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1. IOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6HOro npeamera «@u3nkay» paspadoTaHa Ha OCHOBE:!
(benepalibHOTO TOCYJIaPCTBEHHOTO 00pa30BaTENBbHOIO CTaHAApTa CPEAHEro OOIIEero
oOpazoBanus (nainee — I'OC COO);

OpPUMEPHOM  OCHOBHOM  00pa3oBaTeNbHON  MpOrpamMMbl  CPEIHEro  OOUIETro
obpazoBanus (nanee — [IOOIT COO);

beneparbHOro roCcy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHETO
npodeccuonanbHoro obpaszoBanus (nanee — ®I'OC CIIO) 15.01.29. KontpoJiep
CTAHOYHBIX M CJIECAPHBIX PadoT;

yuebHoro maana no npodeccun 15.01.29. KonTpoJjiep cTAaHOUYHBIX U CJ1eCapPHBIX
paoor;

paboueit mporpammbl Bocriutanus 1o npodeccun 15.01.29. KonTposiep cTaHOYHBIX
U CJIeCapHbIX padoT.

[Iporpamma yueOHoro npeamera «@usmka» papadoTaHa B COOTBETCTBUU C
Konuenmueit mnpenonaBanus 00IMIe00pa3oBaTEIbHBIX JUCHMIUIMH C  YYETOM
Mpo(EeCCHOHAIPHON HAMPaBJICHHOCTH MPOTPaMM CPEIHEro MPOQPECCHOHAIBHOTO
oOpa3oBaHMsI, peaJu3yeMblx Ha 0a3e OCHOBHOro oOmiero o0pa3oBaHus,
YTBEPKJIECHHOM  pacnopsbkeHueM  MuHHCTEepcTBa  INpocBelieHuss  Poccuiickoi
@enepanun ot 30.04.2021 Ne P-98, Ha ocHOBanmm nucbMma JlemaprameHTa
roCyJIapCTBEHHOM MOJIUTUKH B cepe cpeaHero npohecCHOHAIbHOTO 00pa30BaHUs U
npodeccuoHaibHOTO  Oo0y4yeHuss MuHucTepcTBa  mpocBenieHus  Poccuiickoit
®enepanyu oT 30.08.2021 Ne 05-1136 «O HanmpaBlieHUM METOAUK MPETOTABAHUS.

Copeprkanue pabodeil mporpamMmsl o npeamery «Pusukay» pazpaboTaHo Ha
OCHOBE:

CUHXpoHU3amu oOpa3oBaTenbHbIXx pe3ynbratoB  PI'OC COO  (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) u GI'OC CIIO (OK, TIK) ¢ yyetom mpoduibHON
HaIpaBJIECHHOCTH NMPOdeCcCuu;

MHTETpallud W TPEEMCTBEHHOCTH COJEpKaHUs MO Tmpeamery «®u3uka» u
coJiepKaHus y4eOHBIX JUCITUIUIHH, TpodeccuoHanbubix Moayieir ®I'OC CIIO.

1.1. Mecro y4yeOHOro mpeaMera B CTPYKType OCHOBHOIl 00pa3oBaTe/ibHOM
NMPorpaMmabl:

VYyeoOnblii npeamer «@u3nka» uzydaercs B 0011eo0pa3oBaTeIbHOM UK€ OCHOBHOM
o0pa3zoBaTeIbLHON MTPOTPAMMBI CpeIHero MpodeccunoHaIbHOro 00pa3oBanus (ganee —
OOII CIIO) no 15.01.29. KonTpoJiep CTAaHOYHBIX H CJIeCapHbIX padoT Ha Oa3e
OCHOBHOTO 00111eTO 00pa30BaHUs C MOJYYCHUEM CPETHEr0 O0IIero 0Opa3oBaHusl.

Ha usyuenue npenmera «®@u3uka» no 15.01.29. KontpoJiep cTaHOYHBIX H
cjecapHbIX padoT oTBoauTCS 172 9aca B COOTBETCTBUU C YUEOHBIM IIAHOM TIO
npodeccun 15.01.29. KontpoJiep cTaHOYHBIX H cJiecapHbIX padoT. B nporpamme
TEOPETUUECKHUE CBEICHUS JOMOIHAIOTCA Ja00paTOPHBIMHU U MPAKTUYECKUMHU
3aHATUSAMU B COOTBETCTBUU C y4eOHBIM IJIaHOM 1o npodeccun 15.01.29.
KoHTpoJiep cTaHOYHBIX U cJiecCapHBIX PadoT.
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[TporpaMmMa COAEpKUT TEMATHUECKHIA TUTaH, OTPAXKAIOIINI KOJMYECTBO YacoB,
BBIJICTISIEMOE Ha U3yUEHHUE Pa3/ie]iOB U TEM B paMKax mpeameTa « Du3uKay.

KonTposb kadecTBa ocBoeHUs TpeameTa «PU3uKa» TIPOBOJUTCS B MPOIIECCe
TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHON aTTeCTalllH.

Texymuii KOHTPOJIb MPOBOIUTCS B TIpeeNax yueOHOTO BpEMEHH, OTBEIACHHOTO
Ha TpEeaMeET, KaK TPAJUIMOHHBIMHU, TaK ¥ WHHOBAIIMOHHBIMH METOJaMH, BKIIIOUas
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynapTaThl  KOHTPOJIS  yYWTHIBAIOTCS — TIPH
MTO/IBEICHUH UTOTOB T10 TIPEIMETY.

[IpomexxyTouHass arrecranus npoBoautcs B (Gopme auddepeHInpoBaHHOTO
3adeTa Mo UToraM M3y4eHHs TpeaIMeTa.

1.2. Ilesau u 3a7a4u y4eOHOI0 MpeaMeTa

Peanuzanus nmporpammbl yueOHOro mpenmera «®@u3mka» B ctpykrype OOII
CIIO nampaBiieHa Ha TOCTHKEHUE LETH T10:

ocBoeHMIO 00pazoBaTesbHbIX pe3ynbTatoB GI'OC COQO: nuynocTHbIE (JIP),
JUYHOCTHBIE  PE3YJIbTAThI peanu3ani  mporpamMmbl  BocruTanus  (JIPPIIB),
meTanpenmeTtHbie (MP), npeametHsie 6azoBoro ypoHs (ITP0),

MOJIFOTOBKE 00YYaOIIUXCSI K OCBOEHUIO OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIUI
(manee — OK, I1IK) B cootBeTcTBuu ¢ ®I'OC CIIO.

B cootBerctBum ¢ IIOOII COO conepxanue mporpaMMmbl HampaBiIC€HO Ha
JOCTH)KEHUE CIEAYIOIINX 3a]1ay:

- npuoOpeTeHue 3HAHMM O  JUCKPETHOM  CTPOEHUM  BEUIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, MJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- NpUOOpPETEeHNE YMEHUM OMHUCHIBATh M OOBICHATH (DU3UYECKUE SIBIICHUS C
MCIIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

- OCBOCHHME METOJOB pELIEHHs IPOCTEMIINX PpPACYETHBIX 3a4ad C
UCIIOJIb30BaHWEM  (PU3MYECKHX  MOJENIe,  TBOPYECKUX U  MPAKTUKO-
OpUEHTHUPOBAHHBIX 33]1a4;

- pa3BUTHE YMEHHMI HAOIIOJaTh MPUPOAHBIC SIBICHUS W BBITOJHSITH OMBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIOJIb30BAHUEM
U3MEPUTENbHBIX MPUOOPOB; OCBOEHHME NPUEMOB padboThl ¢ uHMOpMauen
(bu3nUecKoro coaepxkaHusi, BKIO4asi HHOOPMAIUIO O COBPEMEHHBIX TOCTHUKEHUSIX
(U3UKY; aHaU3 U KPUTUYECKOE OLICHUBaHUE MH(OpMAIUK;

- 3HAKOMCTBO €O chepaMu MpodheCCUOHATIBHON JesATeTbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(bu3nUeCcKOl HAYKH.

B  mpouecce ocBoenus mpeamera «@u3uka» |y  oOyyaroumxcs
LeJICHAPaBICHHO (OPMUPYIOTCS YHHUBEpCalbHble yuyeOHble IeHCTBUA (Janee —
YV]J), Brmouas  (QopMupoBaHME  KOMIETEHIMM B  obOiactu  y4eOHO-
UCCJIEIOBATEILCKOM M TPOEKTHOM JAESTENbHOCTH, KOTOpPbIE B CBOIO O4Yepe.b

00ecreynBalOT MPEEMCTBEHHOCTh (QopMupoBaHusi ob6mumx komnereHmuin OIr'OC
CIIO.
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DopMUPOBAHKE YV OPUEHTUPOBAHO Ha npogecCuoHaIbHOE
CaMOOTIpeIeICHHE 00YyYaroluXCsl, pa3BUTUE 0A30BBIX YNPABIEHYECKUX YMEHUHN IO
TUTAHUPOBAHUIO U MIPOEKTUPOBAHUIO CBOETO MPOPECCUOHAIBHOIO Oy AYIIETO.

1.3. OOmasi xapakTepucTUKa y4eOHOro nmpeaMera

[Ipenmer «@Pu3uka» uszydaercs Ha 0azoBoM ypoBHe. lIpenver «Pusukar
MMEET MEXIUCUUIUIMHAPHYIO CBSI3b C IpeaMeramu obmieoOpazoBarenbHoro: OVIIL
05 Marematuka, OVIL.09 Hudopmatuka, OVIL.07 Xumus W JUCHUILUIMHAMH
obmenpodeccuonansuoro nukia OI1.01MarepuanoBeaenue,
OIl. 02. Texuuueckas rpaduka, OIL.06 WMubopmaliOHHbIE TEXHOJIOTUH B
npodeccruoHanbHOM JesATeIbHOCTH/ A TaN TUBHBIE uH(GOpPMaIIMOHHbIE u
KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH, OI1.08 DKOJIOTUYECKUE OCHOBBI
MIPUPOJIONIOIB30BAHMS, @ TAKXKE MEKIUCIMUIUIMHAPHBIMU Kypcamu (manee — MJIK)
npodeccuonanbuoro mukia I[IM.01 Cnecapnas oOpaboTka nerasneil, H3roTOBJICHUE,
cOOpKa M PEMOHT NPHUCHOCOOJICHHM, PEXKYIIEr0 U M3MEPUTEIIbHOIO MHCTPYMEHTA;
[IM.02 CoOopka, peryJiupoBKa W UCHBITAHHE COOPOYHBIX €IMHHMI], Y3JIOB H
MEXaHU3MOB MalllMH, OOOpYJOBaHUs, arperaToB MEXaHWYECKOW, THIIPaBIMYECKOM,
MMHEBMATUYECKOM dacTed wu3aenui wmamuHoctpoeHus; [IM.03  Texuuueckoe
o0CTy’)KUBaHUE U PEMOHT Y3JIOB U MEXaHU3MOB 00OpY/I0BaHMS,
arperaTtoB M MaIlluH.

[lpeamer «®U3UKA» HUMEET MEKIUCUUIUIMHAPHYIO CBSI3b € y4ueOHOMU
TUCIIMIDIMHON  «OO0Imye KoMIleTeHIIMKM  TIpodeccroHana»  o0menpodecCHOHATLHOTO
OUKJIAa B YacTH pa3BUTHA MaTEMaTHYECKOM, YHMTATEIIbCKOW, €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, a Takxke (OPMHpPOBaHUS OONMX KoMIeTeHImid B cdepe padoThl ¢
uHpOpMaIIKEH, CaMOOPTaHM3aIK U CAMOYTIPABIICHHSI, KOMMYHHUKAITUH.

ConmepkaHue  mpeaMeTa  HANpaBlI€HO  HA  JIOCTIKEHHE  JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yueHusl, perinameHTrupoBaHHbx OI'OC
COO.

B npodunbHy0 COCTaBISIONIYI0 IO NPEAMETY BXOIUT MNPO(PEeCCHOHATBHO
OPUEHTUPOBAHHOE COJIEpKAaHUE, HEOOXOAUMOE Ui (POPMUPOBAHUS Y OOYUarOIIUXCS
00X 1 MPO(HEeCCUOHATBHBIX KOMIIETEHITHUI.

B memsx moarotoBku oOydarmommuxcs K o Oyaymed npodeccuoHambHON
NEeSATEeNBHOCTH TMpU H3YyYEHUH ydeOHoro mnpeaMera «®uzmka» 0co00€ BHHUMAHHE
yAenseTcss TOoHWMMaHue poiau  Gu3uku B (QOPMUPOBAHMHM  KPYyros3opa W
(YyHKIIMOHATBLHOW TPaMOTHOCTH YEJIOBEKAa [IJISl PEIICHUs MPAKTHYECKUX 3ajad, a
TaKXe BJIAJICHNE OCHOBHBIMU METOJAMH HAyYHOrO MO3HAHMWSI, UCIOJIb3YEMBIMHU B
¢bu3uKe: HaOIIOJICHUE, ONMCAHNE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHsI 00pabaThiBaTh
pe3ynbTaThl HW3MEpPEHUHN, OOHApYXHBATh 3aBUCHUMOCTb MEXIy (QU3NYECKUMH
BEIIMYMHAMU, OOBSCHATH TMONYYEHHBIE pe3ylabTaThl W JeNaTh BBIBOJBI, W
c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMA MO OTHOIICHUIO K (HU3NYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

B nporpamme no npeamety « @U3UKay, peau3yeMoii Py MOArOTOBKE 00YYarOIINXCS
1o npodeccusiM, MpoPUIbHO-OPUEHTUPOBAHHOE COJEPIKAHUE HAXOIUT OTPAXKEHHUE B
temax. 1.1 Kumnemaruka, 1.2 /luHaMHuKa ¥ 3JIEMEHTbI CTATHKH, 1.3 3aKOHBI
coxpaHeHus; 2.1 OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu, Tema 2.2,

6
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B3anMHble npeBpalieHUs KUIAKOCTE U ra3oB, 2.3. OCHOBbI TEPMOAMHAMMKH;
3.1. DyleKTPpUYECTBO U MATHETHU3M.

1.4. Ilnanupyemble pe3yJibTAaThl OCBOEHUSI Y4eOHOI0 NMpeaMeTa

B pamkax mporpammbel yueOHOro Tpenmera «®u3uKa»  00ydarouuMucs
OCBaMBAaIOTCS JIMYHOCTHBIC, METANpPEIMETHbIE W TPEIMETHbIE pe3yJbTaThl B
cootBeTcTBUM ¢ TpeboBanmsiMu OI'OC cpegHero o01mero oopa3oBaHus: JUIHOCTHBIC
(JIP), nuuyHOCTHBIE pe3yabTaThl peau3ald HpOTrpaMMbl BocnuTaHus (JIPPIIB),
metamnpeameTasie (MP), mpenmertHsie nis 6a3oBoro ypoBHs usyudenus (I1P6):

Koabl HnannpyeMble pe3yJbTaThbl OCBOCHUA NTUCHUIIJIMHBI BKJIKOYAK0T

JIMYHOCTHBIE pe3ybTaThbl

JIP 05 c(OPMUPOBAHHOCTh OCHOB CaMOPA3BUTHS W CAMOBOCHHUTAHHS B COOTBETCTBUU C
O0III€YEeTIOBEYECKMMH  LIEHHOCTSAMH M HUJACalaMU  IPaXJAHCKOro  OOIIEeCTBa;
TFOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITEJIbHOM, TBOPUECKOHM M OTBETCTBEHHOM
JESITEIIbHOCTH,

JIP 06 TOJIEPAaHTHOE CO3HAHWE W TOBEJCHHE B TOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIIOCOOHOCTh ~ BECTH  IUAJOr C JPYTMMH  JIFOJBMH, JOCTHratb B  HEM
B3aMOIIOHUMaHUs, HaXOOAUTh 06H_II/I€ oeim U COTpyAHHUYaTb A UX HOCTHIKCHUA,
CIIOCOOHOCTH MTPOTUBOCTOSTH UICOJIOTUH IKCTPEMH3MA, HALMOHAIN3MA, KceHO(hOoOuH,
AUCKPUMHHALIMKA 110 COLMUAJIbHBIM, PCIWUTHO3HBIM, PACOBBIM, HAIMOHAJIbHbBIM
NpU3HAKaM U IPYTHM HETaTHBHBIM COIIMAIBHBIM SIBIICHUSIM;

JIP 07 HAaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMHU, JETbMH MIIAJIIIETO BO3PACTA, B3POCIBIMHU
B 00pa3oBaTeibHOH, OOLIECTBEHHO MOJIE3HOH, Yy4eOHO-HCCIe10BaTEIbCKOMN,
IIPOEKTHOM M IPYTUX BUJAX JEATEIBHOCTH;

JIP 08 HPABCTBEHHOE CO3HAHHME W TIOBEJEHHE HAa OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX
IIEHHOCTEH;
JIP 09 TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHHUIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha

MPOTSKEHUH BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHNE K HEITPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO yCIIEHNIHOM NpodecCHOHAIbHON U O0IIECTBEHHON AESTENbHOCTH;

JIP 10 ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAas JCTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHUH;
JIP 13 OCO3HaHHBIM BbIOOp Oynymeil mpodeccun W BO3MOXKHOCTEH — peanu3aiiu

COOCTBEHHBIX KM3HECHHBIX IUIAHOB; OTHOIIEHHUE K MPOGECCHOHATHHOU EATETbHOCTH
KaK BO3MOXKHOCTH y4YacTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
o0IeHaIMOHATBHBIX TTPOOIIEM.

JInuHOCTHBIE pe3yJIbTaThI
peaiu3aluu NporpaMMbl BOCIIUTAHUS

JIPPIIB MPOSIBJIAIOIINN aKTUBHYIO IT'PAXXIAHCKYIO ITO3ULIMIO, JEMOHCTPUPYIOLIHMA

2.1 MIPUBEP)KEHHOCTh NPHUHIIMIIAM Y€CTHOCTH, TOPSJOYHOCTH, OTKPBITOCTH

JIPPIIB Y4acCTBYIOIIMM B CTYI€HYECKOM U TEPPUTOPUAIIBHOM CaMOYIIPABICHUH, B TOM YKCIIE

2.3 Ha YCIIOBHSIX JJOOPOBOJIBYECTBA, MPOTYKTUBHO B3aNMOACHCTBYIONINI 1
Y4YaCTBYIOIIMHA B AE€ATEIbHOCTH OOIIECTBEHHBIX OPraHU3aINi

JIPPIIB MPOSIBJISIIOIIAA ¥ JEMOHCTPUPYIOIIMA YBaKEHUE K JIIOASIM TpyAa, OCO3HAIOIIUN

4.1 IIEHHOCTH COOCTBEHHOTO TPY/a.

JIPPIIB CTpeMSIIHICS K GOPMHUPOBAHUIO B CETEBOM CpeJie IMYHOCTHO U MPOo(HeCCHOHATBLHOTO

4.2 KOHCTPYKTUBHOTO «IIM()POBOTO CIIe/1a»

JIPPIIB 5 | nemoHCTpupyrONui MPUBEPKEHHOCTh K POJAHOW KYJIbTYpe, HCTOPUYCCKON MaMATH
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Ha ocHOBe JOOBM K PonuHe, ponHOMYy Hapoay, Majoil pOIUHE, MPHHSITHIO
TpaJAUIIMOHHBIX IIEHHOCTEW MHOTOHAIIMOHAILHOTO Hapoia Poccun

JIPPIIB
9.1

coOIoAAIOIINIA U poNaraHupyIOIIHiA IpaBuia 310pOBOTo U 0e30macHoro oopasa
KHU3HH, CIIOPTA; TPEAYIPEK AN JTHO0 PE010JICBAIOIINN 3aBUCIMOCTH OT
aJIKoroJisi, Tabaka, ICUXOAKTUBHBIX BEUIECTB, a3aPTHBIX UTP U T.J.

MeTanpenMeTnble Pe3yJdbTaThbl

MP 01

YMCEHHUE CaMOCTOATCIBHO ONPEACIATh LEIN ACATCIBHOCTH M COCTaBJIATH IIJIAHBL
ACATCIIBHOCTH,; CaAMOCTOATCIIbHO OCYHICCTBJIATH, KOHTPOJIUPOBATE U KOPPCKTUPOBATH
ACATCIIBHOCTh, HCIIOJB30BaTb BCE€ BO3MOXHBIE PECYpChl A  JOCTHIKCHUSA
IIOCTaBJICHHBIX ILICICH M pcajiM3aliui IUIAHOB ACATCIIBHOCTHU, BBI6I/IpaTL YCIICUIHBIC
CTPaTCruu B PA3JIMYHBIX CUTyallusAX,

MP 02

yMEHHE NTPOAYKTHBHO OOLIATHCS M B3aMMOJACHCTBOBATH B IPOLIECCE COBMECTHOM
JeSITeTIbHOCTH, YYUTHIBATh MO3UIUH IPYTUX YYaCTHUKOB JICATEILHOCTH, 3())eKTUBHO
pa3pemaTth KOHQIHUKTHL;

MP 03

BJI/ICHUE HABbIKAMHU I103HABATEJIbHOM, y4EOHO-UCCIIEOBATEILCKON M IMPOEKTHON
NeSITEIbHOCTH, HaBbIKAMU pa3pelleHusi MpodsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IOMCKY METO/OB PEIICHUs NPAaKTUYECKUX 3a/ad, IPUMEHEHUIO
pa3aUYHbIX METOJIOB MIO3HAHUS;

MP 04

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH()OPMAIMOHHO-TTO3HABATEIIEHON
NeSTeNbHOCTH, BJIaJCHUE HABBIKAMHU IMOJy4YeHUS HeoOXoaumon wuHbopmanuu wu3
CioBapel pa3HbIX THUIIOB, YMEHHUE OPHUEHTHUPOBATHCS B PA3JIMUYHBIX HCTOUYHHUKAX
uH(poOpMallUK, KpPUTUYECKH OLIGHWBAaTh M HMHTEPHPETUPOBaTh HH(OpMALHNIO,
MOJIY4aeMYI0 U3 Pa3JIMYHBIX HCTOYHUKOB;

MP 05

YMEHHE HCIIOJb30BaTh CpPEACTBA HH(POPMALMOHHBIX M  KOMMYHUKALMOHHBIX
texHonoruii (manee — WKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHU3aIMOHHBIX 3aJad C CoOONIoJIeHMeM TpeOOBaHUI HSPrOHOMMKH, TEXHHUKH
0€30MMacHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U ATUUYECKUX HOPM, HOPM
MH(pOpPMaIIMOHHOHN 0€30MacHOCTH;

MP 07

YMCHHUEC CaMOCTOATCIIBHO ONCHUBAThL MW IMPHHHUMATh PEIICHUA, ONPCACTIAIOIINC
CTPATCTHUIO TOBCACHUS, C YUCTOM I'PA’KAAHCKUX U HPABCTBCHHBIX HGHHOCTCﬁ;

MP 08

BJIAACHUC A3BIKOBBIMHU CPCACTBAMHU — YMCHHUE SAICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHUSA, UCIIOJIB30BATh dICKBATHBIC A3BIKOBBIC CPCACTBA,

MP 09

BJIaJICHUC HaBbIKaMH IMO3HABATCIILHOM pe(bneKcm/I KaK OCO3HaHUs COBCPIIACMBIX
,Z[CI\/’ICTBI/II\/'I U MBICIIUTCIIBHBIX IIPOLECCOB, UX PE3YJIIbTATOB U OCHOBaHHﬁ, T'paHuIl
CBOCTO 3HAHUA MW HCE3HAHWUS, HOBBIX IO3HABATCIBHBIX 3aJa4 W CpPCACTB HX
JOCTHIXKCHHUA.

IIpenmeTHble pe3yabTaThl 1Jis1 6230BOr0 YPOBHS H3YUYeHHS

ITP6 01

c(OPMHPOBAHHOCTh TPEJCTABICHUH O POIM M MecTe (HU3UKU B COBPEMEHHOM
HAay4yHOM KapTHHE MHUpa; MOHHMMaHue (U3MYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoii siBneHuil; moHuMaHue posid (GU3MKK B (OPMHUPOBAHUHM Kpyrozopa M
(YHKIIMOHATLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl peHIeHMsI MPAKTUYECKUX 3a]a4

I1P6 02

BJIQJICHUE OCHOBOIIOJATAOIIMMU (U3UICCKUMH TOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMHU M TEOPHSIMH; yBEpEHHOE TMOJb30BaHUE (HHU3MUECKONH TEPMHHOIOTHEH |
CUMBOJIMKOU

I1P6 03

BJIaJICHHE OCHOBHBIMH METOJIaMH HAy4YHOT'O MO3HAHUS, UCIOJIb3yeMBbIMU B (PHU3UKE:
HaONo/leHne, ONMCaHue, U3MEpPEeHHe, OSKCIEpPUMEHT; YyMeHHs oOpalaThiBaTh
pe3yabTaThl  M3MEpEeHHH, OOHapy)XMBaTh 3aBUCUMOCTb MEXIy (PHU3NUECKUMHU
BEIMYMHAMU, OOBACHATH [TOJYUYCHHbIE PE3YJIbTATHI U JI€1ATh BbIBObI

I1P6 04

c(OPMHPOBAHHOCTH YMEHUS peIaTh pU3HUECKUe 3a1a4n

I1P6 05

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTh MOJIY4YeHHbIE 3HaHUSA ISl OOBSICHEHUS
YCJIOBUH TpOTEKaHUs (U3NYECKHX SIBICHUM B TPUPONE U sl TPUHATHS




I'BIIOY «TK um. H./I. Ky3uenosa»

| MpaKTHYECKHX pelleHHii B HOBCETHEBHOI KHU3HH |

B npoumecce ocBoenusa npeavera «@Pu3uka» y  00y4arolMxcs
HeJieHANPaBJIeHHO (OPMUPYIOTCH YHUBEPCAJIbHbIE YUueOHbIe NeCTBHS, BKIIOYAs
(dbopMHUpoOBaHNE KOMIETEHIIUN 00yJaronuxcs B 00J1acTh y4eOHO-UCCIeA0BaTEIbCKOM
U TPOCKTHOM JIESITEIbHOCTH, KOTOpPble B CBOI0 oO4epelb 00ecneYuBAOT
peeMCTBEHHOCTh opMupoBanus oomux kommnerenuudi GI'OC CIIO.

Buabl yHuBepcajbHbIX y4e0OHbIX Koabl HaumenoBanue OK (B
aelcTBHH OK coorBeTcTBHHU ¢ PI'OC CIIO no
oIrocC Coo 15.01.29. KoHnTpo/iep CTAHOYHBIX U
cjlecapHbIX pador)

[To3naBarenbHbIe yHUBEpCaIbHbIE yueOHble | OK 4 Ocy1mecTBIATh TOUCK HHPOPMAIUH,
neiictBus (popmupoBaHue COOCTBEHHOMN OK 5 HeoOxoaumon 1iist 3ppekTUBHOTO
o0pa3oBaTeNnbHOI cTpaTeruu, CO3HATeIbHOE BBITIOJTHEHUS TPO(PECCUOHANBHBIX
dbopmupoBaHKe 00Pa30BATEIHLHOTO 3aIIPOCA) 3a/1ay.

Hcnonp3oBath nHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
pohecCHOHANBHOM e TENbHOCTH.

KOoMMyHUKaTUBHBIE YHUBEPCAIBHBIE OK 6. PaGorate B komaHze, 3pPEKTUBHO
yueOHble ecTBUS (KOJIEKTUBHAS U 00I1aThCs ¢ KOJJIeramMy,
WHAWBHUAYaJIbHAS IS TENbHOCTD JUIS PYKOBOJICTBOM, KJIMEHTAMHU.

pelieHus yueOHbIX, T03HABATENbHBIX,
MCCJIEI0BATENbCKUX, POCKTHBIX,
mpoecCHOHANBHBIX 3a71a4)

PerynsTuBHble yHUBEpCaIbHbIE yUEeOHbBIE OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO
JeicTBUA (LieenoaraHue, INIaHUpOBaHue, JEATEIIBHOCTh, HMCXOAS W3 LEIU U
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, croco0oB ee JOCTH>KEHUS,
IIOCTPOECHNE UHAUBUIYAIBHON OIPEIEIEHHBIX PYKOBOIUTEIIEM.

00pa3oBaTebHOI TPACKTOPUN)

B wmeasx noaAroroBku oOydawimmxcss K Oyayuied mnpodeccuoHanbHOMN
NAeSITeJIbHOCTH NMPH HM3YyYeHUM y4ueOHOro mpeamera «®Du3nka» 3aKJaJAbIBaeTCs
ocHoBa mias ¢opmupoBanus IIK B pamkax peammsamum OOII CIIO mno
npodeccun 15.01.29. KonrpoJiep cTaHOYHBIX U cJIeCAPHBIX padoT.

Koasbl HaumenoBanue IIK (B coorBercTBHEM ¢ ®PI'OC CIIO mo 15.01.29.
11K KoHTpoJiep cTaHOYHBIX U cJIeCAPHBIX padoT)
HaumenoBanue BIIJ{
IK 1.2 BhInonHATE ciiecapHyl0 M MEXaHMYECKyI0 00paboTKy JeTanell mpHUCIoCOOIeHUH,

PeXYyLIEr0 M M3MEPUTENBHOIO  HWHCTPYMEHTa B COOTBETCTBHM  C
IPOM3BOACTBCHHBIM 33/IaHUEM C COOJIIOIEHIEM TpeOOBaHMH OXpaHbI TPYy/Ia.

1K 3.3. OcymiecTBIATh  TEXHMYECKOE  OOCIHyXHMBaHME  Yy3JIOB M MEXaHHU3MOB
OTPEMOHTHPOBAHHOTO 00OPYIOBaHUs, arPETaTOB U MAITUH.




I'BIIOY «TK um. H./I. Ky3uenosa»

2. OFBEM YYEBHOI'O IPEIMETA U BUJIbl YYEBHOM PABOThI

Bun yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 172
Oobs13aTesibHAs ayUTOPHAsI ydeOHasi HATPYy3Ka 172
OcHoOBHOE co/lep:KaHue

BT. 4.:

TeopeTuIecKkoe 00ydIeHHe 114
Jlaboparopuo-npakTrueckue 3austus (JIT3) 58
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 17
BT. 4.:

TeopeTUIecKoe 00ydIeHUe 10
JlabopatopHo-nipakTuueckue 3austus (JII3) 7
CamocTosiTeIbHAsi paboTa CTYIEHTOB 0
IIpomexyTouHast aTTeCTANMUSA IK3aMeH
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3. COAEP) KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOT'O IPE/IMETA ®U3UKA

Kon Kon Kon
O0bem JIMYHOCTHBIX
HaumenoBaun o0pa3oBarTeiib | 00pa3oBaTeib HanpaBieHnus
He pa3elon Conep:xkanue yuye0HOro marepuaja u Gpopmbl B HOLO OO pe3yJbTATOB BOCIITATedbHOI
OpraHu3anuu JesiTeJIbHOCTH 00y4YaKIIUXCH yacax peanu3anuu
U TeM pe3yJbTara pe3yJbTara HpOrpaMMBI padoThI
®rocC COO | oroc cimo
BOCHUTAHUS
BBenenue Ouszuka — pyHgaMeHTaIbHas HayKa O MPUPOJIE. 1 JIP 01, MP 01, | OK 1 JIPPIIB 2.1 ['paxxnancko-mpaBoBoOE
Poub 1 MecTo ¢u3nku B GOpMHPOBAHUHT I1P6 01 OK 3 Y IaTPUOTUYECKOE
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B BOCIIHTAHUE
MPAKTUYECKOHN JEATEIEHOCTH JIFOJIeH
Pa3ngen 1. MexaHuka 24
Conep:xaHue yueOHOro MaTepuaJa 8 JIP 04, MP 02,
Baxneiime KHHEMaTHIECKUE XapaKTEPUCTUKU — I1P6 03-04
nepeMeIieHne, CKOpoCTh, YCKOPEHHE.
PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE IBHKEHUE.
CB0OOIHOE TafECHHUE.
JIBukeHue Tena, OpOIIeHHOTO MO YITIOM K
TOPU30HTY. J[BI)KEHUE TOUKH 110 OKPYKHOCTH.
[ToctynaTtenbHoe U BpalaTeIbHOE JBUKCHHE
TBEPJIOTO TeNa.
JlaGopaTopHo - npaKkTHYecKHe 3aHATHSA
JIII3 1: Botuucnums ckopocmos u nymo
PABHOMEPHO20 NPAMOJIUHEUHO20 OBUNCEHUS
JIII3 2: H3mepums yckopeHue mena npu
PABHOYCKOPEHHOM O8UNCEHUU
JIII3 3 Boiuucaiums napamempol mouKu npu
OBUICEHUU NO OKPYIHCHOCMU
Tema 1.2 JIP 05, MP 01,
Junamuka u | Coaep:kaHue y4eGHOro MaTepHaa 8 02
3jeMeHThl | B3aumopeiictBue Ten. 3akoH BecemupHOTro I1P6 03,05
CTATHKHU TATOTEHUSL. JIP 04, MP 02,
3aKOHBI B IPUPOJIE [1P6 03-04
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HauMmenoBan
He pa3/iesioB
M TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmsl
OpraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0BeM

qyacax

Kon
oOpa3oBareJib
HOT'0
pe3yjabTara
e1rocC COo

Kon
oOpa3oBareJib
HOT0
pe3yJabTara

orocC Cuo

Kona
JUYIHOCTHBIX
pe3yJIbTaToB
peasu3anuu
MPOrpamMMbl
BOCITUTAHUA

Hanpasienust
BOCIIMTATEIbHOM
padoThbI

3akoHbl MexaHnuku HeroToHa.

PaBHOBecue marepuanbHON TOYKU U TBEPIOTO
Tena

JlaGopaTopHo - NpakTHYecKHe 3aHATHSA
JIII3 4: gvluucienue napamempos Ha 3aKOH
BCEMUPHO20 MACOMEHUSL

JII3 5: uccnedosamu 0sudicenue mena noo
deticmeuem nOCMOSHHOU CUTLbL.

JII3 6: uccnedosamu yCiosus pasHosecus
meepooco mena

Tema 1.3
3aKOHBI
cOXpaHeHHs

Conep:xaHue yueOHOro MaTepuaJia

Nmnynbc MaTepuanbHONW TOYKU U CUCTEMBI.
3aKOH COXpaHEHMs UMITYJIbCa

3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHH.
PaBHOBECHE )KMIKOCTH U raza.

JIII3 7: U3mepenue kodgpuyuenma mpenus

JII3 8: Uzmepenue koaghghuyuenma ynpyzocmu
JIII3 9 Hccnedosamsb coxpanenue MexaHuyecKoll
9HepeUU NpU 0BUNCEHUU Mela OO OeUCmeuem Cull
msadMcecmu U ynpy2ocmu

JIII3 10: Bortuucaums cuny mopmoxiceHus
8a20HA...

JIN3 11: Buiuuciums mowHoCmb  O8ucamelis
MOKApHO20 CMAHKA
JIII3 12 Bwuiyucaumo
CKOpPOCMIb....

8MOPYI0  KOCMUUECKYIO

JIP 04, MP 02,
I1P6 03-04

JIP 05, MP 01,
02
ITP6 03,05
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Kona

Kon Koxa
O0bem JIMYHOCTHBIX
HaumeHnoBan oOpa3oBarte/ib | 00pa3oBaTelib Hanpasienust
He pazIenon Conep:xanue yuedOHOro MaTepuasa u popmsl B Horo HoTo pe3yJ1bTaToB BOCHTATENLHOI
OpraHu3alMu AesiTeJILHOCTH 00y4arIIUXCs yacax peaju3anuu
U TeM pe3yJibTara pe3yJbTara padoThI
®I'OC COO | ®roC CIo | MPOrPaMMel
BOCIUTAHUS
Paznen2. | OcHOBBI MOJIEKYJISIPHOM PUBMKH U 27
TEPMOANHAMUKH
Tema 2.1 Coaepixanue yueOHOIro MaTepuasa 8 JIP 04, MP 02,
OcHoBbI OCHOBHBIE OJIOKEHUS MOJIEKYJIAPHO- I1P6 03-04
MOJIEKYJISIPH | KHHETHYECKOU Teopuu. M neanpHbIi ras.
o- YpaBHEHHE COCTOSHUS UACATHLHOTO rasa.
KuHeTH4ecko | OCHOBHOE ypaBHEHUE MOJICKYIISIPHO-
i Teopuu KHMHETUYECKOM TeOpru Tra3oB. ['a30BbIe 3aKOHBI
Dusuueckue 0cHOBbl npoyecca ougpyzuu 6
Juddy3uoHHbIE MPOIIECCH MPU CBAPKE
TUTABJICHHEM M CBapKeE JIaBJICHUEM
JlaGopaTopHO - npaKkTHYecKHe 3aHATUS
JIII3 13: Onvimnas nposepxa 3axona I eii-
Jloccaka
JII3 14: U3yyums 3a8Ucumocms napamempos
easa
JII3 15: I'pagpuueckoe uzobpasicenue
usonpoyeccos
JIII3 16 Usmepenue memnepamypul u meepoocmu
cmanu
Tema 2.2. Coaepixanue yueOHOIro MaTepuasa 11 JIP 05, MP 01,
B3aumublie | [ToBepXHOCTHOE HATSKEHUE KUAKOCTH 02
npepamenn | Koodpdummenr  MOBEpXHOCTHOTO  HATSHKEHHUE I1P6 03,05
A JKUAKOCTEeH | )KUIKOCTH. Kanumnsipusie SIBJICHUS JIP 04, MP 02,
U ra3oB KanunsipHeie sSBICHUS TIpH TTaliKe. [1P6 03-04

Martepuarbl, IpUMEHsIEMbIE TP CIECAPHBIX
paborax
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HauMmenoBan
He pa3/iesioB
M TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmsl
OpraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0BeM

qyacax

Kon
oOpa3oBareJib
HOT'0
pe3yjabTara
e1rocC COo

Koxa
oOpa3oBareJib
HOT0
pe3yJabTara
orocC Crio

Kona
JUYIHOCTHBIX
pe3yJIbTaToB
peasu3anuu
MPOrpamMMbl
BOCITUTAHUA

Hanpasienust
BOCIIUTATEIbHOM
padoThbI

JlabopaTopHO - NpaKTHYecKHe 3aHATHSA

JII3 17: Hamepumo 61axcHocms 6030yXa 6
nomewjeHuu.

JII13 18: Onpedenenue noano u KANULIAPHOU
811020€MKOCMU MAMEPUANO8

JIII3 19: Onpedenenue noanoi u KANULIAPHOU
811020€MKOCMU MAMEPUANO8

JII13 20: Boiuucaums xoa¢hguyuenma
NOBEPXHOCMHO20 HAMANCEHUS PA3TUYHO20 POOA
HcuoKocmu

JII13 21 Boruuciums ko3gpuyuenm
NOBEPXHOCMHO20 HAMANCEHUS PA3TUYHO20 POOA
HcuoKocmu

JITI3 22: Boiuucaums Kodgpuyuenma menio8ozo
pacuupenus mamepuand

JIII3 23: Boiuucaums Koagpuyuenma menio8ozo
pacuuperus mamepuana

Tema 2.3.
OcHOBBI
TEePpMOAMHAM
HKH

Conep:xanue yueOHOro MaTepuaJa
BayTpeHHsis 3HEprusi CUCTEMBI

PaGora u Ttemmora kak ¢opMBI Tepenayn
SHEpTUH. Y paBHEHUE TEIJIOBOTO OanaHca
[IepBoe HauaJI0 TEPMOJUHAMUKH.
HeoOpatumocTh TEMIOBBIX MPOIIECCOB.

[IpuHIMIT NElCTBUS TEIUIOBOW MAILIMHBI.

KITJI TenmoBoro nsuratens. OxpaHa TPUPOIBI.
[TonssTve 0 MeXaHW3alMU [POMBILIIEHHOIO
MPOU3BOACTBA

JlaGopaTopHO - NIpaKkTHYeCcKue 3aHATHS

JITI3 24 Beraucnute paboTy M TEIUIOTY KaK

JIP 03, MP 04,
ITP6 03-04
JIP 05, MP 01,
02
I1P6 03,05
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Kona

Kon Kon
Oo0bem JIMYHOCTHBIX
HaumeHnoBan oOpa3oBarte/ib | 00pa3oBaTelib Hanpasienust
Coaep:xkanue yueOHOro Mmatepuasia u GopmMsl B pe3yJbTaToB N
He pa3/iesioB HOT'0 HOT0 BOCHUTATEIbHOM
OpraHu3alMu AesiTeJILHOCTH 00y4arIIUXCs yacax peaju3anuu
U TeM pe3yJibTara pe3yJbTara HDOIDAMMEI padoThI
®roc CO0 | ®roc cmo | PP
BOCIUTAHUS
(hopMEI Iepe1auu BHYTPEHHEH SHEPTUU Tela.
JIII3 25: BEIYMCIUTD MapamMeTpbl ypaBHEHUS
TEIJIOBOro OanaHca
JIII3 26: Berancnute KIIJI gBurarencii craHkoB
JIII3 27: BelurcauTh IpOU3BOAUTEIBLHOCTD
MIPOMBIIIJICHHBIX arperaToB
Pasznen 3. JJIeKTPOAMHAMMKA 42
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 10
DJIeKTPOCTAT | DJIEKTPUUECKUI 3aps. DIeMEHTapHbIE YaCTHUIIBL.
HKAa DnexTpu3anus Tel. 3aKoOH COXpaHeHHUS

AIEKTPUYECKOTO 3apsiaa 3akoH Kyiona.
bim3konencTBUE U IEMCTBUE HA PACCTOSIHUH.
Dnektpuyeckoe nosie HampsxkeHHOCTh
3NEKTPUYECKOT0 N0Jisd. CHUIIOBBIE IMHUU
JJEKTpUYECKOro noiis. [IpoBotHUKHN 1
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJe. J[Ba
BHJIa TUDJIEKTPUKOB.
PaboTa cuit anexkTpocTaTuuecKkoro mossi.
[ToTenuuman u pa3HOCTb MOTEHLIUATIOB
Konpaencaropsl
JlaGopaTopHO - NpaKTHYeCKue 3aHATHS
JIII3 28 U3zyuenue ucnonvzosanus
9NeKMPOCMAMUYECcK020 NoJis TPOMBIIIIIEHHOTO
MPOM3BOJICTBA. DJIEKTPOCTATHYECKAs 3aIHTa
JIIT3 29 U3yuenue siBACHUS JIEKTPU3ALUU U
B3aUMOJICHCTBUS 3apsHKEHHBIX TEIl
JIIT3 30 Pacuer cuiinl B3aUMOIEUCTBUSA
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Kona

Kon Kon
Oo0bem JIMYHOCTHBIX
HaumeHnoBan oOpa3oBarte/ib | 00pa3oBaTelib Hanpasienust
Coaep:xkanue yueOHOro Mmatepuasia u GopmMsl B pe3yJbTaToB N
He pa3/iesioB HOT0 HOTO BOCHUTATEIbHOM
OpraHu3alMu AesiTeJILHOCTH 00y4arIIUXCs yacax peaju3anuu
U TeM pe3yJibTara pe3yJbTara HDOIDAMMEI padoThI
®roc CO0 | ®roc cmo | PP
BOCIUTAHUS
INEKTPUYECKUX 3apsaoB PacueT paboThI cui
ANEKTPOCTATUYECKOTO MO
JIII3 31 Pacuer paboThl cuil
ANEKTPOCTATUYECKOTO OIS
JIII3 32 Pacyer 251eKTPOEMKOCTH 3apsSyKEHHOTO
KOHJICHCATOpa
Tema 3.2. Coaep:xkaHue yueOHOTro MaTepuaa 23
3aKkoHbI YcnoBus, He00X0UMbIE AJ11 BO3HUKHOBEHUS
MOCTOSIHHOI'0 | DJIEKTpUYecKoro Toka. Cuiia Toka, INIOTHOCTh
TOKA. Toka. 3akoH OMma aJid y4acTKa Lenu.

3aBUCHUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOAHHUKOB OT Temmepatypbl. IC ucrounmka
Toka. 3akoH OMa 171 noaHo# nenu. CoeqnHeHus
MpoBOAHUKOB. COeIMHEHNE HCTOYHUKOB
AIIEKTPUYECKOM PHEPTUuU B OaTapero. 3aKoH
Jlxxoyns — Jlenna. Pabora u MouiHocTh
MOCTOSIHHOTO TOKA. TerioBoe JelCTBUE TOKA.
DIIEKTPUIECKOE OCBEIIICHHE

ONEeKTPUIECKUN HATPEB U 3JIEKTPOTEXHOJIOTHH.
Kommekcnas 3J'ICKTI/I(1)I/IKaI_II/I$I IMPOU3BOJACTBCHHBIX
TPOIECCOB

JlaGopaTopHO - NpaKkTHYeCKue 3aHATHS

JII13 33 34 M3y4yeHue nocien0BaTeIbHOTO
COEIMHEHMS IPOBOJHUKOB

JIII3 35 36 N3yuenue napamieibHOTO
COEIMHEHMS IPOBOJHUKOB

JITI3 37 38 N3y4yeHue CMEMaHHOTO COSTUHEHUS
MIPOBOJIHUKOB

JIIT3 39 40 Uccnenosanue 3aBUCHMOCTH
COMPOTHUBIICHUS METaJUIMYECKOr0 MPOBOJIHHUKA
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HauMmenoBan
He pa3/iesioB
M TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmsl
OpraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0BeM

qyacax

Kona
oOpa3oBareJib
HOT'0
pe3yjabTara
e1rocC COo

Koxa
oOpa3oBareJib
HOT0
pe3yJabTara
orocC Crio

Kona
JUYIHOCTHBIX
pe3yJIbTaToB
peasu3anuu
MPOrpamMMbl
BOCITUTAHUA

Hanpasienust
BOCIIMTATEIbHOM
padoThbI

JIII3 41 42 .M3mepenne D/1C u BHyTpEeHHETO
COIIPOTHBIIEHUS] MCTOYHUKA TOKA

JIITI3 43 44: N3yueHue npuUMEHEHUs
3JIEKTPOIIPUBO/A B IPOU3BOJICTBE

JIII3 45 46 N3yueHue ocBellleHUs: TPOU3BOJCTBA
JIII3 47 48 Dxonomuueckast 3pPeKTUBHOCTD
WCTIOJIB30BAHUS DJICKTPUIECKON SHEPTHH B
IIPOMBIIIJICHHOM IPOU3BOICTBE

Tema 3.3.
MarnutHble
ABJICHUSA

Conep:xaHue yueOHOro MaTepuaJia

BzaumogeiictBue TOKOB . MaruuTHoOE 110,
MarnutHas naaykuua Cuna Amnepa Cuna
Jlopenua. MaraHutHbi€ CBOMCTBA BEIIECTBA.
DneKTpoMarHuTHast UHAYKIUSA. MarHuTHbIN
notok. [IpaBuno Jlenma

3aKOH AJIEKTPOMATHUTHON MHAYKIINH.
JlabopaTopHO - NpaKkTHYeCKHe 3aHATHS

JIII3 47 48 . Ouenxka s¢pdexTuBHOCTH
MAarHUTHBIX TEXHOJIOTHH B IPOMBIILIEHHOM
TPOU3BOJICTBE

Paznea 4.

KoJie0anusa v BOJIHBI

19

Copaepxanue y4eOHOIro MaTepuasa
CB0OOTHBIEC U BBIHYXK/ICHHBIC MEXaHUYECKUE
KosiebaHus. MaremMaTudeckuii MasTHUK.
I"apmonnueckue konebanus. daza konedaHui.
[IpononbHbIE U ONEPEYHbIE BOJIHBI.
3ByK. YibTpa3Byk CBOOOIHBIE U BHIHYK/ICHHBIC
3JIEKTpOMarHuTHbIE KoseOanus. CX0JCTBO U
pa3nuyrie MeXaHUIeCKUX 1 DJIEKTPOMArHUTHBIX

17




HauMmenoBan
He pa3/iesioB
M TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmsl
OpraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0BeM

qyacax

Kona
oOpa3oBareJib
HOT'0
pe3yjabTara
e1rocC COo

Koxa
oOpa3oBareJib
HOT0
pe3yJabTara
orocC Crio

Kona
JUYIHOCTHBIX
pe3yJIbTaToB
peasu3anuu
MPOrpamMMbl
BOCITUTAHUA

Hanpasienust
BOCIIMTATEIbHOM
padoThbI

konebanuii. Ilepuo cBOOOHBIX KOneOaHU
KonebaTenbpHbIl KOHTYD.

JelicTByromuye 3Ha4eHusl MEPEMEHHOIO TOKA
I'enepatop Ha TpaH3uUCTOpe. ABTOKOJICOaHMUSI.
[Ipou3BoacTBO, Nepenada v UCIOIb30BAHKE
AIEKTPUUYECKON S3HEPTrUun
DNeKTpOMarHUTHHIE BOJHBI U UX CBOMCTBA
N3o6perenue paano A.C.IlonoeiM. [TpunImmb
panuocssa3u PacnpocTpanenue paaroBOIIH.
Pannonokanus. [lonstue o teneBuaeHun
JlabopaTopHo - npakTHYecKHe 3aHATHSA

JIII3 51.CGopka npocreiiiiero paauonpueMHUKa

Pa3znen 5

Onruka

28

Tema 5.1.
IIpupona
cBeTa

Coaep:xanue yueOHOro MaTepuasa

. CKOpOCTb pactpoCTpaHEHUs CBETA.
3akoHbl TeomeTprudeckoil onTuku. [loaHoe
orpaxkeHue. JInuzpl. OnTuyeckure npuodopkl.
JIII3 52 53 Onpenenenue nokasaresns
IIPEJIOMIICHUS CTEKIIa

JIII3 54 55 Onpenenenne HOKYCHOTO PaCCTOSTHUS
Y ONITUYECKOU CHJIBI JIMH3BI

JITI3 56 57 Pacuet napaMeTpoB reoMeTpUIeCcKoi

11
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Kona

Kon Koxa
O0bem JIMYHOCTHBIX
HaumeHnoBan oOpa3oBarte/ib | 00pa3oBaTelib Hanpasienust
He pasienon Coaeprxanue yueOHOro Mmarepuasia u Gopmsl B HOTO HOTo pe3yJIbTaToB BOCHTATENLHOI
OpraHu3alMu AesiTeJILHOCTH 00y4arIIUXCs yacax peaju3anuu
U TeM pe3yJibTara pe3yJbTara padoThI
®I'OC COO | ®roC CIo | MPOrPaMMel
BOCIUTAHUS
OIITHUKH
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJa 17
BoJsiHoBas : [ucnepcus ceera. KorepeHTHbIE BOIHBI.
ONTHKA Wntepdepennus ceera. Konbua HeroToHa.
BosnoBasi [Ipumenenue unrepdepeHiuy B HayKe U
ONnTHKA texHuke. Judppakuus ceera. udpaxiponHas
peuierka. [TonepedHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera. crounuku cBera. Bunbl
n3nydeHuil. CeKTpbl ¥ CIIEKTpajIbHbIE
anmnapatbl. Buapsl ciektpo. CrieKTpaibHbIi
ananu3. Mudpakpacnoe u ynpTpaduoneToBoe
nsinydyeHue. Pentrenosckue nyyu. Hlkana
ANEKTPOMAarHUTHBIX U3TYyYEHUMH.
JITI3 58 59.HaGmronenne nuTephepeHuu u
CBeTa.
JIII3 60 61 M3mepenue JUIMHBI CBETOBOW BOJIHBI
JITI3 62 63Habnronenne TMHEHYaThIX CIEKTPOB.
Pasznen 6 DJieMeHThI KBAHTOBOI (PU3UKH. 22
Tema 6.1. Coaep:xanue yueOHOro MaTepuasa 6
KBanroBasn CrennanbHasi TEOpUs OTHOCUTEIIBHOCTH
ONTHKA KBanrtoBas runoresa [1nanka. ®otosddexr.

[Tpumenenue porodddexra. Tursl
(dhoTtosmemenToB. JlaBineHune cBeTa. XUMUIECKOE
JIEHCTBHE CBETA.

JIII3 65 66 Pacuet kpacHO# rpaHUIIBI
dhoTorddexra
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Kona

Kon Kon
O0bem JIMYHOCTHBIX
HaumeHnoBan oOpa3oBarte/ib | 00pa3oBaTelib Hanpasienust
Conep:xanue yuedOHOro MaTepuasa u popmsl B pe3yJ1bTaToB N
ue pa3jesioB HOT'0 HOT'0 BOCIMTATEIbHOI
OpraHu3alMu AesiTeJILHOCTH 00y4arIIUXCs yacax peaju3anuu
U TeM pe3yJibTara pe3yJbTara HDOIDAMMEI padoThI
®roc coo | oroc cno | "PrP
BOCIUTAHUS
Tema 6.2. Coaeprxanue yueOHOro MaTepuasa 6
Crpoenue )
aToma PazButue B3rIA10B Ha IPUPOTY BEIIECTBA.
Crtpoenue atoma. OnbiTel Pesepdopna
KBanToBble nocrynarsl bopa.
Tema 6.3. Conep:xaHue yueOHOro MaTepuaJia 11
Ctpoenne EctecTBeHHas painOaKTUBHOCTD
aTOMHOI0 3aKOoH paoaKTUBHOTO pacmaja
sapa CniocoOsI peructpanuu 1 HabIoIeHUS

3apsKEHHBIX YaCTHII

D¢ddexT BaBunora- Uepenkona

CrtpoeHue aTOMHOTO sifipa.

SnepHble cuisl

JleexT Macchl ¥ 3HEpTHUs CBA3M sipa

OHeprus CBA3M aTOMHBIX sIIEp

TepmosimepHbIe peakiuu

SnepHas 3HepreTuka

BinsiHue MOHM3MpYIOLWEH paauanyy Ha )KUBBIE
OpPTraHU3MBI

JlaGopaTopHO - IpaKTHYeCKNe 3aHATHS

JIII3 67,68 U3zyuenue mpexos 3apsaicenHvlx
uacmuy

JITI3 69,70 H3yuenue oenenus a0pa amoma
Ypaua noo oelicmsuem HeumpoHa
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HauMmenoBan
He pa3/iesioB
M TeM

Coaeprxanue yueOHOro Mmarepuasia u Gopmsl
OpraHU3alMH JesTeJbHOCTH 00y4arommxcst

Oo0BeM

qyacax

Kona
oOpa3oBareJib
HOT'0
pe3yjabTara
e1rocC COo

Koxa
oOpa3oBareJib
HOT0
pe3yJabTara
orocC Crio

Kona
JUYIHOCTHBIX
pe3yJIbTaToB
peasu3anuu
MPOrpamMMbl
BOCITUTAHUA

Hanpasienust
BOCIIUTATEIbHOM
padoThbI

Paznen 7.

Ctpoenue BcesieHHOI

Tema 7.1.
Crtpoenne n
pa3BuTHe
Bcenennoii

Conep:xanue yueOHOro MaTepuasa
Hama 3Be3nnas cucrtema — I'ajmakTuka
Jpyrue rajsakTuKu
beckoneunocts BeeneHHOM

[TonaTue o KocMoJIOTUU

TepmosiepHbIil CUHTE3

[Tpobnema TepMosiIEpHBI SHEPreTUKU
Ouneprus CoiHua U 3Be31
ITpoucxoxaenne CoaHEYHON CUCTEMBI
CoBpeMeHHBIE MPEICTABICHUS O MPOUCXOXKICHHN
u 3Bomonuu CoJHIIa U 3Be3/1.
Knaccudukanus 3se3 1.

3Be3/1bl U UICTOYHUKH UX DHEPTUH.
[IpencraBneHue o CTPOCHUHU U 3BOJIIOLIUU
BceneHnHon.

KonTtpoJsbHas padora

Bcero:

172
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4. YCJIO0OBUSA PEA/INBALINU TPOI'PAMMBbI YYHEBHOTI'O ITPEIMETA

TpebGoBanus K  MHHMMAJBHOMY  MaTepHAJbHO-TEXHHYECKOMY
o0ecrneYeHnIo
Peanuzauus nporpamMmsl yueOHOro mpeaMmera TpeOyeT Haaudus y4eOHOro
KaOuHeTa PU3UKU U aCTPOHOMUU; JTa00opaTOpuit GU3HKH.
O6opynoBanne yu4eOHOTO KaOMHETA:
— YUYMUTEIbCKHUU CTOJ U CTYII,

— YYCHUYECKHE CTOJIbI U CTYJIbS,
— JIOCKa, UHTEPAKTUBHAS JOCKA.

TexHuueckue cpeacTra 00y4eHus:
MH(})OPMaIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

- AKPaHHO-3BYKOBBIC ITOCOOUS;

- KOMIUJIEKT 3JI€KTPOCHAOXKEHUsI KaOUHETA;

- JEMOHCTPAIlMOHHOE 000PYI0BaHUE; PA3IaTOYHbIE MOJICIIH;

- IIK;

- HarjsigHble  1mocoOusi  (KOMIUIEKThl  y4eOHBIX  TaOJuWIl, TUIaKaThl:
«Duznyecke  BENMMYMHBI W (QyHIAMEHTAJIbHBIC  KOHCTaHTBI»;
«MexnyHnaponnas cucrema eaunuin; CH»; «llepuomnueckas cucrema
xuMuueckux anemeHToB JI.11.MenneneeBay)

O6opynoBanue nmabopaTopuu U pabounx MecT JabopaTopuu:
- Paboume cTombl 1715 penoaBaTes o MPUTOTOBICHUIO OMBITOB,

DKCIIEPUMEHTOB.
- HaOopsl mo MexaHuke, MOJIEKYISIPHOU (PU3UKE, FTEKTPOMATHETU3MY,
OITHKE.

- Makertsl.

NudopmanuonHoe odecneyenne 00y4eHust

OcCHOBHBIC HCTOYHUKH
st npenogaBareJiei
1. Imutpuea B.®., Bacunber JI.U. ®usuka nis npodeccuit U creruaibHOCTEN
TEXHUYECKOTO MPOUIIS: METOIUYECKUE PEKOMEHIAIMH: METOJ. Mocodue. —
M., 2016.
2. Imutpuena B.®., BacunweB JIL.U. ®usuka mns npodeccuii U crienuaibHOCTEH
TexHu4deckoro mnpodwmiast. KoHTponmpHble MaTepuanbl: yded. mocoOust s
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yapexaenuit cpea. nmpod. oobpazoanus / B. ®. JImutpuena, JI. M. BacuibeB. —
M., 2014.

3. Amutpuera B.®. dusuka qisa npodeccuit U crenuaabHOCTEH TEXHUYECKOTO
npoduiig. JlabopaTopHbIi MpakTUKyM: y4eO. MocoOust A yupeKIAeHUN cpel.
npod. obpazoBanus / B.®.Jimutpuena, A. B. Kopxkyes, O. B. Mypra3zuna. —
M., 2015.

4. ImutpueBa B.®. ®uszuka ans npodeccuii U CHENUATBHOCTEH TEXHUYECKOTO
npoduis: SJIEKTPOHHBIA y4yeb.-METOJ. KOMIUIEKC JJisi 00pa30BaTeIbHBIX
yupexeHuit cpes. npod. oobpazoBanus. — M., 2014.

5. ImutpueBa B.®. ®Ousuka nns npodeccuil M CHEMUATBHOCTEH TEXHUYECKOTO
npoduis: SIEKTPOHHOE YyueOHOe Wu3JaHue (MHTEPAaKTUBHOE DSJICKTPOHHOE
NPUIIOKEHNUE) JIJIs1 00pa30BaTEIbHBIX YUPEKACHUN cpell. pod. 0Opa3oBaHus. —
M., 2014.

6. Tpopumona T.U., @upcoB A.B. duzuka mis npodeccuili U crnennanabHOCTEN

TEXHUUYECKOTO M €CTECTBEHHO-HAay4yHOro mnpoduiei: Pemenus 3agau. — M.,
2015.

LISl CTY/ICHTOB
1.  JvurpueBa B.®. duzuka 118 npodeccuid W CHeNUaIbHOCTEN
TEXHUYECKOTro mpoduis: ydeOHMK it oOpa3oBaTEIbHBIX YUPEXKIACHUN Cpe.
npo@. oopazoBanus. — M., 2014.
2.  JmutpueBa B.®. ®usuka s mnpodeccuit M CHENHAIbHOCTEH
TexHuueckoro npoduis. COopHUK 3amad: yued. mocobue ajis o0pa3oBaTeIbHBIX
yapexaeHuil cpen. mpod. oopazoBanus. — M., 2014.

3. KacesinoB B.A. MmmroctpupoBanHsblil atiac mo ¢usuke: 10 xmacc.—
M., 2015.

4, KacesinoB B.A. MmmroctpupoBanHsblil atnac mo ¢usuke: 11 kimacc. —
M., 2015.

5. Tpopumoa T.HU., ®upcor A.B. dusuka mus mnpodeccuii u
CHEUATbHOCTE TEXHUYECKOIO0 M E€CTECTBEHHO-HayyHOro mnpoduieit: COopHHK
3amgad. — M., 2013.

6. Tpodumona T.U., Dupcos A.B. ®usuka. CnpaBounuk. — M., 2015.

1. ®dupcoB A.B. ®usuka a1 npodeccuit U crenUaIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4HOro  mnpoduiei:  y4eOHMK s
oOpa3zoBaTeIbHBIX YyupexiaeHu cpen. npod. obOpazoBanus / mox pea. T. .
Tpodumonoii. — M., 2014.

I[OHO.]IHI/ITGJILHLIG HCTOYHUKH
s npenogaBareJiei
1. http://skiv.instrao.ru/bank-zadaniy/

2. https://cposo.ru/komplekty-kos-po-top-50
3. www. fcior. edu. ru (PenepanbHbIi HEHTP UHPOPMALIMOHHO-
00pa30BaTENbHBIX PECYPCOB).
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4. www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl UHTepHEeTa —
®duzuka).

5. www. school-collection.edu.ru (Eannas xoyutekmus udpoBbIX
00pa3oBaTeIbHBIX PECYPCOB).

6. https//fiz.1september.ru (yueOHO-MeTOIMUECKAs Ta3eTa « DUBHKAY).
7. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o (pU3MKe).

8. www.nuclphys. sinp.msu.ru (JnepHas ¢usuka B Matepuere).

9. www.college.ru/fizika (ITonroroBka xk EI'9).

10.www.kvant.mccme.ru (HayqHO-TIOMYJISAPHBIA (PU3UKO-MAaTEMaTHIECKHIMA
KypHas «KBaHT?).

11.www.yos. ru/natural-sciences/html (ecTecTBEHHO-HAYUHBIH KYPHAI JJIsI
momoaeku «I1yTh B HAyKy»).

LISl CTY/ICHTOB
1. wwww. dic. academic. ru (Axagemuk. C0Bapu ¥ SHIIUKIIOIICIUN ).

2. www.booksgid.com (Books Gid. DnekrpoHHas OnbInoTeKa).

3. www.globalteka.ru (I'mo6anTeka. I'mobanbpHas 6MOIMOTEKA HAYIHBIX PECYPCOB).

4. TInardpopmer POLI u 'C
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5. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA
YUYEBHOI'O IPEJIMETA ®U3UKA

HaumenoBanue o0pa3oBaTe/IbHbIX
pesyiasTatoB ®I'OC COO
(npenMeTHbIe pe3yabTaThl — [1PG)

MeToabl OLIEHKH

ITPO 01. copmupoBanHOCTS
MIpeJICTaBJICHU O poJik U MecTe QUBHUKU B
COBPEMEHHOM HAYYHOU KapTUHE MUDA;
MOHUMaHUEe (HU3NUECKON CYIIHOCTH
HaOJr01aeMbIX BO BeelleHHOM sIBIICHMIA;
MMOHUMAaHUE POJIH QPU3UKU B (POPMUPOBAHUU
Kpyrozopa u pyHKIIMOHAIBHON IPaMOTHOCTH
YEJIOBEKA JIJIs PEIICHUS] NPAKTUYECKUX 3a]1a4

TBopueckas paboTa HalMCaHUE ICCE, TOKIAIOB,
pedeparon

[1PO 02. Bnagenue ocHOBOMOIATAIOIIUMHE
(1)I/I3I/ILIGCKI/IMI/I IIOHATHUAMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMH U TEOPUSIMH;
YBEPEHHOE MOJIb30BaHUE (PU3HIECKOMN
TEPMMHOJIOTHEN ¥ CHMBOJIMKOM

TectupoBanue, Gu3NUECKUE TUKTAHTHI

[1PO 03. Bnagenue ocHOBHBIMU METOIAMH
HAYYHOT'O T103HAHUS, UCIIOJIb3YEMbIMHU B
dusnke: HAOIIOIEHHE, OMICAHNE, U3MEPEHHE,
SKCIIEPUMEHT; YMEHHUs 00pabaThiBaTh
pe3yIbTaThl U3MEPEHHIT, 0OHAPYKUBATH
3aBHCHMOCTb MeXTy (PH3MUeCKUMH
BEJIMYMHAMH, OOBACHATH TIOTy4eHHbIE
Pe3yIbTAThI U JIENATh BHIBOJIBI

Hanucanue nccienoBaTesbCKOro MpoeKTa,
BBHITIOJTHEHHE Ta00PAaTOPHBIX PadOT U peleHue
pohecCuOHAIbHO — OPUEHTUPOBAHHBIX 3a/1a4

ITP6 04. chopmuposanHOCTS yMEHHS
pemath GU3NYECKUE 3aa4l

TeCTI/IpOBaHI/IC, KOHTPOJIBHBIC pa6OTI>I

ITP6 05. chopmuposanHOCTs yMeHMS
TPUMEHSTH TI0TyYEHHBIE 3HAHMS IS
0OBSACHEHHUS YCIOBHI IPOTEKAHHS
Gu3MUECKUX SBJIEHUN B IPUPOJIE U JUIS
NPUHATHUS NPAKTHYECKHUX PEIICHUH B
IIOBCEJHEBHOM KU3HU

TBOp‘-IeCKI/Ie H UCCIIEAOBATCIBbCKUEC ITPOCKTHI,
OJIMMITUAbl, KOHKYPCBI.

ITPG 06. chopmupoBaHHOCTH COOCTBEHHOM
MIO3HIIUH 110 OTHOIIEHHIO K (PHU3HUECKOI
UH(OPMAIUHK, TIOTy4aeMOii U3 Pa3HBIX
NCTOYHUKOB

HuddepenurpoBaHHbIil 3a4eT
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IHpuiaoxenue 1

IIpuMepHas TeMaTHKa MHAMBHUAYAJIbHBIX POEKTOB MO npeaMery «Du3uka»
1. Anexcanap ['puropbeBud CTosI€TOB — PYCCKUM (HUBHK.
2. Anexcannp CrenanoBuy [1onoB — pycckuil yueHblid, n300peTaTeiib paauo.
3. AIbTepHATUBHAs JHEPrETUKA.
4. AKycTHYECKHUE CBOICTBA NOJIYIPOBOJHUKOB.
5. Augpe Mapu AMiiep — OCHOBOIIOJOKHUK 3JIEKTPOAMHAMUKU.
6. ACUHXPOHHBIN JABUTATEIb.
9. AtomHuas ¢usuka. Mzoronsl. [Ipumenenne pagnoakTUBHBIX H30TOIOB.
10. beckOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.
11. bunonsipHble TPAaH3UCTOPHI.
12. bopuc CemenoBud Slko6u — (hu3uk U n300peTares.
13. Benuyaiiiime OTKPHITHS (PU3UKH.
14. Busbl 35€KTpUUECKUX Pa3paI0B. DIEKTPUUECKUE pa3psabl Ha CIIyKOe
4eJIOBEKa.
15. Bnusaue nedextoB Ha (pu3nuecKue CBONCTBA KPUCTAIIIOB.
18. 'onorpadus u ee npUMeHEHHE.
19. /IBuxkeHue Tena MepeMEHHON MaCCHhI.
20. Iudpaxkuus B HalIEH KU3HU.
21. JKunkue KpuCTaJuUIb.
22. 3axonsl Kupxroda s 31eKTpruuecKoi LEeTu.
23. 3aKOHBI COXpaHEHHS B MEXAHUKE.
25. Urops BacunbeBnu KypuatoB — (u3HK, Opranu3aTop aTOMHOU HayKH U
TEXHUKU.
26. Ucaak HproTOH — co3martenb KJ1acCu4ecKon (hU3UKH.
27. lcnosib30BaHUE 3JEKTPOIHEPTUU B TPAHCIIOPTE.
28. Knaccuuxkanus u XxapakKTepUCTUKH dJIEMEHTAPHBIX YaCTHII.
29. KOHCTpYKIIMOHHAS IPOYHOCTh MaTepuaia 1 €€ CBSI3b CO CTPYKTYpPOH.
30. KoHCTpyKIUs ¥ BUIBI JTA3€POB.
31. KpuosnekTpoHuka (MUKPOIJIEKTPOHUKA U XOJION).
32. JIazepHble TEXHOJOTUU U UX UCIIOJIB30BAHMUE.
33. Jleonapno na BuHun — ydeHsblil u ©300peTaTeb.
34. MarautHble u3MepeHus (yCTporuCcTBO MpUOOPOB, MPUHIUI ICUCTBUS,
CIOCOOBI U3MEPEHUS] MATHUTHOTO MMOTOKA, MATHUTHOM MHAYKITUH).
35. Maiikn @apaneit — coznaresib y4eHUs 00 JJIEKTPOMArHuTHOM TIOJIE.
36. Makc IInaHk.
37. MeToa MEUYEHBIX aTOMOB.
38. Metonbl HAOMIOACHUS U PETUCTPALIMU PATUOAKTUBHBIX U3ITYYCHUN U YaCTHUILI.
39. MeToasl onpeaesieHrs TIIOTHOCTH.
40. Muxaun BacunbeBud JIOMOHOCOB — YUYEHBIN SHIUKIONEINCT.
41. Monenu atoma. OnbiT Pezepdopaa.
42. MonekyIsspHO-KUHETUYECKAs TEOPHsI HI€ATIbHBIX ra30B.
43. MonHus — ra3oBbld pa3ps/l B IPUPOAHBIX YCIOBUSX.
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44. HaHOTEXHOJOTUS — MEXIUCUUITMHApHAS 001acTh (PyH/IaMEHTAILHON U
MPUKIIATHOM HAYKU U TEXHUKH.

45. Hukona Tecna: u3Hb U HEOOBIYAHBIC OTKPBITHS.

46. Huxonait KonepHuk — co3/1aTeib TeIMOIEHTPUUECKON CUCTEMBI MUpa. 47.
Hunbe bop — oaun u3 coznateneit coBpeMeHHOM (PU3UKH.

49. O6psacHenue GOTOCHUHTE3A C TOUKH 3pEHUs HUBHUKH.

50. OnTuueckue sBJIECHUS B IPUPO/IE.

51. OTKpBITHE U TPUMEHEHUE BEICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH. 52.
[IepeMeHHBIN 3JIEKTPUYECKAN TOK U €T0 IPUMEHEHHE.

53. IIna3zma — 4eTBepTOE COCTOSHUE BEIIECTBA.

55. I1onynpOBOJHUKOBBIE TATYUKU TEMIIEPATYPHI.

56. IIpuMeHeHnEe )KUIKUX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.

57. IlpumMeHeHue A1epHBIX PEAKTOPOB.

58. Ilpupona peppomaruerusma.

59. TIpoOaembl SKOJIOTHH, CBSI3aHHBIE C UCIIOJIB30BaHUEM TEIIOBBIX MaluH. 60.
[IponsBoACTBO, Ilepeaada U UCIOJIb30BAHUE NIEKTPOIHEPTUH.

62. IIbe303nexTprueckuii 3p(HeKT ero npuMeHeHue.

63. Pa3zBuTHEe CpenCTB CBA3M.

64. PeakTHBHBIEC JBUTATEIN U OCHOBBI pa0OTHI TEIJIOBON MAIIMHBI.

65. PennkToBOE M3ITyYeHUE.

66. PertrenoBckue syun. Mcropus otkpeitus. [Ipumenenue.

69. CBeT — 3JIEKTpOMAarHuTHas BOJIHA.

71. Cunbl TpeHUA.

72. CoBpeMEHHas1 CITyTHUKOBAs CBA3b.

73. CoBpemenHas (pusuveckas KapTuHa MUPA.

74. CoBpeMEHHBIE CPEICTBA CBSI3H.

76. TpancdopmaTopsl.

77. YnbpTpa3Byk (Mody4deHre, CBOMCTBA, TPUMEHEHHE).

78. YrpaBiseMblil TEpMOSIICPHBIA CUHTES.

79. Yckoputenu 3apsiKEHHBIX YaCTHII.

80. ®usnka 1 My3bIKa.

81. duznyeckue cBOMCTBA aTMOC(hEPHI.

82. ®OTORJIEMEHTHI.

83. dorordpdext. [Ipumenenue sBienus Goroddpdekra.

84. Xanc Kpuctrnan Ipcren — OCHOBOMOJIOKHUK 3JIEKTPOMArHETU3MA.
86. [lIkana 31€KTPOMArHUTHBIX BOJIH.

87. Dkojoruyeckue npoOaeMbl U BO3MOKHBIE TyTH UX PEILICHUS.

88. DieKTpOHHAs! MPOBOIUMOCTH MeTaioB. CBEPXIPOBOJUMOCTb.

89. Omunmit Xpuctuanosud JIeHI] — pycckuit GusuK.

90. ®u3uka U MEAUIMHA.

91. buoduzuxa.

92. JIazepsl U 1a3epHasi TEXHUKA.

93. Dueprocoepexxkenue. [IpoOaeMbl MEKTPOIHEPTETHKH.

94. TpaguiMoOHHbIE HICTOYHUKH TOKA.

95. HeTpaauuMOHHBIE UCTOYHUKH TOKA.
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97. ®u3uka U My3bIKaJIbHbIE MHCTPYMEHTHI.
98. OcoOGeHHOCTH CTPOUTEIHCTBA MOCTOB.
99. I'paBUTAllMOHHBIE BOIHBI.

100. 3naMeHaTenbHbIe OTKPBITHS MO pu3uke 19 Beka.

Ipuioxkenue 2

Cunxponusanus odpaszoBarejbHbIX pe3yabTaToB PI'OC COO n ®IOC
CIIO no npeamery «®@u3uka» 1mo npodeccuu
15.01.35. Macrep ciaecapHbIX padoT

HaunmenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaumeHoBaHuUe THYHOCTHBIX
pe3yabtatos (JIP)
corsiacao ProcC COO

HaumenoBanmue
Meranpeametrnbix (MP)
pe3yJibTaToB
coriacio ®I'oC COO

OK.1. [loHumaTh CyImiHOCTh
U COLMANIbHYIO 3HAUUMOCTh
Oynyiei npodeccuu,
[POSABIIATH K Hel
YCTOMYUBBIA UHTEPEC.

JIP 05. chopmupoBaHHOCTH
OCHOB CaMOpa3BUTHS U
CaMOBOCIUTAHHS B
COOTBETCTBHUH C
00I111eYeI0BEYECKUMU
IICHHOCTSIMM 1 HAcaIaMH
IPaKJIaHCKOTO OOIIECTBA;
FOTOBHOCTB M CIIOCOOHOCTE K
CaMOCTOSATEIBLHOM, TBOPUYECKOH
1 OTBETCTBEHHOM
JIE€ATEIbHOCTH

MP.0O1. ymenue
CaMOCTOSITENILHO ONPENENIATh
LEJIN IEATEIIbHOCTH U
COCTaBJISATh IUIAHbI
JeSITENbHOCTH;
CaMOCTOSITENILHO
OCYILIECTBIIATH,
KOHTPOJIMPOBATh U
KOPPEKTHPOBATh
JeSITENIbHOCTD; UCII0JIb30BaTh
BCE BO3MOJKHBIE PECYPCHI JUIS
JIOCTHUYKEHUS TIOCTaBICHHBIX
L[eJIeN U peaan3aluy MIaHOB
JeSITEIbHOCTH; BBIOUPATh
YCIIELIHbIE CTPATETUU B
Pa3IMYHBIX CUTYaIUsAX

OK. 2.0pranun3oBbIBaTh
COOCTBEHHYIO
NEeSITENIbHOCTD, UCXOIS U3
LIEJIU U CLIOCOOO0B ee
JOCTHKEHHS,
OTIpeICIIEHHBIX
PYKOBOIHTEINEM.

JIP 13. oco3HaHHBIH BEIOOp
Oynymei nmpodeccuu u
BO3MOYKHOCTEH peanu3aiuu
COOCTBEHHBIX JKU3HEHHBIX
IUIAaHOB; OTHOIIIEHUE K
poQeCCHOHATBHON
JeSITeTbHOCTH KaK
BO3MOYKHOCTH YYacCTHS B
pELICHUN JTUYHBIX,
OOIIECTBEHHEIX,
roCyJapCTBEHHBIX,
0OIIeHAITMOHAIBHBIX TPOOJIEM.

MP. 02. ymeHue NpoyKTUBHO
oOuaTbes 1
B3aMMOJICIICTBOBATH B
MPOLECCE COBMECTHOM
JESITENIbHOCTH, YUUTHIBATh
TTO3UITUH JIPYTHX YIACTHUKOB
JEeSITENbHOCTH, () (HEKTHBHO
paspemaTh KOH(OIUKTHI

OK 3. AHanu3upoBatb
pabouyro CUTYaIuIo,
OCYIIECTBIISATh TEKYIIUN U
WUTOTOBBIN KOHTPOJIb,
OLICHKY U KOPPEKIIHIO
cOOCTBEHHOM
JESITEIIbHOCTH, HECTU
OTBETCTBEHHOCTH 32
pe3yNIbTaThl CBOCH pabOTHI.

JIP 09. roTroBHOCTH U
CIOCOOHOCTH K 00pa30oBaHMUIo,
B TOM 4HCIIE
caMmo00pa30BaHMIO, Ha
MPOTSKEHUU BCEU KU3HU;
CO3HATEJIbHOE OTHOILIEHHE K
HEMpEPbIBHOMY 00pa30BaHUIO
KakK YCJIOBHIO YCIIEIIHOMN
npodeccHoHALHON U

MP.04. TOTOBHOCTD U
CIIOCOOHOCTE K
CaMOCTOSITEIIbHOM
MH(OPMaLIOHHO-
MMO3HaBaTCILHOU
JIeATCILHOCTH, BIIaJCHUE
HaBBIKAMH MOJTYyUEHUS
HE00X0oauMON HH(POPMAITHHI
U3 CIIOBApEHl pa3sHbIX THUIIOB,
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHe JMYHOCTHBIX
pe3yabtatos (JIP)
coraacuo ®I'OC COO

HaumenoBanue
MetanpeametrHsix (MP)
pe3yabTaToB
coraacuo ®I'OC COO

06H.[CCTB€HHOfI JACATCIIbHOCTH

yMEHHE OPHEHTHPOBATHCS B
Pa3JIMYHBIX UCTOYHUKAX
uH(pOpMAINU, KPUTHIECKU
OLICHUBATh U
HUHTEPIIPETHPOBATH
UH(POPMALIUIO, TTOTY4aeMYIO
U3 Pa3IMYHBIX HCTOYHUKOB

OK 4. OcymiecTBisTh
MOUCK WH(pOPMAIIHH,
HEOOXOIUMOM ISt

3¢ dexTUBHOTO
BBITIOJTHEHUS
npoQeCCHOHATIBHBIX 33]1a4.

JIP 05. copmupoBaHHOCTH
OCHOB CaMOpPa3BUTHUSA U
CaMOBOCIINTAHHS B
COOTBETCTBUHU C
00111e4€eTI0BEYECKUMHU
LEHHOCTSAMU U HJieajaMu
IPaXKJaHCKOTO OOIIECTBA;
TOTOBHOCTb U CIIOCOOHOCTBH K
CaMOCTOSITEIIBHON, TBOPYECKOU
Y OTBETCTBEHHOM
JeSITeTbHOCTH

MP.05. ymeHue HCNoIb30BaATh
cpencTBa HHGOOPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
texnosoruii (namee — MUKT) B
pelIeHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHW3aIlMOHHBIX 3a7ad C
COOII0IEHUEM TpeboBaHUI
SPrOHOMUKH, TEXHUKHU
0e30MmacHOCTH, TUTUEHBI,
pecypcocOepexeHus,
MIPABOBBIX U ATUYECKHUX HOPM,
HOPM nH(pOPMaLMOHHON
0€301acCHOCTH

OK 5. Ucnonb3oBath
UH(GOPMAaIMOHHO-
KOMMYHHKAI[HOHHBIC
TEXHOJIOTHH B
npodecCuOHATIbHON
JESTENIbHOCTH.

JIP 07. HaBBIKHK
COTPYHUYECTBA CO
CBEPCTHHKAMH, J€TbMHU
MJTAJIIIIETO BO3PacTa,
B3pOCJIBIMH B
o0pa3oBaTenbHO,
OOIIECTBEHHO I0JIC3HOM,
yueOHO-HCCIeI0BATENbCKOH,
MPOCKTHOMN M JIPYTUX BUAAX
JESITEIIbHOCTH

MP.09. Bianenre HaBBIKAMHU
MO3HABATENBbHON pedaeKcun
KaK OCO3HaHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTEIbHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUH, T'PAHUL CBOETO
3HAHHWS 1 He3HAHMUS, HOBBIX
MMO3HABaTENLHBIX 3a7a4 U
CPEACTB UX TOCTHUKECHUS

OK 6. PaboTath B KOMaH/E,
3¢ PeKTUBHO 00IMIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIINCHTAMH.

JIP 09. roToBHOCTH U
CIOCOOHOCTH K 00pa30BaHHUIO,
B TOM YHCIIE
camMo00pazoBaHuIoO, Ha
MPOTSKEHUH BCEU KU3HU,
CO3HATEJIbHOE OTHOILIEHHE K
HEIpephIBHOMY 00pa30BaHUIO
KaK YCIJIOBHIO YCTICITHOM
po¢eCCHOHAIBHON U
0O0I1eCTBEHHOH J1eATEIbHOCTH

MP. 07. ymenue
CaMOCTOSITENILHO OLIEHUBATh U
IIPUHUMATh PELICHUS,
OTIPEICIISAIONINE CTPATETUIO
MOBEACHUS, C YUETOM
Tpa)XIaHCKHUX U
HPAaBCTBCHHBIX HeHHOCTeﬁ

I1K 1.2 BeinosHATh
CJIECapHYIO U
MEXaHUYECKYI0 00pabOTKy
JeTanel mMpucrocoOIeHUH,
PEXYILEro U
HU3MEPUTEIIBHOTO
WHCTPYMEHTA B
COOTBETCTBUU C

JIP 09. roTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHHUIO,
B TOM YHCIIE
camMo00pazoBaHuIo, Ha
MPOTSKEHUH BCEU KU3HU,
CO3HATEJILHOE OTHOILICHHE K
HEMPEPHIBHOMY 00pa30BaHUIO
KAK yCJIOBUIO YCIIEIIHOMN

MP. 02. ymeHnue npoyKTUBHO
o0maThes u
B3aNMMOJICHCTBOBAThH B
MPOLECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBATh
MO3UIUH IPYTHX YYACTHUKOB
NIeATEeTLHOCTH, 3P HEeKTHBHO
pa3pemath KOHQIUKTHI
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHe JMYHOCTHBIX
pe3yabtatos (JIP)
coraacuo ®I'OC COO

HaumenoBanue
MetanpeametrHsix (MP)
pe3yabTaToB
coraacuo ®I'OC COO

IIPOM3BO/ICTBCHHBIM
3alaHUEM C COOJIIOIEHUEM
TpeOOBaHUI OXpaHbI TPY/a.

podhecCHOHAILHOM U
0OIIIECTBEHHON IEATEITLHOCTHU

IIK 2.1. IToproraBiuBaTh
obopyoBaHue,
UHCTPYMEHTHI, pabouee
MECTO JJIsi COOPKH 1
CMa3Ku y3JI0B U
MEXaHU3MOB CpeJHEN U
BBICOKOHM KaTE€rOpHUH
CJI0’KHOCTH,
MEXaHHUYECKOM,
TUAPABIMYECKOM,
ITHEBMATUYCCKOM JacTeit
W3JICTTUH MalTHHOCTPOCHUS
B COOTBETCTBUH C
MIPOU3BOICTBEHHBIM
3aJJaHUEM C COOJIIOICHUEM
TpeOoBaHUI OXpaHbI TPY/Ia,
IIO’KapHOMH,
MIPOMBIIIUICHHOM U
AKOJIOTUYECKOMN
0e30MacHOCTH, MPaBUII
OpraHu3aiuu pabo4ero
MecTa.

JIP 13. oco3naHHbIi1 BEIOOD
Oynymel nmpodeccuu u
BO3MOKHOCTEN pealn3aluu
COOCTBEHHBIX JKM3HEHHBIX
[IJIAHOB; OTHOILIEHHE K
podecCHOHATLHOM
JIEITEIbHOCTH KaK
BO3MOYKHOCTH Y4acTHsI B
pCIICHUY JINYHBIX,
0OIIIECTBEHHBIX,
rOCy/IapCTBCHHBIX,
00IIIeHaIIMOHATIBHBIX TTPOOJIEM

MP. 07. ymenue
CaMOCTOSITEIILHO OIICHUBATh U
[IPUHUMATh PELICHUS,
OTIPENICIISIFOIINE CTPATETHIO
MOBCACHU, C YUCTOM
IPaXJAHCKHUX H
HPAaBCTBCHHBIX HGHHOCTefI
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IHpuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3ybTaToB PI'OC COO

(mpeameTHbIX) ¢ oOpa3oBaTenbHbIMH pe3yiabTaTtamu PI'OC CITIO
(mpodheccroHaTbHO-OPUEHTHPOBAHHAS B3aUMOCBSI3h

0011e00pa30BaTEILHOTO IPEAMETA ¢ PO ECCUEH/CIIeNaIbHOCTHIO)

HaumenoBaHue HaumenoBanmue HaumenoBanue HaumeHoBaHue
o0menpogeccCHOHAJbHBIX | MPO(ecCHOHATIBLHBI npeaMeTHbIX pa3aesioB/TeM H
AMCLHUIIMH C x moayJeit (MAK) pe3yJIbTaToB paboueii
oOpa3oBaTeJbHLIMH c ®IrocC COo, nporpamMmme 1o
pe3yJibTaTaMu, o0pa3oBaTe/IbHbIM HMEKIIHX npeaMery
HMeIIMMH B3aUMOCBSI3b U pe3yJibTaTaMHu, B3aUMOCBS3b C
¢ npeamMeTHoimu OP HMeIoIMH OP ®I'OC CIIO
B3aUMOCBS3b C
npeaMeTrHbimu OP

I1.01MarepuaJioBeieHue I1P6 03: Bnagenue | Pazmen 1.

YmeTs: OCHOBHBIMH Mexanuka.
MCIONB30BaTh (PU3UKO- METOJIaMU 1.1 Kunemartuka,
XMUMUYECKHE METO/IbI Hay4HOI'O 1.2 lunamuka u
UCCJIeIOBaHUS METAJIIOB, MO3HAHU4, 3JIeMeHTbI

HOJBE30BATBCA HUCIOJIL3YEMBIMU B | CTATHKH,
CIIPaBOYHbIMHI busuke: 1.3 3akonbl
TaOMMLIAMH U1 . HaOJII0/IeHueE, COXpaHeHMS;
ONpCACICHUA CBOUCTB OIHCaHue, Pasnea 2. OcHOBBI
MaTEpHaIIoB; BHIOHPATE U3MEpEHHE, MOJIEKYJISPHOI
MaTCpHAJIBI JUIA JKCIIEPUMEHT; ¢uszuxku n
OCYIICCTBACHUA yMEHUS TePMOIUHAMUKY
MpOheCCHOHAILHOM o0OpabaTbIBaTh Tema 2.1
NeSITETIbHOCTH;

3HaTh: pesyanaTi,I OcHoBBI
T re— U3MEpPEHU, MOJIeKyISPHO-
OCHOBHDIE CBONCTEA 1 0oOHapyXHBaTh KHHETHYeCKOMH
KTACCHUKAIHIO 3aBUCUMOCTh TeoOpuM
MATepHAIIOB, MEeXIY Tema 2.2.
HCTIONb3YIONIHXCS B ¢buznuecKkuMu B3aumuble
NpoheccHORANLHOIT BEJIMYNHAMHU, npeBpaleHust
JEATENBHOCTH; 0OBICHATH JKHAKOCTEN 1
o0nacTb MPUMEHEHUS, NOJTy4CHHBIC rasos
OCHOBHBIE CBOMCTBA, pe3yJIbTaThl u | Tema 2.3. OcHOBBI
Kﬂaccn(bpn(a]_u/[}o, J€J1aTh BBIBOJBI. TEPMOAUHAMUKHU
HAaUMEHOBAHHE, ITP6 04: Pa3znen 3.
MapKHPOBKH METAJIOB U C(OPMHUPOBAHHOCT | DJIEKTPOMATrHEeTHU3
CILIaBOB; b YMEHUS peliaTh | M

¢busnueckue Tema 3.1.
3a/1auu DJIeKTPUYECTBO U
MArHeTH3M

BapuanTtel npodeccnoHaIbHO-OPHEHTHPOBAHHBIX 3a/IaHUM:

1.1 KuaemaTuka

JITI3 1: sviuuciums napamempol 08UNCEHUS NO OKPYHCHOCU CLeCAPHO20 CIAHKA
JII3 2: 6vruucaums nooavy npu ceepieHuu
JITI3 3: sviuuciums yuciosvie napamempuvl npu pezvoe
1.2 luHaMHKA | 3JIEMEHTBI CTATHKHU
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JII3 I: sbruuciums KuHemuyeckue napamempsl MUcKos, UCHOIb3Ys 6mopol 3akoH HovtomoHna.
JITI3 2 gviuucnums pasHosecue clecapubiX UHCMPYMEHMO8 UCNONb3YA 3aKOHbL CIMAMUKU

1.3 3akoHBbI cOXpaHeHUs

JII3 1: gbluuciums pagrnogecue muckos

JII3 2: gbruuciums napamempul pe3anus

2.1 OcHOBBI MOJIEKY/ISIPHO-KUHETHYECKOIl Teopuu

JIII3 1: viuuciums Konuuecmeo MoneKyn 8 Memainax

JII3 2: onpedenums niomnocms Memanios 8 cniage

2.2. BzanuMHble npeBpalieHus sKMAKOCTEH U ra3oB

JII3  1: eswiyuciums  kod3uyuenma nOBEPXHOCMHO2O HAMANCEHUS PA3IUYHO20 POOd
HcuoKocmu

JII3 2: sviuuciums koagpuyuenma meniogozo pacuiupeHuss Memaiios

2.3. OCHOBBI TEPMOJIUHAMHUKH

JII31: sviuucaiumo KII/] 0sueameneii ciecaprvix Cmankos

JHI3 2: sviuucaums napamempsvl Memaiiios ¢ UCHONb308AHUEM 3AKOHO8 MEPMOOUHAMUKU

4.1. DueKTprYecTBO U MAarHeTU3M

JHI3 1: uccreoosams memnepamyprozo kosghguyuenma conpomusieHuss Memaiios, ¢
mpebosanuem \WorldSkills

JHI3 2: uccreoosamv memnepamypy Humu 1amnvl HAKAIUBAHUS

JHI3 3: svruucaums 3a6ucumocmos 91eKMpuULecKko20 conpomueieHus om pooa Mmamepuana u
pazmepos npooOHUKA

JII3 4: svruucaums napamempul s1eKMpudecKux yeneu 8 cxeme ClecapHulx CmanKos

JHI3 5: sviuucaums snekmpoxumuneckuti Koaghguyuenm npu obpabomre memania

JI3 6: sviuuciums napamempul 21eKMpOKOHMAKMHOU 00PAbOMKU NOBEPXHOCU MEMALLA
BapuanTsl npodeccnoHAIbHO-OPUEHTHPOBAHHBIX 32124

1. [IpoHUKHOBEHHE ATOMOB HEKOTOPHIX METAJIJIOB (QJIFOMUHUM, XpPOM H JIp.) B II1yOb CTATBLHOTO
U3JIeNus JIeaeT ero MOBEPXHOCTh IPOUHON U HeprkaBetomiel. Kakoe ¢pusnueckoe sBieHue
JISKUT B OCHOBE METAJUIM3AL[UU IIOBEPXHOCTH CTAIM U [TOUYEMY OHA MPOU3BOAUTCS IIpH OoJiee
BBICOKOM TemrepaType?

2. Kak u3BeCTHO, MOJIEKYJIBI 1 aTOMBI TBEPJIOTO TeJIa KOJIECOIIOTCSI OKOJIO HEKOTOPOTO CPETHETO
noJjoXkeHus. BeneacTBue 3Toro TBepible Tena COXpaHsioT cBoto GpopMmy HenzMmeHHOH. [Touemy B
TaKOM cllydae B TBEPJbIX Teslax Bo3MokHa Aupdy3usa? [louemy auddys3us B HUIX TPOUCXOIUT
MEJIJIEHHO NPH HU3KOHM TeMrepaTypax 1 ObICTpee MpU BBICOKON?

3. IIpoBosioka MHO# 5,4 M TIOJT ACMCTBHEM HArpy3KH yIIUHWIACH Ha 2,7 MM. Onipenennre
abCOJIIOTHOE M OTHOCUTEIBHOE YAJIMHEHNE TPOBOJIOKH.

4. K xoHIIaM CTaJIbHOM MPOBOJIOKH ITTUHOM 3M U TUIOMIABIO MOMIEPEYHOT0 ceueHus 1Mm?
npuiIokeHsl pactarusaromue cuibl o 200H xaxnas. Haiinnte abconoTHOE U OTHOCUTENIBHOE
YIJIUHEHHE.

5. Kakxoro HaMeHBbIIEro MONEPEeYHOro CEYEHUsI HY)KHO B3STh CTIbHOM CTEpkKEeHb, YTOOBI
pactsruBatonas Harpyska 2,5 kH He BbI3Basia octatounoil nedpopmanuun? Ipenen ynpyroctu
cTanu npu pactsokennn 1 kH/mMm2,

6. Kaxue npucrocoOneHus MpUMEHSIOTCS U TPAaBKH THYTHIX BaJoB U mBesuiepoB? [is yero
HYKHO IOJ0TPEBATh THYTHIE YaCTH NEPE]] PaBKOW?

7. Tlouemy MeTasIOU3A€THUS U3 CTAJIM U YyT'yHA Mepel OTIPABKON K MOTPEOUTEN0 OOMIBHO
CMa3bIBAIOT CHEUATbHBIMU MAacJIaMH - TABOTOM WJIM COJIUA0IOM?

8. Kakum pu3udeckum TpeOOBaHUSAM JIOJDKHA OTBEYATh CMa3Ka, IIpUMEHseMast Ipu 00padoTKe
METAJIJIOB JaBICHUEM?

9. Kakue nedopmanuu mpoucxoasT B MeTajlie mpu 00paboTke naBieHueM?

10. Kaxkoe cBOWCTBO METAJUIOB MCIIOJIB3YIOT MPH 00pabOTKe UX KOBKOHM M ropsyeii
HITAaMIOBKOM ?

11. TloueMy GOJBIIMHCTBO CIIABOB (CTalb, YyI'YH, OpPOH3a) MEHBIIIE TIOIBEPIKECHBI
IIACTUYECKUM JeopMalusiM, YeM YHUCThIe METAIIIbI?

12. Kak u3MmeHsieTcsi CTpyKTypa MeTalia IpH rnpokare?
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13. TIpu 0O6paboTke MeTaia JaBJCHHUEM Y 3aTOTOBKH BO3HMKAET HAKJICT, €CJIA 3aTOTOBKH
MpeABapUTENIbHO HE HAarpeBaroTcs. YeM MemaeT Hakien?

14. Kak u3meHsieTcs SHeprus Tela MpH MIacTUYecKuX nedopManusx?

15. IIpoBosioka U3roTOBISAETCS Ha BOJIOYMIIBHOM CTaHe (METaNINYECKUH IPYTOK MHOTOKPaTHO
MPOTATUBACTCS Yepe3 psil OTBEPCTHI, C MOCTENIEHHO YMEHbIIAIOUIMMUCS OTBepcTusiMu). Kakue
e opMaluy UCIIBITHIBAET IPU 3TOM METal1?

16. TIpoxkar pexyT Ha nosiockl pu Temiiepatype 800° C. PaccunTaTh JJIMHY TOPSYHX IOJIOC,
eciu npu temrepatype 20°C oHU JOJIKHBI UMETh ITUHY 15M.

45-10° Ez
17. CrpoutenbHas cTajab UMEET MPeei MPOIYHOCTH M Jletanu U3 3TON CTaIU
JOJKHBI paboTaTh ¢ 3armacoM npoyHoctu 3. Kakoe Hanbosbilee Hanps>KeHUE pacTsHKEHUS
MO>KHO JJOMYCTUTb MPU ITOM YCIOBHUH?
18. Yro cunpHEe MPOTUBOCTOUT U3THOY: MOJI0CA CTANIM, YTOJIOK WM TpyOa, U3rOTOBIICHHAS U3
To# monocer? [IpoBephTe 3TO HA OTBITE, H3TOTOBHUB HYXHBIC TIPOPUITH U3 OyMary.
19. Ha paboty no pacTspKeHHUIO IPOBOJIOKU 3aTpaueHa sHeprus. Kyaa nemnacek ta sHeprus, eciu
nedopmanus mpoBooku ynpyras? Ilnactuueckas?
20. [nsg yero uCmonb3yeTcs cMaska nmpu o0paboTKe METAIOB JaBieHueM?
21. OmgauM U3 ciocoO0B U3TOTOBJICHUS ITPOBOJIOKH SIBIIIETCS. METO]] BBIJABIIMBAHUS. 3aTOTOBKY
B Pa30rpeTOM COCTOSIHMM MOMEIAIOT Ha JHO IHJIMHAPA C OTBEPCTHEM, a 3aTEM Ha HEe IaBUT
nopiieHb. Ha CKOMbKO yBETMUUTCSI BHYTPEHHSSI SHEPTUS 3arOTOBKH, €CJIM MOPIIEHB TO/T
neiictBuem cuibl 30 kH nepememaercst Ha 50 cm? Ha HarpeBaHue BbIIaBIMBa€MOT0 MaTepuaa
unet 70% coBepIieHHOM paboTHI.

50 oM
7/ %
OI1. 02. Texunueckas IIP6 03: Bnanenue | Paszmea 1.
rpaguka OCHOBHBIMU MexaHuka
YMern: METOJaMH Tema 1.2
BBITTOJIHSATE PACYEThI HAy4YHOTO JInnamMuka u
BCJIINYUH HpeIICJ'IBHI)IX II03HaHUA, JIEMEHTbI
pa3MepoB U AOITyCKa 110 WCIIONb3YEMBIMU B | CTATHKH
JTAHHBIM YepTeka U ¢dusmke:
onpeacysATb rOAHOCTDb Ha6JIIO,Z[CHI/IC,
3aIJaHHBIX IE€HCTBUTEIBHBIX OIHMCaH¥eE,
pasMepos, HU3MEpEHHE,
3HarTh: 9KCIIEPUMEHT;
CHOCO0BI BBINONHEHHUS yMEHHsI
paboYMx YepTeKRer 1 06pabaTHIBaTh
ICKU30B pe3ynbTaThI
M3MEPECHUH,
00OHapy>KUBaTh
3aBHCHMOCTD
MEXIY
(buznIecKuMu
BEJIIMYMHAMH,
O0BACHATH
MOJIy9CHHBIC
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pe3yabTaThl U
JeJ1aTh BBIBOJBI.
I1P6 04:
c(hOpPMHUPOBAHHOCT
b YMCHHSI pelaTh
¢busnyeckue
3aaun

BapuanTbl npogeccHoHAIbHO-OPUEHTHPOBAHHBIX 3aIaHMA:

JII3 1: gvluuciumes KuHemuyeckue napamempsl mucko8, UCnoIb3ysa 6mopot 3axon Heromona.
JITI3 2 gviuuciums pasHosecue clecapHbvix UHCIMPYMEHMO8 UCHONb3Ys 3aKOHbL CMAMUKU
Bapuantsl npodeccnoHaIbHO-OPMEHTHPOBAHHBIX 3a/1a4:

1. Kaxkoro Buzaa nedopMaiiuu UCTIBITHIBAIOT CIEIYIONINE TENa:

A) memann na 80104UTLHOM CMAHE;

b) sanku npoxamnoeo cmana;

B) pesxa nucmosoco memanna Hodxxchuyamu.

2. Kakag ctanp 0omnblile yATUHUTCS MPU PACTSIKEHUH - ChIpas WK 3akaneHHas? [louemy?

3. OnpenenuTh MOIIHOCTH CEP/IIa BaIbI[OBIIMKA B IIpoliecce Pu3ndecKkoil paboThl, 3HasI, 4TO
IIpU OJIHOM yJiape OHO coBepIaeT padoTy, paBHyto 16 Ik, a B MUHYTY AenaeT npuMepHo 240
yZ1apoB.

4. CBOHCTBO MeTasla CONPOTUBIIATHCSA TPOHUKHOBEHHUIO APYTroro MeTajia Ha3bIBAIOT
TBEPJOCTHIO. TBEPAOCTH ONPENETSIOT C MOMOIIIBIO CTATBHOTO Mmapuka. Kakoe naBienue
MIPOM3BOIUT MIAPHUK HA MOBEPXHOCTH cTau noa aeiicreuem cuibl 1500 H, ecnu miomans
oTIeyaTKa, OCTaBIsIEeMOro 3TUM Iapukom, pasHa 0,01mm?

5. Ha uuisimke rBO3/1 IMEETCsl HaceyKa B BUJIE CETKH, a MOJI HEIO Ha CTEePIKHE - HECKOJIBKO

MOIICPCUYHBIX PUCOK. B yeMm nx 3HaucHUE? pr3 BCCOM PHOI[HI/IMaI-OT IIpyu MomMouiu 3a’,KUMHOT'O

npucrocoberus (cm. puc.3). Onpenenute cuny Tperns & mexay namnkoit 1 1 mogHEMaeMBIM

PEIMETOM.
¥

-

o4

Puc.3

OI1.06 Uudopmannonnbie I1P6 03: Bnanenue | Bee pa3zmesibl
TeXHOJIOTHH B OCHOBHBIMH $uznku
npogeccuoHAILHON METOJIaMH
AeSITeTbHOCTH/ATANTHBHBI HAy4YHOTO

e HHpOpMaHOHHbIE U MO3HAHHUS,
KOMMYHHKAIIHOHHbIE WCTIOJIh3yEeMBIMHU B
TeXHOJIOTUH ¢busuke:

YMeTh: 0popMIIATh HaOJIoIcHNE,
KOHCTPYKTOPCKYIO U OTHCaHHe,

TEXHOJIOTUIECKYIO W3MEpeHue,

JOKYMEHTAITUIO C 9KCIEPUMEHT;
HCTIONIb30BaHNEM YMEHHS

CIEeUAJIbHBIX o0OpabaTbIBaTh
KOMITBIOTEPHBIX IPOrpaMM PE3YNBTaThI
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3HaTh: 0a30BBIE, CHCTEMHEIE,
[pOrpaMMHBIE IPOAYKTHI U
MaKeThl MPUKJIATHBIX
nporpaMmm

HU3MEpPEHHUI,
00OHapy>KUBaTh
3aBHCUMOCTh
MEXITY
buznIecKuMu
BEITUYMHAMH,
OOBSCHATH
MOJTyYCHHBIE
pe3yabTaThl U
JIeJIaTh BBIBO/IBI.
I1P6 04:
c(hOpPMHUPOBAHHOCT
b YMCHHS PeIIaTh
¢busnyeckue
3aJaun

BapuanTbl npogeccnoHaIbHO-OPUEHTHPOBAHHBIX 3aIaHM
1. CmonenupoBaTh UCHIOIB3YsI A3BIKK IPOrPAMMHUPOBAHUS PELICHHE 3a/1a4 Ha CTAaTUKY
2. Vcnonb3ys mporpaMMbl CMOAEIUPOBATH MPOLIECCHI JeOopMaIliU METAILIOB

OI1.08 Dxogornueckue
OCHOBBI
NMPUPOIONOJIH30BAHUS
YMeTh: OpUECHTHPOBATHLCS B
HanOoJee 00X
mpo0JIeMax 3KOJOTHH H
MIPUPOJIOTIONB30BAHUS
3HATh: 0COOCHHOCTH
B3aUMOJEHCTBHUS 00IIleCTBa
U TIPUPO/IBI

[1P6 03: BnaneHue
OCHOBHBIMH
METO/IaMHU
HAYYHOTO
TIO3HAHUS,
UCIIOJIb3YEMbIMU B
¢busuke:
HaOJII0IeHHE,
OTIHCaHHMeE,
U3MepeHue,
HKCIIEPUMEHT;
YMEHHUS
o0OpabaThIBaTh
pe3ynbTaThl
U3MEPEHUH,
0OHapy>KUBaTh
3aBHCUMOCTh
MEXIY
(buzmIecKkuMu
BEJIMYMHAMH,
OOBSCHSITH
MOJIy4eHHBIE
pe3yabTATHI "
JIeNIaTh BBIBO/IBI.
I1P6 04:
c(hOpPMHUPOBAHHOCT
b YMEHHUsS peliarh
¢buznyeckue
3aa9u

Paznea 2.
MounexkyasipHas
(puszuxka n
TePMOAUHAMHMKHU
Tema 2.3. OcHOBBI
TePMOAUHAMHMKHU

BapuanThl npodecCHOHATBHO-OPUEHTUPOBAHHBIX 321aHM
JII31: sviuucaiumo KIIJ] 0suecameneii ciecaprvix CmanHkos

JI3 2: sbiuuciums napamempuvl Memanios ¢ UCHONb308AHUEM 3AKOHO8 MEePMOOUHAMUKU
BapuanTbl npogeccHoHaIbHO-OPUEHTHPOBAHHBIX 3a/1aY:
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1. YToObI IpeoTBPAaTUTh 3arpsA3HEHHE aTMOC(Eepbl MPOAYKTaMU CTOPaHUs TOILIIUBA, BEAYTCS
MOUCKU HOBBIX MCTOUHUKOB dHEpruu. OTHUM U3 TaKUX, KaK MOJIaraloT, CTAHET MaXOBUYHBIH
AKKyMYJIATOp (HAaKOMUTENb). B maxrax A1aBHO UCHOIB3YIOT THPOBO3bI, IBUTATENIEM KOTOPBIX
ABJIIETCS TSDKEIIBI MAaXOBUK, pa3rOHSEMbII HA OCTAHOBKAX 3JIEKTPOJBUraTesieM. JBukeHue
OT MaxOBHKa MepeaaeTcs K OCSIM C MOMOIIBI0 KOPOOKHU nepead. 3a CUeT Kakoi SHEpruu
nBuxkeTcst rupoBo3? Ilouemy 1o Mepe nepemernieHusi ’ipoBo3a CKOPOCTh MaXOBHKa yObIBaeT?

2. Tlocne BKIIIOUEHHS HarpeBaTelIbHOTO Mprubopa TemrepaTypa Bo3ayxa B KOMHATE MOBBICHIIACK.
VYBenuuunaach M BHYTPEHHSSA SHEPTUsI BO3/lyXa B KOMHATe?

3. BuyrpenHsst sHepruss 1 Kr MeAHOW MPOBOJIOKM Npu KoMmHaTHOW Temreparype (17° C)
cocraBisier 118 000 k. Kakoii craHer BHYTpeHHsISI SHEPrHsl IPOBOJOKH, €ciii eil Oyxaer
coo011eHo komuecTBo TerioThl 10 700 JIx sneprun?

4. Temnosas 3aexkTpocTadiusa MontHocThio 2 400 000 kBT motpebaser 15001 yris B yac. Kakos
KITJI cranumu? Hamop Boasl Hypekckoir ['DC 300Mm. kakuwe mnpeoOpa3oBaHUs SHEPTUH
IPOUCXOJIAT MPH MAJACHUHU BOJBI U3 BEPXHETO Obe(da INIOTUHBI B HIKHUI?

5. Ha ckonbko moBwicuiach Obl TeMIlepaTypa KakJIOro KyOWYecKOro MeTpa BOJbI, €ClIHU ee
MEXaHMYEeCKasi SHEPTUs MOJHOCThIO IPEBpaTHIIach BO BHYTpeHHIO0? {715 nepenaun s3Hepruu
B DHEPIreTUYECKUX YCTAaHOBKAX, HAIIPUMEP aTOMHBIX IEKTPOCTAHIIMSX, ITUPOKO UCIOIB3YIOT
MeTaJlJIbl - HaTPUM, Kauil U Jp. B )KUJIKOM cocTosiHMM. Kak BBl gymaeTe, oueMy BBITOJHEE
NPUMEHSTh 3THU BEIIECTBA B KayeCTBE TEIUIOHOCUTENs, XOTS OHM OO0JaJaloT MEHbIIeH
yIE€IbHON TEIIOEMKOCTbIO, UeM Bo1a?

6. YTIeKuCcI0THBIE OTHETYIIUTENN 3apsKAIOT COKIDKEHHBIM YTIEKUCTbIM ra3oMm. [louemy mpu
JEHCTBUM OTHETYIIUTENS] U3 HEro BBIXOAMT HE CTPYd KHUAKOCTU, a «YIJIEKHCIBIM CHEr»-
wiotHoe OenoBaroe oOmako raza? Ha uyeM OCHOBaHO TyIIEHHE TIOXKapa TaKUM
OTHETYHIUTEIEM?

7. Iotpebnsas 150 T yrus, TemaoBasi IEKTPOCTAHIUS BbIpadaThiBaeT B KoTinax 950T mapa mpu
temneparype 560 °C. Omnpenenute KIIJ| mapoBoro koria 3aeKTpOCTaHUUHU. Y AeIbHAs
terioeMkocTh napa 210 Jx/(krC). Kakum BUOM 3HEpruu siBIIsi€TCsl SHEPrUsl MOJIEKyJ napa,
JEHCTBYIOIIEro Ha JIOMATKU TYpOUHBI?

8. Jlnst yBenn4eHus: MOLUTHOCTH MapOBBIX TYPOMH CTaparoTCs OBBICUThH TEMIIEPATYPy Mapa U ero
napieHue. [IpenmyliecTBEHHO KakoW BUJA SHEPTUM MOJIEKYJ Iapa YBEIMYMBAETCA MPHU
MOBBIIIEHUH TEMIIepaTyphl? npu yBenuueHuu aasieHus? Ilap, Bxonasdmuit B TypOuHy, UMeeT
TEMIEPATYPY, JOCTUTAIOIIYI0 HECKOJIBKHUX COT IrpaaycoB. M3MeHsercs nmu TemnepaTypa napa
B TypOuHe? Kaxoii ona Oyner npu Bbixoae u3 TypOunsl? Ilouemy? Ilouemy TypOuHa mmeer
HE OJHO, a HECKOJIbKO paboumx koiyiec (8) ¢ nomarkamu? KakoBa poib HampaBISIONIAX
JIONAaTOK (a), KOTOpBIE PaCcIOI0KEHbI MEXy paOOUYUMHU JIONIATKaMH (cm. puc)

b

-

II))

ad q ¢

9. OTpaboTaHHBI Tap B MapoBOM TypOMHE OXJIAXAACTCSs B TPAAUPHAX (MCHAPUTEITHHBIX
yCTpoicTBax), umeromux (opmy OamrHu. KakoBa MOIIHOCTH TYpOWHBI, €CIM B TPATUPHIX
ucnapsiercs 0,85m* oxaxkaaroiei BoAbl B CEKyHY?

10.  KIIJ typOuns! npuHATh paBHEIM 30%. CTaroHapHas ra3oBas TypOWHaA (puc.) COCTOUT
u3 Kommpeccopa 1, KoTopslif C:)kKMMaeT BO3/IyX M HarHeTaeT ero B kKaMmepy cropanus 2. Jlanee
packajieHHble Tra3bl C OOJIBIION CKOpPOCTBIO MOCTYMaloT B TypOuHy 3. JIBukeHue Bana
TEIJIOBOM MAaIIMHBI TEpelaeTcsa K TeHepaTopy S5 MOCpPeNCTBOM penaykropa 6. YcraHoBka
MMeeT ITyCKOBOM JABUTATENb. UTO ABIISETCS pab0ovnM TEJIOM B Ta30Boi TypOuHe? Kakue TakThl
MOYKHO Pa3JIM4UTh B ee pabore?
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