IHepzus
Inekmpuyeckozo noas. Eounuyvt snekmpoemxocmu. Illpumenenue
KOHOeHCamopos

4 OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

Pewienue 3a0au ¢ npogheccuoHanbHOU HANPABIEHHOCMbIO

JlabGopaTropHblie padoThI:
4. Onpedenenue r1eKmpuUYeCcKoil EMKOCHU KOHOEHCAMOpPO 6

Tema 3.2

Coaep:xaHue y4eOHOr 0 MaTepuasa:
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IIOCTOSHHOI'O TOKa

3aKOHBI

Ycnoeus, neooxooumvie 014 603HUKHOBEHUA U NOOOEPIHCAHUA
anekmpuueckoz2o moxa. Cuia moka u njiomuocms moka. 3akon Oma ons
yuacmka yenu. 3a8UCUMOCHLL IJIEKMPUUECKO20 CONPOMUBTEHUA OM
mMamepuana, ONUHbBL U NIOWAOU NONEPEYHO20 CeUEeHUA NPOBOOHUKA.
3aeucumocms 31eKMPUUECKO20 CONPOMUBTEHUA NPOBOOHUKOE OM
memnepamypuot. Temnepamypuutii Koaghpuyuenm conpomuenenusi.
Ceepxnpo6ooumocms. IneKmpoosuicyuias Cuia uCmoYHUKA MoKa.
3akon Oma 0na nonnou yenu. Inekmpuueckue yenu. Ilapannenvnoe u
nociedosamesibHoe coeoutHenue npoeooHuKos. 3axkonvt Kupxzogha ons
y3na. Coedunenue uCMOYHUKOG I1IeKMPUUECKOIl IHepeUU 6 Damapero.
3axon /[ocoyna— Jlenya. Paboma u mowgnocms nocmoanno20 moka.
Tennoeoe deiicmeue moka

Pewenue 3a0au c npogheccuonanvbHoll HANPABIEHHOCMbIO

JlaGopaTropHblie padoThI:

5.  H3yuenue 3aK0H06 NOCNE006aMeENIbHOZ0 U NAPATNETbHOZ0
COeOUHEHUIL NPOBOOHUKOG.

6. MHzmepenue 3/1C u 6Hympennezo conpomueneHus UCMo4YHUKA
moka.

7.  Onpeodenenue yoeibHo20 cOnpomueieHus npooOHUKA.
8.Uccnedosanue 3a6ucumocmu MOWHOCHMU 1AMNblL HAKATUGAHUSA OM
HANPANCEHUA HA eE3ANHCUMAX.

9. Onpeoenenue KIIJ/[ snekmponnumxu.

10. Onpeodenenue mepmuueckozo koIhpuyuenma conpomuenenusn
meou

NDMNMNDNDDN

Tema 3.3
DIJIEKTPUUECKUN TOK

B Pa3JIMYHBIX

cpenax

Conepxkanue yueOHOro MarepuaJja:

Inekmpuueckuii moK 6 Memauiiax, 6 IJ1eKmpoaumax, 2a3ax, 6 6aKyyme.
Onekmponus. 3akon 3Inekmpoauza Dapadea. IieKmpoxumuveckuil
Ikeusanenm. Buowl 2az0evix pa3padoe. TepMOIICKTPOHHAS SMUCCHUS|
[Inasma. Anexkmpuueckuii mox 6 noaynpoeoonuxkax. CoOCTBEHHas U
IIpUMeECHas IpoBoauMOCTU. P-n nepexon. Ilpumenenue
nOJIYNPOBOOHUKOE.
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Ilonynpoeoonukoevie npuodopol

Pewenue 3a0au ¢ npogheccuonanbHOl HANPABIEHHOCMbIO

JlaGopaTropHblie padoThI:
11. Onpeoenenue 31eKmMpPOXUMUYECKO20 IKGUBATICHMA MeOU

Tema 3.4
MarsuTHOE 110J1€

Conep:xxaHue yueOHOro Marepuasa:

Bexmop unoykyuu macnumnozo nonas. Hanpsasrxcennocmv mazHummnozo

nona. JleicTBHE MarHUTHOTO TOJISI HA NPSAMOJIMHEMHBIA IPOBOAHUK C
TokoM. BizaumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cuvl
Amnepa. MarautHeiii notok. PaGora 1o mnepeMenieHuto MPOBOJAHUKA ¢
TOKOM B MAarHWTHOM Ioj€. JIelCTBME MAarHUTHOTO MOJI HA JIBUKYILIUHCA
sapsin. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya. OtnpepnenceHue
yIECIBHOTO 3apsana. Mazcnummnule ceoiicmea eeuwiecmea. Maznumnasn
NPOHUUAEMOCHD

IIpakTnyeckue 3ansatus. Pemenue 3agau

Tema 3.5 Coneprxanne yueOHOro MarepuaJja:
OnexTtpoMaruuTHas| Sdenenue nekmpomaznumuoi unoykuuu. Ilpasuno Jlenya. 3axon
WHIYKIUA IIEKMPOMACHUMHOU UHOYKUuuU. Buxpesoe rnexmpuuecxkoe none. 3/1C
UHOYKUUU 6 OBUNCYWUXCA NPOBOOHUKax. Henenue camounoykuyuu.
Hnoykmuenocms. Inepeus MAZHUMHOZ0 NOJIA MOKA.
B3zaumoceasw INeKmpuuecKux u MAZHUMHBIX noneil.
AnexmpomazHummuoe noJie
Pewenue 3a0au c npogheccuonanvHoit HANPAEIEHHOCHIBIO
Pa3znen 4. Koinedanusa v BOJTHBI
Tema 4.1 Coaep:xanue yueOHOro MarepuaJa: OK 01
Mexanndeckue | KosnebarenpHoe nBmkeHue. [‘apMoHudeckwe KoneOanus. CBOOOIHBIC OK 02
K0JIeOaHUs U BOJIHBIMEXaHWUeCKue KojeOanus. [IpeBpaieHne »HEpruu Tpu KoJeOaTeIbHOM| OK 04
nerkeHnd.  CBOOOJHBIC  3aTyXamollMe  MEXaHWMYeCKue  KoJjeOaHwus, OK 05
Marematnyeckuii  MasTHUK. [IpyXuWHHBIA MaATHUK. BBIHYXIEHHBIE OK 06
MexaHndeckue konedanus. Pesonanc. OK 07

[Tonepeunsie U MPOIOILHBIE BOJHBL. XapaKTEPUCTUKH BOJIHBI. 3BYKOBBIE

BOJIHBI. yJ'IBTpaBBYK 1 €ro NIpuMCHCHHUC

[
(@]



Tema 4.2
DJIEKTPOMAarHuTHBIE
KoJieO0aHUs U BOJHBI

Coneprxanue yueOHOro MarepuaJja:

Ceo6o0onvle Inekmpomaznumnusle Koaevanusn. Ilpespawenue snepzuu 6
koneoamenvnom  koumype. Ilepuoo c60000nbIX  1eKMpUUECKUX
koneoanuii. @opmyna Tomcona. 3amyxawuiue 31eKMpPOMAZHUMHDLE
KoJ1iebanus. I'enepamop He3amyxarnuux INEKMPOMAZHUMHBIX
Konebanuii. Boinyycoennvie snekmpuueckue konevanus. Ilepemennuiii
mok. I'enepamop nepemennozo moka. Emkocmnoe u uHOyKmueHoe
CONPOMUGIEHUA NEPEMEHHO20 MOKA. AKmueHoe conpomugienue. 3aKoH
Oma o0na 21eKmpuueckoil uenu nepemennozo moka. Paooma u
MOWHOCMb hnepemMeHH020 moka. Pe3onanc 6 jnekmpuyeckoii yenu.
Tpancpopmamopwr. Toxu evicokou wacmomsl. Ilonyuenue, nepedaua u
pacnpeoenenue 31eKmpoIHePUuU. I1eKmpomMazHuUmHoe noJjie Kak 0coowlil
6uo mamepuu. InexmpomazHumuole 60JIHbL. Ceoiicmea
InekmpomazHumuslx 60oan. Budparop I'epria. OTKpBITHIN
kosebaTenbHbIi KOHTYp. M300peTenue paguo A.C.

[TonoBeM. [lonsiTE O paguocBsA3u. [IpuHIUO paguoCBs3M.
Ilpumenenue 31eKMPOMAZHUMHBIX 6OJIH

Pa3znea 5. OnTuka

Tema 5.1
IIpupona ceera

Coneprxanune yueOHOro MarepuaJja:

ToueuHblil UCTOYHUK cBeTa. CKOPOCTh PacHpOCTPAHEHUS! CBETA. 3aKOHbI
oTpaxeHus U npenomieHus cBera. [Ipunmun [rourenca. IlomHoe
orpakenue. Jluuspl. Iloctpoenue wuzoOpaxkenus B nuH3ax. Dopmyna
TOHKOM JIMH3BL. Y BEJIMYCHUE JIUH3BIL. [ 71a3 KaKk ONTHYECKAsi CUCTEMA.
OnTtuueckue npudopsl. Cuna céema. Oceewyénnocms. 3aKoHbl
0C6eU|EHHOCIMU

Pewienue 3a0au ¢ npogheccuoHabHOUl HANPABIEHHOCHbIO

JlabGopaTropHblie padoThI:
13. Onpenenenue noka3aTess NPEITOMICHUS CTEKIIA

Tema 5.2

Coaep:xaHue y4eOHOr 0 MaTepuasa:

OK 01
OK 02
OK 04
OK 05
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BonHoBbIe Hutepdepentus cBeta. KorepeHTHOCTH CBETOBBIX Jydeit. HTEepepentms
CBOMCTBA B ToHKHUX IUieHKax. Kompua Herotona. Mcnosb3oBanue nHTepdepeHuun B
CBETa Hayke U TexHuke. Judpakmus ceera. Judpakiysa Ha mead B TapauieIbHbIX
nydax. Jludpakumonnas pemerka. [lonstue o romorpaduu. Ilomspuzamnms
nonepeunblx BOJIH. [lossipu3zanmsi cBera. JIBOMHOE JIydEnpenoMIICHUE.
[Tonsspounbl. ucnepcusi cBeta. Buael wusnmydeHuid. Bunabl CcnekTpos.
Cnektpel ucnyckanus. Cnektpel norjomeHus. CrnekTpanbHbI aHaIU3.
YasTpaduoneroBoe uznyuenue. Mudpakpacuoe uznydenne. PeHTTeHOBCKHE
nyuu. IX nmpupona u corcrsa. [llkana 31€KTpOMarHUTHBIX U3y YCHUN
Tema 5.3 JIBMKEHHE CO CKOPOCTHIO cBeTA. [10CTymaTsl TEOPUM OTHOCUTENBHOCTHU U
CnenuanbHasg  [clIeACTBHS U3 HUX. IHBapMaHTHOCTh MO YJISI CKOPOCTH CBETA B BAKyyME.
TEOpHUs OHeprus mokos. CBsi3b MacChl U YHEPTHH CBOOOAHON YaCTHUIIBI
OTHOCHUTEJIbHOCTH
Paznen 6. KBanToBas pusuka
Tema 6.1 Coneprxanune yueOHOro MarepuaJja: OK 01
KBanroBas ontuka| KBantoBass runoreza Ilmanka. TersoBoe wusnydenue. KopnycKyisipHO- OK 02
BOJIHOBOW nyanu3Mm. @otoHsl. ['nnores3a ne bpoins 0 BOJTHOBBIX CBOWCTBAX OK 04
gactuil. CooTHoIeHne HeornpeneneHHocren [ 'eitzendepra. /laBnenue cBera. OK 05
Xumnueckoe nerictBue cBera. Omnwitel  JleGeneBa uw  Basusosa. OK 07

Domorppexm. Ypasnenue Iitnuwimeitna ona pomoirgpghexkma. Buewinuil
domosrnexkmpuueckuit Iphexm. Buympennuii pomorgpgpexm. Tunwi
omornemenmos. Ilpumenenue pomorgpghexma

JlabopaTropHblie padoThI:
16. H3yuenue sagnenus pomorgpghexma

Tema 6.2 ®uszuka
aToMa U aTOMHOTO

Conep:xkanue yueOHOro Marepuasa:
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Pa3BuTue B3rs10B Ha CTPOEHUE BenlecTBa. MoJIenu CTpOeHUsI aTOMHOTO
s71pa. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPOAA. SaepHas MoJelb
atoma. OnbiTel D.Pe3epdopaa. Monens atoma Bogopoaa no H.bopy.
KBanToBbie noctynarsl bopa. Jlazepsi. PanroakTMBHOCTB. 3aKOH
parvoakTUBHOTrO pacnana. PagnoakTruBHble npeBpaiienus. Crocoosl
HaAOJIIOICHHSI ¥ PETUCTPAIlMU 3apsHKEHHBIX YacTull. Jddext Bapumosa —
UepenkoBa. CTpoeHHe aTOMHOTO sijpa. JleekT Macchl, SHEPTHUs CBSI3U U
YCTOMYMBOCTh aTOMHBIX siA€p. SepHble peakuun. Adepras snepzemuxa.
DHEpPreTUYecKuil BBIXO SIEPHBIX peakuuii. FMickyccTBeHHas
PaauoaKTUBHOCT. JleneHue Tsokensix sanep. Llennas saepHas peakiusi.
VYnpasisemas uensHas peakuus. Jnepueii peakrop. [lomyaenue
pPaguOaKTUBHBIX U30TOIOB U UX MPUMEHEHNE. bruoornueckoe AeicTBHE
PaJMOaKTUBHBIX U3JyYECHHUI. DJIEMEHTAPHbBIEC YaCTHIIbI

IIpomexyTouHas arrecranusi: 1udpepeHIpOBaHHbIN 3a4eT

Hroro 3a cemectp

72

Bcero:

106
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3. YCJIOBUSA PEAJIM3ALIUUA ITPOI'PAMMBI JUCIIATIJIMHBI

3.1. TpeGoBanust MaTepuaAIbHO-TEXHUYECKOMY OOecredeHn 0
AHO TII0O TIAIIK 3axmoumsi — JOTOBOpP  0€3BO3ME3IHOrO  IMOJIb30BaHUS
nomenieHueM ot 15  wuroHa 2023 1. ¢ MYHUIUNAIBHBIM  OIOJIKETHBIM
0011e00pa3oBaTeIbHBIM  YUPESKJICHHEM — CpeaHel 001meo0pa3oBaTeIbHONW IIKOJON
Ne 9, cornacno xoroporo MBOVY mikona Ne 9 npegocrasiisier pecypcebl, HEOOXOAUMBbIE
JUISL peayii3aliui y4eOHOM AUCITUTIITUHEI.
Kabuner pusuku, ocHaIeHHBIA 000PYIOBAHUEM::
- KJIacCHas JIOCKa, pabouee MECTO MpernojaBaTeis, yY4eHUUECKUEe CTOJbI, CTYJIbs
- HarJIsiiHbIe TOCOOUS (KOMILIEKThI YUeOHBIX TaOJINII, CTEHAO0B, CXEM, TJIAKATOB)
Texnuueckue cpeacrsa
Hudposas nadbopatopus o GU3MKE I YIUTES;
[udposas naboparopus 1o pU3UKe 1 YICHHUKA,;
Becrel TexHHUecKue ¢ pa3HOBECAMMU;
Komruiekt 1151 1abopaTOpHOro MpakTUKyMa MO ONTHKE;
Komriekt 151 1abopaToOpHOTO MPaKTUKyMa 10 MEXaHUKE;
Kommexkr s mabopaTOpHOTO TPAKTUKyMa 1O MOJCKYJISIpHON (u3uke W
TEPMOJIMHAMHUKHY;
7. Kommiext st 1ab0opaTOpHOro MpakTUKyMa 1O JIEKTPUUECTBY (C T€HEPATOPOM);
8. KomrekT /it u3ydeHus BO30OHOBIISIEMBIX UCTOYHUKOB YHEPTUU
(conmHeuHOM, BETPOBOM DJHEPruu, OHO-, MEXaHMYECKOW U TEPMOIJICKTPUUECKOU
HYHEPreTUKH);
9. Awmmnepmerp 1abopaTOpHBIii;
10. BoapT™meTp nmabopaTopHbIi;
11. Konopumetp ¢ HaOOpOM KalOpUMETPUUECKUX TEN;
12. TepmomeTp 1abopaTOpHBIiL;
13. KommuiekT miis M3y4eHUS OCHOB MEXaHWKH, ITHEBMAaTUKH WM BO300HOBIISIEMBIX
WCTOYHHUKOB DHEPTUU;
14. bapomeTp-aHepous;
15. biok nmuTaHus PEeryIupyeMblii;
16. BeO-xkamepa Ha MOJIBUYKHOM IIITAaTUBE;
17. Buneokamepa 11 pabOThI C ONTHYECKUMU TPUOOpamMu;
18. I'eneparop 3BYKOBOIi;
19. 'urpomeTtp (TICUXpPOMETD);
20. I'py3 HaOOpHBIif;
21. luHaMoMeTp IEMOHCTPAIlMOHHBIN;
22. KOMITIIEKT TTOCY/IbI IEMOHCTPAIIMOHHON C MTPUHAIJICKHOCTSIMHU;
23. MaHOMETp KUJIKOCTHOU JEMOHCTPAIlMOHHBIH;
24. MeTp n1eMOHCTpaIlMOHHBIH;
25. MUKpOCKOT JIEMOHCTPAITMOHHBIH;
26. Hacoc Bakyymubiit KoMoBcKOrO;
27. CTOJINK NOABEMHBII;
28. lllTaTuB 1EMOHCTPALMOHHBIN (PU3NUECKUIL;
29. DNeKTPOIUTUTKA,
30. HaGop 1eMOHCTpaIlMOHHBIN IO MEXAHUYECKUM SIBJICHUSIM;

cukhwbdE

19



31. Habop neMoHCTpalmOHHBIN 110 IMHAMUKE BpalaTeIbHOTO JBUKEHUS;
32. Habop neMOHCTpaIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;

33. Habop nemMoHCTpaIimoOHHbINA BOJHOBBIX SBJICHUI;

34. Bengepko Apxumena,

35. MastHuk Makcsena;

36. Habop Ten paBHOrO 00bEMa;

37. Habop Ten paBHOI MacChl;

38. ITpubop m1s AeMoHCTpaIu aTMOC(EPHOTO TaBICHMUS;

39. [Ipr3ma HaKJIOHSIOIIASCS C OTBECOM;

40. Ppruar 7eMOHCTpaIlMOHHBI;

41. Cocynbl COOOIIAIOIINECS;

42. CtakaH OTJIMBHOM JEMOHCTPAIMOHHBIN;

43. Tpyoka HeroToHa;

44, ap ITackans;

45. HaGop neMOHCTpallMOHHBIN 1O MOJIEKYJISIPHOM (PM3UKE U TETUIOBBIM SIBJICHUSM;
46. HaGop 1eMOHCTpaIMOHHBIHN 0 Ta30BbIM 3aKOHAM;

47. HaGop Kanusuispos;

48. TpyOxa 11si IEMOHCTPAIMKY KOHBEKIINH B KHUIKOCTH,

49. HunuHApHl CBUHIIOBBIE CO CTPYTOM;

50. [ap ¢ koIbIIOM;

51. BBICOKOBOIBTHBIN NCTOUHUK;

52. I'enepatop Ban-ne-I'paada;

53. Jlozumerp;

54. KamepToHbI HAa PE30OHAHCHBIX AIMIUKAX;

55. Kommiekt npuOOpoB ©  NPUHAUICKHOCTEH  JUIsl  JEMOHCTpAllMd  CBOWCTB
AIEKTPOMArHUTHBIX BOJTH;

56. KoMmrekT mpruOOopoB 715t U3Y4YCHUS IPUHITUIIOB paIuonprueMa U paiuonepe1adun;
57. KoMIiekT mpoBOIOB;

58. Maruut nyroo0pa3Hslii;

59. MaruuT nojocoBOM 1eMOHCTPAILIMOHHBII;

60. Mammuna snekTpodopHasi;

61. MasTHUK 371€KTPOCTaTUUYECKHUIA;

62. HaGop nmo n3y4eHnI0 MarHuTHOTO TOJIst 3eMJIH;

63. Habop nemMoHCTpalimoOHHBINA 110 MATHUTHOMY MOJIO KOJbIIEBBIX TOKOB;
64. Habop n1eMOHCTpallMOHHBIHN 1O MOIYIIPOBOJHUKAM;

65. HaGop neMOHCTpallMOHHBIN TIO TOCTOSTHHOMY TOKY;

66. Habop nemMoHCTpaImoHHbBIN M0 2JIEKTPUIECKOMY TOKY B BAKyyMe;

67. Habop neMOHCTpallMOHHBIN IO 3JIEKTPOANHAMHUKE;

68. HaGop niis 1eMoHCcTpaliui MarHUTHBIX TTOJICH;

69. HaGop asist 1eMOHCTpaliuu SJIEKTPUIECKUX MOJICH;

70. TparcdopmaTop y4eOHBI;

71. ITayouka CTeKJIIHHAS;

72. ITamouka 500HUTOBAS;

73. IIpubGop Jlenna;

74. CTpesiku MarHUTHbBIE Ha IITaTUBAX;

75. CynTaH 31eKTpOCTaTUYECKHUIA; 20



76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

[ITaTUBBI N30JIUPYIOLIKE;

DIEeKTPOMArHuT pa3doOopPHHBIii;

HaGop nemMoHCcTpalioHHBIH 110 T€OMETPUUECKON ONTHKE;
HabGop nemoHcTpaiimoHHbIH 110 BOJIHOBOM ONTHKE;
CrnekTpockon ABYyXTpYyOHBIii;

Habop cnektpanbHBIX TpyOOK C HCTOYHUKOM MTUTAHUS;
VYcranoBka it uzyuenust porodrpdexra;

Habop nemoHcTpanmoHHbIi 1Mo nocTosiHHOM [1naHka;
KommuiekT HarmsIHbIX TOCOOUH I MOCTOSTHHOTO MCIIOJIb30BaHMS;
Kommekt noptpeToB aiist opopMiieHns KaOuHeTa;
KoMmiekT 1eMOHCTpallMOHHBIX y4eOHBIX TaOIuUII.

3.2. NudopmannonHoe odecnevyeHne o0y eHus

Ilepeuenb y4eOHBIX M3JAHUH, HWHTEPHET - PeCypcoOB, JONOJHUTEIbHOM
JIUTEepaTypsbl

OcCHOBHbBIC HCTOYHUKH:

1.

Jlorsunenko, (. O., ®usuka + ellpunoxenne: yaeonuk / (. O. JlorBUHEHKO. —
MockBa: KnoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL :https://book.ru/book/941758 (mara obpamenus: 10.02.2026). — Tekcr:
DIEKTPOHHBIM.

Makapos, E. @., O6mas ¢usuka : yuedHoe nocooue / E. @. Maxkapos, P. II.
Ozepos, B. U. Xpomos,; o pea. A. I'. Ueprosa, A. A. BopooreBa. — Mockaa:
KnoPyc, 2022. — 800 <c¢. — ISBN 978-5-406-09264-4. —
URL.:https://book.ru/book/942818 (nara obpamienus: 10.02.2026). — Tekcr:
DIEKTPOHHBIM.

[Manpiruna, A. B. ®usuka: nmaboparopssiii npaktukym mias CIIO / A. B.
[Tanpiruaa. — CapatoB: IlpodobpazoBanue, 2019. — 84 ¢. — ISBN 978-5-
4488-0331-4. — Texkct: anexkTpoHHbIN // L{udpoBoit 06pazoBaTeNbHBINA pecypc
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/86155.html (xara
oopamienus: 10.02.2026). — Pexxum gocTyna: ajis aBTOPU3UP. MOJIb30BaTEeICH
Tpodpumona, T. U., Kypc ¢usuku ¢ mpumepamu pemieHus 3aaad B 2-X TOMax.
Towm 1: yuebnuk / T. U. Tpodumona, A. B. ®upcoB. — Mocksa: KuoPyc, 2022.
— 577 ¢. — ISBN 978-5-406-09078-7. — URL :https://book.ru/book/942134
(mata ooparienns: 10.02.2026). — TeKCT: 3J1€KTPOHHBIH.

Tpodpumona, T. U., Kypc ¢pusuku ¢ npumepamu pemieHus 3aaad B 2-X TOMax.
Tom 2: yueOnuk / T. WI. Tpodumona, A. B. ®upcoB. — Mocksa: KnoPyc, 2022.
— 378 c¢. — ISBN 978-5-406-09079-4. — URL.:https://book.ru/book/942135
(mata oopamienus: 10.02.2026). — TekcT: 3JIeKTPOHHBIH.

Tpodumosa, T. U., ®uzuka. B tabnuiax u popmynax: yuedHoe nocodue / T. U.
Tpodumora. — Mocksa: KuoPyc, 2023. — 447 ¢. — ISBN 978-5-406-10966-
3. — URL:https://book.ru/book/947208 (mara obpamenus: 10.02.2026). —
TeKCT: PIEKTPOHHBIM.

O®uzuka. Mexannueckne konebanus. COOPHUK 3a7a4 C PEHICHUSAMH: 33JJa9HUK
st CIIO / cocraButenn b. K. JlantenkoB. — Caparos: [IpodobpazoBanue,
2019. — 164 c. — ISBN 978-5-4488-0391-8. — Tekcr: 37CKTpOHHBIN //

[Hudposoii obpazoarenpHbii pecypc IPR  SMART: [caiit]. — URL:
21



https://book.ru/book/941758
https://book.ru/book/942818
https://www.iprbookshop.ru/86155.html
https://book.ru/book/942134
https://book.ru/book/942135
https://book.ru/book/947208

https://www.iprbookshop.ru/86468.html (mara oOpamienus: 10.02.2026). —
Pexxum moctyma: 11 aBTOPU3UP. MMOJIh30BATEIICH

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKMU.

1.

Ky3emuueBa, B. A. Kypc nekumii mo obmeii ¢uszuke. Yacte I. Mexanuka u
monekyisipHas ¢usuka / B. A. Ky3smuuena, O. A. IlonomopeB. — MockBa:
MockoBcKasi TOCYAapCTBEHHAs akaJeMHsl BOJHOTO TpaHcmopTa, 2016. — 107 c.
— Texkcr: snexrponnsiii // Iludposoit o6pazoBarenbHbiii pecypc IPR SMART:
[caiit]. — URL: https://www.iprbookshop.ru/65845.html (mara oGpamieHus:
10.02.2026). — Pexxum mocTyma: JJisi aBTOPU3HP. MOTb30BATEICH

HNuTepHeT HCTOUYHUKH

1.

2.
3.

www.alleng.ru/edu/phys.ntm - o0pa3oBaTenbHBIE pecypchl HHTEpHETA —
dusuka.

www.nuclphys.sinp.msu.ru - saepHas ¢pu3uka B HHTEPHETE
www.school-collection.edu.ru - euHasI KOJUTCKIIHS UPPOBBIX
o0pa30oBaTENbHBIX PECYPCOB.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
TV CTUTIIMHBI

KoHTposib M oOmeHKa pacKpblBalOTCA 4Yepe3 YCBOCHHBIE 3HAHUS U

PUOOPETEHHBIE O0YUYaIOIIUMHUCS YMEHUS, HApPaBJIEeHHbIE Ha (POPMUPOBAHUE OOIIMX
u npodeccHoHaIbHBIX KOMMETeHIMH. KoMIeTeHIInn MOKHBI OBITh COOTHECEHBI C
NPEIMETHBIMU pe3yibTatamMu. JlJis KOHTpOJIS M OICHKH PE3yJIbTaTOB O0y4YeHUs
npernojaBaTe’db BbIOMpaeT (GoOpMbI U METOABI C Y4eTOM TpodeccHuoHaTN3allun
00y4YeHHSI TI0 TPOrPaMMe JTUCIMIUIAHEIL.

Kox n HammeHnoBanue Pa3znen/Tema Tun oneHo4YHbIX
(popMupyemMbIx MepOonpUATHI
KOMIIeTEeHIIUH
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OK 01. BriOupats crioco0sl Pazgen 1. Temnr 1.1.,
pelieHus 3aaa4d 1.2,
npodeccruoHaIbHON 1.3
JIEATEIIbHOCTH Pazgen 2. Temnr 2.1.,
MIPUMEHUTEITBHOK 2.2.,
Pa3IUYHBIM KOHTEKCTaM 2.3.
Paznen 3. Temsr 3.1.,
3.2.,
3.3,
3.4.,3.5.
Paznen 4. Temo1 4.1.,
4.2.
Pa3nen 5. Temnr 5.1.,
5.2,
5.3.
Pa3znen 6. Temn1 6.1.,
6.2.
OK 02. Ucnone30BaTh Paznmen 1. Temsr 1.1.,
COBPEMEHHBIE CPE/ICTBA 1.2,
TIOMCKa, aHaJIn3a 1 1.3
UHTEPIIPETAUN Pazgen 2. Temsr 2.1.,
uHpopmauu 2.2.,
uuH(OPMAIIMOHHbBIE 2.3.
TEXHOJIOTHUU IS Paznen 3. Temsr 3.1.,
BBITIOJIHEHUS 32124 3.2.,
npodeccroHaIbHON 3.3,
EATEIbHOCTH 3.4.,3.5.
Paznen 4. Temer 4.1.,
4.2.
Paznen 5. Tembr 5.1.,
5.2.,
5.3.
Paznen 6. Temsr 6.1.,
6.2.
110 C
OK 03. ITnanupoBath u Pazmen 1. Temsr 1.1., 1.2,
peaM30BbIBaTh COOCTBEHHOE 1.3
npodeccuoHaIbHOE U Paznen 2. Tembr 2.1.,2.2.,
JUYHOCTHOE Pa3BUTHUE, 2.3.
MPEATPUHUMATEIBCK VIO Pazpen 3. Temsr 3.1., 3.2,
JEATEINHLHOCTD B 3.3,
npodeccuoHanbHOMU chepe, 3.4.,3.5.

UCIOJIb30BaTh 3HAHUSA 10
(MHaHCOBOW rPaMOTHOCTH B
pa3IMYHbIX JKU3HEHHBIX
CUTYaLUsIX

- YCTHBIH OIPOC;
- (bpoHTAIBHBIN
OIpOoC;

- OIICHKA
KOHTPOJbHBIX padoT;
- HaOJIOEHHE 3a
XOJIOM BBITIOJTHEHHUSI
71a00paTOpPHBIX
pabor;

- OIICHKA
BBITIOJTHCHUS
71ab0paTOpHBIX
paoor;

- OIICHKA
IPaKTHYECKUX paboT
(pemenus
KaueCTBEHHBIX,
pacUeTHBIX,
npodeccroHaIbHO
OpPHUEHTUPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX
3aJIaHM;

- HaOJIOEHHE 3a
XO0JIOM BBITIOJTHEHUS
WHIUBUTyaTbHBIX
MIPOEKTOB U OICHKA
BBITIOJTHCHHBIX
MIPOEKTOB;

- OIICHKA
BBITIOJTHCHUS
JIOMAITHUX
CaMOCTOSITCIIBHBIX
pabor;

- gHaOmoneHue u
OLICHKA  peIICHUs
Kelc-3a7ad4;

- HaOmoJeHue |
OIICHKA hi (S (0):10)7%
UTPBL;

- DK3aMEH
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OK 04. Db dexTuBHO Paznen 1. Temsr 1.1., 1.2,
B3aMMO/IeHCTBOBATH U paboTtaThB | 1.3
KOJUJICKTMBE U KOMaHJIE Pazgen 2. Temnr 2.1.,2.2.,
2.3.
Paznen 3. Temsr 3.1., 3.2.,
3.3,
3.4.,3.5.
Paznen 4. Temo1 4.1.,4.2.
Paznen 5. Temsr 5.1.,5.2.,
5.3.
Paznen 6. Temsl 6.1., 6.2.
OK 05. OcymiectBiars yctayto u | Pazpen 1. Temsr 1.1., 1.2,
MMCbMEHHYI0 KOMMYHUKaImio Ha | 1.3
FOCYJIAPCTBEHHOM SI3bIKE Paznen 2. Tembr 2.1.,2.2.,
Poccuiickoit deaepanyu ¢ 2.3.
Y4E€TOM 0COOCHHOCTEH Paznen 3. Temnr 3.1., 3.2.,
COIIMAIBHOTO U KYJIBTYPHOT'O 3.3,
KOHTEKCTa 3.4., 3.5.
Paznen 4. Temn1 4.1.,4.2.
Paznmen 5. Temsr 5.1.,5.2.,
5.3.
Paznen 6. Temsl 6.1., 6.2.
OK 06. IIposiBisTs Tpaxkaancko- | Pazmen 1. Temsr 1.1., 1.2,
NaTPUOTHYECKYIO MO3UIHIO, 1.3
JEMOHCTPUPOBATh OCO3HAHHOE Pazpen 2. Temsr 2.1.,2.2.,
[IOBEJIEHHE HA OCHOBE 2.3.

TPaJIUIIHOHHBIX

Paznmen 3., Temrer 3.1., 3.2.,

00IIIeYeI0BEYECKUX IICHHOCTEH, B| 3.3.,

TOM YHCJIE C YUETOM 3.4., 35.

rapMOHM3aLNHU Paznen 4., Temb1 4.1.,4.2.
MEKHAIIMOHAJIbHBIX U

MEXPEIMTHO3HBIX OTHOIIICHUH,

MPUMEHSTH CTaHAPThI

AHTHUKOPPYIIIMOHHOT O

TTOBE/ICHUS

OK 07. CoxeiicTBOBaTh Pasmen 1. Temsr 1.1., 1.2,

COXPAHEHHIO OKPYKarolen 1.3

Cpelibl, pecypcocOepeKeHHIO, Paznen 2. Temsl 2.1., 2.2,
MPUMEHSTH 3HaHUS 00 n3MeHenuu| 2.3.

KJIMMAaTa, MPUHIMIIBI Paznmen 3. Temsr 3.1., 3.2.,
OEepeKIIMBOrO MPOU3BOCTBA, 3.3,

3 PeKTUBHO AEHCTBOBATH B 3.4.,3.5.

Ype3BbIYaHBIX Paznen 4. Tems1 4.1.,4.2.

CUTYaIUIX Pa3znen 6. Temnr 6.1.,6.2.
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