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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMbBI YYEFHOI
JAUCHUIIJIMHBI OY .11 ®PU3UKA

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH MpodecCHOHATBLHOU
o0pa3oBaTeJIbHOI MPOrPaMMBbI:

IIporpamma JUCLUIIINHBI SBIIACTCS 4acCTbIO OCHOBHOM
npodeccuoHanbHO oOpa3zoBaTenbHOM mnporpammbl CIIO, peanuszyemoii Ha 0ase
OCHOBHOI'0 00LIEro 00pa3zoBaHusi, U BXOJIUT B 00111€00pa30BaTeNIbHbINA LUK y4eOHOTO
TIaHa.

Pabouas mporpamma y4eOHOW IMCLUMIUIMHBI pa3padOTaHa Ha OCHOBE
®denepa’abHOr0 TOCYAAPCTBEHHOIO0 00pPAa30BaTENbHOTO CTaHAApPTa CPEIHEro OOIIETro
oOpazoBaHus (yTB. Mpuka3oM MuHucTepcTBa 00pa3oBaHus U Hayku PD 16.11.2022 1.
Ne 993) u npumepHOil OCHOBHOM 00pa3oBaTENbHONM MPOrpaMMbl,  OJAOOPEHHOM
pemieHreM  QgenepasbHOTO  Y4eOHO-METOAMYECKOTr0 OOBEIUHEHMS] 10  OoO0IIemMy
obpazoBanuio (mpoTokoi oT 15.09.2022 1. Ne6/22)

1.2. Ileqb U MJIAHUPYEMBbIE Pe3YJIbTATHI OCBOCHUS TN CIUNINHBI

1.2.1. Heasimu usyuyeHus (PU3UKH ABJIAIOTCH:

* (opmupoBaHHEe y OOYYAIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH (PU3WYECKMX 3HAHWW JJI COBPEMEHHOTO KBAIU(DHUIIMPOBAHHOTO
CHEIUATKCTA MPU OCYIIECTBICHUH €TI0 MPO(PECCHOHATILHOMN JAESITEIIbHOCTH;

* OBJIaJICHUE CTICIIUPUIECKON CUCTEMON (PU3NUECKUX MOHSTHM, TEPMUHOJIOTHUEH
1 CUMBOJIMKOM;

* OCBOEHHE OCHOBHBIX (PU3UUECKUX TEOPUiL, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIAJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO IIO3HAHUS IPUPOABL,
UCIIOJB3YyeMbIMU B (u3uke (HaOMIOJCHUE, OINHCaHWEe, HW3MEPEHUE, BBIJIBUKCHHE
TUIIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSIMU O0OpalaThiBaTh JIJaHHBIC HKCIEPUMEHTA, OOBSICHSTH
MOJIYYCHHbIC PE3YyJbTaThl, YCTAaHABIMUBATh 3aBUCHUMOCTH MEXIAYy (PU3UUECKUMU
BEITMYMHAMU B HAOJIFOAEMOM SIBJICHUH, JIeJIaTh BBIBOIBI;

* (dopmupoBaHHe yMEHUS pemarh (U3NYECKUE 3a7aud Pa3HbIX YpPOBHEH
CJIO’KHOCTH,;

* pa3BUTHUE IO3HABATENIbHBIX HHTEPECOB, HWHTEIJICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW B mpoIecce MPUOOpPETEeHUs 3HAHWW C HWCIOJIb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIMU U COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTUM; YMEHUI
dbopmynrpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO IIO3UIIMIO [0 OTHOIICHUIO K
dbuznyeckoit nHGoOpMaIrHU, MOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB;

* BOCIIUTAHHUE YYyBCTBA FOPAOCTHU 3a POCCUUCKYIO (PU3NYECKYIO HAYKY.

Oco0eHHOCThIO (POPMUPOBAHUSI COBOKYIHOCTH 3aJa4 HM3yYECHUs] (PUBHKHU IS
CUCTEMBI  cpenHero  mnpodecCHOHaNbHOrO  OOpa3oBaHMsI  3aKIIOYAeTCs B
HEOOXOAMMOCTHU pealin3alui npodhecCuoHaNbHOW HAMPaBICHHOCTH PEIIaeMbIX 3ajad,
yuéTa ocoOeHHOCTEHN chephl 1eITeTbHOCTH OYAYIIUX CIEeIMaIUCTOB.

OcBoenne kypca O/l «Duznkay» npeanojgaracT peleHue Caeayonmx 3a1ay:



* mpuoOpeTeHne 3HaHUM 0 QyHIaMEHTANbHBIX (U3UUYECKUX 3aKOHAX, JIeHKAIINX
B OCHOBE COBpPEMEHHOW (u3nyeckod KapTHUHBI MUpPA, TPUHIMIOB JIEHCTBUA
TEXHUYECKUX YCTPOUCTB U MPOU3BOJCTBEHHBIX MPOIECCOB, O HAMOO0JIEe Ba)KHBIX
OTKPBITUSIX B 00JIacTH (PU3MKH, OKA3aBIIMX OIPEJEIAIONIee BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

* noHuMaHue (U3UYECKOU CYIIHOCTH SIBICHUM, MPOSBISIONIMXCS B paMKax
MIPOU3BOJICTBEHHOH JESATEILHOCTH;

* OCBOCHHE CIOCOOOB HWCMOJL30BAHMS (PU3NUECKUX 3HAHWA IS PEHICHUs
MPAKTUYECKUX U MPOPECCHOHAIBHBIX 3a/lad, OOBSCHEHUS SBICHUN TPHUPOIBI,
MPOU3BOJICTBEHHBIX M  TEXHOJOTMYECKUX IPOLECCOB, MPUHIMIOB JACHUCTBHUS
TEXHUYECKUX MPUOOPOB M YCTPOHCTB, oOecreueHHsl OE30MacHOCTH IIPOU3BOJICTBA U
OXpaHbl MIPUPO/IBI;

* (hopMupoBaHHEe YMEHUHN peliaTh Y4eOHO- IPAKTUUYECKUE 3a/1aul PU3UYECKOTO
coJiep KaHus ¢ y4ETOM npodecCuoHaNIbHON HAIIPaBIECHHOCTH;

* MPUOOPETEHNE OMbITa TO3HAHUS U CaMOIIO3HAHUS, YMEHUIN CTAaBUTh 3aJlauydl U
pemaTh npodJieMbl ¢ Y4ETOM NpodeccuoHaIbLHON HAMTPABICHHOCTH;

* popMupoBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBATh (PUINYECKYIO
uH(popMaIuio ¢ y4éTom npodeccruoHaIbHON HaMPaBICHHOCTH;

* MOATOTOBKA O0YYarONIMXCS K YCIEUIHOMY OCBOCHMIO UCIUIUIMH U MOAYyJeH
npoecCHoHaNBbHOTO MUKIa: (OPMUPOBAHUE Y HUX YMEHHM U OIBITA JCSTEIHHOCTH,
XapaKTepHBIX I mpodeccuid / MOMKHOCTEH CIyKallX WM CHEIUATBHOCTEH,
MOJIy4aeMbIX B TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaAHU3AIUSX;

* IOATOTOBKA K (POPMHUPOBAHUIO OOIIUX KOMITETCHIIUN OYyIIero CreruaincTa;
caMo0o0pa3oBaHus, KOMMYHUKAIIMHM, COTPYJAHHYECTBA, MPHUHATUS pEIICHUH B
CTaHJAPTHOM M  HECTAHJAPTHOW CHUTyalusiX, [MPOCKTUPOBAHUS, IPOBEIACHUS
busndeckux M3MepeHu, 3pHEKTUBHOTO U O€30MACHOTO MCIOJIb30BAHUS PA3IMYHBIX
TEXHUUYECKUX YCTPOMCTB, COONIOJIEHUS] TIpaBWJI OXpaHbl TpyJaa mpu padoTe C
bu3znueckuMu npudopamMu U 000pyA0BaHUEM.

B pesynbrate 0CBOCHUS JUCHUILUIMHBI 00YUarOITUNCS I0KEH 3HATh:

* CMBICJ MOHATHI: PU3NUECKOE SBJICHUE, TUIOTE3a, 3aKOH, TEOPHUs, BEUIECTBO,
B3aMMOJICUCTBHUE, JJIEKTPOMArHUTHOE II0JIe, BOJHA, ()OTOH, aToM, aTOMHOE SJIpo,
MOHU3UPYIOIIUE U3ITYUYEHNUS,

* CMBIC]T (PU3UYECKUX BEIUYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHiIa, UMITYJIbC,
paboTa, MeXaHWYeCKas HHEPrus, BHYTPEHHSsSI dHEPrus, aOCOIIOTHAs TeMIeparypa,
CpelHsisi KUHETUYECKas DSHEprus YacTHI] BEIIECTBA, KOJUYECTBO TEIUIOTHI,
AJIIEMEHTAPHBIN 2JIEKTPUUYECKUM 3apsizi;

* CMbICH (U3UYECKUX 3aKOHOB KJIACCUYECKOM MEXaHUKHU, BCEMHUPHOIO
TATOTEHUs, COXpPAHEHUS OHHEPruM, HMIYJbCca U  OBJIEKTPUYECKOTro  3apsja,
TEPMOJIUHAMUKH, SJIEKTPOMArHUTHON UHIYKIIMH, HOTOdPdeKTa;

* BKJIaJ] POCCUMCKUX U 3apyOCKHBIX YUCHBIX, OKa3aBIIMX HAUOOJbIIEE BIUSHUE
Ha pa3BUTHE (DU3UKH;

B pesynbrate 0CBOCHUS JUCHUIUIUHBI 00YUYaIOIIUICS TOJKEH YMETh:

* IPOBOJIUTH HAOJIOICHUS, TUIITAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI,

* BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,



* IPUMEHSThH TOJyYCHHbIC 3HAHUA 10 (PU3MKe /ISl 0OBSICHEHUSI pa3HOOOPA3HBIX
(bu3NYeCcKuX SIBJICHUI 1 CBOWCTB BEIIECTB;

* MPAKTUYECKHU UCIOJIH30BaTh (PU3UYECKHUE 3HAHMUS;

* OLICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaIIUH;

* UCIOJIb30BATh MMPUOOPETCHHBIC 3HAHUSI U YMEHUS JIJIs1 PEIICHUS MTPAKTUYECKUX
3aJla4 TIOBCEJIHEBHOM JKHM3HU, oOecreueHUus OCE30IMaCcCHOCTH COOCTBEHHOHN KHM3HHU,
PallMOHAJILHOTO MPUPOAONOIB30BAHUS U OXPaHbl OKPY>KAIOIIEH CPebl.

* ONMUCHIBATH U OOBSCHATH (PU3WUYECKHUE SBJICHHUS W CBOWCTBA TEJ: CBOMCTBA
ra3oB, KUJKOCTEH U TBEPJbIX TEJ; JIEKTPOMArHUTHYIO UHIYKIIMIO, pACOPOCTPAHECHHE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3JIIYYEHHUE M IOIJIOIICHHE
cBera aToMoM; PoTorhDexT;

* OTJIMYATh TUTIOTE3BI OT HAYYHBIX TEOPHIA;

* JIeJaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBLHBIX JAHHBIX;

* IPUBOJUTH TPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIONEHUS U HKCIEPUMEHT
SIBJISIIOTCS OCHOBOWM JIJI1 BBIJIBMDKCHUSI THUIIOTE3 U TEOPUH, TMO3BOJSIOT IPOBEPHUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJAOB; (U3Uueckass TEOpUs JAaeT BO3MOXKHOCTH
OOBSICHSITh WU3BECTHBIC SIBJICHUS MPUPOABI U HaydHble (haKThl, MPEACKA3bIBAThH EIIIe
HEU3BECTHBIC SIBJICHUS,

*IPUBOJAUTH NPUMEPHI MPAKTUYECKOrO MCHOJb30BAHUS (PU3UUECKUX 3HAHUM:
3aKOHOB MEXAaHUKH, TEPMOJMHAMUKHA U JIEKTPOJAUHAMUKHU B SHEPTE€TUKE; PA3IIUUHBIX
BHUJIOB DJICKTPOMArHUTHBIX W3JIIYYEHUWU HJIsI Pa3BUTUS PAJAMO M TEIEKOMMYHUKAIUH,
KBaHTOBOW (DU3UKH B CO3/IaHUH SIICPHOM SHEPTETUKH, JIA3EPOB;

* BOCIIPUHUMATh U HA OCHOBE MOJYYEHHbBIX 3HAHUW CaMOCTOSITEJIbHO OLIEHUBATh
uHdopmaiuio, cojaepxamryrocss B cooOmieHusix CMMU, MHWurepHere, HayuyHO-
HOIMYJISIPHBIX CTAThsIX.

* IPUMEHATD MOJTYUYEHHbIE 3HAHUS JUIsl pelieHus: GU3NYeCcKuX 3ajady;

e OompeAeNsITh XapakTep (unueckoro mpouecca 1o rpaduxy, TadIuIe,
hopmyie;

* UBMEPATH PsAZl PUBMUECKUX BEJIMYMH, IPEACTABISAS PE3yIbTaThl UBMEPEHUN C
YYETOM MX MOTPELTHOCTEMN.



1.2.2. Ilnanupyemblie 00pa3oBaTe/ibHbIE Pe3yJIbTAThI

B pamkax mnporpammbl

y4eOHOM  JTMCITUTIIINHBI

OOYYarOIIIMMHUCS CIEIYIONUX Pe3yIbTaTOB:

IJIAHUPYETCS. OCBOCHHE

Koa u HauMeHOBaHuUe

HJ'[aHI/IpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

(])opanyeMbulx JInuHoCTHBIE: MeranpeamerHsbie: IIpeameTHbIe:
KOMIeTeH Ui
OK 01 Bribupars | JI1. PaszButne | M.1.Mcnonbs3oBanue | Il.1.dopmupoBaHue
crocoObl pelIeHUs | YyBCTBA TOPAOCTH M | pa3IMYHBIX  BHJOB | IPEJICTaBICHUM O pOIH U
3a1a4 YBa)KEHUS K | MO3HaBaTEIbHON MmecTe ¢buzuku B
npodeCCuOHATbHON HUCTOpUHU U | ICITEIbHOCTA I | COBPEMEHHOM Hay4YyHOH
JeSITeTbHOCTH JTOCTHKEHHSIM pereHus KapTUHE MHpa; MOHUMaHHE
MIPUMEHUTEIHHO K | OTE€4EeCTBEHHOM buznyeckux 3anad, | pusnueckon CYILIIHOCTHU
Pa3IUYHBIM ¢u3nueckoil Hayku; | IpUMEHEHHE HaOJIr01aeMBbIX BO
KOHTEKCTaM; buznvecKku OCHOBHBIX METOJOB | BceneHHol sABIEHUN, poiau
IpaMOTHOE MIO3HAHUS ¢u3uku B (HOpMUPOBAHUU
MOBEICHUE B | (HaOmroieHus, KpyTro3opa u
npodeccuoHaIbHOM | onucaHus, (byHKINOHATBHOMN
JESTEeITbHOCTH U | I3MEpEeHHS, TPaMOTHOCTH YEJIOBEKa JUIS
ObITY IPU | KCIIEPUMEHTA) JUIsl | peIIeHUs NPAaKTUYECKUX
oOpanieHnu C | m3y4eHus 3ama4
npubopamu U | pa3JIMYHBIX CTOPOH
YCTPOKWCTBAMH OKpY’KaroIeu
JIeCTBUTEIILHOCTH
OK 02 HcnonszoBate | JI.2. T'otoBHOCTh K | M.2.Pa3Butue I1.2.DopmupoBanue
COBpPEMEHHBIC MIPOIOJKEHHIO UCTIOJIb30BaHUS OCHOBOITOJIATAIOLIHX
CpeJicTBa MOUCKa, o0Opa3oBaHHUs U | OCHOBHBIX buznyeckux MOHSITUH,
aHanm3a u TIOBBIIICHUS UHTEJUIEKTYyallbHBIX | 3AKOHOMEPHOCTEH, 3aKOHOB
UHTEpIIpeTaluu KBaMUKALlMM B | ONepaluii: U TEOpWil;  yBEpEHHOE
uHpOpMaLnH, U n30paHHOU MIOCTAaHOBKH 3aJauu, | UCIIOJIb30BaHUE (PU3NUECKOM
nH(pOpMaITMOHHBIE npodeccuonanbHON | GopMyIHpOBaHUS TEPMHUHOJIOTHU u
TEXHOJIOTUH JUISI JeSATeIbHOCTU U | TUNIOTE3, aHaJh3a W | CUMBOJIUKHU
BBITIOJTHEHUS 3a/1a4 00BEKTUBHOE CUHTE3a, CPaBHEHMS,
npodeccCuoHaNbHOM OCO3HaHUE ponu | 06o0mIeHMS,
JIeSITEIbHOCTH; buznyecKux CUCTEMAaTH3allHH,
KOMIIETEHIINH B | BBISIBIICHUS
ITOM; PHYUHHO-
CJIEZICTBEHHBIX
CBsI3EH, MOHCKa
aHaJIOr OB,
bopMyHpoBaHUS
BBIBOJIOB TUISE
W3yYeHUS
pa3UYHBIX  CTOPOH
bu3IIeCKuX
OOBEKTOB, SIBIICHHI
U TIPOIECCOB, C
KOTOPBIMU
BO3HHUKAET
HE0O0X0IMMOCTh
CTAJIKUBATHCSI B




npohecCHOHATBLHOM
chepe

OK 03 Ilnanuposats u | JI.3.PazButueymenu | M.3.Pazsutueymenu | I1.3.dopmupoBaHueBnageHu
pealin30BbIBaTh o UCIIONIb30BATh | 5 TEHepUpOBATh | I OCHOBHBIMH  METOJIaMU
COOCTBEHHOE TOCTHKEHHS Wled M ONPEACATh | HAyYHOTO MO3HAHUS,
npodeccuoHanbHOE U | COBPEMEHHON CpEJICTBa, UCIONB3YEMBIMU B (U3HKE:
JTUYHOCTHOE Pa3BUTHE, | GU3NYECKON HAyKU | HEOOXOAUMBIC IS | HAOJIFOJICHUEM, OIMCAHUEM,
MpeaNpUHUMATENbCKY | U (bu3nyecKux | UX peanuzaluuu U3MEpEeHHEM,
10 JICITEIBHOCTh B | TEXHOJIOTUI ISt IKCIIEPUMEHTOM
npodeccuoHanbHOM MOBBILICHUS
chepe, HCMIONB30BATH | COOCTBEHHOTO
3HAHUA 10 | HHTEJUIEKTYaIbHOTO
¢duHaHCOBOM pa3BUTHA B
IPaMOTHOCTH B | BEIOpaHHOM
Pa3INYHbIX npodeccuoHaIbHOMI
KUZHEHHBIX NesITeIbHOCTH
CUTYaIHSX;
OK 04 D¢dexrusno | JI.4. Ymenue | M.4.ymenue I1.4.Yvenust oOpabarbIBaTh
B3aMMOJICIICTBOBATh M | CAMOCTOSATEIHHO UCIIOJIb30BaTh pe3ybTaThl U3MEpEHHI,
pabortath B | 10OBIBaTh ~ HOBBIC | pa3IMYHbIC 00OHapy’KMUBaTh 3aBUCHMOCTb
KOJUJIEKTHBE u | s ce0st | HCTOYHUKHI IS | MEXKIY (buznueckuMu
KOMaH/Ie; ¢busnueckne 3HaHUs, | TOTyYCHHS BEJIMYMHAMU, OOBSICHATH
UCIIOJNB3YS i | pusudeckon MOJIyYEeHHBIE PE3yJbTaThl U
3TOr0  JIOCTYHHBIE | HH)OPMAIHH, JIeJIaTh BBIBO/IBI,
WUCTOYHUKHU OLICHUBATh ee
uHpOpMaInH; JIOCTOBEPHOCT;
OK 05 OcymectBusats | JI.S.YMenue M.S. ymenue | IL.5.ChopmupoBaHHOCTH
YCTHYIO U BBICTPAUBATh aHaJU3UPOBATh U | yMeHHs pemaTth Gu3nvecKue
MUCHbMEHHYIO KOHCTPYKTHBHBIE NPEJCTaBISITh 3a]a4H;
KOMMYHHUKAIHIO Ha | B3aUMOOTHOWIEHHUS | MHPOPMALIUIO B
roCy/1apCTBEHHOM B KOMaHjae IO | pa3JIM4YHbIX BUJAX;
SI3BIKE Poccwuiickoii | pemienno  00mUX
denepanu ¢ y4eTOM | 3ajady;
ocobeHHOCTeH
COILIMAJILHOTO u
KyJIbTYPHOTO
KOHTEKCTa;
OK 06 [IIpossuars | JIL.6. Ymenue | M.6.ymenue I1.6.ChopmupoBaHHOCTD
Ipa)aaHCKO YOpPaBIATH  CBOEH | MyOIUYHO YMEHHUS MIPUMEHSITh
NaTPUOTUYECKYIO M03HABATEIBHOM IPEeCTaBIIATh MOJyYCHHBIC 3HAHHS  JUIS
MO3UIIHIO, NesITeNIbHOCTHIO, pe3yNbTaThl 00BsICHEHUS yCIIOBUH
J€MOHCTPUPOBATh IPOBOJIUTH COOCTBEHHOTO OpOoTeKaHus  (PU3UUECKUX
OCO3HAHHOE CaMOOIICHKY YpPOBHS | UCCIIEIOBaHMS, SABJICHUN B npupone,
MOBEJICHHE HA OCHOBE | COOCTBEHHOTO BECTH  JIUCKycCHUH, | IpodeccHoHaIbHON cdepe u
TpPaJULIMOHHBIX MHTEJUIEKTYaJIbHOTO | JOCTYITHO u | s MPUHSTUS
00111eYeI0OBeUeCKUX pa3BUTHA TFapMOHUYHO COYETasl | MPAKTUUYECKUX PELICHUNA B
IICHHOCTEH, B TOM coaep)KaHue 1 | HOBCEIHEBHOM JKU3HH;
qucie € y4eToM (hopmbI
rapMOHH3ALUU npescTaBIsieMon
MEXHAIIMOHAIBHBIX | uHbOpMaIny;
MEKPEITUTHO3HBIX




OTHOIIICHUH,

MIPUMEHSATh CTAaHJIAPThI

AHTUKOPPYMIIUOHHOTO

MTOBEJCHUS;

OK 07 CogeiicTBoBath I1.7.CpopmMHupoBaHHOCTH
COXPAHEHHUIO COOCTBEHHOM MO3UIMH IO
OKpY’KaIOIIEH Cpenbl, OTHOLICHHUIO K (PU3UUECKOU
pecypcocOepeKeHHUIO, uH(oOpMaIuY, MOJydaeMon
MPUMEHSTh 3HAHUS 00 U3 pa3HbIX UICTOYHHUKOB.
W3MEHEHUU KJIMMarTa,

MIPUHIUITBI

OepeKITUBOTO

IIPOU3BO/ICTBA,

3¢ pexTHBHO

JIEICTBOBATH B

Ype3BbIYANHBIX

CUTYalMSIX;

IIK 2.4 PaspaGatsisats | - YMEHHE OIPENCIATh KOHCTPYKTUBHBIE OCOOCHHOCTH TIPU CTPOHTEIHCTBE
TEXHOJIOTHYIECKHE JKEJIE3HBIX JIOPOT, PEMOHTE U TEKYLIEM COJEPKaHUU IKEJIE3HOLOPOKHOTO
MpoUECChI IMPpOU3BOACTBA HYTI/I,

iiﬁg?;g;g;omﬂoro Hl;iioz - TOHMMAHHUE MEXHOI02UYECKUX NPOYECcos npvouaeodcmea PEMOHMHBIX
COOPYKEHHIT pabom 2#cene3Ho000POHCHO20 NYMU U COOPYHCEHUL

1.2.3. J/InuHOCTHBIE Pe3yJIbTAThl peajiu3alui NPOrpaMMbl BOCIIUTAHUS

JIP2. TIposBAsIONINA aKTUBHYIO IPaXXAAHCKYIO MO3ULIMIO, IEMOHCTPUPYIOLINNA
MIPUBEP>KEHHOCTh MpUHLIUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKM AaKTHBHBIA M YYacCTBYIOIIMH B CTYJIEHUYECKOM M TEPPUTOPHAIBHOM
CaMOYIIpaBJICHUU, B TOM YHCIE Ha YCJIOBHUSX JOOpPOBOJIBYUECTBA, MPOTYKTUBHO
B3aMMO/ICHCTBYIONIUN U YUaCTBYIOIIUM B ACSATEILHOCTH OOIIECTBEHHBIX OpraHU3aIUu.

JIP4. IlposBiusronmid M [IEMOHCTPUPYIOIIMM YBAXKEHHE K JIOAIM TpYy.a,
OCO3HAIOUINI LEHHOCTh COOCTBEHHOro Tpyna. Crpemsiuuiics K (POPMHUPOBAHUIO B
CeTeBOM cpefie JMYHOCTHO U MPOPECCHOHATBHOIO KOHCTPYKTHUBHOTO «IIH(PPOBOTO
cuenay.

JIP23. [Ilonmyuyenue o0Oy4YalOIUMHCS BO3MOXKHOCTH CAMOPACKPBITHUS H
camopeaau3anys JINYHOCTH.

JIP30. OcymecTBidiomMii NOUCK Y KMCHOJb30BaHHE  MHGOpPMAIIH,
HEOOXOUMON TSI 3¢ HeKTUBHOTO BBINIOJIHEHHUS pa3IUYHBIX 3a1ad4,

HpO(i)GCCI/IOHaJILHOFO N JIMYHOCTHOI'O PA3BUTHA.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOI JUCHMILUIUHBI U BUAbI Y4e0HOI padoThl

Bua yye6Hoii padoThl Qobvem uacos

MaxkcumaJibHasi yueOHasi Harpy3ka (Bcero) 219
Oo0s13aTes1bHAs AyAUTOPHAA y4eOHAs HArpPy3Ka 146
(Bcero)
B TOM YHCJIE:

Jlekumu, 112

71a00paTOPHBIC PAOOTHI 34

KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHast padoTa 00y4aromerocs 73
(Bcero)
HTorosasi arrecranusi B popme ycTHOro 3x3amena (1, 2 cemectp)




2.2. TemaTuveckuii JIaH U coep:kanne yueOHoi Aucuuminusl (YII)

2.2. TemaTuuyeckuii JIaH U copep:xkanne yueOHoi qucuunianusl OY /1. 10 ®PUUKA

HaumeHoBaHue pa3jie/ioB
U TeM

Conepxanue y4eOHOro MaTepuaJa, JJadopaTopHbie U
NMpaKkTHYecKue padoThbl, HHANBUAYAJIbHBIH MPOEKT (eciu
npeoycmMompeHwl)

O0BbeM yacoB

dopmupyemble 001IHE U
npodeccuoOHATbLHbIE
KOMIIETEeHIIUH

2

4

BBenenune

Pu3zuka 1 MeTOoAbI
HAYYHOI'0 MNO3HAHHUSA

Coaep:xaHue y4e0HOr0 MATEpHAIA:

®dusznka — (QyHIaMEeHTalbHAas Hayka O mnpupojae. EcrecTBeHHO -
HAay4YHbBIH METOJ TO3HAHUS, €ro BO3MOXHOCTH U  TPaHUIIBI
OPUMEHUMOCTH. OKCIEPUMEHT W TEOpUs B MPOUECCEe MO3HAHUSA
npupoasl. MoaenupoBanue (U3NYECKUX SBICHHHA U rmporeccoB. Ponb
SKCIEPUMEHTA U TEOPUH B IPOLECCE MO3HAHMS NpUpoabl. Duznueckas
BennurHa. Ou3udeckue 3aKOHbL. [ paHUIBI TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB W Teopuid. [Ipuniun coorBercTBus. [loHsATHE O (dU3MUECKOI
KapTuHe wmupa. [lorpemHocTH W3MEpeHHd (QU3NYECKUX BEIUYHH.
3nauenue ¢uzuxku npu oceoenuu npogeccuti CIIO u cneyuanvrocmeti
cro.”

OK 03, OK 05; JI.1.-J1.6.;
M.1.-M.6.; T1.1.-T1.7.; JIP2,
JIP4, JIP23, JTP30

CamocTosiTeapHas padoTa 00yJaroIUXCs: MOJYIHTh TPOU3BOTHBIC
equaunel B cucteme CH.

Pa3zpen 1. Mexanuka

28

Tema 1.1.
OCHOBBLI KHHEMATHKH

Tema Ne 1.1.1 Mexannueckoe IBHKEHHE U €r0 BUIBI.

Conep:xanue y4eOHOro MaTepuasia:

MarepuanpHas Touka. Ckansipuvle U BeKMOpHvle  (husuyecKue
genuuunbl.. OTHOCHTENHLHOCTh MEXaHMYecKoro apmxenus. CucTema
orcuera. [Ipunmun otHocutenbHOocTH ["anmuies. CriocoObl omucaHus
nBrkeHus. Tpaektopus. IlyTe. Ilepemenienue.

Tema Ne 1.1.2 Buabl 1BuskeHusi (paBHOMEpPHOe, PABHOYCKOPEHHOE)
M UX rpaguyeckoe OMMUCaHMe.

OK 01-OK 07; JI.1.-JL.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30




Coaep:xanue yueOHOro MaTepuaJa:

PaBHOMepHOe mnpsimonuHeliHOe nBUkeHHe. CKOpocTh. YpaBHEHHE
NBUKEHMs. MrHOBeHHas U cpenHsAs ckopoctu. Iloctymatel Teopun
OTHOCUTENBHOCTU. (OCHOBHBIE CIEACTBUS U3 IMOCTYJIaTOB TEOPUHU
OTHOCHUTEIIBHOCTH.  YCKkopeHue. IIpsMonuHeniHOE  IBHKEHHE C
MOCTOSIHHBIM YCKOpPEHUEM. J[BM)KEHME C IOCTOSIHHBIM YCKOpPEHHEM
cBOOOMHOTO mTajeHus. J[BmwKeHue Tena, OpOIICHHOTO IO YIJIOM K
rOpU30HTY. PaBHOMEpHOE NIBM)KEHHE TOYKU IO OKPYKHOCTH, YIJIOBAst
ckopoctsk. LlenTpocTpemurensHoe yckopenue. Kunemaruka abcooTHO
TBepaoro Tena. [IpuMeHeHne 3aKk0HOB KUHEMATHKHU K PEICHUIO 3a/1a4.

CamocTosTenpHas padoTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a4H,
3aI0JIHUTh CPABHUTENBHYIO TAOIHUITY MPSMOJIMHEHHBIX JIBHIKCHHUH.

Tema 1.2
OcCHOBBI JHHAMHUKH

Tema Ne 1.2.1 OcHoBHasi 3a1a4ya TMHAMHUKH.

Conepxanue y4eOHOro MaTepuasia:

Cuna. Macca. Ilpunnun cynepnosuniuu cui. [lepsorit 3akon HeroToHa.
Bropoii 3akon Hetotona. Cusibl B ipupoje. Tpetuii 3akoH HproToHa.

Tema Ne 1.2.2 JIBuskeHune moj AeiicTBMeM CHJI YIIPYTOCTH M TPEHMUSI.
Coaep:xanue yueOHOro MaTepuasa:

Cunvt mpenus.? Cunbl ynpyroctu. 3aKkoH BCeMUpPHOTo Tsarotenus. Cuna
TSOKECTM W CWJIa BCeMUpHOro TtaroreHus. IlepBas kocmuueckas
CKOpOCTh. /[BrmxkeHue muaHeT U Manbix Ted ConHeuHOM cucteMbl. Bec.
ONEMEHTHI PENSTUBUCTCKON JTUHAMMKHU.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

CamocTosiTesbHas paboTa 00yJaromuxcs: Y9eOHHK, 3a/1aUH.

Tema 1.3
3aKoHBI COXpaHeHus!

Tema Ne 1.3.1. 3aKkoH coxpaHeHUs] HMITIYJIbCA.

Conep:xxanue yueOHOro MmarepuaJa:

Wmnynse Tenma. HMmnynsc cuiibl. 3aKOH COXpPAaHEHUS MMITyJbCa.
PeakTuBHOe nBukeHue. Pemenue 3agauy.

Tema Ne 1.3.2 3aKoH coXpaHeHHsI MOMEHTAa HMITYJIbCA.

Conep:xxanue yueOHOro MmaTepuaJa:

3aKOH COXpaHEHHs MOMEHTa MMITylIbca. Mexanuyeckasa paboma u
Mmownocme.” Pemienwue 3anau. Kunemuueckas suepeus. Illomenyuanviasn
oHepaus. 3akon coxpanenus. mexanuueckou 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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TSOKECTHM W cuibl ynpyroctd. KoHcepBatuBHble cuiibl. [lpumenenue
3axon06 coxpamnenus.” VICONBb30BaHME 3aKOHOB MEXAHUKH IS
OOBSICHEHUS JBWKCHUS HEOCCHBIX TEN W I Pa3BUTHS KOCMUYECKUX
UCCJICIOBAaHUM, TPaHUIBl MPUMEHUMOCTH KIACCHUECKOW MEXaHUKH.
Ilpakmuueckoe npumeHenue @QuU3UYECKUX 3HAHULL 6 HNOBCEOHEBHOU
JHCUBHU O UCNONIL30BAHUS NPOCBIX MEXAHUZMOS, UHCHPYMEHMOS,
MPAHCROPMHBIX Cpeocms.”

CamocTtosaTenbpHas pabota o0yyaronuxcs: y4eOHUK, 3aa4u 4
Tema 1.4 Tema Ne 1.4.1 PaBHoBecue TeJ1. 3auer no pasaeiny «MexaHuka. OK 01-OK 07; JI.1.-J1.6.;
CraTtnka Coaep:xanue yueOHOro MaTepuasa: 2 M.1.-M.6.; I1.1.-11.7.; JIP2,
Pemenne 3amad no reme «PaBHOBECHE TED. JIP4, JIP23, JIP30
CamocTtosaTenbHas paboTa OOy4aromuXcs: MOJATOTOBKAa K 3a4eTy IO
pazaeny «MexaHHuKa» 2
Paznen 2. MoJiekyJsipHasi pU3MKa U OCHOBbI TEPMOJIMHAMUKH 33
Tema 2.1 Tema Ne 2.1.1 Ocnogénbie nonoxcenusn MoaeKyaapHo - KUHEMU4ecKoil
OCHOBBI MOJIEKYJISIPHO- | meopuu™® U UX ONbITHbIE 000CHOBAHMSI.
KHHETHYeCKOI Teopuu Conep:xxanue yueOHOro MmarepuaJa: 2
ra3oB Pa3mepsl u Macca Mosiekys u atoMoB. bpoyHoBckoe Brkenue. Cuiibl U
SHEPTrUsi MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBHSL.
Tema Ne 2.1.2. MoaeJsib nieajJbHOro ra3a.
Conep:xxanue yueOHOIro MaTepuaJa: OK 01-OK 07; JI.1.-J1.6.;
Cmpoenue 2a3006pasznvix, HCUOKUX u meepovix mei.” VIealbHbli ra3. M.1.-M.6.; 11.1.-11.7.; JIP2,
Jlasnenue ecaza.* (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KHHETHYECKON JIP4, JIP23, JIP30
Teopun Tra3oB. Pemenue 3amad. Temmeparypa W €€ HU3MEPEHUE. )
AOCONIOTHBI  HyJNb TeMmIepaTypbl. TepMoaMHaMUYecKas MIKaia
temriepaTtypbl. CKOpPOCTH [JBHXKEHHUS MOJEKYJ1 U UX H3MEpPEHHE.
N3ompoueccer u ux rpaduku. I asosvle 3akoHbl. YpagHeHue coCmostusl
udeanvnozo 2asa. Monapuas eazoeas nocmosauna. Pewenue 3adau c
npogheccuonanbHoll HanpaeIeHHOCmbIo.
CamocTosiTeabpHast padoTa 00yJaronuxcs: Y4eOHHK, 3a1auH. 3
JlaGopaTopHble padoThI: 2
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1. U3yuyenne m3obapHOTO Tporiecca (OmbITHAs MpoBepka 3akoHa [ 'eii-
Jlroccaka, boiins - Mapuotrra)

Tema 2.2
OCHOBBI TEPMOAMHAMUKHA

Tema Ne 2.2.1. OcHOBHbBIE IIOHATHS U Onpeae/ieHns. BHyTpeHHsis
JHeprus M padora rasa.

Coaep:xanue yueOHOro MaTepuaJia:

BHyTpenHsist sHeprust cucteMbl. BHyTpeHHss sHeprus uaeanbHOro rasa.
Paboma u mennoma xax ¢ghopmul nepeoauu suepeuu. Tennoemxocms.
Voenvnas mennoemxocms.” KonnyectBo Ttemnotsl.  Vpasuenue
mennogo2o bananca.”

Tema Ne 2.2.2 IlepBblii 1 BTOPOil 3aKOH TEPMOJAMHAMHMKH H €0
CTATHCTHYECKOT0 UCTOJIKOBaHNE. HeoOpaTUMOCTh TEeMJIOBBIX
MPOLECCOB.

Copep:xanue yueOHOro MaTepuaJa:

[lepBoe Hauano TepMoauHaMuku. AnuabaTHblii mpouecc. [lpunyun
Oeticmeusi mennoeoii mawiunvl. KIIJ] mennoeozo deuzamens.” Bropoe
HAa4yaJl0  TEPMOAMHAMUKH.  X0I00UNbHble — MAUIUHDL. Tennosvie
osuzamenu.” OXpaHa IPUPOJIBL.

Tema Ne 2.2.3 Pemnenne 3an1a4 Ha TeMy: «3aKOHBI
TePMOJAMHAMMKID).

Coaepsxanue yueOHOro MaTepuaJa:

Pewienue 3a0au ¢ npogheccuonanbHol HanpaeIeHHOCMbIO.

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

CaMocTosTeIbHas pa60Ta o6yqarom14xc;{ y‘{e6HI/IK, 3agauun

Tema 2.3
ArperaTHbie COCTOSIHUSA
BenlecTBa U pazoBbie
nepexoabl

Tema Ne 2.3.1 HacpllleHHbIE U HEeHACBHIILIEHHbIE MAPbI.
Conepxanue y4eOHOr0 MaTepuasia:

Hcnapenne n koHaeHcauus. HachllleHHBI M HEHACBIIICHHBIA Map U
ero CBOICTBA. AGCOMOMHAA U OMHOCUMENbHAS 6LANCHOCIb 6030YXA.
[Ipubopsl [y1s1 ompezeneHus BIAXHOCTH Bo3Ayxa. Touka poChL.
Kunenue. 3aBucUMOCTh TeMmmepaTrypbl KUIEHHUS OT JIaBJICHHUS.
Kputnueckoe cocrtositnue BemiectBa. [lepecpemwiii nap u e2o
UCNONb306aMUE 6 MEXHUKe.

Tema Ne 2.3.2 Mogeab cTpoennst ;kuakocT. [loBepxHocTHOE
HATSI2KEHNE U CMaYMBaHHUe.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; I1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30
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Conep:xanue y4eOHOT0 MaTepuasa:

XapakTepucTHKa KUJIKOTO COCTOSIHUS BellecTBa. [[0BepXHOCTHBIN ClIOH
KUAKOCTU. OHEprusi IMOBEPXHOCTHOTO CJIOSl. BIMKHUN THOpAOOK.
Ilosepxnocmnoe namsowcenue. Cmauusanue. Henenus Ha epanuye
orcuokocmu ¢ meepObim menom. KanuuispHsle sSBICHHS.

Tema Ne 2.3.3 Mogesb cTpoeHusi TBEPAbIX TeJl. MexaHn4veckue
CBONCTBA TBEpPIbIX TeJl.

Conepxanue y4eOHOro MaTepuasa:

XapakTepucTuka TBEpJOTO COCTOSIHUS BeliecTBa. Kpucmaniuueckue u
amopguvie mena.” Ynpyrue cBOWCTBa TBepAbIX Tel. 3akoH [yka.
Mexanunyeckue cBoiicTBa TBepAbIx Ten. [lmactuueckas (octatodHas)

nedopmarus.  Koasgguyuenm nuneiinoco pacwuperus. Tennosoe 2
pacuuperue meepovix men u sHcuoxocmetl. Koaghgpuyuenm obwvémmnoeco
pacwupenusi. Yuem pacwupenuss ¢ mexuuxe. Ilnagnenue. Yoenvhas
mennoma naaénenus.” Kpucrammsauus. [pakmuyueckoe npumenenue 6
NOBCEOHEBHOU  JCU3HU  (DUBUYECKUX 3HAHULL O CEOUCMBAX 2a308,
JrcuoKkocmelt U meepovix mei.”
CamocrosiTenbHas paboTa 00y4aromuXxcs: y4eOHUK, BBIPACTUTH JJOMa
KPHUCTAILI COJIM U OMHCATh MPOIECC KpucTaum3anuu. [loaroroska k 5
3a4ery 1o pasaeny «MosekyispHas Gpu3rka U OCHOBBI
TEPMOTMHAMUKH
Tema 2.3.4 KontpoabsHas padora Nel nmo pasgeny «MoJiekyJasipHas )
(u3nKka ¥ OCHOBBI TEPMOTHHAMHUKI»
JlabopaTopHblie padoThI:
2. OnpeneneHne BIAKHOCTH BO3/IyXa. 2
3.0mpeneneHue  kodpPUIMEHTa  MOBEPXHOCTHOTO  HATSHKCHUS 2
KHUJIKOCTH
Paznea 3. DiiekTpogMHAMHKA 50
Tema 3.1 Tema Ne 3.1.1 B3aumogeiicTBue 3apsizKeHHBIX TeJl. JjieKmpuiecKue
DjeKTpuUecKoe nojae | 3apaosl.” OK01-OK 07; JL.1-JL6.;
2 M.1.-M.6.; I1.1.-I1.7.; JIP2,

Conep:xxanue yueOHOro MmaTepuaJa:
Dnexmpuueckue 3apsaovl. DnemMeHmapHblil deKmpudeckuil 3apso. 3aKoH

JIP4, JIP23, JIP30
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*
coxpanenus 3apsoa. 3axon Kynoua.

Tema Ne 3.1.2 dnekmpuueckoe none.*

Conep:xxanue y4e0OHOro MaTepuaJa:

Dnexmpuyeckas nocmosnuas. Inekmpuueckoe noie. Hanpsocennocmo
anekmpuueckozo noas. Ipunyun cynepnosuyuu noneii.” Ilposoonuxu 6
NeKmpuyeckom  noiae. JudneKmpuku 8  INeKMPUUecKoM  noJe.
Honspusayusa ousznekmpurxos. Paboma cun s1eKkmpocmamuyeckoco
nonsa. Ilomenyuan. Pasnocmvs nomenyuanog.” DKBHIIOTEHIUAIbLHbIE
noBepxHOCTH. (836 MedcOy  HANPSNCEHHOCMbIO U PA3HOCMbIO
NOMEHYUAN08 INEKMPUYECKO20 nos. DnexmpoemrKocme.
Konoencamopwr. Coedunenue xondencamopos 6 bamapero. Iuepeusi
3apsAdsCeHH020  KOoHOeHcamopa.  DHepeus — NeKmpuyeckozo  NoJi.
Eounuywr anexmpoemxocmu. Ipumenenue kondencamopos.”

CamocrosTenbHas pabota 00yJaronmxcs: yueOHUK, H300pa3uTh
rpaduuecKy KapTHHBI IEKTPHUYECKUX TTOJICH Pa3InIHbIX CUCTEM
3apsIoB.

JlaGopaTopHbie padoThbI:
4. OnpeaeacHue dISKTPUUSCKON eMKOCTH KOHISHCATOPOB

Tema 3.2
3aKOHBI MOCTOAHHOIO
TOKA

Tema Ne 3.2.1 3akon Oma U1 y4acTKA Henu.

Coaep:xaHue yue0HOTo MaTepuasa:

Venosusn, HeobxoOoumvlie O  BO3HUKHOBEHUS U NOOOEPICAHUS
anekmpuveckoeo moxa. Cunra moxka u niommocms moxa. 3axon Oma
0J1s1 yuacmka yenu. 3a8ucumocms 2J1eKmpuUdecko20 conpomueieHus. om
mMamepuana, OIUHbL U NAOWAOU NONEPEeUHO20 CedeHUsl NPOBOOHUKA.
3asucumocms  dneKMpUUECK020  CONPOMUBTCHUSL NPOBOOHUKOE OM
memnepamypul. TemnepamypHulii Koa(hpuyuenm  conpomusieHus.
Ceepxnpo8ooumocmy. DNeKkmpoosudlCyuas Cuia UCIoYHUKA moKd.

Tema Ne 3.2.2 IlocienoBare/ibHOE M IApaJLiieIbHOE COeIMHEHUSA
NMPOBOTHUKOB.

Conep:xanue y4eOHOT0 MaTepuasa:

3axon Oma Onst noanou yenu. Inexkmpuueckue yenu. Ilapannenvroe u

OK 01-OK 07; JI.1.-JL.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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nociedosamenivioe coeouHenue npogooHuKos. 3axouvl Kupxeoga ons

o~ *
y3na. Coeounenue UCMOYHUKOS IJIeKMPULECKOL dHepeuu 8 bamapero.

O/1C ucrounuka toka. 3axon /icoyns — Jlenya. Paboma u mowmnocmo
nocmosiHno2o moka. Tennogoe delicmeue moxa.”

CamocTosTeapHas padoTa 00yJaromuxcs: yaeOHHUK, 3a1a9u 1
JlabopaTopHbIie padoThI: )
5. HN3ydyeHue 3aKOHOB TOCIEAOBATEIBHOTO M  MAPAJUIEIBHOIO
COEIMHEHUI1 MPOBOTHUKOB. 5
6. U3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHHUKA TOKA. 5
7. OnpenesneHue yAeIbHOTO COMPOTUBICHUS TPOBOHHUKA. 5
8. HccnemoBanue 3aBUCMMOCTH MOIIHOCTH JIAMITbl HAKAJIMBAHUS OT
HaNpsDKEHUs Ha €€ 3aKuMax.
2
9. Onpenenenue KIIJ[ aneKTpornTKH. 5
10. Onpenenenue TepMuueckoro kodhGuiMeHTa CONPOTUBICHHS METH.
I cemecTp:
MAKCHUMAJILHASI HATPY3KAa: 81
O0s13aTe/IbHAA HArpPYy3Ka: 57
Jleknuu: 42
JadopaTopHble 3aHATHA: 20
CamocTosiTesibHasi padoTa: 27
Tema 3.3 Tema 3.3.1 Dnekmpuueckuii mox é noJynpo6oOHUKax.”
daexTpudeckuii Tok B | Coaep:xaHue yueGHOro MmaTepuasa:
Pa3JIMYHBIX cpeaax Onexmpuyeckuti mox 6 Memauiax, 8 INeKmpoIumax, 2da3ax, 8 8axKyyme. )
Onexmponuz. 3axon snexkmpoauza Dapades. DNeKMpOXUMUYECKULL
okeusanenm. Buowl 2azo6vix paspsoos.” TepMOdIEKTPOHHAS SMHUCCHS. OK 01-OK 07; JI.1.-J1.6.;
[Tna3ma. M.1.-M.6.; I1.1.-11.7.; JIP2,
Tema 3.3.1 CoOcTBeHHAasi U IPUMECHAs MPOBOJMMOCTH. JIP4, JIP23, JIP30
Coaep:xkanue y4eOHOTo MaTepuasa: 5
CobcTBeHHas U MIPUMECHas IPOBOAUMOCTH. P-n mepexon. [lpumenenue
nonynpogoonukos. Ilonynposoonurxosvle npubopbl.
Tema 3.3.3 Pemenue 3a1a4 no reme «IloaynpoBoaHuKkmy. 2
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Coaep:xaHue yue0HOTro MaTepuasa:
Pewenue 3a0ay ¢ npogheccuonanbHoll HanpaeiIeHHOCIbIO.

CamocTosTeapHas padoTa 00yJaromuxcsi: IOBTOPESHHE, 3a1a4n

JlabopaTopHbie padoThbI:
11. OnpenenieHue 31€KTPOXUMHUECKOTO 3KBUBAJICHTA ME/]IH.

Tema 3.4
MarnuTHoe moJjie

Tema 3.4.1 MarauTtHoe moJie.

Conep:xanue y4eOHOro MaTepuasa:

BeKmop uﬂdym;uu MACHUMHO20 NOJIA. Hanp}lJfCEHHOCMb MACHUMHO20
nons.” JIeCTBHE MarHUTHOTO TIOJISL HA NPSIMOJIMHEWHBIN MPOBOIHHK C
TokoM. PaboTa mo mepeMenieHuio MpoBOAHUKA C TOKOM B MarHUTHOM
nosie. [IpaBuio Oypasumka. [IpaBuiio npaBoi pyKH.

Tema 3.4.2 Cuiia Amnepa. Pemenue 3agau no teme «Cuia
Amuepa».

Coaep:xanue y4eOHOro MaTepuaJa:

BsanmoneiictBue TokoB. Cuna Amnepa. Ipumenenue cunvt Amnepa.”
IIpaBuio npaBoii J1€BOM PYKH.

Tema 3.4.3 [lelicTBe MATHUTHOIO IOJIS1 HA ABHKYLLYIOCS
3apsiZKeHHYI0 YaCTHILY.

Copep:xanue y4eO0HOro MaTepuaJa:

JlelficTBME MArHMTHOTO TIOJIS Ha JABMKYyMmiics 3apsa. Cuna Jlopenya. *
Ipumenenue cunvt Jlopenya. OnpeneneHue yJIelbHOrO 3apsaa.
Maznumnvwie ceoticmea sewecmsa. Maznummas nponuyaemocms.”

Tema 3.4.4 Pemnenne 3ana4 no reMe «JIeKTPOMarHeTU3IM»
Coaep:xanue yueOHOro MaTepmuaJa:
Pewienue 3a0a4 ¢ npogheccuonanbHol HanPaIeHHOCMbIO.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

CamocrosiTenapHas padoTa 00yJaromuxcs: yaeOHHUK, 3a1a9u

Tema 3.5
JIEKTPOMATrHUTHasA
UHAYKUUS

Tema 3.5.1 DyiekTpOMArHuTHAsE HHIYKIUS.

Conep:xanue y4eOHOro MaTepuasa;

Asnenue anexkmpomaznumuoi unoykyuy.. MarHUTHBIA MOTOK. 3aKow
DNEKMPOMASHUMHOU  UHOYKYUL. Ilpasuno  Jlenya. Buxpeeoe
anekmpuueckoe noze.

Tema 3.5.2 UHAYKTHBHOCTh KOHTYPa (KaTymikH). SIBjieHne

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

Conep:xxanue y4eOHOIro MaTepuaJa:

IJ[C unoykyuu 6 08uxcywuxcs npo8oOHUKax. Henenue camouHoOyKyuu.
Hnoykmuenocmos. DHepeusi mMacHumno2o nois mokda. Bzaumocsnsv
DNEKMPUHECKUX U MASHUMHBIX NOJetl. DNeKmpomMazHumuoe noie.

Tema 3.5.3 MarautHoe 1oJjie B BellecTBe.
Conep:xanue y4eOHOro MaTepuasa;

MarunuTHas poHHUIaeMocTb. /[ua-, mapa- u eppomarneruku. Pemenne 2
3a7a4.
Tema 3.5.4. Pemienue 3an1a4 nmo teme «J1eKTPOMATHUTHASA
HHIYKIUS» )
Coaep:xkanue y4eOHOro MaTepuaJa:
Pewenue 3a0ay ¢ npopeccuonanbHoll HanpaeieHHOCmbio
CamocTtosTenbpHas paboTa 00ydaroluxcs: MOAr0TOBKA K 3a4eTy 10 5
pazaeny «JICKTPOMHAMUKA)
Tema 3.5.6 KonTposbHasi pabora Ne2 nmo pasgeny )
«JIeKTPOAMHAMHKA)
Paznen 4 Kose0anus 1 BOJTHEI 33
Tema 4.1 Tema Ne 4.1.1 Mexanuueckue KoJied0aHusl.
Mexannuyeckue Conep:xanue y4eOHOro MaTepuasa:
K0J1e0aHUA M BOJIHBI KonebarenpHoe npmwkenue. ['apmoHudeckue kosebanus. CBOOOTHBIC

MexaHndeckue konebanus. [IpeBpaienue sHeprun Mpu KojedaTeTbHOM 2
nBwkeHnn. CBOOOTHBIE 3aTyXawIIHe MEXaHHUYEeCKHue KojaeOaHwus.
Marematnueckuil MasTHUK. [IpyXKUHHBIM MasTHUK. BBIHY>XICHHBIC OK 01-OK 07; JI.1.-J1.6.;
MexXaHHJecKue Koyebanus. Pe3oHanc. M.1.-M.6.; I1.1.-11.7.; JIP2,
Tema Ne 4.1.2 Mexanu4deckne BOJHBI. JIP4, JIP23, JIP30
Conep:xxanue yue0OHOIro MaTepuaJa:
[Tonepeunbie U TPOIOJIbHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBI. 2
3BYKOBBIC BOJIHBI. YIIBTPA3BYK M €ro npuMeHeHue. MaTepdepenims,
JUudpaKIys ¥ HOJSIPU3ALMS MCXaHHUYCSCKUX BOJIH.
CamocrosiTenpHas paboTa 00yJaromuxcs: yaeOHUK, 3a1a9u 5
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Tema 4.2
JJIeKTPOMarHUTHbIE
KO0J1e0aHUSA U BOJHEI

Tema Ne 4.2.1 KoJsiebaTeabHbIH KOHTYP.

Conep:xxanue y4ueOHOro MaTepuaJa:

Cs0b00mubie snexkmpomazhumuble Konebanus. Ilpespawenue snepeuu 6
KonebamenvHom  Koumype. Ilepuo0 c60000HbIX  dIeKMPUUECKUX
xonebanutl.” MaTeMaTHYECKOE ONMCAHKUE MPOLECCOB B KOJIEGATENBHOM
koHTYype. Popmyna Tomcona.”

Tema Ne 4.2.2 3amyxarouwque 3nekmpomaznummsle Konedoanus. ™
Conepxanue y4eOHOro MaTepuasia:

l'enepamop  nesamyxarowux  1eKMPOMASHUMHBIX — KOJIEOAHUU.
Buinyoicoennvle aneKkmpuiecxue konebanus.” J1oOpoTHOCTH
K0JICOATEIIEHOTO KOHTYpA.

Tema Ne 4.2.3 KonaeHncarop 1 KaTymka B el IEPEMEHHOI0 TOKa.
Copep:xanue yueOHOro MaTepuaJa:

Emxocmuoe u  umoykmugnoe CconpomugnieHusi nepemeHHo20 MmoKd.
Axmusnoe conpomuénenue. 3axon Oma Onsl NEKMPUYECKOU Yenu
nepemennoco moka. Paboma u mowmocme nepemennoco moxa.
Pesonanc 6 anexmpuyeckoii yenu.

Tema Ne 4.2.4 Ilepemennsbiii Tok. Tpancdopmarop.

Copep:xxanue y4eOHOro MaTepuaJa:

Ilepemennviii mox. I enepamop nepemennozo moxa. Tpancgopmamopor.
Toku evicokoii wacmomvi. Ilonyuenue, nepedaua u pacnpeoenenue
OJJIEKMPOIHEP2UU. "

Tema Ne 4.2.5 JneKTpoMarHuTHoe 1oJie M JIEKTPOMarHuTHbIe
BOJIHBI.

Conep:xxanue y4yeGHOro MaTepuaJa:

CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH. JNEeKMpoMacHumuoe none Kak
ocobwlil  6u0 mamepuu. InexkmpomacHumusie 6oaHvl. (Ceolicmea

anekmpomaznumnelx  eonn..  BuOparop  I'epua. OTKpBITHIN
KojebarenbHbd KOHTYp. M3o0peTenue paauno A.C. NonoeiM. [lonsatue
0 PaauoCBS3H. [puHumn PaguoOCBs3H. Ilpumenenue

*
ONIEKMPOMACHUNIHBLIX BOJIH.

OK 01-OK 07; JI.1.-JL.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Tema 4.2.6. Pemienne 3aga4 mo teme «JIeKTPOMarHuTHbIE
KOJIe0aHHUs U BOJHbD)

Copep:xanue yueOHOro MaTepuaJa:

Pewenue 3a0au c npogheccuonanrbHol HanPaIeHHOCHbIO "

CamocrosiTenpHas paboTa 00yJaromuxcs: yueOHUK, H300pa3uTh
HOAPOOHYIO CXEMY PaIHOCBSI3H WIIM H3TOTOBUTH MOJIEIb IIPOCTEHIIIETO
paxuonpUEMHUKA.

JlaGopaTopHbie padoThbI:
12. N3yuenue paboThl TpaHchoOpMaTopa.

Tema Ne 4.2.7 KonTpoJsbHas padora Ne3 no pasgeny «Kosaedanus u
BOJIHBD)

CamocTtosaTenbpHas paboTa 00ydaroluxcs: MOAr0TOBKA K 3a4eTy 10
pazaeny «Koyebanus 1 BOJTHBI)

Pa3gen 5. OnTuka

29

Tema 5.1
IIpupoaa cBera

Tema Ne 5.1.1 CBer Kak 3JIeKTPOMATHUTHASI BOJIHA. 3aKOHbI
OTpPa’KEeHUs M NMPeJIOMJIEHHUS CBeTA.

Conep:xxanue yueOHOro MmaTepuaJa:

Toueunblii uctouHuk cBera. CKOPOCTb pPACHPOCTPAHEHUSI CBETA.
3aKkoHbl OTpaKeHUsT M mnpesiomyieHus cBeta. [Ipunnun [roiirexca.
IlonHOE OTpakeHHE.

Tema Ne 5.1.2 JIun3sl. [locTpoenne nzodpaskeHusi B JIHH3AX.
Conep:xanue y4eOHOro MaTepuasa:

Jlunzel. [TocTtpoenue n3obpakenus B TuH3ax. DopMysia TOHKON JTHUH3HI.
VBenuuenue nuH3bL. [7a3 kak onTudeckas cucrema. Onruueckue
npubopsl. Cuna ceema. Oceewénnocmp. 3aKonbl oceeueHHocmiL.”

Tema Ne 5.1.3 Pemnenne 3anau no reme «I'eomerprnyeckasi ONTHKA
Conep:xxanue yue0HOIro MaTepuaJa:
Pewienue 3a0a4 c npogheccuonanbHoll HanpasieHHoCmoio.

CamocrosiTenpHas padoTa 00yJaromuxcs: yaeOHHUK, 3a1a91

JlabopaTopHblie padoThI:
13. Onpenenenne nokasaTess NPeaIoOMIICHUS CTEKIIa

OK 01-OK 05; JI.1.-JL.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Tema 5.2
BoJsiHoBBIE cBOMiCTBA

Tema Ne 5.2.1 Untepdepennus u nudpakuus ceera. {ucnepcust
cBeTa.

cBeTa Conep:xanue y4eOHOro MaTepuasa:
HNurepdepenuus  crera. KorepeHTHOCT, ~ CBETOBBIX  JIy4eH.
Wntepdepenmss B ToHKMX  mieHkax.  Kombuma — HeloToHa. >
Hcnons3oBanne wuHTEephepeHIMM B Hayke M TexHuKe. Jludpakmms
cBera. Judpakius Ha 1menu B mapauiedbHbIX Tydax. udpakiuonnas
pemetka. [lonstue o romorpadum. Ilomspusamus monepevyHbIX BOJIH.
[Monapuszauuss cBera. JIBoitHoe JyuyenpenomuieHue. llomsiponnst.
HCIIEpCHsi CBETA.
'Z[‘[eMa Jr‘)fg 5.2.2 Paznu4Hble BUBI 3JIEKTPOMATHUTHBIX U3JIyYeHH, OK 01-OK 05; JL.1.-JL6.;
MX CBOWCTBA ¥ MPAKTHYECKHE PUMEHEHHS. M.1-M.6.; IL1-IL.7.; JIP2,
JIP4, JIP23, JIP30
Conep:xanue y4eOHOro MaTepuasa: ’
Bunel mznyuennit. Buasl criektpoB. CriekTpbl ucnyckanus. CHekTpbl 2
nornomeHust. CHeKTpanbHbIi aHaau3. YIbTpadruoIeTOBOEC U3ITyUYCHHE.
HNudpakpacHoe wuznydenue. PenTreHoBckue nyunm. KX mnpupoma u
cBoiicTBa. Illkana 3IeKTpOMarHUTHBIX U3ITYUYEHUM.
CamocrosiTenpHas padoTa 00yJaromuxcs: yaeOHHUK, 3a1a91 3
JlabopaTopHbie padoThbI:
14.  OnpeneneHue  JUIMHBI  CBETOBOM  BOJIHBI C  IOMOUIBIO 2
TU(GPAKIUOHHOMN PEIIeTKH. 2
15. HabGmroaeHue CIUIONIHOTO U JUHEHYAaTOro CIIEKTPOB.
Tema 5.3 Tema Ne 5.3.1 IlocTys1aThl TEOPUH OTHOCUTEJIBHOCTH U CJIEICTBUA
CneuunajabHasi Teopust U3 HHUX.
OTHOCUTEJIbHOCTH Conep:xanue y4eOHOTo MaTepuasa:
JIBu>keHue co cKopocThio cBeTa. [locTynaTel TEOpUKM OTHOCUTEIBLHOCTH 2
W CIENCTBUS W3 HUX. VIHBapMaHTHOCTh MOJIYJISI CKOPOCTH CBETa B OK 01-OK 05; JI.1.-J1.6.;
BakyyMme. OHeprus mokos. CBsi3b MacChl U DHEPrHH CBOOOTHOM M.1-M.6; IL1-I1.7,; JIP2,
YACTHIIEL JIP4, JIP23, JIP30
CamocTtosaTenpHass paboTa OOyYaromuXxcs: MOJATOTOBKA K 3a4eTy IO )
pazgeny «Ontuka»
Tema Ne 5.3.1 KourpoanHast padora Ned mo pasaeay «OnTuka» 2
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Paznen 6. DiieMeHTbl KBAHTOBOW GU3NKHU

23

Tema 6.1
KBaunroBas onTuka

Tema Ne 6.1.1 I'nnore3a Ili1anka o KBaHTaXx.
Conepxanue y4eOHOT0 MaTepuasa:
KBanroBas rumnotesa I[Tnanka. TemnoBoe uznydenue. KopmyckymspHo-

BONHOBOM nyanu3M. Potonsl. I'unore3a ae bpoisidi O BOJHOBBIX 2
cBoricTBax 4actuil. CooTHolIeHHe HeompeneaeHHocTel ['eiizenOepra.
JlaBnenue cBera. Xumudeckoe nelictBue cBera. OmbiThl JleOeneBa u
Baswiiosa.
Tema Ne 6.1.2 ®oToddpext. [laBiienue cBera. OK01-OK 07; JI.1.-JL.6.;
M.1.-M.6.; 11.1.-11.7.; JIP2,
Coaep:xanue yueOHOro MaTepuasa:
b . . JIP4, JIP23, JIP30
Domorgpgexm. Ypasuenue duinwmetina onst pomospgpexma. Buewrnuil )
Gomosnexmpuueckuii ¢hghexm. Buympennuti gpomosppexm. Tunwvi
gomosnemenmos. Ipumenenue pomosppexma.” Penienue 3amad 1o
Teme «KBaHTOBast ONTHKAY.
CamocTosiTesbHas paboTa 00yJaromuxcs: y9eOHHK, 3a1a9H1 2
JlabopaTopHble padoThI: 2
16. U3yuenue sBnerus Gororddekra.
Tema 6.2 Tema Ne 6.2.1 CTtpoeHne aToMa: IVIaHETAPHAA MOJIeJIb U MOJIeJIb
duzuka aTomMa u bopa. Ilorsnomenue u ucnyckanue ceera aromoM. KBanrosanue
aTOMHOI'0 JHEPruMm.
sapa Conep:xxanue yueOHOro MaTepuaJa:
Passurre B3MUIANOB Ha CTpOCHUE BewiecTBa. Monenu CTpoeHMs
aTOMHOI0 sipa. 3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpaxX BOAOpOAA. 2
Anepunas monenp aroma. OmbiTel D.Pesepdopma. Mogens aroma OK 01-OK 07; JI.1.-J1.6.;
Bogopona mno H.Bopy. Ksantoele mnoctynarel bopa. Jlasepor.” M.1.-M.6.; I1.1.-11.7.; JIP2,
PagnoakTuBHOCTE. 3aKOH pPaJMOAKTUBHOIO pacnajna. PannoakTuBHbIE JIP4, JIP23, JIP30
npespauieHus. CriocoObl HAOMIOACHHUS W PETUCTPALMU 3apsHKEHHBIX
yactuil. 9ddext BaBuiaosa - YepeHkoBa.
Tema Ne 6.2.2 CTpoeHue aTOMHOIO s1ipa. JHeprus cBsizu. CBs3b
MAacChl H SJHEPIrUH. )

Conep:xxanue yueOHOro MmaTepuaJa:

CrpoeHue artoMHOro sjpa. JledekT Macchl, SHEpPIrHsl CBSI3M M
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YCTOI>'I‘{I/IBOCTB ATOMHBIX AJI€P.

Tema Ne 6.2.3 SinepHble peakuum.
Coaep:xanue yueOHOro MaTepuaJia:
Snepuble peaxkuuu. SAoepuas osuepeemuxa.” DHePreTUUECKHI BBIXO.

SIIEpHBIX  peakuuil. VCKyCCTBEHHas paauoakTUBHOCTH. Jlenenue 2
Tsokenslx saep. LlenmHas snpepHas peakuus. Ympasisemas LEMHAas
peakuus. nepHbli peakTop.
Tema Ne 6.2.4 PaagnoakTuBHBIE M30TONBI M X PUMEHEHHeE.
Conep:xanue y4eOHOT0 MaTepuasa:
[lonyuenune  pagMOAaKTHBHBIX  HM30TONOB M HUX  IPUMEHEHHE. 2
buonoruueckoe nelicTBue pagloaKTUBHBIX M3ITyUYE€HUH. DileMEHTapHbIe
YACTHUIIBL.
CamocrositenpHas paboTa 00yJaromuxcsi: MOArOTOBKA K 3a4€Ty IO 3
pazaeny «29IeMeHTbl KBAHTOBON (PU3UKM»
Tema Ne 6.2.5 3auer no pazaeny «JieMeHTbl KBAHTOBOH (U3MKN» 2
JlabopaTopHble padoThI: )
17.M3y4yeHne TpEeKOB 3apsHKEHHBIX YAaCTHIL 110 TOTOBBIM (poTorpadusim.
II cemecTp:
MaKCHMAaJIbHAsl HATPYy3Ka: 138
o0si3aTe/IbHAs HATPY3KAa: 92
Jlekumu: 70
J1a00paTopHbIe padoThI: 14
CamocTosiTesibHasi padoTa: 46
3arox:
MAaKCHUMAJIbHAsl HATPY3KAa: 219
O0si3aTejibHasi Harpy3ka: 146
Jlekumu: 112
JlabopaTopHblie padoThI: 34
CamocrosiTesibHas padora: 73

* I[Ipogheccuonanvio opuenmupoeanivle d1emMenmvl COOePUCAHUS 6bLOCILEHbL KYPCUBOM
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOU JUCIIUILINHBI

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTEePHAJIbLHO-TEXHUYECKOMY 00eCIeYeHHI0

Peanu3zanus mporpaMMbl TUCHUIUIMHBI TpeOyeT HaIW4yus yuyeOHOro kaOuHeTa
¢msuku. O6opyaoBaHue yueOHOro KabuHeTa (Ha OCHOBAaHWHM MpHKa3a OT 23 aBrycra
2021 r. Ne 590 «O0 yTBepKACHHUH MEPEUHS CPEICTB 00YUEHUS U BOCIIUTAHUS...»):

1.  Ludposas naboparopus no pu3MKe JUIsl yUUTENS;

2. Hwudporas naboparopus 1o Gu3MKe I YIEHUKa;

3. Bechl TexHUYECKHE C PAa3HOBECAMU;

4.  Kowmmiekt st 1a00paTopHOTo MPaKTHUKyMa M0 ONTHKE;

5.  KommiekT s 1a00paTOPHOTO MPAKTUKYMa 110 MEXaHUKE;

6.  KomuiekT Ay 1a00paTOpPHOTO MPaKTUKyMa [0 MOJIEKYJISIpHOU (PU3UKe U
TEPMOMHAMHUKHY;

7. KommiekT jy1s 1abopaTopHOTo MpakTUKyMa IO DJIEKTPUUECTBY (C
reHEPaToOpPOM);

8.  Kommekt st u3ydeHnust BO300OHOBISIEMbIX HCTOYHUKOB YHEPTUU
(ComHEYHOI, BETPOBOM SHEPTUH, OMO-, MEXAaHUYECKON U TEPMOAJICKTPUIECKOM
SHEPIeTUKH);

9.  AmmepmeTtp 1ab0opaTOPHBIL;

10. BoabT™eTp 1a00paTOPHBIN;

11. Konopumerp ¢ HaOOPOM KaJTOPUMETPUUECKUX TET;

12. TepmomeTp n1a6OpPaTOPHBII;

13. KOMIUIEKT A1l U3y4eHUs1 OCHOB MEXAHUKH, THEBMATHKHU U
BO300HOBIISIEMBIX UICTOUHUKOB SHEPIHH;

14. bapomerp-anepoun;

15. bnok nuTaHus peryaupyemslii;

16. BeO-kamepa Ha MOJBUKHOM ILTATHBE;

17.  Bwupaeokamepa 11 pabOThI ¢ ONTHYECKUMU TPUOOpamMu;
18. T'eHepatop 3BYKOBOW;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOGOpHBIIL;

21. JInHamMoMeTp NEMOHCTPALIMOHHBIM;

22.  KOMIUIEKT NOCY/Ibl IEMOHCTPALIMOHHOM C MPUHAJIEKHOCTAMH;
23.  MaHOMeTp KHUJIKOCTHOU TEMOHCTPALIMOHHBIM;

24. Metp 1eMOHCTPaLlMOHHBIM;

25.  MuKpOCKON J€MOHCTPAIlMOHHBIN;

26. Hacoc BakyymHbIi1 KOMOBCKOTO;

27. CTOJIMK IOJbEMHBIN;

28. lraTtuB 1eMOHCTPAIMOHHBIN (HYU3UUCCKUIA;

29.  DJAEKTPOIUIUTKA;

30. Habop AeMOHCTPAIMOHHBIN 110 MEXaHUIECKUM SBIICHUSM;
31. HabGop aeMOHCTpalMOHHBIN MO AMHAMUKE BpallaTeIbHOTO
JBUKCHUS;



32. Halop AeMOHCTpaIlMOHHBIN 110 MEXaHUYECKUM KOJICOAHUSIM;
33. Habop aeMOHCTpaIlMOHHBIM BOJTHOBBIX SIBIICHUN;

34. Benepko Apxumena;

35. Masarunk MakcBenna;

36. Habop Ten paBHOTO 00BEMA;

37. HabGop Ten paBHOM MacChl;

38. IIpubop aJist 1eMOHCTpAIMK aTMOC(HEPHOTO JIaBJICHUS;

39. Ilpu3Ma HaKJIOHSIOWIASICA C OTBECOM;

40. Ppryar qeMOHCTpPaLOHHBIN;

41. Cocyasl coobiaronmecs;

42. CrakaH OTJIMBHOUN JEMOHCTPAIIMOHHBIN;

43. TpyOka HerotoHa;

44. Illap ITackans;

45. HaGop neMOHCTpallMOHHBIN 10 MOJIEKYJIAPHON (PU3UKE U TETIOBBIM
SBJICHUSIM;

46. HaGop neMOHCTpaIMOHHBIN MO Ta30BBIM 3aKOHAM;

47. Halop kanwuispos;

48. TpyOka s JeMOHCTpAIMU KOHBEKITUH B )KUIKOCTH;

49. IunuHApPBI CBUHLOBBIE CO CTPYIOM;

50. Ilap ¢ xonbLOM;

51. BbICOKOBOJILTHBIM HCTOYHHK;

52. T'enepatop Ban-ge-I'paada;

53. Jlosumerp;

54. KaMepToHbBI HAa PE30HAHCHBIX SIUKAX;

55.  Kowmruiekt npubopoB U MPUHAIICKHOCTEN I IEMOHCTPALINH

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH,

56. KomruiekT npuOGopoB sl U3yueHUs! IPUHIUIIOB paguopreMa u
paguonepenauu;

57.  KoMmiekT npoBOJOB;

58. Maruur n1yroo0pa3Hblii;

59.  MarHur nojaocoBOM AEMOHCTPALUOHHBIM;

60. Mamwuna 35ekTpodopHasi;

61. MasTHUK 2JIEKTPOCTATUYECKUN;

27. Habop 1o u3y4yeHH0 MarHuTHOTO MOJIs 3eMJIu;

28. Habop n1eMOHCTpAllMOHHBIN IO MATHUTHOMY TOJIO KOJBIEBBIX TOKOB;
29. Habop 1eMOHCTpallMOHHBIN MO MOJIYIPOBOIHUKAM;

30. Habop 1eMOHCTpAaLIMOHHBII MO MOCTOSIHHOMY TOKY;

31. Habop neMOHCTpaIMOHHBIN M0 3JIEKTPHUECKOMY TOKY B BaKyyMe;
32. HaGop neMOHCTpaIMOHHBIN MO IEKTPOIMHAMHUKE;

33. Habop mis neMoHCTpallii MarHUTHBIX TTOJICH;

34. HaGop s feMOHCTpaIUy JIEKTPUUECKUX TTOJIEH;

35. Tpanchopmarop yueOHBIN;

36. Ilanouka CTEKJISIHHAS,
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

ITanouka 300HUTOBAS;

[Tpubop Jlenna;

Crpenku MarHUTHBIE Ha IITAaTUBAX;

CynTaH 31eKTpOCTaTUYECKU;

[IITaTuBBI N3OJUPYIOILIUE;

DneKTpoMarHuT pa30opHbI;

HaGop neMoHCTpallMOHHBIN 10 TEOMETPUUYECKOM OINTHKE;
Habop nemMoHCTpalilMOHHBIN 10 BOJTHOBOW ONTHKE;
CreKTpocKoIl AByXTpYOHBIN;

Habop criekTpanbHBIX TPYOOK C HICTOYHUKOM MTUTAHMUS;
YcranoBka s nzydenus pororpdexra;

Habop nemoHCTpanmoHHbIN 1o moctossHHOM [1manka;
KommuiekT HarmsiiHbIX TOCOOUI [Tl TOCTOSIHHOTO MCTIOIb30BaHMS;
Komriekt noptperoB st ohopmiieHHs] KaOUHETa;
KoMriekT 1eMOHCTpallMOHHBIX YYEOHBIX TaOIuII.

[Ipu Hamuuuu HEOOXOAUMOT0 000PYIOBAHUS 3aHATUS IO (PU3UKE B HEKOTOPHIX
Clly4asiX MOTYT TMPOBOJUTHCS B HUMEIONIMXCS B 00pa30BaTEIBHON OpraHU3aIiH
MaCTEePCKHUX WIIN T1a00paTOPHUsX.
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3.2 UudopmannonHoe obecnevyeHne o0yueHusi

Ilepeyenbr wucHoOJb3yeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

1.

OcHOBHBIE HCTOYHUKH:
JlorBunenko, O.B., ®uzuka + ellpunoxenue : yueonuk / O.B. JlorBuHeHko. —
MockBa : KnoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 371€KTpOHHBI.

. Msaxkumes, I'. S., byxosues, b. b., Corckuii, H. H. / Tlox pen. IlapdbentneBoit H.

A. ®Ousuka. Yuebnuk qis 10 k. - M.: UznarensctBo «IIpocsemenuey, 2019. -
416 c.

. Msaxkumes, I'. 4., byxosnes, b. b., Uapyrun, B.M. / [lox pex. [lapdentperoit H. A.

®duzuka. Yueonuk s 11 k. - M.: UznarensctBo «IIpocBemenuey, 2019. - 399 c.

I[OHOJIHI/ITCJILHLIG HCTOYHHKH:

. Amutpuesa, B. ®. ®usuka nns npodeccuil M CHeUANbHOCTEH TEXHHUYECKOTO

npoduiist: yueOHUK i 00pa30BaTENIbHBIX YUPEKIECHUNW HAYaJbHOTO U CPEIHEro
npodeccuoHanbHoro obpaszoBanusi / B. ®. JImurpuena. - 2-e¢ usm., crep. - M.:
N3 narenbckuii ueHTp «Akanemusi», 2017. - 448 c.

Tpodumona, T.U., Kypc dbuzuku ¢ nmpuMepaMmu pemieHus 3aaad B 2-X ToMax. ToMm
1 : yuebnuk / T.U. Tpopumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 577
c. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr :
3JIEKTPOHHBIM.

. Tpodpumona, T.U., Kypc dbuzuku ¢ npumepamu pemieHns 3aaa4d B 2-X ToMax. Tom

2 : yuebnuk / T.M. Tpodpumosa, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 378
c. — ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Texker :
3JIEKTPOHHBIM.

Tpodumosa, T.M., ®uzuka. Teopus, pemeHue 3aaad, JEKCUKOH. : CIIPABOYHOE
uznanue / T.U. TpopumoBa. — Mocksa : KuoPyc, 2022. — 315 c. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TeKcCT : 3JIeKTPOHHBIH.

. Tpodumona, T.U., ®uzuka or A no A : cnpaBounoe uzganue / T.M. Tpodumosra.

— MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371eKTpOHHBIH.

[Iepeuens UnTEpHET-PECYPCOB:

1. bank 3a1aHUN PISA EHI - Pexum JIOoCTyma:
http://www.mobuschool.02edu.ru >...PISA...estestvennonauchnaya.../;

2. Enwnas kosutekmus IUQPPOBBIX 00pa30BaTeIbHBIX PecypcoB. - PexxuMm mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

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

5. Ilnardopma AKnacc - Pexxum gocrymna: http://www. yaklass.ru;

6. Poccuiickas anmekTpoHHas 1mkona - Pexum noctyna: http:// www.resh.edu.ru/;
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7. @wusuka.ml. - Pexxum nocrtyma: http://www.fizika.ru;
8. ®UIIU (BIIP 11 knacc) - Pexxum goctyma: http://www.fipi.ru /;
9. DOnexTpoHHbIN yueOHUK - PexxuMm fnoctyna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHBI

KoHTposib ¥ oOmeHKa pacKpbIBAIOTCA 4Ye€pe3 YCBOCHHBIE 3HAHUSA U
MpUOOpETEeHHBIC 00YUYAIOMMMHUCS YMEHHUS, HalpaBlieHHbIE HA (OPMHUPOBAHUE OOIINX
1 mpodhecCHOHATBHBIX KOMIETeHInH. KommeTeHuu MOomKHBl OBITh COOTHECEHBI C
MpPEIMETHBIMU pe3yJbTaTaMu. [[7si KOHTpPOJISI M OLEHKU pPe3yJbTaTOB OOy4YeHUS
npenojaBaresib BbIOMpaeT (OPMBI M METOABl C Y4eToM MpodeCCHOHAIU3AUN
0o0y4eHHs 1Mo NporpaMme JUCIUTIIIAHEI.

Ko 1 HauMeHOBaHHe Pasen/Tema THN OLEeHOYHBIX
¢dopMuUpyeMbIX KOMIIETEHIIUMA MepPONnpUsATHH
Pazgen 1. Temer 1.1., 1.2, 1.3
Pazmen 2. Temnr 2.1., 2.2., 2.3.
OK 01. Beioupats crioco0b Pasnen 3. Temsr 3.1., 3.2., 3.3., |- YCTHBI# 0IIpoc;
perieHus 3a1a4 3.4., 3.5. - (hpOHTAITLHBIN OIPOC;
npodeccuonansHoM nesitenbHocTH|Pasnen 4. Temsr 4.1., 4.2. - OLCHKa KOHTPOJIBHBIX
NPUMEHHUTENBHO K Pa3InuHBIM Paznen 5. Temsr 5.1., 5.2., 5.3. paboT;
KOHTEKCTAM Paznen 6. Temsl 6.1., 6.2. - Ha0JmozieHue 3a X0JloM
BBITIOJTHCHHS
OK 02. Mcnone3oBath Pasnen 1. Temer 1.1., 1.2, 1.3 1abopaTOpHBIX PadoT;
coBpeMeHHbIe cpeacTBa nmoucka, [Pasmen 2. Temsr 2.1., 2.2., 2.3. |- oOlEHKa BBIIOJIHEHUS
aHaM3a u Paznen 3. Temsr 3.1., 3.2., 3.3., |mabGopaTopHbIX padoT;
uaTeprnperanuu napopmaruu u - (3.4., 3.5. - OLIEHKa
urdopmanmonnsie Texuonorun  [Pasgen 4. Tempr 4.1., 4.2. PaKTUYECKUX padoT
1719 BBIIOJIHEHUSA 3a/1a4 Pasnmen 5. Temsr 5.1., 5.2., 5.3. |(pelieHus KayeCTBEHHBIX,
npodeccuoHaNbHOMI Pa3nen 6. Temsl 6.1., 6.2. [PaCYCTHBIX,
NeATEIbHOCTH 110 C npodeccHoHaabHO
Pazgerm 1. Temsr 1.1., 1.2, 1.3 OPUCHTUPOBAHHBIX
OK 03. I1nanuposats 1 Pasmen 2. Tems 2.1., 2.2, 2.3, [3adad);
peaM30BLIBATE COOCTBEHHOE Paszmen 3. Temnr 3.1., 3.2., 3.3., [ OLCHKa  TCCTOBBIX|
npodeccuoHanbHOE U 3.4.,3.5. 3aJIaHUI;
JINYHOCTHOE pa3BUTHUE, - HaOJIIOJIEHHE 3a XOJ0M
MpeANPUHIMATEIBCKYIO BBITTOJTHEHHS
ICITEILHOCTE B MHIWBUYaJIbHBIX
npodeccroHanbHOM cdepe, [IPOCKTOB U OLCHKA
MCIOJIb30BAThH 3HAHUA 110 BBITTOJTHCHHBIX
(UHAHCOBOH TPAMOTHOCTH B [IPOCKTOB;
Pa3JIMYHbIX )KU3HCHHBIX - OLICHKa
CHTYyaIMsX BBITTOJTHCHHS
OK 04. DddexTuBHO AOMAIIHHX
. Paznen 1. Temsr 1.1., 1.2, 1.3 CAMOCTOSTEILHBIX
B3aMIMOJICHICTBOBATh U PabOTATh B
KOJLIEKTHBE 1 KOMAHE Pazmen 2. Temn! 2.1., 2.2., 2.3. paGoT;
Paznen 3. Temsr 3.1., 3.2., 3.3., | pa6mrogenne W oueHka
3.4.,3.5. peLIeHUs Kelic-3a1ay;
Paznen 4. Temer 4.1., 4.2. - HabNIONEHHE M OLICHKA
Pasnen 5. Tembl 51, 52, 5.3. HCHOBOﬁ WTPHIL;
Pa:men 6. TeMbl 61, 6.2. - JK3aMEH.
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OK 05. OcyiecTBiATh yCTHYIO U
MICHbMEHHYI0O KOMMYHUKAITUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMATBHOTO U
KYJIbTYpPHOI'O KOHTEKCTa

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temn! 2.1., 2.2., 2.3.
Pazgen 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.
Pazmen 6. Temn1 6.1., 6.2.

OK 06. IIposaBnsaTh
IPa’KIaHCKOMATPUOTHIECKYTO
MMO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE IOBEJICHHE Ha OCHOBE
TPAAUIIMOHHBIX
0011eueI0BeYeCKUX [ICHHOCTEMH, B
TOM YHCJIE C yUETOM
rapMOHH3AINH
MEXHAIMOHAIBHBIX U
MEKPEJIUTMO3HBIX OTHOIICHHH,
MPUMEHSATH CTaHIAPTHI
AQHTUKOPPYILIMOHHOTO OBEACHUS

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

Paznen 4., Temrr 4.1., 4.2,

OK 07. CopeiicTBOBaTh
COXPaHEHMIO OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIO,
PUMEHSATH 3HaHUS 00
N3MEHEHUN KJIIMMaTa, TPUHITUITBI
Oepe>KITMBOTO MPOU3BOCTBA,

A PeKTHBHO AEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIUSIX

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

Paznen 4. Temr1 4.1., 4.2.

Paznen 6. Temnur 6.1., 6.2.
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