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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI YUEBHOM
JTUCHUILINHBI OY/1.11 ®U3UKA

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbHOI
o0pa3oBaTeIbHOM MPOrpaMMbI:

[Iporpamma JTUCITUTUTUHBI SIBJISIETCS YacThIO OCHOBHOM
npodeccronanbHoil oOpazoBarenbHoil mporpammbl  CIIO, peanusyemoit Ha 06asze
OCHOBHOTO 00IIIero 00pa30BaHusl, U BXOJUT B 00I1€00pa30BaTEIbHBIN ITUKII y4eOHOTO
TUIaHa.

Pabouass mporpamma y4eOHON IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepalibHOTO TOCYJAPCTBEHHOTO OOPa30BAaTENBbHOTO CTAaHAApTa CPEIHEro OOIIero
oOpa3oBanus (yTB. mprukazoM MuHucTepcTBa 00pazoBanus U Hayku PO 16.11.2022 r.
Ne 993) u mpumepHOW OCHOBHOW 00pa30BaTENbHON MpPOTpamMMmbl, OJOOPEHHOM
pemeHreM  QeaepaabHOTO  YYeOHO-METOAMYECKOTO OOBEIUHEHHS 110  OO0IIeMy
ob6pazoBanuio (mpoTokoi oT 15.09.2022 r. Ne6/22)

1.2. lHeab u njiaHupyeMble pe3yJibTaThl 0CBOECHHS TN CHUILTHHBI

1.2.1. Heasimu n3yuyeHusi GU3NKH ABJISIOTCH:

* (opmupoBaHHe y OOYYalOUIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAUUMOCTH  (PU3MYECKUX 3HAHUU 11  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO
CHeIUaIiCTa MPU OCYIIECTBICHUU €ro MPo(ecCHOHALHOM eI TeIbHOCTH;

* OBJIaJICHUE CHIEIU(PUYECKON CUCTEMON (PU3NYECKUX MOHATHUM, TEPMUHOIOTHUEH
1 CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (PU3UUYECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TIO3HAHUSA MPUPOJBI,
UCTONB3yeMbIMU B (u3uke (HaOMIOJCHUE, OMHCaHUEe, U3MEPEHUE, BBIABUIKCHUE
TUTIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

* OBJIQJICHUEC YMEHUsIMU O0OpabaThiBaTh JAaHHBIC HKCIEPUMEHTA, OOBIACHSTH
MOJYyYEHHbIC PEe3YyJbTaThl, YyCTaHABIMBATh 3aBUCUMOCTH MEXAY (PU3HUECKUMHU
BEJIMYMHAMU B HA0JI10/1a€MOM SIBJICHUH, JIEJIaTh BHIBO/IBI,

* (opmupoBaHHe yMeHHUs pemarh (U3NYECKUuEe 3a7aud pPa3HbIX YpPOBHEU
CJI0’KHOCTH,;

* pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEW B mpolecce NMpuOOpEeTEeHUs: 3HAHUK C HMCIOJB30BAHHEM Pa3TUYHBIX
MCTOYHUKOB MH(POPMAIIMA U COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHM; YMEHUN
dbopMyHpoBaTh M OOOCHOBBIBATH COOCTBCHHYIO TIO3HMIIMIO 110 OTHOIICHHIO K
(dbuznyeckoit nHGOpPMAaIKHU, TTOTYy4aeMOU U3 Pa3HbIX UCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA TOPAOCTH 32 POCCUICKYIO (DU3UYECKYIO HAYKY.

Oco0eHHOCTBIO (POPMUPOBAHUSI COBOKYIHOCTH 3a7a4 HU3y4yeHUs (PU3MKHU s
CUCTeMBI  CpeIHero  mnpodeccuoHadbHOTO  OOpa3oBaHUs  3aKJIOYaeTcss B
HEOOXOJIMMOCTH peau3aiuu npodeccnoHaaIbHON HANPaBIEHHOCTH pellaeMbIX 3ajad,
y4€Ta 0COOCHHOCTEU Cephl NeSITETLHOCTH OYIYIINX CIEIIUATUCTOB.

OcBoenue kypca OJ] «duszrkay npeanoaraeT pelieHrue CiaeayoInX 3a1ay:



* mpuoOpeTeHne 3HaHuil 0 (QyHIaMEHTANIbHBIX (PU3MYECKUX 3aKOHAX, JEeKaIINX
B OCHOBE COBPEMEHHOM (DM3MUECKON KapTUHBI MHpA, MPHUHIMUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOMCTB W MPOU3BOIACTBEHHBIX IMPOLECCOB, O HAMOOJEe BAKHBIX
OTKPBITHSIX B 00MacTh (U3MKH, OKA3aBIIMX OMpPEIENSIONIee BIMSHHE Ha pPa3BUTHE
TEXHUKH U TEXHOJIOTUU;

* [MOHUMaHuE (PU3HYECKOW CYIIHOCTH SIBICHUH, MPOSBISIOLIMXCS B paMKax
MIPOU3BOICTBEHHOM JI€ATEIbHOCTH;

* OCBOCHHE CIIOCOOOB HCHOJB30BAHUS (PU3MUECKUX 3HAHUM NI pPEIIeHUs
NPAKTUYECKUX U MPOPECCUOHAIBHBIX 3aJad, OOBSCHEHUS SBICHUN MPHUPOIbI,
NPOU3BOJICTBEHHBIX M  TEXHOJOTUYECKUX TMPOIECCOB, MPUHIMUIIOB JCUCTBUS
TEXHUYECKUX NPHUOOPOB M YCTPOUCTB, oOecredeHus: 0e30MacHOCTH MPOU3BOJICTBA U
OXpaHbl IPUPO/IBI;

* (hopMupoBaHre YMEHUHN pellaTh y4eOHO- TPAKTUYECKUE 3a/1aul (PU3UYECKOTO
COJIepKaHus ¢ yU€TOM NMpodhecCHOHATBHON HATPaBIECHHOCTH;

* MPUOOpPETEHNE ONbITAa MMO3HAHUS U CAMOINO3HAHUS;, YMEHUW CTaBUTh 33Ja4d U
peuath NpooJieMbl ¢ Y4ETOM NpOoPecCHOHaATBLHON HAMTPABICHHOCTH;

* popMupoBaHUE YMEHHI UCKATh, aHAJTU3UPOBATh U 00padATHIBATH (PUINYECKYIO
nHpopMaIuio ¢ y4éTomM npodeccruoHaIbHON HAMPaBICHHOCTH;

* TIOJIFOTOBKA 00YyYaromuXxcsl K YCIEIHOMY OCBOCHHMIO JUCUUIUIMH U MOAYJIEH
npo(hecCHoHANBHOrO 1UKIa: (pOpMUpPOBAHUE y HUX YMEHUH U OIBITA JEATEIbHOCTH,
XapakTepHbIX s mpodeccuil / JOHKHOCTEH Cly)KaluX WM CHEeLHUaIbHOCTEH,
M0JIy4aeMbIX B IPO(ECCUOHATBHBIX 00pa30BaATEIbHBIX OPraHU3aLIUAX;

* IOJArOTOBKA K ()OPMHUPOBAHUIO OOLIMX KOMIIETEHIUH OYyIyLIero crenuanucra:
caMo00pa3oBaHusl, KOMMYHHUKAllUd, COTPYJHUYECTBA, MPUHATUS pPEIICHUNH B
CTaHAAPTHOM M  HECTAHJAPTHOM  CHUTyalUsX, IPOCKTUPOBAHMS, IPOBEIACHUS
(dbuznyeckux uzmepeHuid, 3pPeKTUBHOTO U 0€30MaCHOTO UCIIOIb30BaHUS Pa3IUYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOICHUSI TPaBWJI OXpaHbl Tpylna Mpu padore ¢
¢$u3nueckuMu mprudopamMu U 000PyA0BAHUEM.

B pe3ynbrate 0CBOCHUS TUCHUILUIMHBI 00yYarOITUNCS T0KEH 3HATh!

* CMBICJI MOHATUN: (PU3UYECKOE SIBJIEHUE, TUIOTE3a, 3aKOH, TEOPHs, BEIIECTRO,
B3aUMOJICHCTBUE, SJIEKTPOMArHUTHOE I0J€, BOJHA, ()OTOH, aTOM, ATOMHOE SJIpoO,
VOHU3HPYIOLINE U3ITYyUEHUS;

* CMbICT (PU3MUECKHUX BEJIWYUH: CKOPOCTh, YCKOPEHHUE, Macca, Cuja, UMITYJbC,
paboTa, MexaHWYecKasi SHEprusi, BHYTPEHHss SHEprus, aOCOJIOTHAs TeMIleparypa,
CpPEIHssl KWHETWYECKas DSHEpPrusl YacTHI[ BEIIECTBA, KOJWUYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN JIEKTPUYECKUN 3apsifl;

* CMbICI (PU3MUECKHX 3aKOHOB KJIACCHMUECKOHM MEXaHUKH, BCEMHUPHOIO
TATOTEHUS, COXPAHEHMSI HSHEPruM, MMIYyJbCca U  DBJIEKTPUYECKOro  3apsja,
TEPMOJIMHAMUKH, JIEKTPOMArHUTHOU UHIYKIUHU, (HOTOIPPeEeKTa;

* BKJIaJl POCCUHCKHX U 3apyOEKHBIX YUEHBIX, OKA3aBIIMX HANOObIlIEE BIUSHUE
Ha pa3BUTHE (PUBUKH;

B pe3ynbTaTe 0CBOCHUS TUCUUIIITMHBI 00YYaIOMUNACs TOJKEH YMETh!

* POBOAUTH HAOJIOJICHUS, TUIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

* BBIJIBUTaTh T'MIOTE3bI U CTPOUTH MOJEIIH,



* IPUMEHSATH TOJIYYCHHBIC 3HAHUS 10 (PU3UKe sl 0OBSICHEHUST pa3HOOOPA3HBIX
(M3UYECKUX SIBJICHUI M CBOMCTB BEIIECTB,;

* MPAKTHYECKHN MCTIOIH30BaTh (PU3NUECKHUE 3HAHUS;

* OIICHUBATH IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(MOPMAIIHH;

* FICTIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHUS JIJISI PEIICHUS MTPAKTUUECKUX
3a/lady TMOBCEIHEBHOW JKW3HHM, oOOecleueHuss Oe30MacHOCTH COOCTBEHHOM KHU3HU,
PalMOHAIIBHOTO MPUPOIONOIb30BAHUS U OXPaHbl OKPYKAIOIIEH CPEebl.

* ONUCBHIBATh U OOBSCHATH (PU3MYECKUE SIBJICHMS U CBOWCTBA TEJ: CBOMCTBA
ra3oB, JKUJKOCTEH M TBEPJBIX TEJI; AIEKTPOMArHUTHYIO UHIYKIIMIO, PACIPOCTPaHEHUE
AJIEKTPOMATHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETAa; M3IyUYEHHE W TOTJIOIICHUE
cBeta aToMoM; (hoTodPhEKT;

* OTJIMYATh TUMIOTE3bI OT HAYYHBIX TEOPHIL;

* JIeJIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBLHBIX JTAHHBIX;

* MPUBOJUTH NPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOJICHUS U HKCICPUMEHT
SIBJISIFOTCSL. OCHOBOWM 11 BBIJIBMDKEHUSI THUIIOTE3 U TEOPHUH, MO3BOJSIOT MPOBEPUTH
WCTUHHOCTh TEOPETUYECKUX BBIBOJAOB; (u3nueckas Teopusi JaeT BO3MOXKHOCTh
OOBSICHSITb U3BECTHBIC SIBJICHUS MPUPOJAbl U Hay4dHbIE (PaKThl, MPEACKA3bIBATH €IIIE
HEU3BECTHBIC SIBJICHUS,

*IPUBOAUTL TPUMEPHI MPAKTUYECKOTO HCMOJIb30BAHUS (PU3MUECKUX 3HAHMIL:
3aKOHOB MEXAHHMKH, TEPMOJUHAMUKHU U JIEKTPOAUHAMUKHA B DHEPrETUKE; Pa3THMUHbIX
BUJIOB DJICKTPOMArHUTHBIX U3ITYYCHUM I Pa3BUTHUS PAIUO U TEICKOMMYHHUKAIIUMN,
KBaHTOBOU (PU3UKH B CO3AHUHU SIIEPHOM SHEPTETUKH, JTa3€POB;

* BOCIIPUHMMATh U Ha OCHOBE MOJYUYEHHBIX 3HAHUN CaMOCTOSATEIHHO OIICHUBATh
uHdopmaruio, cojaepxamryrocss B cooOmenusix CMMU, HWurepHere, Hay4yHO-
MOMYJISIPHBIX CTATHAX.

* MPUMEHSTH NMOJYUYCHHBIC 3HAHUSI I pelIeHUs PU3MUECKUX 3a]1a4;

e ompeAeNsTh XapakTep (usnueckoro mporecca 1o rpaduxy, TadIuUIe,
hopmye;

* UBMEPATH PNl PU3MUECKUX BEJIMYUH, MPEICTABISAS PE3yJIbTaThl U3MEPEHUI C
YYETOM UX HMOTPEUTHOCTEN.



1.2.2. [lnanupyemMblie 00pa3oBaTe/ibHbIe Pe3yabTAThI

B pamkax mnporpaMmsbl

y4eOHOM  JAUCITUTIIIUHBI

O6y‘{aI-0HII/IMI/ICSI Clacayromux pe3yjabTaTOB:

IIaHUPYETCA OCBOCHHC

Kox u HammenoBanue

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

qmpMpreMbuIX JInyHOCTHBIE: MeTranpeamMeTHble: IIpeamerHble:
KOMIIeTEeHIUI
OK 01 Bgeibupars | JI.1. Pazsutue | M.1.Ucnonws3oBanue | I1.1.DopmupoBanue
CTIOCOOBI pelIeHUs | YyBCTBA TOPIOCTH U | PAa3JIMYHBIX  BMJIOB | IPEJICTABICHUH O poOId U
3a1a4 YBa)KE€HUS K | IO3HABATEJIbHON MecTe buzuku B
npodeccnoHaTBEHOMI HCTOPUU U | IESITEIBHOCTA IS | COBPEMEHHOM HAay4YHOU
NEeSATEIbHOCTH JTOCTHKEHUSIM peuieHus KapTUHE MHpA; MOHUMaHUE
IIPUMEHUTEIBHO K | OT€4EeCTBEHHOU ¢usnueckux 3aaady, | pusmueckon CYLIHOCTHU
pa3INnYHbIM ¢bu3nueckoil Hayku; | IpUMEHEHUE Ha0JI0/1aeMBIX BO
KOHTEKCTaM; ¢buznvecku OCHOBHBIX METOJOB | BcenleHHOM sBIICHUH, pOJIH
rpaMOTHOE MMO3HAHUS ¢uszukn B hopmupoBaHUH
MOBEJICHUE B | (HaOmroIeHus, Kpyrosopa u
npoeCCHOHATLHON | OIMCaHus, (GyHKIIMOHATIBHOU
NEeATEIbHOCTH U | U3MEpeHus, IPAaMOTHOCTH 4eJIOBEKa Jisi
ObITY IpU | OKCIIEPUMEHTA) JUIS | PELICHUS MIPaKTUYECKUX
oOparteHuun C | u3y4yeHus 3a1a4
npudopamu U | pPa3IMYHBIX CTOPOH
YCTPOMCTBAMHU OKpY’Karoleu
JIEACTBUTEIbHOCTH
OK 02 Ucnonb3oBate | JI.2. T'otoBHOCTH K | M.2.Pa3zButne I1.2.®opmupoBaHue
COBPEMEHHBIE MIPOJOJIKEHUIO HCII0JIb30BAHUS OCHOBOIIOJIATraAlOIINX
CpelcTBa MOUCKa, o0Opa3oBaHUs U | OCHOBHBIX buznueckux MOHSATHUH,
aHaJu3a u MOBBILIEHUS UHTEJJIEKTYaJIbHBIX | 3aKOHOMEPHOCTEH, 3aKOHOB
MHTEpIpeTauu KBaMUKAMM B | OTNEepaluii: U TEOpHii; YBEPEHHOE
uHpopmanuu, u n30paHHOMN MIOCTAHOBKM 3a/lauM, | UCIOJIb30BaHHE (PU3NUECKON
MH(pOPMalMOHHBIE npodeccuoHaIbHON | (hopMyTUpOBaHUS TEPMHUHOJIOTUU u
TEXHOJIOTUH ISt JeSITEIbHOCTH U | TUIIOTE3, aHAJIW3a U | CHMBOJMKHU
BBITIOJTHEHMS 3a/1a4 00BEKTUBHOE CHUHTE3a, CPABHEHMSI,
npo¢ecCuOHAIIBHON OCO3HaHUE posiu | 06001IEeHN S,
NESITENIBHOCTH; ¢busnveckux CHUCTEMAaTU3alLMH,
KOMITIETEHIIUH B | BBISIBJICHUS
9TOM; MPUYUHHO-
CIIEICTBEHHBIX
CBSI3EH, MOMCKa
aHaJIOT OB,
¢bopmyaMpoBaHus
BBIBOJIOB JUISt
U3Y4YECHHUS
Pa3IUYHBIX  CTOPOH
(buznuecKux
00BEKTOB, SBIICHHI
U TpOILECCOB, C
KOTOPBIMH
BO3HUKAET
HE00XO0IMMOCTb
CTaJIKUBATHCS B




OK 03 IInanupoBars u
peann30BBIBATH
coOCTBEHHOE
npodeccruoHaabHOE U
JMYHOCTHOE Pa3BHUTHE,

PEAIPUHIMATEIBCKY
10 JICATEIBHOCTh B
npoeCCHOHATBLHON
cdepe, HCIOIB30BATH
3HaHUS o
¢buHaHCOBOH
IPaMOTHOCTH B
Pa3INYHBIX
KU3HCHHBIX
CHUTYaIHSIX;

OK 04 DddexruBno
B3aUMOJICHCTBOBATh U

paboTaTh B
KOJUIGKTUBE u
KOMaH/I¢;

OK 05 OcymiectBisTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO
rocyaapCTBEHHOM
SI3BIKE Poccuiickoit
denepauuu ¢ y4eToM
ocoOeHHOCTEH
COIIMAJILHOTO u
KYJIBTYPHOTO
KOHTEKCTA;

OK 06 [IlposBusirs
Ipa)IaHCKO
MaTPpUOTUYECKYIO
MMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHNE Ha OCHOBE
TPaAUIIMOHHBIX
00I11eY€eI0BEYECKUX
IICHHOCTEH, B TOM
04 () (S c y4eToM
rapMOHH3AIUU
MEKHAIMOHAIBHBIX U
MEXKPETUTHO3HBIX

Ha

JI.3.Pa3zButneymenu
s UCIIOJIb30BATh
JOCTUXKCHUS
COBPEMEHHOM
¢usnveckoil Hayku
u bu3IecKuX
TEXHOJIOTHI IS
MOBBILICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BHUTHS B
BBIOpPaHHOM
npodeccnoHaTbEHOMI
JeSITeNIbHOCTH

J.4. YmMmeHue
CaMOCTOSITENLHO
JIOOBIBaTh HOBEIC
TS ceds
(bu3nyYecKre 3HAHUS,
UCIIONB3YS I
3TOr0  JIOCTYIHBIC
HCTOYHUKHU
nH(pOpMAIIHH;
JL.5.YMmenue
BBICTPanBaTh
KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHUS

B KOMaHjae IO
pelieHuo  o0mIMX
3a/]ad4;

JL.6. Ymenue
YIOPAaBIATb  CBOEH
IM03HABaTEILHOM
JEATEeIbHOCTHIO,
MIPOBOIUTH
CaMOOIICHKY YpPOBHS
COOCTBEHHOT'O
HMHTEJUIEKTYaTbHOTO
pa3BHUTHS

npodeccroHanbHOM
chepe
M.3.Pa3Butneymenu
s T'eHEPUPOBAThH
UM W OIPEICIITh
CpencTBa,
HE0OX0TUMBbIC
WX peau3aliu

JJIA

M.4.ymenue
UCIOJIb30BATh
pa3anyuHbIe
UCTOYHUKH
MOJIy4EHUs
(dbuzmdeckoi
nHpOpMaIny,
OLIEHUBATh ee
JIOCTOBEPHOCTb;

M.S. YMEHHE
aHAJIN3UPOBATh U
IPECTABIATh
nH(pOpMaInIo B
pa3IUYHbIX BUAAX;

JJI

M.6.ymenue
nyOoJINYHO
MIPECTABIIATh
pe3yabTaThI
COOCTBEHHOTO
HCCIIeIOBaHMS,

BECTH  JIUCKYCCHH,
JOCTYITHO U
TapMOHUYHO COYeTast
coJiepKaHue u
(hopMbI
MPECTaBIIEMOM
nHpopMannu;

I1.3.®opmupoBanueBiaieH
s OCHOBHBIMH METOJaMHU
HAYYHOT'O O3HAHUS,
UCIIOJIb3YEMBbIMH B (DU3HKE:
HaOJIIOIEHUEM, OIMCAHUEM,
HU3MEpPEHHUEM,
HKCIEPUMECHTOM

I1.4.Yvenust oOpaGaTbIBaTh

pe3ysIbTaThl W3MEpEHUH,
00Hapy>XMBaTh 3aBUCUMOCTH
MEXTY busnyeckuMu
BEJIMYMHAMU, OOBSICHSTH

IMMOJIYYCHHBIC PCE3YJIbTAThI U
J€J1aTh BBIBObI,

I1.5.ChopmupoBaHHOCTH
YMEHHSI periaTh PU3NICCKUue
3a/1a4u;

I1.6.ChopmupoBaHHOCTH

YMEHUS IPUMEHSTh
MOJyYeHHbIE 3HAaHUS  JUIS
00BsICHEHUS yCIIOBUH
IIPOTEKAHUS duznyeckux
SIBJIEHUI B MIpUpOJIE,
npodeccuoHanbHOM chepe u
JUIst MPUHATHS

MIPAaKTHUYECKUX pEIICHU B
[IOBCEHEBHOM KU3HH,




OTHOIIICHUH,
MPUMEHSTh CTAHAAPTHI
AHTHKOPPYIIIUOHHOTO
MOBE/ICHHS,

OK 07 ConeiicTBoBaTh I1.7.ChopmupoBaHHOCTH
COXPaHCHHIO COOCTBCHHOHW TIO3HMIIMU TIO
OKpY>Kalolien cpesl, OTHONIICHUIO K (hU3HUECKOM
pecypcocOepeReHHUIO, uHpOpMAILIMK, TIOTYyYaeMOM
MPUMEHSITh 3HAHUS 00 U3 pa3HbIX UCTOYHUKOB.
W3MCHCHHU KJIMMAaTa,
MIPUHIUITBL
OCpPEKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BbIYAITHBIX
CUTYaIUsX;

1.2.3. JInuHOCTHBIE Pe3yJIbTATHI PeaJTu3aluy MPOrpaMMbl BOCITUTAHUS

JIP2. TIposBAstonuii akTUBHYIO TPAKIAHCKYIO TTO3HUIIHIO, T€MOHCTPUPYIOIIUI
IIPUBEP>)KECHHOCTh ~ INPUHLMIIAM  YECTHOCTH, HOPSAIOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKM AKTUBHBIA M Y4YaCTBYIOIIMA B CTYJEHYECKOM M TEPPUTOPHAIBHOM
CaMOYIIPaBJIEHUH, B TOM YHCIIE Ha YCJIOBHUSAX JOOpPOBOJIBYECTBA, MPOTYKTUBHO
B3aMMOJICHCTBYIOIIMHI U YYaCTBYIOLIUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP4. TlposBidiomMii M JEMOHCTPUPYIOLIMKA YBa)XKEHHE K JIOIIM TpyAa,
OCO3HAIONIUN IEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsimuiics K (OpPMHPOBAHUIO B
CETeBOW cpefie JMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTHUBHOTO «IIM(PPOBOTO
cuena».

JIP23. [Ilonyuyenue oOydaOMIMMHUCS BO3MOXKHOCTH CAMOPACKPBITHUS H
caMopeanu3alys JUYHOCTH.

JIP30. OcymecTBasiOnMii MOMCK H  HWCIOJb30BaHHWE WH(MOpMAIWH,
HE0OX0MMON TUISt s pexTUBHOTO BBITIOJTHEHUS Pa3IMYHbBIX 3a;ad,

po¢heCCUOHAIBHOTO U JIMUHOCTHOTO Pa3BUTHSL.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM NMCHMILUIMHBI M BHAbI Y4€0HO padoThI

Bug yue0Hoi1 padoThI Qovem uacoes

MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 165
Oo0s13aTesibHAS ayIMTOPHAA y4eOHasi Harpy3Ka 110
(Bcero)
B TOM YHCJIE:

Jlexiun, 112

nabopaTopHbIE pabOTHI 26

KOHTPOJIbHBIE pa0OTHI -
CamocrosiTesibHasi padoTa 00y4aromerocst 95
(Bcero)
IIpomexyTounasa arrectanus B popme ycTHOro sk3amena (1, 2
ceMecTp)




2.2. TeMmaTuuyecKMii IJIAH U copep:kaHue ydyeOHo# qucuumiannbl (YII)

2.2. TemaTnueckuii nJIaH U coaep:xkanue yueonou aucuumimasl OY/1. 10 PUZUKA

HaumenoBanue pa3jaesioB
U TeM

Conep:kanue y4eOHOTr0o MaTepuaJia, JJadopaTopHbie U
NPaKTH4YecKue padoThbl, HHAMBUAYAJIbHBIA NPOEKT (eciu
npeoycmMompeHul)

O0BeM yacoB

dopmupyemble 001HE U
npogeccuoHaIbHbIE
KOMIIETEHIIUH

2

4

BBenenune

du3uxka 1 METOALI
HAYYHOI'0 IMO3HAHUS

Coaep:xanue yueOHOro MaTepuaJia:

Ouznka — (QyHgamMeHTanpbHAs Hayka O Tmpupoje. EcrecTBeHHO -
HAy4YHBIH METOJ TO3HAHMs, €ro BO3MOXHOCTH U  TPaHUIBI
NPUMEHUMOCTH. OKCIIEPUMEHT M TEOpPUS B IIPOILECCe IMO3HAHUS
npupoabl. MonenupoBanue (QpU3NYECKUX SBICHHUN U TporeccoB. Poib
OKCIIEPUMEHTA U TCOPHH B IpoIlecce MO3HaHus MpUpoabl. Ou3udeckas
BennurHa. Ousndeckue 3aK0HbL. [ paHHIIbl IPUMEHUMOCTH (PU3UIECKHIX
3aKoHOB U Teopuid. [Ipuniun coorBercTBuA. [loHsATHE O (uU3HUECKO
kapTuHe wmupa. [lorpemHOCTH U3MepeHHi (QU3NYECKUX BEITUYHH.
3nauenue ¢uzuxku npu oceoenuu npogeccuti CIIO u cneyuanrvnocmet
CI10.”

OK 03, OK 05; JI.1.-JL.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

CamocrosTenbHas paboTa 00y4yaroUMXcs: MOTYYUTh IPOU3BOIHBIE
eauHulbl B cucteme CH.

Paznen 1. Mexanuka

28

Tema 1.1.
OCHOBBI KHHEMATHKH

Tema Ne 1.1.1 Mexannuyeckoe IBHKEHHE U €r0 BU/BI.

Conep:xxanue yueOHOro MaTepHaJia:

MarepuanbHas Touka. CkansapHvle U 6eKMOpHule  (husuyecKue
genuuunsl. OTHOCHTEIBHOCTh MEXaHHYECKOro BIKeHHs. Cucrema
orcueta. Ilpunnun ortHocutenbHOocTH [amunes. CrmocoObl ommcaHus
newxkeHus. Tpaexropus. Ilyte. [lepemenienne.

Tema Ne 1.1.2 Buasb! 1BuskeHusi (paBHOMEpPHOe, PABHOYCKOPEHHO€)
U MX rpadguyeckoe OnucaHue.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JTP30




Conep:kanue y4eOHOT0 MaTepuaJia:

PaBHOMepHOE mnpsMonuHeliHoe nBHKeHUE. CKOpOCTb. YpaBHEHHE
JIBIKEHMS. MrHOBEHHass M cpenHss ckopocTd. Ilocrymatel Teopun
OTHOCUTENBHOCTH. (OCHOBHBIE CJEACTBUA U3 IIOCTYJIATOB TEOpUU
OTHOCUTEIIBHOCTH.  YCKopeHue. [IpsAMoimHelHOE  ABM)KEHHE C
MMOCTOAHHBIM YCKOPCHUCM. I[BI/I)KGHI/IC C IOCTOAHHBIM YCKOPCHUCM
cBOOOJHOrO majeHus. J[BuxeHHe Tena, OpPOLIEHHOTO IOJ YIJIOM K
TOPU3O0HTY. PaBHOMepHOC ABMIKCHUC TOYKH II0 OKPYKHOCTH, YIJIOBas
ckopocTsk. LlenTpocTpemutensHoe yckopenue. Kunemartuka abcomoTHO
TBCPAOTO TCA. HpI/IMGHCHI/IG 3aKOHOB KMHCMATHWKU K PCIICHUIO 3aaa4.

CamocrosrenbHas paboTa 00y4aroIuXxcs: HOBTOPEHHE, 3aauH,
3al0JIHUTh CPABHUTENIBHYIO Ta0NIHILY IPSIMOIMHENHBIX JTBUKEHUH.

Tema 1.2
OcHOBBI JMHAMUKH

Tema Ne 1.2.1 OcHoBHAad 3a7a49a THHAMHAKH.

Copaepxanue yueOHOTro MaTepuaJa:

Cuia. Macca. Ilpunuun cynepnosuuuu cui. Ilepbiii 3akoH HbroToHa.
Bropoii 3akon Hetotona. Cuisl B ipupoje. Tperuii 3akon HeroToHa.

Tema Ne 1.2.2 J/IBu:keHne noja AeficTBHEM CHJI YIIPYTOCTH M TPeHUsI.
Conep:xkanue yue0OHOro MaTepuaJa:

Cunvl mpenus.* Cunbl ynpyroctu. 3aKoH BCeMUPHOTO TsaroTenus. Cuiia
TSKECTM W CWiIa BceMupHoro TtsroteHus. IlepBas kocmuueckas
CKOpocTh. /[IBrmxkeHue muaneTr n Manbix Ten CoimHeuHOH cucreMsl. Bec.
DNIEMEHTHI PEISITUBUCTCKON TMHAMUKHU.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenbpHas pa60Ta 06y‘IaIOIJ_II/IXC}IZ y‘le6HI/IK, 3aga4u.

Tema 1.3
3aKOHBI COXpaHeHUs!

Tema Ne 1.3.1. 3aKkoH coxpaHeHHsI MMITYJIbCA.

Conep:kanue yue0HOro Mmarepuasa:

Wmnynec Tenma. Mmmynsc cuibl. 3aKOH COXpPAHEHMs] MMITYJIbCA.
PeakTuBHOE nBM>KeHue. Pemenne 3anau.

Tema Ne 1.3.2 3aKoH coXpaHeHHsI MOMEHTAa HMITYJIbCA.

Conep:xkanue yue0HOro Mmarepuasa:

3aKOH COXpaHEHHs MOMEHTa HMIyibca. Mexanuueckasa paboma u
Mmowmocms.” Pemenue 3anau. Kunemuueckas snepeus. Illomenyuanvhas
oHepeus. 3axon coxpamenus mexamuueckoil suepeuu. PaboTa cHIIBI

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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TSOKECTH W cuiibl ynpyroctu. KoucepBaTuBHBbIE cuiibl. [Ipumernenue
3akono6 coxpamenus. VCnonb3oBaHME 3aKOHOB MEXAaHUKH IS
O00BsICHEHUS ABI)KEHUS HEOCCHBIX TeNl U JJIS Pa3BUTUS KOCMHUYECKHX
WCCJIEIOBAHUM, TPAHULBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
Ilpakmuueckoe npumeHenue @usuyecKux 3HAHUL 8 MNOBCEOHEeBHOU
HCUBHU ONISL UCNONL30BAHUS NPOCMBIX MEXAHUZMO8, UHCIPYMEHMOS8,
mpancnopmuvlx cpedcme.”

CamocrosiTenbHas pabota 00yJaronmxcs: yaeOHUK, 3a71a4u 4
Tema 1.4 Tema Ne 1.4.1 PaBHoBecue TeJ1. 3auer no pasgeny «MexaHukay. OK 01-OK 07; JI.1.-J1.6.;
CraTuka Conep:xxanue yueOHOro MaTepHaJia: 2 M.1.-M.6.; 11.1.-11.7.; JIP2,
Pemrenne 3aga4d no teme «PaBHOBecue Tem». JIP4, JIP23, JIP30
CamocrosiTennbHass paboTa OOydaromIMXcsi: MOATOTOBKA K 3a4eTy I10
pazneny «MexaHuKa» 2
Pa3nes 2. MoJsiekyasipHasi pM3MKa M OCHOBbI TEPMOIUHAMUKH 33
Tema 2.1 Tema Ne 2.1.1 OcHnogHble nonosxcenus MoaeKyaapHo - KUHEMU4ecKoll
OCHOBBI MOJIEKYJISIPHO- | meopuu™ W UX ONbITHbIE 000CHOBAHUS.
KkuHeTn4yeckoi Teopun | Comep:xaHue y4eOHOro MaTepuasia: 2
ra3os Pasmeps! 1 macca Monekyn u atoMoB. bpoyHoBckoe nBmkenue. Cuibl u
SHEPTHUST MEKMOJICKYJISIPHOTO B3aUMOJICHCTBHS.
Tema Ne 2.1.2. MoaeJib nieajJbHOro ra3a.
Coaep:xxanue yueOHOro MaTepuaJia: OK 01-OK 07; JI.1.-J1.6.;
Cmpoenue 2a3006pasuvix, JCUOKUX 1 meepovix mei. VineanbHbli ras. M.1.-M.6.; I1.1.-11.7.; JIP2,
Jlasnenue caza.* (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOM JIP4, JIP23, JIP30
Teopun Ta3oB. Pemienue 3amau. Temmeparypa U ee HU3MEpEHHeE. 9
AOCONIOTHBI HYJIb TeMIleparypbl. TepMoIWHAMUYECKas —IIKaia
temrneparypbl. CKOpOCTH JBWIKEHUS MOJEKYI H WX HW3MEpEHHeE.
N3omponieccsl n ux rpaduku. [ azosvie 3akoHbl. YpasHenue cocmosnus
udeanvnozo easa. Monapuas eazoeas nocmoauna. Pewenue 3aoau c
npogeccuonanbHOL HANPABIEHHOCIbIO.
CamocrosTenbHas paboTa 00yJaronmxcs: y4eOHHUK, 3a1a4H. 3
JlabopaTopHble padoThbI: 2
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1. N3yuenue nzobapHOTO Tpoliecca (OmbITHAs MpOBEpKa 3akoHa I 'eii-
Jlroccaka, boiins - Mapuorra)

Tema 2.2
OCHOBBI TEPMOIHMHAMHKH

Tema Ne 2.2.1. OcHOBHBbIE IOHATHS U onpeaeaeHnsi. BHyTpeHHsIs1
Heprusi u padora rasa.

Conep:kanue y4eOHOT0 MaTepuaJia:

Buytpennss sHeprusi cucreMbl. BHyTpeHHsIs1 SHEprusi HeaIbHOTO Tasa.
Paboma u mennoma xax gopmvl nepedauu swepeuu. Tennoemxkocmeo.
Voenvnas mennoemxocms.” KomnuectBo Temnotel.  Vpasguenue
mennoso2o bananca.”

Tema Ne 2.2.2 IlepBblii 1 BTOPOii 3aKOH TEPMOIMHAMUKH H €r0
CTATHCTHYECKOr0 HCTOJIKOBaHHe. HeoOpaTumMocTh TenmnoBbIX
NPOLECCOB.

Coaep:xxanue yueOHOro MaTepuaJia:

[lepBoe Hauano TepmMoauHAMUKU. AnuabaTHbii npouecc. [lpunyun
Oeticmeus mennosoii mawunst. KITJ] mennoeozco osucamens.” Bropoe
HAyajo  TepMOAUHAMHUKU.  XoroounvHvle  mawunvl.  Tennoswvie
deuzamenu.” OXpaHa OPUPOJIBL.

Tema Ne 2.2.3 Pemtenne 3a1a4 Ha TeMy: «3aKOHBI
TePMOAUHAMMKI».

ConepxxaHue yueOHOro MaTepuaJa:

Pewenue 3a0au ¢ npogheccuonanbHol HAnPaeIeHHOCMbIo.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

CamocrosiTenpHas pabota o0yJaronmxcsi yueOHUK, 3a1a9u

Tema 2.3
ArperaTHbie COCTOSIHUSA
BelecTBa u ¢as3oBbie
nepexoabl

Tema Ne 2.3.1 HacbllieHHbIe M HeHACBIIIEHHbIE APbI.
Conep:xanue yueOHOro MaTepuaJa:

Ucnapenne n xkoHmeHcauus. HacblieHHbIW M HEHACBIIICHHBIN Map U
ero cBOMCTBA. ABCONIOMHAS U OMHOCUMETbHAS 6IANHCHOCHIL 6030YXA.
[Tpubopsl JuIs onpeAeneHus BIAXHOCTH BO3ayxa. Touka poOCHI.
Kunenue. 3aBucHUMOCTH TeMmmepaTypbl KHIEHHMS OT JaBJICHUS.
Kputnueckoe cocrossHue BeuiectBa. [lepeepemviii nap u  e2o
UCNONb306aHUE 6 MeXHUKe.

Tema Ne 2.3.2 Moaeab ctpoenus :kuakoctu. [loBepxHocTHoe
HATSZKEHHE U CMAaYMBaHHe.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Conep:kanue y4eOHOIro MaTepuaJa:

XapakTepuCTHKA )KUJIKOTO COCTOSIHUS BellecTBa. [[0BEpXHOCTHBIN CITON
JKUJKOCTU. OHEprusi IMOBEPXHOCTHOIO CJIos. biumkHuil nopsaok.
Ilosepxnocmnoe namsacenue. Cmauusanue. Aenenus na 2panuye
orcudKocmu ¢ meepOvim mesiom.” KanuaspHele sSBICHHS.

Tema Ne 2.3.3 Mojeab cTpoeHHsI TBEPABIX Tejl. MexaHnyecKue
CBOMCTBA TBEPABIX TeJl.

Conep:xanue yueOHOro MaTepuaJa:

XapakTepucTuka TBEpJOr0 COCTOSIHUS BeulecTBa. Kpucmaniuueckue u
amopguvie mena.” Ymupyrue CBOMCTBA TBEpABIX Tel. 3akoH Iyka.
Mexanuuyeckue cBoiicTBa TBepAbix Tend. [lmactuueckas (octatouHas)

nepopmanusi.  Kosgpuyuenm nunetinoco pacwupenus. Tennogoe 2
pacuupernue meepovix men u sxcuokocmeti. Kosgpguyuenm ob6vémmnoco
pacwupenus. Yuem pacwupenusi 6 mexnuke. llnasnenue. Yoenvnas
mennoma nnaénenus.” Kpucranmasanus. Ilpakmuueckoe npumerenue 6
NOBCEOHEBHOU  JCU3HU  PU3UYECKUX 3HAHULL O CBOUCMEAX 2a308,
drcuoKocmerl u meepovix mej.
CamocTosTenbHas pabota o0yyaroumxcs: y4eOHUK, BEIPaCTUTh I0Ma
KPHUCTAIIJI COJIM U OMHCATh MpoIecc Kpuctaammizanuu. [lonroroska k 9
3adery 1o pasnueny «MonekyisipHast PU3MKa U OCHOBBI
TEPMOJMHAMHKH
Tema 2.3.4 KontpoabHas padora Nel nmo paszgeny «MoJiekyJasipHas 9
(pu3MKAa ¥ OCHOBBI TEPMOANHAMHUKH
JlabopaTopHble padoThbI:
2. OnpeneneHue BIaXKHOCTU BO3/1yXa. 2
3.0npenenennie  kod(pduimeHTa  MOBEPXHOCTHOTO  HATSKEHUS 2
KUJKOCTU
Paznen 3. DiekTpoaguHaMHKa 50
Tema 3.1 Tema Ne 3.1.1 BzaumopgeiicTBue 3apsizKeHHBIX TeJl. JjlieKmpuuecKkue . .
DJIeKTPUUYECKOe T0JIe | 3apAdbl.” OK 01-OK 07; JL.1.-JL6.;
P P 2 M.1.-M.6.; T1.1.-T1.7.; JIP2,

Conep:xaHue yuedOHOTro MaTepuaJa:
Dnekmpuueckue 3apsaovl. DeMeHmMapHbvlll JeKmpuyeckuii 3apso. 3aKoH

JIP4, JIP23, JTP30
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*
coxpanenus 3apsoa. 3axkon Kynoua.

Tema Ne 3.1.2 Inexkmpuueckoe none.™

ConepixaHue y4eOHOro MaTepuasa:

Dnexmpuyeckas nocmosiHuas. Inexkmpuyeckoe noie. Hanpsicennocmo
anexmpuueckozo noas. Hpunyun cynepnosuyuu nonet.” IIposoonuxu 6
aneKmpuyeckom  noie. Jusiekmpuku 8  INEKMpUYEcKOM  NoJe.
Honsapusayua ousnekmpukos. Paboma cun 31eKmpocmamuieckoco
nons. Tomenyuan. Pasnocmv nomenyuanos. DKBUNOTEHIUANLHbIE
noBepxHOCTH. (836  MexHcOy HANPANCEHHOCMbIO U PA3HOCMbIO
NOMEHYUANO8 9NeKMPULECKO20 nos. DnekmpoemKocme.
Konoencamopwr. Coedunenue xondencamopog 6 bamapero. Onepeusi
3apsadicenHo20  KOHOeHcamopd. DHepaus — 31eKmpuiecko2o  NOJ.
Eounuywr anekmpoemxocmu. Ilpumenenue Konoencamopos.

CamocTtosTenbHas paboTa o0yyaroumxcs: yaeOHUK, H300pa3uth
rpaduuecKy KapTUHBI MIEKTPUICCKHIX TOJICH Pa3IMIHBIX CUCTEM
3aps7IOB.

JlabopaTopHble padoThbI:
4. OnpeneneHue EKTPUUECKOW eMKOCTH KOH/IEHCATOPOB

Tema 3.2
3aKO0HBI MOCTOSTHHOTO
TOKA

Tema Ne 3.2.1 3akon Oma 1u1s yyacTKa LeNu.

Copnepixanue y4eOHOro MaTepuaJa:

Yenosus, Heobxooumvie 01 803HUKHOBEHUS U NOOOEPHCAHUSL
anekmpuueckoeo moxa. Cuna moka u niommocms moka. 3axon Oma
0711 yuacmka yenu. 3a8UcUMoCcmy 21eKmMpuiecko2o COnpomueIeHus om
mamepuana, OIUHbL U NIOWAOU NONEPEYHO20 CEYEeHUs. NPOBOOHUKA.
3asucumocmv  21eKMPUUECKO20 CONPOMUBTEHUS NPOBOOHUKOE  OM
memnepamypwi. Temnepamypnviii  Kod(guyuenm conpomueieHus.
CeepxnposoouMocims. InekmpoOsUNCYUas CUNa UCMOYHUKA MOKA.

Tema Ne 3.2.2 IlocienoBarenbHOe M napauieIbHOE COeIHHECHUS
NPOBOIHHUKOB.

Copnepxxanue yueOHOro MaTepuaJa:

3axkon Oma ona noanou yenu. Inekmpuueckue yenu. Ilapannenvroe u

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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nociedosamenvbHoe coeoOuHeHue NPoBooHUKos. 3akonvl Kupxeogha ons
yz1a. Coedunenue UCMOYHUKOB 1eKMPU4ecKoll SHepeuu 6 bamapeio.
OJIC ucrounuka toka. 3axou [coyns — Jlenya. Paboma u mowHocmo
nocmosnnoz2o moxa. Tennosoe deticmeue moxa.”

CamocrosiTenbHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a9n 1
JlabopaTopHblie padoThbI: 2
5. U3ydyenwe 3aKOHOB TIOCIEAOBAaTEIbHOIO U  MAPAIIEIBHOTO
COCIMHEHUH IIPOBOHUKOB. 9
6. U3mepenne D/1C u BHyTpEeHHEr0 CONPOTUBIICHUSI UCTOYHHUKA TOKA. 5
7. Onpenenenye yaenbHOro CONpPOTUBIIEHUS IPOBOIHUKA. 5
8. HccnenoBaHue 3aBHCHUMOCTH MOIIHOCTH JIAMITBI HAKaJUBaHUS OT
HaIpsDKEHU HA €€ 3aKUMax.
2
9. Onpenenenue KIIJI anekTpormnuTky. 5
10. Onpenenenyne TepMUIECKOT0 K0 (OUITMEHTA CONPOTHBIICHHS MEIH.
| cemecTp:
MaKCHMAaJbHasi HATPy3Ka: 81
O0s3aTesIbHAsI HATPY3Ka: S/
Jleknumn: 42
J1a00pATOPHBIE 3aAHITHS: 20
CamocrosiTeibHas padora: 27
Tema 3.3 Tema 3.3.1 Dnekmpuueckuii mok ¢ noJynpo6oOOHUKax.”
DJIEKTPHYECKHI TOK B Copepxanue y4eOHOro MaTepuaJa:
Pa3JIMYHBIX cpeaax Dnekmpuueckuti MoK 8 Memaiiax, 8 IeKmpoIumax, 2a3ax, 6 6axKyyme. 9
Onexmponus. 3axon anekmpoauza Papaodes. Dnekmpoxumuueckul
sxeusanenm. Buowl 2az06vix pazpaoos.. TepMOITEKTPOHHAS IMUCCHSL. OK 01-OK 07; JI.1.-J1.6.;
[Lnazma. M.1.-M.6.; I1.1.-I1.7.; JIP2,
Tema 3.3.1 CoOcTBeHHasi U MpUMecHAasi IPOBOAUMOCTH. JIP4, JIP23, JIP30
Copnepxxanue yueOHOro MaTepuaJa: 9
CoOcTBeHHas U MpUMECHasI TPOBOAUMOCTH. P-n mepexon. IIpumenenue
nonynpoeooHukos. Ilonynposoonuxoevle npubopol.
Tema 3.3.3 Pemienue 3ana4 no teme «IloaynpoBogHuKN». 2
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Conep:kanue y4eOHOT0 MaTepuaJia:
~ *
Pewenue 3a0au ¢ npogeccuonanbHoll HANPABIEHHOCMbBIO.

CamocrosTenbHas pa60Ta o6yqa}0umxc;1: ITIOBTOPCHUC, 3a1a41

JlaGopaTopHble padoThbI:
11. Onpenenenue 31eKTPOXUMHUUECKOTO SKBUBAJICHTA ME/TH.

Tema 3.4
MarsuTHoe 1moJie

Tema 3.4.1 MarauTHoe moJie.

Conep:kanue y4eOHOT0 MaTepuaJia:

Bexmop unoykyuu macnummnozo noas. Hanpsowcennocms macHummnozo
nons.” JleficTBME MArHUTHOTO MOJsS HA HNPSAMOJIMHEHHBIH NPOBOJHUK C
ToKOM. Pabora mo mepeMenieHuo MpoBOJHUKA C TOKOM B MarHUTHOM
nosne. [IpaBuno 6ypasuuka. [IpaBuio npaBoit pyku.

Tema 3.4.2 Cuia Amnepa. Pemenue 3aaau no teme «Cuia
Ammnepay.

Copepxxanue yueOHOIro MaTepuaJa:

Bsaumogeiicteue TokoB. Cuna Amnepa. Ipumenenue cunvt Amnepa.”
IIpaBuio npaBoy JI€BON PyKH.

Tema 3.4.3 [leficTBHe MATHUTHOTO MOJISA HA JABUKY LYIOCS
3apsiZKeHHYI0 YacTHILY.

Copepxanue y4eOHOro MaTepuaJa:

JleficTBIe MArHMTHOTO MOJIs Ha ABMKyIHMiics 3apsa. Cuna Jlopenya. ™
IIpumenenue cunvt Jlopenya. OnpeneneHue yaeabHOTO 3apsiia.
Maznumnuvie ceoiicmsa éewyecmea. Maznumuas nponuyaemocms.

Tema 3.4.4 Pemienue 3a1a4 no teMe «JeKTPOMATHETH3M»
Conep:xkanue yue0HOro MmarepuaJa:
Pewenue 3a0au ¢ npogheccuonanvbHou HanpasIeHHOCMbIO.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenbpHas pa60Ta 06yqalou1nxc;[: qu6HI/IK, 3agavun

Tema 3.5
JIEKTPOMAarHUTHasA
UHIYKIUAS

Tema 3.5.1 DjIeKTPOMATrHUTHASA HHAYKIMA.

Coaepxxanue y4eOHOIro MaTepuasa;

Asnenue snexmpomaznummuoii unOykyuy.. MarHUTHBIH TIOTOK. 3aKow
2NeKMPOMASHUMHOU  UHOYKYULL. Ilpasuno  Jlenya. Buxpesoe
anexmpuyeckoe none.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Tema 3.5.2 UHAYKTUBHOCTb KOHTYpa (KaTymkH). SIBjienue
CAMOMHAYKIHH.

Conep:kanue y4eOHOIr0o MaTepuaJa:

I/IC unoykyuu 8 08udsCYwWUxcst npo8OOHUKAx. feieHue camouHOyKyuu.
Hnoykmuenocms. DHepeusi MacHUMHO20 NOasi moka. Bzaumocesss
2NEKMPUYECKUX U MASHUMHBIX noJeil. DneKmpomazuumuoe nozne.’

Tema 3.5.3 MarauTtHoe 1moJie B BelecTBe.

Conep:xanue yueOHOro MaTepuaJa;

MarnutHas npoHuniaeMocts. Jua-, mapa- u ¢peppomarueruku. Pemenue
3az1a4.

Tema 3.5.4. Pemenue 3a1a4 no reMe «JIeKTPOMATHUTHAS
HHTYKITUSD

Coaep:xxanue yueOHOro MaTepuaJia:

Pewenue 3a0au ¢ npogeccuonaibHoll HANPaGIeHHOCMbIO

CamocTtosTenbHas paboTa 00y4arouxcs: MOAroTOBKa K 3a4eTy 10
pasneny «JIEeKTPOAMHAMUKAY

Tema 3.5.6 KonTpoabHasi paGota Ne2 mo pazgenay
«JIEKTPOAMHAMMKA)

Pa3nea 4 Kosie0anus M BOJIHBI

33

Tema 4.1
Mexanunueckue
KO0J1€0aHUSA U BOJHBI

Tema Ne 4.1.1 Mexanudeckue KoJieOaHusA.

Copepxxanue y4eOHOro MaTepuaJa:

KonebarenbHoe nBuxenue. ['apmoHndeckue konebanus. CBoOOIHBIE
MexaHuuyeckue konebanus. [IpeBpaiiienue sHeprun npu KojaedareIbHOM
nBkeHur. CBOOOAHBIE 3aTyxalolllue MEXaHWYecKHe KoJieOaHusl.
Maremarnueckuii MasTHHUK. lIpyXKMHHBIM MasTHUK. BbIHyXJcHHBIE
MexaHnJeckue kojebanus. Pezonanc.

Tema Ne 4.1.2 Mexannueckue BOJHBI.

Conep:xanue yueOHOro MaTepuasa:

[Toniepeunblie U TPOAOJIBHBIE BOJIHBI. XaPAKTEPUCTUKN BOJIHBI.
3BYKOBBIE BOJHBL. YJIBTPA3BYK U €ro npuMeHeHue. MaTepdepenims,
TudpaKIus ¥ TOJIPU3AIHS MEXAaHNYECKUX BOJIH.

CaMocTosTenbHas pa60Ta 06yan01111/1xc;1: y‘le6HI/IK, 3aga4un

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Tema 4.2
DJIeKTPOMarHUTHbIE
KO0J1e0aHUSA U BOJIHBI

Tema Ne 4.2.1 KosiedaTeIbHbIH KOHTYP.

Conep:xanue yueOHOIro MaTepuaJia:

Ce0600HbIe 21ekmpomaznummusle Konebanus. Ilpespawenue snepeuu 6
KonebamenvHom  KoHmype. Ilepuod  c80000HbIX — DNIEKMPUUECKUX
xonebanuii.” MaTeMaTHdeckoe OMMCAHHE TIPOIECCOB B KOJIeOaTeIbHOM
kouType. Popmyna Tomcona.”

Tema Ne 4.2.2 3amyxarowue 3nekmpomazHumusle Koredoanus.™
Copepxanue y4eOHOTro MaTepuaJa:

l'enepamop  Hezamyxarowux  31eKMPOMACHUMHBIX — KOJIeOAHUI.
Buvinyoicoennvle aleKmpudecKue Konebanus.” JobGpoTHOCTH
K0J1e0aTEeIbHOTO KOHTYpA.

Tema Ne 4.2.3 KoneHcaTop M KaTylIKa B leNH NePeMEHHOr0 TOKA.
Coaep:xxanue yueOHOro MaTepuaJia:

Emxocmnoe u umoyxmugnoe conpomuenienusi nepemMeHHo20 MmoKda.
Axmusnoe conpomueénenue. 3axon Oma Ons1 NEKMPUYECKOU Yenu
nepemennoco moka. Paboma u mowmocms nepemenHoco moka.
Pe3zonanc 6 anexmpuueckoii yenu.

Tema Ne 4.2.4 Tlepemennnlii Tok. Tpancgopmarop.

Conep:xxanue yueOHOro MaTepuaJia:

Ilepemennviii mok. I'enepamop nepemennozo moka. Tpancgopmamopul.
Toxu evicokou uacmomol. Ilonyuenue, nepedaua u pacnpeoeieHue
anexmposnepauu.”

Tema Ne 4.2.5 DiieKTpOMarHuTHOE 10JIe U J1eKTPOMArHUTHBIE
BOJIHBI.

Conep:xanue yueOHOro MmaTepuaJa:

CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH. ONeKMpoMAacHUmMHOe Noje Kak
ocobviti  6u0  mamepuu. OnexkmpomacHumusle GoaHvl. Ceoticmea

* (v}
INIEKMPOMALHUMHBIX BOJIH. Bubpatop I'epna. OTKpBITHIN
KosnebaTenbHbIi KOHTYp. M300perenue panuo A.C. MomnoeiM. [ToHsTHE
0 PaaUOCBSI3H. [Mpuamn PaauOCBsI3H. Ilpumenenue

*
QJIEKMPOMACHUNTHBIX 6OJIH.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-T1.7.; JIP2,
JIP4, JIP23, JTP30
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Tema 4.2.6. Pemienue 3a1a4 mo teMe «JeKTPOMArHUTHbIE
K0J1e0aHHUS U BOJHBID»

Conep:kanue y4eOHOT0 MaTepuaJia:

Pewienue 3a0au ¢ npogeccuonaibHOll HANPAGIEeHHOCMbIO

CamocrosiTenbHas paboTa 00yJaronuxcs: yaeOHUK, H300pa3uTh
MOJIPOOHYIO CXEMY PAIMOCBSI3H UM U3TOTOBUTH MOJIEIH MPOCTEUIIIETO
panuonprUEMHUKA.

JlabopaTopHble padoThbI:
12. U3ydenne paboTsl TpaHchopmaropa.

Tema Ne 4.2.7 KoutposabHasi padora Ne3 no pazgeny «Kosaedbanus u
BOJIHBI»

CamocrosiTenbHas paboTa 00yJarouuxcs: MOAroTOBKA K 3a4ETy 10
pazneny «KonebaHus u BOJHBD)

Paznen 5. OnTtuka

29

Tema 5.1
IIpupona ceera

Tema Ne 5.1.1 CBeT Kak 3JIEKTPOMATHUTHASI BOJTHA. 3AKOHBI
OTPaKeHUs M NPEJOMJICHHUS CBeTA.

Conep:xkanue yue0HOro Mmarepuasa:

Toueunblii HUCTOYHMK cBeTa. CKOPOCTh pPACIHPOCTPAaHEHMsI CBETA.
3akoHbl OTpakeHHsi W mpenomisieHus cBera. [lpunuun IrolireHca.
ITonHOE oTpakeHue.

Tema Ne 5.1.2 JIun3bl. [TocTpoeHue n3o0pakeHus B JHH3AX.
Conep:xkanue yueOHOro Mmarepuasa:

JIunzel. [loctpoenue nzoOpaxkenus B inH3ax. Popmysia TOHKON JIMH3BI.
VBenuuenue nuH3bL. [7Ma3 kak onTuyeckas cucremMa. OnTHyeckue
npu6opsl. Cuna ceema. OceewéHnocmo. 3aKoHbl 0CEeUeHHOCTIL.

Tema Ne 5.1.3 Pemienne 3aga4 no teme «I'eomeTpuyeckasi ONTHKA»
Conep:xkanue yue0OHOIro Mmarepuasa:

~ *
Pewenue 3a0au c npogheccuoHanbHou HanpagiIeHHOCMbIO.

CamocrosiTenbHas paboTa 00yJaronuxcsi: yaeOHUK, 3a1a9n

JlabopaTopHblie padoThI:
13. Onpenenenne moka3aTes MPeTOMIICHHS CTEKIIa

OK 01-OK 05; JI.1.-JL.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JTP30
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Tema 5.2 Tema Ne 5.2.1 Unrepdepenuus u nuppakuusa ceera. Aucnepcus
BoJiHoBbIE CBOJiCTBA cBeTa.
cBera Copepxxanue y4yeOHOro MmarepmuaJa:
Wutepdepenuust  cBera. KorepeHTHOCTH ~ CBETOBBIX  JIy4EH.
Nutepdepentius B ToHkuMX  1ieHkaXx. Komena  HeroToHna.
Hcnonb3oBanue uHTEppEepeHIMM B Hayke M TexHHKe. Jludpaxums
cBeta. [Iudpakuus Ha 1menn B nmapauienbHbIX Jydax. Judpaxkinmonnas
pemerka. Ilonsitue o ronorpaduu. Ilonsipuzamnust MONEPEeYHbIX BOJIH.
Ilonspuszauusa cBera. /JlBoiiHoe nydenpesnomiieHue. [lomsspousl.
ycrepcus CBeTa.
g:l“[eMa JF\)I'Q 5.2.2 Paziin4Hble BUABI 3JIEKTPOMATHUTHBIX U3JIy4eHMH, OK 01-OK 05; JL.L-JL6.;
HX CBOMCTBA M NIPaKTHYECKHE PUMEHEHM. M.1-M.6; IL1-IL7; JIP2,
JIP4, JIP23, JIP30
Coaep:xxanue yueOHOro MaTepuaJia:
Bunel uznyuyenuil. Buast cnekrpoB. Criektpsl ucniyckanusi. CreKTpsl
noryomenus. CrnekTpanbHbli aHanu3. YIbTpaduoIeTOBOE U3IIydeHHE.
WUn¢pakpacnoe wuznyuenue. PenrtreHoBckue mayuu. WX mnpupona u
cpoiicTBa. llIkana 37€KTpPOMarHUTHBIX U3Jy4CHUM.
CamocrosiTenbHas pabota 00yJaronuxcs: yaeOHUK, 3a1a4u
JlabopaTopHbie padoThbI:
14. Onmnpenenenve  AIUHBI  CBETOBOM  BOJHBI C  MOMOUIBIO
TUGPaAKIIMOHHON PEIIeTKH.
15. HabumroieHre CIUIOMIHOTO M JIMHEHYaTOT0 CIIEKTPOB.
Tema 5.3 Tema Ne 5.3.1 IHocTys1aThl TEOPHH OTHOCHTEJILHOCTH U CJICACTBHA
CneuunajbHasi TeOpust U3 HUX.
OTHOCUTEJIbHOCTH Copepxanue y4eOHOro MaTepuaJa:

JIBrm>keHue co CKopocThio cBeTa. [locTynarel TEOpUM OTHOCHTEIBHOCTH
U CIEACTBUS M3 HHUX. VHBapumaHTHOCTH MOJIyJsl CKOPOCTH CBETa B
BakyyMme. OHeprus mnokosi. CBsi3b Macchl W DHEPIMM CBOOOIHOMU
YJaCTHULIBI.

CamocTtosTenpHas paboTa OOyYaromMXCs: MOATOTOBKAa K 3a4eTy IO
pazneny «OnTukay

OK 01-OK 05; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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\ Tema Ne 5.3.1 KonTposabHasi pad6ora Ne4 no pasaeny «OnTuka

Paznen 6. DiaeMeHThI KBAHTOBOIM U3NKHU 23
Tema 6.1 Tema Ne 6.1.1 I'mnore3a Ilnanka o kBaHTaXx.
KBanroBas ontuka Conep:xanue yueOHOIro MaTepuaJia:
KBanroBas runores3a Ilnanka. TenmoBoe uznydenue. KopnyckyisipHo-
BOHOBOM nayanmusM. Potonsl. ['mnoresa ge bpoisid O BOJHOBBIX 2
cBoricTBax 4actuil. CooTHomieHHe HeompeneiaeHHocTel ['eitzenOepra.
JlaBnenne cBera. Xummdeckoe aeiictBue cBera. OmbiThl JleOemeBa u
Basuiosa.
Tema Ne 6.1.2 ®oTodPpdexTt. JaBienue cBera. OK01-OK 07; J.1-JL.6.,
M.1.-M.6.; I1.1.-11.7.; JIP2
Coaep:xxanue yueOHOro MaTepuaJia: ’ ’ ’
oy . . JIP4, JIP23, JIP30
@omorgpgexm. Ypasuenue Duinwmetina 0nsi pomospgpexma. Buewruii 9 ’ ’
Gdomosnexmpuueckuit d¢ppexm. Brympennuii hpomospgpexm. Tunwi
domosnemenmos. Ipumenenue gomosppexma.” Pemenue 3amau 1o
teme «KBaHTOBas OoNTHKAY.
CamocrosiTenbHas pabota 00yJaronmxcsi: yaeOHUK, 3a1a4u 2
JlabopaTopHble padoThbI: 5
16. U3yuenue saBnerus Gororddexra.
Tema 6.2 Tema Ne 6.2.1 CTpoeHue aTomMa: IJIaHeTapHasA MoJe/Ib U MO/eJb
Pu3uka aromMa Bbopa. [lornomenune u ucnyckanue ceera atroMoM. KBanrosanue
aTOMHOI0 IHEPrum.
aapa Copepxanue y4eOHOro MaTepuaJa:
Pa3BuTne B3rNAO0B Ha CTpoeHHE BellecTBa. Mojaenu CTpOeHHUs
aTOMHOrO spa. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpaxX BOJOpOAA. 2
OK 01-OK 07; JI.1.-J1.6.;
Anepnas wmonens aroma. OmnbiTel D.Pesepdopna. Mogensb aroma M 1.-M.6.: T1.1-TL7.: JIP2
Bogopoaa mno H.bopy. KsanrtoBeie mnoctynatel bopa. Jlazepeur. o HP;1 31P23 Hi’é’O ’
PannoakTUBHOCTE. 3aKOH paJMOaKTUBHOrO pacmnana. PamnoakThBHBIE ’ ’
npespaiierns. CrocoObl HAOMIOACHHUS W PETUCTPALMU 3apsHKEHHBIX
yactull. Dpdext BaBunona - YepeHkona.
Tema Ne 6.2.2 CTpoeHune aTOMHOI0 siipa. JHeprus cBsi3u. CBs3b
Macchbl U JHePruu. 2

Conep:kaHue y4eOHOTro MaTepuasa:

49




Crtpoenue aromuoro sapa. Jledekr wMaccel, D2Heprust CBSI3HM U
YCTOMUYMBOCTb aTOMHBIX sIJIEP.

Tema Ne 6.2.3 SInepHble peakuum.
Conep:xxanue yueOHOTro MaTepuaJia:
Snepuble peakimu. HAoepuas dnepeemura.” DHEPreTHUECKUH BBIXOJ

ANEepHBIX peakuuii. VIckyccTBeHHas paguOaKTUBHOCTH. JleneHue 2
Tsokenblx saep. LlenmHast simepHas peakuus. Ynpasisemas LenHast
peakuus. S iepHblil peakTop.
Tema Ne 6.2.4 PannoakTHBHBIE H30TONBI M MX IPUMEHEHHE.
Copaepxxanue yueOHOro MaTepuaJa:
[TonyyeHue  paguOaKTUBHBIX  HW30TONOB U  UX  NPUMEHEHHE. 2
buonoruueckoe neiicTBUE pajlOaKTUBHBIX U3IyYEHUH. DJIeMeHTapHbIE
YaCTHIIBI.
CamocTosTenpHas padoTa 00yJaronuXxcs: MOAr0TOBKA K 3a4ETy 110 3
paszeny «2JeMeHThl KBAHTOBOM (DU3UKN»
Tema Ne 6.2.5 3auer no pazaeny «j1eMeHTbl KBAHTOBOWH (U3MKN» 2
JlabopaTopHble padoThbI: 5
17.M3ydenue TpeKoB 3apsKEHHBIX YaCTHUIL 10 TOTOBBIM (oTorpadusm.
Il cemectp:
MAKCHMAJIbHAs HArPy3Ka: 138
o0s13aTeIbHASI HATPY3KA: 92
Jleknumn: 70
JlabopaTopHbie padoThbI: 14
CamocrosiTesibHas padoTa: 46
3a ron:
MaKCHMaJbHasi HATPy3Ka: 219
Oo0si3aTeibHAasE Harpyska: 146
Jlexnum: 112
JlabopaTopHblie padoThbI: 34
CamocrosiTenbHasi padora: 73

*
IIpogpeccuonanvro opuenmuposanHvle d1eMeHmbl COOEPHCAHUS BblOETIeHbl KYPCUBOM
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3. YCJIOBUSA PEAJIN3AIIMY YUYEBHOM JUCITUTLIIMHBI

3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepUAIbHO-TEXHUYECKOMY 00ecrnedeHHI0

Peanuzanus nporpaMMmbl JUCHUIUIMHBI TpeOyeT Haauuusl yuyeOHOro kaOuHeTa
¢usuku. O6opynoBaHue yyeOHOro KabuHeTa (Ha OCHOBAHMHU IMpHUKa3a OT 23 aBrycra
2021 r. Ne 590 «O06 yTBEepxkACHUH MEPEUHS CPEACTB O0YUEHHUS U BOCIIUTAHUA...»):

1.  Iudposas naboparopus o GU3UKe 1 yIUTENS;

2.  Hudposas nabopatopus no ¢pu3uKe s YICHHUKA;

3. Becel TexHMUECKHE ¢ Pa3HOBECAMUY,

4.  Kommekt it 1ab0paToOpHOTO MPaKTUKyMa MO ONTHKE;

5.  Komrmuiekt st 1a00paTOPHOTO MPaKTUKyMa [0 MEXaHUKE;

6.  Komruiekt /st 1a00paTOpHOro MpakTUKyMa 10 MOJIEKYJISIpHOU Pu3nke u
TEPMOANHAMHUKHU;

7. KoMruiekt 1uist 17abopaTOpHOIO MPAKTUKYMa I10 AJIEKTPUUECTBY (C
TE€HEPATOPOM);

8.  Kommekr 15 u3ydeHusi BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU
(ConmHeYHOM, BETPOBOM 3HEPIUH, OMO-, MEXAHUYECKON U TEPMOAIEKTPUIECKOM
HYHEPTeTUKH);

9.  Awmmepmerp 1ab0opaTOpHBIN;

10. BoubT™meTp 1a00paATOPHBIIL;

11. Konopumerp ¢ HaOOPOM KaJIOPUMETPUUECKUX TEJT;

12. TepmomeTp 1a00OpPaTOPHBIN;

13.  KoMmmuieKT ajisi u3y4eHus OCHOB MEXaHUKH, THEBMAaTUKU U
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTHUH;

14. bapomerp-anepoun;

15. bnox nuTaHus peryJupyeMblii;

16. Be6-xamepa Ha MOJBUIKHOM IIITATUBE;

17. Bwupaeokamepa st pabOThI ¢ ONTHYECKUMU TPUOOpaMU;

18. T'enepatop 3BYKOBOW;

19. T'urpomertp (rcuxpomerp);

20. I'py3 HaOOpHBIii;

21. JImHamMoMeTp NEMOHCTPALIMOHHBINM;

22. KommiekT nocyasl I€MOHCTPALIMOHHOW C MMPUHAIIEAKHOCTSIMH;
23.  MaHoMeTp KUAKOCTHOU JIEMOHCTPALIMOHHBIM;

24. Metp 1€eMOHCTPAlMOHHBIM;

25.  MHUKpOCKOIT J€EMOHCTPALMOHHBIN;

26. Hacoc BakyymHubIii KomoBCcKOro;

27. CroauK NoabEMHBIN;

28. lllTaTuB 1eMOHCTPAIIMOHHBIA (PU3HUCCKHUIA,

29. DIEKTPOIUINTKA,;

30. Hablop neMOHCTpPaIMOHHBIN 0 MEXaHUYECKUM SIBIICHUSM;

31. HabGop neMOHCTpaIMOHHBIN 10 JUHAMHUKE BPaIIaTEIIbHOTO

JIBUOKCHUS,



32,

HaGop neMoHCTpalnOHHBIN 0 MEXaHUYECKUM KOJICOAHMSIM;

33. Habop neMoHCTpaIlMOHHBIN BOJTHOBBIX SBICHUN;

34. Benepko Apxumena;

35. Masaruuk Makcsenia;

36. HaGop Ten paBHOTO 00BEMA;

37. HabGop Ten paBHOI MaccChl;

38. TIpubop ayis 1eMOHCTpau aTMOC(HEPHOTO JIaBICHUS;
39. IIpu3ma HaKJIOHSIOMIASICS C OTBECOM;

40. Ppryar neMOHCTpPAIIMOHHBIH;

41. Cocyasl COOOIAONINECS;

42. CrakaH OTITUBHOM JEMOHCTPAIIMOHHBIN;

43. TpyOka HeroToHa;

44. Iap I[Nackais;

45. HabGop neMOoHCTpallMOHHBIN 110 MOJICKYJISIPHOM (PU3HKE U TETNIOBBIM
SBJICHUSIM;

46. HabGop neMoHCTpalMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Halop xanwuispos;

48. TpyOka Jj1si AEMOHCTPAIMU KOHBEKIIUHU B JKUIKOCTH;
49. [unuHApHl CBUHIIOBHIE CO CTPYTOM;

50. IIlap c xonbIOM;

51. BEBICOKOBOIBTHBIN UCTOYHUK;

52. T'eneparop Ban-nme-I'paada;

53. Jlo3umerp;

54. KaMepToHBI Ha pE30HAHCHBIX SIIUKAX;

55.  KowmmekT npuOopoB U MPUHAICKHOCTEH I IEMOHCTPALIUU

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56. Kowmrmekt npubopoB ajisi M3ydeHus: IPUHITUIIOB pauonpueMa u
paguonepenayu;

57. KowmriekT npoBoJOB;

58. Maraut nyroodpasHblii;

59. MarsuT nojsI0coBOM AEMOHCTPAIIMOHHBIN;

60. Mammwuna snekTpodopHas;

61. MasTHUK PIEKTPOCTATUYECKHIA;

27. HaGop mo u3y4eHuto MarHuTHOTO OISl 3eMIIH;

28. Halop 1eMOHCTPAlIMOHHBIN 0 MATHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;
29. Halop 1eMOHCTpallMOHHBIN N0 MOIYIPOBOIHUKAM;

30. Habop neMOHCTpaLMOHHBIN MO MOCTOSIHHOMY TOKY;

31. HaGop eMOHCTPAlMOHHBIN MO JIEKTPUIECKOMY TOKY B BAKyyME;
32. Halop neMOHCTpalMOHHBIN N0 3JEKTPOIUHAMHUKE;

33. Halop s q[eMOHCTpallud MarHUTHBIX TTOJICH;

34. HaGop st AeMOHCTpAIUU JICKTPUUECKHUX TTOJICH;

35. Tpanchopmatop yueOHBIIA;

36. Ilamouka cTekJIsIHHA,
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37. Ilamouxa >00HMTOBAS;

38. IIpubop Jlenna;

39. Crpenku MarHUTHBIE HA IITATUBAX;

40. CynTaH 3JIEKTPOCTAaTUYECKUH;

41. IItaTuBBI U30JIUPYIOIIKE;

42. DJEKTPOMarHut pa3OOpHBIN;

43. Habop neMOHCTpallMOHHBIN MO0 TEOMETPUUYECKOM ONTHKE;
44. Habop neMOHCTpPaIlMOHHBIN MO BOJIHOBOM ONTHKE;

45.  CrnekTpocKoIl AByXTpYyOHBIN;

46. Habop cniekTpanbHBIX TPYOOK C HCTOYHUKOM MUTAHMUS,
47. VYcraHoBka st u3ydeHus Gpororddexra;

48. Habop neMoHCTpanmoHHbI o noctostHHOM [1nanka;

49. KOMIUIEKT HaIJISIHbIX TOCOOUI JJIsl TOCTOSIHHOTO UCIIOJIb30BAHUS;
50. KowmmuiekT noptpeToB i 0popMiIeHHs KaOUHETa;

51. KoOMIUIEKT J1€MOHCTPAlMOHHBIX YYEOHBIX TAOIULI.

[Ipu HamuuuKu HEOOXOAUMOro 000PYAOBaHUSA 3aHATHA N0 (PU3HKE B HEKOTOPBIX
cllydassX MOTYT IPOBOJUTHCS B HUMEIOMIMXCA B 00pa30BaTENIbHON OpraHu3aluu
MacTEpCKHUX WX 1a00paTOpuUsiX.
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3.2 UudopmanmonHoe odecnevyeHue 00ydeHus

Ilepeyenb mucnosb3yemMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPbI

1.

OcCHOBHBbIE HCTOYHHUKH:

Jlorsunenko, O.B., ®uszuka + ellpunoxenue : yueobnuk / O.B. JlorBunenko. —
MockBa : KunoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 371€KTPOHHBIIA.

Msxumes, I'. 4., byxosues, b. b., Corckuii, H. H. / Ilox pexn. [Tapdentreroit H.
A. ®umsuka. YueObnuk mus 10 xn. - M.: UsnarensctBo «lIpocemenue», 2019. -
416 c.

Msxummes, I'. §., byxosues, b. b., Uapyrun, B.M. / Ilox pex. [Tapdentreroit H. A.
®dusznka. Yueonuk st 11 k. - M.: U3marensctBo «IIpocBemenuey, 2019. - 399 c.

JlonoJIHUTe IbHbIE HCTOYHUKMU:
HmutpueBa, B. ®@. ®dusuka pis npodeccuil M CHEUUATBHOCTEN TEXHUYECKOTO
npoduiist: yueOHUK M1 00pa30BaTEIbHBIX YUYPEKIECHUH HAYalbHOTO U CPEAHETO
npodeccuonansHoro obpazoBanusi /| B. @©. [Imutpuena. - 2-e usm., crep. - M.:
N3parensckuit neHTp «Axanemusn», 2017. - 448 c.
Tpodumosa, T.U., Kypc pusuku ¢ npumepamu pemieHus 3aaad B 2-x Tomax. Tom 1
: yueObnuk / T.W. Tpodpumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 577 c.
— ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr :
3JIEKTPOHHBIN.
Tpodumona, T.H., Kypc pusuku ¢ npumepamu peiieHus 3aaa4d B 2-X ToMax. Tom 2
: yueOnuk / T.W. Tpodumona, A.B. ®upco. — Mocksa : KnoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Tekcr :
3JIEKTPOHHBIN.
Tpodumona, T.W., ®usuka. Teopus, pemieHue 3aaad, JEKCUKOH. : CIPABOYHOE
uznanue / T.U. Tpodumosa. — Mocksa : KuoPyc, 2022. — 315 c. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 37eKTPOHHBII.
Tpodumosa, T.U., ®usuka ot A 1o A : cnpaBounoe uzganue / T.U. Tpopumosa.
— MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371€KTPOHHBIIA.

[Tepeuenb MHTEpHET-PECYPCOB:

1. bank 3amganmii PISA EHI - Pexxum moctyma: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xomnexuus mudpoBeIX 00pa3oBaTeIbHBIX PecypcoB. - PexxuMm mocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;

4. OtkpeiTas ¢usumka. - Pexum goctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

5. IImardopma SIKmacc - Pexxum ngocryma: http://www. yaklass.ru;

6. Poccuiickas snekTpoHHas mkona - Pexxum noctyna: http://www.resh.edu.ru/;
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7. ®wusuka.ir - Pexxum gocryma: http://www.fizika.ru;
8. ®UIIN (BIIP 11 knacc) - Pexxum moctyna: http://www.fipi.ru /;
9. DnekTpoHHBIN yueOHUK - Pexxum nocrtyna: http://www.physbook.ru/.

5 NEPEYEHD UCITOJIb3YEMBIX METOZ10B OBYYEHUA

5.1 [laccuBHBIE: JIEKLM Y, YTEHHE, ONIPOCHI
5.2 AKTUBHbIe U UHTEePAaKTUBHbIE: 3BPUCTUYECKUE Oece/ibl, JUCKYCCUH, KOHKYPCHI,
CaMOCTOSATeJIbHbIE U TPAaKTHYeCKHe padboThl, [ieJI0Bble UT'PbI
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JTNCIHUIIJIMHBI

Koutposib, ¥ omeHka packphIBalOTCd Yepe3 YCBOCHHBIE 3HAHUS U
nprUOOpEeTeHHbIE 00YYAIOIMMUCS YMEHUS, HallpaBJIeHHbIE Ha (POPMUpOBaAHUE OOIIUX
U npodeccuoHaNbHBIX KoMmmeTeHInil. KoMnereHuuu qoKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3yJibTaTaMu. J[Ji1 KOHTPOJS M OIEHKU Pe3yJbTaToB OOy4YeHUs
npenojaBaresib BbIOUpaeT (GOpMBI M METOABl C YYETOM MpodeccCHOoHATU3AINH

00y4eHHs MO MPOTpaMMe AUCIUTLIIUHEI.

Konx n nHaumeHnoBanme
(GopMupyemMbIX KOMIIETEHUNI

Pasznen/Tema

THun oeHoYHbIX
MepOonpUusTHI

OK 01. Beibupats cioco0s
perieH s 3a1a4
po(heCcCHOHATBHOMN eI TeIbHOCTH
NPUMEHUTEIBHO K Pa3IUYHBIM
KOHTEKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.

- YCTHBIH OIIpOC;

- (ppoHTaNBHBIN OMPOC;

- OIICHKa KOHTPOJIbHBIX
pabor;

- HaOJIOJIEHHE 3a XOIO0M

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHanu3a v

WHTEpIpETauy HHPOPMAIUK U
WH(POPMAIIMOHHBIC TEXHOJIOTHH
VTS BBITIOJIHEHUS 32144
MpoQecCHOHAILHON

e TEIIbHOCTH

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temur 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.

[10 C

BEITIOJTHEHUS
1abopaTOPHBIX padoT;

- OILIGHKAa BBIOJHEHHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPaKTUYECKUX padboT
(penieHHusT Ka4eCTBCHHBIX,
[pacueTHBIX,

PO eCCUOHAIBHO

OK 03. ImanupoBars n
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATENbCKYIO
NesITeTbHOCTD B
npodeccnoHaabHOM chepe,
MCII0JIb30BaTh 3HAHUS 1O
(rHAHCOBON TPaMOTHOCTH B
pa3TMYHBIX KU3HEHHBIX
CUTYaIusIx

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

OpHUEHTHUPOBAHHBIX
3a/1ay);

- OIIEHKa
3aJaHnH;

- HaOJIIOJeHHE 3a XOI0M
BBLIIIOJTHEHUS
WHIMBUTYaJTbHBIX
MPOEKTOB U OLIEHKA
BBLIIOJTHEHHBIX

MPOCKTOB;

- OLIEHKa

BBLIIIOJTHEHUS

TCCTOBBIX

OK 04. DddexTuBHO
B3aMMOJICHCTBOBAThH U pabOTaTh B
KOJIJICKTHUBE U KOMaH]Ie

Pazmen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temur 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1.,4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnu! 6.1., 6.2.

TOMAITHUX
CaAMOCTOATCIIBHBIX
pabor;

- HaOJIIOJEeHWE W OIleHKa
peleHus Keic-3amay;

- HaOJIO/IeHWe W OlIeHKa
TIEJI0OBOU UIPBI;

- DK3aMEH.
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OK 05. OcyiiecTBisiTh YCTHYIO U
MACbMEHHYIO KOMMYHHUKAIIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢ yuerom
0COOCHHOCTEH COI[UAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTA

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

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temnr 6.1., 6.2.

OK 06. IIposaBisTe rpaxaaHcKo-
MaTPUOTUUECKYIO MO3UIIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TPaAULIMOHHBIX
0011eueI0BeYECKUX [ICHHOCTEMH, B
TOM YHUCJIE C YyUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYIIUOHHOTO MOBEICHUS

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3., Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4., Temn1 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIICH
Cpembl, pecypcocOepexeHHIo,
PUMEHATH 3HAHUS 00
W3MCHCHHUU KJIMMATa, TPUHITUITBI
OepexIIMBOro IPOU3BO/ICTBA,

A eKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgenr 3. Temer 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.

Pasmen 6. Temsr 6.1., 6.2.
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