BIOJUKETHOE ITPOPECCHOHAJIBHOE OBPA3OBATEJIbHOE YUPEXEHUE
. OPJIOBCKOU OBJIACTH
«OPJIOBCKMHM TEXHUKYM ITYTEN COOBINEHNA UMEHU B.A. JIAIIOYKNHA»

[TPOTPAMMA 5
OBIIEOBPA3OBATEJIbHOU
YYEBHOU N CIAITIMHBI

OVY1.06 «®U3UKA»

o cremuaibaoctu CI1O

23.02.06 Texnuveckas IKCIIYyaTAIlUA MOJABHKHOTO COCTABA KeJIe3HBIX I0POT

YKPYIIHEHHAsl Tpynna
23.00.00 TexHuKa ¥ TEXHOJIOTMH HA3eMHOI'0 TPAHCIIOPTA

ropoz Open, 2024 ron



[Iporpamma pa3paboTaHa Ha OCHOBE

[Tpukaza MunucrepcrBa npocsemienust Poccun ot 30 ssuBaps 2024 r. Ne 55 «O06 yTBepkaeHUN
denepanbHOrO0 TOCYJAPCTBEHHOIO OOpPa30BAaTEIbHOTO CTaHAApTa CpelHero mnpodecCHOHATIBLHOTO
obpazoBanust 1o cneruaigbHOCTH 23.02.06 TexHuueckas SKCILTyaTalus MOJBH)KHOTO COCTaBa
KEIJIE3HBIX TOPOT».

[Tpukasa MunucrepcrBa oOpa3oBaHUs u HAyKH Poccuiickoit denepauuu
or 17 mas 2012 No 413 «OO6 yrBepkaeHuu (eaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHIapTa cpenHero odmero oopasoanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

ITpukaza MunucrepctBa mnpocBemeHuss PO ot 18 mas 2023 r. Ne371 «OO06 yTBepKaeHUU
benepanbHON 00pazoBaTEIHLHON MPOTrPAMMBI CPEAHETO OOIIET0 00Pa30BaAHUI;

B COOTBETCTBUH C:

®denepanbHoil paboueit mporpammbel COO mo yueOHOMy mpeamery «®Dusuka» (06a30BBIN
YPOBEHB);

IpUMEpHO pabodell mTporpaMMbl  00mIE00pa3OBATENbHON JUCHUIUIMHBL «DHU3UKa) IS
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX Opranu3anuii, yreepxkaenHoit ®I'bOY IO HPIIO ot
30.11.2022 1., paspaborannoit mnsi crneuuanbHocTu CIIO 23.02.06 TexHuueckas SKCIUTyaTalus
MOJIBIKHOTO COCTaBa >KeJIe3HbIX JOPOT;

PexomeHmamusiMu 10 peanu3aniil CpeaHEro o0mero oOpa3oBaHUs B MpeienaX OCBOCHUS
o0pa3oBaTenpHON IporpaMMbl CpefHero mnpodeccruoHanbHOro 0bpazoBanus (mucekMo Jlemapramenra
rOCYJapCTBEHHON TONMMTUKM B  chepe cpeaHero  mpodecCHOHANBHOTO  O0pa3oBaHHUA U
npodeccroHambHOro 00ydenuss Munnpocsemienns Poccun ot 01.03.2023 Ne05-592).

Opranmsanus - paspaboruuk: BIIOY OO «OpnoBckuili TEXHHKYM NIyTeil cooOmieHuss nmenn B.A.
JlanmoukuHa»

Pa3zpaboTrunku:

Tepnosbix H.U., metoguct BIIOY OO «OproBckuil TeXHUKyM IyTell cooOuieHus nMeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenonaBarens ¢uzuku BIIOY OO «OpnoBckuil TeXHUKyM IyTeill coOOLIeHHS
umenu B.A. JlanoukuHay

BenenukroBa JI.A., npenonaBatens ¢puzuku BIIOY OO «OpnoBckuilt TeXHUKYM IyTeil cooOieHus
umenu B.A. Jlanoukuna»

PaCCMOTpeHO, 01106peHo A PEKOMEHJI0OBAaHO K NPHUMCHCHHIO Ha 3aCCJaHuHU HpCIIMCTHO-HHKHOBOﬁ

KOMHCCHH 00111e00pa3oBaTeIbHbIX JUCIUIUIAH.
ITpotokon Ne 44 ot « b » wsOHL 2024 .

ITposepeno: ‘ COI'JTJACOBAHO:
Metomuct OY R AN 3amegrurenb IMPeKTopa
Tepuossix H. U. E;% \ uAQ %}ono@es A.B.
' 4 " 3as. otzenom OI1

. — HWBanosa E. JI.
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COJAEPXAHUE

OO6miast xapakTepucThka pabodeil MmporpaMMbl 00Ie00pa30BaTEIbHON JIUCITUTIIMHBI
«Duznka

CTpyKTypa U cojpepkanue 001meoopa3oBaTeIbHON TUCIIUTIITHHBI

YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHON TUCITUTUIMHE

KoHTposb 1 o1ieHKa pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTeIbHON JUCIIUILUIMHBI



1. O6mas xapakTepucTuKa padoueii mporpaMMbl 00111e00pa30BaTeJIbHOM U CIUIIIUHBI
«Du3zuKa»

1.1. MecTo AMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

ObmeoOpa3oBatenbHas — gucnumimHa — «Pusnukay»  ABIsSETCs  00sS3aTelNbHOM  YacThIO
obmieoOpaszoBarenpbHOro IukiIa odpazoBatenbHoi mporpammbl CITO B coorBerctBuu ¢ ®I'OC 1o
npodeccun 15.01.33 Tokapp Ha CTaHKAX C YHCIOBBIM IIPOIPAMMHBIM YIIPaBJICHUEM.

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IHCIUILINHbI:

1.2.1. leau AucHUNJIMHbI:

Copepxanue mporpammbl 001eoOpa3zoBaTesibHON AucHMIUIMHBL Du3nka HampaBieHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢opMupoBaHue y OOy4aloOlUXCsl YBEPEHHOCTHM B LIEHHOCTH 0Opa3oBaHUs, 3HAUUMOCTH
(bu3NYeCKUX 3HAHUH JJIs1 COBPEMEHHOTO KBATM(DUIIMPOBAHHOTOCIEIIMAIICTA TPU OCYIIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHe Crneuu(uIeckoldl cucTeMoil (uU3HYeCKMX TOHATHHA, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3MYECKHUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJ€HHE OCHOBHBIMM METOJAaMH HAy4YHOI'O IIO3HAHMS IPUPOJbI, HCIOJIb3YEMbIMH B
¢uzuke (Hab0ICHUE, ONTUCAHNE, HU3MEPEHHE, BHIABIKEHIE TUITOTE3, TPOBEACHUE SKCIIEPUMEHTA);

® OBJIAICHUC YMCHUAMHU 06pa6aTLIBaTL JaHHBIC JKCIICPHUMCHTA, OOBSACHATH MOJIYYCHHBIC
pE3yibTaThl, YCTAaHABJIMBATbL 3aBHUCHMOCTU MCKAY CI)I/I?,I/I‘-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOI[aCMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

® (opmupoBaHHe YMEHHUS peniaTh GU3NYECKUE 3a1a4l pa3HbIX YPOBHEU CIIOKHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH B
mpouecce MNpUOOpeTeHHs] 3HAHUM C HCIOJIb30BAHMEM pAa3IMYHBIX HCTOYHUKOB HHGMOpMaLUu U
COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHH; yMeHMH (opMyaMpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3MIMIO MO OTHOIIEHUIO K (U3NYecKol HHGpOpMaluu, MOJy4aeMOl U3 pa3HbIX
HCTOYHUKOB;

® BOCNHTaHUE YYBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOEHHUSI 001e00pa30BaATENIbHON IUCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue aucuuIUIMHa wuMeeT npu ¢opmupoBanun u passutun OK wu IIK:
muaHocTHBIX (JIP), MetanpenmeTHsix (MP) 1 npeaMeTHbIX pe3ynabTaToB 6a3zoBoro ypoBHs (I1PO).

Koani Pe3yabTaThbl 0CBOCHUS QU CHUIIIUHBI
pe3yibTa
TOB
Bri6upats croco0sl perieHus 3a1ad npoecCHOHATBHON JAesITeNbHOCTH MPUMEHUTENHHO K
OK 01 Pa3TUYHBIM KOHTEKCTaM;
Hcnons30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAINM3a U UHTEpIpeTanuu nHHOpMaluu 1
OK 02 nH(pOpPMaAIMOHHBIE TEXHOJIOTHH JIJIsI BHITTOJIHEHUS 3a71a4 MPOo(heCCUOHATBLHOM eI TeTbHOCTH;
[InanupoBaTh U peaM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JTUMYHOCTHOE Pa3BUTHE,
OK 03 MpeIPUHIMATEIBCKYIO JAEITeIbHOCTh B MpodeccroHalbHOM cdepe, UCTIOIb30BaTh 3HAHUS
1o (MHAHCOBOM rPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYallUsX;
OK 04 OddexTuBHO B3aUMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IC,

[Tonp3oBaTbest MpoecCHOHANBHOM JOKYMEHTAIMEe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
OK 09 A3BIKAX.




JIPB 1.7.

[Tonumaromuii npodeccuoHanbHOE 3HAUYEHUE OTpaciu, MpoecCUn/CHennarbHOCTH s
COIMATIbHO-9KOHOMUYECKOTO ¥ HAYYHO-TEXHOJIOTHYECKOTO PAa3BUTHS CTPAHHI.

JIPB 2.5.

OCO3HaHHO TIPOSIBIISIONINI HEPABHOIYITHOE OTHOIICHHUE K BBIOPAaHHON MpodeccHoHaIbHOM
JeSITEIbHOCTH, TOCTOSHHO COBEPIICHCTBYETCS, MPO(ECCHOHAIBHO pacTeT, IMPOCIABIIL
CBOIO NP0 ECCHIO/CIIEITUATBLHOCTD.

JIP 6.3.

Belpakaromnyii  OCO3HAHHYI0  TOTOBHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO |
camMo00pa3oBaHuIO B BEIOpaHHOM cepe mpodeccroHanbHON ASSITEITLHOCTH.

JIP 6.6.

Oo6nanarommii cOpMUPOBAHHBIMY MTPEJICTABICHUSMH O 3HAYCHUM W [ICHHOCTH BBIOpaHHOM
npodeccuu, MPOSIBISIIONINNA YBaXKEHUE K CBOCH Mpodeccuu U CBoeMy podhecCHOHATLHOMY
COOOINECTBY, TMOJICPKUBAIOIINN TO3UTHBHBIA 00pa3 M TNPECTHX CBOCH mpodeccHu B
00IIeCTBE.

JIPB 6.8.

['oTOBBIN K OCBOECHHUIO HOBBIX KOMIIETEHITUI B TPO(EeCCHOHATILHON OTpaCIH.

JIP 7.2.

Beipaxkaromuii  A€ATENbHOE  HENPUATHE  JICUCTBUK, MPUHOCALIMX Bped  IPUPOJE,
COJICUCTBYIOIIMI COXPAaHEHUIO U 3aIUTE OKPYKAIOIIEH Cpebl.

JIP 7.3.

[Tpumensiromumii 3HaHUS U3 0011e00pa30BaTENbHBIX U MPO(PECCUOHANBHBIX AUCUUILIINH s
pa3yMHOT0, OEpEeXIIMBOTO TPOU3BOJCTBA M IMPHPOJIONIOIB30BAHMS, PECYypcOCOepeKeHHs B
ObITY, B Ipo(hecCHOHANILHOM cpeie, O0IIECTBEHHOM MPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOIAIINN K PAlMOHATBHOMY IMOTPEOJICHHUIO DHEPTUH, BOIBI M JPYTHX
IPUPOIHBIX PECYPCOB B XKU3HU B PAMKax 00y4eHUs U POPECCHOHATILHOMN 1A TeIbHOCTH;

JIPB 7.6.

[Tonumaromuii OCHOBBI 3KOJOTMYECKOW KYyJIbTYpPhl B IMpO(ecCHOHATBbHOM AEsITeNbHOCTH,
o0ecreynBaroIieil OTBETCTBEHHOE OTHOILEHHE K OKpPY)KaIoLIeH COLUalIbHO-IIPUPOTHOMH,
IIPOU3BOJCTBEHHOU CPEJIE U 340POBbIO;

JIP 8.1.

JlesTenbHO BBIpAXKAOLIMIl MO3HABATENbHbIE MHTEPECHl B Pa3HbIX MPEIMETHBIX 00JacTiX ¢
y4€TOM CBOUX MHTEPECOB, CIOCOOHOCTEH, IOCTHKEHWIl, BBIOPAHHOTO HaIPaBJICHUS
npo¢ecCHOHATBHOI0 00pa30BaHMs U MOATOTOBKHU.

JIP 8.2.

O6JI8.I[E[IOH.IPII>1 MNpEaACTaBJICHHUEM O COBpeMCHHOﬁ HaquOﬁ KapTUHC MHUpaA, DOCTHIKCHUAX
HAayKM W TCEXHUKH, APryMCHTHPOBAHHO Bmpamaloumﬁ IIOHUMAaHWEC 3HAYCHHUA HAYKU H
TEXHOJIOTHH JJIsI Pa3BUTHA pOCCI/II\/'ICI(Ol"O O6H.I€CTB8. 1 00eCITeueHHS ero 0€30MacHOCTH.

JIP 8.3.

JIeMOHCTpUPYIOIIUKA HaBBIKM KPUTHYECKOT'O MBIIUICHUS, ONpPEENICHUs JIOCTOBEPHOCTU
Hay4YHOI nH(popMaIy, B TOM yuciie B cepe npodheccHoHaIbHON eI TeIbHOCTH.

JIP 8.4.

YMmeroumii  BeIOMpaTh CHOCOOBI penieHus 3aAad  NpoecCHOHAIbHOW JesITeNbHOCTH
IIPUMEHHUTEIBHO K Pa3IMUHBIM KOHTEKCTAM.

JIP 8.5.

Hcnone3yroniuii COBpeMEeHHBIE Cpe/ICTBA MOUCKA, aHAllM3a U MHTEpIpeTaluu uHpopmammu,
nH(pOpPMaAIMOHHBIE TEXHOJIOTHH JIJIsI BHITIOJIHEHMS 33729 PO ECCHOHATBHON IeATeTLHOCTH.

JIP 8.6.

PazBuBaronuii 1 mpUMEHSIOMNWNA HaBBIKM HaAOJIOJEHUS, HAKOIJICHHUS M CHCTEMAaTHU3aLUU
($akTOB, OCMBICIICHHS OIBITA B €CTECTBEHHOHAYYHON M I'yMaHUTapHON OO0JIaCTSAX MO3HaHUS,
UCCIIEIOBATEIbCKON U MPO(EeCCHOHAIBHON eI TeTbHOCTH.

JIPB 8.7.

OOnanaronuii  ONBITOM YYacTHss B HAYYHBIX, HAYYHO-HCCJICIOBATEIbCKHX MPOCKTAX,
MEpONPHUATHIX, KOHKypcax B paMKax Mpo(hecCHOHATbHON HaIpaBIEHHOCTH MpodeccHu
/cenuanbHOCTH.

JIPB 8.9.

[TposiBnsitoluii cCO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCIOBHIO
yCIIEIIHOM NMpo(dhecCHOHAIBHOM U O0IECTBEHHOM JesITeIbHOCTH.

MP 01

ba3oBrIe mornueckme AeCTBHUS:

BBISBJISITH W XAapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXKAY TOHATHAMH, (HOPMYIUPOBATH ONPENCICHUS TOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK KIACCU(PUKAIMU, OCHOBAHUS IJIsi OOOOIIEHUS |
CpaBHEHHUS, KPUTEPUH TMPOBOJAMMOrO aHajgW3a, BOCIHPUHUMATH, (OPMYJIHPOBATH U
peoOpa3oOBEIBATh CYXKACHHS: YTBEPAUTEIbHBIC U OTPUIATENILHBIC, SAUHIUYHBIC, YACTHBIC U
o0mue, YCIOBHBIC;, BBISBIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
MPOTUBOpEUMs B (pakTaxX, JAaHHBIX, HAONIOJEHUSX M YTBEPKICHUAX, IPEIUIaraTh KPUTEPUU




JUIsL BBISBIICHUSI 3aKOHOMEPHOCTEH M IPOTHUBOPEUMIA; A€IaTh BBIBOJBI C HCIIOIb30BAHHEM
3aKOHOB JIOTMKH, JEIyKTHBHBIX M HMHIYKTUBHBIX YMO3aKJIIOYEHUH, yMO3aKIKOYEHUIl IO
AQHAJIOTUM; IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(mpsiMble W OT HPOTHBHOIO), BBICTpAaUBaTh AapryMEHTALMIO, IPUBOAMTH IMPUMEPHl U
KOHTPIPUMEPBI, 00OOCHOBHIBATh COOCTBEHHBIE CYKJIEHHUS W BBIBOJBI, BBIOMPATh CIIOCOO
peuieHus y4yeOHOM 3ajaud (CpaBHUBAaThb HECKOJBKO BAPHMAHTOB pPELICHMs, BBIOMPAThH
HauOoJ1ee MOAXOAAIUN C YUETOM CAaMOCTOSATEIbHO BbIIEJIEHHBIX KPUTEPHUEB).

MP 02

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (OpPMYIHpPOBATH
BONPOCHI, (PUKCUpYIOIIHE MpPOTHBOpeuHe, MpoljaeMy, YCTaHABIMBAaTh MCKOMOE U JIaHHOE,
dbopMUpOBaTh THIMOTE3y, apryMEHTHPOBATh CBOK IMO3UIIMIO, MHEHHUE; IPOBOJIUTH
CaMOCTOSITENIbHO ~ CIUIAHUPOBAaHHBIA OKCHEPUMEHT, HCCIIEOBAaHUE [0 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, IPOILIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SBICHUSMH, MPOIIECCAMU; CAMOCTOATEIHHO (HOPMYIUPOBATH 0000IIECHUS
W BBIBOABI IO pe3yJabTaTaM MPOBEAEHHOTO HAOMIONCHUs, HCCIEIOBaHUs, OIICHUBATH
JIOCTOBEPHOCTh IOJIYYEHHBIX pPe3y/IbTaTOB, BBIBOJAOB M 0000IEHUI; MNPOTHO3UPOBATH
BO3MOJKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATHh MPEIIOJIOXKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIIOBHUSIX

MP 03

Pa6ora ¢ napopmarueit:

BBIABJIATh NePUIUTHI HHOOPMAILIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA HA BOIPOC H IS
PCIICHUA 3aJda4iu, BI)I6I/IpaTI) I/IH(bOpMaIII/IIO u3 HCTOYHHMKOB Ppa3jM4YHbBIX THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIMIO PA3INIHBIX BUIOB
1 (GOopM TPEICTABICHUS; CTPYKTYPUPOBATH MH(POPMAIIUIO, MPEACTABIATh €€ B PA3IMUHBIX
dopMax, WUIIOCTPUPOBaTh TpadUUECKH; OLEHUBATh HAASIKHOCTh HHMDOPMALUK IO
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITENILHO.

MP 04

KoMMyHUKaTHBHBIE YHHBEpCAIbHBIC YI€OHbIE ICHCTBHUS:

BOCIIpUHHUMATh U q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHUH C YCIOBHAMHU W LECIAMU
00IIEeHHs, CHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M ITHChMEHHBIX
TCKCTax, AaBaTh IMOSACHCHUA IO XOAY PCHICHUA 3aaadyu, KOMMCECHTHPOBATH HOJ'Iy‘IeHHI)II\/JI
pe3ynbTar; B X0jAe OOCYXKAEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aa4yi, BBICKA3blBaTb HJCH, HALCJICHHBLIC Ha IIOUCK PCIICHUA,
COMNOCTABIIATH CBOM CYXKICHUS C CY)KJICHUSMH JPYTUX YYaCTHUKOB JAMAINOra, OOHApYKUBaTh
pa3iiuuue U CXOJCTBO MO3MIIMH, B KOPPEKTHOH (Gopme hopMynupoBaTh pa3HOIIIACHS, CBOH
BO3PaKEHHS; MPEACTABIATh PE3yNbTaThl PEHICHUS 3aJadud, YKCIIEPUMEHTA, UCCIIEeIOBAHUS,
MIPOEKTA, CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHHS ¢ YUETOM 3aJ]1ay MPE3CHTAINH U
0COOEHHOCTEH ayTMTOPHH.

MP 05

Camoopranu3zanus:

COCTaBIATh IUIAH, AJITOPUTM pEUICHHs 3aJadd, BBIOMPATH CIOCOO peUIeHHS C Y4ETOM
UMCIOIIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ yU€TOM HOBOM MH(OpMAIIHH.

MP 06

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEIIIEKT:

BJIaJICTh HABBIKAMU [MO3HABATEIbHON peIeKCUN Kak OCO3HAHMS COBEPIIAeMbIX JEHCTBHUHA U
MBICITUTENIbHBIX ~IPOLIECCOB, MX PE3yJbTaTOB, BIAAETh CIOCO0AMU CaMOIIPOBEPKH,
CaMOKOHTPOJISL IIpoLecca U pe3yibTaTa PEIICHUS MaTeMaTHUYeCKOW 3aJadd; INPEIBUJIETH
TPYIHOCTH, KOTOpPBbIE MOT'YT BO3HHKHYTHb IIPH PEIIECHUN 33]1a4d, BHOCHUTh KOPPEKTHBBI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH; OLIEHWBAaThb COOTBETCTBHE pE3yJbTaTa LEId W YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTH)KCHUS WM HEJOCTH)KEHHUS Pe3yJbTaToB JEATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY

MP 07

CoBmecTHas 1eSTENbHOCTh!

NOHMMAaTh M HCIIOJIBb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHUIYaIbHOW pabOTHI MpH
peleHnH y4eOHBIX 3aJad, NMPUHUMATh LEdb COBMECTHOH JEATENIbHOCTH, IUIAHHUPOBATH
OpPraHM3alfI0 COBMECTHOH paloThl, pacmpenensiTb BHIAB pPabOT, JTOTOBAPHBATHCH,
00CYX/IaTh TPOLECC U pe3yabTaT paboThl, 0000IAaTh MHEHHMsS HECKOJBKUX JIIOJIEH;




y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CYkaeHus, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBD» M MHBIE), BBIIOIHATH CBOIO 4acTh paOOTHl U KOOPIAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH WIEHAMH KOMaHbI, OICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHPOBAHHBIM YJaCTHUKAMHU B3aHMMOJICHCTBHSL.

I1P6 01

JEMOHCTPUPOBATh Ha TpPUMEpax pojib U MecTO (U3MKH B (HOPMUPOBAHMH COBPEMEHHOU
HAay4yHOM KapTHHBl MHUPA, B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHOJOTHH, B
[IPAKTUYECKOW JIE€ATEIbHOCTU JIIOJEH; YYUTBIBATH TI'PAHULBI IPUMEHEHHS HW3Y4YCHHBIX
(bu3nyeckux Mozeneil: MaTepuanbHas TOYKa, MHEpLHMaIbHAs CUCTEMa OTCUYETa, abCOIIOTHO
TBEPAOE TENO, MJCAIbHBIM a3, MOJEIM CTPOCHUS TIa30B, JKUAKOCTEH M TBEPIBIX TEI,
TOYCUHBIH D3JEKTPUYECKUH 3aps] NpU pelieHuH (U3NYEeCKUX 3aJad; paclo3HaBaTh
¢usuueckue sBIeHUA (IPOIECChl) W OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIDHO-KUHETUYECKON  TEOpUM  CTPOCHHUS  BEIIECTBA M DJIEKTPOJAMHAMUKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIUHEWHOE BHUKEHHE, CBOOOTHOE MaJCHUE Tell,
JBIDKEHUE II0 OKPY)KHOCTH, HHepLus, B3aumozeicTBue Ten, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa TeJl IPU HarpeBaHUU
(oxJaxxaeHuu), TEIUIOBOE  paBHOBECHE,  HCIApEHHME,  KOHJEHCauus, IUIaBJIECHUE,
KPUCTAJUIM3alMs, KUIICHUE, BIAXXHOCTb BO3]yXd, IOBBINICHWE IABJICHUSA ra3a IPU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSA3b MEXAY IapaMeTpaMU COCTOSIHMS rasa B
M30IIpoleccax, MEKTPU3aLHUs TeJl, B3aUMOICUCTBUE 3aps0B;

I1P6 02

OINMUCBIBATL MCXAaHHUYCCKOC JABUKCHHC, HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYMHBI: KOOpAMWHATA,
MyTb, IEPEMCUICHUC, CKOPOCTh, YCKOPCHUC, MacCa TCJIa, CHUJIa, UMITYJIbC TC€Jla, KHHCTUYCCKAaA
OHEPIuA, NOTCHIOHWAJIbHAA SHEPTIUsA, MCXaHUYCCKasAd pa60Ta, MCXaHHUYCCKaA MOIIHOCTbL, IIpHU
OMMCAaHUN TPAaBHUIIBHO TPAKTOBATH CI)I/IBI/I‘-IGCKI/If/'I CMBLICJI HCIIOJIb3YCMBIX BCJIIMYUH, HX
0003HAYEHHUST H CAWHHNIBI, HaXOAUTb Q)OPMYJ'IBI, CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘ICCKYI-O
BCJIIMYMHY C APYTYUMH BECIIMYNHAMMU,

I1P6 03

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIJIOBBIE SIBICHUS, HCIOJIb3Ys
¢usnyeckue BENUYMHBI: JIaBJICHHE Tra3a, TeMmIepaTypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUKEHHSI MOJIEKYJI, CPEAHEKBAAPAaTUYHAs CKOPOCTb MOJIEKYJI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS SHEPTrus, padoTa ra3a, K03pQUIMEHT M0JIE3HOr0 AeHCTBUSI TEIJIOBOTO
JIBUTATENsA; TMPU ONMCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICT HCHOIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHWS W EIWHUIBl, HAXOIUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(GU3NYECKYIO BETUUMHY C IPYTMMHU BEIUYHHAM;

I1P6 04

ONMUCHIBATh W3YYECHHBIC DJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHUS
(mporecchl), MCMONB3Ys (pU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUH 3apsijl, 3JIEKTPUYECKOe
T10JI€, HAINIPSKEHHOCTH TOJIA, TOTEHIMAN, Pa3HOCTh ITOTEHIIMAJIOB; IIPU ONMCAHNUHN ITPABUIIBHO
TPAaKTOBaTh (PM3NYECKUH CMBICT MCIOJB3YEMbIX BEJIMYMH, UX OOO03HAUEHUS U EIUHMIIbI,
yKa3blBaTh (OPMYIbI, CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIWYUHY C JIPYTHMMHU
BEIIMYMHAMU,;

ITP6 05

AHAIM3UPOBATh (U3MUYSCKUE TPOIECCHl W SBJICHHS, HCIONB3Yysd (HU3UYeCKHe 3aKOHBI U
MPUHIIMILL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3akonsr HeloToHa, 3aKOH coXpaHEeHHS
MEXaHHYECKON SHEPruH, 3aKOH COXPaHEHUS HWMITYJIbCA, MPUHITUI CYTCPIIO3UIIUN CHII,
NPUHIIMIT PABHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa, MOJEKYISPHO-KHUHETHYECKYIO
TEOPUI0 CTPOCHHS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KHHETHYCCKOW JHEPTHH
TEIUIOBOTO  JIBIDKEHUST MOJIEKYNl C aOCONIOTHOM  TeMIlepaTypoi, TMepBbI 3aKOH
TEPMOJMHAMHKH, 3aKOH COXpaHCHHS 3JICKTPHUECKOTO 3apsja, 3akoH KynoHa, mpu 3TOM
pa3ianyaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BHIPAKEHUE U YCIIOBUS
(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH;

I1P6 06

OOBSICHATH OCHOBHBIC NMPUHIMIIBI ACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

I1P6 07

BBIMTOJIHATh JKCIIEPUMEHTHI 110 HCCICJOBAHUIO (U3UYECKUX SIBICHHHA M IPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX, W KOCBEHHBIX H3MEpPEHHH, Npu 3TOM (POpMyIupoBaTh
npobnemMy/3agady W THUIOTE3y Y4YeOHOro SKCIEpPUMEHTa, CcOoOHMpaTh YCTaHOBKY W3
NPEUIOKEHHOTO  000pYZOBaHUS, MPOBOAMTH ONBIT M  (QOPMYIUPOBATH  BBIBOJBI,
OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpeHHs (U3NYECKUX BEJIMYUH, TPU ITOM




BBIOMpATh ONTHMANBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIE METOJbI OIICHKU
MOTPEIIHOCTEeN U3MEPEHUIT; HCCIe0BaTh 3aBUCUMOCTH MEXKAY (PU3MUECKUMU BETUYMHAMU C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUM, TTPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B BHUJE TAaOMUI U IpaduKoB,
JieNaTh BBIBOJBI 10 pe3yJbTaTaM HCCIEI0BaHUs; COOII0AaTh MpaBmia 0€30MacHOro Tpyza
Opy TPOBEJIECHUH HCCIENOBAaHUNH B paMKax Yy4eOHOTO OSKCIepUMEHTa, YydeOHO-
UCCJIEIOBATEIbCKON U TMPOEKTHOW JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

ITP6 08

pemath pacy€THbIE 3aJ]a4H C SIBHO 33JaHHOM (PU3NYECKON MOJEIBIO, HCIIONB3Ys (PU3NUeCcCKue
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHalIM3a yCJIOBUSA 3a/1a4M BbIOMPATh (PU3UUYECKYIO MOJEb,
BBIJICJIATh (PU3UUECKUE BETHMUMHBI U (POPMYJIBI, HEOOXOAUMBIE JJIsi €€ pelIeHus], IPOBOIUTh
pacy€Thl M OLIEHUBATh PEAIBHOCTD M1OJIyYCHHOI'O 3HaUeHUs (PU3MUECKON BEIMUYUHBI; pelaTh
KAueCTBCHHBIC  3aJayd:  BBICTPAaUBaTh  JIOTUYECKM  HENPOTUBOPEUMBYIO  LIETIOYKY
paccyXKIeHHUH ¢ OIOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pU3MUecKHe sBICHMUS;
UCTIOJIB30BAaTh MPH PEUICHUN YYeOHBIX 337ad COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKa, CTPYKTYpUPOBAHMs, MHTEPIPETALUN U IpeJCTaBIeHUs y4eOHON M Hay4yHO-
HNOMYJSIpHOM  MH(OpMalMM, MOJYYEHHOM W3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyro HH(OpMaIHIo;

I1P6 09

NPUBONUTH TPUMEPHI BKJIAla POCCUHCKUX W 3apyOekKHBIX Y4YEHBIX-(DU3MKOB B pa3BHTHE
HaYKH, 00BbSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

ITP6 10

UCIIOJIb30BaTh TEOPETUUCCKHIE 3HAHUS 10 (PU3UKE B TIOBCEIHEBHOM KHU3HU JJII 00CCIICUCHUS
0e30MacHOCTH Tpu OOpalieHuu ¢ MOpubopaMH U TEXHUYECKUMHU YCTPOMCTBAMHM, [
COXpaHEHHUsI 370POBbS U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO MOBEACHHUS B OKpPYXKarollen
cpene;

I1P6 11

paboTaTh B TPYIIE C BBHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh PaboOTy
IPYMNIbI, PAMOHANIBHO pPACHpPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JIEATENIHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXkJ0r0 M3 YYACTHUKOB I'DYIIIIbI
B PElICHUE pacCMaTPUBAEMON MPOOIIEMBI.

I1P6 12

JIEeMOHCTPUPOBaTh Ha MpUMeEpax pojib U MeCTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBl MHUpa, B pa3BUTHH COBPEMEHHOW TEXHHKM M TEXHOJOTHH, B
NPaKTUYECKOH J1eATeNbHOCTH JI0AEH, IETOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;
YUNTHIBaTh TpaHMUIBl TNPUMEHEHUS U3YYEHHbIX (U3NYECKHMX MOJEJEH: TOYEeuHBIH
JJIEKTPUYECKUN 3apsAl, JIyd CBETa, TOYEYHBbIM MCTOYHUK CBETa, SAACPHAas MOJEIb aToMma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/Jpa IPH pelieHnn GU3NYECKUX 3a/1a4;

I1P6 13

pacrio3HaBaTh (U3NYECKUE SBIEHUS (IIpolecchl) M OOBACHATh MX HA OCHOBE 3aKOHOB
OJICKTPOJUHAMHUKH U KBAHTOBOM (1)I/ISI/IKI/IZ OJICKTPHUYECKasd IMPOBOAMMOCTL, TEIIJIIOBOC,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JECWCTBHUS TOKA, B3aUMOJEHCTBUE MAarHHUTOB,
OJICKTpOMAariuTHasA HWHIYKIOUWS, I[Gf/iCTBHG MAaromTHOro IioJjidi Ha IMIPOBOJHHUK C TOKOM H
JBWDKYIIMICS — 3apsil, AJIEKTPOMAarHuTHbIE KojeOaHWsst ¥  BOJIHBL, IPSIMOJMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpakeHue, IperomiieHue, uHTepdepeHus, audpakuus Hu
HoJsipu3alusl CBeTa, JAMcIepcus cBeTa, (oTornekrpuueckuii 3ddexr (poroaddexr),
CBETOBOE /IaBJICHHE, BOSHUKHOBEHHE JIMHEMUATOrO CHEKTPa aToMa BOJOPOJIA, €CTECTBEHHAs
Y MICKYCCTBEHHAs PaINOAKTUBHOCTb;

I1P6 14

ONKCHIBaTh HW3YYEHHBbIE CBOWCTBAa BELIECTBA (DJIEKTPUUECKHE, MArHUTHbBIE, ONTHYECKHE,
IIEKTPUYECKYIO TPOBOAMMOCTh Pa3jM4YHBIX CpPER) M  DIEKTPOMAarHUTHBIE SBJICHUS
(mpotecchbl), UCHONB3ys (U3MUECKHE BENUYMHBI: JJIEKTPUYECKUH 3apsij, cujiaa TOKa,
IIEKTPUYECKOE HAIPSDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHHE, PA3HOCTh IOTEHLHUAJIOB,
NEKTPOJBIKYILAS CHia, paboTa TOKA, MHAYKLUS MAarHUTHOTO IOJs, cwia Amrepa, cuia
JlopeHnia, MHOYKTMBHOCTb KATYILIKH, SHEPrUsl 3JIEKTPUYECKOIO W MArHUTHOIO IIOJIEH,
IEpUOJl U YacToTa KoleOaHWi B KOJeOaTeIbHOM KOHTYpE, 3apsii U CHUjla TOKa B IpoLecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJjeOaHMii, (POKYCHOE pacCTOSIHME U ONTHYECKas CHIla
JIMH3BI, IPH OMMCAHUU NPABUIIBHO TPAKTOBAaTh (PU3UUYECKUH CMBICI UCIIOIb3YEMBIX BEJIMYHMH,
ux 00O3HAUEHMS W €IWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHUHAMY,




I1P6 15

ONHKCHIBATh M3y4YCHHbIC KBAHTOBBIC SIBICHUS W TIPOLIECCHI, HCIONB3Ys (pusmueckue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJINHA BOJIHBI M YacTOTa CBETA, JHEPIUs U
UMITYJIbC (OTOHA, MEPHOA MOIypaclana, dHEPrusi CBSI3M AaTOMHBIX sJep, NMPH OMHCAHUH
IPaBUIbHO TPAKTOBATh (PU3NYECKUH CMBICI HCHOJIb3YEMBIX BEJIWYHMH, UX 0003HAUYEHUS U
€/IMHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIISITh 3HaYCHUE (PU3NUECKON BEITUYMHBI;

I1P6 16

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUSA, HCIONB3YS (U3UUECKUE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IOCJIENOBATEIBHOTO M MAapajUIC]IbHOTO COCIWHEHUS
MPOBOJHUKOB, 3aKOH JDxoyns—JleHnma, 3aKkOH 3JIEKTPOMAarHUTHOM WHAYKUHUH, 3aKOH
IPSIMOJIMHEMHOIO  PacHpOCTPAHEHUs  CBETa, 3aKOHBI OTPaXXEHWS  CBETa, 3aKOHbI
NpeJOMIICHUS] CBeTa, ypaBHeHHe OuHIITEHHAa s ¢orodddekra, 3aKOH COXpaHCHHS
SHEPruM, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS JJICKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCOBOT'O YUCIIA, IOCTYJAThl bopa, 3aK0H paJuoakTUBHOTO pacnaja, Ipyu 3TOM
pas3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTUUYECKOE BBIPAKEHUE U YCIOBHS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

I1P6 17

OTIpEeeIIATh HAIIPABIEHUE BEKTOPA UHAYKIIUA MAarHUTHOTO TIOJISl IPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHiia; CTpOUTh M OMHUCHIBATH M300pa)KE€HUE, CO3/1aBaéMOE€ IIJIOCKUM
3epKaJiOM, TOHKOW JIMH30M;

I1P6 18

BBITOJIHATh JKCIIEPUMEHTHI I10 HCCIIEJOBAHUIO (U3UYECKUX SIBICHHH M IPOIECCOB C
UCIOJIb30BAaHUEM TNPSAMBIX, W KOCBEHHBIX M3MEpEHMi: mpu 3TOM (POpMyIupoBaTh
npobnemy/3agadyy ¥ THIOTe3y Y4YeOHOrO OSKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
IPEUIOKEHHOTO  000pYJOBaHUS, MPOBOAUTH ONBIT U  (OPMYIUpPOBaTH  BBIBOJBL;
OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEpEeHHs] (U3WYECKHX BEIHYWH, MPU ITOM
BbIOMPATh ONTUMANBHBIA CIIOCOO M3MEPEHUsl U MCIOJb30BaTh W3BECTHBIE METOJbl OLCHKH
NOTPEIIHOCTe  U3MEpPEHMi; HccielnoBaTh 3aBUCUMOCTH  (U3MYECKHUX BEIUYMH C
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUI: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHUJE TAaOJIUIl U rpadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YNIbTaTaM MCCIICJOBAHMSI,

MK 1.2.

HpOBO)II/ITI) TEXHUYCCKOC 06CJ'IY)KI/IBaHI/IC U PEMOHT KCJIC3HOAOPOKHOI'O IIOJABUKHOI'O
cocTtaBa B COOTBETCTBHU C Tpe6OBaHI/I}IMI/I TCXHOJIOTUYCCKUX IIPOUCCCOB.

IInanupyemMsle pe3yJbTaThl 00y4eHHSA

O6ume OO6ume JAucunmiimHapHble
xoMnereHuun | Jlnunoctusie (JIP) n MeTanpeamMeTHbie ITpenmernsbie (ITP0)

(MP)

OK 01.

JIP 8.1 - JIP 8.9; ITP6 01 - ITP6 18;
MP 01, MP 02;

OK 02. JIP 8.9;

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, | ITP6 01 - ITP6 18;

MP 01, MP 02, MP 03;

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | IIP6 01 - ITPG 18;
JIP 7.2, JIP 7.3, JIPB 7.5, JIPB 7.6, JIP 8.1 -

OK 03. JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; T1P6 01 - TIP6 18;
OK 09. MP 01; T1P6 01 - T1P6 18;

IIK 1.2 JIP 8.1 - JIP 8.7, JIP 8.9;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | ITP6 01 - ITP6 18;

MP 01, MP 02, MP 03, MP 05,MP 06




2. CTpykTypa H coepkaHue 0011e00pa30BaTeIbHOI TUCIUIINHBI

2.1 O0beM TUCHMIIMHBI U BUABI Y4eOHOI padoThl

Bun yueonoii Oo0LemM B
padoThI qacax
O0beM 00pa3oBaTeIbHOI MPOrpaMMbl 148
AUCIHUTLIUHBI

1. OcHOBHOE coflep:KaHue 88
BT. U..
TEOPETHYECKOE 00yUeHne 36
NPAaKTUYECKOE 3aHITHE 43
KOHTPOJIbHBIC PaOOTHI 9
2. ITpogecconaIbHO-OPHEHTHPOBAHHOE 48
cojlep:KaHue
BT. Y.
NPAaKTUYECKHUE 3aHATHS 30
71a00paTOPHBIC 3aHATHS 18
Koncyabranuu
IMpomeskyTouHas arrecTanus (3K3aMeH) 4




2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

BpeMeHu. CBoOOHOE MasieHne. Y ckopeHue cBoooHoro nafeHus. KpuBonuHeitHoe nBmwkenne. [[Bmkenne
MaTepUaIbHOM TOYKU IO OKPYXHOCTH C TMOCTOSSHHOM IO MOJIYJIO CKOPOCTHIO. YTJOBasi CKOPOCTb,
nuHenHas ckopocTh. [lepuon m yactora obparmieHus. LleHTpocTpemMuTenbHOE yCKOpeHHE. TeXHUYECKre
yCTpOﬁCTBa U HOpPaKTUYICCKOC MNMPHUMCHCHUC: CIUAOMCTP, ABHUIKCHUC CHApPAAOB, LCIHBIC H peMéHHHe

nepeavan

HaumeHoBaHue Conep:kanue y4eOHOIr0 MaTepHuasia, JJadopaTopHble U MPaKTHYeCKHe padoThbl, Oo0bem dopmupyembie
pa3aesioB H TeM HHIUBUAYAJBHBII NPOEKT (eciu npedycmompeHnt) 4acos odmue u
npogecCHOHAIb
HbIE
KOMIIETCHIIH U
1 2 3 4
Pa3nes 1. ®u3uka U MeTO/IbI HAYYHOI0 MO3HAHUS 2
Ipogheccuonanvno-opuenmuposannoe cooepicanue 2
Tema 1.1 @uzuka u | Codeprcanue yuebnozo mamepuana:.
Memoowl Quzuka — nayka o npupode. Hayunuvie memoowvl nosuanusi okpyscarowe2o mupa. Ponv sxcnepumenma u
HAYYHO20 NO3ZHAHUA | MeopUU 8 npoyecce NOZHAHUs NPUPoObl. IKcnepumenm 6 gusuxe. Mooenuposanue uzuyecKux A61eHUll U OKO01-OK04
npoyeccos. Hayunvie cunomesvl. Qusuyeckue 3akonsbl u meopuu. I panuyst npumenumocmu Quzuieckux| OKO09 ’
3axonos. Ilpunyun coomeemcmsus. Ponv u mecmo usuxu 6 (opmuposaHuu co8peMeHHOU HAYYHOuU K 1 2
KapmuHbl MUupa, 8 nNpaKkmuieckou 0esmenbHOCmu 100etl '
I Ipaxmuueckue 3aHAMuUA:
1. Qusuxa u memoowvl HayuHO20 NO3HANHUSL 8 NPOPECCUOHATLHOU 0esTMEeNbHOCTNU 2
Pa3zgen 2. MexaHuka 18
IIpo¢eccnoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE 4
Tema 2.1 Conep:xxanue yueOHOro MmaTepuaJja:
OcHoBBI Mexanunueckoe ABuxkeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKEeHUs. Cuctema orcuéra. Tpaekropus.
KHHEMATHKH [Tepemernienue, CKOPOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MaTEPHAIBHONU TOUYKH,
UX TPOEKIMH Ha OCH CHUCTeMbl KoopAuHaT. ClOXEHUE NEpPEeMEIIeHU U CIOXEHUE CKOpPOCTEM.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIUHENHOE IBHKCHHE. OK01-OK04
['paduku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TIepEMEIICHHUS MaTePHATbHON TOUYKH OT OK09. ’
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TeopeTnueckue 3aHATHS:

1. Mexanuueckoe nBuxkeHHE. TpaeKTopusl, MyTh, IepeMeleHIe 1
IIpakTHueckue 3aHATHE:
1. [IpsimonmHeHOE paBHOMEPHOE JIBH)KEHUE 1
2. [IpsaMonuHetHOE paBHOYCKOPEHHOE ABIKECHHE 1
3. JIB>KeHHE 0 OKPY>KHOCTH 1
Tema 2.2 Copaeprxanue y4eOHOIo MaTepHuaJia;
OcHoBbl fuHaMuKH | [Tpuninun otHocutensHocTn [anmwmiies. [lepBeiii 3akoH HperoTona. MHepuuanbHble CHUCTEMBI OTCYETA.
Macca Ttena. Cuna. [punnun cyneprio3unmuu cui. Btopoit 3akon HproToHa it MatepuanbHON TOYKH.
Tperuil 3akoH HproTOHa a1 MaTepHATbHBIX TOYEK. 3aKOH BCEMUPHOro TAroTeHus. Cuila TSHKECTH.
[lepBas kocmuueckast ckopoctb. Cuia ynpyroct. 3akoH ['yka. Bec Ttena. Tpenne. Bunbr Tpenus (mokos,
ckonbkeHus1, kadenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHHS MOKOS.
Koodpduuument Ttpenus. Cuna CONPOTUBICHUS TPH JBWKCHWH TeJla B JKUIAKOCTH WM Trase.
[ToctynarensHoe M BpallaTelbHOE JBUKEHHE a0COMIOTHO TBEPIOTO Tesna. MOMEHT CHIIbI OTHOCUTEIHHO OKO01-OKO04,
ocu BpameHus. llnedo cuibl. YcinoBus paBHOBECHS TBEPAOTO Teja. TEXHUYECKHME YCTPOWCTBA U OKO09.
MIPAKTUYECKOE IPUMEHEHHUE: MTOJIINITHUKHY, JBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB
TeopeTnueckue 3aHATHS:
1. 3aKk0H BCEMUPHOTO TATOTEHUS 1
2. Cujbl B MEXaHHKE 1
[IpakTHueckoe 3aHsATHE:
1. 3axons1 HeroTona 1
2. CuIibl B MEXaHUKE 1
Tema 2.3 Copepxxanue y4eOHOro MarepuaJa:
3akonbl coxpanenusi| Imnynsc maTepuanbHON TOUKM (Te€na), CUCTEMBl MaTepUaibHBIX TO4YeK. MIMIyJIbC CHIIBI M U3MEHEHUE
BMEXaHHUKe UMITyJIbca Tejla. 3aKOH COXpaHeHHs uMIyibca. PeakTuBHOE nBHxkeHHe. PaboTa cuiibl. MOIIHOCTD CHIIBI.
Kunernyeckass sHeprus MaTepuanbHOM TOYKU. Teopema 00 H3MEHEHMM KHHETHMUYECKOH SHEpruu.
[TorenuuanpHass dSHeprus. [loTeHIManeHas dSHeprus ynpyro JAeOPMUPOBAHHON  MPYKUHBL
[ToreHunanbHast SHEPTUs Tena BOIM3U MOBEPXHOCTH 3emiu. [loTeHnnanbHble U HETIOTEeHIIMAIBHBIE CUJITBL.
CBsi3b pabOThl HEMOTEHIMATBHBIX CHJI C M3MEHEHMEM MEXaHHYECKOM SHEpruM CHUCTEMBbl Tell. 3aKOH| OK01-OK04,
COXPAHEHHsI MEXaHUYECKON SHEPruu. YIIPyrue U HEyIpyrue CTOJKHOBEHUA. TeXHHUYeCKne yCTpOMCTBa U OKO09.
IIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN MHCTOJIET, IBHIKEHUE PAKET
TeopeTnueckue 3aHATHS:
1. Umnynec Tena. Umnyssc cuisl 1
2. Mexannueckas paboTa, MEXaHUUYECKasi SHEPTUs 1

HpaKTI/I‘IQCKOe 3aHATUC!
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1. 3akoH coxpaHEeHMs UMITYJIbCA

[

2. 3aKOH COXpaHECHMSI SHEPTHUHU 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yueonozo mamepuana:
OmunocumenbHocmy  Mexanuueckozo ogudicenusi. Cucmema omcuéma. Texnuueckue ycmpoicmea u
npakmuyeckoe npumenenue. Huepyuanvnvie cucmemvl omcuéma. Macca mena. Cuna. Cuna
Tema 2.4 conpomuenenus npu 0sudxcenuy menda. 3akon coxpamenus umnyivca. Cea3b pabomuvl HeNOMEHYUAIbHBIX] OK01-OK04
3akonvl Mexanuku ¢ | CUl C U3MEHeHUeM MeXaHuyecKol sHepauu cucmemvl mejl. 3aKoH COXpAHeHUss MeXaHu4ecKou SHep2UulL. OKO09 ’
npogeccuonanvnoit |[Ipakmuueckue 3auamusn: K 1 2
OesasmenvHOCMU 1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax 1 '
2. 3axonvl Horomona 6 npogheccuonanbhvlx 3a0a4ax 1
3. Paboma cun 8 npogheccuoHanbhvix 3a0a4ax 1
A. 3axomnvl coxpanenus 8 NPOpeccUOHANbHBIX 3A0a4ax 1
KontposbHast pabora «MexaHuka» 2
Pa3nea 3. MoJiekyasipHas ¢pusuka 20
IIpodeccHnoHaTBbHO-OPHMEHTHPOBAHHOE COlepPKaAHHE 9
Tema 3.1 Copneprxanue y4eOHOro MmarepuaJia;
OcHOBBI OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-KHHETHUECKOW TEOPHH M MX ONBITHOE 000CHOBaHUE. BpoyHOBCKOE
MOJIEKYJISIPHO neuxkenue. uddysus. Xapakrep IBUKEHUS M B3aUMOJCWUCTBUS YacTHIl BellecTBa. MoJenn CTPOCHUS
- KHHeTHYECKOH | Ta30B, KUJKOCTEH M TBEPABIX TeNl M OOBSCHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX Mojelneil. Macca u
TeOpuH pasmepsl Mosiekyll. KonndectBo BemectBa. [locrosinHast ABoraapo. TernoBoe paBHoBecue. Temnepatypa
u eé m3mepenue. lllkana temnepatyp Llenbcus. Mogens wuaeanbHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOpUHU HICANbHOTO ra3a. AOCONIOTHAs TeMIleparypa Kak Mepa cpeaHei OKO01-OK04
KMHETUYECKON HSHEPruM TEIIOBOro NIBMXEeHUs 4dactul rasa. [llkama temmnepatyp KenbBuna. ['a3oBbie OKO09 '
3aKkoHBl. YpaBHeHue MenpaeneeBa—Knanedipona. 3akon JlanbToHa. M3omporecchl B HeaIbHOM rase C '
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I 'paduueckoe nmpeacTaBiIeHne H30MpoIecCOB: H30TepMa, H30X0pa,
n300apa. Texuuueckre ycTpoicTBa U NPAaKTHUYECKOe MPUMEHEHHE: TEPMOMETP, OapoMeTp
IIpakTHueckoe 3aHATHE:
1. OcnoBHoe ypaBaenue MKT 1
2. Temneparypa. M3onporiecchl 1
3. YpaBHEHUE COCTOSIHHSI UJICAILHOTO Ta3a 1
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Tema 3.2

Conep:xanue yueOHOro MmaTepuaJjia:

Tepmonmnamuka | TepmoauHamuueckas cucremMa. BHYTpeHHsAS 3Heprus TEpMOJMHAMUYECKOH CHUCTEMbI U CIIOCOOBI €€
u3MeHeHna. KonmmuecTBo TemsioTel M paboTta. BHYTpeHHssS 3HEprusi OJHOATOMHOIO HACAIBHOTO Tasa.
Bugpl Teronepeaaun: TEIIONPOBOJHOCTb, KOHBEKIIMS, U3TydYeHHE. Y 1ebHas TEMJIOEMKOCTh BEIECTBA.
KomnyectBo Ttemnorsl mpu Ttemionepenade. Ilonstue o6 ammabatHOM mporecce. IlepBbiii 3akoH
TepMoauHaMUKH. IlpumMeHeHune mepBoro 3akoHa TEPMOAMHAMHUKM K u3ompoueccaMm. I'paduyeckas
UHTEepHpeTanus padboTsl raza. Bropoil 3akoH TepmoanHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPHUPO/IE.
TennoBble MamuHbl. [IpuHOMIBL AeHCTBUS TEMIOBbIX MamiuH. [IpeoGpa3oBaHus 3HEPruU B TEIUIOBBIX OKO1-OK04
mamuHax. Koagdunuent nonesnoro neiicreus TerioBoit mammubl. [ukn Kapao u ero xosddunment OK09 '
HOJIE3HOIO JIEHCTBHs. DKOJIOTMYECKHE TNPOOIEMbl TEIUIOIHEPreTUKU. TeXHHYeckue YCTpoicTBa H '
IIPAKTUYECKOE IPUMEHEHUE: IBUraTe)Ib BHYTPEHHET O CTOpaHus, ObITOBON XOJOJMIBHUK, KOHUIIMOHED
Teoperuueckue 3aHATHSL:
1. BHyTpeHHsIs1 2HEPrusl, KOJMYECTBO TEIUIOTHI, paboTa 1
[TpakTuyeckoe 3aHsTHE:
1. YpaBHenue TemnoBoro Oananca. [lepBblii 3aK0OH TepPMOAMHAMUKI 1
2. Tennoseie mamunbl. KIT/] 1
3. Bropoii 3aK0H TepMOJMHAMUKHI 1
Tema 3.3 Copeprxanue y4eOHOro MmarepuaJia;
ArperatHbie [Tapoo6pa3oBanue u koHAeHcarus. Mcnapenne u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTH
COCTOSIHUS Bo3ayxa. HacelmenHslil nap. YaenpHas TernjaoTa napoodpa3zoBaHus. 3aBUCUMOCTb TeMIepaTypbl KUIICHHS
BelecTBa. @a3oBbie| OoT gaBieHus. TBEpaoe Teno. Kpucrammueckue nu amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB.
nepexoanbl Kunnkne xpucramnel. CoBpeMeHHbIe Marepuaibl. [lnmaBneHue u KpucTauM3auus. Y AenabHas TEIUIOTA)
mnaBiaeHus. CyOnumarusi. YpaBHEHUE TEIUIOBOTO OanaHca. TeXHUYeCKHe YCTpPOMCTBA U MPAKTUYECKOE OKO01-OKO04,
IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJIOPUMETP, TEXHOJOTHM IIOJYYEHHsS COBPEMEHHBIX OKO09.
MaTepuasoB, B TOM YHClie HAHOMAaTEPHAJIOB, U HAHOTEXHOJOTUHU
TeopeTnueckue 3aHATHS:
1. CgoiicTBa napoB 1
2. CBoiicTBa XKHJIKOCTEH 1
3. CBOHCTBaA TBEPIBIX TN 1

Ipogheccuonanvno-opuenmuposannoe cooeprcanue
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Cooeporcanue yueonozo mamepuana:

Xapaxmep Osudicenuss u e63aumooelicmsus dacmuy eeuwjecmsea. (OCHO8HOe YpaGHeHUe MOLEKYIAPHO-
KuHemu4eckol meopuu uoeaivHo2o 2asa. 1 azoevle sakonvl. Ypasnenue Menoeneesa—Knanetipona. 3axon
Hanemona. Hszonpoyeccvl 6 uoeanbHom 2aze ¢ NOCMOAHHbLIM KOIUYECMEOM 6eujecmsd. Buympennss
9HepeUs MePMOOUHAMUYECKOU CUCTEMbl U CROCOObI e€ usmeHeHUs. YOenvbHas menioémKkocms eeuecmsd.
Ilepeviii 3akon mepmoounamuxu. Bmopoti 3akon mepmoounamuxu. Heobpamumocmv npoyeccoé 8
npupode. I[lpunyunsi Oeticmeuss mennogvlx mauwiun. Ilapoobpasoeanue u xkonoencayus. Hcnapenue u

1. [IpoBOAHMKY U AUDIIEKTPUKHU

[IpakTHueckoe 3aHsTHE:

Tema 3.4 Kuneuue. Ypaenenue mennogozo oananca. Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenu OKO1-OK04
MKT ¢ OK09.
npogheccuonanvuvix [[[paxmuueckue 3auamusi: MK 1 2
3aoauax 1. Monexynapnoe cmpoenue men 8 npogheccuoHaIbHbIX 340a4ax 1 '
2. Temnepamypa 8 npogheccuoHaIbHbIX 3A0a4ax 1
3. 3axonsbt mepmoOuUHaMUKY 8 NPOGecCUOHAILHBIX 3a0ayax 1
4. Tennosvle mawunst, KI1/] 6 npogheccuonanvhvix 3aoauax 1
5. Aepecamuvie cOCMOSIHUA 8 NPOGDHECCUOHAILHBIX 3A0AYAX 1
Jlabopamopnvie 3anamusi:
Jlabopamopnas paboma Nel. [Iposepra ypasHenus 2a308020 COCMOAHUSL 2
Jlabopamopnas paboma Ne2 «Onpedenenue 61axCHOCMU 8030YXAY. 2
KonTposnbHas pabora «MosnekynsipHas GU3MKa» 1
Paznea 4. DaekTpoAnHAMHKA 39
IIpodeccHnoHaTbHO-OPHEHTHPOBAHHOE COIePIKAHME 16
Tema 4.1 Copepxxanue y4eOHOro Marepuasa;
DJIEKTPOCTATHKA | DIEKTpU3alus Tel. OIeKTpudeckwid 3apsa. JlBa BHaa dSJEKTpUYEeCKHX 3apsanoB. [IpoBomHuUKwH,
JTUBJIEKTPUKA M TOJYNPOBOJHUKU. 3aKOH COXpPaHEHHUs »>JIEKTPUYECKOro 3apsaa. BzaumopeiicTBue
3apsinoB. 3akoH Kynona. TodeuHbId 3JIEKTPUYECKUN 3apsif. DJeKTpudeckoe moisie. Hanpsk€HHOCTH)
aNieKTpuyeckoro mojs. IIpuHIUN cynepno3uuuu 3JeKTpUYecKuX moiei. JIMHuM HanpspkEHHOCTH
anekTpuueckoro mois. Paborta cun snextpocratudeckoro mois. [Torenmman. PasHOCTh MOTEHIMANOB.
[IpoBOHUKM M AMPIEKTPUKU B IJIEKTPOCTATHYECKOM TMose. JludnexTpuyeckass MPOHUIIAEMOCTb. OK01-OKO04,
OnekTpoéMKkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEpPrus 3apsyKEHHOIO OKO09.
KOHJIeHcaTopa. TexXHUYecKHe YCTPOMCTBA M MPAKTHYECKOE NMPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE AJIEKTPONPHOOPOB, KOHACHCATOP, KOMHMPOBAIBHBIN armiapar,
CTPYHHBIN IPUHTED
TeopeTnueckue 3aHATUS:
1
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1. Dnexrpuueckuii 3apsaa. DiaekTpudeckoe noje. 3akoH Kynona

2. HanipsoxenHocTs nodst. [IpuHnmn cyneprno3unuu

3. Pabora snexTpuueckoro nosist. [loTeHnnan 31eKTpuuecKoro mos
4. Dneprus snekrpuyeckoro noisi. Kongencarop

e

Copeprxanue y4eOHOIo MaTepHuaJia;

ONEKTPUYECKUN TOK. YCJIOBMs CYILIECTBOBAaHUS JIIEKTpUYECKOro Toka. Mcrounmku toka. Cuna Toka.
[TocTostnubiii Tok. Hanpsbkenue. 3akon Owma i ydacTKa UENU. ODJIEKTPUUYECKOE COMPOTUBIICHUE.
YaenpHOE compoTuBicHHE BemecTBa. llociaenoBaTenbHOE, NapajuieNnbHOE, CMEIIAHHOE COCIMHEHHE
poBOAHUKOB. PaboTa snexkrpuueckoro toka. 3akoH Jxoyns—JleHna. MomHOCTb 3J€KTPUUECKOTO TOKA.
ONEeKTpOABMKYIasi CUJIa UM BHYTPEHHEE CONPOTUBICHME HCTOYHMKA TOKa. 3akoH OMa [ IOJHON
(3amkHyTOH) anekTpuueckoi 1nenu. KopoTkoe 3amblkaHue. DJEKTPOHHAs IMPOBOJUMOCTH TBEPIBIX

Tema 4.2 METaJUIOB.  3aBUCHMOCTb  CONPOTUBIIEHHS METAUIOB OT Temmoeparypbl. (CBEpXIpOBOAUMOCTb. OKO01-OK04
IHocTrossHHBIH OnexTpuueckuid TOK B Bakyyme. CBOMCTBa 31€KTpOHHBIX NydkoB. [lomynpoBognuku. CoOCTBEHHass U OK09 '
HIEKTPHUYECKHUI TOK | IPUMECHAs IPOBOJIUMOCTh MOITYNPOBOAHUKOB. CBoiicTBa p—N-nepexosa. [TomynpoBoiHUKOBBIE TIPUOOPBI. '
DNEeKTpUYECKH TOK B pacTBOpax M pacijiaBax »dJEKTPOJIMTOB. OJEKTPOJIUTUYECKAS TUCCOIUAIHS.
DIIEKTPOIIH3.
[ IpakTHUeCcKuUe 3aHATHS:
1. DnexTpudeckuii Tok. 3akoH OMa IS y4acTKa Lemnu 1
2. [TociienoBarenpHOE W TTApaLICIHLHOE COSTUHEHUE MPOBOTHUKOB 1
3. BJ1C. 3akon OMa 1sl TOJTHOM 1eTTH 1
4. PaboTa 1 MOIITHOCThH IMMOCTOSTHHOTO TOKa 1
V[ugppepenyuposannsiii 3auem 2
Tema 4.3 Conep:xxanue yueOHOro MaTepuaJja:
Toxu B pa3Iu4uHbIX | DNEKTPUUECKUN TOK B ra3ax. CaMOCTOSATENbHBIN M HECAMOCTOATENbHBIA paspsan. Momnus. Ilnazma.
cpenax TexHu4ecKkne yCTpOCTBAa M MPAKTUUECKOE MPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTAT, UCTOYHHKHU
TOKa, AJIEKTpOHArpeBaTelbHbIE TPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, OKO01-OKO04,
BaKyYMHBIN MO, TEPMHUCTOPBI U (POTOPE3UCTOPHI, IMOTYNPOBOTHIUKOBBIN JHOI, TAJIbBAHUKA OKO09.
TeopeTnueckue 3aHATHS:
1. DnexTpuYeckuii TOK B METaJUIaX, MOJTYIMPOBOAHUKAX 1
2. DIEKTPUIECKHAN TOK B Ta3ax, KHIKOCTIX 1
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Tema 4.4
MarsnuTHoe 1oJie.
DJIeKTPOMATrHUTHAS
HHAYKIHS

Conep:xanue yueOHOro MmaTepuaJjia:

[TocrosiHHbIE MarHuThl. B3anuMoielicTBUE MOCTOAHHBIX MAarHUTOB. MaruutHoe noje. BekTop MarHuTHOM
MHAYKIUU. [[puHIMI Cynepno3uiy MarHUTHBIX NoJiek. JInHMM MarHuTHOW MHAYKUMU. KapTuHa nuHuii
MarHUTHOM WHAYKIWH TMOJs MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJi€ MPOBOJHMKA ¢ TOKOM. KapTuHal
JUHUWA WHIYKIWA MAarHUTHOTO TIOJIS JUJIMHHOTO TNPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIEBOT'O
MPOBOJIHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmoeiicTBre mpoBOAHUMKOB ¢ TOKOoM. Cuita Amriiepa,
e€ MoayJsb 1 HampaBieHue. Cuna JlopeHna, e€ MOayJib U HanpaBieHue. J{BuxeHne 3apsHpKeHHOM 4acTHIIbI
B OJTHOPOJHOM MarHuTHOM moJjie. Pabota cunbl Jlopenna. SIBiaeHue anexkTpoMarHuTHON MHAYKIMU. [ToTok
BEKTOpAa MArHUTHOM WHIYKIUU. OJEKTPOABIKYIIAS CHJIA HWHIAYKIWUA. 3aKOH SJIECKTPOMArHUTHOM
unaykuun Gapanes. BuxpeBoe anexkrpuyeckoe nose. INEKTPOABMXKYIIAs CUIa UHAYKLIIUM B IPOBOJHUKE,
JBIDKYIIEMCSl TIOCTYMATeIbHO B OJHOPOJHOM MarHuTHOM 1one. IlpaBwino Jlenna. MHIyKTUBHOCTB.
SIBneHre caMOMHIYKUIMH. DIEKTPOABMXKYIIAs CUJIa CAMOUHIYKLIUHA. DHEPTHUsl MArHUTHOTO IO KaTyLIKU
C TOKOM. DJIEKTPOMAarHuTHOE MoJie. TeXHUYECKUEe YCTPOUCTBA U MPAKTUIECKOE MPUMEHEHHUE: TIOCTOSTHHBIC
MAarHuThl, 3JIEKTPOMArHUThl, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb

TeopeTnueckue 3aHATHS:
1. MarautHoe nosne. MaruuTHast UHAYKIUS
2. MarguTHBIA TOTOK
3. MarauTHble CBOMCTBA BEIIECTBA
4. Buxpesble TOKU

e

[IpakTuueckoe 3aHsATHE:!

1. Cuna Amnepa

2. Cuna Jlopenua

3. DyeKTpOMarHuTHAs MHITYKITHS.
4. OJ1C uanykiuu. CaMOUHTYKITHS
5. DHeprusi MAarHUTHOTO TIOJIST

N N

OKO01-OKO04,
OKaO00.

Ipogpeccuonanvno-opuenmuposannoe cooeprcanue

Tema 4.5
Inekmpomaznum
Hble A6/1eHUA 6
npogheccuonanvh
bIX 3a0auax

Cooeporcanue yueonozo mamepuana.

Ilposoonuxu, Ousnekmpuku U  NOAYNPOBOOHUKU. Bzaumooeiicmeue 3apsoos. 3axkon  Kynowua.
Onekmpuueckoe  none.  Jlumuu  HanpsdcéHHocmu  daekmpuueckoeo  noas.  Paboma  cun
leKmpocmamuyecko2o noas. Inekmpoémkocmov. Kondemcamop. Onexmpuueckuti mok. Hcmounuxy
moxka. 3axon [[coyria—Jlenya. Inekmpoosudcywas cuia u 6HympenHee CONpOMusieHue UCMOYHUKA
moxa. 3asucumocms CONPOMUBTIEHUsT Memanioe om memnepamypul. Maenumnoe none. Bexmop
MacHumuou unoykyuu. Kapmuna aunuti unOyKyuu MacHumuo2o noas ONUHHO20 NPAMO20 NPOBOOHUKA U
3AMKHYMO20 KONIbYEeB8020 NPOBOOHUKA, KAMYWKU C MOKOM. feneHue 31eKmpoMacHUmHoON UHOYKYUU.

9H€p2uﬂ MACHUMHO20 NOJiA Kam)ywKu ¢ moKOM. aﬂeKmPOMGZHMMHOE none. Texuuueckue ycmpoﬁcmea U|

OK01-OK04,
OKO09.
K 1.2
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npakmuiyeckoe npumeHernue

Hpakmuqecme 3aAHAMUA.

1. Dnexmpuueckue aerenus 6 npogheccuonanbHvIX 3a0a4ax 2
2. 3aKOoHbI NOCMOAHHO20 MOKA 8 NPOYECCUOHANBbHBIX 3A0aUax 2
3. Dnexmpuueckue npudopvl 8 NPOheccUoOHaIbHOU OessmenlbHOCmU 1
4. Macnumnule s61eHUs 8 NPOGDECCUOHAILHBIX 3A0AUAX 1
5. Dnexmpomacnumuule s181eHUsL 8 NPODECCUOHANHBIX 3A0a4aX 1
6. Ilpupoonvie snexkmpuuecxue s6ienus 8 NPopeccuoOHAIbHbIX 3a0a4ax 1
Jlabopamopnvie pabomoi:
Jlabopamopnas paboma Ne3 «H3yuenue nociedo8amenbHo20 cOeOUHEHUsE NPOBOOHUKO8) 1
Jlabopamopnas paboma Nod «H3yuenue napaiieibho2o coeoOuneHust Rpo8OOHUKO8) 1
Jlabopamopnas paboma Ne5 « Onpedenenue 3/[C u 6nympenne2o conpomueieHus UCMOo4YHUKA MOKa» 2
Jlabopamopnas paboma No6 « Habniodenue deticmeusi MazHumHo20 noJist Had NPOBOOHUK C MOKOM)» 2
Jlabopamopnas paboma Ne7 « 3yuenue s61enus 31eKmpomMacHumuol UHOYKYUU» 2
KonTponbnas padora Ne3 «DneKTpoMarHeTu3my» 2
Pasznen 5. Kosieoanus 1 BOJIHBI 22
IpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COAePKAHME 9
Tema 5.1 Copneprxanue y4eOHOro MmarepuaJia;
Mexannuyeckue Konebarenbnas cucrema. CBoOOIHBIE MeXaHUueckue koJjiebanus. ['apmonnueckue konebanus. [lepuon,
" 4acToTa, aMIUIUTYyJa U ¢a3a koneOaHuil. [IpykuHHBIN MasTHUK. MaTeMaTHUeCKUl MasTHUK. Y paBHEHUE
3JIEKTPOMArHUT | TapMOHMYECKUX Kosiebanuil. [IpeBpaiienue 3Heprun npu rapMoHUUecKkux kosebanusx. KonedarenbHbIi
Hble KoJiedanust | KOHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KONeOaHUs B HAEaIbHOM Koyie0aTelbHOM KOHType. AHajorus
MEXy MEXaHWYCCKHUMH M IJICKTPOMArHUTHBIMU KosieOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUs
PHEPruM B HUICATbHOM KoliebareabHOM KOHType. [IpencraBineHne o 3aTyXamomMX KOJIeOaHUSX.
BeIHyX/IeHHBIE MeXaHWYecKhe KojeOanus. PesoHaHc. BBIHYXKICHHBIC 3JIEKTPOMArHUTHBIC KOJICOAHWS. OKO01-OK04
[lepemennsbIit Tok. CHHYCOMAQIBHBIA IEPEMEHHBIM TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U OKO09 ’
NEHCTBYIONEEe 3HAYCHUE CHJIBI TOKa W HampsbkeHus. Tpanchopmatop. [IpomsBoacTBo, mepemaya u '
noTpebieHUue DIEKTPUUECKONH DIHEPruu. DKOJIOTWYECKUE PUCKH TMPU TPOU3BOACTBE DJICKTPOIHEPTHH.
KynbTypa HCHONIB30BaHUS DSJIEKTPOIHEPTUM B TMOBCEIHEBHOM KM3HU. TEXHHUYECKHE YCTPOMCTBA U
MpPAaKTUYEeCKOe TMPUMEHEHHE: DJIEKTPUYECKH 3BOHOK, TEHeparop MEpPEeMEHHOTr0 TOKa, JIMHUHU
JJIeKTponepesad
TeopeTnueckue 3aHATHS:
1. KonebarensHoe nBmxenne. MasTHUKH 1
2. BeinyxeHHbIe KOoJieOaHus 1
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3. DIIeKTpOMAarHUTHBIC KOJIeOaHUs 1
[TpakTrueckoe 3ausTHE:
1. IlpeBpamienne >HEPruu MpH KojaeOaTeIbHOM JIBHKCHUN 1
2. DIeKTPOMarHUTHBIE KOJIeOaHUs 1
3. [lepeMeHHBI TOK 1
4. TIpon3BoACTBO, epeaaya U NoTpedIeHe FIeKTPOIHEPTHH 1
5. [IpeBpamienne sHeprun B KojaebaTeIbHOM KOHTYpE. 1
Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia:
MexaHu4yeckue u MexaHnueckre BOJIHBI, YCJIOBUs pacrnpoctpaHeHus. [lepuon. CKOpocTh pacmnpocCTpaHEHHS M JUIHHA
3JIEKTPOMATHUTH BOJIHBL. [lomepeunsie U mpoaoibHbIe BOIHBL. MHTephepenuus u nudpakius MEXaHMYECKUX BOJH. 3BYK.
bl€¢ BOJHBI Cxopoctb 3ByKa. I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DIeKTpOMarHUTHBIE BOJIHBI. Y CIIOBHUS]
U3ITy4eHHUs] AJIEKTPOMArHUTHBIX BOJH. B3amMmHuas opuenTanus BekTopoB E, B, v B anekTpomarHuTHOI
BosiHEe. CBOWMCTBA DJIGKTPOMATHUTHBIX BOJH: OTPAXKCHHE, IMPEIOMIICHHE, TOJSpHU3aus, AUPpPaKIus,
untepdepeniysa. CKOpocTh 37IEKTpOMarHuTHbIX BoiH. [llkanma smekTpoMarHUTHBIX BOJH. [IpumeHeHwue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE W OBITY. [IpMHIUIIBI paMOCBS3M U TEIICBHICHUS. Pamnonokanusi. OKO01-0K04
DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKpYKarolled cpeabl. TeXHUYeCKHe YCTPOWCTBA M IMPaKTHYECKOe OKO9 ’
MPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI, YJIBbTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEAWIIMHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neup
TeopeTnueckue 3aHATHS:
1. MexaHuyeckue BOJHBI. 1
2. DIIEKTPOMAarHUTHBIC BOJIHBI 1
[TpakTHdeckoe 3aHsTHE:
1. [IpuHUUn paguocBsizu 1
2. [IpumeHeHne 2eKTPOMarHUTHBIX BOJIH 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yueonozo mamepuana:
Konebamenvnas cucmema. Ilepuoo, wacmoma, amnaiumyoa u ¢paza konebanui. llpespawenue snepeuu npu
Tema 5.3 CAPMOHUYECKUX KONeOanusx. Ananocusi mexncoy MexanuyecKumu U 31eKmpoOMASHUMHLIMU KONeOAHUAMU. OKO01-0K04
Konebanus e Boinyotcoennvie Mexanudeckue xoaebauus. Pezonamc. BuvlnyscoenHvle 2nekmpomacHummuvle KOJIeOAHU. OKO09 ’
npogeccuonanvnvix \[lepemennviii mok. Ilpoussoocmeo, nepedaua u nompedienue 1eKMPUUECKOl IHepuU. IKOIoSUdecKue K 1é
3a0auax pUCKu npu npou3eoocmee dnekmposnepeuu. Kynomypa ucnonv308anus d1eKmpodHepeuu 8 no8ceoHesHOl| '

brcusuu. Mexanuueckue 60JIHbl, YCI06UA pACNPOCMPAHEHUA. 3]16K71’lp0MCl2HquHbl€ soanwl. Texnuueckue

yCWlpOﬁCWl@G u npakmuvdecKkoe npumMererHue
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[Ipakmuueckue 3aHAMUA.
1. Mexanuueckue konebarus 6 npogheccuoHaIbHblX 3a0a4ax
2. DnexmpomazHumHule Konebanus 6 npogeccuoHaIbHbIX 3a0a4ax
3. Mexanuueckue 80Hbl 8 NPOGeCcCUOHANbHBIX 3A0a4ax
4. DnekmpomacHummble 80JHbL 8 NPOPDECCUOHANLHBIX 3A0AYAX
5. Konebamenvuble npoyeccol 8 npopeccuorHarvHou 0esmenbHOCmu
Jlabopamopnvie pabomul:
Jlabopamopuas paboma Ne§ «Onpedenerue yckopeHus c60000H020 NAOEHUSL C NOMOWbIO MASAMHUKAY

PR N R

N

[

KonTpoansHnas padora Ne 4 «KoneGanust 1 BOJTHBDY

Pa3zgen 6. OnTuka 16

HpO(l)eCCI/IOHaJ'lI)HO-O PUCHTHPOBAHHOC COACPKAHUC 8

Tema 6.1 Conep:xanue yueOHOro MaTepuaJjia:
I'eomerpuueckas | 'eomerpuueckas ontuka. IIpsmonnHeiiHOe pacnpocTpaHeHHE cBeTa B OJHOpPOJHOM cpexe. Jlyd cBerta.
ONTHKA Toveunslit ucTOUuHUK cBeTa. OTpaskeHHe cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHune n3odpakeHuil B
wiockoM 3epkaie. [Ipenomienue cBera. 3akOHBI IpeIOMIIEHUs cBeTa. AOCOJIOTHBIA IOKa3aTellb)
npenomienus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIid yroia MOJHOTO BHYTPEHHETO OTPasKEHHUS.
Hucnepcus ceera. CiaoxHbli coctaB 6enoro cBeta. L{Ber. Cobuparomiye u paccenBaroiye JMH3bl. ToHKas OKO01-OKO04,
auH3a. DOKYyCHOE pacCTOSIHME W ONTHYecKas cujla TOHKOM JsuH3bl. [locTpoeHue wuszoOpakeHuil B OKO09.
COOMpAIONIMX M pacceuBaroIUX JuH3aX. PopMmysia TOHKON JHMH3BI. YBEIUYEHHUE, JaBaeMoe JIMH3O0M.
ITpenensl IPUMEHUMOCTH F'€OMETPHUUECKON ONTUKH.
[TpakTHyeckoe 3aHsTHE:
1. 3axonb! npeaoMieHHs. 3aKOHBI OTPAKEHUS 1
2. JIunzsl. [locTpoenne nzo0pakeHui
3. OnTrueckue npudOopsI 1

-

Tema 6.2 Copaepxxanue y4eOHOIro MaTepuaJia;
BounoBasi ontuka | BomnoBass omnrtmka. MaTepdepennms cBera. KorepeHTHbIe WMCTOYHWUKH. YCJIOBHS HAOIIOIEHUS
MakCUMYMOB W MHHHMMYMOB B MHTEp(EpPEHLMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
uctouyHuKoB. Judpakuus ceera. udpakunonnas pemeérka. Y cioBue HabM0IeHUS TIaBHBIX MaKCUMYMOB
Opd TaJeHUM MOHOXPOMAaTHYECKOro cBeTa Ha JupakuMoHHYI0 pemérky. I[lomspuszanus cBera.
TexHuuyeckue ycTpoWCTBa M TNPAKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar, MPOEKIIHOHHBIHN
anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, TU(PAKIIMOHHAS PEHIETKA, TOJISIPOUT
TeopeTnueckoe 3aHATHE:
1. Mucnepcus. Untepdepenius
2. Indpakrus
3. Bunsl ciektpoB. Buspl n3nyueHuii 1

OK01-OK04,
OKO09.

e
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4. OnTrueckue npudops

Ipogheccuonanvno-opuenmuposannoe cooepiicanue

Cooeporcanue yueonozo mamepuana
Toueunviti ucmounux ceema. Ompadicenue ceema. Ilperomnenue ceema. 3aKouvl NpeiroMICHUS. C8emMA.

Llgem. Cobuparowue u pacceusarowjue 1un3svl. [lpedenvt npumeHuUMoCmu ceomempuyecKkol ONMmuKuU.

Texnuueckue yCWlpOIZCWlGG u npakmuvieckoe npumMernerue

Tema 6.3
Onmuka ¢ Ipakmuyeckue 3anamus:
1. I'eomempuueckas onmuka 8 npogpheccuoHarbHbixX 3a0a4ax 1
npogheccuonanbHvix > B
[P . Bonnosas onmuka 6 npogheccuonanvhuix 3a0auax 2
3. Onmuueckue npubopuvl 8 NPOGHecCUOHATLHOU OessmelbHOCMU 1
JlabopamopHule 3aHamus:
1. Jlabopamopuas paboma Ne9 « Onpedenenue noxazamens npeiomieHus Cmekia» 2
2. Jlabopamopnas paboma Nel() « Hzmepenue OnuHbl c86emosou 80JIHbLY 2
Kontpouabsnas padora Ne 5 «Ontukay 1
Paszpnen 7. OcHOBBI clieMAJIbHOM TEOPUH OTHOCHTEIBHOCTH 2
Tema 7.1 Coaep:xanue yueOHOro marepuajia
CneuuajbHas ['paHUIIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHHKH. [ocTynaTsl crienuanbHONW TEOPUH OTHOCUTEITLHOCTH:
Teopus MHBapUAHTHOCTb MOJTYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTENbHOCTH DWHIITEHHA. OKO01-OK04
OTHOCUTENbHOCTH | OTHOCUTEIBLHOCTh OJIHOBPEMEHHOCTH. 3aMe IJICHHE OK09 ’
BPEMEHH U COKpAIEHUE JTMHBI. JHEPTUS U UMITYJIbC PENATUBUCTCKON YaCTHUIIBI. '
CBsI3b MaCCBI C SHEPTHEN U HMITYJTbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTUs TOKOS
Teopernueckoe 3aHsATHE:
1. Ilonsitust v nocrynatel CTO 2
Pa3nen 8. KBanroBasi puszuka 9
Tema 8.1 Conep:xxanue yueOHOro MmaTepuaJja:
DJIeMEHThI @®otonbl. Popmyna Ilnanka cBs3u sHepruu (HOTOHA € €ro 4YacTOTOW. DHEprus U UMMYNIbC (POTOHA.
kBaHTOBO# onTuku | OTKpbITHE U HccaenoBanue Gotodddexra. Onbitel A.I'. CroneroBa. 3akoHbl poTodpdexra. YpaBHeHUE
OnumreitHa a1 poroaddexra. «KpachHas rpanuna» dororpdexra. JlaBnenue cBera. Onbitel [1.H. OK01-OK04
JlebeneBa. Xumuueckoe JIeiicTBHE cBeTa. TeXHHMYECKHE YCTPOICTBA M MpPAaKTHUECKOE HPHUMEHEHHE: OKO09 ’
dboToreMeHT, POTONATUHK, COTHEUHAs! 6aTapesi, CBeTOINO0] '
IIpakTHueckoe 3aHATHE:
1. ®otorddexr 1
2. TlpakTdeckoe npumeHerune Gporodrddexra 1
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Tema 8.2
Crtpoenue aToma

Conep:xanue yueOHOro MmaTepuaJjia:

Monens aroma Tomcona. Onbitel Pesepdopna mo paccesuro o-uactuil. [lnanerapHas mojenb aroma.
[Tocrynatsl bopa. M3ny4yenue u norsomieHrne (GOTOHOB MPH TMEPEX0/Ie aToMa C OJJHOTO YPOBHS SHEPTUHU HA|
npyroi. Buael criektpoB. CHekTp ypOBHEH SHEpPruuM aroma BoJopoja. BoIHOBBIE CBOWCTBA 4YaCTHII.

Boansl ne bpoing. KopnyckymnsipHo- BoiaHOBOH ayanu3M. CIIOHTaHHOE M BBIHYKICHHOE H3Iy4YEHHE. OKO01-OKO04,
TexHuyeckue ycTpoiCTBa M MPAaKTHUECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHaIN3 (CHEKTPOCKOMN), Jiasep, OKO09.
KBAaHTOBBI KOMIIBIOTED
[TpakTrueckoe 3ausTHE:
1. Crpoenue atoma 1
2. TexHrueckue ycTporucTBa U MPAKTHUECKOE MPUMEHEHHE 1
Conep:xanue yueOHOro MmaTepuaJjia:
OKCIIEPUMEHTHI, JI0KA3bIBAIOLIME CIO0KHOCTh CTpOoeHUs snapa. OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuio cocraBa paaroaKTUBHOTO u3nmydeHusi. CBoiicTBa anbda-, Oera-, ramma-
u3nydeHus. BnusHue pagMOaKTUBHOCTH Ha JKMBBIE OpraHu3Mbl. OTKpBITHE NPOTOHA U HEUTpOHA.
Hyxnonnas monens siapa ['eiizenoepra-lBanenko. 3apsaa sapa. MaccoBoe uucio siapa. M3oronsl. Anbda-
pacmaja. DIEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacmaa. ['amma- wu3nydeHue. 3aKOH PaMOAKTUBHOTO
pacriaga. DHEprusi CBsi3M HYKJIOHOB B sipe. SnmepHbie cuuibl.JlegekT maccel siapa. SAnepHbie peakiuu.
Jlenenue u cuntes anep. Saepusiit peakrop. TepmosinepHslit cunTe3. [IpobiieMbl U IepCHeKTUBHI SAECPHOI
Tema 8.3 OSHEPTreTUKU. ODKOJIOTMUECKHE aCMeKThl SIICPHON HHEPreTUKU. OJIeMEHTapHble dYacTUIlbl. OTKpPHITHE OKO01-OKO04,
ATOMHOE S1IpO no3uTpoHa. MeToapl HAOMIOACHHUS U PETUCTPAllMK dJIEMEHTApHBIX dYacTtull. DyHIaMeHTaIbHBIE OKO09.
B3auMoeiicTBus. EnquHCTBO (u3nueckoil kapTUHbI MHpa. TeXHUYEeCKHe YCTpOIlCTBa M IMPaKTUYECKOE
pUMEHEHHUe: JO3UMETp, kKamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omba
Teopernueckoe 3aHsATHE:
1. PagnoaktuBHOCTE. M3mydueHus 1
2. CTpoeHme aTOMHOTO siipa 1
3. DIeMeHTapHbIE YaCTHIIbI 1
IIpakTHueckoe 3aHATHE:
1. SInepHble peakuuu 2
Pazgen 9. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU 6
Tema 9.1 Conep:xxanue yueOHOro MmaTepuaJja:
Crpoenue Otanbel pa3BuTUs acTpoHoMuH. [IpuknagHOEe M MHPOBO33pEHYECKOE 3HAUYEHHE acTpoOHOMUHU. Bun
ComnneuHol cucteMbl | 3B€31HOr0 HebOa. Co3Be3nus, sipkue 3BE3NBI, IUIAHETHI, MX BUIMMOE ABMkeHUEe. CoNHEeUHas cHucTema. OKO01-OKO04,
Connue. ConnHeuHas akTHUBHOCTh. Mcrounuk nsHeprun ConHua U 3BE3A. 3BE3NBI, UX OCHOBHBIC OKO09.

XapakTepUCTUKU. JluarpamMmma  «CHEKTpalbHBIM  KJIAaCC —  CBETUMOCTH».  3BE31bl  TJIABHOM

MMOCJICA0OBATCIBbHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTD) JJIA 3Bé3ﬂ rJIaBHOM IMOCJICA0OBATCIbHOCTH.
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Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE NIPEICTABICHUS O IPOUCXOXKAEHUU U 3Boounn ConHLa U
3BE3/1. JTamnbl XKU3HU 3BE31. Mieunsiii [lyte — Hama ["amaktuka. [lonoxkenue u npuxenue ConHua B
lNamaktuke. Tunel ramaktuk. PaguoranakTuky u kBasapsl. UEpHBIE ABIPHI B sApax TrajJakTHK. BeeneHHas.
Pacmmpenue Beenennoii. 3akon Xa606ma. Paz6eranue ranaktuk. Bua 3Bé3nHoro HeOa. Teopust bosbiioro
B3pbIBa. PenmkToBOoe m3nmyueHue. MacmrabHas crpykrypa Bceenennoil. Meraranaktuka. Hepeménnbie
po0JIEMbI ACTPOHOMHH

Teopemqecme 3aHATUC!

1. ActpoHOMHS U €€ CBSI3b C IPYTUMHU HAyKaMH 1
2. Buj 3Bé31H010 HEOA 1
3. CtpoeHHE COTHEYHOM CUCTEMBI 1
4. 3Be3 bl
1
5. lN'amakTuku 1
6. [losBnenne u pazsutue BeenenHoit
Koncynpranmu 8
DK3aMeH 4
Bcero: 148
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3. YcioBus peanu3anum NporpaMmbl 00111e00pa3oBaTeJIbHOM U CIAIIINHbBI

3.1. TpebdoBaHUsA K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneYeHU o

Peasm3anus nporpaMMbl AUCHHUILUIMHBI TPeOyeT HATHYUS Y4eOHOro Ka0uHeTa (PU3NKH.

O06opynoBaHue yueOHOTO KaOHMHETA:

1. [Tudposas nabopaTopus 1o HU3MKE A YIUTEIS;

2.1ludporas maboparopus o GpU3MKe 71 yUESHUKA;

3.Bechl TexHUYECKHE C pa3HOBECAMH;

4. KommuiekT 171 1a00paTOpHOTO MPaKTUKyMa [0 ONTHKE;

5. KomriekT asist 1abopaTOpHOTO MPAKTUKyMa IO MEXaHUKE;

6. Kommekt ams 1abopaTopHOro MpakTUKyMa IO MOJEKYIspHOU (u3MKe U
TEPMOAMHAMHUKHY;

7.Kommnekt pis 7ab0OpaTOpHOTO MpakTUKymMa [0 AJIEKTPUYECTBY (C
TEHEPATOPOM);

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp 1a0OPaTOPHBINA;

11. bapomerp-anepous;

12. briok nuTaHus pEryIUpyeMblii;

13. Buneokamepa st paboThI ¢ ONITHYECKUMH NTPHOOpaMH;

14. T'urpometp (IICUXPOMETD);

15. I'py3 HaOOpHBIIi;

16. /IlunamoMeTp J1E€MOHCTPAIIMOHHBIH;

17. KoMITIIeKT mOoCy Il IEMOHCTPAIIMOHHOW C TIPUHAIIICHKHOCTIMHU;

18. MaHoMeTp KUJIKOCTHON IEMOHCTPAIIMOHHBII;

19. MeTp neMOHCTPAIIMOHHBIIA;

20. Hacoc BakyymHubIit KomoBckoro;

21. CTOoNHK MOXbEMHBIN;

22. lllTaTuB NEMOHCTPAIMOHHBINA (HU3UUECKUI;

23. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUYECKUM SIBJICHUSIM;

24. HaGop AeMOHCTpallMOHHBIN M0 MEXAaHUYECKUM KOJICOAHUSIM;

25. Habop 1eMOHCTpallMOHHBIN BOJTHOBBIX SIBJICHHIA;

26. CtakaH OTJIMBHOW AEMOHCTPALIMOHHBIN;

27. TpybOka HeroToHa;

28. ap IMackains;

29. Habop MeMOHCTpAIMOHHBIH 110 MOJICKYJSIPHOH (H3UKEe W TEIUIOBBIM
SIBIICHUSIM;

30. HabGop aeMOHCTpallMOHHBIN TI0 Ta30BBIM 3aKOHAM;

31. Habop kanuiisipos;

32. KamMepTOHBI HA pE30HAHCHBIX SIIUKAX;

33. KommiekT mpoBoIoB;

34. MarauT n1yrooOpasHblif;

35. MarHuT moyiocoBo# IeMOHCTPAIIMOHHBII;

36. MammHa sekrpodopHasi;

37. Habop 1o u3y4yeHnIo MarHuTHOTO TOJIst 3eMJIH;

38. Habop neMOHCTpaIMOHHBIN TI0 MAarHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

39. Habop neMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;

40. HaGop neMOHCTpaIIMOHHBIH 1O AIEKTPOIUHAMUKE;

41. HabGop /Uit JEeMOHCTpAIlMA MATHUTHBIX TIOJIEH;

42. HaGop 11t IeMOHCTpAIUH SJISKTPUUSCKHUX TTOJICH;

43. TpanchopmaTop yueOHBIi;

44, T1amouka CTEKIIHHAL,

45. TTanouka 300HUTOBAS,
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46. ITpubop Jlenmna;
47. CTpenku MarHUTHBIE Ha IITaTUBAX;
48. CynTaH 3J€KTpPOCTaTUHICCKU;
49. IlITaTUBBI U30JIUPYIOIIUE;
50. DnekTpoMarHuT pa30opHBIA;
51. Habop neMOHCTpalMOHHBIA IO TEOMETPHUECKON OIITHKE;
52. Habop n1eMOHCTpaIMOHHBIN 110 BOJTHOBOW OTITHKE;
53. KomIuiekT HarysqHbpIX TOCOOUH I TOCTOSIHHOTO MCIIOJIb30BAHMS;
54. KoMIIIeKT opTpeToB Ajist opopMIieHUsT KaOUHETA,
55. KoMIuIeKT 1eMOHCTPAIIMOHHBIX YUEOHBIX TaOJIUI.
[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIUXCSA B 00pPa30BaTeIbHON OPTaHU3aIH MACTEPCKUX WM J1a00paTOpHUsX.

3.2. UudopmanuonHoe odecriedenne 00y4yeHus

Hepeqeﬂb PE€KOMEHAYEMBIX y‘-leﬁHl)IX H3IlaHHi7[, I/IHTepHeT-pecypcon, JOIOJTHUTEIbLHOM

JUTEepaTypbl

OcHOBHBIC HCTOYHHMKH:
JmutpueBa B.®. ®usuka: ba3oBblil ypoBeHb: yueOHUK A1 00pa30BaTENIbHbIX OpPraHU3alui,

peanu3yonmx 00pa3oBaTelIbHBIE MPOTPaMMbl CpeaHEro npodeccruoHaibHoro odpazoBanue, 1-e usgm,
M: Akanemus, 2022r.

HOmutpueBa B.®. Owusuka: ba3oBblii ypoBeHb: COOpPHHK 3adau Jis 0O0pa3oBaTeIbHBIX

OpraHM3alyi, peaTu3ylonmx o0pa3oBaTelbHBIC MPOrPAMMBEI  CPEAHETO MPOQPECCHOHATHHOTO
oOpa3zoBanue, 1-e uzn, M: Akagemus, 2022r.

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Jdmutpuea B. ®. ®usuka miga npodeccuit M CHENUAIBHOCTEH TEXHUYECKOTO NpPOQHIIS:

JIEKTPOHHOE  y4yeOHOe M3/aHue (MHTEpaKTUBHOE HJIEKTPOHHOE NPUIOXKEHUE)  JUIs

o0pa3oBaTeNbHBIX YUpEKIACHUH cpea. mpod. oOpasosanms. — M., 2022.

KacesnoB B.A. MmuttoctpupoBanHslii atnac o ¢usuke: 10 knacc.— M., 2022.

KacesiHoB B.A. MimmoctpupoBanHbii aTiiac o pusuke: 11 xmace. — M., 2022.

4. Tpodumona T.U., Gupcor A.B. ®usuka mis npodeccuii u cnenuaibHOCTEH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4YHOT0 Tipoduieii: CoopHuK 3a1ad. — M., 2023.

5. Tpodumosa T. 1., @upcos A. B. ®usuka amns npodeccuit U cennanbHOCTEN TEXHUYECKOTO U

€CTEeCTBEHHO-Hay4HOTO npoduieii: Pemenns 3amau. — M., 2022.

Tpodumona T. 1., Pupcos A. B. duzuka. CripaBounuk. — M., 2022.

7. ®upcoB A. B. ®usuka s npodeccuil U cnenHaIbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-
HAy4YHOTO Mpouiel: yaeOHUK Ui 00pa3oBaTeNbHBIX YUPEXKIECHUH cpel. mpod. oOpa3oBaHUs
/mox pen. T. U. Tpopumonoii. — M., 2023.

w N

o

HNHuTepHeT-pecypcsl

1. Engunas xomnexkmms nudpoBbIX oOpaszoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 2MEKTPOHHBIH.

2. EcrectBeHHO-HayuyHble dkcnepuMmeHTsl — @usmka: Kommekuus  Poccwuiickoro
ob6rreodpaszoBarenpHoro moprana. - URL: http://experiment.edu.ru / - Tekct: 37eKTPOHHBIHA.

3. Jlaboparopus o0y4yeHus buzuKu " aCTPOHOMHUU NCMO PAO. -
URL: http://physics.i0s0.ru - TekcT: 31eKTpOHHBII.

4. Oecnepanpubiii mopran «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru -
TekceT: 2IeKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI
KoHTpo/1b UM OLeHKa pacKphIBAIOTCS yepe3 (OpMHUpPOBaHHE OOMUX M MPOQEecCHOHATBHBIX
KomrieTeHIiH. KommeTreHnuu JOMmKHBI OBITh COOTHECEHBI C TMPEIMETHBIMH pe3yibTaramMu. Jlis
KOHTPOJISI M OLIEHKM PE3YJIbTAaTOB OOYYEHHUs MpenojaBareib BbIOMpaeT (GOPMBI U METOIBI C YyYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Kon
hopMupyembIx
KOMIIeTeHIIMH

Pasznen/Tema

Tun oneHoYHbIX
MeponpUATHI

OKO01-OK04, OKO09.

Pasnen 1. Temsr 1.1

Pasnen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3
Pasmen 4. Teme1 4.1.,4.2,4.3,4.4
Pasznen 5. Temnr 5.1., 5.2.

Pazgen 6. Temnr 6.1.,6.2.

Pa3zgen 7. Temsi7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3zzgen 9. Temnr 9.1

- YCTHBIH OMIPOC;

- (QpoHTaTBHBIHOIPOC;

- Tect;

- MpaKTUYECKUe paboThI;
- nmabopaTopHbIe padOTHI;
- KOHTpPOJIbHBIE PabOTBHI.

K 1.2 [IpodeccuonansHo -opueHTHpOoBaHHOE | - JlJabopaTopHbie paboThi4

coJiep>KaHue: -TBopueckue paboThl;
Paznen 1. Temsr 1.1 - [IpoexTHble pabOTHI.
Pasnen 2. Temnr 2.4.
Paznen 3. Temsr 3.4
Pasnen 4. Temsr 4.5
Paznen 5. Temsr 5.3.
Paznen 6. Tems! 6.3.

OKO01-OKO04, IIpomexyTouHas aTTecTanus HK3aMEeHallMOHHas paboTa B

OKO09.IIK 1.2 9K3aMEeH YCTHOM (popMe 110 OusieTam.
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