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Pabouas mporpamma yuebHoM nucuumuiiabl «Pusnka» pazpaboraHa Ha OCHOBE TpeOoBa-
Huit ®I'OC cpennero obmiero o0pa3oBaHus, yTBEpkKASHHOTO MpukazoM MuHnpocsemienus Poc-
cun Ne 413 ot 17.05.2012 (aktyanpHas penakmus), GpeaepaaibHOl 00pa30BaTeIIbHON MPOrPaMMBbl
cpenHero ooOmero oOpasoBaHus, yTBepkaeHHoW I[Ipukazom Munnpocsemenus Poccun ot
18.05.2023 Ne 371 (aktyanbHas peaakuus), pacrnopsbkeHus Munnpocsemienus Poccun ot
30.04.2021 Ne P-98 5 «O6 yrBepxaennu Konuenuu npenogaBanus o01ieo0pa3oBaTeIbHbIX JHC-
UIUIMH C YYeTOM MpodeccroHalbHON HANpaBIEHHOCTU MPOTpaMM CpPeaHero mpodeccuoHasb-
HOro 00pa3oBaHMs, PeaTM3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oopa3oBaHus»; muckMma Jlemapra-
MEHTa rOCYJapCTBEHHOI MOIUTHKH B cepe cpeiHero npodeccnoHaabHOro 00pa3oBaHus U Mpo-
deccuonanpHOro 00y4ueHuss Munnpocsenienus Poccun «O HanpaBieHu#n pekoMeHaanuin» ot 14
utoHs 2024 1. Ne 05-1971 (PekoMeHmanuu 1o peaau3aiuy cpeaHero oomuiero oopasoBaHus B Ipe-
Jienax OCBOCHHsI 00pa30BaTENIbHOM MPOrpaMMbl CpEelHEro mnpodeccuoHanbHOro 00pa3oBaHus),
METOJIMKH MpernoiaBanus 001eo0pa3zoBaTesIbHON AUCHUILTUHBI « PU3KKa» U MPUMEPHOI paboueit
porpaMMbl 0011e00pa3oBaTeNbHON TUCIHMILIHHBI «Du3nkay 11t mpodeccHoHAIBHBIX 00pa3oBa-
TEJIBHBIX OpraHu3aIuil o0O0peHHBIX Ha 3acemanuu llemarormueckoro copera ®I'BOY [I1O
HPIIO nportokosnom Ne6/2025 ot «18» anpens 2025 roga, PeaepanbHOr0 rocy1apcCTBEHHOTO 00-
pazoBatensHoro cranjapra (manee — ®I'OC) no cnenuansHoctu 21.02.19 «3emieycTpoiicTBO»
yTBEpkKACHHOr0 pukazomM Munnpocseuenus Poccun Ne 339 ot 18 mas 2022 r.

Opranuzanus-pa3zpadorunk: Cankr-IlerepOyprckoe rocynapcTBeHHOE OIOJDKETHOE TPOdeccHo-
HaJIbHOE 00pa3oBaTelibHOEe YupekaeHue «Koiek aBToMaTH3aIiuu
IMPOU3BOJACTBCHHBIX ITPOLECCOB U MPHUKIIAIHBIX I/IH(l)OpMaIII/IOHHI)IX
CHCTEM.

[Tporpammy coctaBmiia Bunokypos FO.A., npenogaBatens CII6 I'BIIOY «Komnemx aBTomatusa-
AU TTPOU3BOCTBAY.

[TporpamMmma paccMoTpeHa w omoOpeHa Ha 3acedaHuu pabouedl rpymmbl, mpoTokosn Ne8 or
27.04.2026 r.
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1 TIACIHHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCHUIIINHBI «DU-
3UKA»

1.1 Mecro y4eOHOIH NMCUMIUIMHBI B CTPYKType 00pa3oBaTelbHON NPOIrpaMMbl
C1io

O61eoOpa3oBaTenbHas yueOHas quciuruinia « Ou3ukay sBisieTcs: 0083aTeIbHOM 4acThIO
00111e00pa30BaTENLHOTO IHMKJIA OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl B COOTBETCTBUH C
®I'OC no cnenuanbHocT 21.02.19 «3emieycTpoicTBOY.

1.2.1leau 1 nJIaHUPYyeMble Pe3yJIbTAThl OCBOECHHS Y4eOHOH TUCHUTLINHBI
1.2.1 Ileau y4eOHOI TMCHUILUIHHBI B COOTBETCTBUM ¢ coaep:xkanuem ®OII COO
Jucuummuaa «DPusnkay BXOIUT B 00IIe00pa3oBaTeNbHBIA YU4eOHBIA HUKI. pabouyero
yaeOHoro miaana B mnpezaenax ocBoenus OITOIT CITIO mporpamMmbl MOATOTOBKH CHEIUATHCTOB
cpenuero 3BeHa (IITICC3) Ha 6a3e OCHOBHOTO 00IIET0 00pa30BaHUS.
Copepxanue nporpamMmbl «Pu3KKay HAMpPaBIECHO HA JOCTHKEHHE CIEIYIOMIMNX IeJIeH:
(dhopMUpOBaHHE MHTEpPECA U CTPEMIICHUS O0yJaAIONMUXCS K HAYYHOMY U3YYCHHIO TTPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC IIO3HAHUS ¥ ()OPMUPOBAHUE UCCIICIOBATEIIb-
CKOT'O OTHOIIICHHUS K OKPYKAIOIIUM SIBIICHUSM;
(dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa U3y4YCeHUsS OCHOB CTPOCHHS Ma-
Tepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
(dbopMupOBaHHE YMEHHI OOBSCHSTH SBICHHS C WCIOJIL30BAaHUEM (U3MUYSCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;
(dbopMUpOBaHHE MPEACTABICHUN O POy (U3UKH JJIS Pa3BUTHS JPYTHX ©CTECTBECHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.
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avMu PI'OC COO u ©1'0C CIIO
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IInanupyemMble pe3y1bTaThl 0CBOEHHUs 0011e00pa30BaTeJbLHOH Y4eOHOM JUCHUILUINHBI B COOTBETCTBHH C TPeOOBAHU-

Koa u HaumenoBanue ¢popmupye-
MBIX KOMIIETEeHIU

IlnanupyemMsble pe3yJbTAThl 0CBOCHUS AMCHUTIMHBI

JIn4HOCTHBIE Pe3yJabTaThl

MeTtanpeaMeTHbIEe Pe3yJbTAThI

IIpeagMeTHBbIE Pe3YJIbTATHI

OK 01. BeibupaTs cmocoOsl pere-
HUS 3a71a4 TpoQeCCHOHANBHON Ies-
TEJIHHOCTH TPUMCHHUTEIBHO K pas-
JUYHBIM KOHTEKCTaM.

OK 02. HMcnons3oBaThb COBpPEMEH-
HBIE CpeJICTBa IIOMCKA, aHAIU3a U UH-
Teprnperanuy HHGOpMAIMU, W WH-
(opMalMOHHBIE TEXHOJIOTHUH IS
BBITIOJHEHHS 33/1a4 TPO(HEeCCHOHATh-
HOHM NesATEIHLHOCTH.

OK 04. DddextuBHO B3auMomaei-
CTBOBATh U pabOTaTh B KOJUICKTHUBE H
KOMaH/ie.

OK 07. CopneiicTBoBaTh cOXpaHe-
HUIO OKPYXAaroIlel cpeipl, pecypco-
cOepeXeHHI0, TPUMCHSTH 3HAHUS 00
W3MEHEHUH KJIMMAaTa, IPUHIUIEL Oe-
PEKIUBOTO MPOU3BOACTBA, 3PdheK-
THUBHO JI€CTBOBAaTh B YpEe3BbIYali-
HBIX CUTYalHUsX.

I1K 1.1. BBIIOJHATE MOJIEBBIE T€0/IE-
3U4YecKre paboThl Ha TPOU3BOJI-
CTBEHHOM Y4acTKe.

MK 1.2. BemonHsTh TONOrpadude-
CKHE ChEMKH Pa3JIMYHBIX MacIlTa-
60B.

IIK 1.4. BrinonHsATh KaJacTpOBBIE
CHEMKH U KaJacTpOBbIe PabOTHI 110
(hopMHUPOBAHHIO 3€MENTBHBIX YJacT-
KOB.

IIK 1.6. [IpuMeHsaTH anmapaTHO-TIPO-
TpaMMHBIE CPEJICTBA JUIsl pacUeTOB U

JIP 01. I'paxxnaHckoe BocIHTa-
HHUE: c(POpPMHUPOBAHHOCTH TpaXK-
JAHCKOW TO3MIMH OO0YydaroIe-
rocsi Kak AaKTHBHOTO M OTBET-
CTBEHHOTO YJIEHa POCCHHCKOTO
oOmiecTBa; NPUHATHE TPaAUIU-
OHHBIX OOIIEYETIOBEUSCKHX TY-
MaHUCTHUYECKHUX U JEMOKpaTHYe-
CKHX IIEHHOCTEH1; TOTOBHOCTb Be-
CTH COBMECTHYIO JA€STECIBHOCTD B
MHTEpecax IpaXkIaHCKOro o0Iie-
CTBa, y4acTBOBATh B CAMOYIPaB-
JIeHUH B 00pa3oBaTesbHOI opra-
HHU3aLlMM; YMEHHE B3auMOJeH-
CTBOBATH C COLMAIBLHBIMU HHCTH-
TyTaMH B COOTBETCTBHH C HX
(yHKIMAMU 1 HA3HAYCHUEM; TO-
TOBHOCTh K TYMaHUTAapHOW M BO-
JIOHTEPCKOU ESITEIbHOCTH;

JIP 02. ITatproTH4ecKoe BOCIIH-
TaHHUe:

c(hOPMHPOBAHHOCTH POCCHUCKOMA
IpakJJTaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma; IIEHHOCTHOE OTHO-
IIEHHUE K TOCYJapCTBEHHBIM CHM-
BOJIaM, JOCTH)KEHHMSM POCCHii-
CKUX YYECHBIX B 00JacTH (U3UKH
Y TEXHHKE;

JIP 03. JAyXOBHO-HPaBCTBEHHOE
BOCIIMTAHHUE: chopMHUpOBaH-
HOCTb HPaBCTBEHHOTO CO3HAHUSI,

MP 01. OBaageHue yHUBepCab-
HbIMH Y4Ye0HBIMH TO3HABATeJb-
HBIMHU JEeHCTBUAMMU:

0a30BbIe JJOTHYecKHe JIeiicTBHUA:
CaMOCTOSTENTFHO (popMyIpOBaTh U
aKTyaJIM3HpoBaTh MpoOJIeMy, pac-
CMaTpUBATh €€ BCECTOPOHHE; OMpejie-
JIATh LIEH JeATEeIbHOCTH, 3a7aBaTh
napameTpsl U KPUTEPUU UX JJOCTHXKE-
HUS;, BBISBJSITH 3aKOHOMEPHOCTH H
MPOTUBOPEYHUS] B PaccMaTPUBAEMBIX
(¢u3MdecKux SBICHUSAX; pa3zpabdaTbl-
BaTh IUIaH PEUICHUS IPOOIIEMBI C yUe-
TOM aHAIIA3a UMEIOIINXCA MaTePUAITb-
HBIX W HEMAaTepUANBHBIX PECYPCOB;
BHOCHTh KOPPEKTHBHI B JIEATEINb-
HOCTB, OIICHMBATh COOTBETCTBUE pe-
3yJbTATOB IEJSIM, OIICHUBATH PUCKH
MOCTIEICTBHM JIEATETHHOCTH; KOOPIH-
HUPOBaTh W BBHINIOJTHATH paboTy B
YCIIOBUSX PEANLHOTO, BUPTYaIbHOTO
U KOMOMHHUPOBAHHOTO B3aUMOJCH-
CTBHSI;

pa3BUBaTh KPEATHBHOE MBIILICHHE
MIPH PEUICHUU KU3HCHHBIX TIPOOIeM.
0a3oBbIe HcCJIeN0BaTeIbCKHE [eii-
CTBHSL:

BIIAJ€Th HAYYHOW TEPMUHOJOTHEH,
KJIIOYEBBIMU ITOHATHSIMH M METOAAMU
(u3nueckoil HayKu; BIAJCTh HaBBI-
KaM# y4eOHO-HCCIIeIOBATEIbCKOH |
MIPOCKTHOH JIEATEIHHOCTH B 00JACTH

P 01. [Torumate ponb GU3UKHA B SKOHOMIYECKON, TEXHOIOTH-
YeCKOH, COMANFHON M 3THYECKOH cdepax AesTeIFHOCTH YeJo-
BEKa, POJIb U MECTO (PM3MKM B COBPEMEHHON HAyYHOW KapTHHE
MHpa, POJIb ACTPOHOMHUH B MPAKTHICCKOH AEATEIHLHOCTH Yelo-
BEKa M JAIbHEHIIEM HayYHO-TEXHHYECKOM Pa3BUTHH, 3HAUCHHE
OIUCATENIbHOM, CHCTeMAaTH3UpyoLIel, 00bSICHUTEILHON U MPo-
THOCTHYECKON (QyHKUMI PHU3MYECKOW TEOPUH - IIEKTPOHMHA-
MUKH, CIELUAIbHON TEOPHH OTHOCUTEIBHOCTH, KBAHTOBOU (u-
3HMKH, POJIb (PU3NUECKOI TCOpHUU B (POPMHUPOBAHUH TIPEACTABIIC-
HUU 0 GU3MUYECKOI KapTUHE MHUpa, MecTO (PU3NUECKOIT KapTUHBI
MHpa B 00IIEM PsILy COBPEMEHHBIX €CTECTBEHHO-HayYHBIX NPeJ-
CTaBJICHUH O TIPHPOAE;

OP 02. Ilowmmatre poms (GU3NKA B OIKOHOMHYECKOH,
TEXHOJIOTHUECKOH, JKOJIOTUYECKOM, COIMAIbHON U ITHYECKON
cepax IesATENPHOCTH 4YeNIOBEeKa, POJIb M MecTO (U3UKH B
COBPEMEHHOH Hay4HOH KapTHHE MUpa, 3HAYCHHE ONUCATEIbHOH,
CHCTEMAaTH3UPYIOIIEH, OOBSICHUTEIFHOH M HPOTHOCTHYECKOH
GbyHKUMiA  QU3NUECKO TeopHH - MEXaHHKH, MOJIEKYJISIPHOMN
GU3MKM M TEPMOAMHAMHKH, pOJb (U3MYECKOW TEOpHH B
(hOopMHPOBaHUM NPE/ICTABICHUI 0 (HU3MUECKOH KapTHHE MUPa;
P 03. Pa3nmuuate ycnoBHA TNPUMEHHMOCTH Mojeneit
¢usnUeckux TeI M MPOLECCOB  (SIBICHHIA): OTHOPOIHOE
3IEKTPUUYECKOE U OTHOPOTHOE MAarHUTHOE TI0JIS, FTApMOHHUYECKHE
KoJieOaHMsI, MaTeMaTHYECKUH MasTHHK, WCaJIbHBIA TPy KUHHBIA
MAasITHUK, TApMOHHYECKHE BOJIHBI, MJEAJIbHBIH KOJIeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJENEeH aToMa, aTOMHOIO sjpa u
KBaHTOBOM MOJEIH CBETA;

IIP 04. Pasnmuuate ycnoBHA NPUMEHUMOCTH Mojenei
(¢u3MYecKUX Ted M TPOLECCOB (SBICHUI): WHEpIHAIbHAs
cucreMa oOTcyeTa, aOCOJIOTHO TBEpPAOE TENo, MaTepHalbHAas
TOYKA, PaBHOYCKOPEHHOE [BHXXCHHE, CBOOOJHOE TIaJCHHE,
a0coroTHO ympyras nedopmarms, abCONIOTHO YIPyroe u
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COCTaBJIEHUS TONOTrpaduIecknx, Me-
JKEBBIX IIJIAHOB.

STHYECKOTO MOBEJCHHS; CIIOCO0-
HOCTh OILICHMBATH CHUTYaIlHIO M
TMPUHUMATh OCO3HAHHBIE pelle-
HUS, OpPHEHTHPYSAChH Ha MoO-
pabHO-HPABCTBCHHBIE HOPMBI U
[EHHOCTH, B TOM dYHCJEe B Jes-
TENILHOCTH Y4EHOT0;

OCO3HaHHE JIMYHOT'O BKJIA/IA B I10-
CTPOCHHEC YCTOWYHMBOIrO Oymy-
IIET0;

JIP 04. Jcretnyeckoe BOCIHUTA-
HHE: 3CTETHYECKOE OTHOIICHHE K
MUY, BKIIOYas 3CTCTUKY Hayd-
HOTO TBOpPYECTBA, NPHUCYIIETO
(uznveckoil HayKe;

JIP 0S5. TpynoBoe BOCHHUTaHUE:
HHTEpEeC K Pa3MdIHBIM cdepam
npoQeCCUOHATBHOM JesTeIbHO-
CTH, B TOM 4YHCJIE CBSI3aHHBIM C
(U3MKON U TEXHUKOH, yMEeHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu u peannso-
BbIBaTh COOCTBEHHbIC JKH3HEH-
HBIC TUIaHEI,

TOTOBHOCTB U CIIOCOOHOCTB K 00-
pa3oBaHUIO M caM0O00pa30BaHUIO
B o0mactu (M3MKH HA TPOTSDKE-
HHMU BCEH JKW3HH;

JIP 06. Jxoyiornyeckoe BOCIHU-
TaHHE:

c(hOPMHUPOBAHHOCTL DKOJIOTHYE-
CKOHM KyJIBTYpbl, OCO3HaHHE IJI0-
6apHOTO XapakTepa HKOJIOTHYe-
CKUX TIpobieM;

TUTAHUPOBAHUE U OCYIICCTBIICHUE
JIeHCTBUI B OKpYXAIOLIEH cpene
Ha OCHOBE 3HaHUS LeNel yCcTou-
YUBOTO Pa3BHUTHS YECIIOBEUCCTBA;

(¢u3NKH, CIIOCOOHOCTHIO M TOTOBHO-
CTBI0O K CaMOCTOSITEIHBHOMY MOHCKY
METOJOB peIIeHMs 3amad  (u3mde-
CKOTO COJCp)KaHMS, HPUMEHEHUIO
pa3IUYHBIX METOMOB ITO3HAHUS; BIIa-
J€Th BUJIAMH JCATEIBHOCTH II0 TOITY-
YEHUIO HOBOT'O 3HAaHUSI, €r0 UHTEpIpe-
Taluy, PeoOpPa3oBaHUIO U IPUMEHE-
HUIO B PAa3JIMYHBIX y‘le6HI)IX CuTya-
LUAX, B TOM YHCIE IIPU CO3JaHUU
yueOHBIX MPOCKTOB B 00macTH (u-
3WKH; BBIABIATHE NPHIMHHO-CIE]-
CTBEHHBIE CBS3M U aKTyaJIH3HUPOBATH
3aj7ady, BBIIBUTaTh T'MIIOTE3y €€ pe-
LIEHUS, HAXOIUTb apTyMEHTHI IS 10-
Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3a7aBaTh MapaMeTPbl U KPUTEPUH pe-
IOCHU; aHAJIU3UPOBATH IMOJTYUYCHHBIC
B XOJI¢ PEILCHU 3a1a4M PE3yIbTaThl,
KPUTUYECKU OLICHUBATH UX TOCTOBEP-
HOCTb, IPOrHO3UPOBATH U3MCHCHUEC B
HOBBIX YCJIOBUSIX; CTaBUTh U (OpMY-
JIMPOBATh COOCTBEHHbIE 3a7a4u B 00-
pa3oBaTENbHON AESTEIBHOCTH, B TOM
YHcIe IPU U3YYeHUH (PHU3HKH; 1aBaTh
OLICHKY HOBBIM CHTYallUsIM, OLIEHH-
BaTh NPHOOPETCHHBIH OIBIT; yMETh
NIePEHOCUTh 3HaHWA MO (H3UKE B
MIPAaKTHYECKYI0 00JIacTh JKHU3HEes-
TE€IBLHOCTH; YMETb HWHTErPUPOBATH
3HaHUS U3 PAa3HBIX Y4EeOHBIX IpeaMe-
TOB; BBIABUT'aTh HOBBIC UACH, TPEAJIA-
TraTb OPUTIMHAJIBHBIC MOAXOABI U pPE-
ICHHUA, CTABUTH HpO6HeMLI " 3aJ1a4H,
JIOIYCKAoIINe albTepHATUBHBIE pe-
LIEHUSL.

padora ¢ nndopmanmeii:

BJAJIETh HABBIKAMM IIOJyYCHUS WH-
(dopmanyn GU3NIECKOro coaepKaHus

aOCOJIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJEIH Ta3a, JKUIKOCTH
U TBEpHOro (KPUCTAJUIMIECKOTO) Tela, WIACANbHBIN Tra3,
TOYCYHBIN 3aps/1, OAHOPOAHOE IIEKTPUIECKOE TI0JIE;

Pasmuuate ycmoBma (TpaHMIBI, OOJIACTH) TPUMEHHMOCTH
¢u3ndecknx  3aKOHOB, IIOHMMAaTh BCEOOIIMiT  Xapakrtep
(yHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIIOIB30BAHUS
YACTHBIX 3aKOHOB;

IIP 05. Ananu3upoBaTh W OOBACHITH 3JIEKTPOMArHUTHBIC
NpPOIECCHl U SBJICHUSA, HCIONB3YS OCHOBHBIE IIOJIOKEHHUS U
3aKOHBl  JJIEKTPOJMHAMUKHA U CHCIUalIbHON  Teopuu
OTHOCUTEIIFHOCTH (3aKOH COXPAaHEHMsI NEKTPUUYECKOro 3apsa,
cuia Awmnepa, cuna JlopeHna, 3aKOH 3IEKTPOMAarHUTHOMN
uHOyKouM, npaswio Jlenna, cBszp O[C caMOMHAYKUMH B
3JIEMEHTE HIIEKTPHUECKOH LETIH CO CKOPOCTHIO N3MEHEHHS CHIIBI
TOKa, IIOCTYJNAThl CHENUATbHOM TEOPHUH OTHOCHTEIBLHOCTH
OWHIITEHHA);

P 06. AHanm3upoBaTh U OOBSCHATH KBAaHTOBBIE MPOIECCH U
SBJICHUsI, WCIOJIb3Ys  MOJIOKEHHsT  KBAaHTOBOM  (H3MKH
(ypaBHeHue DiHmTelHa 1ist hoTodddekra, nepBblil 1 BTOPOI
nocTyiatel bopa, IpUHIMII COOTHOIIEHHS HEONpeIeNeHHOCTeH
I'eiizenOepra, 3aKOHBI COXpAaHEHHS 3apsAOBOTO M MacCOBOTO
YHCeT M SHEPTUH B ANCPHBIX PEAKIUAX, 3aKOH PaJHOaKTHBHOTO
pacnana);

P 07. AHanu3upoBaTh U OOBACHIATH MEXaHWIECKHE TIPOIECCHI

W SIBIICHHS, HCIIONIB3YS OCHOBHBIC TIOJIOXKEHUS W 3aKOHBI
MEXaHWKH (OTHOCHUTEIBHOCTh MEXAHHYECKOTO  JIBH)KEHHS,
¢dopMynsl  KMHEMaTHKH  PaBHOYCKOPEHHOTO  JIBIDKEHHS,

npeoOpa3oBanust [anmiess A7 CKOPOCTH W HepeMelleHHs,
3akoHbl Hbl0TOHA, NpUHIMI OTHOCUTENbHOCTH ["anmuines, 3akoH
BCEMHPHOTO TATOTEHMS, 3aKOHBI COXPAHEHUS HMIyJbca U
MEXaHHMUECKOH HEPTUH, CBA3b PabOTHI CHJIBI C M3MEHEHHEM
MEXaHWYeCKOW YHEPTHH, YCIOBUS PAaBHOBECHS TBEPIOTO Tela),
NIPY 3TOM HCII0JIb30BATh MATEMATUYECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBaTh YCIOBUS TNPHUMEHUMOCTH (PH3WYECKUX 3aKOHOB:
npeoOpa3oBaHuii ['anmies, BTOPOrO W TPEThETO 3aKOHOB
HeloTOHA, 3aKOHOB COXpaHEHUS UMIIylbCa M MEXaHHYECKOH
SHEPIUuH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;




Pacmmpenne ombITa JEesITENBHO-
CTH KOJOTHYECKOH HaIpaBJICH-
HOCTH Ha OCHOBE HMEIOIINXCSA
3HaHWUi 1Mo pu3uKe;

JIP 07. LleHHOCTH Hay4YHOTI'O O-
3HaHWA: ¢(hOPMHUPOBAHHOCTD MH-
pOBO33pEHHsI,  COOTBETCTBYIO-
IIET0 COBPEMEHHOMY YPOBHIO
pa3BuTHS (HU3MYECKON HAYKH;
OCO3HAHHUE 1ICHHOCTH Hay4HOH
JACATCIBbHOCTH, TOTOBHOCTb B
npouecce u3ydeHus pu3nku ocy-
IIECTBIITh MPOSKTHYIO U HCCIIe-
JIOBATENBCKYIO IS TENbHOCTD HH-
JVBHAYaIbHO U B TPYIIIIE.

13 HCTOYHHMKOB PAa3HBIX THIIOB, CaMO-
CTOSITEJIFHO OCYIIECTBJIATH IIOHCK,
aHaIM3, CHUCTEMATH3aLUI0 W HHTEp-
MIPETalUi0 WHPOPMAIMU Pa3INIHBIX
BUIOB M ()OPM IPEACTABICHUS; OLlE-
HHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;
UCIIONIB30BaTh CPeICTBAa MH(OpMALH-
OHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHO-
JIOTMH B pEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OpTaHH3alHOH-
HBIX 33/1a4 C COOJII0IeHHEeM TpeOoBa-
HUH 3PTOHOMHKH, TEXHHKH Oe3orac-
HOCTH, THTHEHBI, pecypcocOepeske-
HUSI, TIPABOBBIX M ATHYECKHX HOPM,
HOpM WH(OPMAIMOHHOW Oe301macHo-
CTH;

CO371aBaTh TEKCTHI (pu3nMUecKoro co-
JICpIKaHMsl B Pa3IMYHBIX (opMaTax c
y4eToM Ha3zHa4yeHus UHGOpPMALUH U
LIEeJIeBOM ayJAUTOPHUH, BHIOUpAs OMNTH-
MaJbHYI0 (OpMy NpEeACTaBICHUS U
BU3YaJTU3AIHH.

MP 02. OBiajgeHue yHUBepcaib-
HbIMH KOMMYHHMKATHBHBIMH Jeii-
CTBUSIMH:

o0lIeHne: OCYLIECTBIATh OOIICHHE
Ha ypokax ()M3MKH M BO BHEYpOUHOH
JIeATeNIbHOCTH; PACIIO3HaBaTh Ipe.-
TIOCBUIKM KOH(JIMKTHBIX CUTYyallud W
CMSTYaTh KOHQIUKTHI;

pa3BepHYTO W JIOTHYHO U3Jarark
CBOIO TOUYKY 3pEHHS C HCIIOJB30Ba-
HHUEM SI3BIKOBBIX CPEJCTB.
COBMeECTHasl /IeSITeJIbHOCTh: IOHU-
MaThb M HCIIOJIb30BaTh MPEHMYIIECTBA
KOMaHJIHOW W HMHIUBUAYaJIbHOU pa-
0O0THI;

BBIOMpATh TEMAaTHKy W METOJbl COB-
MECTHBIX JCHCTBHUI C y4eToM o0Imux

IIP 08. AHannM3UpOBaTh U OOBACHATH TEIUIOBBIE IIPOIECCHI U SB-
JICHUSI, NCTIOJNIb3YysI OCHOBHBIE MOJI0)KEHHS MOJIEKYJIIPHO-KUHETH-
YECKOW TEOPHH U 3aKOHBI MOJIEKYJIIPHON (PU3HMKN B TEPMOANHA-
MUKH (CBSI3b AABJICHHS HICAITBHOTO I'a3a CO CpeaHEH KHHETHIC-
CKOH 3HEpTHEl TEIIOBOrO IBMKEHUS U KOHLEHTPALUEN €ro MO-
JIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEH KHHETHIECKON
SHepruel TEeIJIOBOTO ABIDKEHMsI €ro YacTHLl, CBA3b JIABJICHUS
H7EaIbHOTO ra3a ¢ KOHIIEHTpaluel MOJIEKYI U ero TeMIepaTy-
poii, ypaBHenue MeneneeBa-Knaneiipona, nepBblii 3aK0H Tep-
MOJUHAMHUKH, 3aKOH COXPAaHCHUA SHEPTrUr B TCIJIOBBIX MPOLCC-
cax), IpH 3TOM HCIOJb30BAaTh MaTEMAaTHUYECKOE BBIpaAKEHHE 3a-
KOHOB, YKa3bIBaTh YCJIOBHS IIPUMEHUMOCTH ypaBHEHHs MeHue-
neeBa-KnanelipoHa;

P 09. Aranmu3upoBaTh U OOBACHATH AIIEKTPHUCCKIE SBICHUS,
HCTIONB3Ysl OCHOBHBIC ITOJIOKEHUS U 3aKOHBI MJICKTPOJHHAMHUKH
(3aKOH COXpaHEHWs 3JEKTPHUYECKOro 3apsiga, 3akoH KyioHa,
MOTCHIMATIBHOCTh  AJIEKTPOCTATHIECKOTO  TOJISI,  MPHHIMII
CYNEpPIO3UIUK 3JIEKTPUUECKUX TIOJIeH, IpPHU 3TOM YKa3bIBas
yCIIOBHS MPUMEHUMOCTH 3akoHa KyJoHa, a Takke MpaKTHUECKH
Ba)KHBIE COOTHOIIEHMS: 3aKOHEI OMma JJIA ydacTKa Uy U JJist
3aMKHYTOM 3JeKkTpuueckod uenu, 3akoH JIxoynsa-Jlenna,
npaBuita Kupxroda, 3akons! ®apajest 171 3J1eKTpoin3a);

P 10. OmnuceiBate (uU3UUECKHE MPOLECCH U  SBIICHUS,
WCTIONB3Ysl BEIMYMHBI: HANPSHKEHHOCTh JJIEKTPUUECKOTO OIS,
MOTEHIINAT SJIEKTPOCTATHYECKOTO T10JIs1, PAa3HOCTb TOTEHIINAJIOB,
UIEKTPOJBIDKYINAS  CHJIA, HWHIYKIUS MarHUTHOTO — TOJIA,
MarHUTHBI ~ TOTOK, cHJIa  AMIepa,  HHAYKTHBHOCTb,
NIEKTPOJBIDKYINAS CHIIA CAMOMHIYKIUH, SHEPTHS MarHUTHOTO
TI0JIsI IPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUI MMITYJIbC, MOJTHAS
SHEPTUsl, DHEPrHsl TMOKOS CBOOOJHOW YACTHIIBI, JHEPTUS U
UMITYyJIbC POTOHA, MACCOBOE YHCIIO H 3apsik s,Apa, SHEPTHUS CBSI3H
aapa;

IIP 11. OnuceBath (pU3NIECKHUE MPOIECCH U ABICHUS, CIIOIb-
3ysd BCIIMYHUHBI: MEPEMCUICHUEC, CKOPOCTh, YCKOPCHUE, UMITYJIBC
TeJla U CUCTEMBI TeJl, CUJIa, MOMEHT CUJIbI, JaBICHHUE, NOTEHIIH-
abHAs DHEPrus, KMHETHUYEeCKas YHEeprus, MeXaHHu4ecKas dHep-
rusi, padoTa CHIIbI, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHila Ts-
JKECTHU, CUJIa YIPYTrOCTH, CUIa TPEHUS, MOIIHOCTb, SDHEPTUs B3a-
UMOZEHCTBHUS Tena ¢ 3emield BOJIM3M ee NMOBEPXHOCTH,IHEPIHUs
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HMHTEPECOB, M BO3MOYKHOCTEH Kax-
JIOTO YJICHA KOJUIEKTHBA;

MPUHUMATH [ENH COBMECTHOH Jes-
TENHHOCTH, OPTaHU30BEIBATE U KOOP-
OUHAPOBATh NEHCTBHSA IO €€ JAOCTH-
JKCHHIO: COCTaBJIATh IUIAH JICHCTBHM,
pacrpeniensaTh PO C y4STOM MHCHHI
YYACTHUKOB, 0OCYXKIaTh PE3yJIbTaThl
COBMECTHOHM paboThI; OIIEHUBATH Ka-
YEeCTBO CBOEr0 BKJIAZa M KaKAOTO
y4acTHHKAa KOMaHIbl B OOLIMH pe-
3yNbTaT TO pa3pabOTaHHBIM KpHTe-
pusAM; TpeayaraTh HOBBIE IPOCKTHL,
OILICHUBATH UJICH C TIO3UIIUN HOBH3HEI,
OPUTHHAIFHOCTH, IPAKTHICCKON 3HA-
YUMOCTH; OCYIICCTBIIATH IIO3UTHBHOE
CTpaTEeTHUeCKOe TIOBEACHUE B Pa3IIiy-
HbIX CUTyallUdX, IPOSABIATH TBOpYEC-
CTBO U BOOOpa)keHHUE, OBITh WHMIIHA-
TUBHBIM.

MP 03. OBiageHue yHUBepcaib-
HBIMH PeryJIITUBHBIMH JeiCTBHU-
SIMM

CaMOOPTraHH3AIMS:
CaMOCTOSITENTFHO OCYIIECTBIAT II0-
3HABaTEIFHYIO JCATEIEHOCTh B 001a-
CTH (U3UKU U aCTPOHOMUH, BBISBIISATH
MpOOJIeMBI, CTaBUTh H (HOPMYIHPO-
BaTh COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABIISATh ILJIaH pe-
HICHUA PaCUYCTHBIX U KAaYCCTBCHHBIX
3a4a4, IUIaH BBITIOJTHECHUS IIPpAKTUYC-
CKOH paboOThI C YYETOM HMEIOIIIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHO-
CTE U PEIOYTEHUI; 1aBaTh OLICHKY
HOBBIM CHUTYaIUsIM;

paCIIUpPATH paMKH Y4eOHOTO Tpea-
MeTa Ha OCHOBE JIMYHBIX MPEIIOYTe-

yIpyroi nedopmManui Npy>KHHBI, KOJIMYECTBO TEIUIOTHI, abco-
JIOTHAs TEMIIEpaTypa Tena, padboTa B TEpPMOANHAMUKE, BHYTPEH-
HSISl HEPIUs MCaJbHOTO OJHOATOMHOTO Tasa, paboTa mieaib-
HOTO Ta3a, OTHOCHTENbHASI BIAXHOCTh BO31yXa, KO3(GHUINECHT
TIOJIE3HOTO JEHCTBUS HICATbHOTO TEIIOBOTO ABHUIATEINS; JIICK-
TPUYECKOE I10JIe, HANPSKEHHOCTD IIEKTPHYECKOTO TI0JIS, Hampsi-
YKEHHOCTB T10JI TOYEYHOTI'0 3apsa WU 3apsKEHHOTo [apa B Ba-
KyyMeé U B AMINIEKTpPHUKE, MOTCHLHUAN 3JEKTPOCTaTHUYECKOIrOo
HOJIsI, PA3HOCTh IMOTEHIINAJIOB, 3JIEKTPOABIDKYIAs CHJa, CHUJa
TOKa, HaNpsHKCHHE, MOIIHOCTh TOKa, 3JEKTpUUECKash eMKOCTh
IUTOCKOTO KOHJIEHCATOpPa, CONPOTUBIEHHE y4yacTKa IeNu ¢ IOo-
CJICIOBATENBHBIM W NAPAIJICTbHBIM COCIMHEHHEM PE3HCTOPOB,
SHEPTHsSI HNEKTPUUECKOTO MO KOHICHCATOPA;

P 12. OOBACHATE OCOOCHHOCTH MPOTEKAHUS (HUIMICCKUX
SIBIICHUI: MEXaHW4YECKOE [BIDKCHHE, TEIUIOBOE JIBIDKCHHE
YacTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE, OPOYHOBCKOE
IBkeHue, nuddQysus, ucnapeHue, KUNEHWE W KOHICHCAIWA,
IUIaBJICHUE u KpHCTaIU3aIus, HaIpaBJIEHHOCTh
TeIUIONepejaun, >JICKTPU3alMs Tel, AKBUIOTCHLIUAIBHOCTh
MOBEPXHOCTH 3aps’KEHHOT0 IPOBOTHUKA,

P 13. OOBACHAT, OCOOEHHOCTH IPOTEKAHHs (UINUECKUX
ABJICHUH: DJIEKTPOMAarHUTHAas MHOYKLUS, CAMOHMHIYKIHSA,
pe3oHaHC, uHTepdepeHuHs BOJIH, Iudpakuus, IUCTIEPCHs,
TIOJTHOE BHYTpPEHHEe oTpaxkeHue, (oroanekrpuueckuit sddexr
(pororddexr), anba- u Oeta-pacmagsl suep, TaMMa-U3TyICHUE
sinep, pU3ndIecKne MPUHIMIBI CIIEKTPaTbHOTO aHaIN3a ¥ paboThI
nazepa;

P 14. IIpoBoauTh uCCIEIOBaHHE 3aBUCHUMOCTH OJHOM
(U3MYECKOH BEIIMUMHBI OT APYTOH C HCIIOJIBL30BAHUEM IPSIMBIX
U3MEPEHUH, TpH  3TOM  KOHCTPYHpPOBAaTh  YCTaHOBKY,
(buKcHpoBaTh  pe3ylbTaThl  IOJYYEHHOH  3aBHCUMOCTH
(pU3MYECKUX BEIMYMH B BUJIE TPa(UKOB C yIETOM aOCONFOTHBIX
MOTPEITHOCTE M3MEpPEeHHH, AeTaTh BBIBOABI IO pe3ylbTaTaM
HCCIICIOBAHMS;

P 15. Onpenenary HanpaBieHUEe UHIYKIUU MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHIbl AMrepa u cuibl JlopeHna;

ITP 16. Ctpouts M300paXkeHne, cO3/1aBaeMoOe IUIOCKHM 3epKa-
JIOM, TOHKOH JIMH301, U PaCCYMTHIBATH €r0 XapaKTEPUCTUKH;
IIP 17. IIpuMeHSTh OCHOBOMNOJATaOIME ACTPOHOMHUECKHUE
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HUI; JenaTh OCO3HAHHBIA BBIOOD, ap-
TYMEHTHPOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTH 32 PELICHHE; OIICHH-
BaTh MPHOOPETCHHBIN OIIBIT; CIIOCO0-
CTBOBATh (POPMHUPOBAHMIO U MPOSIBIIC-
HUIO JpYOUNANA B o0nmactu (U3UKH,
TIOCTOSTHHO IIOBBIIIATh CBOI 00pazo-
BaTeJbHBINA U KyJIbTYpPHBIH yPOBEHb.
CaMOKOHTPOJIb:

JaBaTb OIICHKY HOBBIM CHUTYyallUsIM,
BHOCHUTbL KOPPCKTUBBI B ACATCIIb-
HOCTh, OLICHMBAaTh COOTBETCTBHE pe-
3yJIBTATOB IIEIISIM; BIIAJETh HABBIKAMH
TI03HABaTEJIbHOHN pedieKcnu Kak 0co-
3HaHMUS COBEPIIAEMBIX JCHUCTBUH U
MBICJIUTEIBHBIX TIPOIECCOB, HX pe-
3yJIBTaTOB M OCHOBAaHMH; HCIONB30-
BaTh HMPUEMBI pe(hICKCHUHU IJIs OLICHKU
CHUTYyalllH, BEIOOpa BEPHOTO PEIICHHUS;
OLICHUBAThL PHUCKU U CBOCBPEMCHHO
IpUHUMAaTh PCHICHUA TI0 UX CHUIKE-
HUIO; INPUHUMATh MOTHUBBI U apry-
MEHTEI IPYTUX IPU aHAIIU3€ PE3Yib-
TaTOB JEATEILHOCTH.

NpPUHATHE ce0sl U APYTUX: INPUHH-
Martb ce0sl, TOHUMas CBOM HEJOCTATKH
1 JIOCTOMHCTBA,

NIPUHUMAaTh MOTHBBI M apryMEHTHI
JPYTHUX MIPY aHAIN3E PE3yIbTaTOB Jie-
ATCJIBHOCTHU; IPU3HABATH CBOC IIPAaBO
U TIPaBO APYTHX Ha OLIHOKY.
IMONMOHAJILHBII UHTEJLIEKT, pel-
NnoJiaralmii c(popMUpPOBAHHOCTD.
CaMOCO3HaHHs, BKJIIOYAIOUIErO CIIO-
COOHOCTb IIOHMMAaTh CBOE 3MOINO-
HaJlbHOE COCTOSIHME, BUJICTh HAIpaB-
JICHUS Pa3BUTHS COOCTBEHHOH AMOIHU-
OHAJILHOI cepbl, OBITH YBEPEHHBIM B
cebe;

MOHATHUS, TCOPUM W 3aKOHBI IS aHaium3a W OOBSICHEHUS
(pU3NYECKUX TPOIIECCOB, IMPOUCXOAANINX B 3BE3/1aX, B 3BE3IHBIX
CHCTeMaX, B MEXTAIaKTUIECKOH Cpeze; IBIKCHHS HEOECHBIX
TEJ, PBOJIIOLIMH 3Be311 U BeenmenHoi;

IIP 18. [IpoBoauTh HMccIeOBaHUE 3aBUCHMOCTEH (DM3NUIECKHX
BEJMYUH C HCHOJB30BAaHHUEM IPSAMBIX W3MEPEHHUH, MPH 3TOM
KOHCTPYUPOBaTh  yCTAHOBKY, (DUKCHPOBATh  pPE3yJbTaTHI
MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BUJC
rpad)MKOB ¢ y4eTOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpPEHHIA,
JIeNiaTh BBIBOJIBI 110 pe3ysbTaTaM HUCCIIEOBAHMS,

P 19. IIpoBoauTh KOCBEHHBIE W3MEPEHUs (UIMUECKUX
BEJIMYUH, IIPH TOM BBIOMPATh ONITUMAIBEHBIN METOJ HF3MEPCHHUS,
OLICHMBATH a0CONIOTHBIE W OTHOCHUTEIBHBIC IIOTPEITHOCTH
MIPSIMBIX ¥ KOCBCHHBIX M3MEPEHHIA;

P 20. IlpoBoAuUTh OMNBITHI IO MPOBEPKE MNPEIIOKEHHON
THITOTE3HI: IUTAHUPOBATh SKCIICPUMEHT, cobupathb
SKCICPUMCHTANBHYIO YCTaHOBKY, aHAJIM3HPOBATH IOIyUYCHHEBIE
pe3ynbTathl M JeNaTh BBIBOJ O CTaryce MpPeaIOKEHHOM
TUTIOTE3bI;

P 21. OnuceiBath
aCTPOHOMMUYECKUX 3HAHUN;
nP 22. CobGmomate mnpaBwia 0Oe30macHOro Tpyaa TNpu
MIPOBEJICHUH UCCIIEJIOBAHUN B paMKaxX Y4eOHOTO IKCIIEPUMEHTA,
MPaKTHKyMa W Yy4eOHO-HCCIEOBATEIECKON W MPOEKTHOU
JESITETHbHOCTH C UCTIOE30BAaHIUEM N3MEPUTEIBHBIX YCTPOHCTB U
nabopaTopHOTO 000pYIOBAHUS;

P 23. Pemarb pacueTHble 3a1auM C SIBHO 3a/IaHHOM U HESBHO
3aJaHHOM (HU3MYECKOW MOJENpl0: Ha OCHOBAaHWH aHAIIN3a
yCIOBHS  BHIOMpaTh  (U3NYECKHE MOICTH, OTBEYAIOIINE
TpeOOBaHUSIM  3a7ayd, MPUMEHATH (HOPMYJIBI,  3aKOHBHI,
3aKOHOMEPHOCTH M TMOCTYJaThl (U3UYECKUX TEOPHHA MpHU
HCIIOJIb30BAHUY MAaTEeMAaTHUECKUX METOJO0B pEIICHUs 3ajad,
MPOBOJUTh pacuyeThl Ha OCHOBAaHWW HMEIONIMXCS JaHHBIX,

METOAbI NOJIyuCHUA Hay4YHBIX

QHAIM3WPOBATh PE3yNbTaThl H  KOPPEKTUPOBATH  METOMIBI
peLIeHHs ¢ yYETOM I0JIyYeHHBIX PEe3yJIbTaTOB;
IIP 24. Pemare KauyeCTBEHHBIC 3aJauyd, TpeOyromme

NIPUMEHEHNsT 3HAHUM W3 pasHBIX pa3fenoB Kypca ¢usmku, a
TaK)Ke MHTETPAIMK 3HAHUH U3 IPYTUX NPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJA: BBICTPAaWBAaTh  JIOTHUECKYIO  IIEMOYKY
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CaMOpEeTYJINPOBAHUS, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTD 3a CBOE IIOBEJIECHHUE,
CIOCOOHOCTD aJanTHPOBATHCS K 3MO-
LHOHAJIPHBIM U3MCHEHHSM H TPOSIB-
JISATh THOKOCTB, OBITH OTKPBHITBIM HO-
BOMY; BHYTPCHHEH  MOTHUBAIIWH,
BKITIOYAOIICH CTpEeMIICHHE K JOCTH-
JKCHHIO IENIH M YCIEXY, ONTHMH3M,
WHUIMATUBHOCTh, YMCHHE JCHUCTBO-
BaTh, MCXOMIS M3 CBOHMX BO3MOXKHO-
CTelt;

SMIIATHH, BKIIOYAIOLIEH CIIOCOOHOCTD
[IOHUMATh SMOLMOHAIBHOE COCTOSI-
HUE JPYTHX, YYUTHIBATH €r0 MPH OCY-
LIECTBIEHUH OOILEHHS, CIIOCOOHOCTD
K COYYBCTBHIO U COTIEPEIKUBAHHMIO;
COIMAIbHEIX HABLIKOB, BKIIOYAOIIHMX
CIIOCOOHOCTH BBICTPaMBaTh OTHOLIE-
HUS C APYTHMH JIFOJABMH, 3a00THTHCS,
OPOSIBJIATH HHTEPEC U pa3peniaTh KOH-
GIMKTHL

PaccyxnmeHuii Cc  HUCNONB30BaHUEM  HU3YYEHHBIX
3aKOHOMEPHOCTEH B (PU3NIECKUX SIBIICHUH;

IIP 25. Vcnons30BaTh TEOPETHUECKUE 3HAHUA IJISI OOBSICHEHUS
OCHOBHBIX IIPUHIOMIOB pPabOTHl H3MEPHUTEIBHBIX IPHOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOIOTMYECKHUX MPOLECCOB;

OP 26. IlpuBoamTs TmpHMEpPH BKJIAZa POCCHHUCKAX U
3apyOeXHBIX YUeHBIX-(H3HKOB B Pa3BUTHE HAYKH, B O0BSICHEHHE
MIPOLIECCOB  OKPYXKAIOLIETO MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

IIP 27. AHanu3upoBaTh U OIICHUBATH MOCIEIACTBUS OBITOBON U
HPOU3BOJCTBEHHON JI€ATENbHOCTH 4eJOBEKa, CBA3aHHON ¢

3aKOHOB,

(1)I/IBI/I‘ICCKI/IMI/I mnmponeccamMu, C HOSI/I].[I/Iﬁ JKOJIOTHICCKOU
6630HaCHOCTI/I, HpeZ[CTaBHeHI/Iﬁ (6] panrOHAJIbHOM
OpUpOAOIIOJIb30BaAHNN, a TaKKE PA3YMHOM MCHOJB30BAaHUN

JOCTH)KEHUH HAYKH M TEXHOJOTHH ISl NajdbHEHIIEro pa3BUTHSA
YeJI0BEUECKOT0 00IIIeCTBa;

OP 28. IlpumeHATH, pa3nu4HbIE CHOCOOBI  paboTHl ¢
uHpopmanmed (U3MIECKOro COAEP)KaHUS C HCIIOJIb30BaHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUH, MpHU HTOM
UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHU
JUIsL TIOMCKA, TIepepabOTKH U IpeAbsiBIeHHs y4eOHOI 1 Hay4YHO-

HOILYJISIPHOM uHpOpMaLUH, CTPYKTYpUPOBaHUS u
UHTEpHpeTalu HHPOPMAIMK, TOJYYSeHHOW W3 Pa3IUYHBIX
HCTOYHUKOB, KPUTHYECKH  aAHAIU3UPOBATh  II0JIy4aeMYIO

nH(pOpMaNNIO U OICHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHWH, TaK M Ha OCHOBE aHAINW3a HCTOYHHKA
HHpOPMAIINH;

P 29. TlposBisATh OpraHU3alMOHHbIE W I03HABATEJIbHBIE
YMEHHS CaMOCTOSITEIBHOIO TNPHOOPETEHHUs] HOBBIX 3HAHWI B
nporecce BBITTOJTHEHHS MIPOEKTHBIX u y4ebHo-
HCCIIeI0BATEIbCKUX paboT;

P 30. PaGotath B Tpymme C HWCIOJHEHUEM pPa3IMYHBIX
COLMANBHBIX  poJiell,  IIaHWpoBaTh  pabOTy  TPYIIEI,
panroOHaIbHO PACTIPEACIATh IESITEIBHOCTh B HECTAaHAAPTHBIX
CHUTYaIMsX, OLCHUBATh BKJIAJl KaXK/I0TO U3 YYaCTHUKOB TPYIIIBI
B PEIICHHE paccMaTpUBaeMOi MpoOIIeMbl;

ITP 31. IIposiBisATs MOTHBALIMIO K Oyaymiel npodeccrnoHanbHON
JEATeIbHOCTH 110  CHENUAIBHOCTAM  (PU3MKO-TEXHHYECKOTO
TIPOQHIIAL.
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2 CTPYKTYPA M COJEPXAHWUE YUYEFHOM JUCIUTLJINHBI

«OU3UKA»
2.1 O0bem yueOHOM TUCUUIJIMHBI M BUAbI y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO# JUCHUTITIMHBI 180
BT. 4..
OcHoBHOe coJep:kaHue 162
BT. U..
TEOpETHYECKOe 00yUueHne 112
NPAaKTUYECKUE 3aHATHS 50
2. IpodeccuoHaTbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (CoepIKa- 12
HHeE MPUKJIATHOTO MOTYJIsI)
BT. U..
TeopeTuieckoe o0ydeHue 8
IIPAKTUYECKUE 3aHATUS 4
[TpomexxyTouHast aTTectanus B popme dK3aMeHa 6
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2.2 TemaTn4yeckuii MJIaH U coepKaHue Y4eOHOM TN CHUNIITHHBI

HanmenoBanmue pa3jiesioB Conep:xanue yueOHOro MaTepuaJia O0beM yacoB, B T.4. dopmupye-
U TeM (ocHOBHOEe 1 MpodeccHOHAILHO-OPUEHTHPOBAaHHOE), | Bcer [IpakTuue- [Tpodeccuo- MbI€e KOMIIe-
NMPAKTUYeCKHE 3aHATHUSA 0 CKHE 3aHATUS | HAJIBHO-OpPHU- TeHIIUHN
€HTUPOBAaH-
HOE COJZIepKa-
HUE
1 2 3 4 &) 6
BBenenue Coaep:xxanue yue0HOro MaTepHaJia 2 0 0
Metoabl Hay4YHOro no- | ®u3nka — (QyHIaMeHTAIbHAA HAyKa 0 NPHUPOJeE.
3HAHUS U KapTHHA MUpa | EcTecTBeHHO-HAy4HBII METOJ IMO3HaHUS, €r0 BO3MOXK-
HOCTH M TPAHUIBl TPUMEHUMOCTH. ODKCIEPUMEHT U OK 01
TEOpHs B IIpoliecce MO3HaHus npupoasl. Monenposa- OK 02
HUe (DPU3MYECKHX SBIICHUH U mporieccoB. Poib axcniepu- OK 03
MEHTa U TEOPUH B MPOIECCE IMO3HAHUS NPUpPObl. Pu- 5 OK 04
3uyeckas BenuuuHa. Dusznueckre 3akoHbI. [ paHUIbI OK 07
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuid. [IpuH-
Ui cooTBeTcTBUs. lloHsTHE O (Qu3MuUeckol KapTHUHE
mupa. llorpemrHoctn u3MepeHUN (QUINYECKUX BENU-
yyH. 3HayeHHe (U3UKHU MPU OCBOCHHUU CHELHUAIbHOCTU
CIIO.
Tema 1. MexaHuka ConeprxaHue y4eOHOro Marepuasa 30 10 5
Mexannueckoe IBH:KeHHE H ero BUAbL. MaTepuaibHas
Touka. CKalsipHbIE W BEKTOpPHBIE (U3HUYECKUE BEIH-
9iuHbl. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBHXKECHMSI. 2 1
Cucrema orcuera. [ IpuHumun oTHocuTenbHOCTH [ anues. OK 01
I'eone3nueckas cucremMa KOOpJMHAT. OK 02
Cnocoobl onucanusi aBu:keHus. Tpaexropus. [TyTs. 5 OK 03
[lepemenienue. OK 04
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PaBHomepHoe mnpsimosinHeliHOe aABHkeHUHe. CKo-
POCTb. YpaBHEHUE JBUKEHUA. MTHOBEHHAsI U CPEAHSA
CKOPOCTH.

Yckopenue. IIpaMosiuHeiiHOe IBUKeHHE € MOCTOSIH-
HBIM yCKOpeHHueM. /[BIKEeHHE C TIOCTOSIHHBIM yCKOpe-
HUEM CBOOOJIHOTO MaJICHUSI.

PaBHOMepHOE JBMKEHHE TOYKH 1O OKPYKHOCTH, YIJIO-
Basi ckopocTb. LleHTpocTpemurenbHoe yckopenue. Ku-
HEMaTHKa a0COJIFOTHO TBEPJOTO TeJa.

OcuoBHas 3agauya quHamuku. Cuiaa. Macca. 3aKOHBI
mexanuku Hororona.

Cuubl B ipupoae. Cuiia TAKeCTH U CHJIA BCEMHUPHOTO
TATOTeHusi. 3aKOH BCEMHUPHOro TsArorenmsi. Ileppas
KOCMHUYECKAsi CKOPOCTbh. JIBUKEHHE IUIAHET U MAJIBIX TEJ
ConHeuHoM cucTeMbl. Mcnonp30BaHMe 3aKOHOB MeXa-
HHUKHU 11 OOBSICHEHHUS JIBM)KEHHSI HEOECHBIX TEJ W IS
Pa3BUTHUS KOCMUYECKHX HCCIIEIOBAHUM, TPAHULbI MPU-
MEHUMOCTH KJIACCHYECKON MeXaHUKH. [[pumenenne mc-
KYCCTBEHHBIX CIIYyTHUKOB 3€MJIH JJIsl PELICHUS T€01e3U-
YeCKHUX 3ajad.

Bec. HesecomocTh. Cniibl ynpyroctu. Cuiibl TpeHus.

HNmnyasc Tena. UMnyasc cuiabl. 3aK0H cOXpaHEeHUs
uMnyJbca. PeaktuBHOe nBIKeHUE. MexaHnuyeckasi pa-
00TAa M MOIIIHOCTh.

Kunernyeckas sHeprus. IloreHuuaabHas 3Heprus.
3aKkoH coxpaHeHUsI MexaHHW4yecKol 3Hepruu. Pabora
CHJIBI TSDKECTH M Cuibl ynpyroctu. KoHcepBaTHBHBIE
cuibl. [IppuMeHeHne 3aKOHOB COXpaHEHHUSI.

[IpakTnyeckoe 3ansaTue Ne 1. Pemenune pacueTHbIX,
rpadudeckux 3amad ¢ MpodecCHOHATbHON HaIpaBJICH-
HOCTHIO Ha BUJABI JABWXKEHUs. Pacuer temnoceru mnpu

OK 07
K 1.1
IIK 1.2
[IK 1.4
IIK 1.6
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CTPOUTEIBCTBE KOTTEKHOTO mocesika. CKOpOCTh BBbI-
IIOJIHEHM S 3aMEPOB IIPU COCTABICHUH KaJaCTPOBOIO Iac-
opTa.

IpakTuyeckoe 3anarTue Ne 2. Pemenue 3amad ¢ npo-
CIJCCCMOIIaJIbIlOP'I llallpaBJICIllIOCTb}O Ha ABHUXXCHHC TCJia
MoJl JieMcTBUEM HeCcKOoJbkux cwi. OrnpenesieHue
Harpy3Ky Ha KUCTb PYKU CTPOUTEIS, OCYIIECTBIISIIOIIETO
JTAKOKPACOYHBIE PaObOTHI

IpakTnyeckoe 3ansTue Ne 3. PemieHre 3a1a4 Ha 3aKOH
COXpaHeHI/Iﬂ I/IMHyJII)CZl.

[IpakTnueckoe 3ansitue Ne 4. Pemenue 3aiau ¢ npo-
(eccroHaIbHONW HANpPaABIEHHOCTbIO Ha MEXAHUYECKYIO
paboTy, 3aKOH COXpPAHEHHUsS IOJHOM MEXaHUYECKOU
sHeprun. OnpeneneHne MEXaHHnYeCKOW 3HEPruu Ipysa,
MPUMEHSEMOT0 s 3a0MBaHUU CBauW MPU 3aKIafKe QyH-
JTAMEHTA.

Kontpoasnas padora Nel. Ilo Teme: MexaHuka.

Tema 2. MoJiexyJisipHas
¢pusuxa. Tepmoauna-
MHKAa

ConepxxaHue yueOHOro Marepuaja

36

10

OcCHOBHBIC MOJIOKEHHS MOJICKYJISPHO-KHMHETHYe-
CKOM TeopuH. Pa3mepsl 1 macca MOJIEKYJ M aTOMOB.
bpoyHOBCKOE IBHKEHHE.

Cuiibl M JHEpPrusi MeKMOJICKYJISIDHOTO B3amMOJei-
crBusi. CTpoeHue razoo0pas3HbIX, KUJIKHX U TBEPABIX
TEI.

HNpeanbubiil ra3. J[aBnenue raza. OcHOBHOe ypaBHe-
HHE MOJIEKYJISIPHO-KMHETHYECKO TeOPUM ra3oB.

TemnepaTypa u ee u3MepeHue. AOCOJIOTHBIH HYJIb
TeMneparypsbl. TepMoaMHaAMUYeCKasl LIKajla TeMIlepa-
Typbl. Temneparypa 3Be31. CKOpOCTH JBUKEHUS MOJIE-
KYJ U UX U3MEPEHHE.

YpaBHeHue cOCTOSIHUSI HMjaeajbHOro rasa. Msompo-

OK 01
OK 02
OK 03
OK 04
OK 07
K 1.1
K 1.2
K 1.4
I[IK 1.6
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mecchbl U UX rpaduxu. ['a3oBeie 3akoHbl. MomsipHas ra-
30Basl IOCTOSIHHASI.

BHyTpeHHsIs1 JHeprus cucTeMbl. BHyTpeHHsS SHEprus
uaeanbHoro raza. Pabora u rensiora kak ¢gopMbl nepe-
a4y JHEPIruu.

TenaoeMkocThb. YIeiabHasg TEIIIOEMKOCThL. KommaecTBo
TEIUIOTHl. Y paBHEHHE TeIJIOBOro fajaHca.

IlepBoe Haua10 TepMOAMHAMUKH. ATHA0ATHBIN NPO-
necc. Bropoe nHavamo tepmogmHamuku. [IpuHumn
JEUCTBUS TEIJIOBOM MammWHEBI. TemJioBblIe JBUIaTeEJH.
KIIJI TemmoBoro apurarens. XOJOAWIbHBIC MAalllWHBI.
OxpaHa IpUpoOJIbI.

HUcnapenue u konaencauusi. HacoinmeHnHnsblii nap u ero
cBoiicTBa. AOCONIOTHAsE U OTHOCHTEIbHAS BIAXKHOCTH
Bo3ayxa. [Ipubopsl misi onpeseneHus BIaKHOCTU BO3-
nyxa. Touka pocsl. Kunenune. 3aBucumoctb Temmnepa-
TypbI KUIIEHHUS OT JaBJjieHus1. Kpurrueckoe cocTostHUE
BeniecTsa. [leperpersiii map u ero UCOJIb30BaHHUE B TEX-
HUKE. BiisiHue noroHbIX yCIO0BUM Ha MPOBEJECHUE TO-
norpaguueckoi ChbeMKH.

XapakTepucTHKa KHAKOI0 COCTOAHHUS BellecTBa.
[ToBepXHOCTHBIH CIIOM KHUIKOCTU. DHEPTUs TIOBEPXHOCT-
HOTO ci10s1. bivkHui nopsaaok. [IoBepXxHOCTHOE HATsKE-
Hue. CMmauuBaHue. SIBleHUS Ha TpaHUIIE >KUJIKOCTH C
TBEpAbIM TesoM. KanwuisipHele siBiIeHUS.

XapakTepucTHKa TBEPAOIr0 COCTOSHHMS BellecTBa.
Kpucramnmmueckue n amopdusie Tena. YIpyrue cBOM-
CTBa TBepABIX Tell. 3akoH ['yka. MexaHnueckue cBOM-
cTBa TBepAbIX Ten. [lnactuueckas (octarounas) aedop-
Manus. 3HaYeHHEe reoie3nUecKux paboT B o0ecreyeHnn
IPOYHOCTH 0OBEKTOB CTPOUTEIHCTBA.

TenJioBoe pacmipeHue TBEPABIX TeJ H KUAKOCTEH.
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Koaddumnuent nuneiinoro pacmupenus. Koaddunuent
00BEMHOTO paciupeHus. Y4eT paciiupeHus B TEXHUKE.

IlnaBaenue. Y nenpHas Temiora miasnenus. Kpueran-
Ju3anus. [IpakTnyeckoe NpUMEHEHUE B IIOBCEAHEBHON
AKU3HU QU3UUECKUX 3HAHUN O CBOMCTBAX I'a30B, XKHUJKO-
CTEH U TBEPABIX TEIL.

IpakTnyeckoe 3ausiTue Ne 5. Pemienue 3agad no teme
ocHoBHOe ypaBHeHHe MKT nneansHoro raza, ypaBHeHHe
COCTOSIHUS HAEaILHOIO rasa.

IIpakTuyeckoe 3ansitue Ne 6. Perenue 3a1a4 Ha ypaB-
HEHUE TeIJIOBOro OasiaHca.

IIpakTuyeckoe 3ansitue Ne 7. Pemienue 3aiaq Ha onpe-
niefieHre paboThl ra3a, NepBbI 3aKOH TEPMOAMHAMUKHU U
€ro NPUMEHEHUs K U30IPOLIECCaM.

IpakTnyeckoe 3ansitue Ne 8. Pelienue 3a1a4 Ha Ten-
noBble aeurarenu, KII/] tenmoBoro nBuraresns

KonTpoubnas padora Ne 2. Ilo teme: monexyisapHas
¢du3KKa, TEpMOJMHAMUKA.

Tema 3. JnexkTpoauHa-
MHKA

Conep:xanue yueOHOT0 MaTepHaJia

46

18

DJIeKTpUUYecKHe 3apsibl. DJIEMEHTapHBIA 3JIeKTpuye-
CKHH 3apsn. 3akoH coxpaHeHusi 3apsina. 3akon Ky-
JIOHA. DJIeKTpUYecKasi IOCTOsSHHAsL.

DJleKTpuUyeckoe moJie. HanpspkeHHOCTh dIeKTpude-
ckoro nonus. [puanun cynepnosunuu noneit. Iposoa-
HHMKH B JJICKTPHYECKOM I0Jie. [IM3IeKTpUKH B dJ1eK-
TpUYecKOM moJie. [lomsipusanus IudIeKTPUKOB.

Pabora cun snextpoctarnyeckoro mnosd. Ilorenuumal.
Pa3nocTb noreHnuasoB. CBsi3b MekKAy HANPAKEHHO-
CTbI0 U PA3HOCTHI0 NMOTEHUHAJIOB 3JIEKTPHYECKOI0
TOJISl.

daekTpoeMKOCTb. EnuHuipl srektpoeMkocTH. KoH-
aencaropbl. CoelnHeHNe KOHIEHCATOPOB B 0aTapero.

OK 01
OK 02
OK 03
OK 04
OK 07
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DHeprus 3apsHDKEHHOTO KOHJEHcAaTopa. DHEprusi dJeK-
Tpuueckoro noJs. IlpuMeHeHne KOH1eHCaTOPOB.

YcaoBus, He0OX0qUMBbIE JJIs1 BOBHHKHOBEHUS U MO/-
JAep:KaHUS JJTeKTPHUYEeCKOro Toka. Cuiia Toka u mior-
HOCTH TOKa. 3akoH OMa 1 ydacTKa Ienu. 3aBUCH-
MOCTb 3JIEKTPUUYECKOI'O0 COMPOTUBIICHUS OT Marepuala,
JUTMHBI ¥ TUTOIIA/IA TIOTIEPEYHOTO CEUYCHHUSI ITPOBOTHUKA.
3aBUCHUMOCTD DJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJI-
HUKOB OT TeMIieparypsbl. TemnepaTypHblii KodphuueHT
conpotubiieHus. CBEpXMPOBOAUMOCTb.

duexktpuueckue nenu. [lapaieqsHoe u nmociaenoBa-
TeJIbHOE  COeMHEeHHEe  TPOBOJHHUKOB. 3aKOHBI
Kupxroda nas y3na. CoenuHeHHe UCTOYHHKOB HIICK-
TPUYECKOM SHEPIUU B OaTapero

Pabdora M MOIDHOCTH HOCTOSTHHOI'0O TOKA. TeIlioBoOeE
neiicrBue Toka. 3akoH [xoyns—IJlenna. DnexrTpoaBu-
JKyIllas CHJIa UCTOYHUKA TOKA. 3ak0oH OMa I MOJTHOM
nenu.

DJIeKTPUYECKUH TOK B MeTAJLIAX, B JJIEKTPOJINTAX,
ra3ax, B BaKkyyMme. OJIEKTpOJIM3. 3aKOH 3JIEKTPOJIN3a
®apanes. DIEKTPOXUMUUYECKUN SKBUBaJIEHT. Bunbl ra-
30BBIX  pa3psAnoB. TepMODJIEKTPOHHAS  SMHUCCHUS.
IIna3ma.

3aBMCHMOCTD  JJIEKTPMYECKOI0  CONMPOTHBJICHUS
NPOBOJHUKOB OT TeMIeparypbl. JJIeKTPHYECKUH
TOK B NOJYyNpPoBoAHUKAX. COOCTBEHHAs U IpUMeECHast
nposoauMoctu. P-n nmepexon. IIpuMenenue nomymnpo-
BOJHUKOB. [10J1ynpoBOIHUKOBBIE TPUOOPBHI.

BexkTop MHAYKUMH MArHMTHOro moJs. Hanpsoken-
HOCTb MArHUTHOTO NOJs. /{ecTBMEe MATHUTHOI'O MOJISt
Ha NPAMOJIMHEHHBIH NMPOBOJAHUK ¢ TOKOM. B3aumo-
nerictBue TokoB. Cuna Ammnepa. [IpuMmeHeHue cuiibl
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Awmrepa.

JleiicTBHe MATHUTHOTO IOJISI HA ABMKYLLIMICS 3apsi/l.
Cuna Jlopenna. [Ipumenenue cumsl Jlopenna. Onpene-
JIEHUE yAeNbHOro 3apsiaa. MarHuTHbIN NoTok. Pagora
10 MepeMeleHUI0 MPOBOAHMKA ¢ TOKOM B MATHMT-
HOM II0JI€.

MarnuTHble CBOiicTBA BemecTBa. MarHuTHasi npo-
HHUIAEeMOCTb. ConHeyHass akTUBHOCTh U €€ BIIMSIHUE Ha
3emito. MarautHele Oypu.

SIBjieHMe 3JIEKTPOMATHUTHOW WHAYKUUH. [IpaBuio
Jlenua. 3akoH 37€KTpOMarHUTHOW MHAYKIIMY. BuxpeBoe
3JIEKTPHYECKOe IoJie.

OJC uHIYKIUU B OBUXKYIIMXCA MPOBOJHUKAX. SIBJjIe-
HHe caMOMHAYKHUM. WHAYKTMBHOCTBb. JHeprus
MATHUTHOT'O NOJIsSl TOKA.

IIpakTnyeckoe 3ansitue Ne 9. Pemenue 3anaq no reme
DIIEKTPUYECKOE TI0JIE.

IIpakTuyeckoe 3ansitue Ne 10. Perenue 3aa4 o teme
KOHJEHCATOPBI, SHEPTHUS JIEKTPUIECKOTO MOJIS.

IIpakTyeckoe 3ansitue Ne 11. M3yuenue 3akona Oma
JUIsl ydacTKa LEeMH, OCIEA0BAaTEIbHOIO U apalielib-
HOI'O COEAMHEHMS IPOBOIHUKOB.

IIpakTnyeckoe 3ansitue Ne 12. Pemenue 3anau Ha 3a-
KoH Jlxoyns-JleHna, paboTy U MOIIHOCTb OCTOSIHHOTO
TOKa

IIpakTnyeckoe 3ansaTHe Ne 13. DnexkTpuueckuil TOK B
pa3IMyYHBIX Cpeaax

KonTpoubnas padora Ne 3. [To teme: anexkrpuueckoe
110J1€. 3aKOHBI IIOCTOSIHHOTO TOKA.

IIpakTyeckoe 3ansitue Ne 14, Perenue 3aaa4 1o reme
SBJICHUE 3JIEKTPOMAarHUTHON MHIYKIUU.

OK 01
OK 02
OK 03
OK 04
OK 07
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IIpakTnyeckoe 3ansitue Ne 15. Pemienue 3amay Ha 3a-
KOH Amriepa, cuity Jlopenna

KonTpoasnas padora Ne 4. [Io Teme: MarHuTHOE 10JIE.
DJIEKTPOMArHUTHasE MHIYKITHUS.

Tema 4. Kojieoanus u
BOJIHBI

Conep:kaHue y4eOHOT0 MaTepuaJia

22

KoaebdaTenabnoe aBu:xkenue. CBo0OOAHbIE MeXaHUYe-
CKHe KoJieOaHusi. Marematuueckuii mastHuk. [Ipy-
KUHHBIA MasiTHUK. apMoHnueckue koJedanus. [Ipe-
BpalllcHUE SHEPruM IPHU KOJICOATEIHHOM JBHKCHUH.
CBo0OoaHbBIEe 3aTyXawlMe MeXaHUYecKHe KoJeda-
HHsl. BoIHy:KIeHHbIe MeXaHn4YecKHe Ko1e0anus. Pe-
30HAHC.

Ilonepeunble W NPOAOJbLHBIE BOJHBI. XapaKTepu-
CTUKH BOJIHBI. 3BYKOBBI€ BOJIHBI. YJBTPa3BYK U €ro
PUMEHEHUE.

CBoOoaHbIe 3JIeKTPOMATHUTHBIe KoJieOaHusi. [Ipe-
BpallleHHe SHepruu B KojeOaTenbHOM KoOHType. dDop-
myna Tomcona. 3aTyxaromue 3JIeKTPOMAarHUTHbIE KOJIe-
OaHus. ['eHepaTop He3aTyXaroUIMX 3JEKTPOMArHUTHBIX
KoseOaHuil. BbIHy:KIeHHbIe JJIeKTpUuYecKue Kojeda-
HHS.

Ilepemennblii TOK. ['eHepaTop nepemMeHHOro ToKa. EM-
KOCTHO€ U MHAYKTUBHOE COIPOTUBIIEHUS TIEPEMEHHOIO
TOKa. AKTHBHOE conpoTuiieHnE. 3akoH Oma 11 dj1ek-
TPHYECKOH LeNu nepeMeHHoro toka. Pabora u mom-
HOCTH IEPEMEHHOI0 TOKA. PE30HAHC B 3JIEKTPUUYECKON
LENH.

3akoH OMa I DIEKTPUYECKON IEeNu MEePEeMEHHOTO
Toka. PaboTa u MOIITHOCT IepeMeHHOTr0 TOKa. Pe3oHanc
B DJICKTPUYECKOMU LIETH.

Tpancdopmartopsl. Tokn Bbicokoi yacTorsl. Iloay-
YeHHUe, Nepeaya U pacnpeaejieHue 3JIeKTPOIHEePIriH.
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JIeKTPOMArHUMTHOE 10Jie KaK 0c00blii BUJI MaTepUM. OK 01
DneKTpOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHuT- OK 02
HbIX BOJIH. BubOparop I'epuia. OTKpBITHIN KoJieOaTeb- 5 OK 03
HBI KOHTYp. BiusiHue sJIeKTPOMArHUTHBLIX I10JIeH Ha OK 04
TOYHOCTb IIOKAa3aHUM AIIEKTPOHHBIX I€0AE3UUYECKUX IIPU- OK 07
O00opoB K 1.1
N3o6perenue paguo A.C. IlomoBeiM. IlonsiTHE 0 pa- [IK 1.2
auocssizu. I[lpunoun paauocsszu. IlpumeHenue 2 IIK 1.4
3JIEKTPOMATHUTHBIX BOJIH. IK 1.6
IIpakTnyeckoe 3ansitue Ne 16. Pemenue 3a1a4 Ha Me- 5
XaHU4YeCKHe KojeOaHusl U BOJIHBI
IIpakTnyeckoe 3ansitue Ne 17. Perienue 3a1ay4 1o reme 5
MIEPEMEHHBIN TOK
Koutpoasnas padora Ne 5. mo teme: xoneOaHus u 5
BOJIHBI.

Tema 5. Onruka Coaep:xanue yueOHOro MaTepHaJia 20
ToueunsIil UCTOYHMK cBeTa. CKOPOCTH pacnpocTpaHe-
HHUA CcBeTa. 3aKOHbI OTPa’KeHUs] W NpeJOMJICHUs! 5
cBera. ConHeuHble U TyHHBbIE 3aTMeHM. [ [punnnn ['roi- OK 01
renca. [loHOe oTpaxkeHue. OK 02
JInnsel. [MocTpoenne nzodpaxenuss B JuH3ax. dop- OK 03
MyJia TOHKOM JINH3bI. Y BEJIWYEHHUE JIMH3BIL. ['11a3 Kak on- 2 OK 04
THYECKAsI CUCTEMA. OK 07
Ontnueckne mnpudopsl. Teneckonsl. Cuna csera. K 1.1
OcBeméHHOCTh. 3aKOHBI OCBEUIEHHOCTU. OOBLEKTUBEI B 2 K 1'2
COBPEMEHHBIX T'€0JIC3MUYCCKIX MPUOOpax. K 1' 4
HNurepdepenuus ceera. KorepeHTHOCTh CBETOBBIX JIy- K 1' 6
yeil. UuTepdepennms B ToHkux mieHkax. Kombia Hero- 5 '
ToHa. Ucnosb30BaHue WHTep(depeHUMH B HaykKe M
TeXHHKe.
Judpaxuus cBera. ludpakuns Ha menu B napauiesb- 2
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HbIX Jydax. Audpaknuonnas pemerka. Ilonsitue o ro-
Jorpaguu.

[Moasipuzanus mnonepedyHbiX BOJH. [lonspuzanus
ceera. [[BoiiHoe nyuenpenomienue. [lonspounsl. Auc-
nepcus cBera.

Buabl uzinyyenmii. YierpaduoneroBoe uzinydenue. Mu-
(dpakpacHoe uznydenue. Penrrenosckue syuu. Mx mpu-
pona u cpoiictBa. llkajga 371eKTPOMATHUTHBIX H3J1y-
yeHuil. Buabl cnexkTpos. CriekTpbl ucnyckanus. Crek-
Tpbl noraoueHus. CrnekrpanbHblil aHanu3. Crnexrpalib-
HBIE KJIACCHI 3BE3/.

IIpakTnyeckoe 3ansitue Ne 18 Pemenue 3anau Ha 3a-
KOHBI OTPAYKCHUS M IPEJIOMJICHUSI CBETA.

IIpakTuyeckoe 3ausTue Ne 19. Pemenue 3aga4d Ha dop-
MyJy TOHKOM JHMH3bl U IOCTPOCHHUE H300paKEHUN.
OnpeneneHne ONTHYECKUX XAPAKTEPUCTUK IeojIe3ude-
CKHUX IPHUOOPOB.

KonTposbnas pabora Ne 6. Ilo Teme: onTuka.

N

Tema 6.
OcHOBBI CIICIIHAJILHOM
TEeOPUH OTHOCHTEJIBbHOCTH

Coaep:xanue yueOHOro MaTepHaJia

JIBuxenue co ckopoctbio cera. IloctynaTel Teopun
OTHOCUTEJIbHOCTH U cjeacTBUsl W3 HMX.HBapuant-
HOCTb MOJYJISl CKOPOCTH CBETa B BaKyyMe. DHEPIHUs I0-
kosi. CBsI3b Macchbl U JHEPrUM CBOOOJAHON YacTHULbI.
ONEMEHTHI PEISITUBUCTCKON JTUHAMUKHU.

OK 01
OK 02
OK 03
OK 04
OK 07

VY cTHBII 3a4eT 1o TeMe 6

Tema 7. Dj1eMeHTBI KBaH-
TOBOH (PU3NKHU

Coaep:xanue yueOHOro MaTepuaJia

KBanToBas runore3a Ilianka. TemnoBoe u3nydeHue.
Kopnyckynsipao-BonHoBoi nyanu3M. @orTonsbl. ['umo-
Te3a e bpoisist 0 BOJHOBBIX CBOMCTBax yactull. PoTo-
3¢ dexT. YpaBHeHue JitHmreliHa s gorodgdexra.

Pa3BuTHe B3IJIS110B HA CTPOEHHUE BelecTBa. Mojaenu
CTPOEHMsSI aTOMHOTO siipa. SlnepHass MoJenb aroma.

OK 01
OK 02
OK 03
OK 04
OK 07
K 1.1
K 1.2
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Oneitel - D. Pesepdopaa. Moaens aTroma Bogopoza 1mo
H. bopy. KBanroBbie nocry.arel bopa. Jlazepsnl. Jla-
3€pHOE CKaHMPOBAHUE MECTHOCTU B reojae3uu. Ctpoe-
HUE aTOMHOTO sifipa. JledekT Mmaccehl, 3JHeprusi CBA3M U
YCTOWYHUBOCTHh AaTOMHBIX siJiep.

PaguoakTnBHOCTh. 3aKOH PpagHOAKTHBHOIO pac-
naja. Sinepubie peakuun. SnepHas 3HepreTuka. JHep-
TETUYECKUM BBIXOJ SEPHBIX peakiuil. MckyccTBeHHas
paMOaKTUBHOCTD. JleJeHue TSHKEIbIX SIEp.

Henenune Ttsokenbix spep. llenHas sanepHas peakuws.
VYnpasisiemas nensas peakuus. SnepHsiit peaktop. Tep-
MosiIepHbIN cuHTe3. DHeprus 3Be3a. [lonydenue panuo-
aKTUBHBIX M30TOIOB M UX MpUMeHeHue. buonornyeckoe
JeICTBUE PaJMOAKTUBHBIX W3JIy4YE€HUH. DJIeMEHTapHbIE
YaCTHIIBI.

Koutpoasnas padora Ne 7. Ilo Teme: snemMeHThI KBaH-
TOBOM (PU3UKHU.

I1IK 1.4
K 1.6

Tema 8. DBosaronus Bcee-
JeHHOH

Conep:xanue yueOHOT0 MaTepHaJia

CoJsiHeyHasl cUcTeMA: TUTAHETHI U MaJjible Tella, CUCTeMa
3emusi—Jlyna. ['eonesnueckas actponomus. CTpoeHue
u IBoiouns Cosnna u 3Bé31. Knaccudukamnus 38E31.
3BE3/I6I ¥ UICTOYHHUKH MX YHEPTHH.

[Nanaktuka. CoBpeMeHHbIe MPeACTABIEHHSA O CTpoe-
HHMH ¥ IBOJIIOIMU BeesieHHO.

3auerHoe 3ausaTue no Te-
mam 1-8

3ayerHoe 3ansaTue mo Temam 1-8

OK 01
OK 02
OK 03
OK 04
OK 07
K 1.1
K 1.2
I[IK 1.4
[IK 1.6

JunddepenunpoBannblii 3a4er (2 cemecTp)

174

54

12

JK3aMeH

Bcero

180

54

12
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3 YCJOBUA PEAIMZAIIUU TPOT'PAMMBI JTUCHUTTIJIMHBI ®U3UKA
3.1 TpebdoBaHUusI K MUHMMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecedyeHUIo

Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HaIM4Uus yaeOHoro kabnHeTa OU3uku

Ob6opynoBanue yueOHOro KaOMHETA: MMOCAJOYHBIE MECTa MO KOJIMYECTBY 00yUYaroIInuXcs;
pabouee MECTO MpernoaBaress, J0CKa.

TexHuyeckue cpeacTBa 00ydeHUs: KOMIBIOTEP C JTUIICH3MOHHBIM IIPOTPaMMHBIM 0becIie-
YEHUEM, SKpPaH, MYJIbTHMEIHAIIPOSKTOP.

3.2 HudopmaunnoHHoe obecnevyeHue 00ydeHust

OcHoBHas JuTepaTypa

1. ®uznka. TexHoIOruuecKuii NpopuiIb : y4eOHHUK U1 00pa3oBaTEeIbHBIX OpPraHU3aIMid, peau-
3YIOIIUX 00pa3oBaTeIbHBIC TPOrpaMMBbI cpel. mpod. oopa3zoBanus : B 2 4. U. 1 : B.®. J/Imurpuena.
— 5 wm3n, crep— M. :  WM3parenbckuil  ueHTp — «Akazemus»,  2025.
2. ®usuka. TexHonoruueckud mpopuiib : yueOHUK Al 00pa3oBaTeIbHBIX OpraHU3aINM, peatu-
3YIOIUX 00pa30BaTelbHbIC POrpaMMBbI cpell. Tpod. oOpazoBanus : B2 4. U. 2 : B.®. /Imutpuesa.
— 5-e H31I., cTep.— M. : Uz narensckuit LIEHTP «AxaneMus, 2025
3. ®usuka. Texnonorunueckuii mpoduns. COOpHUK 3a1a4 : yued. mocodue st 00pa3oBaTeIbHBIX
OpraHM3alyii, peanu3yrox o0pa3oBaTelbHbIe IpOrpaMMel cpel. npod. obpa3oBanus : B.O.
Jmutpuesa. — 5-e usz., crep.— M. : U3narensckuil neHTp «Akanemus», 2025

4. Ousuka. TexHomornueckuit mpodwmib:  Mertoaudyeckue pekomeHaamnuu : B.®. JImutpuena,
JL.W. BacunwseB. — M. : U3natenbckuii neHTp «Akagemus», 2024.

JlonoTHUTEIbHbIE HCTOYHUKHT
1. ®uzuka. bazoseiit yposenb: Yuebnuk / H.C. IlypoimeBa, H.E. Baxxeesckas, [[.A. Hcaes, B.M.
Uapyrun — MockBa: IIpocsemenne, 2025. — 516 c. — ISBN 978-5-09-124948-4.
— URL.: https://book.ru/book/957957
2. ®usuka. bazoBeiii ypoBeHb: YuebHoe mocodue / H.C. Ilypermea, H.E. BaxeeBckas, J[.A.
Hcaes, B.M. Uapyrun — Mocksa: [Ipocsemenue, 2025. — 240 c. — ISBN 978-5-09-124947-7.
— URL: https://book.ru/book/957956
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB
OCBOEHMSA JMCIIAIIJIMHBI «®U3UKA»

KoHTpoJib M 01eHKa pe3ylIbTaTOB OCBOEHUS NUCLHUIUIMHBI OCYLLECTBIISIOTCS IIPEernoaaBa-
TEJIEM B IIPOLIECCE NTPOBEACHUS 3aHATUH.

O1eHKa 1uyHOCmMHBIX PE3YIIBTATOB 00ECIIEUMBAETCS B XO/I€ PeaIM3alMy BCEX KOMIIOHEH-
TOB 00pa30BATENBHOIO MIPOLECCA, BKIIOYAsl BHEYPOUHYIO IEATEIbHOCTD.

OneHka JOCTHXKEHUS MemanpeoMemublX pe3ylIbTaToOB IPOBOJUTLCS B XO/€ TEKyILEH U
IPOMEXYTOUHOM arTectauu. OLEeHUBAETCSl JOCTHKEHHE KOMMYHUKATUBHBIX U PErYJISITUBHBIX
JecTBUH (HaBBIKU COTPYIHHYECTBA, CAMOOPIaHU3ALUHU, CAMOCTOSTEIbHOCTH OLICHUBAHUS CUTY-
allM U MIPUHATHUS PELICHHUS, CAMOCTOSTEIbHOCTH MH(POPMALIMOHHO-TI03HABATEIHHOMN JAEATEIbHO-

CTH).

IIpenmeTHble pe3yJibTaThI

O0beKT KOHTPOJIS €
y4eToM npogeccuo-
HAJIbHOM Hanpas-

DopMbI 1 METOBI
KOHTPOJISA
OlleHKH pe3yJibTa-

CKOH, TEXHOJIOTMYECKOM, COIMAJIbHON U dTHYE-
CKOM cdepax AEATeTbHOCTH YeIOBEKa, POJb U
MecTO (M3MKU B COBPEMEHHON Hay4yHOH Kap-
THHE MHpPA, pOJib ACTPOHOMUU B MPAKTUYECKOU
JEATEIIBHOCTH ~ YEJIOBEKa W JaJbHEHIIEM
Hay4YHO-TEXHUYECKOM Pa3BUTHH, 3HAUECHUE OIU-
caTelbHOM, CHCTEMAaTU3UPYIOIIEeH, OOBICHU-
TEJBHOM ¥ MPOTHOCTUYECKOH (yHKIMH pusmue-
CKOM TEOPHUH - MIIEKTPOJANHAMUKH, CIIELUAIBHON
TEOPUN OTHOCUTEJIbHOCTH, KBAHTOBOU (DM3HKH,
poib (Qu3MUecKo Teopuu B (OPMHUPOBAHUH
Mpe/ICTaBICHU 0 (PU3NUECKON KapTUHE MUpA,
MecTo (U3NYECKON KapTUHBI MHUpa B 0O0IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTAaBICHUN O IPUPOJE;

OK 07,IIK 1.1, IIK
1.2,1IK 1.4, 11K 1.6

TOB
JICHHOCTH
o0yueHust
ITP 01. ITonumars poiss Gusuku B 3koHomuye- | OK 01 — OK 04, [IpakTrueckas pa-

oora
DK3aMeH

IIP 02. IToHumaTh posib PU3MKU B SKOHOMUYE-
CKOM, TEXHOJIOTMUECKOH, DKOJIOTUYECKOM, COLIU-
aJIIbHOM U 3TUYECKON cepax NesTeIbHOCTH Ye-
JIOBEKA, POJIb U MECTO (PU3UKH B COBPEMEHHOM
Hay4yHOM KapTHHE MMpa, 3HAaYEHHE OIHUCATElb-
HOM, CUCTEeMaTU3UPYIOIIeH, 0OBICHUTEIBHON U
MIPOrHOCTUYECKOW (QYHKIMM (U3NYECKOl Teo-
PHH - MEXaHUKH, MOJIEKYJISIPHOM (DU3HKU U Tep-
MOJMHAMUKH, POJIb (U3HUECKON TeopHuH B (Hop-
MUPOBaHHUHU NPECTABICHUN O PU3NIECKON Kap-
THHE MUDA;

OK 01 — OK 04,
OK 07, TIK 1.1, IIK
1.2, T1IK 1.4, TIK 1.

[IpakTrueckas pa-
6ota
DK3aMeH

ITP 03. Paznuyate ycaoBUS NPUMEHUMOCTH MO-
neneit GU3nYecKux Tell U MPOIecCoB (SIBICHUN):
OJIHOPOJHOE DIIEKTPUYECKOE U OJHOPOJHOE
MarHMTHOE IOJIsSI, TapMOHUYECKUE KojeOaHus,
MaTEMaTUYECKU MAasTHUK, HJCAIbHBIN Ipy-

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTryeckas pa-
0ota
KonTponbnas pa-
oota

OK3aMeH
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JKUHHBIN MasiTHUK, TapMOHHUYCCKUC BOJIHbI, HJIC-
ANBHBIA KOJIeOATEIbHBIM KOHTYD, TOHKAs JTMH3A,
MoOJIeJIeld aToMa, aTOMHOTO Siipa U KBAHTOBOM
MOJICIU CBETA;

ITP 04. Paznuyath ycaoBUS IPUMEHUMOCTH MO-
nenert GU3nYeCKux Tell ¥ MPOIeCcCOoB (SBICHUN):
MHepIUalbHas CHUCTEeMa OTcyeTa, abCOIIOTHO
TBEpAOE TeNO0, MaTepuajbHas TOYKa, PaBHO-
YCKOPEHHOE JBIIKEHHE, CBOOOTHOE TaJieHHe,
a0CoJIIOTHO yrpyras nedopmariys, adCOII0THO
yIpyroe u abCONIOTHO HEYIPYroe CTOJKHOBE-
HUS, MOJIETU ra3a, KUJAKOCTU U TBEpJOro (KpH-
CTAJUIMYECKOI0) TeJa, UJealbHbIM ra3, Todeu-
HBIH 3aps]l, OJHOPOIHOE ANEKTPUYECKOE T0JIE;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

IIpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

Paznuyarh ycnoBus (TpaHullsl, o01acTu) MpU-
MEHUMOCTH (PU3UYECKHX 3aKOHOB, NOHUMATH
BCEOOIINH XapakTep (yHIAMEHTAILHBIX 3aKO-
HOB M OTPAaHUYCHHOCTH HCIIOJIb30BAHMS YaCT-
HBIX 3aKOHOB;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
oora
KonTposnbhas pa-
oora

YcTHBIM 3a4eT
DK3aMeH

IIP 05. Ananu3upoBaTh U OOBSICHATH AJICKTPO-
MAarHuTHBIE NPOLECChl U SBJICHMS, HCIOJIb3YS
OCHOBHBIE TIOJIOXKEHUS U 3aKOHBI JIEKTPOINHA-
MHKH U CIIEHHAAIILHON TEOPUH OTHOCUTEIIBHOCTH
(3aKOH COXpaHEHUsS SJIEKTPUUYECKOTO 3apsa,
cwia Ammnepa, cuna JlopeHna, 3aKoH 3JIEKTPO-
MarHuTHOM WHAYKLMH, NpaBwiio JIeHua, cBs3b
OJIC caMOMHIYKIMU B DJIEMEHTE 3JIEKTpUYe-
CKOM LIENMH CO CKOPOCTBIO HM3MEHEHMS CHIIbI
TOKQ, ITOCTYJIAThI CIIENUAIIBHOU TEOPUH OTHOCH-
TEIHHOCTH DUHINTENHA);

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
oora
KonTposnbhas pa-
oora

YcTHBIM 3a4eT
DK3aMeH

IIP 06. Ananu3upoBaTb U OOBSCHATH KBAHTO-
BbIE€ TPOLIECCHI U SIBJICHUS, UCIIONIB3YsI MOJIOXKe-
HUS KBaHTOBOW ¢u3uku (ypaBHEHHE OWH-
mreitHa Ui ¢potodaddexra, nepblil U BTOpOH
noctynarel bopa, NpUHIMII COOTHOIIEHUS HE-
ornpeneneHHocteil ['elizenOepra, 3aKOHbI cOXpa-
HEHUS 3apsI0BOTO U MacCOBOI'O YHMCEN U HEp-
TMU B SJICPHBIX PEAKLUAX, 3aKOH PaHOaKTHB-
HOTO pacnajia);

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,1IK 1.4, 1IK 1.6

[IpakTrueckas pa-
6ota
KontposnbsHas pa-
6ota

DK3aMeH

ITP 07. Ananu3upoBaTh U OOBACHATh MEXaHH-
YECKHE IIPOLIECCHI U SIBJICHUS, UCTIOJIb3Yysl OCHOB-
HBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCH-
TEJIbHOCTh MEXaHWYECKOro JBIKEHHUS, Qop-
MyJIbl KHHEMAaTUKU PaBHOYCKOPEHHOI'O JIBUKE-
HUs, IpeoOpa3oBanus ["anumes Ay CKOpocTu U
nepeMelieHus, 3aKkoHbl Hpl0TOHA, MpUHLKI OT-
HOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTCHUS, 3aKOHBl COXpPAHEHHUs HUMIIyJIbCa U
MEXaHMYECKOIN PHEpPIruu, CBs3b pabOThI CUJIBI C
M3MEHEHUEM MEXaHUYECKOW DHEPIUH, YCIOBUS

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTuyeckas pa-
oota
KonTponbnas pa-
ooTta

OK3aMeH
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paBHOBECHSI TBEPJOTO TEJA), IPU 3TOM UCHOIb-
30BaTh MAaTE€MaTH4ECKOE BBIPAKECHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUS NPUMEHHUMOCTH (husnuye-
CKUX 3aKOHOB: IpeoOpa3oBaHuil ['anumues, BTo-
poro u TpeTbero 3akoHoB HproTOHA, 3aKOHOB co-
XPaHEHUS UMITYJIbCa U MEXAHUYECKOM HEPIHUN,
3aKOHA BCEMUPHOI'O TATOTEHUS;

IIP 08. Ananu3upoBaTh U OOBSICHITH TEIIOBHIC
IIPOLIECCHI U SIBIIEHUS, UCIIOJIb3Ys] OCHOBHBIE I10-
JIO)KEHUSI MOJIEKYJIIPHO-KHUHETUYECKOU TEOPHH
Y 3aKOHBI MOJIEKYJIIPHON (PU3HKH U TEPMOIUHA-
MUKH (CBSA3b JABJIEHUS HUJCABHOTO Ta3a Cco
CpPElHEW KHUHETUYECKOM HSHEPrHeU TEeIIOBOIO
JBUKEHUS M KOHILIGHTpAlUUEW €ro MOJEKYII,
CBSI3b TEMIIEPATYphl BELIECTBA CO CPEIHEHN KHU-
HETUYECKOW HHEPrueu TEeIIOBOr0 JABUKEHUS
€ro 4acTull, CBA3b JABJICHUS UJCAIILHOIO Ira3a ¢
KOHLIEHTPALUEW MOJIEKYJ U €ro TEeMIEPATYPOu,
ypaBHeHne MeHnneneeBa-Kianelipona, nepsblii
3aKOH TEPMOJMHAMMKHU, 3aKOH COXPaHEHUs
SHEPrUM B TEILIOBBIX MPOLIECCAX ), IPU 3TOM HC-
M0JIb30BAaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKO-
HOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaB-
HeHust MenjeneeBa-Kianelipona;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
6ota
KonTposnbhas pa-
6ota

DK3aMeH

IIP 09. Ananu3upoBaTb U OOBSACHATH IEKTPU-
YeCKHeE SIBJICHUS], UCII0JIb3Ys] OCHOBHBIE I10JIOKE-
HUS U 3aKOHBI AJIEKTPOAUHAMUKH (3aKOH COXpa-
HEHMsI JIEKTPUUECKOro 3apsija, 3akoH Kynona,
MOTEHLUAJIBHOCTh 3JIEKTPOCTaTUYECKOrO IOJIA,
INPUHLMII CYNEPIIO3ULUN DSJIEKTPUUYECKUX IIO-
Jeil, IpyU 3TOM yKa3bIBasl YCIOBHSI IPUMEHHUMO-
ctH 3aKoHa KynoHa, a Takke NpakTUYECKU BaX-
HbI€ COOTHOILIEHUS: 3aKOHbI OMa JJi y4yacTKa
LEeNnu U I 3aMKHYTOH 3JIEKTPUYECKOM LIETH,
3akoH J[xoyns-Jlenma, npaBuna Kupxroda, 3a-
KoHbl Dapajies 17151 2IEKTPOIIN3a);

OK 01 — OK 04,
OK 07, TIIK 1.1, IIK
1.2,I1IK 1.4, 1IK 1.6

[IpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

IIP 10. OnuceiBaTh (puU3MUYECKHE MPOIECCH U
SIBJICHUS, MCIOJb3Yysl BEIWYMHBI: HaNpsKEH-
HOCTb 3JIEKTPUYECKOI0 TOJIs, TOTEHIIMA JJIeK-
TPOCTAaTUYECKOIO MOJIs1, Pa3HOCTh IOTEHIIUAJIOB,
ANEKTPOABIIKYILAs CHJIA, WHIYKIMS MarHuT-
HOTO TOJIsl, MArHUTHBINA NIOTOK, cHia AMImepa,
MHIYKTUBHOCTb, 3JIEKTPOABMKYIIAsI CUJIa CaMO-
MHIYKIIMH, S3HEPTUsSI MAarHUTHOTO I0JI IIPOBOJI-
HUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, MOJI-
Hasi DHEPrus, SHEPrHsi MOKOs CBOOOAHOM uya-
CTHIIbI, DHEPTHsI U UMITYJIbC (POTOHA, MAacCOBOE
4KCIIO U 3aps] sIApa, SHEPTUs CBA3M s11pa;

OK 01 — OK 04,
OK 07, TIIK 1.1, IIK
1.2,1IK 1.4, TIK 1.6

[IpakTrueckas pa-
oora
KontposnbsHas pa-
oora

VY cTHEIN 3adeT
Ok3amMeH
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ITP 11. OnwuceiBath (QU3MUECKUE TPOLECCH U
SIBJICHUSI, UCIIOJIb3Yys BEJIMUMHBL: IIepEMEIIECHUE,
CKOpOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CHCTEMBI
TeJ, CUJIa, MOMEHT CHJIbI, JJaBJIEHUE, ITOTECHIHU-
aJlbHAs SHEPIUs, KHHETHUECKas YHEPIUs, MeXa-
HUYECKasl SHeprus, padoTa CUibl, LIEHTPOCTpe-
MUTEIBHOE YCKOPEHHE, CHjla TSDKECTH, CHIIa
YIPYTroCTH, CUJIa TPEHUs, MOLHOCTh, SHEPIUs
B3aUMOJENCTBHUS Tena ¢ 3emiel BOIu3u ee 1o-
BEPXHOCTH, OJHEprus ymnpyrou nedopmanuu
MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS
TemIieparypa Tena, paboTra B TEPMOAMHAMHUKE,
BHYTPEHHSS DHEPIUs HACATBHOTO OJHOATOM-
HOro rasa, paboTa HJEaJbHOro Ta3a, OTHOCH-
TeJIbHAs BIAKHOCTh BO3/TyXa, KO PHUIMEHT I0-
JIE3HOTO JICMCTBUSA UJEAbHOIO TEIUIOBOIO JIBU-
raTeis; SJeKTPUYECKOe T0Je, HAIPSIKECHHOCTD
AJIEKTPUUYECKOTO TOJIS, HAMPSDKEHHOCTH TTOJIS
TOUYEYHOT0 3apsiJia WM 3apsKEHHOT O 11apa B Ba-
KyyMe U B JUDJIEKTPUKE, MOTCHIUAN IIEKTPO-
CTaTUYECKOTO IIO0JIs, PAa3HOCTh MOTEHIMAJIOB,
ANIEKTPOBIDKYIIAs CHJIA, CHJIA TOKA, HalpsbKe-
HHUE, MOIIHOCTb TOKa, JIEKTPUUECKasi eMKOCTb
IUIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBIICHHUE
ydJacTKa LIENU C IOCJel0BaTeIbHbIM M Iapaj-
JeTBHBIM COCTMHEHUEM DPE3HCTOPOB, SHEPTHS
JIEKTPUUYECKOTO MOJIsl KOHJIEHCATOoPa,

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

IIpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

IIP 12. OOBACHATE OCOOEHHOCTH MPOTEKAHUS
(U3HYECKUX SBJICHHUIA: MEXaHUYECKOE JIBIKE-
HUE, TEIJIOBOE JBM)KEHHE YacCTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHHE,
mud¢y3us, ucnapeHue, KUreHue U KOHAEeHCca-
1ML, TUTABJICHUE U KPUCTAJUTH3ALIMsS, HATIPABJICH-
HOCTh TEIUIONepeaaun, 3JIEKTpU3alus Tell, K-
BUINOTEHLIUAJIBHOCTh TTOBEPXHOCTU 3apsiKEH-
HOT'O ITPOBOJTHUKA;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTryeckas pa-
oota
KonTponbnas pa-
0ota

OK3aMeH

IIP 13. OOBACHATE OCOOEHHOCTH MPOTEKAHUS
(bU3MUECKUX SIBICHUMN: 3JIEKTPOMAarHUTHAs WH-
IYKIHSI, CAaMOMHIYKIUS, pe30HaHC, MHTepQe-
PEHIUS BOJIH, TU(PAKIHS, AUCIEPCHs, TIOITHOS
BHYTPEHHEE OTpakeHHE, (OTOIICKTPUUCCKHUI
s ekt (hotorddexr), anbda- u 6era-pacnasi
saep, TaMMa-u3jiydeHue sjuep, Qu3nyeckue
NPUHIIMIBL CIIEKTPAIBHOIO aHaIHM3a U PabOTHI
nazepa;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,I1IK 1.4, 1IK 1.6

[IpakTrueckas pa-
6ota
KontposnbsHas pa-
6ota

DK3aMeH

ITP 14. [TpoBoaUTH HCCIIEA0BAHNE 3aBUCUMOCTU
OJTHOW (PM3MUECKOM BETUYHHBI OT JAPYTOM C UC-
MIOJIb30BAHUEM IIPSAMBIX U3MEPEHUM, IIPH 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (PUKCHPOBATH pe-
3yJbTaThl MOJTYYE€HHOW 3aBUCHUMOCTH (pusznye-

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTudeckas pa-
oora
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CKUX BEJIMYMH B BUJIE TPaUKOB C yueToM adco-
JIFOTHBIX TOTPEIIHOCTEN U3MEPEHUH, JIETIATh BbI-
BOJIBI 110 PE3YJIbTATAM HCCIICIOBAHNS,

P 15. Onpenensite HanpaBleHUE WHIYKIUU
MarHuTHOTO TOJISl MPOBOJHHUKA C TOKOM, CHIIBI
Amniepa u cuisl JIopenua;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

IIpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

IIP 16. Ctpouth M300paKke€HHE, CO3]1aBAEMOC
IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U pacc4u-
THIBaTh €T0 XapaKTePUCTHKU;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
6ota
KonTposnbnas pa-
6ota

DK3aMeH

ITP 17. IIpuMeHATh OCHOBOMOJIArarolue acTpo-
HOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHaJIM3a U 00BICHEHUS PU3NICCKUX TPOIIECCOB,
IIPOUCXOJAIIMX B 3BE3/1aX, B 3BE3/IHBIX CHUCTE-
Max, B MeKTaJJaKTHIeCKOM cpeac; ABMIKCHUA
HeOeCHBIX Tell, HBOJIIOIMHU 3Be3]1 U BeenenHoii;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

IIpakTrueckas pa-
6ota
DK3aMeH

ITP 18. IIpoBoauTh HCCIEAOBaHUE 3aBUCUMO-
cTei (pU3MUYECKUX BEIMYMH C UCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThI [TOJyYEeH-
HOM 3aBHCUMOCTH (PU3UYECKUX BEIMYHH B BUIC
rpadMKoB € y4eTOM aOCOJIOTHBIX IOIPELIHO-
CTE! MU3MEPEHUH, eaTh BBIBOBI 10 PE3yJIbTa-
TaM UCCJICJOBAHNUS;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,I1IK 1.4, 1IK 1.6

IIpakTrueckas pa-
6ota

IIP 19. ITpoBoANTH KOCBEHHBIE U3MEpEHUs (pu-
3MYECKUX BEJIMYMH, MPH 3TOM BBIOMPATH OMNTH-
MaJbHBI METOJ M3MEpEeHUs, OLEHUBATh a0Co-
JIIOTHBIE U OTHOCHUTEJIBbHBIE NOTPEIIHOCTH IIpsi-
MBIX U KOCBEHHBIX U3MEPEHUI;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,1IK 1.4, 1IK 1.6

[IpakTrueckas pa-
6ota

ITP 20. IIpoBOIUTE OMBITHI 11O MPOBEPKE MpE-
JIO)KEHHOW THMIOTE3Bl: IIAHUPOBATh JKCIEPH-
MEHT, COOHMpaTh SKCIEPUMEHTAJIBHYIO YCTa-
HOBKY, AHAJIM3HUpPOBATh IIOJYYECHHBIC pE3YJIb-
TaThl U JI€J1aTh BBIBOJ O CTATYyCE MIPEIIOKEHHOU
TUIIOTE3BI;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

[TpakTuueckas pa-
oora

ITP 21. OnuceiBaTh METOABI MOJIyYEHUSI Hayd-
HBIX aCTPOHOMUYECKUX 3HAHMIA;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTuueckas pa-
oora

P 22. CoOGmromate mnpaBmia O€30MacCHOTO
TpyJa NpU MPOBEACHUM HUCCIEIOBAaHUN B paM-
Kax y4eOHOro SKCIEpHMEHTa, MpaKTUKymMa W
y4e0HO-UCCIIeIOBATENLCKON U TTPOEKTHOM J1es-
TEJIbHOCTH C UCIOJb30BAHUEM U3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2, IIK 1.4, TIK 1.6

[IpakTrueckas pa-
6ota
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ITP 23. Pemars pacdyeTHbIE 33Ja4uM C SIBHO 3a-
JAHHOM W HESBHO 3aJaHHOM (HU3UIECKON MojIe-
JBI0: HA OCHOBAHUM aHAIN3a YCIIOBUS BHIOUPATH
(dbu3mvecKkue Mojzenu, OTBevaromuye TpeOoBa-
HUSM 3aJ]a4d, MPUMEHSTh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH MW TIOCTYJaThl (PU3MUECKHUX
TEOPUM TPHU HKCIOIB30BAHUU MATEMATUYECKUX
METOJIOB PEIICHUs 3a]ad, MPOBOJUTH PaCUEThl
Ha OCHOBAaHMU HUMCIOIIMXCS JAHHBIX, aHAIU3U-
pOBaTh Pe3yJbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus C y4E€TOM MOJYYEHHBIX PE3yJIbTaTOB;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

IIpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

IIP 24. Pemats KaueCTBEHHBIC 3a]1a4H, TPEOYIO-
e NpUMEHEHUsI 3HAaHUM U3 pa3HBIX Pa3zeiioB
Kypca (U3UKH, a TAK)Ke UHTETPALUK 3HAHUH U3
IPYTUX  TMPEIMETOB  €CTECTBEHHO-HAYYHOT'O
LMKJIA: BBICTPAUBATh JIOTUYECKYIO Ienouky Pac-
CYXKJIEHUM C UCTIOJIb30BAaHMUEM H3YUYECHHBIX 3aKO-
HOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SIBICHUN;

OK 01 — OK 04,
OK 07, TIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
6ota
KonTposnbhas pa-
6ota

DK3aMeH

IIP 25. Vcnonbp30BaTh TEOPETUYECKUE 3HAHUS
111 OOBSICHEHUS] OCHOBHBIX IIPUHIIUIIOB pabOThI
U3MEpPUTENIbHBIX ~ NPUOOPOB,  TEXHUYECKHUX
YCTPOMICTB U TEXHOJOTMUYECKUX POLIECCOB;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

[IpakTrueckas pa-
6ota
KoHntposbHas pa-
6ota

DK3aMeH

IIP 26. [IpuBoauTh MpUMEpHI BKJIaJa POCCHIA-
CKHX U 3apyOEKHBIX YUEHbIX-(DU3UKOB B pa3BU-
THE HaYKU, B 00bSICHEHHE MPOIIECCOB OKPYKat0-
LIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUA;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpaxTrueckas pa-
oora
DK3aMeH

IIP 27. Ananu3upoBarh W OIIEHUBATh MOCIE/-
CTBUSI OBITOBOM M NMPOU3BOJICTBEHHOM JESATEINb-
HOCTH 4YeJIOBEKa, CBA3aHHON ¢ (U3NYecKUMHU
IpoLeccamu, ¢ MO3UIMHA IKOJIOrMYecKoil 0e3-
OIAaCHOCTH, MPEACTABIECHUM O pPalMOHAIBEHOM
IIPUPOJIONOIB30BaHUH, a4 TAKKE Pa3yMHOM HC-
[IOJIb30BAHUHU JTOCTUKEHUN HAYKU U TEXHOJIOTUH
JUIS JAJIbHENIIETO pa3BUTHS YEJIOBEYECKOIO 00-
LIECTBA;

OK 01 — OK 04,
OK 07, IIK 1.1, TIK
1.2,IIK 1.4, 1IK 1.6

[TpakTuueckas pa-
oora
DK3aMeH

ITP 28. IlpumeHsTh pazauyHBIE CIIOCOOBI pa-
00Thl ¢ nH(pOpMaLMeld PU3NYECKOTO CONIepKa-
HUS C MCIIOJIb30BAaHUEM COBPEMEHHBIX HMHGOp-
MaIMOHHBIX TEXHOJOTUH, MPU 3TOM HCIIOJIb30-
BaTh COBPEMEHHbIE WH(MOPMAIIMOHHBIE TEXHO-
JIOTUU JUIsl IOMCKA, epepaboTKU U IpeIbsBie-
HUS y4eOHOW U Hay4HO-TIONYJIsipHON HH(OpMa-
1M1, CTPYKTYPUPOBAHMSI U UHTEPIPETALMU UH-
(dbopMaluu, MOTYy4YeHHON U3 pa3InYHBIX UCTOY-
HUKOB, KPUTHYECKHM AHAJIU3UPOBATH IOJIydae-
My10 MH(OPMALIMIO U OLIEHUBATh €€ JJOCTOBEP-
HOCTb KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK
1 Ha OCHOBE aHaJM3a UCTOYHHMKA HHQOpMAINH;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[TpakTuueckas pa-
oora
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IIP 29. [IposiBiATH OpraHu3aliOHHbIE U TIO3HA-
BaTeJIbHbIE YMEHUS CAMOCTOSITEILHOIO MPHOO-
pETEHMsI HOBBIX 3HAHUN B IPOLECCE BBINNOJIHE-
HUS IIPOEKTHBIX M y4eOHO-UCCIIEA0BATEIbCKUX
pabor;

OK 01 — OK 04,
OK 07,IIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

IIpakTrueckas pa-
6ota

ITP 30. PaGoTaTh B rpynme ¢ HCIOJHEHUEM pa3-
JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pa-
00Ty TPYIIIBI, PAIMOHAIBHO PACTIPEENATh Aes-
TEJBHOCTh B HECTaHAAPTHBIX CUTYaIUsX, OLe-
HUBATh BKJaJ KaXK/10T0 U3 YYaCTHUKOB I'PYIIIIbI
B PELICHUE PacCMaTPUBAEMOM TPOOIIEMBI;

OK 01 — OK 04,
OK 07, IIK 1.1, IIK
1.2,IIK 1.4, 1IK 1.6

IIpakTrueckas pa-
6ota

IIP 31. [IposBIsATE MOTHBAITUIO K OYYIIIEH TTPO-
(heccCHOHaTBHON JeSTELHOCTH IO CTIeIHUATbHO-
CTSIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

OK 01 — OK 04,
OK 07, TIK 1.1, IIK
1.2,IIK 1.4, IIK 1.6

[IpakTuueckas pa-
6ota
DK3aMeH




