3JILIHKOBCKUI OUINAT
T'OCYJAPCTBEHHOE BIO/[P)KETHOE IIPO®ECCHUOHAJIBHOE
OBPA3OBATEJILHOE YUPEXX/IEHUE
«BPSIHCKHI ATPAPHBIM TEXHUKYM UMEHU 'EPOSI POCCUU A.C.3AVNLIEBA»

PABOYAS ITIPOTPAMMA YUEBHOW TUCIATIIAHBI

OJ15.11 ®M3UKA

29.01.33 MacTtep no u3roToBJeHUIO IBEHHBIX U3/eJIUI

r.3me1HKa, 2024 T.



Pabouas mporpamMma yueOHOM [OUCIMIUIMHEL pa3pa0oTaHa Ha OCHOBE
TpeOOBaHMIA:

DenepanbHOro roCyapCTBEHHOIO 00pa3oBaTEeNBHOTO CTaHAapTa CPEIHETO
obmero obpasosanus (anee ®PI'OC COO) (Ilpukaz MunucTepcTBa 00pa3oBaHUA U
Hayku PO ot 17.05.2012 Ne413)

denepabHOr0 TOCYIAPCTBEHHOIO 0OOpa30BATENHLHOIO CTaHAAPTa CPEIHEro
npodeccroHansHoro  obpasoBaHus 1o mpodeccun  29.01.333  Mactep 1o
U3TOTOBIIEHUIO IMBEHHEIX u3nemui (IIpukxa3 MunuctepcrBa o6pazoBanus u Hayku PD
oT 26.09.2023 Ne720), BXozsmIel B cOCTaB yKpyIHEHHOMN rpysl mpodeccuu 29.00.00
TexHomorus n1erkoi mpoMBIIIIEHHOCTH.

Opranusaiys-paspadorauk: 3neiHKoBeKuH Gunuan I'BIIOY «BAT umenu repos
Poccun A.C.3atirieBay
PazpaboTunku:

becxnebnas Banentuna FOpeeBHa — npernonaBarens 00111e00pa3oBaTeNbHBIX
TUCITUILINH.

PaccmoTtpena u ojo0pena mpeaMeTHOH

(IMKITOBOM) KOMECCHEHN: COI'NTACOBAHO

_ 3am. gupekTopa 1o YP
ITpoToxoun Ne/«sch aBrycra 2024r. L22s222520.A. Ocumosa
npeacenaTeslb KOMHCCUHI G » 2K 2024r.

Z2ecew” C.B.Pomanosa
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1.IMACHOPT PABOYEN IMPOT'PAMMBI YUYEBHOM JJUCIUATLIVNHBI OJI5.11 ®U3UKA

1.1. Obaacme npumenenusi paboueil npoepammul

PabGouass mporpamma yueOHON HNHMCIUIUIMHBI SBJISIETCS 4YacThblo 0Opa3oBaTEIbHOMN
MpOrpaMMbl TOATOTOBKH KBaTU(UIIUPOBAHHBIX Pab0UMX, CIYKAIIUX B COOTBETCTBUU
¢ ®I'OC mo mpodeccuun CIIO 29.01.33 MacTtep MO HM3rOTOBJICHHUIO MIBEHHBIX
W3EIIUM.

1.2. Mecmo yuebHOU Oucyuniunvl 8 CMpyKmype y4eOHo20 niaua: ydeOHas
JUCITUIUTMHA BXOJIUT B COCTaB OOIICOOPa30BATECIIBHBIX YUYEOHBIX JHCIMIUIAH T10
BBIOOPY M3 00S3aTENBHBIX MPEAMETHBIX 00JIacTel, OTHOCHTCS K TMPEAMETHOU
oonmactu «EctectBennbie Haykm» OI'OC cpemnero obmero obpa3zoBaHus,
TEXHUYCCKUH TIPODUITB.

1.3. [{enu, 3a0auu u nianHupyemvle pe3yibmamovl 0C80eHUsL OUCYUNTIUHDL

Conepxxanne padoueii mporpammbl «Du3KKay HANMPaABICHO HA JOCTHKCHHE
U cnemyromux
i:

+ OCBOCHHEC 3HaHUH 0 PyHIaMEHTAIbHBIX (PU3MUYCCKUX 3aKOHAX W MPUHIUIIAX,

JeKAITIX
B OCHOBE COBPEMCHHOW (HU3MYECKOW KapTUHBI MHpa; Hanboyee BaKHBIX
OTKPBITHAX B 00JIACTH (PU3UKH, OKA3aBIINX ONPEACISAIONIee BIUSHIUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUW; METOJIaX HAYYHOTO MTO3HAHUS IPUPOJIBI;

+ OBJIAJICHWEC YMEHUSMHU TIPOBOJWTH HAOJIONEHUS, ITUTAHUPOBaTh U
BBITIOJIHATD SKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIN, IPUMEHSThH
MOJIYYEHHBIC 3HAaHUS MO (HU3MKE A OOBSCHEHHsS Pa3HOOOpa3HBIX (HU3UUECKHUX
SIBIICHUH W CBOWCTB BEIIECTB; MPAKTUYCCKH HCIOJIB30BaTh (pH3MUECKHe 3HAHWS,
OILIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO- HAyYHOU MH(OPMAIINH;

« pa3BUTHE  TIO3HABATENHHBIX  HMHTEPECOB,  HWHTCIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IpoIlecce MPUOOPETCHUS 3HAHWUW W YMEHHUM 10
(bu3HKe C UCTIOIB30BAHUEM PA3TUYHBIX UCTOYHUKOB MH(GOPMAIIUN U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

« BOCIIUTaHWE YOEXKIEHHOCTH B BO3MOKHOCTH TIIO3HAHHUS 3aKOHOB
MIPUPOJIBI, UCTIONH30BAHUS TOCTHKEHUH (HU3UKK HA OJ1aro pa3BUTHS YEIOBEUECKON
[UBUJIU3AIMHA, HEOOXOAUMOCTH COTPYAHHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a/1a4, YBAXKHUTEIHHOTO OTHOIIECHUS K MHEHUIO OIIOHEHTa TIPH
o0CyXJIeHn! MPoOIIEM eCTeCTBEHHO-HAYYHOTO COICPIKAHUS;

TOTOBHOCTH K MOPAJIBHO-ITUYECKON OIICHKE WCIIONIh30BAHUS HAYYHBIX
JOCTI)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOMIECH CPEIbI;

* UCTIOJIb30BAaHUE TPUOOPETEHHBIX 3HAHWW W YMEHUH I pelieHUus
MPAKTUYECKUX 3a/lad  TMOBCEJHEBHOW IKW3HHM, oOOecredeHus O0e30MacHOCTH
COOCTBEHHOW KW3HHM, PAIMOHAIBHOTO TMPUPOJOTONB30BAHUS W OXPaHbBI
OKpYXalomel Cpenbl U BO3MOKHOCTh NMPUMEHEHUS] 3HAHWW TP PEUICHUU 3ajad,



BO3HUKAIOLIUX B NOCIEAYIOMIEH NpodecCuOHaNbHON IEATEIbHOCTH.

OO0mue KOMHIETEHIMH W IUIaHHpyeMble pe3yibTaThl npodeccun 29.01.33
Macrep 1o U3rOTOBJIEHUIO IIIBEMHBIX U3IEIIUM.



Kox u HamMeHOBaHUe
¢popmMupyeMbIX KOMIIETEHUHI

HJIaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oo6uue: smunoctubie(JIP), Ipeamernnie(I1P)
MeTanpeametrnnie(MP)
OK 01 B gactu Tpyn0BOro BOCIUTAHUS: - BIaJIeTh ~ OCHOBOIIOJIATAIOUIUMH  (pr3HyYecKUMHU
Beibupare  criocoObl  PENIEHHS | TOTOBHOCTH K TPYHy, OCO3HAHHE LEHHOCTU MACTEpPCTBA, | HOHATHSAMH M BEIMYUHAMH, XapaKTEPH3YIOIIMMU
3a1a4 npo(eCCHOHANBHON | Tpynomobue; ¢uznueckue IIPOLIECCHI (CBsI3aHHBIMU c

ACATCIIBHOCTH MNPHUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

FOTOBHOCTH K aKTUBHOM JIESITEIHLHOCTH TEXHOJIOTHYECKOM
u COIMATILHOM HaIPaBJICHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATh,  IUIAHUPOBATH W CaMOCTOSITEIILHO
BBITIOJTHSATE TaKyIO JIEATEIBHOCTB;

HHTEpeC K pa3audHbiM cdepam mpodeccroHambHOM
JIEATEIbHOCTH,

Osnagenue YHUBEPCAIbHBIMU
MM03HABATENbHBIMHU JIEHCTBUSIMHU:

a) 0a30BBIC JJOTUYECKUE JCHUCTBUSA:
CaMOCTOSITEIIBHO  (DOPMYJTUPOBATh W  aKTyaJIU3UPOBATH
pooJIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK WU OCHOBAHMS
JUTsI CpaBHEHUS, KiacCUUKAIMK U 0000IIeHNS,
OTIPENETATh e ACSITSIBHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTUKEHUS;
BBISBJIATH ~ 3aKOHOMEPHOCTH M
paccMaTpUBaeMbIX SBJICHUSX;
BHOCHUTb KOPPEKTHBBI B JICATECIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB IIEJIsAM, OIICHUBATh PHUCKH
IIOCJIE ICTBUH JESTEIbHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEH
HBIX ITpoOIEM

0) 0a30BBIC UCCIIEAOBATEIBCKUE ACHCTBUS:

y4eOHBIMU

NPOTUBOpPEUUS B

BIaZIETh ~ HaBBIKAMH  y4eOHO-HCCIICOBATEIbCKOW |
IPOCKTHOW  JIESATENbHOCTH, HAaBBIKAMHU  pPa3peIICHUs
npobiem;

BBISIBIISITH NPUYNHHO-CJICICTBEHHBIE CBSI3H u
aKTyaJM3UpOBaTh 3aJady, BBUIBUTAaTh THIIOTE3y €€

MEXaHUYCCKUM JBUXCHUEM, B3aI/IMOZI€I\/JICTBI/ICM TCI,
MEXaHUYECKUMHU KOIeOaHUSIMHU U BOJIHAMH,

ATOMHO-MOJICKYJIAPHBIM CTPOCHUEM BCIICCTBA,
TCIIJIOBBIMU nmponeccamMu, OJICKTPUYCCKUM n
MariuTHBIM II0JIsIMU, QJICKTPUYCCKHUM TOKOM,

SJICKTPOMAariuTHBIMHA KOIeOaHUsIMH U BOJIHAMH,
OIITHUYECKUMMU SBJIICHUSAMU, KBAHTOBBIMU SIBJICHUAMU,

CTpPOEHUEM aToma u ATOMHOTO anpa,
PaIMOAKTUBHOCTHIO); BJIa/ICHUE
OCHOBONOJIAra0IUMU ACTPOHOMUYECKUMHU
MNOHATUSMM,  TO3BOJIAIOIIMMHU  XapaKTepu30BaTh

MPOLIECCHI, TPOUCXOJAIINE HA 3BE3/1aX, B 3BE3IHBIX
CHCTEMaX, B MEXIaJaKTHUYECKOH Cpele; ABUKECHHUE
HeOECHBIX TeJI, SBOJIIOLMIO 3BE31 U BeeneHHoM;

- BJIAJIETh 3AKOHOMEPHOCTSAMHU, 3aKOHAMH U TEOPUIMH
(3akon BcemupHoro Tsarotenus, I, II m III 3akoHBI
HproroHa, 3akoH  COXpaHEHUA  MEXaHUYECKOU
SHEPIruM, 3aKOH COXPaHEHHS HUMITYJIbCA, MPUHIIUIT

Cyneprno3unuun  CuJl, IPUHOUII PaBHOIIPABHOCTHU
HHCPpUOUAJIbHBIX CHUCTCM OTC‘IéTa; MOJICKYJIAPHO-
KHHCTUYCCKYIO TCOPUIO CTPOCHU A

BCIICCTBA, I'a30BbIC 3aKOHBbI, HepBbIﬁ 3aKOH

TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS JIEKTPUIYECKOTO
3apsana, 3akoH Kynona, 3akoH Owma 11 ydacTka
uenu, 3akoH OMa Ui OJTHOM 3JIEKTPUUYECKOW LIEMH,
3akoH [[xoynsa - JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIIMK, 3aKOH COXPAaHEHWs DSHEpPruu, 3aKOH
MPSIMO- JIMHEMHOTO PacCIpOCTPAaHEHUs] CBETA, 3aKOH
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pemeHI/m, HaXOIUThb apI‘YMeHTBI JId JOoKas3aTeJIbCTBaA
CBOUX YTBEP)KJICHHM, 3alaBaTh IapaMeTpbl U KPUTEPUU
peLICHHUS;

aHaHI/ISI/IpOBaTb HOJIy‘ICHHBIC B XOJI€ peLHeHI/ISI 3a1a4u
peBYJII)TaTI)I, KpI/ITI/ILIGCKI/I OLICHHUBATh HUX ILOCTOBepHOCTI),
HpOFHOSI/IpOBaTI) NU3MCHCHHUE B HOBBIX yCJIOBI/IﬁX;

YMGTI) HepeHOCI/ITI) 3HAHUS B H03HaBaTeHI>Hy10 158
HpaKTI/I‘-IeCKYIO O6HaCTI/I KU3HECACATCIIBbHOCTH,

YMGTB I/IHTel"pI/IpOBaTI) 3HAHUA N3 pa3Hr,1x HpeI[MeTHI)IX
oOJiacrei;

BBIZIBUT'aTh HOBBIC HUJICHU, npez[naran, OpI/IFI/IHaJ'II)HI)IG Imoa-
XOObI 1 pemeHI/m;

CIOCOOHOCTh MX HCIIOJb30BaHUS B IIO3HABATEJILHOU H
COIMAJIBHOW MPAKTUKE

OTPaKEHUSI CBETA, 3aKOH MPEJIOMJICHUSI CBETA; 3aKOH
COXpaHEHHUs HEPIruH, 3aKOH COXPAHEHUS] MUMITYJIbCa,
3aKOH COXpaHEHUsl JJICKTPUYECKOro 3apsjia, 3aKOH
COXpaHEHHsS MacCOBOTO 4Mclia, moctyinarel bopa,
3aKOH  PaJMOAKTUBHOTO  paclaja); yBEPEHHOE
WCIIOJIb30BAHWE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHajan3e (PU3NYECKUX SBJICHUN U MTPOIIECCOB;
chopMuUpOBaTh YMEHUS pelIaTh PACUETHBIC 3a/1a4H C
SBHO 3a/JIaHHOW (DU3UYECKON MOJENbIO, MCIOIB3YS
¢u3nYecKkue 3aKOHBI W TPHUHIMIBI, HAa OCHOBE
aHajgM3a yYCIOBMs 3a7aud BBIOMPATh (PUIUUYECKYIO
MOJIENIb, BBIJEIATh  (DU3UYECKHUE BEIUYUHBI H
dbopmyibl, HEOOXOAUMBIE JJIsi €€  PEeIICHHUs,
MPOBOJUTH Pacuy€Thl M OICHUBATh PEATbHOCTH
MOJTYYCHHOTO 3HA4YeHHS (PU3NYECKONW BEIMYWHBI;
pemath  KadeCTBEHHbIE  3aJaud,  BBICTpauWBas
JIOTUYECKH HEMPOTHUBOPEUNBYIO [ETIOYKY
pacCyXKJIe€HU ¢ OMOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (Pr3HUECKUe SIBICHUS;

- chopMupoBaTh TOHMMAaHUS pPOJU  (PU3UKK B
SKOHOMHYECKOM, TEXHOJOTHUECCKOM, COIMAIBHOM H
ATHYECKOHN cepax NesATENbHOCTH YEeIOBEKa; PO U
MecTa (U3MKU B COBPEMEHHOM HAay4YHOW KapTHUHE
MHpa; pOJIM  aCTPOHOMHMHM B  IPAKTHUYECKOU
JESTEIbHOCTH 4eJOBeKa W JalIbHEWIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH

- chopMUpOBaTh ~ YMEHHUS ~ pa3NU4arTh  yCJIOBHS
OPUMEHUMOCTH  Mojened  (u3Hueckux Ten U
MpOLEcCOB  (SBIEHMI): MHepUUalIbHAs CHCTEMa
oTcuéra, MaTepuaibHas TOYKa, PABHOYCKOPEHHOE

JBIDKEHUE, CBOOOTHOE TMajieHne, abCOJIIOTHO yHpyras
nedopmanus, aOCOIIOTHO YIPyroe M abCOIIOTHO
HEYNpyroe CTOJKHOBEHHUs, MOJIENeN rasa, *HUIKOCTH
U TBEPIOTrO (KPUCTAIJIMUECKOT0) Telsa, HJI€aIbHOTO
rasa, TOYEYHBIH 3apsijl, OJHOPOJHOE SJIEKTPHUECKOE
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1oJie, OJJHOPOJHOE MArHUTHOE IMOJIE, FAPMOHUYECKUE
KoJieOaHusl, MaTeMaTHYEeCKUH MAasSTHHUK, HIcaIbLHBIN
NPYKUHHBIA ~ MasiTHUK, TapMOHUYECKUE BOJHBI,
UJCaNbHBIN KOJIEOATeIbHBIN KOHTYpP, TOHKAas JIMH3Q,
MOJIeJIEld aTOMa, aTOMHOTO SIipa U KBAHTOBOM MOJIETHU
CBETa;

- chopMUpOBaTh yMEHHUS OOBSACHATH OCOOCHHOCTH
MpOTeKaHUs (U3UYECKUX SIBJICHUN: MEXaHUYECKOE
JIBUKEHUE, TEIJIOBOE JIBUKEHHUE YacTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBUKEHUE,
muddys3us, ucnapeHue, KUINEHHe M KOHJSHcallus,
IJIABJICHUE W KPUCTAJUIM3AlMs, HAIpPaBICHHOCTD
TEIJIoNEepeIayuu, ANEKTPU3ALNHI Tell,
SKBHUIIOTEHIIMAJIBLHOCTH TOBEPXHOCTH 3aPSKEHHOTO
MPOBOJTHUKA, AIEKTPOMArHUTHOM WHYKITUH,
CaMOUWHIYKIIMHY, 3aBUCUMOCTH COMPOTUBIICHUS
MIOJIYIIPOBOIHUKOB "p-" u "n-Tunos" oT
TEMIIEpaTypbl, pe30HaHca, HHTEPGEpPEeHLUHU BOJIH,
JUGPaKIIK, TUCIEPCHUH, TTOJTHOTO

OK 02

Hcnonb3oBarh COBpPEMEHHBIE
CpeiacTBa IOHWCKAa, aHaiM3a |
UHTEpIpeTanuu HUHpOpMaLUH, U
nH(pOpMaLMOHHbIE TEXHOJIOTUH
TUIs BBITIOJTHEHU S 3a1a4
npodeccuoHabHON 1eATEIbHOCTH

B o0nacti eHHOCTH HayYHOTO TIO3HAHUS:

- cpOPMHUPOBAHHOCTh MHUPOBO33pEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKl M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOIO Ha
JMajore KyiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHME  SI3BIKOBOM M UYUTATEJIbCKOMN
KYJbTYpPbI KaK CPE/CTBA B3aUMOJCHCTBUSA MEXKIY JIFOJbMU
Y TI0O3HAHMSI MUDA;

- OCO3HaHME  LIEHHOCTHM  HAy4yHOM  JEATEeNIbHOCTH,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO u
UCCIIEI0OBATENbCKYIO JIEATENbHOCTh MHIUBHIYaTbHO U B
Ipymnme;

OBnajieHre yHUBEPCAIbHBIMU Y4€OHBIMM [TO3HABATEIbHbI-
MU JeHCTBUSIMU:

B) paboTa ¢ HHpopMaIei:

-yMeTh  YYWUTHIBaTh  TPaHUIBl  TPUMEHEHUS
M3YYEHHBIX (U3UUECKUX MOJIeNel: MaTepualibHas
TOYKa, MHEpIHalIbHAsl CUCTeMa OTCUETa, HAeaTbHbIN
ra3; MOJIeJIi CTPOEHUS ra3oB, KUAKOCTEH U TBEPABIX
T€d, TOYEYHBIA DIEKTPUUECKUU 3apsif, saepHas
MOJIETIb aTOMa, HYKJIOHHAas MOJielb aTOMHOIO sijipa
IpH perieHnr GU3NYECcKuX 3a/1ad;

- copMUpOBATH YMEHUS UCCIIEIOBATh u
aHAIM3UPOBATH pa3zHooOpa3HbIe ¢buznueckue
SBIIGHUST M  CBOMCTBA OOBEKTOB, MPOBOJUTH

CaMOCTOSITEIbHBIE HCCIICIOBAaHUSI B pEaJbHBIX U
71ab0paTOPHBIX YCIOBUSX, YATATh M aHAJIH3UPOBATH
XapaKTEePUCTUKH MPUOOPOB U YCTPOICTB, OOBACHATH
MPUHIIUIIBI UX PaOOTHI;

- chopMHUpPOBaTh YMEHHUS pelIaTh pacuETHbIC 3a4a4u
C SBHO 3aJIaHHOW M HESBHO 3aJaHHOW (DU3HUYECKOH
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- BJIaJIeTh HAaBBIKAMH NOJY4YEHUS HH(POPMALIUU U3 UCTOYHH
KOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISATH
IIOUCK, AHAJINW3, CUCTEMAaTH3allMI0 W HHTEPIPETALHNIO
nHGOpPMAIMK PA3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

- co37aBaThb TEKCThl B Pa3IMYHbIX (QopMaTax Cc Yy4ETOM
HazHaueHWs wWHGOpMAIMM W  IEJeBOH  ayAUTOpPHH,
BbIOMpass ONTUMAalbHYIO (opMy MpeacTaBiICHUS U
BU3YaJIU3allly;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaIuHy,
€€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-3THUYECKUM

HOPMaM;
UCIOJIBb30BAaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH B pelieHnn

KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX n OpFaHI/ISaHI/IOHHBIX
3a/1a4 ¢ COO0IeHNeM TPeOOBAaHUM AIPTOHOMHKHU, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOCPEIKCHHISI, PABOBBIX

MOJENIbIO: Ha OCHOBAaHMM aHAIM3a  YCIIOBHS
BbIOMpaTh  (U3MUECKHUE  MOJENH, OTBEYAIOIIUE
TpeOOBaHMSAM  3a7ayd, MNPUMEHATH  (HOPMYIIHI,

3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI (PU3HUECKUX
TEOPUMIIPU UCITOIB30BAHUU

MaTeMaTUYeCKMX  METOJIOB  pEIIeHHs  3ajady,
MPOBOJUTHL PACUETHl HA OCHOBAHMHM HWMEIOIIUXCS
JAHHBIX, aHaJIM3UPOBATH pe3ynbTaThl u
KOPPEKTUPOBaTh METOJbl PEIICHUs C Y4ETOM
MOJTYYCHHBIX PE3y/IbTaTOB; peIlaTh KadueCTBEHHBIC
3a/1a4uu, TpeOyronIe NpUMEHEHNs 3HAaHUH U3

Pa3HBIX TE€M MIKOJBHOTO Kypca (DM3UKH, a TaKKe
WHTETpallii  3HAHUW W3  JPYrUX  TPEIMETOB
€CTECTBEHHOHAyYHOTO IUKJIA: BBICTPAaWBaTh
JIOTUYECKYIO IENOYKY PACCYKJICHUM C ONOpoil Ha
M3y4YeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECcKre

51 OTUYECKUX  HOPM, HOpPM  HH(POPMAIMOHHON | ABJICHUS;
0€301MacHOCTH; OBIIAZICTh  Pa3IMYHBIMH  croco0amMu  paboOThl €
- BJIAACTh HaBBIKAMH pAclO3HaBaHWsA W 3aIIUTHl | MHQOpMaIei  (QU3MYECKOTO0  COACpKaHUS  C
nHpOpMaIuH, nH(OpPMaAITMOHHON 0€30MaCHOCTH | MCIIOJIb30BAaHHEM COBPEMEHHBIX HH(POPMAIMOHHBIX
JHYHOCTH TEXHOJIOTUH, pa3BUTHE YMEHHH KPUTHYECKOTO
aHaJM3a ¥ OI[CHKH JJOCTOBEPHOCTH MOJy4aeMOil WH-
dbopmaruu;
OK 03 B o0nacti 1yXOBHO-HPaBCTBEHHOTO BOCTIMTAHHS: - BJAIeTh OCHOBHBIMH METOJAMH  HAYYHOTO
[lnmanupoBaTh W peanu30BBIBATH | -  C(HOPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHMWSA, | MMO3HAHWS, WCIOJb3yeMBIMH B (PH3HMKE: MPOBOIHTH
COOCTBEHHOE TPO(PECCUOHATIBHOE M | ITUYECKOTO TIOBEICHUS; OpsiMble W KOCBEHHBIE HM3MEpeHHsS (PU3MYECKHUX
JMYHOCTHO® pa3BUTHE, | CIOCOOHOCTh OIICHUBAaTh CUTYallMIO M [PUHUMATh | BEJIUYHH, BBIOMpass ~ ONTHMAaJbHBI  CHOCOO
MPEIIPUHUMATEITHCKYIO OCO3HAHHBIC PEUICHHS, OPHUCHTHPYSACh HAa MOPAJIbHO- | M3MEPEHHS M MCIIOJIb3Ysl U3BECTHBIC METO Il OIICHKU
JESTEIBHOCTD B | HPaBCTBEHHBIC HOPMBI M IIEHHOCTH; MOTPEITHOCTEH U3MEPEHUH, TIPOBOIUTH
npoheccCHOHALHOM cdepe, | -OCO3HAHME JIMYHOTO BKJIZAa B MOCTPOCHHE YCTOHYMBOTO | MCCIICAOBAHUE 3aBHUCUMOCTEH (DU3MUYECKMX BEIUYWH
HCIO0JIb30BATh 3HAHUS no | Oymyiero; C HCIOJIb30BAaHHEM MPSIMBIX U3MEpPEHUH, 0OBACHATH
(uHAHCOBOW  TI'PaMOTHOCTH B | -OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJTUTENSAM U MOJIyY€HHBIE PEe3YNbTaThl, UCHOJNb3yd (PUINUECKUE
pa3IUYHBIX KU3HEHHBIX | (WUJIM) APYTUM YJI€HaM CEMbHU, CO3JJaHHIO CEMbU HAa OCHOBE | TEOpWH, 3aKOHBl U TOHSATHS, U JAeNaTh BBIBOIbL;
CUTYaIUSIX OCO3HAHHOTO TPHUHATHSA ILIEHHOCTEH CEeMEWHOW JXM3HM B | cOONMIOIaTh TNpaBuia O€30MacHOTO Tpyda MpH

COOTBCTCTBUU C TpAAUIUAMU HAPOAOB POCCI/II/I;

IMPOBCACHNN HCCIeIOBaHUM B paMKax yqe6Horo
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Osnajnenue YHUBEPCATbHBIMU PEryJIATUBHBIMH | SKCHEPUMEHTA u y4e0HO-UCCIIeIOBATENBCKON

JNENUCTBUSAMU: NESITEeIbHOCTH C  HWCIHOJIBOBAaHHMEM  IHM(POBBIX
a) caMOOpraHH3aLus: U3MEPUTENIBHBIX ~ YCTPOWCTB M JaOOPaTOPHOTO
-OCYHIECTBIIATD [I03HABATEJILHYIO JESTENHOCTD, | 000pYyIOBaHUS;

BBISIBIIAT  MIPOOJIEMBI, CTaBUTh ©  (OPMYIHUPOBATH | -CHOPMUPOBAHHOCTH TPEACTABICHUH O MeETolax
cOoOCTBEHHBIE 3aJ]aul B 00pa30BaTEIIbHOMN JNESATENBHOCTH U | MOJY4YE€HHs HayYHbIX aCTPOHOMMUYECKUX 3HAHMI;
YKU3HEHHBIX CUTYaIHIX;

-CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEIEHUsl MPOOIEMBI C
yu€TOoM HUMEIOLIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOYTEHUI;

-laBaTh OLIEHKY HOBBIM CHUTYyallUsIM; CHOCOOCTBOBATb
(OpMHUpPOBAHUIO UM TPOSBIECHUIO IIUPOKOW 3pPYIUIUU B
pa3HbIX 00JacTAX 3HAHWUW, TMOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

-UCNOJb30BaTh  NPUEMBI  pediekcun  Jid  OLEHKHU
CUTYaIliH,BbI00pA BEPHOTO PEIICHHUS;

-yMETh OLIEHWBATh PUCKH W CBOEBPEMEHHO NIPUHHMATh
peuIeHus Mo UX CHUKEHUIO;

B) OMOIMOHAJIBHBIM  MHTEJUICKT, MPEINoJiararoniui

c(hOpMUPOBAHHOCTE:

-BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K
JIOCTHIKCHHIO e u ycrexy, OITHMH3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOJIS M3 CBOUX
BO3MO’KHOCTEI;

-OMIIAaTHUH, BKJ'IIOLIaIOH_[eﬁ CIIOCOOHOCTH IIOHUMAThb
OMOLIHUOHAJIIBHOC COCTOSAHUC APYIrUX, YUYUTBIBATH €ro IIpU
OCYILCCTBJICHNHN KOMMYHUKaIHUU, CIIOCOOHOCTH K
COYYBCTBUIO U COIICPCIKUBAHULIO;

-COHAJIBbHBIX HABBIKOB, BKJIFOYAIOITUX CIIOCOOHOCTD

Bbl CTpanBaThb OTHOIICHUA C Apyrumu JJIOAbMU,
3a6OTI/ITLCH, MMPOSABJIATD UHTECPEC U pa3pCllaTh KOH(i)J'II/IKTLI

CaMOCTOATCIBHO
OK 04 -T'OTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSATCIIBHOCTU U -OBJIAACTL  YMCHUAIMU pa6OTaTL B TIpymie ¢
3(b(beKTI/IBHO B3aHMO/ICIICTBOBATh CaMOOTIIPCACIICHUIO, BBIIIOJTHCHUCM  PA3JIMYHBIX  COIMAJIBHBIX pOJ’IGfI,

10




U paboTaTh BKOJUICKTUBE H
KOMaH/Ie

-OBJIaJICHHE HABBIKAMH y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLUMAIIBHOU JIEATEIIbHOCTH;

OBnaneHue  yHUBEPCAJbHBIMM  KOMMYHUKAaTHBHBIMHU
JCACTBUSMU:

0) coBMecTHas AeATCIIbHOCTD:

-IIOHMMATh U UCMOJb30BaTh IPEUMYILECTBA KOMAHIHOU U
UHAUBUAYaAJIbHON pabOThI;

-IIPUHUMATh LEeH COBMECTHOM JIeSATEIIbHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JEHCTBUS IO €€
JOCTH>KEHHIO: COCTABIIATh IUIaH JEHUCTBHUM, PacHpenessiTh
poJii C y4eTOM MHEHMH YyJaCTHHKOB 0OCYXJaTh
pe3yJbTaThl COBMECTHOWPAOOTHI;

-KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
peaJiloro,  BUPTYQIbHOTO M KOMOMHHMPOBAHHOIO
B3aUMO/JICHCTBHS,

-OCYIIECTBJIATh O3UTUBHOE CTPATETHYECKOE ITOBEJICHUE B

Pa3IUYHBIX  CHUTYyallUsSX, TPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITMATUBHBIM

Osnanenue YHHUBEPCATbHBIMA PEryJISATUBHBIMHU
NEUCTBUSIMHU:

T') IpUHATHE ce0s U APYTUX JIFOICH:

-IIPUHUMATh MOTHBBI W apryMEHTHI JIPYTUX JOJCH Tpu
aHaJM3e Pe3yabTaTOB JICATEILHOCTH;

-MpU3HaBaTh CBOE MpaBO M NPaBO JPYTUX IJIIOJCH Ha
OIINOKU;

-pa3BHBaTh CIIOCOOHOCTh TIOHUMAaTh MHp C TO3HIIUU
JPYroro 4esoBeKa

IUIAHUPOBaTh ~ paboOTy  TPYIIbL,  PalMOHAIBHO
pacnpeaciisaThb ACATCIIbHOCTD B HECTAaHJApPTHBIX
CUTyallusX, aICKBATHO OLICHUBATH BKJIAJ KAXI0TO U3
YYaCTHUKOB I'PYIIIIBL B PELICHUE

paccmaTpuBaeMou poOIeMBI;

-OBJIAACTh OpPraHU3allMOHHBIMH W IMO3HABATCJIIbHBIMU
YMCHUsA- MU CaMOCTOATCIIBHOT'O HpI/I06peTeHI/I$I
HOBBIX 3HAHUU B IMpOUECCE BBINIOJIHCHUA IMMPOCKTHBIX
U y4eOHO- HCCIeIOBaTENbCKUX pPadOT, yMEHUSIMU
paboTath B TpPYIIE C BBINOJTHEHHEM Pa3TUYHBIX
COIIMAJIBHBIX POJIEH, IIAHMPOBAaTh PabOTy TPYIIIBI,
palMoOHAIBbHO  pacupeneisaTh  AEITEIBHOCTH B
HCCTAHAAPTHBIX CUTYyalUdAX, aJCKBATHO OLCHHWBATH
BKJIaJl K&XJIOTO U3 YYaCTHUKOB TI'PYIIIBI B pEILICHUE
paccMaTpuBaeMou POOIEMBI;

OK 05

Ocy1ecTBiTh YCTHYIO

u

B o6nacTu 3¢TETHYECKOTO BOCIIUTAHUS
-3CTCTUYCCKOC OTHOLICHUEC K MHPY, BKIIKOYAA I3CTCTUKY

-chopMupoBaTh yMEHUSI pacro3HaBaTh (pU3HUECKHE
SBJICHUS (TIPOIIECChI) W OOBICHATH MX Ha OCHOBE

MUCHbMCHHYI0O KOMMYHHKAIIMIO Ha | ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, | M3YyYCHHBIX 3aKOHOB: paBHOMEpPHOE u
roCy/IapCTBEHHOM S3bIKE | TPY/Aa U OOILIECTBEHHBIX OTHOIICHHIA; PaBHOYCKOPEHHOE  TPSMOJIMHEHHOE  JIBHKECHHE,
Poccuiickoit @eneparuu ¢ y4€ToM | -CHOCOOHOCTh ~ BOCIPUHUMATh  pa3NUYHbIE  BHUABI | CBOOOJHOE MajJeHHE Tell, IBIKEHUE MO0 OKPYKHOCTH,
OCOOCHHOCTEl  COLMANbHOTO M | UCKYCCTBA, TPAAUIIMM M TBOPUECTBO CBOETO W JAPYIUX | MHEPIUS, B3aWMOJEUCTBHE TeJ, KojeOaTelbHOe
KYJIBTYPHOTO KOHTEKCTa HApoOJOB, ONIYIIaThb AMOIMOHAIBHOE  BO3JCHCTBUE | IBWKEHUE, PE3OHAHC, BOJHOBOE JBUKCHHE, --

HCKYCCTBA; muddy3us, OpOyHOBCKOE ABWKEHHE, CTPOCHHE
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-yOexIEHHOCTh B 3HAYMMOCTH JUISI IMYHOCTH U 00IIeCTBa
OTEYECTBEHHOIO M MHUPOBOIO HCKYCCTBA, ITHUYECKUX
KYJIbTYPHBIX TPAIULUN U HAPOHOTO TBOPYECTBA;
-TOTOBHOCTb K CaMOBBIP@KEHHUIO B pa3HbIX BHJIAX
HCKYCCTBA, CTPEMJICHHUE MPOSIBIIATh KAaU4E€CTBA TBOPUYECKOU
JUYHOCTH;

OBnajneHue  yHUBEPCATBHBIMU  KOMMYHHKATHBHBIMU
JIEHCTBUSIMU:

a) oOmieHue:

-OCYIIECTBIISATH KOMMYHUKAIIUHA BO BCEX c(hepax >KU3HU;
-pacro3HaBaTh  HEBepOAJIbHBICE  CpeACTBa  OOIICHWUS,

MOHMMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB, PAaclO3HABaTh
MPEANOChIIKA KOH(JIUKTHBIX CHUTyallUH M CMSAr4arh
KOH(ITUKTHI;

-pa3BEPHYTO M JOTMYHO M3JIaraTh CBOIO TOUYKY 3pEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

KUJKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00BEMA Tel
npu HarpeBaHuMn (oxnaxkieHun), TEIJIOBOC
paBHOBecHE, HCMApeHHUe, KOHJICHCAlUs, TUIaBJICHUE,
KpUCTAJUIM3alUsl, KHUIIEHUE, BJIAXXHOCTh BO3/yXa,
CBSI3b CPEJAHEN KHUHETUYECKON HHEPIUU TEIIOBOTO
JIBIDKCHHSI MOJIEKYJ C aOCOJIIOTHOW TEeMIIepaTypoi,
MOBBIIICHUE JIaBJICHUS Ta3a IMPU €ro HarpeBaHUHM B
3aKpPBITOM  COCYJIe, CBSI3b MEXJy HapameTpamu
COCTOSIHUS Ta3a B U30IPOIIECCAX;

-3JIEKTpU3aIUsl T, B3aUMOJCUCTBUE  3apsOB,
HarpeBaHue IMPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE
MarHuTOB, DJIEKTPOMArHUTHasT WHAYKIIMS, NEWCTBHE
MarHMTHOTO TOJii Ha TMPOBOJHHK C TOKOM H
JBIDKYIIUICS 3apsijl, SJEKTPOMArHUTHBIC KOJeOaHMsI
W BOJIHBI, MPSAMOJUHEHHOE PACTIPOCTPAHEHHE CBETA,
OTpaKECHHE, MpeIOMJIIEHNE, uHTephepeHIT,
qudpakiys ¥ MOJSTPU3alKsl CBETa, TUCTIEPCHS CBETA;
-doTodnekTpudecKkuii 3PGPEKT, CBETOBOE IaBJICHHE,

BO3HHKHOBCHUEC JIMHEMYATOrO CIICKTpa aToMa
BOJ0OpPOAA, €CTECTBCHHAsA n HCKYCCTBCHHAs
pPaanOaKTUBHOCTD,

-cpopMUpOBaTh CUCTEMY 3HAHUW O (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, AEUCTBYIOUINX
Ha YPOBHSX MHKPOMHpA, MaKpoMHpa M Meramupa,
MPEJICTaBICHUI 0 BceoOIIeM xapakTepe (pU3nuecKux
3aKOHOB;

-peAICTaBIEHUHd O CTPYKTYpe  TMOCTPOEHHS
buznyecKkoil TEOpUHU, YTO MO3BOJMUT OCO3HATH POJIb
dbyHIaMEHTAIbHBIX ~ 3aKOHOB W  TNPUHIMIIOB B
COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJE, MOHATh
I'PaHULbl IPUMEHUMOCTH TEOPUM, BO3MOXHOCTH HX
NPUMEHEHHS Ul ONMCAHMS €CTECTBEHHOHAYYHBIX
ABJICHUM U TpoueccoB c(hOpPMHUPOBATH YMEHUS
IPUMEHATh  3aKOHBI  KJIACCUYECKOM  MEXaHUKH,
MOJICKYJSIpHOM ~ (QU3MKM UM TepMOJMHAMUKH,
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AJIEKTPOIMHAMUKH, KBAHTOBOW (DM3UKH I aHAIN3a
U OOBSICHEHUS SIBJIGHUW MHUKPOMHpA, MaKpoOMUpa H
Meramupa, pa3jindaTh YCIOBHUS (TPaHUIbI, 0OIACTH)
MPUMEHUMOCTH (U3NYECKHX 3aKOHOB, MOHHMATH
BceoOmui xapakrtep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS MEXaHWYECKOW HSHEPTruu, 3aKOH
COXpaHEHHS  HUMIyJbCa, 3aKOH  BCEMHUPHOTO
TATOTEHUS, TEPBBIA 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpaHEHHUs  DJEKTPUUYECKOTO  3apsijia,  3aKOH
COXpaHEHUS SHEPTHUH ) U OTPAHUYEHHOCTh
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

-aHAJIM3UPOBATh (PU3UUYECKHUE TMPOIIECCHI, HCTOIB3YS
OCHOBHBIE TOJIOKEHUSI, 3aKOHBI U3aKOHOMEPHOCTH:
OTHOCHUTEIILHOCTh MEXaHHUYECKOTO JBIDKCHUS,
bopmyIBI KHHEMaTUKH PaBHOYCKOPEHHOTO
JBIDKEHMSI, TTpeoOpa3zoBanus [amwest 1l CKOPOCTH
W TIepeMenieHus, Tpu 3aKoHa HplOTOHA, TPUHIUI
OTHOCHUTEJIBHOCTH ['anmuiesi, 3akOH BCEMHUPHOTO
TATOTEHUS, 3AaKOHbl COXPAaHEHMS HUMIIyJbca U
MEXaHUYECKOW OJHEpPruM, CBs3b pabOTHl CHJIBI C
W3MEHEHUEM MEXaHWYEeCKOM HSHEpPruM, YyCIOBHS
paBHOBECHS TBEPJIOTO TENA;

-CBSI3b JABJICHUS HJCAIBHOIO Ta3a €O CpeaHeu
KMHETUYECKON HHEPruer TEIIOBOTO JIBWKEHUS U
KOHILICHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYypPhI
BEIIIECTBA CO CpPEeAHEH KMHETHUYECKOM SHEprueu ero
YacTHUI], CBSI3b JIABJIEHHWS MACAIBHOIO Tras3a C
KOHIIGHTpallMed MOJIEKYJI M €ro TeMIlepaTypoHu,
ypaBHeHue MeHnneneeBa-Kianelipona, nepBbiii 3aK0H
TEPMOJAUHAMUKH, 3aKOH COXpPaHEHUsl DSHEPruu B
TEIJIOBBIX Mpoleccax; 3aKOH COXpaHEeHUs
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona,
MOTEHIUATBHOCTh  JJIEKTPOCTATUYECKOTO OIS,
MPUHLUIT  CYNEPIO3UIUU  DIIEKTPUUECKUX MOJEH,
3akoHa KyioHna;
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-3akoHbl OMa JUIsl ydacTKa LeNHu W s 3aMKHYTOH
WIEKTPUUYECKOU 1enu, 3akoH Jlkoynsa-JIeHna, 3aKkoH
WIEKTPOMArHUTHOM MHIAyKUUH, npaswio JleHna,
IIOCTYJIaThl CIIEHUAIbHONW TEOPUM OTHOCUTEIBLHOCTU
OliHITelHa, yYpaBHEHHUE OMHIITEeHA JUTS
¢dotorddexra, nepsrlii U BTOpoil mocrynatel bopa,
NpUHLMI HeomnpenenéHHocTH ['elizeHOepra, 3akoH
COXpaHEHMs 3apsjia, MACCOBOIO YUCIIA M DHEPrUU B
SJIEPHBIX PEAKIHAX, 3aKOH PaIMOAKTUBHOTO paclaja;

OK 07 B 065acTH 3K070rH4e€CcKOro BOCIIMTAHHUS:

CopeiicTBoBaTh COXPaHEHUIO0 | -CPOPMUPOBAHHOCTH 9KOJIOTHYECKON KYJbTYPBI,
OKpYy>Karolen Cpellbl, | MOHMMaHHE BIIUSTHUS COLIMAJILHO-3KOHOMHUYECKUX
pecypcocOepexeHuIo, MPUMEHSATh | MPOLECCOB Ha COCTOSHHUE MPUPOJAHONM U COLMAIbHOU
3HaHMS 00 WM3MEHEHUHM KIuMaTa, | Cpelbl, OCO3HaHHE IJ1006aJIbHOTO Xapakrepa
TIPUHIIUIIBI OEpeXIIMBOTO | 3KOJOTUYECKUX MPOoOseM;

MIPOU3BO/ICTBA, 3pGEKTUBHO | -TJITAHUPOBAHHE M OCYIIECTBICHHE  JCWCTBUHA B
NENCTBOBATh B  YPE3BBIYAWHBIX | OKPYXKAIOIIEH Ccpeae Ha OCHOBE 3HAHUA  Lene
CUTYaLUAX YCTOMYMBOTO Pa3BUTHAYEIOBEUECTBA;

-aKTUBHO€ HENpPUSATUE JCUCTBUM, NPUHOCAIIUX BpPEL
OKpYy»Kalolllel cpenie;

-yMEHHE MPOTHO3UPOBATH HeOIaronpusiTHbIC
DKOJIOTHYECKHUE MOCJIEACTBUA MpEANPUHUMAEMBIX
JEWCTBUI, IPEIOTBPAILLATH UX;

-pacIIUpeHre OMbITa JEATEIBHOCTH  JKOJOTHYECKOU
HaIpaBJIECHHOCTH;

-OBJIJICHUEC  HAaBbIKAMH  Y4COHO-HCCIIEIOBATEIIbCKOM,
MIPOCKTHOM M CONUATILHOM eITEIbHOCTH

1.4 PexomeHnoyemoe Konuuecmeo uaco8 Ha 0C80eHUe NPOSPaMMbl OUCYUNTUHDL.
MaKCUMaIbHOU yueOHOU Harpy3ku obOyuatomierocs - 108 yacos,B ToMm uncie: 00s3aTeNbHON ayAUTOPHON yIeOHON HArpy3Ku 00y4aronierocs —
108 yacos.
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Koapbl
pe3yJibTaToB

HJIaHI/IpyeMBIe pe3yJabTaThbl OCBOCHUSA TUCHUIIJIMHBI BKJIIOYA0T

JIP 01

YyBCTBO TOPJOCTH U YBa)K€HUSI K UCTOPHH M JOCTIKEHUSIM OT€YECTBEHHOMN
¢busnveckoi HayKH; du3nuecku IrpaMOTHOE IIOBE/ICHNE B
npoeCCHOHATFHON IEeSITEILHOCTH M OBITY IPY OOpalieHuu ¢ mpudopamMu
YCTPOMCTBaMU;

JIP 02

['oTOBHOCTPH K MpPOJOIKEHUIO 00pa30BaHUs U MOBBIIIECHUS KBATU(PUKAILIUN B
U30paHHOHN TPO(ECCHOHATBHON NEATETLHOCTH U 00bEKTUBHOE OCO3HAHUE POJIU
(U3NYIECKUX KOMIIETEHIIUH B 3TOM;

JIP 03

YMeHue ucnoJib30Bath JOCTHXKEHUS COBPEMEHHON (PU3NYECKON HAyKH U
(bu3MYECKUX TEXHOJOTUH JJIs1 HOBBIIEHHUS] COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BIOpaHHOH NpodeccroHanbHON
NeSITENIbHOCTH;

JIP 04

YMeHue caMoCTOATENbHO J00BIBATH HOBBIE JIS ce0s1 PU3NUECKUE 3HAHMUS,
WCIOJIBb3YS JIJIsl 3TOTO IOCTYHbIE UCTOYHUKU UH(POPMAIIHH;

JIP 05

VYMmenne BBICTpanBaTh KOHCTPYKTUBHBIC B3AMMOOTHOIICHUA B KOMAaH/E 110
pelieHunto 00mux 3a1ay;

JIP 06

YMeHue ynpaBisiTh CBOEH MO3HABATEIBHOM A TEILHOCTBIO, TPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJUIEKTYaTbHOTO Pa3BUTHS;

MP 01

Hcnonn3oBanue Pa3iIMYHBIX BHI0B O3HaBaTEILHOU JCATCIIBHOCTHU JIA
peuieHus (U3MUECKUX 3a/ad, IPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS
(HabmroIeHusI, OTMCAHUs, U3MEPEHHUsI, SKCIIEPUMEHTA) I U3YYCHHS
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH NEHCTBUTEILHOCTH;

MP 02

Hcnons3oBaHWE OCHOBHBIX WHTEIUICKTYaJIbHBIX OIEPAIMi: TMOCTAHOBKH 3aJlauH,
dbopmMynupoBaHUs THIOTE3, aHajduW3a W CHHTE3a, CpaBHEHUs, O000OIIEHNS,
CHCTEMAaTH3alliM, BBIABICHHUS  IPUYMHHO-CICJCTBEHHBIX  CBS3€H, IOMCKa
aHaJoroB, (GOPMYIUPOBAHMS BBIBOJIOB JUISI HM3YYCHUS PA3IMYHBIX CTOPOH
(Gu3n4YecKuX 0OBEKTOB, SBJICHUN U MPOIECCOB, C

KOTOPBIMH BO3HHUKAET HEOOXOJIMMOCTh CTAJIKMBAThCS B NPOPECCHOHATBHOM

chepe;

MP 03

VYmenune TCHCPUPOBATh UJACU U ONIPEACIIATE CPEACTBA, HCO6XO,I[I/IMBIC JJIA UX
peainsanuu;

MP 04

YMeHue ucnojb30BaTh Pa3JINYHbIC UCTOUYHUKHU U TTOJIYYCHUA (1)PI3PI‘1€CKOI>1
I/IH(bOpMaI_[I/II/I, OLOCHUBATDL €€ JOCTOBCPHOCTD,

MP 05

YMeHue AHAJIM3UPOBATH U MPCACTABIIATb I/IH(1)OpMaI_II/IIO B pa3JIMYHBIX BUJAAX]

MP 06

YMeHue myonuyHo IPeICTaBIsSITh pe3ylbTaThl COOCTBEHHOTO MCCIEAOBAHNUSA,
BECTH JIMCKYCCHUHU, JOCTYIHO U TAPMOHUYHO COYeTasi cojiepkaHue u (hOpMbI
npecTaBiIsieMoi HHGOpMaInu;

I1P6 01

CchopMupOBaHHOCTH MPEACTABIECHUN O pOJIU M MecTe (PU3UKM B COBPEMEHHOM
HAy4YHOH KapTHHE MHUpa; MOHMMaHUe (PU3MUYECKON CYIIHOCTH HaOIIOAeMBIX BO
Bcenennoii siBnenuii, poau Gpusuku B GopMupoBaHUN

Kpyrozopa M (yHKIHOHAJBbHOW T'PAaMOTHOCTH YEJIOBEKa Ui PELICHMS
IIPAaKTUYECKUX 3a/1a4;

I1P6 02

Brnanenue OCHOBOIIOJIararomumMHn (1)I/I3I/I‘IGCKI/IMI/I IIOHATUAMU,
3aKOHOMCPHOCTAMHU, 3aKOHAMU U TCOPHUAMU,; YBCPCHHOC HMCIIOJIB30BAHUC
(I)I/I3I/I‘-ICCKOI‘/’I TCPMUHOJIOTUH U CUMBOJIMKH,

I1P6 03

Brnanenne oCHOBHBIMH METOJaMU HAaY4YHOT'O MO3HaHHA, UCIIOJIB3YyCMbIMU B
(I)I/I3I/IKGZ HaGJ’IIO,I[eHI/ICM, OIMMCAHUECM, UBMCPCHUCM, SKCIICPUMCHTOM;




I1P6 04

Ymenus o0pabaThiBaTh pPE3yNbTaThl U3MEPEHUH, OOHAPYKHMBATH 3aBHCUMOCTH
MEeXy (pU3MYeCKMMH BETHUYUHAMU, OOBICHATH MOJTyYCHHbIE PE3YJIbTaThl U JIeNIaTh
BBIBO/IbI;

ITP6 05

ChopMUpOBaHHOCTh YMEHUS pelIaTh (PU3HMUECKHUE 3a/1aUH;

ITP6 06

ChopMUpOBaHHOCTh YMEHHSI TNPUMEHATH IIOJYYCHHbIE 3HAHHUA  JUIA
OOBSICHEHUS YCIOBUM NpPOTEKaHUS (PUIUUECKUX SIBICHUM B IPUPOJIE,
npodeccuoHambHON cdepe U U MPUHATUS TPAKTUIECKUX PEIICHUHA B
IMOBCEAHECBHOM KU3HMU,

I1P6 07

ChopmupoBaHHOCTE COOCTBEHHOU MO3HIMH MO OTHOMIECHUIO K (PH3NICCKOU
UH(POPMAITUH, TTOJTy9aeMOH U3 pa3HBIX HCTOYHUKOB.
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2.CTPYKTYPA U COJAEPKAHUE YUEBHOW TUCIUILJIVHBI

2.1 O0bem y4eOHO# JUCHMINIMHBI U BUAbI y4e¢0OHOM padoThI

Bun yue6HOI paboThI O6BeM
B yacax
O6BeM 00pazoBaTeIbHOM MPOrPAMMBI TUCIIUTLIMHBI 108
1. OcHoBHOE conepxkaHue 108
BT. U..
TEOPETHYECKOE OOyUCHHE 88
1a60paTOpHBIE U MPAKTUYECKUE 3aHITHS 18
[IpomesxyTounas artectauus (qudepeHunpoBaHHBIN 3a4eT) 2




2.2. Temamuueckuii naau u cooepxycanue yueonou oucyunaunst O/1b.11 @uzuka

HaumenoBanue Coaepikanue yueOHOTr0 MaTepuaJa, JJabopaTopHble M NPaKTHYeCKHe padoThl, O0bem ®opmupyemble
pa3iesioB U TeM HHIMBHUAYAJIbHBIH MPOEKT (ec/IN NMPeayCMOTPEHbI) 4acos o0mue u
npogeccuoHaJIbHbIE
KOMIIeTEeHIIUH
1 2 3 4
Brenenne. Conepskanue y4eGHOr0 MaTepuaa: 2 JIP 01, JIP 03, JIP 04;
®usuka u meroabl |[dusznka — QyHAaMeHTambHas Hayka O mpupoje. EcTecTBeHHO-HAay4YHBIH METO] 1 18/(151) 04, MP 05, MP
HAYYHOI'0 MO3HAHUS [TO3HAHUS, €r0 BO3MOKHOCTH M TPaHUIbl MPUMEHMMOCTH. DKCIIEPUMEHT M TEOpHs B PG 01, IIP6 07:
rporiecce Mo3HaHus MPUPOIbl. MoaenupoBanue GU3NUYECKUX SBICHUIN U MPOIECCOB. OK 06, OK.07.
Ponb sKcniepyMeHTa U TEOPUH B IIpOLiecce MO3HAaHUS NMpUpoAbl. Puznyeckas BelInYHHA. 1
duznyeckue 3akoHbL. [paHUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB M TEOPHH.
[lpunnun cootBercTBus. lloHatne o ¢usnueckoit kaprune mwupa. llorpemHoctu
n3MepeHui Gu3NYecKuX BeMYMH. 3HaueHue (usuku npu ocBoenuu npodeccuit CIIO u
cueruainpaocreit CI1O
Pasznen 1. Mexanuka 12 JIP 02, JIP 03, JIP 04,
Tema 1.1 OcHoBbl |CoepskaHue y4eOHOT0 MaTepuasia: 4 JIP 05,
KHHEMATHKHU MexaHndeckoe IBUKEHHUE U ero BUibl. MarepuaiibHas Touka. CKalsipHbIE U BEKTOPHBIE 1 JIP 06;
(dbu3udeckue BenuuuHBL. OTHOCHUTEIBRHOCTH MEXaHW4YecKoro aBmwkeHus. Cucrema MP 01, MP 02, MP
oTcueta. [IpuHiun oTHOCHTETLHOCTH [ amues. 03, MP 04,
MP 05, MP 06;
CriocoObl ommcanust ABwxkeHus. Tpaektopus. Ilyre. Ilepememnienue. PaBHOMepHOe 1 [1P6 02, TIP6 03,
MPSAMOJIMHENHOE JBUXKCHUE. [1P6 04,
CkopocTb. YpaBHEHHE JABI)KEHHSA. MrHOBEHHass M CpeIHssi CKOPOCTH. YCKOpEHHE. 1 [1P6 05 ITP6 06;
[IpsimosuHEtHOE JBM)KEHHE C TMOCTOSIHHBIM YCKOpEHHEM. J[BHKeHHe ¢ TMOCTOSHHBIM OK 01, OK.02, OK
YyCKOpeHHEeM CBOOOJHOTO MajieHus. PaBHOMEpHOE ABHM)KEHHE TOUKH IO OKPYKHOCTH, 05, OK 09
yTJI0Basi CKOPOCTb.
LlenTpocTpemurenbHoe yckopeHue. Kunemarnka aOCoMOTHO TBEPAOTO Tena 1
Tema 1.2 OcHoBbl |Conep:xanne y4eOHOr0 MaTepHuaJia: 4
AUHAMHUKHA OcHoBHas 3agada nuHaMuku. Cunna. Macca. 3akoHbl MexaHuku HproToHA. 1
Cunsl B npupoge. Cuila TSHDKECTH M CHJIA BCEMUPHOTO TATOTEHHUS. 3aKOH BCEMHUPHOIO 1

TATOTCHUAA.
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[lepBasi kocMuyecKasi CKOpOCTh. JIBIKeHHE MUIaHeT U MajibiX Tesl COJIHEYHOM CHCTEMBI. 1
Bec.
Hesecomocts. Cunbl ynipyroctu. CHibl TpeHHUS 1
Tema 1.3 3akonnl |Coaep:kaHue yueOHOro MaTepuaJia: 4
COXpaHeHMs B
MeXaHHKe Nmiynsc Tena. Umnynabse cuibl. 3aKoH cOXpaHEHUsI UMITYJIbca. PeakTuBHOE IBUKEHUE. 1
Mexanunueckasi pabota 1 MOIIHOCTh. Kunetnueckas sneprus. [loTeHimansHas sHeprusl. 1
3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHH.
Pabora cunbl TskecTH W cuibl ynpyroctd. KoHcepBatuBHble cuibl. [Ipumenenue 1
3aKOHOB coxXpaHeHMs. Vcronb3oBaHHe 3aKOHOB MEXAHUKH JIi OOBSICHEHUS JIBUKCHUS
HEOECHBIX Tel U JUIsl pa3BUTHS KOCMUYECKUX HCCIIEIOBAaHUM, IPAHULII TIPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.
[IpakTuueckoe mpuMeHeHHe GU3UYECKUX 3HAHWUN B TOBCEIHEBHOW JKU3HU IS 1
MCII0JIb30BAHHUS MTPOCTBIX MEXaHN3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPE/ICTB
Paznen 2. MosiekyJisipHasi pU3NKA M TEPMOTMHAMHMKA 20 JIP 02, JIP 03, JIP 04,
JIP 05,
Tema 2.1 OcHoBbl (CoepskaHue y4eOHOT0 MaTepuasia: 4 JIP 06;
MOJIEKYJAAPHO  |(OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOUN Teopur. Pa3mepsl 1 Macca MOJIEKYJ 1 MP 01, MP 02, MP
- KHHeTH4eCKOM [ aToMOB. BpOoyHOBCKOE JBIKEHUE. 03, MP 04,
TeOpUM Cuabl M DHEPrus MEXMOJEKYIAPHOro B3amMmozekcTeus. CTpoeHHe TIa3000pa3sHEIX, 1 MP 05, MP 06;
PKUOKUX M TBepAbIX Ted. MpeaneHbiii ra3. [laBnenue rasa. OCHOBHOE ypaBHEHHUE [1P6 02, I1P6 03,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU I'a30B. ggg 8£51’HP 5 06:
Temnepatypa u ee usmepenue. AOCOIOTHBIN HYNb TeMIepaTtypbl. TepMoIuHaMuuecKas 1 OK 01, OK.02, OK 05,
mKajna TemiepaTypsl. Temmeparypa 3Be3n. CKOpPOCTHM ABMKEHUS MOJIEKYT M HX OK 09
M3MepeHue. YpaBHEHUE COCTOSHUS NICAIBHOTO rasa.
M3omnpoueccel 1 ux rpaduku. ['a3oBbie 3akoHbl. MoJisipHas ra30Basi HOCTOSTHHAS
JlabopaTopHbie padoThI:
1. 3ydyeHne OAHOTO U3 H30IMPOIECCOB
Tema 2.2 OcHoBbl (Coepskanue y4eOHOr0 MaTepuaja: 6
TePMOAUHAMUKH
BHyTpeHHsI SHEprus CUCTEMbI. BHYTpeHHsI HEprusl MAEalbHOTO ra3a. 1
PaboTa 1 TemoTa Kak (opMbl Iepeaad SHEPIHH. 1
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TeroeMKOCTb. Y AelbHas TEINIOEMKOCTh. KOJIMYECTBO TEIIOTHL. Y PAaBHEHHUE TEIIOBOTO
Oajranca.

[lepBoe Hayao TepMOIMHAMUKU. AlabaTHBIN IIpOLECC.

Bropoe Hauasio repmoaguHaMuky. [I[pruHIIUIT AEACTBUS TEIUIOBOW MAIIMHBL.

Tennossie qeuratenu. KIIJ temmoBoro aurarens. XosoauiabHble MariuHbl. OXpaHa
[PUPOBI

Tema 2.3 Conepxxanue yueOHOro MaTepuaJa: 4
ArperatrHbie Vcnapenne w KoHJeHcarus. HachICHHBIH Tap W ero CBOWCTBA. AOCOIIOTHAs H 1
COCTOSIHUSI BELECTBA/OTHOCUTENbHAS BIAXKHOCTh Bo3ayxa. [IpuOopbl st onpeneneHus BIaXXHOCTH BO3AyXa.
1 ¢azoBbie nepexoabiTouka pockl. Kumenne. 3aBHCHMOCTD TEMITEPATYPhl KHTICHHSI OT JABJICHHSL.
Kputnueckoe cocrosinue BemiectBa. Ileperperslif map 1 €ro UCMoJIb30BaHUE B TEXHUKE. 1
XapakTepucTUKa >KUAKOTO COCTOSIHUS BemecTBa. [I0OBEpXHOCTHBIN CIOW KHJIKOCTH.
OHeprusi MOBEPXHOCTHOrO cios. bmwxHuii nopsnok. IloBepxXHOCTHOE HaTsKEHHE.
CMauuBaHue. SIBJIeHHs Ha TpaHULE >KUJAKOCTH C TBEpIAbIM TejoM. KanusuispHbie
STBJICHUSI.
XapakTepucTHUKa TBEPAOTrO CcOCTOSHUS BemlecTBa. Kpucrannudeckue u aMopdHble Tena. 1
Yrpyrue cBoicTBa TBEpAbIX Tel. 3akoH ['yka. MexaHudyeckre CBOMCTBA TBEPABIX TEIlL.
[Tnactuyeckass (ocrtarounas) nedopmarusa. TemmoBoe pacHUpeHHe TBEPABIX TEl |
skuakoctedd.  Koaddumment mmueitHoro pacmmpenns. KoaddunueHTr o00bEMHOTO
[pacIMpeHus. YUeT pacCIIMPEeHMs B TEXHUKE.
[InaBnenune. VYnpeneHas Termora IuiaBieHus. Kpucrammmzanus. [Ipaktrueckoeg 1
MPUMEHEHHE B TIIOBCEJHEBHOW >KM3HM (PU3MUECKUX 3HAHUII O CBOWCTBaX Tra3oB,
PKUJKOCTEN U TBEPABIX TEI
JlabopaTopHbIe padoThI: 2
2. OnpeieneHre BIaKHOCTH BO3/yXa
KoHTpoJibHBIE pa60THI 2
KonTtpomnbnas padora Nel «MonekynspHas pu3uKa U TEPMOIUHAMHUKA 1
KonTtpomnbnas padota Nel «MonekynspHas pu3nuKa U TEPMOIUHAMHUKA 1
Pa3nesn 3. DiekTpoanHaAMHUKAa 30 JIP 02, JIP 03, JIP 04,
Tema 3.1 Coaepskanue y4eOHOro MaTepuaJa: 6 JIP 05,
DJIEKTPAUYECKOE MOJIEDIEKTPUICCKUE 3aps/Ibl. DIEMEHTAPHBIN SIEKTPUUCCKHIA 3apsi]. 3aKOH COXPAHCHUSI 1 JIP 06;
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3apsija.
3akon Kynona. Dnexrpuueckas HOCTOSIHHASL.

DnekTpuyeckoe nosie. HanpsbkeHHOCTh aiiekTpuueckoro nojst. [IpuHuun cyneprno3uimmn
TOJICH.

[IpoBOAHUKY B ANEKTPUUECKOM TOJI€. JAUIIEKTPUKH B JIEKTPUUECKOM TI0JI€.
[lonsipuzanus quanexkTpukoB. PaboTa cui 31€KTpoCTaTUYECKOTo MOJIS.

[Torenuuman. Paznocts nmoTeHIManoB. CBs3b MEX/Iy HAMPSHKEHHOCTHIO U Pa3HOCTHIO
ITOTEHIMAJIOB 3JIEKTPUYECKOTO MOJISL.

DnexkTpoeMKocTh. Enunuiiel anexkrpoemkoctu. Konaencaroprl. CoeqnHeHne
KOHJICHCATOPOB B OaTapero.

DHeprus 3apsKEHHOr0 KOHJEHCcAaTopa. DHeprus aekTpudeckoro nois. [Ipumenenue
KOHJICHCATOPOB

Tema 3.2 3aK0oHBI

Conep:xaHnue y4eOHOIro MaTepuaJa:

MOCTOSTHHOI'0 YcnoBus, HEOOXOIUMBIE JJII BOSHUKHOBEHHUS U TOJICP)KAHUS DJICKTPUUYECKOTO TOKa.
TOKA Cuuta TOKa ¥ IUNIOTHOCTh TOKA. 3akoH OMa I y4acTKa IeMu.
3aBUCUMOCTD DJIEKTPUYECKOTO COTMPOTUBIICHUS OT MaTepualia, IUHBI W TUIONIAJH
MOMEPEYHOT0 CEUEHHUS MPOBOJAHUKA. 3aBUCHUMOCTH JJIEKTPUUECKOTO COMPOTHUBIICHUS
MMPOBOJTHUKOB OT TEMITEPATYpPHI.
TemmnepaTypHbIii KOAPGUIIUEHT COMTPOTUBIICHHS.
CBepXmpoBoAUMOCTh. PaboTa W MOIIHOCTH TOCTOSIHHOTO TOKa. TerioBoe IeHCTBHE
roka. 3akoH [[xoyns—IJlenua.
DJIEKTPOABMIKYIIAS CHJIa MCTOYHMKA ToKa. 3akoH Owma sl TOJHOM  IEMNH.
DJIEKTPUUYECKUE LICTIH.
[TapamiensHOE M MMOCIEA0BATEIBHOE COSIMHEHNE TTPOBOTHUKOB. 3akoHbl Kupxroda ms
y31a. CoemuHeHne HCTOYHUKOB AJICKTPUUECKOM SHEPTUM B OaTapero
JIaGopaTopHbie padoThI
Jlaboparopuas padota Ne3 Usmepenue 3/1C u BHYTPEHHETO CONPOTUBICHUS UCTOYHHKA
TOKa
Jlaboparopuas padota Ne3 Usmepenue 3/1C u BHYTPEHHETO CONPOTUBICHUS HCTOYHHKA
TOKa
UlaGoparopnast pabota Ned V3yyeHue 3aKOHOB MOCIEOBATENLHOTO H MapaljIeIbHOTO
COCIMHEHUH IIPOBOTHUKOB.
Tema 3.3 Coaepskanue y4eOHOro MaTepuaJa:

DJIeKTPUYECKUH TOK

aﬂeKTpI/I‘-ICCKI/Iﬁ TOK B MCTaJlJIaX, B 3JICKTPOJINTAX, ra3aX, B BAKYyMC. SJ'ICKTpOJ'II/IS. 3aKkoH

MP 01, MP 02, MP
03, MP 04,

MP 05, MP 06;
[1P6 02, ITPG 03,
[1P6 04,

[1P6 05 I1P6 06;

OK 01, OK.02, OK 05,
OK 09
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BpPa3/IMIHBIX Cpeaax

piekTposinza dapanes. DMeKTpOXUMUYECKUN SKBUBAJICHT. BU/IbI ra30BBIX pa3psioB.

TepmonnexkTponHas smuccus. [lnazma. DnexkTpuueckuil TOK B OJIYIIPOBOIHUKAX. 1
CoOcTBeHHAs U IPUMECHAs TPOBOAMMOCTH. P-n mepexo. 1
[TpumeneHne noaynpoBoAHUKOB. [TomynpoBoIHUKOBBIE TPHOOPHI 1
Tema 3.4 Conepxxanue yueOHOro MaTepuaJa: 4
MaruauTHoe nojie  [BexkTop MHAYKIIMH MAarHUTHOTO 10J1st. HalpshKeHHOCTh MATHUTHOTO TIOJIS. 1
JleficTBHEe MarHUTHOIO TOJI Ha IPSIMOJIMHEVHBIN ITPOBOJIHUK C TOKOM. B3aumozeicTeue 1
rokoB. Cuna Amnepa. [Ipumenenue cunbl Amnepa.
MaruutHbli noTok. PaboTta 1o nepemenieHunto mpoBoJHUKA C TOKOM B MArHUTHOM TIOJIE. 1
JleiicTBre MarHUTHOTO NOJISL Ha ABWXKYIuMiics 3apsaa. Cuna Jlopenua. [IpuMenenue cuiisl
Jlopenna.
Ornpenenenue yaeabHOro 3apsiaa. MarHuTHbIE CBOWMCTBA BellecTBa. MarHuTHas 1
npoHunaeMoctb. ColHeuHasi akTUBHOCTD U €€ BIMsSHUE Ha 3eMii0. MarHuTHble Oypu
Tema 3.5 Conep:xaHue y4eOHOI0 MaTepuaJa: 4
DJIEKTPOMATHUTHAA [S[BJIeHIE IIEKTPOMArHUTHOW MHAYKIUH. [IpaBuino JleHia. 3akoH 3JIeKTPOMarHUTHO M 1
UHAYKUHS MHAYKIUKA. BUXpeBoe ayieKTpudecKoe moJie.
D JIC MHOYKIMK B IBMOKYIIUXCA MPOBOAHUKAX. 1
SIBienne caMouHAyKIMU. UHAYKTUBHOCTD. 1
(DHEprusi MArHUTHOTO MOJIs TOKA. B3anMOCBS3b 37EKTPUYECKUX U MATHUTHBIX MOJIEH. 1
DJICKTPOMArHMTHOE MOJIe
JlabopaTopHbIe padoThl 1
JlaGoparopHas padota No5 M3ydenue siBineHUs 3JI€KTPOMarHuTHOW WHAYKLIUN 1
KoHTposbHbIe padoThl 2
KonTtpomnbHas padota Ne2 «MaruutHoe mose. DIeKTpOMarHuTHasE HHAYKIUS 1
KonTtponbHas padota Ne2 «MaruutHoe mose. DIeKTpOMarHuTHas HHIAYKIUS 1
Pasnen 4. KosieGannst 1 BOJIHBI 10
Tema 4.1 Conepxxanue y4eOHOro MarepuaJa: 4 JIP 02, JIP 03, JIP 04,
Mexannyeckne |[KonebarenbHoe aBmkeHne. ['apmonnueckue kosaedanus. CBOOOIHbIC MEXaHHUYECKUE 1 JIP 05,
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KO0JIe0aHUS M BOJIHBI [KOJIEOaHUs. JIP 06;
[IpeBpaiieHne SHEPIUM TIPpU KojiebaTeabHOM JBHKeHUH. CBOOOIHBIE 3aTyXAIOIINE 1 MP 01, MP 02, MP
MEXaHUYECKUE KOJIEOaHU. 03, MP 04,
MartemaTtnueckuii MassTHUK. [Ipy)KHHHBINA MasTHUK. BBIHYXJICHHbIE MEXaHUYECKUE 1 MP 05, MP 06,
KoseOanus. Pezonanc. ggg 82’ I1P6 03,
[lonepeuyHsie ¥ MPOI0JIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBbIE BOJIHBIL. 1 PG 05,HP6 06:
YbTpa3ByK M €ro NPUMEHEHUE OK 01, OK.02, OK 05,

Tema 4.2 Coaep:kaHue yueOHOro MaTepuaJa: OK 09

IJIEKTPOMATHUTHBIE (Cp 50 ipie HTeKTpOMArHUTHBIE KOeOanus. [IpeBpalieHie SHEPIIH B KOJICOATEIbHOM

KoJIebaHuA M BOHBL | o 1rvne dopmyma TOMCOHA.
3aTyxarollne IeKTPOMarHuTHbIe KosieOaHus. [ eHepaTop He3aTyxXarommx 1
PIIEKTPOMArHUTHBIX KosieOaHMi. BeIHYKIEHHbIE JIEKTPUUYECKHE KOJICOaHHUS.
[IepemeHHBII TOK. ['eHepaTOp MEpeMEHHOro Toka. EMKOCTHOE M HHIYKTUBHOE 1
CONPOTHUBIICHUS] IEPEMEHHOTO TOKA.
AKTUBHOE CONTPOTHUBJIEHKE. 3aKOH OMa U1l SIIEKTPUUYECKOM LENU MEPEMEHHOTO TOKA. 1
PaboTa 1 MOIITHOCTH MEPEMEHHOTO TOKA. Pe30HaHC B 3NIEKTPUUECKON IETH.
Tpanchopmatopsl. Toku BeIcOKOH YacToThI. [lonyueHue, mepeaayda u pacupeencHue
PIIEKTPOIHEPTUH.
DJIEKTPOMAarHUTHOE T0JIe KaK 0COOBIN BUJT MaTEPUH. DJIEKTPOMArHUTHHIC BOJTHBIL. 1
CBOIICTBA AJIEKTPOMarHuTHBIX BOJTH. Bubpartop I'epria. OTKpBITHIN KOJ€O0aTeIbHBIN
KOHTYD.
MN3o6perenue paano A.C. [TonoeiM. [lonsTre o paguocss3u. [IpuHIIMI pagnocBs3u. 1
[IpuMeHeHne 3JeKTPOMArHUTHBIX BOJIH.

Paszngen 5. OnTuka 16

Tema 5.1 Ilpupona [Coaep:kaHue y4eGHOT0 MaTepuasia: 4 JIP 02, JIP 03, JIP 04,
cBeTa ToueuHblil HICTOYHUK cBeTa. CKOPOCTh paclpOCTPaHEHUs CBETA. 3aKOHbI OTPaKEHUS U 1 JIP 05,

MPETOMIICHHUS CBETA. JIP 06;
CosHeuHbl€ U JyHHbIE 3aT™Menus. [Ipunnun [olirenca. [ToaHoe oTpakeHue. 1 MP 01, MP 02, MP
JIunsel. [loctpoenne nzodpaxenus B muH3ax. Gopmysna TOHKON JIMH3BL. YBEIUYCHHE 1 03, MP 04,
muH3b1. [1a3 kak ontuyeckas cucrema. Ontudeckue npubopskl. TenecKonsl. %/III: 6005é l\l/{ﬁ’ 60%3
Cunna cBeta. OCBelIEHHOCTD. 3aKOHBI OCBEIIEHHOCTH 1 [1P6 0 4: '
JIabopaTopHbie padoThl 2 [1P6 05 I1P6 06:
Ulaboparopnast pabota No6 OnpeneneHnue nokasaTens IpeIOMICHUS CTEKIIa 1
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UlaGoparoprast pabota Ne6 Onpesenenue nokazaTens IPeIOMICHUS CTEKIIa 1 OK 01, OK.02, OK 05,
OK 09
Tema 5.2 Conepxxanue yueOHOro MaTepuaJa: 4
Bosnosrble cBoiicTBa lIHTepdepennus cBeta. KorepeHTHOCTh CBETOBBIX Jiydel. HTepdepeHnns B TOHKHX 1
¢B€TA rienkax. Konpia HetoToHa. Micnosp3oBanne nHTEphEpEeHIINN B HAYKE U TEXHHKE.
Jludpakmus ceera. [udpakuus Ha mETH B NapauieNbHBIX JydaxX. JupakunoHHas 1
elIeTKa.
[Monsitue o ronorpaduu. Ilonspuzamust momepeyHbslx BoyH. [lossipu3amms cBera. 1
JIBoriHOE sygenpenomiienue. [lonsponasl.
Jlucniepcusi ceeta. Bunpl nznyuenuil. Buapl cnektpoB. CnekTpsl ucmyckanus. CrexkTpsl 1
norjouieHus. CnexkrpanbHblil aHanu3. CrieKTpasibHbIE Kacchl 3Be31. YIbTpadroeToBOe
n3nyuenue. MudpakpacHoe nznmydyenue. PentrenoBckue nyun. VX mpupona u cBoiicTBa.
[Ixana 37eKTpOMarHUTHBIX U3JTy4eHUN
JlabopaTopHble padoThI 2
JlaGopaTopnast pabora No/ OrmpeneneHue UIMHBI CBETOBOW BOJHBI C TOMOIIBIO 1
M(PaKIIMOHHON pElIeTKH.
JlaGopaTopHast pabota No/ OmpeneneHue UIMHBI CBETOBOW BOJHBI C IOMOIIBIO 1
M PaKIIMOHHON PEIICTKH.
KoHTpoJibHBIE pa6oThI 2
KonTtponpHas padorta Ne 3 «OnTukay 1
KonTtponpHas padota Ne 3 «OnTukay 1
Tema 5.3 Conep:xaHue y4eOHOI0 MaTepuaJa: 2
CnennanbHasa  [J[BI>KeHHE CO CKOPOCTBIO cBeTa. [locTynaTel TEOpHH OTHOCUTENBHOCTH U CIEACTBUS U3 1
Teopus HUX.
OTHOCHTEIBHOCTH |[IHBapUaHTHOCTH MOJYJISL CKOPOCTH CBETa B BaKyyMe.
OHeprus mokosi. CBsA3b MacChl U SHEPTUH CBOOOTHOM YaCTUIIBI. DJIEMEHTHI 1
[PENSATUBUCTCKON JUHAMUKH
Pa3znen 6. KBanToBasi pusuka 10
Tema 6.1 KBantoBasi|Coaep:xanue yueOHOro MmarepuaJia: 4 JIP 02, JIP 03, JIP 04,
ONTHKA KBantoBasg runoreza Ilnanka. TeruoBoe wu3nydenue. KopmyckyinspHO-BOIHOBOM 1 JIP 05,
nyanu3m. OTOHBI. JIP 06;
Tumore3a ge  bpoiins o  BONHOBBIX  cBoMcTBax — vactull.  COOTHOIIEHHE 1 MP 01, MP 02, MP
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Heornpeaenennoctel I eiizendepra. 03, MP 04,
JlaBnenue cBeta. Xumudeckoe naciictBue cBera. Ombitel IT.H. JleOGemeBa u H.M. 1 MP 05, MP 06;
BaBIIOBA. [1P6 02, ITPG 03,
= = = [1P6 04,
DoTo3hPeKT. VYpaBHeHue OWHmTeHa Ui dororddekra. Buemnuig 1 [1P6 05 I1PG 06:
(dorosnexTpuueckuit a3pdexr. Buyrpennuii porosdpdexr. Tumsr hoTo376MEHTOB. OK 01. OK.02. OK 05
[pumenenue potodddekra " OK 09 ’
Tema 6.2 ®uszuxka |Coaep:kaHue yueOHOro MaTepuaJia: 4
aToMa M aTOMHOIro Pa3BuTue B3IJIAJ0B Ha CTpOeHHE BeulecTBa. Mojenu CTpPOEHUs aTOMHOIO sjpa. 1
Aapa 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJIOPOJA.
Anepuas monens atoma. OnbiTel O. Pesepdopna. Moaens atoma Bogopoa mo H. bopy. 1
KBanrtoBblie noctynarsl bopa. JIazepbl. PannoakTHBHOCT. 3aKOH paluOaKTUBHOTO
pacniaga. PagroaktuBHbie ipeBpamienns. CriocoObl HAOMIOIEHUS U PETUCTPALIUH
3apshKeHHBIX yacTHll. Dpdext BaBunosa — YepeHkona.
Ctpoenue aromHoro siapa. JlepexT Macchl, SHEPrus CBS3M U YCTOWYMBOCTH aTOMHBIX 1
siaep. SnepHsie peakuuu. fnepHasi JHEPreTUKA. DHEPTETUYECKHUIM BBIXOT SIEPHBIX
[pEaKIUA.
MckyccTBeHHas paJdOaKTUBHOCTh. Jlemenune Tsokensix snep. lLlennas simepHas 1
peakuus. YmpapiseMas LenHas peakuus. SAnepHblid peaktop. TepMosiAepHbIA CHUHTES.
Oueprus 3Be3d. llomydeHue paauOakTUBHBIX H30TOMOB U UX IPHUMEHEHHE.
buosornueckoe
NIEMCTBUE PAMOAKTUBHBIX U3JIYYCHUN. DJI€MEHTAPHbBIEC YAaCTHUIIbI
KoHTpoJibHBbIE pa60THI 2
KontponbHas padota Ne 4 «KBaHTOBasi husnkay 1
KontponbHas padota Ne 4 «KBaHTOBasi puszrKay 1
Pa3nen 7. Ctpoenue Beenennoii 6
Conepxxanue yueOHOro MarepuaJa: 2 JIP 02, JIP 03, JIP 04,
JIP 05,
ConHeuyHasi cUCTeMa: IIJIaHeThl U Majible Tela, cucreMa 3emisi—JIyHa 1 JIP 06:
MP 01, MP 02, MP
ConHeuHasi cUCTeMa: IIJIaHeThl ¥ Majible Telna, cucreMa 3emisi—JIyHa 1 03, MP 04,
MP 05, MP 06;
Tema 7.2 JBomonus (Cogep:kanue yueOHOro MmarepuaJia: 2 [1P6 02, TIP6 03,
Bcesiennoii Ctpoenue u 3Bomtorus Connua u 38&31. Knaccudukarus 38€31. 3BE3bI U HCTOYHUKH UX 1 [1P6 04,
[1P6 05 I1P6 06;

PHEPrUH.
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["anaktuka. CoBpeMEeHHbIE IPECTABIICHUS O CTPOEHUU U 3BOIOIMHY Beenennoi 1 OK 01, OK.02, OK 05,
JlabopaTopHbie paboThl 2 OK 09
JlaboparopHas padota Ne8. M3ydeHue kapThl 3BE3AHOTO HeOa 1
JlaboparopHas padota Ne8. M3ydeHne kapThl 3BE3HOTO HeOa 1
2
[Tpomexxyrounas arrectanus: quddepeHInpoBaHHBIN 3a4eT
Bcero: 108
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3. YCJOBUS PEAJIU3AIIMA ITIPOT'PAMMBI YYEBHOM JUCIHUATLINHBI

TpedoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecIeYeHUI0

Peanuzanus yuyeOHOW NUCHUIUIMHBL TpeOyeT Haiuuusl yueOHOro kKaOumHeTapU3UKU
Ob6opynoBanue yueOHOro kaduHera:

- nocagouynbie MecTa ctyaeHToB (15 crosoB u 30 crynbeB);

- pabodee MeCTO mpernojaBaresis (CTOJI U CTyJ)

- pabouast MenoBas JOCKa;

— JIEMOHCTPALMOHHBIN CTOJI

- nepeBMKHON TEMOHCTPAIMOHHBIN CTOIUK

- CTallMOHAPHBIC CTEH B (5 IITYK)

- cteH «Cero/iHs Ha ypoKe»

- «I1Ikaa 37I€eKTPOMarHUTHBIX BOJIHY

— 00opyTI0BaHME JIJIsl IGMOHCTPAIIMK ONBITOB U TIPOBEJICHUS JIaOOpPaTOPHBIX paboT
— HaTJISIIHBIE TOCOOMS, TIaKaThl, MOJIEIN

- CTEH/IbI IO IIEKTPOTEXHUKE
Texnnueckue cpeacTBa 00y4eHus :

—  MYJbTUMEIUAIIPOCKTOP,
—  HOYTOYK NepCOHAaJbHBIN

Nudopmanuonnoe odecnevyeHue o0yueHmst

Ilepeyenbr pexoMeHaAyeMbIX Y4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
AOMOJTHUTEJIbHOH JIUTEPaTypPbl

ﬂ.]'lﬂ CTVACHTOB

1.Caeuxko O.E, Tpymmna T.II. EcrtectBoznanue (Cpennee mnpodeccuoHanbHOe
obpazoBanue)-M..KHOPVYC, 2017r.

2.Cawmoiinenko I1.1. ®usuka yueonuk mis HITO u CIIO npodeccnii u crienuaibHOCTEH
COITMATbHO-3KOHOMHUYECKOT'0 ¥ TyMaHUTaHoTro npodwunei .. —M., 2018 r.
3.Camotinenko I1.1. ®uzuka qms HITO u CITIO: Coopnauk 3amau. — M., 2018r.
4.DupcoB A. B. ®usnka yueOHUK 11t podeccruil U CHeIHAIbHOCTEN TEXHUYECKOTO H

ectectBeHHO-Hay4yHOTro nipodumieir HIIO u CIIO nox pen.T.U. Tpodumonoii .. — M.,
2017 r.

[lnsi npenonaBaresen

-KorenbuukoBa JI.A Opranuszanus camoctositenbHON paboTel ctyaeHToB B CIIO, Ya,
HPO, 2014r.

-Padukos P.X. Teopust u meroguka pemenus 3anad B cBete TpedboBannii ®I'OC, Ya,
NPO, 2017 1.

-3opun H.U. Kontponbrao — nameputenpabie Matepuaibl @-10 3opun H.U.KouTponbsao
— m3meputenbHbie Matepuanbl @-11 I'pomueBa O.U ®@uszuka EI'D nonnwil kypc M-
2019 .

Hemuenko K.O.®Dusuka Harmsaaeie matepuainst M-2018 r.

27



4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHUS YYEFHOU JUCITATLIAHBI

KoHTposb M omeHka pe3yabTaTOB OCBOCHHS Y4e€OHOW JUCIUIUIMHBI OCYIIECTBIISIETCS
MpernojaBaTelieM B TPOIECCe TMPOBEACHUS MPAKTHUECKUX 3aHATUH M Ja0OpaTOpHBIX paboT,
TGCTI/IpOBaHI/Iﬂ, a TakKXE BBIIIOJIHCHUA O6yanOIIII/IMI/IC$I I/IH[[I/IBI/IIIyaJII)HI)IX SaIIaHPIfI, HpOGKTOB,
HUCCIICIOBAHHH.

PesynbTaTsl 00yyeHus

(I)OprI U ME€TOABI KOHTPOJIA 1

(ocBOEHHBIE yMeHHSs, YCBOCHHbIE 3HAHUS) OIleHKHUPE3yabTATOB

00yueHust

3HATH/MIOHMMATDH 1 Visrreprpera

. . : HTEPIIPETAIHS

CMBICJI MOHSATHH: €CTECTBEHHOHAYYHBI METO]I PE3YIBTATOR  HAGIIONCHHA

TTO3HAHUS, AJIEKTPOMArHUTHOE oJie, 3a NESTEIBHOCTBIO

OJEKTPOMArHUTHBIC  BOJHEL, ~ KBAHT,  OBOMIOWHS | Guuaigmerocs B mporecce

Bcenennoi, OoJbIIONH B3pI)IUB, ConHeyHast CHUCTEMa, OCBOCHHS 06pazoBaTenbHoil

ranakTHKa, —TEPUONMUCCKUH  3aKOH, XUMHYECKAS | ryornanie

CBsI3b, XHMHYECKas peakKlus, MaKpOMOJICKYIa,

0enoK, KaTanmzaTop, dbepmeHT, KIICTKA, | o Craproas MATHOCTHKA

augpepentmanms KICTOK, AHK, BUPYC, | noxmrotoBkn  obyuaromuxcss 1o

OwoylorMueckas ~ JBOJIOIUA,  OuopasHOOOpasue, HTROTBHOMY Kypey s,

OPraHW3M, IMONYJSILHS, OKOCHCTeMa, Onochepa, | oo oo o MOTHBAIHH K H3YYEHHIO

SHTPOIIHUS, CAMOOPTAaHU3AIHS; HOBOTO MaTepHaa

BKJIQJ BeJHWKMX YYeHbIX B (OopMUpOBaHUE

COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA;
ymembp

NMPUBOJUTH MPUMEPbl JIKCIEPUMEHTOB H(WJIH)
Ha0JII0/IeHH, 000CHOBBIBAIOIINX: aTOMHO-
MOJIEKYJIIPHOE CTPOECHHUE BEUIECTBA, CYLLECTBOBAHUE
3IEKTPOMAarHUTHOIO 10JIs u B3aUMOCBS3b
ANEKTPUYECKOTO U MArHUTHOIO MOJIEH, BOJHOBBIE U
KOPIYCKYJIIpHbIE CBOWCTBAa CBETa, HEOOPAaTUMOCTH
TEIUIOBBIX ~ IPOLECCOB,  pa3deraHue  rallaKTUK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpbI
MOJIEKYJI, 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peakuuy OT TeMIlepaTypbl U  KaTalu3aTopoB,
KJIIETOYHOE CTPOEHUE MKUBBIX OPraHU3MOB, POJIb
JIHK xak HOcHTENs HacleICTBEHHOW WHQOpMaIuu,
3BOJIIOLIMIO KMUBOW MPUPOIbI, IPEBPAILCHUS SHEPTHHU
U BEPOATHOCTHBIM XapakTep IMpPOLIECCOB B KUBOM U
HEXUBOW TIPUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB
SKOCHUCTEMBI, BIIMSHUE JI€ATEIbHOCTU YEJIOBEKa Ha
9KOCHUCTEMBI;

O0BSICHATH NPHUKJAJAHOE 3HAYEHHE BaKHEHIIMX
AOCTHKEHMHA B 00JIACTH €CTeCTBEHHBIX HAYK JJIS:
Pa3BUTHUS PHEPTETUKH, TPAHCIIOPTA U CPEICTB CBSI3H,
MOJTy4YeHUS CUHTETUYECKUX MaTepHuaioB c
3aJJaHHBIMH CBOWCTBAMHU, CO3/IaHUsI OMOTEXHOJIOTHIA,
nedeHruss WH(QEKIHOHHBIX 3a00NIeBaHUM, OXpaHBI
OKpYKarollen Cpebl;

3. Texymuii KOHTPOJIb B hopMe:

- 3aIUTHI PAKTHYECKUX 3aHATHIA;
-KOHTPOJIBHBIX Pa0OT O TeMam
pa3/IenoBANCIUILIHHEI,

- 3a4ETOB;

- TECTHPOBAHUS;

-YCTHBIX OTBETOB C MECTa U y JIOCKH;
- (pU3HUYECKNX JMKTAHTOB;

- CaMOCTOSITEILHOIO pelIeHus
3a/1a4 MOaHaJOTHH;

- ToMalHer paboThI;

- KPOCCBOP/IOB, BUKTOPHH;

- ydactus u [IPOBEICHUS

BHCKJIACCHBIX MCPOHpHHTHﬁ;

- oT4uéTa o MpOJICTTaHHO M
BHEAYAUTOPHOM  CaMOCTOSITENIbHOU
paboTe  cOrilacHO  HMHCTPYKLHUU
(mpencraBneHue mocoous,
IIPE3EHTALNH /6ykiera,

UH(POPMALIMOHHOECOOOIIEHHUE).

4. Utorosas attecranus: Hrtorosas
3a4eTHOM paboThl  (KOHTPOJILHOU
paboThI)
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BBIIBUTaTh THIOTE3bl M MNpelIaraTb MyTH HX
NpPOBEPKH, JeJaTh  BbIBOAbI HAa  OCHOBE
OKCMEPUMEHTAJBHBIX JAaHHBIX, MPEICTABICHHBIX B
BHJIE TpaduKa, TAOIUIBI WU TUATPAMMBI;

padoTaTh ¢ ecTeCTBeHHO-HAY4YHOII nHpopManmei,
cozepauieiicss B cooOuienusx CMU, unrepner-
pecypcax, Hay4HO-TIOIYJIIPHOM JINTEPAType: BIaACTh
MCTOJaMU IIOMCKaA, BBIACIATL CMBICIIOBYIO OCHOBY U
OILICHUBATh JJOCTOBEPHOCTbh UH(OPMALIHH;
HCII0JIL30BATH NPUOOpPeTEeHHbIE 3HAHUS M YMEHHUS
B NIPAKTHYECKOM JAeATeJTbHOCTH U MOBCEIHEBHOM
JKU3HU JUIS:

OIICHKM  BIUSHHUS  Ha  OpPraHM3M  4YelloBEeKa
DIIEKTPOMArHUTHBIX ~ BOJH W PaJHOAKTUBHBIX
W3JIy4CHMUI;

SHeprocOepeKeHus;

0e3011acHOTO HUCIIOJIB30BaHUA MaTcpurajioB u
XUMHWYCCKNX BCUICCTB B 6BITy;

npodUIaKTUKH  WHOEKIMOHHBIX  3a00JIeBaHUH,
HUKOTMHOBOW, QJKOTOJIBHOM W  HApKOTHYECKOU
3aBUCHUMOCTEI;

OCO3HAHHBIX JIMYHBIX JICUCTBHM MO  OXpaHe
OKpYyKaroen
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