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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma oOpa3oBarenbHOM aucuuiuiMHbl «®Pusuka»  pa3pabortaHa Ha
OCHOBE:

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmero oopazoBanus (nainee — DI'OC COO);
denepadbHOTO  TOCYAapCTBEHHOTO  O0pa30BaTEIbHOrO  CTaHAApTa  CPEIHEro
npodeccuonanbHoro oopazopanus (mamee — ®I'OC CIIO) no mpodeccun 15.01.05
Ceapuwjux (py4HOll U YACMUYHO MEXAHUZUPOBAHHOU CeaApKU (Hani1aexu)
denepasibHOM 00pa3oBaTEIbHON MPOTrpaMMBbl CPEIHEr0 OO0IIero 00pa3oBaHUs IS
y4eOHOM mucHUIUINHbL: «Du3nka

npuMepHOU pabouelt mporpaMmbl 00111€00pa30BaTEIbHON JUCITUTUIMHBI «DU3HKaY)
1Utst podheCCHOHANTBHBIX 00pa30BaTEIbHBIX OpraHu3aiuii (0a30BbIil YPOBEHB)

yueOHOoro T1utaHa mno npodeccun 08.01.29 Macmep no pemonmy u
00CTIYHCUBAHUIO UHICEHEPHBIX CUCHEM HCUTUWHO-KOMMYHATIbHO20 X03A1ICMEa.

paboueit mporpammbl 1o mpodeccun  08.01.29 Macmep no pemonmy u
00CIIYHCUBGAHUIO UHIICEHEPHBIX CUCMEM HCUTUUWIHO-KOMMYHANbHO20 XO03AUCMEA.
[Iporpamma oOGmieoOpa3oBarenbHOM  aucHUIUIMHEBL  «Du3nka» pazpaboraHa B
cootBeTcTBUM ¢ KoHienuuein npenoaaBanusi 0011e00pa3oBaTeIbHBIX IUCIUIUINH C
y4eTOM npodeccuoHaNbHON HaIpaBJICHHOCTU porpamm CpeaHero
MpOo(EeCCHOHAIBHOTO 00pa30BaHUs, peain3yeMblX Ha 0a3e OCHOBHOIO OOILEro
oOpa3oBaHusl, YTBEPXKICHHOW pacmopsikeHHeM MMUHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoit  ®enepanuun ot  30.04.2021 Ne P-98, Ha oOCHOBaHMHM MHCbMa
JlenmapTamMeHTa rocy1apCTBEHHON MOJUTHKU B cepe CpeTHEro NMpoPecCHOHATBHOIO
oOpazoBanusi W mMpodhecCUOHATBHOTO OO0ydeHus: MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparun ot 30.08.2021 Ne 05-1136 «O HampaBIeHHH METOJHK
MpEno/iIaBaHus» Ha OCHOBAaHUM MUChMa JlermapTaMeHTa rocy/1apCTBEHHON MOJUTUKA
B cdepe cpeaHero mnpodecCUOHATLHOTO 00pa3oBaHus U MPOdEeCCHOHAIBHOTO
o0yuenusst MunucrepcrBa npocBenienust Poccuiickoit ot 01. 03.2023 Ne(05-592 «O
HaIlpaBJICHUU PEKOMEHAALINI.

Conepxxanue paboyeit mporpamMMbl Mo 0OO0IIE00pa30BaTEIbHON AUCIUILIINHE
«Duzuka» pazpaboTaHO HA OCHOBE:

CUHXpOHM3auKu obOpazoBarelbHbIX pe3yiabTaroB GI'OC COO (JUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yyetom npoduibHON
HaIpaBJICHHOCTH MPOQecCuu/ CreuaIbHOCTH,

UHTETpallii M TMPEEeMCTBEHHOCTH COJIEp)KaHUsl IO 00I11e00pa3oBaTeIbHON

aucuuiinHe «DPu3uka» | coAepkKaHHs y4eOHBbIX AMCUMILUINH, MPodeccnoHaIbHbBIX
moayiaeit @I'OC CIIO.



1.1. Mecto  y4eOHOr0 mpeaMera B  CTPYKTYpe  OCHOBHOM
00pa3oBaTeJbHOI MPOrPpaMMBbI:

1.2 O6meoOpa3oBaTenbHas AucCIUIIMHA «Du3nka» sBISETCS 00s3aTeIbHON
4acThi0 0O0MIe00pa30BaTENBLHOTO IHMKJIAa 00pa30BaTEIbHOW MPOrPaMMbl CPETHErO
npodeccronansHoro odpazoBanusa (ganee — OOII CIIO) mo mnpodeccun 08.01.29
Macmep no pemonmy u O00CAYHCUGAHUIO  UHMHCEHEPHBIX CUCHEM HCUTUUWLHO-
KOMMYHAbHO20 X03Alicmeéa Ha 0a3e OCHOBHOrO 00miero oOpa3oBaHUA C
MOJIy4YE€HUEM CPETHET0 00IIero 0opa3oBaHusl.

Ha uzyuenue ob6meoOpa3oBaTenbHOM qucuminibel «dusuka» mo mpodeccuu
08.01.29 Macmep no pemonmy u O0OCAYHCUBAHUIO  UHNHCEHEPHBIX CUCHIEM
HCUNUUIHO-KOMMYHAIbHO20 X03aiicmea oTBoauTcss 180 4acoB B COOTBETCTBHH C
y4€OHBIM TUTAHOM.

B mnporpamme TeopeTHUeCKHE CBEICHUS JIOMOJIHAIOTCS JabOpaTOPHBIMH U
MPaKTUYECKUMHU 3aHSATUSMU B COOTBETCTBUHU C yUYEOHBIM IJIAHOM IO CIEIUATBHOCTH.

[Iporpamma coaepKUT TeMaTUYECKUIN TUTaH, OTPAKAIOIIUN KOJIMYECTBO YaCOB,
BBIJICIISIEMOE HAa M3yYEeHHE pa3lelioB U TeM B paMKax o00I11eo0pa3oBaTeIbHON
TUCIUTUINHBL «DU3nKay

KoHTposnb kauecTBa 0CBOEHHUS 00111€00pa30BaTEIbHON TUCIUTITUHBI « DU3HKa»
MIPOBOJIUTCS B MPOIIECCE TEKYIIET0 KOHTPOJISI U MPOMEKYTOUHON aTTECTAIUH.

u3y4yaeTcss B 00meo0pa3oBaTE€IbHOM IIHMKJIE OCHOBHOW 00pa3oBaTelbHOU
nporpamMmsel cpeaHero npodeccruonanbHoro oopazoanus (nanee — OOII CIIO) na
0aze OCHOBHOro oOmiero oOpa3oBaHUS C MOJY4YEHUEM CpEIHEro OOIero
o0pa3oBaHus.
Ha uzyuenue npeamera «duzuka» o 08.01.29 Macmep no pemonmy u
00CTIYHCUBAHUIO UHIHCEHEPHBIX CUCHEM HCUTUUHO-KOMMYHAIbHO20 X03A1ICMEa

OtBoautcs 180 yacoB B COOTBETCTBHUH C y4eOHBIM IiaHoM 1o mipodeccun 08.01.29

Macmep no pemonmy u O0OCAYHCUBAHUIO  UHNHCEHEPHBIX CUCHEM HCUTUUWLHO-
KOMMYHAIbHO20 X0331ICMea
B nmporpamMme TeopeTHueckue CBEACHHUS JOMOJHAIOTCS JaOOpPaTOpPHBIMU U
MPAKTUUYECKUMH 3aHSATHSMH B COOTBETCTBUU C YYEOHBIM IUIAHOM MO Tpodeccuu
08.01.29 Macmep no pemonmy u O0OCAYHCUBAHUIO  UHIHCEHEPHBIX CUCHIEM
HCUTTUUWHO-KOMMYHATIbHO20 X03ATUCMEA

IIporpaMma COIEpPKUT TEMATUUYECKUH TUIAH, OTPAKAIOIIMN KOJIUYECTBO YaCOB,
BBIIEJISIEMOE HAa U3yUEHUE Pa3/Ie]ioB U TeM B paMkax npeamera«duszuka». KoHTposb
KauecTBa ocBoeHus mnpeamera «®Du3uKa» MPOBOJUTCA B MPOIECCE TEKYILETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTeCTaluH.

Texymuii KOHTPOJIb TPOBOJUTCS B MpEJeIax yueOHOTO BpEMEHHU, OTBEAECHHOTO
Ha MpEeAMET, KaK TPAJAWIIMOHHBIMHU, TaK ¥ WHHOBAIIMOHHBIMH METOJAMH, BKIIFOUas
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynpTaThl  KOHTPOJIS  YYWTBHIBAIOTCS  NIPH
MO/IBEICHUH UTOTOB 110 IIPEIMETY.

[TpomexyTouHas arrecTalusi NPOBOAMTCA B (GopMe SK3aMeHa MO0 HUTOTraM
W3YYEHUS JUCIHUILTAHBL



1.2. Heau u 3aaa4u 0011e00pa3oBaATEIbHON JTUCHMILIHHBI

Peanuzanus nporpammsel 0011e00pa3oBaTeibHON  TUCHUIUIMHBL «Du3uka» B

ctpykrype OOII CIIO HanpaBieHa Ha JOCTUKEHUE LEIH T10:
OCBOCHMIO 00pazoBaTenbHbIX pe3yibTaToB OI'OC COO: nuynoctHbie (JIP),
MetarnpeameTHsie (MP), npeaMeTHbie 0a30BOro ypoBHS ,
MOJIFOTOBKE 00YYAIOMUXCS K OCBOCHHUIO OOIMIMX U PO(ECCHOHATBHBIX KOMIETSHIIUN
(manee — OK, IIK) B cootBetcTBHM ¢ ®PI'OC CIIO no npodeccuu 08.01.29 Macmep
no pemMoHmy U  00CAYHCUBAHUIO UHICEHEPHBIX  CUCHEM  HCUTUUHO-
KOMMYHAIbHO20 X03A1ICMEa
CopeprkaHre mporpaMMbl HaIpaBJIE€HO HA JOCTHXKEHHE CIAEAYIOIIMX 3a/1ay:
— @OpMHpOBaHUE Yy CTYJICHTOB (YHKIMOHATBFHOM TPaMOTHOCTH U
METANpPEIMETHBIX YMEHUW Yepe3 BBINOJHEHUE HCCIEN0BATENbCKON U
MPAKTUYECKON AESATEIbHOCTH.
— OsBnazeHue  OCHOBaMHM  Y4Y€OHO-HUCCIEOBATEIbCKON  JICSITENIBHOCTH,
NPUMEHEHUEM TOJYYCHHBIX 3HAHUW TMPU PEIICHUU TMPAKTUYECKUX U
TEOPETUYECKHX 3a/1a4
B mporiecce ocBoenust 0011eo0pa3oBaTeIbHON TUCHUIUIMHBL «DU3UKa» Y
oOy4JaronIuxcs [eJIeHaIpaBIeHHO (OPMUPYIOTCSI YHUBEPCATbHbIE YUEOHbIE IEHCTBUS
(mamee — VYVY]), Bmodas (opMupoBaHHEe KOMIIETEHIIMH B 00JlacTh y4eOHO-
HCCIIEIOBATENIbCKON M TPOEKTHOW JEATENbHOCTH, KOTOPbIE B CBOK OYEPEdb
00ecreunBalT MPEEMCTBEHHOCTh (QopmupoBanusi o6mmx komneteHmin OI'OC
CIIO.

dopmupoBaHue VYVY]I  opueHTHpoBaHO Ha  MPOQECCHOHATBLHOE
CaMOOTIPEICIICHHE 00YYaIOIUXCsl, pa3BUTHE 0A30BBIX YMPABJICHUYECKUX YMEHUH TIO
MJIAHUPOBAHMIO U MPOEKTUPOBAHUIO CBOETO MPOGECCHOHAIBHOTO Oy AYIIIETO.



1.3.
1.4, OO0masi xapaKTepuCTHKA 00111e00pa30BaTEIbHON IUCIUILINHBI

Ob6meoOpazoBarenbHas guciuiuinHa — «DU3UKa» HMEET MEXIUCHUILTMHAPHYIO
CBA3b C JAUCIUIUIMHAMHM 00111€00pa3oBaTeIbHOr0 U 0011e-npodhecCuoOHaIbHOIO
IMKIOB: MareMmaThka, HWH(OpMaTHUKa, XUMHUS , OCHOBBI 3JEKTPOTEXHUKH,
0€30MacHOCTh KU3HENEATEIbHOCTH; a TaKKe MEXAUCIUIUIMHAPHBIMU KypCcaMu
(mamee - MJIK) mpodeccuonanmpHOro mukia:  [IpoBemeHue MOATOTOBUTEIBHBIX,
COOPOYHBIX OIEpaluii mepe CBapKOW, 3aYUCTKAa U KOHTPOJIb CBapHBIX IIBOB IMOCIE
CBapKH. O6mieoOpa3zoBaTeabHas JTUCHUILINHA «Duznka» uMeeT
MEXKJIUCIUIUIMHAPHYIO CBSI3b € y4eOHOW aucuurminHod «OOIine KOMIETEHIUU
npodeccronanay o0Ie-npohecCHOHAIBHOTO ITUKIIA B YaCTH Pa3BUTHS
€CTEeCTBEHHOHAYYHOM TPAMOTHOCTH, a Takke (DOPMUPOBAHUS OOIIMX KOMIIETCHIIUHN B
chepe paborel ¢ wuH(DOpmalued, caMOOpraHu3alid U  CaMOYIPAaBIICHUS,
KOMMYHUKAIUH.

ConepxaHue mOpeIMeTa HalpaBlICHO Ha JOCTH)KEHUE JIMYHOCTHBIX,
METaIpeAMETHBIX W MPEAMETHBIX PE3YJIbTaTOB OOYUYEHHUS, PErIaMeHTHPOBAHHBIX
dI'OC COO.

B npoduibHyI0 COCTaBISIONIYIO TIO MPEAMETY BXOJIUT TPO(eccHoHaTIbHO-
OpUEHTHUPOBAHHOE COepKaHue, HeoOXoauMoe it (GOPMHUPOBAHUS Y O0YyHArOITUXCS
0o01muX U MpodeccHoHaIbHBIX KOMIETCHIINI. B 1esx moAroToOBKM 00y4Jaronuxcs K
Oynyueld nmpodecCHOHaNbHON NEATeTbHOCTH MPU HM3YyYEHHH Y4eOHOTo mpeaMera
«Dusuka» ocodboe BHUMaHUE YAEISIETCS UCI0JIb30BaHUIO HH(POopMauu (PU3nYecKoro
COJICp’KaHMsl  TPU  PEIICHUU  y4YEeOHBIX, MPAKTHUUECKUX, TMPOCKTHBIX U
HCCIIEIOBATENbCKUX 3aJ1ay, MHTErPUPYsT UHPOPMAIIUIO U3 PA3TUYHBIX UCTOYHUKOB U
KpUTHUYECKA €€ OIEHMBAas;,  pa3inyarb MU YMETh MWCIOJIb30BaTh B Yy4eOHO-
MCCJIEIOBATENIbCKOM JACSATEIHPHOCTA METOJbl HAy4YHOTO TO3HaHWs (HAONIOACHHE,
ONMCAaHUE, MU3MEPEHHE, DKCIIEPUMEHT, BBIIBHIKCHUE TUIIOTE3bl, MOJECIUPOBAHUE U
ap.) u GopmMbl HAydHOTO TO3HAHUA ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYS HA
MpUMeEpax uxX pojb U MECTO B HAYYHOM MTO3HAHUU;

B nporpamme no yue6Hoi nuctiuminae «Dusnkay, peaan3yeMoi mpu MoAroTOBKE
0OyJaronuXxcsi Mo CHeUaIbHOCTIM, MPOQPUIHHO - OPUEHTUPOBAHHOE COJCPKAHUE
HaxXOJUT OTPa)KEHHE B pa3jeiax:

— Mexanuka.
— MonexynspHas Gpu3uka U TepMOIMHAMHUKA.
— DJEeKTpOANHAMUKA.



1.1.

1 Ha ocHoBe PI'OC COO

B pamkax mporpamMmbl
(JIP), meranpeametnbie (MP) oOmue u mnpeaMeTHbIe

00111e00pa30BaTEeIbHON AUCITUTIIIMHBI

IInanupyembie pe3yIbTaThl 0CBOCHHUS 0011e00pPa30BaTe/IbHON IMCUMILVINHBI B cooTBeTcTBMU ¢ PI'OC CIIO

«Duzuka» O6y‘{aI-0HlI/IMI/IC$[ OCBAUBAIOTCsA JITHMYHOCTHBIC

(ITP) (mucuuIIMHApHBIE) pPE3yNbTaThl B COOTBETCTBUM C

tpeboBanusiMu OI'OC cpeanero obdmiero obpazoBanusa. Ocoboe 3HAYEHUE AUCIUIUIMHA UMEET Npu (GOPMHUPOBAHUU U
Pa3BUTHHU OOIIMX U MPO(PECCHOHATIBHBIX KOMIETEHIIMI MO CIEeNUaIbHOCTH.

O01mme KOMIIETEHIINHT

IInanupyemMsle pe3yJbTaThl 00yUeHHs

O6ume’ JIMCHMILIHHAPHBIE”
OK 01. Beibupats criocoOsl B yacTu Tpy/10BOr0 BOCIIUTAHUS: -- copMUpOBaTh MPEACTABICHUS O POJIH U MecTe (U3UKU U
peILIeHHMs 3314 -TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH[ACTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTHMHE MHpa, O
podeCCUOHATLHON MacTepCTBa, TPYI0TO0HE; crcTeMooOpa3ymleil poiar (U3MKH B Pa3BUTUU ECTECTBCHHBIX
eI TeIbHOCTH IPUMEHHUTENIBHO| -  TOTOBHOCTh K  AKTUBHOW  JCATEIbHOCTHHAYK, TEXHHUKH W COBPEMCHHBIX TEXHOJOTMH, O BKIAJE

K Pa3JIMYHbBIM KOHTCKCTaM

TEXHOJIOTMYECKOM M COLIMAJIbHOM HANPABIEHHOCTH,

CIIOCOOHOCTh ~ MHUIIMMPOBATH, IJIAHUPOBATh U

CAMOCTOATCIIBHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

HUHTEpeC K Ppa3JInYHbIM

npodeccnoHanbHOM e TENbHOCTH,

Osuanenue YHHBEPCAJIbHBIMH yY4eOHBIMH
MO3HABATEJIbHBIMHU AeHCTBUAMM:

a) 0a30Bble  JIOTMUYECKHE  JEHCTBUS: -
CaMOCTOSTENIEHO (dhopMynupoBarthb )51

AKTyaJIM3UpOBaTh NPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIM NpHU3HAK WY
OCHOBaHHUSl Ul CpaBHEHUS, KiacCUPUKAUU M|

0000IICHHS;

[POCCUICKHMX ¥ 3apYOEKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;

NOHMMaHWe (PHU3MUECKONW CYITHOCTH HAOIIOaeMbIX SIBICHUH]
MUKpDOMHpa, MaKpoMHpa W MeraMHpa; I[OHMMaHUE pPOJIx
ACTPOHOMHH B IPAaKTUYECKOW JIEATEIIBHOCTHM 4YEJIOBEKa W

nanbHEeHIIeM Hay4YHO-TEXHHYECKOM DPAa3BUTHUH, PONU (PU3MKH B
(bopMHpOBaHUN Kpyrozopa U (YHKIHOHAIBHOW I'PaMOTHOCTH|
YeNIOBEKA JJIs PEILICHUS IPAKTUYECKUX 3aay;

- copMHpOBaThP yMEHHUS pellaTh pacueTHbIE 3a/Ja4d C SIBHO
3aJaHHON (PU3NYECKON MOJEIbIO, UCTIONb3Yys (PU3NUECKUE 3aKOHB]
1 IIPUHOUIIBI; HAa OCHOBC aHAJIM3a YCJIOBUA 3adadyun BI)I6I/IpaTI)
(bU3UYIECKYI0 MOJIEb,

(hopMyIibl, HEOOXOAUMBIE JJIs €€ PEICHUs, TIPOBOJUTH PACUETHI U

BBIICIATH q)nanecxne BCJIMUUHBI N
OIICHUBATh PCAJIbHOCTH IOJTYYCHHOI'0 3HAYCHHA q)HBI/I‘IeCKOﬁ

IBCJIMYHHBI, peuaTtb Ka4C€CTBCHHBIC 3aga4u, BBICTpanBad

OMPCACIIATEL HCJIN ACATCIBHOCTHU, 3aaBaTh

FIOTUYCCKH HECTIPOTUBOPCUNUBYIO LICIIOYKY paccymneHHﬁ C OHOpOﬁ

! Yka3blBatoTcA IMUHOCTHbIE U meTanpeameTHble pesynbTtaTbhl 3 ®rOC COO (B nocneaHen peaakumm ot 12.08.2022) B oTrnaronbHom dopme, popmupyemble 06w,e06pa3oBaTeNbHON AUCLUNIMHON
2 OucumnanHapHble (NpegmeTHble) pe3yabTaThl YKa3blBalOTCA B COOTBETCTBMM C UX NOAHbIM nepeyHem Bo ®FOC COO (B nocneaHel pegakumm ot 12.08.2022



[mapaMCTpbl W  KPUTCPUU KX  HOCTHUIKCHUS,
BLIABJIAITH 3aKOHOMCPHOCTU HW IHIPOTUBOPCHHUA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTHUBLI B ACATCIIbHOCTb, OLNCHNBATD|
COOTBECTCTBHUE PE3YIHTATOB
[PUCKH HOCJ'IGI[CTBI/Iﬁ JACATCIbHOCTH,
pa3BUBAThL KPEATUBHOC MBINIJICHUC IIPU PCUHICHUN

PKU3HCHHBIX HpO6J’ICM

oeiisiM, OLICHHUBATDH

0) 6a30BBIC UCCIICIOBATEILCKUE JICHCTBHS:

- BJIAaJCTh HaBBIKAMHU Y4EOHO-HMCCIIEI0BATEIbCKOM
154 HpOeKTHOﬁ ACATCIIbHOCTH, HABBIKAMHU PAa3pCIICHUS
pooIieMm;

- BBIABIATH TNPHUYUHHO-CJICICTBCHHBIC CBSI3U H
AKTYaJIM3UpPOBATh 3a/1ady, BBIJIBUTaTh THIIOTE3Y €€
peICHMS, HAXOJ/IUTh apryMeHThI st
TOKa3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh
[1apaMeTpsbl U KPUTEPUU PEIICHUS,

- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCIICHHA
3ada4n pE3YybTaThbl, KPUTUUYCCKH OLCHHUBATL UX|

JIOCTOBCPHOCTb, IMPOrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCTb NCPCHOCUTH 3HAHUS B ITO3HABATCIIbBHYIO U
IIPAKTUYCCKYHO o0ractu KU3HCACATCIIBHOCTH,

YMCThL HUHTCIPUPOBATH 3HAHUA W3  PaA3HBIX]

MpeIMETHBIX 00IacTei;

BBIABUT'AaTh HOBBIC nacu, npeajiaraTb

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

CIIOCOOHOCTH nx HUCIIOJIb30BAHUS B

[TO3HABATEIIBHON U COLUAIBHOM IPAKTUKE

Ha NU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,

- BIIQJICTh OCHOBOIIOJIATAIOIIMMH (PU3MYECKUMH MOHATHSIMH U
BETMYMHAMU, XapaKTEPU3YIOMUMHU (GU3HUECKUE TIPOIIECCHI
(CBSI3aHHBIMHM C MEXaHHYECKHUM JIBUKCHUEM, B3aMOICHCTBHEM
TeJI, MeXaHMYCCKHUMU KOJIeOaHUSIMHU U BOJIHAMH; aTOMHO -
MOJIEKYJISIPHBIM CTPOEHUEM BELIECTBA, TEIJIOBBIMU MPOLIECCAMU;
PICKTPUYECKUM M MAarHUTHBIM MOJISIMH, SJICKTPUUECKUM TOKOM,
PIICKTPOMArHUTHBIMH KOJICOAHUSMHU U BOJTHAMU; ONITUICCKUMU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMU, CTDOCHHEM aTOMa U
ATOMHOTO SI/Ipa, PAIMOAKTUBHOCTHIO); BIAJACHUE
OCHOBOITOJIAratOIUMH aCTPOHOMUYECKUMU MMOHATUSIMH,
[MO3BOJISIOIIMME XapaKTeprU30BaTh MPOLIECCHI, TPOUCXOASAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXKTaJIaKTUUECKON Cpeie;
NBMDKCHUE HEOCCHBIX TEl, DBOJIIOLIUIO 3Be3]] U BeeneHnoii;

- chopmupoBaTH YMEHUSI IPUMEHATH OCHOBOTIOJIATAIOIINE
ACTPOHOMUYECKUE MTOHATHS, TEOPUH U 3aKOHBI I aHAJIN3a U
00BICHEHUS (PU3HUECKUX MPOIIECCOB, MPOUCXOIANINX HA 3BE3/1aX,
B 3BE€3/IHBIX CUCTEMAX, B MEKTATAKTUYECKON Cpelie, IBUKECHUS
HEOCCHBIX TEJI, DBOJIIOIUY 3Be3]T U BcelleHHO;

- BJIQJIETh 3aKOHOMEPHOCTAMM, 3aKOHAMHU U TEOPUSIMH (3aKOH
BCceMUPHOTO TArorenus, I, Il u 11l 3akonsr HeroToHA, 3aK0H
COXpPaHEHUS MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHUS
MMITYJIbCa, MPUHIIUI CYNEPIO3ULIUU CUJI, TPUHIIMIT
[PAaBHOIIPABHOCTH MHEPIIMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISPHO-
KUHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
[epBBI 3aKOH TEPMOJIMHAMUKY; 3aKOH COXPaHEHUS
PIEKTPUIECKOTO 3apsja, 3akoH Kymona, 3akon OMa st ygacTka
reru, 3aKkoH OMa /TS TTOJTHOU AJIEKTPUIECKOM IeNH, 3aKOH

I[)KOYJ'IH - HeHua, 3aKOH 3HeKTpOMaFHI/ITHOﬁ HUHAYKIWUH, 3aKOH




COXPAHEHHUS SHEPTUH, 3aKOH MPSAMOJIMHENHOrO paclpoCTpaHEHU
CBETa, 3aKOH OTPAXCHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA; 3aKOH
COXPAHEHHUsI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXPAHEHHUs IEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
MacCcOBOI'0 YHCIia, MOCTyIaThl bopa, 3aKoH palnoakTUBHOTO
[pacmaia); yBepeHHOE UCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e (U3NUECKUX SIBICHUN U

MHTEpIpeTanuy HHGOpMaIuy,
1 “HGOPMAIIMOHHBIE
TEXHOJIOTUH JIJISl BBITOJIHEHUS
3aad npodeccuoHanbHON

e TeTbHOCTH

Pa3BUTHUA HAYKU H O6H.[CCTB€HHOI71 IIPpAKTHUKH,
OCHOBAaHHOI'O Juaaore KYJIBTYP,
CHOCO6CTBYIOH_ICFO OCO3HAaHHMIO CBOCTrO MECTa B
COBCPUHICHCTBOBAHUC]

Ha

[OJUKYJIbTYPHOM MUDE; -
SI3IKOBOM M YMTATEJIbCKOM KYJBTYPhI KaK CpPEJCTBA
B3aUMOJICVCTBHS MEXK]y JIFOJbMU W TTO3HAHUS MUPA;
- OCO3HaHHWE IIEHHOCTH HAYYHOM JE€ATEIbHOCTH,

FOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO u
MICCIIEIOBATENBCKYIO NEATENBHOCTh UHANBUIYAIBHO
1 B TpyIIIE;

OBnanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

M03HABATEJILHBIMH AeliCTBUSIMU:

a ) pabota ¢ uHpOpMaLueit:

- BJAJeTh HABBIKAMH TIOJTYYECHHUs HH(DOpMAIu W3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TTOWCK, aHAIN3, CHCTEMATHU3ALHUI0 U
MHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHIOB H

(hopM mpeICTaBICHHUS,

- CO3JaBaTb TCKCTbl B Pa3JIMYHBIX (bopMaTax C

[IPOLIECCOB
OK 02. Mcnonb3oBaTh B 06s1acTH HEHHOCTH HAYYHOI'0 O3HAHUS: - YMETh yYUTHIBATh TPAHULBI TPUMEHEHHUS H3Y4YCHHBIX|
COBPEMEHHBIE CPEJICTBA - c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,(DU3UYECKIX MOJEJICH: MarepuanbHas TOYKa, HHEpIHAIbHAs
[IOKCKa, aHaJIN3a U COOTBETCTBYIOLLIETO COBPEMEHHOMY YpOBHIO[CUCTEMA OTCYETa, WACAJIBHBIM ra3; MOJEIN CTPOCHHUS TIa30B,

)KHI[KOCTCIZ n TBCPAbIX TCI, TOYCUHBIN 3HeKTpI/I‘leCKHﬁ 3apsd,
MACPHAsA MOACJIb aTOMa, HYKJIOHHAA MOJICIIb ATOMHOTO dApa IpH
[PCICHU N (I)I/ISI/I‘IGCKI/IX 3aJa4




y4eToM Ha3HaueHuss HHQOpMAMu U  LEJIEBOH

ayJIUTOpUH, BHIOMpas  ONTUMAIbHYIO  (HopMy
[PECTaBICHNUS U BU3yaIH3alUH;

- OLICHWBAThb JOCTOBEPHOCTb, JIETUHTHUMHOCTH|
MHpOpMalMK, €€ COOTBETCTBHE IPABOBBIM H

MOPaJIbHO-3TUYCCKUM HOPMaM,;

- HCIIOJIb30BAThb CpPCACTBA I/IH(i)OpMaI_II/IOHHBIX H
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX Hu

OpPraHM3alMOHHBIX  3a7ad  C  COOJIOAEHHEM
TpeOOBAaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,
TUTHEHBI,  pecypcocOepeKeHus,

HOpM

MPAaBOBBIX U
PTUYECKUX
0€301I1aCHOCTH;

HODM, nH(pOpMaIMOHHON

- BJIaZIeTh HaBBIKAMHU DPACHO3HABAaHMS M 3aIIUTHI
nHbopManuy, HWHGOPMAIIMOHHONW  0E30MacHOCTH
ITYHOCTH.

OK 03. Ilnanuposats u
[peaTn30BbIBaTh COOCTBEHHOE
mpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeAPUHUMATENBCKYIO

e TebHOCT B
npodeccroHanbHOM chepe,
MCIT0JIb30BATh 3HAHUS 110
(brHAaHCOBOW I'PaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHSIX

B o0s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
. -- ¢(hopMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMS,
HTUYECKOTO IMOBEJIEHHS; - CIOCOOHOCTh OLIEHUBATh
CUTyallUl0 M TPUHUMAaThb OCO3HAHHBIE PpELICHMS,
OPUEHTHUPYSICh HA MOPAJIbHOHPABCTBEHHBIE HOPMBI U
LIEHHOCTH;
- OCO3HAaHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
Oynywero; -
OTHOIIEHWE K CBOMM POJIUTENSIM U (MJIH) JIpYrum|

YCTOfIqI/IBOFO OTBETCTBECHHOC]

qJICHAaM CEMbH, CO3JaHUIKO CEMBHM Ha OCHOBC

OCO3HAHHOTO TMPUHATUSA I[IEHHOCTEH CEMEWHOMI

PKU3HHU B COOTBCTCTBHU C TpaJullUIMHU HAPOIAOB

- BJQJAETh OCHOBHBIMM METOJAAMH HAYYHOIO  IIO3HAHHS,
MCTIONB3YEMBIMU B (DM3UKE: TPOBOJIUTH TMPSMbIE U KOCBEHHBIE
u3MepeHusl (U3MYECKUX BEJIMYMH, BBIOMpas ONTHUMAIbHBIH
Croco0 HM3MEpPEeHHUs M HCIIONb3Yys H3BECTHBIE METOJBI OLEHKH
[MOIPEIIHOCTEN U3MEPEHUN,

HCCIIeIOBaHNE

BCJIMYUH C MHCIIOJIb30BAHUECM IIPSMBIX H3MCpCHHﬁ, OOBSICHATH

- IMPOBOAUTD 3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX

IMOJIYUCHHBIC PEC3YJIbTaThbl, WCIIOJb3YyA CbI/ISI/I‘-IeCKI/Ie TCOpHHU,
3aAKOHBI M TIIOHATHUS, M J€JIaTb BBIBOJbI, CO6J'II-O)IaTB IMpaBHJIa]
0€30MacHOTO TpyAa MpPH TPOBEICHUHM HWCCIEIOBaHUI B paMKax
yaeOHOro y4eOHO-UCCIIeI0BaTENbCKON

JICATCIIBHOCTH C HCIIOJIB30BAHHEM LII/I(prBLIX HU3MCPUTCIIbHBIX

JKCIIEpUMEHTa U

Poccuu;

YCTPOMCTB 1 J1aOOPaTOPHOTO 000PYAOBAHUS;




OBy1aieHHe YHMBEPCAJIBHBIMHU PeryisiTHBHBIMU
NeHCTBUAMMU:

a)  caMoOpraHu3aunMs: -  CaMOCTOSTEIbHO
OCYLIECTBJIATh  IO3HABATEIbHYK)  JEATEIBHOCTD,
BBISIBJIATh 1IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4u B o0pa3oBaTenbHON
NEATEIBHOCTY M KU3HEHHBIX  CUTyaUusX; -
CaMOCTOSITEJIBHO ~ COCTABJIATH  IUIAH  PELICHUS]
MpoOJIEeMBl C YY4E€TOM HMEIOIIHUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH H MPEINOYTCHUH; -
1aBaTh OLICHKY HOBBIM CUTYalUsIM; CIIOCOOCTBOBATH,
(hOPMHUPOBAHUIO U TIPOSIBIICHHUIO ITHPOKON dPYIUIIHA
B pa3HbIX 00JACTAX 3HAHUN, NOCTOSHHO MOBBIIIATH
cBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTpOJb:  MCIIOJIb30BaTh  IPUEMBI
pediekcuu Ui OLIEHKH CUTYalluu, BEIOOpa BEPHOTO
peuieHus; -  yMETb  OLICHMBAaThb pPUCKH W
CBOCBPEMEHHO INPUHUMAaTh pEIICHHS IO HUX
CHIDKEHHIO; B)  OSMOIMOHAJbHBIA  MHTEIUIEKT,
[peoiaralonii copMHUpOBaHHOCTL: BHYTPEHHEH
MOTHUBALIUH, BKJIFOYAKOIIEH CTPEMIICHHE K|
NOCTWIKEHUIO €AW W YCIEXy,  ONTUMH3M,
MHULMATUBHOCTb, YMEHUE ACHCTBOBATb, UCXOIA M3
CBOUX BO3MOXKHOCTEH;

- DMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh NMOHMMATh,
PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0
[pU OCYIIECTBIEHUN KOMMYHHKAIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONIEPEKUBAHUIO;

- COIIMAIBHBIX HAaBBIKOB, BKJIFOYAIOIIHUX]

--C(hOPMHPOBAHHOCTh TPEJACTABICHUNA O METOJAX IOTYICHHUS
HAYYHBIX aCTPOHOMUYECKUX 3HAHUI

CITOCOOHOCTH BBICTPANBATh OTHOUICHUA C APYTHMU




JIFOAbMU, 3a60TI/ITBC$I, IMPOSABJIATH HHTCPECC 41
pa3perath KOHQIUKTHI

OK 04. O¢ddexrnuBHO
B3aMMO/ICHCTBOBATH U
[paboTaTh B KOJUICKTHBE U
KOMaHIe

- TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BAHHUIO H
CaMOpa3BUTHIO, CaMOCTOATEILHOCTH 4|
CaMOOIIPEJICIICHUIO; -OBJIaJICHUE HABBIKAMH YUEOHO-
MCCIIEIOBATEIIbCKOM, TMPOEKTHOM U  COLMAIBHOM
eI TeIbHOCTH;

OBaaaenue YHHBEPCAJbHBIMH
KOMMYHUKATHUBHBIMU JIeHiCTBUSAMM:

0) cOBMECTHasl I€SITEIbHOCT:

- TIOHUMaTh M UCIOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBUyaIbHOU pabOThI;

- NPUHUMATH IICJIM COBMECTHOM JeATEIHHOCTH,
OpraHU30BBIBATh M KOOPJIWHUPOBAThH ACHCTBHUS II0
ee JOCTIDKEHUIO: COCTaBIATh IUIAH JEHCTBUH,
[pactpeiesiaTh POk C Y4€TOM MHEHUW yYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOpDAWMHUPOBATH M BBIIOJHATH pPadOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJIBHOTO il
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYLIECTBJISITh TO3UTHUBHOE CTPATETMUECKOE
[MOBEJICHUE B PA3JIMYHBIX CUTYyalUsAX, IMPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJj1alecHHe YHHBEPCAJbHBIMHM PeryisiTUBHbIMH
el CTBUSAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- TIpUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX
ITI0/IeH TIPU aHAJTM3€ PE3YJIbTATOB JEATEILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX JHOJIEH

- OBJIAJETh YMEHUSAMHU paboTaTh B TPYIIE C BHIIOJHEHUEM]
[PA3TMYHBIX COLIMANIBHBIX POJIEH, IUIAHUPOBaTh PabOTy TPYMIIbI,
[PAllMOHATILHO pacHpelessaTh AesTeNbHOCTh B HECTaHAAPTHBIX|
CUTYaIUsX, aIeKBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB
pYIMIbL B pEelICHUE paccMaTprUBaeMoil mpoOaemMbl

Ha OIINOKH;




pa3BUBaTh CIIOCOOHOCTH IOHMMAaThb MHpP C
[IO3ULIMU IPYrOro YEI0BEKa.

OK 05. OcymiecTBisiTh yCTHYIO
11 TMCbMEHHYIO
KOMMYHHUKALMIO Ha
rOCYJapCTBEHHOM S3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COILIMAIIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

- B o6s1acTH 3¢TETHYECKOT0 BOCIUTAHUS:
ACTETUYECKOEC OTHOIICHHE K MHUDY,
ACTETUKY  HAYYHOTO HPUCYIIETO
(hbU3UIECKOI HayKe;

- CIOCOOHOCTh BOCIIPHHHMATH Pa3JIMYHBIC BUJIb]

BKJIIO4asg
TBOpPYCCTBA,

MCKYCCTBA, Tpaiulluu W TBOPUYCCTBO CBOCTO U

PYTrUX  HapoJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAJIbHOC

- Y6G)KIIGHHOCTI) B 3HAYMMOCTH AJIA JIMYHOCTU U
O6H.I€CTB3. OTCUCCTBCHHOTO U MHPOBOI'O HUCKYCCTBA,
ODTHUYCCKUX KYJIBTYPHBIX TpaI[I/II_[I/Iﬁ U HapOJHOI'o
TBOPYCCTBA,

- TOTOBHOCTb K CAMOBBIP@XCHHIO B Pa3HbIX BUAAX
MCKyCCTBAa, CTPEMIJICHME IPOSBIATH  KayeCTBA
TBOPYECKOM JIMYHOCTH;

Osaagenne YHHBEPCAJIbHBIMH

KOMMYHHKATHBHBIMH JIEHCTBUSIMM:

a) oOIIeHue: - OCYHIECTBIATh KOMMYHHKAIIUU BO
Bcex cdepax KU3HY;
pacrio3HaBaTh ~ HeBepOallbHbIE  CPEJCTBA
0OIIIEHHs, TOHMMATh 3HaYE€HHE COIMAIbLHBIX 3HAKOB,
[pacro3HaBaTh MPEINOCHIIKU KOH()JINKTHBIX|

CUTYyalui ¥ cMsr4aTh KOH(IUKTHI;
- pa3BEepHYTO M JIOTUYHO H3Jaratb CBOK TOYKY
3PEHHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

- yMEThb pacro3HaBaTh (U3NUYECKHUE sBICHHUS (TPOLECCH) U
OOBSICHATh UX HA OCHOBE U3Y4YEHHBIX 3aKOHOB!

PaBHOMEpPHOE M PABHOYCKOPEHHOE IMPSIMOJIMHENHOE JIBUXKEHHUE,
CBOOOJHOE MaJCHUE Tell, ABMKCHHE 110 OKPYXHOCTH, MUHEPLHS,
B3aUMOJICIiCTBUE TeJ, KojeOaTeabHOe JIBUXKEHHUE,

muddys3us,
CTPOCHHE KUIKOCTSH U TBEPJBIX TN, U3MCHEHHE 00beMa Tell IPH

pE30HaHC,
BOJIHOBOE  JIBHMIKEHHUE; OpOYHOBCKOE JIBUXKCHUE,
HarpeBaHuU (OXJIAKIEHUM), TEIUIOBOE pPaBHOBECHE, HCIapeHUeE,
KOHACHCAlWs, IIJIAaBJICHUC, KPUCTAJUIN3alUs, KUIICHUC, BJIIA)KHOCTD
BO3/yXa, CBA3b CpEJHEH KHHETHMYECKOW HSHEPrud TEIUIOBOIO
NIBIDKEHUST MOJIEKYJ ¢ aOCONIOTHOM TeMmnepaTypol, MOBBIIICHUE
NaBJIeHMs ra3a IpH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBS3b

MCKAY  MNapaMeTpaMu  COCTOsSIHUS Tra3a B HU30IIPOLECCAX;
DJICKTpU3alusa  TECI, B3aI/IMOI[eI\/’ICTBI/Ie 3apsAa0B, HarpCBaHUC
IIPOBOAHHKA C TOKOM, BBaHMOHGﬁCTBHC MAarHuToOB,

DIIEKTPOMArHUTHAsT WHIYKIHSA, JEHCTBHE MAarHUTHOTO TIOJS HA
MPOBOJIHUK C TOKOM W JBIKYIIMWCS 3apsill, SJEKTPOMAarHUTHBIC
KOJICOAHUSI U BOJHBI, NPSIMOJIUHEHHOE pPAacCHpOCTPAaHEHUE CBETa,
uHTephepeHys, Iudpakuus u
JMcTiepcus CBeTa; (OTORIEKTPUUECKUN
CBETOBOE JIaBJI€HHWE, BO3HUKHOBEHHUE JIMHEHYaTOro
€CTeCTBEHHAass W MCKYCCTBEHHas

OTpaXXCHUC, IIPCIIOMIICHUC,

MOJIApU3aLUsl  CBETA,
b dexr,
CIIEKTpa aroMa BOAOPOJA,
[PaTMOAKTHBHOCTh

OK 06. IIposBasaTh
pak JTaHCKOMATPUOTUYECKYIO

- 0CO3HaHHE 00YUaIOIIUMUCS POCCUICKON

C(I)OpMPIpOBaTL YMCHUS MMIPUMCHATDH MOJIYUYCHHBIC 3HAHUS IS

Fpa)K[[aHCKOﬁ UJICHTHUYHOCTH, - LICJICHAIIPABJICHHOC

0OBSICHEHHS YCJIOBI/Iﬁ IMPOTCKAHUA (I)I/ISI/ILICCKI/IX SIBICHUM B




[103UIIHIO, IEMOHCTPUPOBATH
0CO3HAHHOE IOBEICHHE Ha
OCHOBC TpaI[I/II_II/IOHHBIX
00II[EUETOBEYECKUX
[IEHHOCTEMN, B TOM YHCJIE C
Y4E€TOM TapMOHHU3AIHH
MEXHAMOHAIbHbIX U
MEKPEITUTHO3HBIX OTHOIICHHA,
HpI/IMeHﬂTL CTaHI[apTBI
AHTUKOPPYILIMOHHOTO
IIOBCACHUA

[pa3BUTHE BHYTPEHHEN MMO3ULIMU JIMYHOCTU Ha
OCHOBE J1yXOBHO-HPaBCTBEHHBI

LIeHHOCTeN HapooB Poccuiickon Penepanny,
CTOPUYECKUX U HAIllMOHAIBbHO-KYJIBTYPHBIX
TpaguLMi, GOPMUPOBAHNE CUCTEMbI 3HAUUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILMOHHOIO MUPOBO33pEHUS,
[IPaBOCO3HAHUS, SKOJOTUYECKON KYJIbTYPBI,
CIIOCOOHOCTH CTAaBUThH LIEJIH U CTPOUTH KU3HEHHBIE
[J1aHbI;

B yacTH rpak1aHcKOro BOCIIUTAHUS

- OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U
00513aHHOCTEH, yBaXKEHNE 3aKOHA U IPABOIIOPAIKA; -
[IPUHATHE TPAJAULMOHHBIX HAllMOHAJIBHBIX,
00111€4eTI0BEYECKMX I'YMAHUCTHUECKUX U
NIEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb ITPOTUBOCTOSATH UAECOIOTHH
PKCTpEeMHU3Ma, HaIllHOHAIM3Ma, KceHOohoouH,
TUCKPUMUHALIMY IO COL[MANIbHBIM, PEJIUTHO3HBIM,
[PacOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM

; - TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTD B
MHTepecax rpakAaHCKOro 0OIecTBa, y4acTBOBATh B
caMOyIpaBJIeHHH B 00111€00pa30BaTeNbHOM
OpraHMU3alMK U JETCKO-IOHOIIECKUX OpraHU3alysiX;
- YMEHHE B3aMMOJENCTBOBATH C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKUIUAMU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHHUTapHOU 1 BOJIOHTEPCKOU
NesITeNIbHOCTH;

NAaTPUHOTHYECKOI0 BOCIIUTAHUSA

mpupoae W JUIs  OPUHATHS — NPAKTHYECKUX  PEUICHUH B
MMOBCETHEBHON KM3HM JUIsi  oOecredyeHuss Oe30MacHOCTH MpH
oOpalieHnn C  OBITOBBIMH ~ IPUOOpaMH M TEXHUYECKUMHY|
[YCTPOWCTBAMH, COXpPAaHEHHS 3JI0POBbS W COOJNIOJACHUS HOPM
HKOJIOTMYECKOr0 MOBEACHUSI B OKPYXKAIOUIEH cpele; MOHUMaHUE
HEOOXOAMMOCTH  NPUMEHEHHS  JOCTIDKCHHH  (QU3UMKH U
TEXHOJIOTUH JUIS PAllHOHATIBHOTO MPUPOIOTIOIH30BAHMSL.




- ¢hOpMHPOBAHHOCTH POCCUICKON TPaXKIAHCKOM
WJICHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoi,
FOpJIOCTH 3a CBOU Kpail, CBOXO PoiuHy, CBOM S3bIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIIIEE

OK 07. ComelicTBOBaTHL
COXPAHEHHUIO OKPYXKaroIIeH
Cpelibl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MCHCHHUY KIIMMaTa,
[IPUHITUITBI OEPEHKITNBOTO
Mpon3BOICTBA, 3 (HEKTUBHO
NeliCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

B 005acTH 5K0JI0TrM4€CKOro BOCIIUTAHUS:

- cOPMUPOBAHHOCTH SKOJIOTHYECKON KYJIbTYPHI,
IMOHHMMAaHUEC BJIHAHUA COLMAJIBbHO-3KOHOMHNYCCKHUX
[POLIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHOM
Cpelpl, OCO3HaHME  IJI00AJIBHOTO  XapakTepa)
PKOJIOTMUYECKUX MPOOIIeEM;

- IUIAaHUPOBAaHUWE W OCYUIECTBJIEHUE ACHCTBUU B
OKpY’Karollled cpele Ha OCHOBE 3HaHUS LeJe
YCTOMYMBOIO HEIPUATUE
NENCTBUIM, IPUHOCSIINX BPEl OKPYXKAIOLLIEH CPEAE;

- yMEHHME MPOrHO3MPOBaTh HEOIArONPUATHBIE

Pa3sBUTHUA  YAKTHUBHOC

DKOJIOTMYECKHE TOCIEACTBUSA IPEAIPUHUMAEMBbIX
NIENCTBHM, IPEAOTBPAILATh UX;

- pacimpeHue OIbITa JIEATEIbHOCTH|
DKOJIOTMYECKON HAIPABJICHHOCTH HAa OCHOBE 3HAHUU
o (hru3MKe YeIOBEYECTBA;

aKTUBHOE HENPUATUE NEUCTBUMN, IPUHOCSIINX BPEL
OKpY>KarollEen Cpelie;

YMCHHE TIIPOTrHO3UPOBATH

HEeOIaronpusITHHIE
PKOJIOTUYECKUE TOCIEACTBHUS MPEINPUHUMAEMBbIX|
NEWCTBUI, IPEIOTBPAIATh HX;

pacinpCHUC OIIbITa JCATCIIBHOCTH]
PKOJIOTHYECKOM HaIpaBJICHHOCTHU HAa OCHOBC 3HAHHHN

o (uzuke

chopMUpOBaTh YMEHUS TPUMEHSTh NOJy4YEeHHbIC 3HAHUS IS
OOBSICHEHUSI YCIOBUM MpPOTEKaHUA (PU3HUECKUX SBJICHUA B

mpupoae W Ui OPUHATHS — NPAKTHYECKUX  PEUICHHH B
MOBCEAHEBHOW KH3HH il oOecriedeHus: 0€30mMacHOCTH TpH|
OoOpamieHnn C  OBITOBBIMH ~TPUOOpPaMH H  TEXHUYECKHUMHY|

YCTpOMCTBAMH, COXpPAHCHHS 3I0POBbSI M COOJIOJCHUS HOPM
PKOJIOTMYECKOI0 ITOBEICHUS B OKPYKAIOLIEH Cpele; NOHUMAHUE
HEOOXOJUMOCTH  MPUMEHEHUS  JOCTWXKEHUH  (PU3UKH
TEXHOJIOTUH U1 PallMOHAIBHOTO IPUPOJIONI0JIb30BAHUS;

)51




MK 1.1

Ha3nauenne w  1mpaBuna  IOPUMEHEHUS U
KOHTPOJIBHO - H3MCPUTCIIbHBIX HWHCTPYMCHTOB U
pubopoB

3HaTh TpaBUiIa NMPUMEHEHUS U KOHTPOJIBHO- H3MEPUTENBHBIX|
MHCTPYMEHTOB U MPHOOPOB

MK 1.2 CrcreMpl JOIYCKOB M IIOCAOK, KJIACCHI TOYHOCTH,[3HaTh IIpaBWJIa JOIYCKOB M IOCANOK, KJIAcChl TOYHOCTH,
[1IEPOXOBATOCTh, JOIYCKH, POPMBI U PaCIOIOKEHUALIEPOXOBATOCTh,  JOMYCKH,  (GOPMBI M PACIOJIOKEHHUS
[MOBEPXHOCTEU [MOBEPXHOCTEH

I1K 1.3 OcHOBHbIE MEXaHUYECKHE CBOWCTBA3HATh OCHOBHBIE MEXAaHHYECKHE CBOICTBa 00pabaTHIBaCMBbIX
00pabaTbIBa€MbIX MaTEpPHAJIOB MaTeprajoB

I1K 1.4 Bb100p TEXHOJIOTMM MHCTPYMEHTAJIbHBIX cpeAcTB MOCYIIECTBIATh BHIOOP TEXHOJIOIMH HHCTPYMEHTAJIBHBIX CPEICTB

CpEICTB BBIYUCIUTENbHOMN TEXHUKH npu
OpraHu3alu nporecca pa3paboTku u
uccienoBaHus ~ 00BEKTOB  MpodeccroHalbHOM
NeSITEIbHOCTH.

U CPEJICTB BBIUMCIUTEILHOM TEXHUKHU IIPU OpraHU3aIiH Mpoliecca
pa3paboOTKU U HCCIENOBaHUSI OOBEKTOB MpodeccroHalIbHOM
eI TeIbHOCTH.




2. OFbEM OBIIIEOEPA30OBATEJBHOM TUCIUILINHBI M BUbI

YUYEBHOM PABOTbBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM NPOrpaMMbl 00111€00pPa30BaTEIbLHOM

180
AUCHHUITAHBI
BT. 4..
OcHoBHOE coep:KaHue 180
TEOPETHYECKOE 00yUeHHe 150
nabopaTOPHBIE/IPAKTHICCKHUE 3aHATHS 30
IIpodeccuonanbHO OpEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 54
NPUKJIATHOTO MOIYJIs)
TeopeTuIecKoe 00yIeHHe 34
nabopaTOpHBIE/IPAKTHICCKHUE 3aHIATHS 30
NHauBuayaIbHbII MPOEKT (0a/tem)™™. na
IIpome:xxyToyHast arTecTanus (3K3aMeH) 2




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIMHBI

O1.11 ®PU3UKA

O6beM Hanpasienus
HaumeHnoBanue Copnepxxanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu B waCax DopMupYeMbIE | Lo e TEH O
Pa3aesioB U TeM JAeATETbHOCTH 00y4YaI0 X CH KOMIETEHINH padoThI
Paszgea 1. Mexanuka 14
Copneprxanue yueOHOro MaTepuaia
Tema 1.1 1. Ha3Banue y4eOHOr0 3aHATHS 2 OK 03 Ilo3naBarenbHBbIE,
Beenenue ®uznka — QyHIaMeHTallbHas Hayka o npupoje. EcrecTBeHHO- OK 05 DKoJorn4ecKkue
Pu3nKa 1 MeTObI Hay4HbId METOJ IIO3HAHMS, €r0 BO3MOKHOCTH M TPaHULI K 1.1
HAY4YHOI'0 IIPUMEHUMOCTH. DKCIIEPUMEHT U TE€OpUs B IIPOLIECCE MTO3HAHUS
NO3HAHUSA npupoasl.  MopenupoBanue — GU3MYECKUX — SBICHHM U
npoueccoB. Ponp 3KcnepuMeHTa M TEOpUM B IIpolecce
IIO3HAHUS IPUPOLBIL.
®usnyeckas BenuurHAa. DU3WYECKUE 3aKOHBI. [ 'paHUIIbI
OPUMEHUMOCTH (PU3MYECKUX 3aKOHOB U Teopuil. [IpunHummn
cootBercTBUS. [loHsATHE O (hH3HUECKO KapTHHE MUpa.
[TorpemHocTy u3MepeHU PU3NUECKUX BEIUYMH. 3HAUYEHUE
¢bu3uku npu ocBoeHnM npodeccuii u cnenuanbuocre CI103
Cogepxanue yaeOHOTO MaTepuana
2 MexaHnuyeckoe ABM)KEHUE U ero BuAbl. MaTepuaiabHas TOUKA. 2 [lo3HaBarenbHbIE,
Tema 1.2 OTHOCHUTENBHOCTh  MexaHuueckoro JnBwkeHus. Cucrema 9KOJIOTMYECKHe
OcHoBbI orcuera. [IpuHnun oTHOCHTENBRHOCTH ["anunes
KHHEMAaTHKH CnocoObl  onucanusi JBUXeHUs. Tpaexmopus. Ilyme.
Ilepemeuwienue. PaBHOMEpHOE TPSMOJIUHEMHOE JIBUKECHHUE.
CxopocTb. MTHOBEHHAs M CPEHSISI CKOPOCTH.
2




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu
NAesITeIbHOCTH 00YYa0LIUXCS

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Tema 1.3
OcHoOBBI
JAuHamuku

Tema 1.4 3aKoHBI
coxpaHeHHs B
MeXaHUuKe

Pa3zoen 2.

VYckopenue. [IpAmoiiMHENHOE JBHKEHHME C IOCTOSHHBIM
ycKkopeHueM.  JIBUXKEeHHEe ¢  TMOCTOSHHBIM  YCKOPEHHEM
CBOOOIHOTO TIAJCHMSI.

Pasnomepnoe Osuiricenue mouxku no OKPYICHOCMU, Y2/108a5
ckopocms. llenTpoctpemurenbHoe yckopenue. Kunemamuxa
adoconrwmuo meepoo2o mena.

OcHoBHas 3a/1a4a JUHAMUKH.

Cuna. Macca. 3akonbsl Mexanuku Hprorona. Cuiel B ipupose.
Cuna TSKECTM U CHJIA BCEMHPHOTO TATOTEHUSA. 3aKOH
BCEMUPHOI'O TATOTEHUS.

[lepBasi kocMHuueckass CKOpOCTb. [IBuMKEHHE IJIaHET M MaJlbIX
tes1 CosHeuHoi cuctemsl. Bec. HeBecoMocTs.

Cunsl ynpyroctu. Cunibl mpenus.

Nmnynec Tena. UIMIynsc CUIIbl. 3aKOH COXpaAHEHUA UMNYIbCa.
Peaxkmuenoe  Osuxcenue. Mexanuueckas padoma u
Mmouwgpocms. Kunernueckast sHeprus. [loTeHnmanbHas sHeprus.
3aKOH COXpaHEHUs MeXaHW4yeckol sHepruu. Pabora cuibl
TSKECTH M CWIbl  yIpyroctu. KoHcepBaTHBHBIE — CHIIBIL.
IIpumeHeHne 3aKOHOB coxpaHeHus. Mcnosp3oBaHMEe 3aKOHOB
MEXaHUKU Ui OOBSICHEHHs IBM)KEHUS HEOECHBIX Tesl M s
pa3BUTHUSA KOCMHYECKHUX HCCIIE0BaHUH, IPaHUILIBI
IIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

Pewenue 3a0au c npogpeccuonanvnoit Hanpa6IEHHOCMbIO

Monexynapuaa gpuzuxka u mepmoouHamuKa

22

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.2
IIK1.3

Conepxanue yqaeOHOro MaTepraia

ITo3naBarebHbIE,
OKOJOIH4€CKUC

ITo3HaBarenbHBIE,
DKOJOTUYECKUE




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu
NAesITeIbHOCTH 00YYa0LIUXCS

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO -
KHHEeTHYeCKOou

TeOpUH

Tema 2.2 OcHOBBI
TePMOAMHAMUKH

Tema 2.3
ArperatHble

1. OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpuHu.
Pasmepel 1 Macca MOJEKYJI M aTOMOB. BpOYHOBCKOE [BHIKECHHE.
CuJiibl ¥ JHEPIrus MeKMOJIEKYJISIPHOT0 B3aUMO/1eCTBHS.

2. CtpoeHue ra3o000pa3HbIX, KHUJIKAX U TBEpAbIX Telsl. VneanbHbIi
ra3. /JlaBnenne raza. OcHOBHOE
KUHETHYECKOU TEOPUHU T'a30B.

YPaBHEHUE  MOJEKYJSAPHO-

3. Temneparypa u ee m3MepeHue. TepMoauHaMHUyecKas IlIKaja
TeMIeparypbl. AOCONIOTHBIA HYJIb TeMIepaTypel. Temieparypa
3Be31. CKOpOCTH ABM)KEHHS MOJIEKYNI M UX U3MEpEHHue. Y paBHEHUE
COCTOSIHUS UJealIbHOTO ra3a. M3ompouecchl u ux rpaguku. I'azoBbie
3aKOHbI. MosipHast ra30Basi MOCTOSHHAS.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1

JlaGopatopuble 3ansTusa: JlabopatopHas pabGora Nel. HM3ydenue
OJIHOTO U3 U30IPOLECCOB.

1 BHyTpeHnHsis sHEprus cucteMbl. BHYTpeHHsIsI SHeprus
uaeanbHoro raza. Pabora u 2 teroTa kak popMbl iepeaadn
DHEPTHUH.

2 TermoeMKoCTh. Y nenpHas TeroeMKocTb. KonnuecTBo
TeIU10Thl. YpaBHeHue 21 TemnoBoro Oananca. [lepsoe Hauano
TepMoauHAMUKU. AnnabaTHbli nporiecc. Bropoe Hadano
TEPMOINHAMHUKHU.

3 Ilpunyun oeiicmeua mennogoii mawunsl. Tennosvie
osuzamenu. KII/[ mennosozo oeuzamens. Xonoouibhole
Mmauwunpl. OXpaHa MPUPOJIbI

1 Hcnapenne wu xoHaeHcauus. HacellmeHHBIE Tap W €ro
CBOUCTBA. AOconomnas u OMHOCUMENbHAA 61A)HCHOCHb

ITo3naBareabHbIC,
DKOJIOTHYECKUE

Ilo3HaBaTeabHEIE,
OKOJIOTHYCCKHEC

ITo3naBarebHBIE,
DKOJOTHYESCKHUE




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu

HCATECJIBbHOCTH Oﬁy‘{alO].[II/lXCﬂ

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

COCTOSIHUSA
elecTsa u
(azoBble
nepexoabl

6o30yxa.
Touka pocbl. Kunenue. 3aBUCUMOCTh TEMIEPATypbl KUIIEHUS

[TpuGopsl anst ompeneneHus] BIAKHOCTH BO3AyXa.

or  paBieHus.  Kpuruueckoe  cOCTOsIHME — BEIIECTBA.
XapakTepucTrKa KMJIKOTO COCTOSTHUS BEILIECTBA

[ToBepXHOCTHBIN CIOW >KUIKOCTU. DHEPrHsl MOBEPXHOCTHOTO
cnosi. bmwxuuit nopsanox. IToeepxnocmunoe namsaicenue.
Cmauueanue. Henenun na cpanuye HcuOKOCmMu ¢ meepovim
menom. Kanunnapuule sgnenus.

XapakTepucTuka TBEPJIOTO COCTOSIHUSI BELIECTBA.
Kpucmannuueckue u amopghuvie mena. Yupyrue cBONCTBa
TBEpBIX Tell. 3akoH ['yka. MexaHnuueckue CBOMCTBA TBEPHABIX
ten. Ilmactuueckast (ocratounasi) aedopmanms. Tennoeoe
pacuiupenue meepovix men u Heuokocmeil.

Koappuyuenm nuneiinozo pacwupenus. Korgpguyuenm
00béMH020 pacwiupenusn. Yuem pacuiupeHus 6 mexHUKe.
Ilhagnenue. Yoenvnan

menjioma njiaejienus.

Kpucmaﬂﬂumuuﬂ. Hpaxmuttecxoe npumeHnenue 6
HO6CECOHEGHOU JICU3HU ([)u3ultec1<ux 3HAHUIL 0 cCeolcmeax

2a308, HcuoKocmeil u meepovix men

Jladoparopnasi padora Ne2 Onpeesienne BJIAKHOCTH BO3yXa

1.

KonTpouabsnas padora Nel «Monekynsipaas puznka n
TEPMOAUHAMHUKA»

1.

ITo3naBareabHbIC,
DKOJIOTHYCCKHUE

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE




OoBbeMm Hanpasienus
HaumenoBanue Conep:xanue yuedOHOro MaTepuasia u GopMbl OpraHu3anuu B wACax DOpMHPYEMBIE | Lo e IBH O
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
1. | Ha3Banue y4eOHOI0 3aHATHA 2 OK 01 [lo3HaBarenbHblE,
Cunel 1 SHEPIUsI MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBUS. OK 02 DKOJIOrn4YecKue
2. | Temnepatypa u ee u3MepeHue. 2 OK 03
3. [IpuHIMI ~ JEWCTBHSA  TEIJIOBOM — MamMHBL  TerioBble 2 OK 04
nsuratenu. KIIJ[ TteruoBoro nBurarens. XoJOJWIbHBIE OK 05
MAalINHBI. OK 06
4. | IloBepxHocTtHOoe HaTshkeHue. CmauuBaHue. SIBiIeHHS Ha 2 OK 07
IPAHUIIC KUIKOCTH C TBEPIBIM TEIOM. IIK' 1
5. | Kpucrannuueckue u amop¢Hble Tena. 2
6. TemoBoe pacurpeHe TBEPIbIX TE U KHUIKOCTEH. 2
Koodpduuumenr nmueitHoro pacmupenus. KoadduumeHnt
00BEMHOI0 paCHIMpeHHs. YYeT paclIpeHHus B TEXHUKE.
[TnaBnenue. YaenpHas Temiora ruiaBaeHus. Kpucrammmsanus.
[IpakTnyeckoe  NpUMEHEHHE B  MOBCEJHEBHOH  >KHU3HHU
¢u3nUecKrx 3HaHUM O CBOMCTBAX ra3oB, KHUJIKOCTEH U TBEPAbIX
TeI
Jladoparopnasi padora Ne2 Onpeesenne BJIAKHOCTH BO31yXa 2

HpaKTI/I‘-ICCKI/IC 3aHATHUA

1.

2.

KontpomnbHbie paboThl

1.

|

CamocTosrenbHas paboTa o0yyaronmxcs

1.




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu
NAesITeIbHOCTH 00YYa0LIUXCS

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Paznen 3.

DJIeKTPOAMHAMHUKA

46

Conepixanue yaeOHOro MaTepuaia

6

Tema 3.1
dJleKTpUYeCcKoe
noJje

Inekmpuueckue 3apadvl. DIEMEHTAPHBINA BJIEKTPUYECKUN 3apsi.
3aKkon  coxpameHus IneKkmpuyeckozo 3apaoa. 3axon Kynona.

DneKTpuueckas MOCTOSIHHASA. DIeKTpudeckoe mnose. HamnpsikeHHOCTh
3MEKTpUYECKOro moJs. [IpuHIMn cyneprno3uiuu nojiei.

Ilpoeoonuku ¢ anekmpuyeckom none. Jluziekmpuku 6
anekmpuueckom noane. llonapuzayusa ousnekmpuxos.

Pabora cun snexrpocrarnyeckoro mnois. Ilorenunan. Paznocmo
nomenyuanos. Ceazp medxncoy HANPAICEHHOCMbIO U PAZHOCHMBIO
NOMEHYUAN06 ITEKMPUUECKO20 NOJIA

dnexkmpoemkocmes. Eounuyu INEeKMPOEMKOCHIU.
Konoencamopwvi. Coedunenue Konoencamopos 6 oOamaper.
OHeprusi 3apspDKEHHOTO  KOHJIEHCATOpa. JHEPIHsl AJIEKTPUYECKOTO
nosist. IIpumenenue konoencamopoe.

OK 05
OK 06
OK 07
[IK1.1
[IK1.4

[To3HaBaTenbHEIE,
DKOJIOTHYECKHUE

Coneprkanue y4eOHOro MaTepuana

22

Tema 3.2
3aKO0HBI
NOCTOSIHHOI'0 TOKA

1. YcnoBusi, HEOOXOAUMBIE IS BOSHUKHOBEHMSI U TIOJJEPIKAHMS
ANEKTPUUECKOro Toka. Cuia TOKa W IUIOTHOCTHh Toka. 3akon Oma
onsa yuacmka uenu. 3asucumocmsp I71IeKMPUYECKO20
CONPOMUGIEHUA OM MAMeEpPuana, ONUHsl U NA0UA0U NONEPEUHO20
ceuenusn npoeooOHUKa.

2. 3asucumocms I1eKMPUUECKO20 CORPOMUBTIEHUA NPOGOOHUKOB
om memnepamypbl. Temnepamypnotii KoIppuyuenm
conpomugnenus. Ceepxnposooumocmb.

3. Paboma u mownocms nocmosannozo moka. Tennosoe
oeiicmeue moka. 3axkon Jlyucoyna—J/lenya. Inekmpoosusxcywian

ITo3naBarebHBIE,
DKOJIOTHYECKHE




OoBbeMm Hanpasienus
HaumenoBanue Coneprxanue yueGHOro Mmarepuasna u GopmMsbl OpraHu3anuu B wACax DOpMHPYEMBIE | Lo e IBH O
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
CUIA UCMOYHUKA MOKA. 3aKoH OMma 011 nonHOoIL yenu
4. dnexkmpuueckue yenu. Ilapannenvnoe u nocnedosamenvroe 2
coeounenue npoeoonukos. 3akonvt Kupxzopa ona y3na.
Coeodunenue ucmouHuKo6 31eKmMpuieckoil IHepeun ¢ bamapero.
Pewenue 3a0au ¢ npogheccuonanvbHoll HANPAGIEHHOCMbIO 2
Jlabopamopnvie 3anamus: 2 [To3naBarenbHbIE,
Jlabopamopnaa paboma Ned Onpeodenenue mepmuuecKozo 2 DKOJIOTHYECKUE
KoI(hpuyuenma meou.
Jlabopamopuaa paboma Ne5 Hzmepenue 3/]C u enympenneco 2
CONPOMUGIEHUA UCHOYHUKA MOKA.
Jlabopamopnasn paboma Ne6 H3yuenue 3aKOHO08 2
nOC1e008amenNbHO20 U RAPATINETbHO20 COCOUHEHUTL NPOBOOHUKOS.
Jlabopamopuaa paooma Ne7 Hccnedoeanue 3asucumocmu 2
MOWHOCMU 1aMRbl  HAKAIUGAHUA OM HANPANCEHUA Ha eé
3axcumax.
Konumponsnan paboma No2 2
«Inexkmpuueckoe nosne. 3aKOHbl ROCMOAHHO20 MOKaA»
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEP:KAHUE
Ha3zeanue yueonozo 3anamus 4 [To3HnaBarenbHbIE,
1. 3akon Oma Jys1 ydacTKa LETH. 3aBUCUMOCTb AJIEKTPUYECKOTO 2 DKOJIOTHYECKUE
COMPOTHUBIIEHUSI OT MaTrepuala, JIMHBI W IUIOMAAH TOMEPEIHOTO
CEYCHHUS  TMPOBOJIHHKA. 3aBUCUMOCTh  DJIGKTPHYECKOTO
COINPOTHBIICHUS TIPOBOJHUKOB OT TeMIleparypbl. TeMmIiiepaTypHbIT
kod(durmeHT conpoTuBiaeHUs1. CBEPXITPOBOIUMOCTb.
2. Pabora ¥ MOIIHOCTH IOCTOSHHOI'O TOKa. [eIIOBOE NEHCTBHE 2

TOKa. 3aKOH I[)KOYJIH—HCHLI&. 3J'ICKTpO,Z[BI/I)KyH_IaSI Cujia UCTOYHHKA




OoBbeMm Hanpasienus
HaumenoBanue Coneprxanue yueGHOro Mmarepuasna u GopmMsbl OpraHu3anuu B wACax DOpMHPYEMBIE | Lo e IBH O
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
ToKa. 3akoH Oma JU1sl TOJIHOM 1enH
3. Dnexktpuueckue uenu. llapannenbHoe M MOCIEAOBAaTEIbHOE 2
COEIMHEHUE MIPOBOJIHUKOB. Coenunenue HUCTOYHUKOB
AIIEKTPUIECKON YHEPTUH B OaTapero.
Cogepxanue yueOHOro MaTepuana 6
Tema 3.3 1. DnexkTpuyeckuii TOK B MeTajulaX, B DJEKTPOJIMTaX, raszax, B 2 OK 05 [To3naBaTenbHBIE,
DJeKkTpuyeckuii | Bakyyme.  dnekmponus.  3akon  dnexkmpoauza  Dapades. OK 06 DKOJIOTHYECKHUE
TOK B Pa3JIMUHBIX | JJIeKMPOXUMUYECKUT IKGUBATECHNL. OK 07
cpenax 2. Buow 2azoevix pazpsa0oe. TepMOdIIEKTPOHHAS SMUCCHUS. 2 IIK1.1
[Ina3zma. [1K1.4
3. Dnekmpuueckuii mox & noaynposoonuxax. CoOCTBeHHas U
npuMecHas — mpoBogumocTd.  P-n mepexon.  Ilpumenenue
nonynpoeoonuxog. llonynposoonukoevie npudoopol
2
Coneprkanue y4eOHOro MaTepuana 12
Tema 3.4 BekTop mHAYKIMM MAarHUTHOTO MoJiA. HanpsykeHHOCTh MarHUTHOTO 2 OK 05 [To3naBarenbHBbIE,
MarnuTtHoe noJie | noss. JlelficTBre MarHUTHOTO TOJISl HA MPSIMOJIMHENHBIM TPOBOJHUK C OK 06 DKoJorn4yecKue
TOKOM. B3auMoencTBue TOKOB. OK 07
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarouTHbIA TOTOK. 2 IIK1.1
Pabota o mepeMenieHno MPOBOIHUKA C TOKOM B MarHUTHOM TIOJI€. [1K1.4
JlelicTBME MAarHUTHOTO TOJIS1 HA JBHXKYILUKCS 3apsi]l
.Cuna Jlopenya. Ilpumenenue cunwt Jlopenya. 2

Onpenenenne  ynenapHOro 3apsaa. Maznummuvie ceoiicmea

seuwecmea. Mazcnumnaa nponuyaemocms. CoHEUHAs] aKTUBHOCTb
u e€ BnusiHUE Ha 3eminto. MaruutHsle Oypu




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu
NAesITeIbHOCTH 00YYa0LIUXCS

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

Pewienue 3a0au c npogheccuonanvnoii HanPaeIEHHOCMbIO

Jlabopamopnuwie 3anamusn:
Jlabopamopuas paooma Ne8
INEKMPOMAZHUMHOU UHOYKUUU

H3yuenue A61€HUA

ITo3naBareabHbIC,
DKOJIOTHYECKUE

Konumponvnasn

paooma N3 «Maznummnoe noJe.

DeKmpomazHumHas UHOYKUUA»

HpO(l)eCCI/IOHaJ'IbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

Ha3zeanue yueonozo 3anamus

OnekTponu3. 3akoH siekTposinza Dapages. DAESKTPOXUMHUYESCKUN
SKBUBAJICHT.

Buibl ra3oBbIX pa3psaoB.

DJIEKTPUUYECKUI TOK B MOJTYIIPOBOAHUKAX.

[TpumeHneHue momynpoBOJHUKOB. [1oTyIIpoBOJHIKOBEIE TPHOOPHI
Cuna Amnepa. [Ipumenenue cunsl Ammepa.

Cua Jlopenna. [Ipumenenue cuisl JlopeHna.

MarauTHbIe CBOMCTBA BelllecTBAa. MarHuTHasi IPOHUIIAEMOCTb.

ITo3naBarebHBIE,
DKOJIOTHYECKHE

Coneprkanue y4eOHOro MaTepuana

Pazpea 4.

. KoJjie0anus u BOJIHBI

22

Copepxanue yaeOHOT0O MaTepuana

Tema 4.1
Mexanndyeckne
K0JIeOaHUS U
BOJIHBI

1. KonebaTtenpHoe nBmkenue. ['apMoHnueckue KoieOaHus.
CBobOoniHbIe MexaHnueckue konebanus. [IpeBpalenre sHeprun npu
Kosie0aTeIbHOM JIBHKeHUU. CBOOOHBIE 3aTyXaloU[e MEXaHUUYECKHe
koseOanus. Marematuueckuili MasTHUK. [IpyKUHHBIA MasTHUK.
BriHyX/1eHHBIE MEXaHUYECKHE KOJeOaHUs
2. .Pe3onanc. llonepeunble U MPOJOJIBHBIE BOJIHBI.
XapakTepUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
[IK1.1

ITo3naBareabHBIE,
DKOJIOTUUECKUE




HaumenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu
NAesITeIbHOCTH 00YYa0LIUXCS

O0nLeM
B yacax

dopmupyemMble
KOMIeTeHIH U

Hanpasienus
BOCIIUTATEIbHOM
padoThI

IIPUMEHEHHUE

[IK1.4

Conepixanue yaeOHOro MaTepuaia

14

Tema 4.2
DJIeKTPOMATHUTH
ple KO0Je0aHus U

BOJIHBI

CBo0oaHbIe 1eKTpOMarHuTHele koaebanus. [IpeBpaienue sHepruu
B KoJsiebarenbHOM KoHType. Dopmyna Tomcona.

3aTryxarolue 3JeKTpOMarHuTHele Kosiebanus. ['eneparop
HE3aTYXaIOLUX AJIEKTPOMArHUTHBIX KosieOaHui. BeIHyX/1eHHbIE
AIEKTPUUECKUE KOJICOAHMSI.
Ilepemennviit mok. I'enepamop nepemennozo moka. Emxocmmuoe
U UHOYKMUGHOE CONPOMUBTEHUSA NEPEMEHHO20 MOKaA. AKmugHoe
conpomuenenue. 3akon Oma 0na I1EKMPUYECKOU Yenu
nepemenno2o moka. Paboma u mowjpocmos nepemennozo moka
.Pe3onanc 6 anekmpuueckoit yenu. Tpancghopmamopot. Toxu
evicokoun wacmomaul. Ilonydenue, epeaayda u pacupeneieHue
AIIEKTPOIHEPTUH.

DJEeKTPOMarHUTHOE M0JIe KaK 0COOBIN Bl MaTEpPHH.
OneKTpOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Buoparop I'epua. OTKpbITHINM KoJeOaTenbHbIN KOHTYp. 300peTenue
paauo A.C. IlonoBeiM. [Tonsitue o pagrocssasu. [punnun
paaurocsasu. [IpumeHeHue 31eKTPOMarHuTHBIX BOJIH

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
[IK1.1
[IK1.4

[To3HaBaTenbHEIE,
DKOJIOTHUECKUE

Pewienue 3a0au c npogheccuonanvnoii HanPaeIEHHOCMBIO.

Jlabopamopnuwie 3auamusan: Jlabopamopnasa pavoma Ne9 H3yuenue
pabomul mpancghopmamopa

Koumponvnana paooma Ne 4 «Konevanusa u eonnvr»

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE

Ha3zeanue ylleﬁHOZO 3anamusn

Ilo3HaBaTeabHEIE,




OoBbeMm Hanpasienus
HanmenoBanme Conep:xanue yueOHOro MaTepuajia u popMbl OPraHU3aANNU B wACAX DopMupYeMbIE | Lo TeaBHO
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
IlepemeHHBI TOK. ['eHEepaTOp IEPEMEHHOr0 TOKA. EMKOCTHOE U DKOJIOrn4YecKue
WHYKTUBHOE COMPOTHUBIICHUS IIEPEMEHHOTO TOKa. AKTUBHOE
conpoTtusiieHue. 3akoH OMa JUIsl 3JIEKTPUUECKOH LIeTIH IEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH IEpEMEHHOT0 TOKa .Pe3oHaHC B
anexTpudeckoi nenu. TpancopmaTopbl. TOKM BBICOKOM YaCTOTHI.
Pa3znea 5. . OnTuka 24
Coneprkanue y4eOHOro Marepuana 8
Tema 5.1 1.. TodeuHsblit ICTOYHUK CBeTa. CKOPOCHIb PACHPOCMPAHEHUA 2 OK 01
IIpupona cBera | ceema. 3aKkonvl ompasrceHus u NPeIOMICHUA C6emd. OK 02
2.Conneunble U ayHHbIe 3aT™MeHus. [Ipunuun [oitrenca. [lonHoe OK 04
otpaxkenue. JIunzsl. [locTpoenue nzodpaxenus B auH3ax. opmyna 2 OK 05
TOHKOM JIMH3bI. YBEJIMYEHUE JTUH3bL. [ 7143 Kak onTHYecKasi CUucTeMa. [IK1.1
3.0Ontuueckue npubopsl. Teneckomnsl. IIK1.4
Cuna ceema. OceewiéHHocmyb. 3aKOHbL 0CBEULCHHOCIU 2
Pewenue 3a0au c npogpeccuonanvhoii HanpagIeHHOCMbIO 2
Jlabopamopnuwie 3auamusn: Jlabopamopnas paboma Nel() 2
Onpeodenenue noxazameinsn npeiomMaeHus CmeKia
Copepxanue yaueOHOT0O MaTepuana 14
Tema 5.2 1. Untepdepennus cBeta. KorepeHTHOCTh CBETOBBIX JTyUeH. 2 [To3naBaTenbHbIE,
BoJsiHoBBIE WuTepdepenmus B Tonkux ieHkax. Konbiia HeioToHa. DKoJorn4ecKkue
CBOIiCTBa CBeTa Hcnonp3oBanue MHTEp(GEpPEHIINN B HAyKe U TEXHHKE.
2. Iudpaxus ceeta. udpakiys Ha ieau B HapaieIbHbIX JIydax. 2
Judpaxuonnas pewmerka. [loaspusans monepeyHbIx BOJH.
[Tonsipuzanus ceera. J[BoliHOe mydenpenomiieHue. [lonsiponbl. 2

3. ducnepcus ceeta. Bunpl n3nydennii. Buasl cnektpos. CrieKTpsl
ucnyckanus. CekTpsl nornoieHus. CrieKTpalbHbIN aHaIu3.




OoBbeMm Hanpasienus
HanmenoBanme Conep:xanue yueOHOro MaTepuajia u popMbl OPraHU3aANNU B wACax DOpMHPYEMBIE | Lo e IBH O
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
CrnexTpanbHble KIacchl 3BE31.
4. YnerpaduoneroBoe uznyuenue. Uughpaxkpacnoe uznyuenue. 2
Pentrenosckue nyun. MIx npupona u csoiicrtsa. llkana
AJIEKTPOMATHUTHBIX U3TyYECHUN
Jlabopamopnvie 3anamus: 2 [To3naBarenbHbIE,
Jlabopamopuasa pavoma Nell Onpeodenenue 01unvl C6eMo6oil
60JIHBL C HOMOULLIO OUPPAKYUOHHOU PeulemKU.
Jlabopamopuasa paooma Nel2 Habnrooenue cniouwinozo u 2
JIUHENYamoz0 CneKmpog
Konumponvnas paboma Ne 5 «Onmukay 2
Cogepxanue yueOHOro MaTepuana
Tema 5.3 1. JIBmkeHue co CKopocThio cBeTa. [locTynaTsl Teopuun 2 [To3naBarenbHbIE,
CneuunanbHast OTHOCHUTEIILHOCTH U 2 CJEACTBUS U3 HUX.
Teopusi 2. VlHBapnaHTHOCTH MOJTYJISI CKOPOCTH CBETa B BaKyyMe. DHEprus 2
OTHOCHTEJIbHOCTH | TOKOSI. CBS3b MAcChl U SHEPTUH CBOOOHON YACTHUIIBI. DIIEMEHTHI
PEIATUBUCTCKON TUHAMHUKHU
Paznea 6. KBanToBas ¢pusuka 18
Copepxanue yaueOHOT0O MaTepuana 6
Tema 6.1 1. KBanrtoBas runotesa [1nanka. TennoBoe u3nydeHue. 2 OK 01 Ilo3HaBartenpHEIE,
KBantoBas ontuka | KopnyckynsipHo-BoaHOBOM ayanu3M. @otonsl. ['unoresa ne bpoitns OK 02 DKOJIOTHYECKUE
0 BOJIHOBBIX CBOMCTBax yactull. COOTHOIIEHUE HEOMTPEAEIEHHOCTEN OK 04
['eiizendepra. OK 05
2.JlaBieHue cBeta. XumMuueckoe jaeiicteue ceera. Onbitel I1.H. 2 OK 07
Jlebenena u H.W. BaBunosga.
3.@omorghpexm. Ypasnenue Iinwmeitna 013 pomoigpghexma. 2

Buewnuii pomosrnekmpuueckuii y¢hghexm. Buympennuii




OoBbeMm Hanpasienus
HaumenoBanue Copnepxxanue yueOHOro Mmarepuasia u opmMbl OpraHu3anuu B wACax DOpMHPYEMBIE | Lo e IBH O
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
domorchpexm. Tunwvr pomornemenmos. Illpumenenue
domorghghexma
Cogepxanue yaeOHOTO MaTepuana 12
Tema 6.2 1.Pa3BuTHe B3MIs10B HA CTPOEHUE BellecTBa. Moienu CTpoeHus 2 OK 01 ITo3HaBartenbHBIE,
®u3MKa aTOMa M | AaTOMHOTIO s1/ipa. 3AKOHOMEPHOCTH B @TOMHBIX CIIEKTPax BOJOPOJIA. OK 02 DKOJOTUYECKHE
aTOMHOTI0 siApa SAnepuas monens aroma. OnbiTel 3. Pezepdopaa. Monesns atoma OK 04
Bozopoaa no H. bopy. KBanTtossie noctynarsl bopa. OK 05
2./Iazepot. PainoakTHBHOCT. 3aKOH PaIMOAKTUBHOTO pacmajia. 2 OK 07
PagnoaktusHble npeBparienus. CriocoObl HAOIIOACHUS U
perucTpanuu 3apsbkeHHbIX actull. Dddexr BaBunosa — YepeHkosa.
3.Ctpoenne aToMHOTO siipa. JlehekT Macchl, SHEPTHS CBSI3H U 2
YCTOHYMBOCTh aTOMHBIX si7iep. S aepHble peakuuu. Snepuas
DHEPreTHKA. DHEPreTUUECKUN BBIXO/ EPHBIX PEAKIUH.
4.MckyccTBEHHAs PalMOaKTUBHOCTD. JleNIeHUE TKENbIX S1ep.
LenHas sanepHas peakuus. YIpaisieMas LeHas peakuus. A nepHblil 2
peaxrop.
5. TepmosinepHblit cunTe3. DHEeprus 3Be3 . [lonydenue 2
PaAMOaKTUBHBIX M30TONOB U X IPUMEHEHUe. bruonornueckoe
JefiCTBUE paJiMOAKTUBHBIX U3JTy4YeHUH. DJIeMEHTapHbIE YaCTHUIIbI
Konumponvnas paboma Ne 6 «Keanmoesasn ghuzuxa» 2
Paznea 7 Actponomusi. Ctpoenne Beenennoi 10
Copepxanue yueOHOro Marepuana
Tema 7.1 1.Conneunas cucrema. IImaHeTsl, mX BUIUMOE NBIDKeHUE. Majible 2 OK 01 Tlo3HaBarennHEIE,
Crtpoenne T€Ja COJTHEYHOU CHCTEMBI. OK 02 DKOJIOTMYECKUE
CoanevHoii 2. Cucrema 3emuisi—JIyna. Comnnre. ColHeUHass aKTHBHOCT. 2 OK 03
CHCTEMBI Hcrounuk sHeprun CosHIA U 3BE3] OK 04




OoBbeMm Hanpasienus
HanmenoBanme Conep:xanue yueOHOro MaTepuajia u popMbl OPraHU3aANNU B wACAX DopMupYeMbIE | Lo TeaBHO
Pa3iesIoB U TeM AeATeJIbHOCTH 00y4aroIuXcs KOMOETCHIIHH PaGoThI
OK 05
OK 06
OK 07
Tema 7.2 2.3BE37bl, UX OCHOBHBIE XapaKTEpPUCTUKU. COBPEMEHHBIE 2 OK 01
IBoaIIONHSA MIPEJICTABIICHUS O TPOUCXOKICHUM U 3BoTroUK CoTHIA U 3BE3 . OK 02
Bcenennoi Oranel )Ku3HHU 3B€371. Mueunslii [Iyre — Hama ["anakTuka. OK 03
3. Tunwel ranakTuk. PaguoranakTuku u kBazapsl. BeenenHnas. 2 OK 04
Pacmmpenue Beenennoii. 3akon Xa66ima. Teopust bonbioro B3peIBa. OK 05
Macmrabnas crpykrypa Beenennoil. Meraranaktuka OK 06
OK 07
JlaboparopHbie pabOTHI: 2
Jlabopamopuasa padoma Nel3. H3yuenue kapmuol 36e301H020 Heda
[IpomexxyTouHast arrectanusi: DK3aMeH 2

Bceezo: 180




4. YCJIOBUA PEAJTU3AIIAHN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4.1. TpeOoBaHHIT K MHHHMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
odecreyeHnIo

Peanuzanus nporpamMmbl y4eOHOM TUCHUIUIMHBI TpeOyeT Halu4usi yueOHOTO
kabunera ®U3NKU
ObopynoBanue yueOHOro kabuHera:

1. Hudposas nabopaTopus 1Mo GUHUKE I YIUTEIIS;

2. Hudponas naboparopus o Gu3MKe sl yICHHUKA;

3. Bechl TeXHMUECKHE C PA3HOBECAMUY,

4. KomIuiekT a1 1ab0paTOpHOTO NPAKTUKYMa MO OINTHUKE;

5. KoMmiekt 1y1st 1abopaTopHOro MpakTUKyMa 0 MEXaHUKE;

6. KoMmmuiekt ais 1abopaTtopHOro MpakTUKyMa MO MOJEKYJSIPHOU (U3HKE U
TEPMOJIMHAMUKUY;

7. KommiekT nis J1abopaTOpHOTO TMpakTUKyMmMa IO 3JIEKTpUYECTBY (C
TE€HEPATOPOM);

8. Kommiiekr i wu3ydeHHs] BO30OHOBISIEMBIX HCTOYHUKOB HHEPrUU
(conHeuHOM, BETPOBOWM 3HEPruu, OMO-, MEXaHMYECKOH U TEPMOAJIEKTPUUYECKON
HYHEPTeTUKH ),

9. AMmiepMeTp J1abOpaTOPHBIN;

10. BonbT™meTp 1a00OpaTOpHHBIiL;

11. Konopumerp ¢ HabOpoM KaJIOpUMETPUUYECKHX TET,

12. TepmomeTp J1ab0OpaTOPHBIN;

13. KoMmiexkr g U3y4eHHsT OCHOB MEXaHUKH, [THEBMATHKH U
BO300HOBJISIEMBIX UCTOUHUKOB YHEPTHUH;

14. bapomeTtp-anepoun;

15. biok nuTaHus peryJiupyeMblii;

16. Beb-kamepa Ha TOJABMYKHOM IITATUBE;

17. Buneokamepa aJis paboThI C ONITUYECKUMH MPUOOpPaAMHU;

18. ['enepaTop 3ByKOBOI;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOOpHBIIA;

21. IlnuHamoMeTp 1eMOHCTPALIMOHHBIH

22. KOMIUIEKT NOCy/1bl IEMOHCTPALIMOHHOMN C TPUHAIJICKHOCTSIMU;
23. MaHOMETp KUAKOCTHON JEMOHCTPAIIMOHHBIN;

24. MeTp neMOHCTPAallUOHHBIN;

25. MHKpOCKOIT JEMOHCTPAUOHHBIN;

26. Hacoc BakyymHb1ii KoMOBCKOTO;

27. CTOJIMK IIObEMHBIH;

28. lllTaTuB 1eMOHCTPAIIMOHHBIN (PU3UUECKHUIL;

29. DNeKTpOIINTKA;

30. HaGop aeMoHCTpallnOHHBINA IO MEXaHUYECKUM SIBIICHUSIM;

31. HaGop neMOHCTpallMOHHBIN IO JUHAMHKE BPAIATEIbHOTO IBHXKEHUS;



32. Habop neMOHCTpaImOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;

33. HaGop 1eMOHCTpallMOHHBIN BOJIHOBBIX SIBIICHH;

34. Benepko Apxumena;

35. Mastuuk MakcBenia;

36. HaGop ten paBHOro o0beMa;

37. HaGop Ten paBHOW Macchl;

38. IIpubop st AeMOHCTpaMu aTMOC(EPHOTO JIABJICHUS,

39. Ilpusma, HaKJIOHSIOMIASCS C OTBECOM;

40. Peryar 1eMOHCTpPAaLIMOHHBIN;

41. Cocynbl cOOOIIAIOIINECS;

42. CrakaH OTJIMBHOW JEMOHCTPALIMOHHBIH;

43. Tpyoka HproToHa;

44. llap ITackans;

45. HabGop AeMOHCTpAllMOHHBIM MO MOJIEKYJSIPHOM (HU3HKE U TETJIOBBIM
SIBJICHUSIM;

46. HaGop neMOHCTpallMOHHBIHN MO ra30BbIM 3aKOHAM;

47. HaGop kanwuisipos;

48. TpyOka 1j1s1 JEMOHCTpAIMU KOHBEKIIUU B KUIKOCTH;

49. IlunuHAPHI CBUHIIOBBIE CO CTPYTOM;

50. [Iap ¢ KoJIbIIOM;

51. BBICOKOBOJBTHBIN HCTOYHMK;

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

53. Ho3zumerp; 54. KaMepTOHBI HA p€30HAHCHBIX SIIMKAX;

55. Kommiekt npubOpoB U MPUHAICKHOCTEH ISl JEMOHCTpPAllUd CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH;

56. Kommiekr mnpuOOpoB Uisi HM3YyYEeHHs NPUHILMIIOB paguolNpueMa Hu
paguonepenayu;

57. KOMIUIEKT MPOBOJIOB;

58. Maruut nyrooOpa3HblIii;

59. MarHut nojaocoBOM IEMOHCTPALIMOHHBIH;

60. Mammna snexktpodopHas;

61. MasgTHUK 3JI€KTPOCTAaTUUECKUH;

62. HaGop 1o n3y4eHuro MarHuTHOTO MoJist 3eMJIu;

63. HaGop 1eMOHCTpallMOHHBIN T0 MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB,;

64. HaGop 1eMOHCTpaIlMOHHBIN 1O MOTYTPOBOIHUKAM;

65. Habop neMOHCTpalMOHHbIN 110 MOCTOSSHHOMY TOKY;

66. Habop neMOHCTpallMOHHBIN N0 3JIEKTPUUYECKOMY TOKY B BaAKYyyME;

67. Habop n1eMOHCTpaIlMOHHBIN MO 3JIEKTPOIUHAMUKE;

68. HaGop asis 1eMoHCTpaliuy MarHUTHBIX MOJIEH;

69. HaGop aiis JeMOHCTpaIiy SIEKTPUIECKUX MOJICH;

70. TpancdopmaTop yueOHBI;

71. ITamouka CTEKJISTHHAS;

72. Ilamouka >00HUTOBAS,

73. Tlpubop Jlenmna;

74. CTpesKy MarHUTHBIE HA IITATUBAX;



75. CynraH 31€KTpOCTaTUYECKHIA;

76. IITaTUBBI M30JIUPYIOLIUE;

77. DneKTpOMarHuT pa3oopHbIi;

78. HaGop 1eMOHCTpaIIMOHHBIN MO0 T€OMETPUUYECKOM ONTHUKE;

79. HaGop n1eMOHCTpaIIMOHHBIN MO BOJIHOBOW ONTHKE;

80. CnieKTpoCcKON ABYXTPYOHBI;

81. HabGop criekTpalibHbIX TPYOOK C HICTOYHHUKOM MUTAHUS;

82. YcranoBka miisa nu3ydeHus Gorodddekra;

83. Habop memoHCTparimoHHbIN 110 mocTostHHOM [manka;

84. KoMmaeKT HarIsgHBIX TOCOOUM I TOCTOSIHHOTO MCIIOIb30BAHNS;

85. KomruiekT nopTpeToB st ohopmiIeHUs] KaOMHETa;

86. KoMILIEKT AEMOHCTPAIMOHHBIX YYECOHBIX TaOJHII.

[Ipy Hamuuuu HeoOXoAMMOro OOOpYIOBaHUS 3aHATHS 10 (U3UKE B
HEKOTOPBIX CIIy4asX MOTYT TIPOBOJUTHCS B HMEIONIUXCS B 00pa3oBaTeIbHOM
OpraHu3alMi MacTepckux wid jgaboparopusix. [lpm Hamumuum HE0OXOIUMOTO
o0opyZ0BaHusl 3aHATUS MO (PU3MKE B HEKOTOPBIX CIy4yasiX MOTYT IPOBOJUTHCS B
MMEIOIINXCS B 00pa30BaTEIbHON OpraHU3aIMi MAaCTEPCKUX UITH JIA0OPATOPHSIX.

3.2. UudopmaunoHHoe odecnevyeHue 00yueHust

1. Jna peanuzanuu mnporpamMmbl OMOJIMOTEUHBIM (OHI 0O0pa3oBaTEIbHOM
OpraHu3alliMi JIOJDKEH HMMETh TMeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
uH(OpPMAIIMOHHBIE  PEeCypChl, PEKOMEHJOBaHHBIE I  KCIOJB30BAHHS B
oOpa3zoBaTenpHOM TIpOllecce, HE CTaplie ISITH JIET C MOMEHTa W3JaHus. 2.
Pexomennyemble TieHaTHbIE W3AaHMS TIO0 peaju3alnuu  00IIeo0pa3oBaTeIbHON
JTUCITUTUIMHBL TPEJCTaBICHbl B METOJMYECKHX PEKOMEHJAIUAX IO OpraHu3aluu
o0yueHus.

TexHuyeckue cpeacTBa o0y4eHusl:

- KommnekT anekTpocHaOkeHus kabuHera Gu3nky;
- DKpaHHO-3BYKOBbIE MTOCOOUS
- Kommbrorep
O6opynoBanue J1abopaTopuu U padboOYMX MECT JIabopaTOpHH:
- bubnuoreunsiii hoH
- lludposrie 0OpazoBaTebHBIC PECYPCHI
- Texuuueckue cpeacta ooyuenus (cpeactsa UKT)
- JJaboparopnoe o6opyaoBaHue
-O6opynoBanue oOIIEro Ha3HAYCHHUS
- OGopyaoBaHue s TPaAKTUKyMa
- Cucrema cpeicTB UBMEPEHUS
- JleMoHCTpaliioHHOE 000PYAOBAHNE IO MEXAHUKE
- Tematuueckue HaOOPHI
- OtnenpHbIe NPUOOPHI U TONOJIHUTEIFHOE 000pYI0BAHKE
- leMoHcTpalimoHHOe 000py0BaHUE IO MOJIEKYJIAPHON (hU3HUKE U
TEPMOIMHAMUKE
- leMoHcTpalimoHHOE 000pY0BaHUE MO IEKTPOIUHAMUKE



- - JleMoHcTpanroHHOE 000py0BaHUE IO ONTHUKE W KBAHTOBOU (pr3uKe

Oo6opynoBanue jjadopaTopuu U pado4ux MecT Ja00paTOPHH:
— Peanuzanus nporpamMmbl  JUCHUIUIMHBI  TpeOyeT Haluuusi Yy4eOHOTo
kaOuHeTa
— 001meo0pa3oBaTeNbHBIX JUCIUILINH; J1aOOpaTOpHUH.
— ObopynoBaHnue yu4eOHOTO KaOHWHETA:
— - JIoCKa ayIuTOpHAs;
— - CTOJ YYEHMYECKHI CrIelUaIbHBIN 1711 KaOuHeTa PU3HKY;
— - CTyJl YYCHUYECKUH;
— - CTOJ IpenojaBaTtesis CleUualbHbIN 7151 KaOuHeTa (PU3UKY;
— - IGMOHCTpALIMOHHAsI 30Ha celuanbHas 111 KaOuHeTa QU3NKY;
— - CTyJ IpenoaaBaTells

4.2. UudopmaunoHHoe odecnevyeHne 00yueHust
TexHuueckue cpencTea 00yueHus6

--[IK

-- Bugeonpoektop

-- IPOEKIIMOHHBIN dKpaH

(mepeuen» pexOMeHAYeMBIX Y4YeOHBIX WM3AaHHI COTTAcHO (elepaTbHOMYy MEPEeuHIO

y4aeOHukoB https://fpu.edu.ru , IHTepHET-pecypcoB, HOTOIHUTENEHON JINTEPATYPHI)
OcCHOBHBIE HCTOYHUKH
st mpenogaBareJiei

1. Koucrutynus Poccuiickoit @enepaiuu (MpUHITa BCEHAPOIHBIM TOJIOCOBAHUEM
12.12.1993) (c  yuerom MOIPaBOK, BHECEHHBIX benepanbHbBIMU
KOHCTUTYUMOHHBIMUA  3akoHamu P® o nomnpaBkax k Konctutynmuu PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD.2009. Ne 4. Cr. 445.

2. ®enepanbubiii 3akoH OT 29.12. 2012 Ne 273-D3 (B pen. genepaabHbIX 3aKOHOB
ot 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-03,
ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Ne 148-®3, c¢ wu3Mm., BHeceHHbIMU DenepanbHbBIM 3aKOHOM OT
04.06.2014 Ne 145-03) «O06 obpazoBanuu B Poccuiickoit denepamum».

3. Ilpukaz MunuctepctBa oOpazoBanuss u Hayku P® «OO0 yTBepxkaeHUH
deneparbHOr0 roCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHEro
(mostHOTO) O6IIIErO 0Opa3zoBaHus» (3apeructpuponan B Muntocte PO 07.06.2012
Ne 24480).

4. Tlpuxa3z Muno6prayku Poccun ot 29.12.2014 Ne 1645 «O BHECEHUN U3MEHEHUI
B Ilpukaz MunucrepcrBa oOpa3zoBanusi u Hayku Poccuiickoit @enepauuu ot
17.05.2012 Ne 413 “O0 ytBepxaeHun ¢GeaepaibHOro TroCcyAapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAApTa CPEAHETO (ITOJTHOTO) 00IIEero 00pa30BaHUs.



5. Ilucemo JlemapTameHTa TOCYJAapCTBEHHOM MOJUTUKH B cQepe MOArOTOBKU
pabouux kaapoB u JIIO MwunoOpnayku Poccunm ot 17.03.2015 Ne 06-259
«PexoMeHanuu Mo OpraHu3aliy MoJydYeHUsl CpeHero ooIero oopa3oBaHus B
npenaenax OCBOCHHSI 00pa3oBaTenbHbIX porpamMm CpEIHEro
nmpodecCuoHaIbHOTO 00pa30BaHKs Ha 0a3e OCHOBHOI'O 0OIIEro oOpa3oBaHUs C
y4eToM TpeOoBaHUM (enepadbHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHbIX
CTaHAAPTOB M ToJlydyaeMol mpodeccud WIM CHEIUATBHOCTU CPETHEro
npodeccnoHaNTbHOTO 00Pa30BaAHUD.

6. ®enepanbusbiii 3akoH 0T 10.01.2002 Ne 7-®03 «O0 oxpaHe OKpYKAIOIICH Cpeab»
(B pexn. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr.
133.

7 /Imumpuesa B. ., Bacunves JI. . ®usuka nis npodeccuii U cnenuanibHOCTe!

TEXHUYECKOT0 NPOo(UIIsi: METOANYECKUE PEKOMEHIALMH: METO. ocodbue. — M.,

2020.

Jlyist cTy1IeHTOB

1. Imumpuesa B. @. ®usuka mis npodeccuii U CrenuaribHOCTEN TEXHUYECKOTO
npoduia:  y4eOHMK Juisi  00pa3oBaTEIbHBIX YUPEKACHUN cpea. mpod.
obpazoBanus. — M., 2021.

2. [Imumpuesa B. @. duzuka nis npodeccuilt U crenualbHOCTEH TEXHUYECKOTO
npoduias. CoopHUK 3aaa4: yued. mocobue /i 00pa3oBaTeIbHBIX YUPESKICHUN
cpen. mpod. obpazoanusi. — M., 2020.

3. [mumpuesa B. @., Bacunves JI. . duzuka njs npodeccuii u criennaabHOCTEH
TexHu4yeckoro mnpoduis. KoHTposiabHble MaTepuasibl: ydel. mocoOust s
yupexaeHuil cpen. npod. oopazosanus / B. @. Imutpuesa, JI. . Bacunbes.
— M., 2023.

4. JImumpuesa B. @. ®uzuka ayiga npopeccuil U cneuuaibHOCTeH TEXHUYECKOTO
npoduiist. JIJabopaTopHbI MPaKTUKYyM: yued. MOCOOUS sl YUPEXKACHUIN Cpes.
npod. oOpazoBanus / B. ®. [Imutpuena,A. B. Kopxyes, O. B. Mypra3una. —
M., 2023.

5. [Imumpuesa B.®. ®uzuka s npodeccuil U CrenuaibHOCTeH TEXHHUYECKOTO
npouisi: AJICKTPOHHBIA y4e0.-METOJl. KOMIUIEKC Uit 00pa3oBaTeNIbHBIX
yapexaeHuit cpen. npod. oopazoBanms. — M.,2022.

6. Amumpuesa B. @. duzuka nis npodeccuii U CenuaIbHOCTEH TEXHUYECKOTO
npouis: 3JIEKTPOHHOE Yy4yeOHOe wu3AaHue (MHTEPAKTUBHOE DJIEKTPOHHOE
MPUJIOKEHHE) JJIs1 00pa3oBaTEIbHBIX YUPEXKIESHUN cpel. nmpod. oOpa3oBaHUsI.
— M., 2023.

Kacwvanos B. A. UnmoctpupoBaHHbIi atinac no gusuke: 10 kmacc.— M., 2021.

Kacwanos B. A. UnmoctpupoBaHHbIii atiac no ¢usuke: 11 knacc. — M., 2023.

9. Tpogumosa T. U., Pupcos A. B. duzuka s npodeccuili U crienraibHOCTEN

o N

TEXHUYECKOTr0 M eCTeCTBeHHOHay4yHoro npoduieit: COoopHuk 3amad. — M.,
2021.

10.Tpoghumosa T. U., Pupcos A. B. duzuka njist npodeccuii U CrenuanbHOCTeH
TEXHUYECKOTO U E€CTECTBEHHOHAy4dyHOTO mpodwuneit: Pemenus 3amaud. — M.,
2023.

11.Tpoghumosa T. U., Dupcos A. B. ®uzuka. CnpaBounuk. — M., 2022.



12.@upcos A. B. ®usuka ana npodeccuili U CreUUaIbHOCTEH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTr0  mpoduieil:  y4eOHMK Uil  oOpa3oBaTelIbHBIX
yapexaeHuit cpen. npod. odpazopanus / moa pen. T. Y. Tpodumosoit. — M.,
2021.

HNuTepHeT- pecypcebl

1. www. fcior. edu. ru (denepanbHbIi IEHTP UHGOPMAITMOHHO-00pa30BaTEIbHBIX

pecypcoB).

wwww. dic. academic. ru (Axagemuk. CiioBapy ¥ SHIIUKJIOTICIUN).

www. booksgid. com (Books Gid. DnexTpoHHas OuOIHoTEKA).

4. www. globalteka. ru (I'mobantexa. ImoGanbHas OHOIMOTEKa HAYYHBIX
pecypcoB).

5. www. window. edu. ru (EguHoe okHO nocTyna K 0Opa3oBaTeIbHBIM

pecypcam).

Www. St-books. ru (JIyummnas yueGHas auteparypa).

7. www. school. edu. ru (Poccuiickuii o6pa3oBaTenbHbINA MOpTal. JOCTYITHOCTD,
Ka4uyecTBO, 3(P(HEKTUBHOCTH ).

8. www. ru/book (DnekTpoHHass OMOIMOTEYHAs CHCTEMA).

9. www. alleng. ru/edu/phys. htm (OOGpa3oBarenbHbie pecypchl HHTepHeTa
dusuka).

10.www. school-collection. edu. ru (EagumHas xomtekumus 1UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

11. https//fiz.1september. ru (yueOHO-MeToAMUYECKas ra3eTa « DU3UKay).

12. www. n-t. ru/nl/fz (HoGeneBckue aypearsl o GU3MKE).

13. www. nuclphys. sinp. msu. ru (SInepuas ¢pusuka B HTEpHETE).

14. www. college. ru/fizika (ITogroroska k EI'9).

15. www. kvant. mccme. ru (Hay4HO-IOMYJSIPHBIN (PU3MKO-MaTeMaTUUECKHI
xKypHan «KBaHT»).

16. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH >KypHAT IS
Mononexku «IlyTe B HAyKy»).
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5. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTeIbHOM

JTUCIHUILINHBI

KOHTpOJIb H OIE€HKa pPC3yJIbTaTOB OCBOCHUA O6IH€O6pa30BaTeHBHOﬁ JUCITHUITIINHBI

pacKpbIBalOTCSl  4epes

AUCHUIITIMHAPHBIC

pe3ynbTaThl,

HallpaBJICHHBIC Ha

dbopmupoBaHue O0IMMX U NPO(ECCHOHATBHBIX KOMIETEHIMI MO pa3jesnaM U TeMaMm

COACPKaHUA y‘I€6H01“O Matcpualia.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pasznen/Tema

Tun oeHoYHbIX
MepOonpUATHSA

OK 01. Beibupats criocoOsl
pelieHus 3a1a4
npoheCCUOHATLHON

TS TEIbHOCTH
MPUMEHHUTEIHLHOK Pa3TUIHBIM
KOHTEKCTaM

Pa3pen 1.

Temsr 1.1.,1.2,1.3

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2, 3.3., 3.4,,
3.5.

Paznen 4.

Tems1 4.1.,4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.

Pazgen 7. Temnr 7.1., 7.2.

- YCTHBIU OIPOC; -
(bpoHTaNIBHBIN OMPOC;
- OIICHKA
KOHTPOJIbHBIX paboT; -
HabJt0IeHueE 3a
XOJIOM BBITIOJTHEHUS
1abopaTopHBIX PaboT;
- OIICHKA BBITIOJTHCHHUS
1abopaTOPHBIX padoT;
- OLICHKa
MPAKTUYECKHUX paboT
(pemenus
KaueCTBEHHBIX,
pacUeTHBIX,
po¢eCCuOHAITBHO
OPUEHTHUPOBAHHBIX
3a/1a4); - OllEHKa
TECTOBBIX 3aaHHUIA; -
HaOIoIeHne 3a
XOJIOM BBITIOTHEHUS
WHUBUIYaIbHBIX
MIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB; - SK3aMEH

OK 02. Mcnons3oBath
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaTN3a U
HMHTEPIPETAINH
uHbOpMaLnH, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH JIJIs1 BBITTOJIHEHUS

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temer 2.1.,2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3, 3.4,,
3.5

. Pazgen 4. Temn1 4.1., 4.2

.Pa3zmen 5. Temn1 5.1.,5.2.,5.3.
Paznen 6. Temn! 6.1., 6.2.

- YCTHBI OIpoc; -
(bpoHTaNIBHBII 0npoCc;
- OLICHKA
KOHTPOJIbHBIX paboT; -
HabmIoIeHNE 32
XOJIOM BBIIIOJTHEHUS
1ab0paTOPHBIX padoT;




3a71a4 MpoQecCuOHATBHOM

JACATCIIBHOCTH

Pazgen 7. Temnr 7.1., 7.2.

- OIICHKA BBIMOJIHCHUS
nabopaTopHEIX paboT;
- OIICHKA
MPAaKTUYECKUX paboT
(pemenus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
poheCCUOHATHLHO
OPUEHTUPOBAHHBIX
3a/a4); - OIlCHKa
TECTOBBIX 3aJaHUM; -
Ha0II0IeHNE 32
XOJIOM BBITIOJTHEHUS
WH/IUBUYaJIbHBIX
MIPOEKTOB U OIEHKA
BBITOJIHEHHBIX
MIPOEKTOB; - 9K3aMCH

OK 03. IlnanupoBars u

peann30BbIBaTh COOCTBEHHOE

npoeCCHOHATLHOE
JMYHOCTHOE Pa3BUTHUE,
NPeANPUHUMATENBCKYIO
JEATENLHOCTD B

npodeccuoHanbHOM chepe,

HCIIOJIB30BaTh 3HAHUSA 110

(uHaHCOBOW I'PaMOTHOCTH B

PA3JINYHBIX ) XU3HCHHBIX
CUTyaluiIXx

Paszgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2.,3.3.,3.4.,

3.5.
Pazgen 7. Temnr 7.1., 7.2.

- YCTHBIH OIpOC; -
(GpOHTANTBHBIN OIPOC;
- OIICHKA
KOHTPOJILHBIX PadoT; -
HaOroIeHue 3a
XOJIOM BBITIOTHEHUS
1a00paTOpHBIX PadoT;
- OIICHKA BBITIOJTHEHUS
1abopaTOPHBIX padoT;
- OIICHKA
MPAKTUYECKUX paboT
(pemeHust
KaueCTBEHHBIX,
pacueTHBIX,
npodeccHoHaNBHO
OpPUEHTUPOBAHHBIX
3a/1a4); - OIlEHKa
TECTOBBIX 3aJIaHUI; -
HaOJIIoeHue 3a
XOJIOM BBITIOJTHEHHS
WH/IUBUTYaJTbHBIX
MIPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB; - 9K3aMEH

OK 04. DddexTruBHO
B3aUMOJICHCTBOBAThL U
paboTaThB KOJUICKTUBE U
KOMaH/Ie

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgenm 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1.,3.2.,3.3.,3.4,,

3.5.

- YCTHBIN OMpOC; -
(pOHTAIBHBIN OTIPOC;
- OIICHKA
KOHTPOJILHBIX padoT; -




Paznen 4. Teme1 4.1.,4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6. Temnr 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

HaOIItoIeHue 32
XOJIOM BBITIOTHEHUS
nabopaTopHEBIX paboT;
- OIICHKA BBIMOJTHCHHUS
71ab0paTOPHBIX padoT;
- OIICHKA
MPaKTUYECKUX padboT
(pemenus
KaueCTBEHHBIX,
pacuUeTHBIX,
npodeccrnoHaIbHO
OPUEHTUPOBAHHBIX
3a/1a4); - OllCHKa
TECTOBBIX 3a/IaHUI; -
HaOJIroeHue 3a
XOJIOM BBITIOJTHEHUS
WH/IUBUYaJIbHBIX
MIPOEKTOB U OILICHKA
BBITIOJTHEHHBIX
MIPOEKTOB; - K3aMeH

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanun
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCT aHl C Y4ETOM
0COOCHHOCTEH

Pazpgem 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,3.4.,

3.5.
Pazgen 4. Temn1 4.1., 4.2.

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Temru1 6.1., 6.2.
Pasnen 7. Temur 7.1., 7.2

- YCTHBIN OIPOC; -
(bpoHTaNIBHBIHONIPOC; -
OLIEHKA KOHTPOJIbHBIX
paboT; - HabmoIeHne
3a X010M
BBITTOJTHEHUS
1ab0paTOPHBIX padoT;
- OIICHKA BBITIOJTHEHUS
1a00paTOpHBIX PadoT;
- OLICHKa
MPAaKTUYECKUX paboT
(pemeHus
Ka4eCTBEHHBIX,
pacyeTHBIX,
po¢eCCHOHATBHO
OpPHEHTHUPOBAHHBIX
3a/1a4); - OlleHKa
TECTOBBIX 3a/IaHUI; -
HaOI0IeHNE 32
XOJIOM BBITIOJTHEHUS
WH/IMBUTyaJIbHBIX
IIPOEKTOB U OLIEHKA
BBINOJIHEHHBIX
IIPOEKTOB; - K3aMEH

OK 06. IIposBasaTh

Pazpgen 1. Temer 1.1., 1.2, 1.3

- YCTHBIH OIIpoC; -




IPAKJAHCKONIATPUOTUYECKYIO
IIO3ULIMIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITIOBEICHHUE Ha
OCHOBE TPaJULIMOHHBIX
00111€4eTI0BEYECKIX
LIEHHOCTEH, B TOM YHCJIE C
Y4€TOM rapMOHU3aLNN
MEXHALIMOHAJIBHBIX U
MEXKPEIIUTUO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHJapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

Pazgen 2. Temer 2.1.,2.2., 2.3.
Paspmen 3., Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Pasnen 4., Teme1 4.1., 4.2.

Pazgen 7. Temnr 7.1., 7.2.

(bpoHTaNIBHBII 0NpoC;
- OIICHKA
KOHTPOJIbHBIX paboT; -
HabroIeHNE 32
XOJIOM BBITIOJTHEHUS
71a00paTOPHBIX padoT;
- OIICHKA BBIIOJIHCHUS
71a00paTOPHBIX padoT;
- OIICHKA
MPAaKTUYECKUX paboOT
(pemeHus
KaueCTBEHHBIX,
pacyYeTHBIX,
poheCCUOHATILHO
OPHECHTUPOBAHHBIX
3a/1a4); - OllCHKa
TECTOBBIX 3a/IaHUM; -
HaOJt0/IeHneE 3a
XOJIOM BBITIOJTHEHUS
WH/IUBUYaIbHBIX
MIPOEKTOB U OILICHKA
BBITTOJIHEHHBIX
MPOEKTOB; - K3aMeH

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIUIBI O€PEXKIINBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JENCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSIX

Pazmen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 3.1.,3.2.,3.3., 3.4,
3.5.

Pasnen 4. Temrr 4.1., 4.2.

Paznen 6. Temrn1 6.1., 6.2.

Pazmen 7. Temn1 7.1., 7.2

- YCTHBIH OIpoC; -
(pOHTANIBHBIN OTIPOC;
- OIICHKA
KOHTPOJIbHBIX paboT; -
HabJto1eHne 3a
XOJIOM BBITIOJTHEHUS
1a00paTOpHBIX PadoT;
- OLICHKA BBIMOJIHEHUS
1a00paTOpHBIX PadoT;
- OIICHKa
MPAKTUYECKHUX paboT
(pemieHus
Ka4eCTBEHHBIX,
pacyeTHBIX,
npodeccuoHaNBHO
OPHEHTUPOBAHHBIX
3a/a4); - OIlCHKa
TECTOBBIX 3a/IaHUI; -
HaOJIIoeHue 3a
XOJIOM BBIIIOJTHEHUS
WH/IMBUYaJIbHBIX
IIPOEKTOB U OLIEHKA




BBIIOJIHCHHBIX
IMPOCKTOB; - 5K3aMCH




IIpunoxenue 1
IIpumepHas TeMaTHKAa HHAMBUAYAJIbHBIX IPOEKTOB IO MpPeAMETY

Tembl NPOEKTHBIX padoT
DNEeKTPUUYECKUI TOK B Pa3IMYHbBIX CPEaX.

PasButue cpencrts cBA3m.
Cuiibl B mipupoJie.
ABTOMOOWJIb U 9KOJIOTUS.

Ok W E

Brustnue paanoakTHBHOCTH Ha OKPY’KAIOITYIO cpeay. YepHOObLIh U
dykycuma.

K. 3. [InoJaKoBCKUM — «OTEI» KOCMOHABTUKH.

3araiouHble TPUPOIHEIE SBJICHHUS.

Kunkue KpucTalibl B HAIlIEM JIOME.

©o0oNO®

. CemeitHbIe TMHACTUN YYCHBIX — (DU3UKOB.

10 KomneroTep — apyr unm Bpar?

11.Pycckue 371eKTPOTEXHUKH.

12. BausiHue 3J€KTPOMAarHUTHOTO TOJIs HAa POCT PAaCTEHUM U 3JJ0POBbE
YEJI0BEKa.

13. BousiHue paananuy Ha OpTaHU3M YeJIOBEKa.

14.BnusiHME TPOMKOTO 3ByKa U IIIyMa Ha OPTaHU3M YeJIOBEKa.

15.Benukuil ydeHsblid IpeBHErO MUpa — ApXUME U €0 3aKOHBI.

16. ABTOMOOMIIb M 37J0pPOBbE UEIIOBEKA. ABTOMOOUIIb Oy ayIIEro.

17.Huxona Tecna u ero Bbiarommeecs n300peTeHue.

18.B3rus Ha 3peHue ¢ TOYKU 3peHUs (PU3KKH.

19. Ctpoenwre TBEPBIX, KUAKUX W Ta3000pa3HBIX TeI. AMOpQHBIC Tea.

20.Ena u3 « MUKPOBOJIHOBKIY: MOJIb3a UITH BPE?

21.11lymoBoOe 3arpsS3HEHUE OKPYIKAFOIICH CPEIbI.

22.1Ipouiecchl ucapeHusi U KOHJICHCAIUH.

23.Cuna TpeHusl.

24.0OcBoeHne KocMoca.

25.Uctopus panuo.

26. JIpeBHeiimme KyabTOBbIE 00CEPBATOPUHN JOUCTOPHUUECKON aCTPOHOMUM.

27. Tlporpecc HaOIIOAATENHHON U U3MEPUTETHLHON aCTPOHOMHUH Ha OCHOBE
reoMeTpuu U chepruuecKoil TPUTOHOMETPHUH B 3I0XY JUIMHU3MA.

28. 3apoxenue HabmoaaTeapHoN actpoHomuu B Erunre, Kurtae, Unauu,
HpeBnem Basunone, [Ipesuen ' penun, Pume.

29. CBs3b aCTPOHOMHUH U XUMHH ((HPU3UKH, OUOJIOTHN).

30. IlepBble 3Be31HBIE KaTAJIOTH peBHETO MHUpa.

31. Kpynneitmue odcepBatopun Bocroka.

32. Jloreneckonuueckas HaOmoAaTenbHast actpoHomus Tuxo bpare.



33. Co3pmaHue nepBBIX rOCYAApCTBEHHBIX oOcepBaTtopuii B EBpore.

34. YCTpoHCTBO, NPUHLIAI JEHCTBUS U IPUMEHEHUE TEOIOIUTOB.

35. YrinomepHble HHCTPYMEHTHI IPEBHUX BABWIOHSH — CEKCTAHTBI MU OKTAHTHI.

36. CoBpeMeHHbIE KOCMUYECKHE 00CEpBATOPUU.

37. CoBpeMeHHbIE Ha3eMHbIE 00CEPBATOPUH

38. HcTopus npoucxXoXIeHHs HA3BAHUM spyailinX 0ObeKTOB Heba.

39. 3Be3aHBIC KAaTaJOrH: OT APEBHOCTH IO HAIIKX JHEH.

40. IIpeueccus 36eMHOUW OCH M U3MEHEHHE KOOPIUHAT CBETHII C TEUEHHEM
BpPEMEHH.

41. Cucrtembl KOOPAMHAT B aCTPOHOMHH U IPAHUIIBI UX IPUMEHUMOCTH.

42. IlonsaTne «CymepKu» B ACTPOHOMHH.

43. YeTpIpe «I105ICa» CBETA U ThbMBI HA 3EMJIE.

44. ACTpOHOMUYECKHUE U KAJICHIAPHBIE BPEMEHA ro/ia.

45. «benble HOUM» — aCTPOHOMMYECKAS ICTETUKA B JIUTEPATYPE.

46. Pedpakuus cBera B 3eMHOM aTMocdepe.

47. O yeM MOXKET paccKa3aTh LBET JIYHHOI'O JUCKA.

48. OnuncaHus COJTHEYHBIX U JIyHHBIX 3aTMEHHN B JIMTEPATYPHBIX U
MY3bIKaJIbHBIX TPOU3BEICHUSX.

49. XpaHeHune U repeada TOYHOTO BPEMEHH.

50. ATOMHBIN 3TAJIOH BPEMEHH.

51. cTrHHOE U CpelHEE COITHEYHOE BPEMSI.

52. M3MmepeHne KOPOTKUX MPOMEXYTKOB BPEMEHHU.

53. JIynnsie kanengapu Ha Bocroke.

54. Conneunsle KaneHnaapu B EBporne.

55. JIyHHO-COJIHEUHBIE KaJICHAAPH.

56. O6cepBaTopust Yiyroeka.

57. Cucrema mupa ApucToTeENs.

58.AnTHuHbIe ipeacTaBiIcHUs PUI0cO(POB O CTPOSHUN MHPA.

59. HaOmrogeHue npoxoxxaeHus miaHeT 1no aucky CoJlHIa U uX HayqyHoe
3HAYCHUE.

60. OOBscHEHUE MEeTAe00Pa3HOTO JBIKEHUS TIJIaHET Ha OCHOBE UX
KOH(pUrypanum.

61. 3akon Tummyca—bone.

62. Touku Jlarpanxa.

63. Hayunas nearensHocts Tuxo bpare.

64. COBpEMEHHBIE METOJIbI T€0AE3NYECKUX U3MEPEHUN.

65. Uzydyenue ¢hopmbl 3eMiIn.

66. FOOueiiHbIe COOBITHSI HICTOPUU ACTPOHOMHUHU TEKYIIIETO y4eOHOIo roja.

67.42. 3HaunMbIe aCTPOHOMHUYECKHE COOBITUS TEKYIIETO y4eOHOro TojIa.

68.43. Hcrtopus otkpsitus 1lnyToHa.

69.44. Ucropus otkpeiTus Hentyna.

70. Knaiin Tom0o.

71. SIBneHwue npeueccuu U ero 0ObICHEHHE Ha OCHOBE 3aKOHA BCEMUPHOIO
TATOTCHMS.



72. K. D. IIu0IKOBCKUH.

73. IlepBbie NMIOTUPYEMBIE TTOJIETHI — KMBOTHBIE B KOCMOCE.

74. C.1I. Kopoues.

75. Joctmxennss CCCP B ocBoeHMH KOCMOCA.

76. IlepBas xeHmuHa-kocMOHaBT B. B. Tepemkosa.

77. 3arpsi3HEHUE KOCMHYECKOI0 MPOCTPAHCTBA.

78. JluHaMHKa KOCMHYECKOTO MOJIETA.

79. IIpoexThl OyayIIMX MEKIIAHETHBIX MEPEJIETOB.

80. KoHCTpyKTHBHBIE 0COOEHHOCTH COBETCKUX U aMEPUKAHCKUX KOCMUYECKUX
anraparos.

81. CoBpeMEHHbIE KOCMUYECKUE CITYTHUKU CBSI3U U CITyTHUKOBBIE CUCTEMBI.

82. ITonetet AMC k nmanetaM COJTHEYHOW CHCTEMBL.

83. Cepa Xumna.

84. Teopus npoucxoxaeHuss COMTHEYHON CUCTEMBI

85. Kanra—Jlannaca.

86. «3Be3nnas uctopusi» AMC «Benepay.

87. «3Be3nnas uctopusi» AMC «Bosxep».

88. Peronut: xumuyeckas U (pu3nyeckas XapakTepUCTHKA.

89. JlyHHBIE TUIOTHPYEMBIE DKCIEAULUU.

90. HccnenoBanus JIyHbl COBETCKUMHM aBTOMAaTUYECKUMU CTAHIUAMU «JIyHAY.

91. IIpo€KTBI CTPOUTENBCTBA AOJTOBPEMEHHBIX HAYUHO-UCCIEA0BATENBCKUX
cTaHuuil Ha JIyHe.

92. [IpoekTsl Mo AOOBIUE MMOJIE3HBIX UCKOTIaeMbIX Ha JIyHe.

93. CaMbl€ BBICOKHME TOPHI IUIAHET 3€MHOU TPYTIIIBI.

94. ®a3el Benepsl u Mepkypusi.

95. CpaBHHTEJIbHASA XapaKTEPUCTHKA pelibeda MIaHeT 36MHOU FPYIIIbI.

96. HayuHble moncku OpraHm4yeCcKou )KU3HU Ha Mapce.

97. OpraHuueckasi )Ku3Hb Ha IJIAHETAX 3€MHOW IPYIIIIbI B TPOU3BEACHUSIX
nucaresnei-paHTacToB.

98. ATMoc(hepHOoe 1aBlIeHHUE Ha TIIaHETaX 36MHOM TPYIIIIHI.

99. CoBpeMeHHbIE UCCIEN0BAHUS IUTaHeT 3eMHOM rpynsl AMC.

100. Haydnoe 1 npakTtrueckoe 3HaYeHUE N3YUEHUs IIJIAHET 36MHOMN
TPYMIEBL.

101. Kpareps! Ha maHeTax 3eMHOM rpymibl: 0COOEHHOCTH, PUYUHBI.

102. CoBpeMeHHbIE ucclienoBaHus T1aHeT-rurantoB AMC.

103. UccnenoBanus Turana 30H10M «I FOUTEHC».

104. CoBpeMeHHbIE UCCIIEN0BAaHUs CITyTHUKOB I1aHeT-rurantoB AMC.

105. CoBpeMeHHbIe CTOCOOBI KOCMUYECKON 3alIUTHI OT METEOPUTOB.

106. Kocmuueckue cniocodbl 00HApYKeHHsI 00BEKTOB U IIPEIOTBpAllCHHE
UX CTOJIKHOBEHHM C 3eMJIECH.

107. Hcropus otkpseiTusa Liepepsi.

108. . Otkpeitre [Tnyrona K. Tom6o.

109. XapakrepucTuku kapinkoBbsIx madet (Lepepa, [lnyroH, Xaymes,

Makemake, Jpuja).



110. ['unoTe3a OopTa 06 UcTOUHKKE 00pa30BaHUs KOMET.

111. 3aranka TyHTYyCCKOTO METEOpUTA.

112. [Tanenne YenssOMHCKOTO METEOPHUTA.

113. HccaenoBanne MeTaJZIOB B HEBECOMOCTH

114. WzroroBneHue netaneil KOCMHUECKOT0 KOpaOJisi UCIIONIb3Ys HaBBIKU

CJICCapHOIo Acia



IIpunoxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB PI'OC COO

(mpeameTHbIX) ¢ oOpa3oBarTenbHbIMH pe3yiabTaTtamu PI'OC CITIO

(npodeccuoHaIbHO-OPUEHTHPOBAHHAS B3aUMOCBA3b 00111e00pa30BaTeNbHOMN
JTUCHUIUIMHBI ¢ TIpodecCueit/crieinaibHOCTHIO)

HaumeHoBanue
o0menpogeccnoHaAIbHBIX
AUCIHUILJIMH C
00pa3oBaTeJIbHbIMHU
pe3yJbTaTamu,
HMEKIIMMH B3aMMOCBS3b
¢ npeaMetrHbivu OP

HaumMeHnoBanue
npogdeccuoHaILHbIX MOAYJIei
(MAK) ¢ odpa3oBaTeIbHBIMH

pe3yJibTaTaMu, UMEIOINMHA

B3aMMOCBSA3b C IIPeAMETHbIMU
op

HanmeHnoBaHue npeaMeTHBIX P¢
PI'OC COO, nMeruux B3auMe
dIoC C110

OI1.04 DnexkTpoTexHUKa U
AIIEKTPOHHKA

3HATh: €JUHHUIIBI
WU3MEPEHHS CHIIBI TOKA,
HANPSDKEHUS, MOITHOCTH
AIEKTPUUECKOTO TOKA,
COTPOTUBIICHUS
MIPOBOJIHUKOB; - METO/IBI
pacueTa ¥ U3MepeHus
OCHOBHBIX TTapaMETPOB
MPOCTHIX DNIEKTPUUECKHX,
MarHUTHBIX U 3JIEKTPOHHBIX
Lernei;

YCTpolcTBO M TPUHIIUIL
paboTsl TpaHchopMaTopa,
KOH/JIEHCATOpA.
PacuetHbie popmyIbL.
3aKOHBI
MOCNe0BATEIHHOTO U
napauieTbHOTO
COCTMHEHUS TTPOBOTHUKOB,
0COOEHHOCTH
AIEKTPUYECKOH LETH
MEPEMEHHOTO TOKa.
Ymern: cobupathb
AIEKTPUUECKHUE SN,
MOJTH30BATHCS
AIIEKTPOU3MEPHUTETHLHBIMU
npudopamMu, ONpPeesITh
LEHY JIeTICHUS,
paccUHMTHIBATH
MOTPEUTHOCTh

IIM.02 PemoHT U oOCITyXHBaHHE
MHKEHEPHBIX CUCTEM KHJINIIHO-
KOMMYHAJIBHOT'O XO0351CTBa
MJK. DkcmtyaTarus
WHXCHEPHBIX CUCTEM KHJINIIHO-
KOMMYHaJIbHOTO X0O351CTBa

3HaTb:

- METOJBI ¥ TEXHOJIOTHH
TEXHUUYECKOTO OOCITY)KHUBaHUS U
PEMOHTA HHKEHEPHBIX CUCTEM
JKAJIUIIHO-KOMMYHAJIbHOIO
XO03STCTBA

YmeTb:

- pa3pabaTbIBaTh U OCYIIECTBISTh
TEXHOJOTHYECKUMN MPOILIeCcC
TEXHUUYECKOTO OOCITYKHUBaHUS U
PEMOHTA UHKEHEPHBIX CUCTEM
KUJTUITHO-KOMMYHaJIbHOTO
XO03siicTBa

IIM.03 Texnnueckoe
o0ciIy’>KNBaHUE U PEMOHT
HHKCHECPHBIX CUCTEM KUJIMIIHO-
KOMMYHAJIbHOI'0 X0351iiCTBA

MJIK 03.01 Cuctema
TEXHUYECKOTO 00CTYy)KUBAHUS U
PEMOHTa MH)XEHEPHBIX CUCTEM
KUTUITHO-KOMMYHATbHOTO
XO035IUCTBA

MJIK 03.02 TexHOJIOTHYECKHE
MPOLIECCHl PEMOHTHOTO
MIPOM3BOJICTBA

3HaTh:

- IOPSIZIOK pa3pabOTKu U

I1P6 03,
[1PG 04,
ITP 01,
I1P 02




ohopMIICHUS TEXHUYECKON
JOKYMCHTAIUU,

Ymersn:

- INTAaHUPOBATh U OCYHICCTBIIATH
PYKOBOZCTBO pabOTOM
MIPOM3BOJICTBEHHOTO YYaCTKa;

- obecrieynBaTh palMOHAIBHYIO
paccTaHOBKY paboyunXx;

- aHAJIM3UPOBATH PE3YIbTATHI
HpOI/I3BO,Z[CTBeHHOf/'I ACATCIIBHOCTHU
y4acTKa;

OI1.03
MarepuaJsioBeienue
3HaTh:

XapaKkTepUCTUKY TBEPIAOTO
COCTOSIHUS BEIIECTBA.
VYpyrue cBoicTsa
TBEpAbIX Te. 3akoH ['yka.
Mexanndeckue cBOMCTBa
TBepAbIX Tel. TemnoBoe
paclIupEeHnEe TBEPABIX TEI U
skuakoctei. [lmaBnenue u
KpHUCTaJUIM3aLHS.

YMeTh:

ITP6 08

ITP6 01, ITP6 06

ITP6 01, ITP6 06

ITP6 01, ITP6 04

OI1.02 Texuuueckasi
MeXaHHUKA

3HaTh: OHATHE BEKTOPHOI
BEJIMYMHBI, CKaJIIPHOM,
MoyJist. MeToibl
MOCTPOEHUS MPOEKLINIA
BEKTOPHBIX BEJIMYUH,
CKJIaJIbIBaTh BEKTOPHBIE
BEJTMYUHBI.

YMerb: CTPOUTH IPOEKINHU
BEKTOPOB Ha
KOOpJIMHATHBIE OCH,
IIPUMEHSTH METOJIbI
MIOCTPOEHUS, BBIMOJIHEHSTh
IPaMOTHO PUCYHKH K
3ajjauaM, CTOUTh
JarpaMMbl ¥ rpadukH,
MPUMEHSTH TPOU3BOIHYIO
JUISL BBIYMCIIEHUS
TEXHUYECKHUX BEJIMYUH

I1P6 01, TTPG 04

ITP6 03, ITP6 04

I1P6 01, ITPG 05

ITP6 01, ITPG 05

I1P6 01, TTPG 04

OI1.05 OcHoBBI
THAPABJIUKHA U
TEILIOTeXHUKHU

I1P6 03,

I1P6 04




YMeTh: pacuuThIBATH
KIIJI, mpuMeHATh NepBbIA U
BTOPOM 3aKOHBI
TEPMOJIMHAMUKHU K
M30IIpoIIECCaM.
XapakTepus3oBaTh CBOMCTBA
TBEPJBIX TEJ, )KUJIKOCTEN U
ra3oB

3Hatb: OCHOBHBIE
nonoxenuss MKT, nonstue
YACIBHON U MOJISIPHOM
TEIJIOEMKOCTH BEIIECTBA,
MOHATUE U30IIpoliecca,
aanabaTHBINA POIIECC, KaK
MIPUMEHSATH MEPBbII 3aKOH
TEPMOJIMHAMUKHU K
n30IpoIeccam
YcerpolcTBO ABUTATENS
BHYTPEHHETO CrOpaHusi,
JIM3€JIbHOTO JIBU3ATEs.
[Tonsitue KII/I.

ITP6 01,

I1P6 04
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