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1. OBHIASI XAPAKTEPUCTUKA PABOUYEM ITPOIT'PAMMbBI YUYEBHOH
JAUCHOUIIVIMHBI OY /.11 ®U3UKA

1.1. Mecro OMCUMIVIMHBI B CTPYKType OCHOBHOH mpodeccuoHaJbHOI
00pa3oBaTeJIbHOI MPOrPpaMMBbI:

[IporpamMmmMa AMCHMIUIMHEI SIBISIETCS YaCcThIO OCHOBHOHM MPOQheCCHOHATBHON
obOpazoBarensHoil mporpammbel  CIIO, peanmusyemoit Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHMUs, ¥ BXOJUT B 00II€00pa30BaTEIbHBIN ITUKII yI€OHOTO TIIaHA.

PabGouass mporpamma yuyeOHOW HMUCHMIUIMHBI pa3paboTaHa Ha OCHOBE B
cootBeTcTBUM ¢ PI'OC CIIO mno cneumanbHocTH 23.02.08 CTpOUTENBCTBO >KEJIE3HBIX
J0pOT, yTh U MyTeBOE X034UCTBO (YTB. MpuKazoM MuHHCTEpCTBa 00pa30BaHUs U HAYKU
P® o1 29.02.2024 r. Ne135).

1.2. leab ¥ nJiaHupyeMble pe3yabTAThl 0CBOEHHS M CHUILTHHBI

1.2.1. leassmu usydenust (PU3NKH SIBJISIIOTCS:

* (QopMupoBaHue y OOy4YalOIIMXCA YBEPEHHOCTH B LEHHOCTH OOpa30BaHMS,
3HAYUMOCTHU (PU3UYECKUX 3HAHUU ISl COBPEMEHHOTO KBATU(PUITMPOBAHHOTO CHECIIMAINCTA
IIPU OCYILECTBJIEHUHU €r0 NPOPECCUOHATBHON AESITENbHOCTH;

* OBJaJICHUE crielU(DUUECKOd CUCTEMOU (PU3UUECKUX TMOHSATUH, TEPMUHOJIOTHEH U
CHUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (DU3MUECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIAJICHUE OCHOBHBIMHM  METOJAaMH HAYYHOrO  TO3HAaHUS  MIPHUPOJBI,
UCIIOJIb3YEMBbIMH B (pr3uke (HaOJIOJIeHUEe, ONMCAHUE, U3MEPEHHE, BBIIBUJKEHHUE TUIIOTE3,
MIPOBEICHUE IKCIIEPUMEHTA);

* OBJIQJICHUEC YyMEHUSIMHU o00pabaThiBaTh JdaHHBIE OSKCIEPUMEHTA, OOBICHATH
MOJIyYeHHbIE  pe3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEX1y (pU3MUEeCKUMHU
BEJIMYMHAMU B HA0JII0O1A€MOM SIBJIICHHH, JIENAaTh BHIBOIbI;

* (QopMupoBaHME YyMEHHUS pelaTb (U3NYECKHE 3a7aud pa3HbIX YpPOBHEH
CJIOHOCTH;

* pa3BUTHE I[103HABATEJIbHBIX WHTEPECOB, HWHTEJUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B Tpollecce NPUOOPETEHHUS 3HAHUN C UCIOJIb30BAaHUEM Pa3JIMUHBIX
MCTOYHUKOB HMH(POPMAIMM M COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJOTHUM; YMEHUHN
dhopmynrpoBaTh U 000CHOBBIBATh COOCTBEHHYIO TTO3UIIMIO TI0 OTHOIICHUIO K (DU3NUYECKOU
nH(popMaInu, moJiydaeMoi U3 pa3HbIX HCTOYHUKOB,;

* BOCIIUTAHKUE YYyBCTBA FOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

Oco0OeHHOCTBIO (OPMUPOBAHUSI COBOKYMHOCTH 3a/lady M3y4YeHHS (U3UKU IS
CHUCTEeMBbI CpeAaHero mpogeCCUOHATBHOIO0 00pa30BaHMs 3aKJIIOYAETCS B HEOOXOJIUMOCTH
peanuzaiuu npohecCUOHATBHOM HANPaBJICHHOCTH pelIaeMbIX 3aj1a4, yuéTa 0COOEHHOCTEN
cdepbl 1eATeTbHOCTH OYAYLIUX CIEIUAINCTOB.

OcBoenune kypca O/ «Du3znkay npeanongaracT pelieHue CIeayoImnX 3a1ay:

* nmpuobpeTeHre 3HaHWK O (QyHIAMEHTATBHBIX (U3MUYECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOW (DU3WYECKON KapTUHBI MUPA, MPUHIUAIMOB JEUCTBHUS TEXHUUECKHX
YCTPOMCTB U MPOU3BOJICTBEHHBIX MPOLECCOB, O HAaMOOJEe BaXKHBIX OTKPBITUSX B 00JIacTh
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(U3MKH, OKa3aBIIKX OIPENEIAIONIEe BIMSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

* IOHMMaHHE (PU3UUECKOW CYIIHOCTU SIBJICHUH, MPOSIBISIOMIUXCS B paMKax
IPOU3BOACTBEHHOM EATEIBHOCTH;

* OCBOEHHME CIIOCOOOB UCHOJb30BAaHUS (U3MUYECKUX 3HAHUM I peleHUs
OPAaKTUYECKUX M  Npo(ecCHOHAIBHBIX 3a1ad, OOBSCHEHUS SBJICHUW IPUPOJIBI,
IPOU3BOJCTBEHHBIX U TEXHOJOTHYECKUX MPOLIECCOB, MPUHIUIOB JEHCTBUS TEXHUYECKUX
npuOOpPOB U YCTPOKHCTB, oOecreueHus: 0€30MacHOCTH MPOU3BOACTBA U OXPaHbl IPUPO/IBI;

* (opMHUpOBaHME yMEHUH pemIaTh y4eOHO- MPaKTUYECKHE 3a7add (PU3UIECKOTO
COJIepKaHus ¢ yUETOM NMpodhecCUOHANTBHON HATPaBIECHHOCTH;

* MpPHOOpETEHUE OMbITa MO3HAHMS W CAMOIIO3HAHUS; YMEHUU CTaBUTh 3aJaud U
pemarth mpobsieMbl ¢ yu€ToM NMpodeccuoHaIbHOM HANPaBICHHOCTH;

* (¢opMupOBaHHE YMEHUH HCKaTh, aHAIM3UPOBATH W 00pabaThiBaTh (HU3HUECKYIO
nH(pOpMaLUIO ¢ YUYETOM MPOo(hecCHOHATBHOM HAIIPaBIEHHOCTH;

* TOJArOTOBKAa OOYYAIOIIMXCS K YCIEHNIHOMY OCBOEHHUIO JUCUUIUIMH M MOJyJIed
npo(hecCHOHANBHOTO IUKJIA: (OPMUPOBAHUE Yy HUX YMEHHM U ONBITa JEATEIbHOCTH,
XapakTepHbIX Juid Tpodeccuil / MOKHOCTEH Clly)KallluX WIA CHELHaIbHOCTEH,
M0JIy4aeMbIX B IPO(ECCUOHATIBHBIX 00Pa30BaATEIbHBIX OPraHU3aLUAX;

* MOJATOTOBKA K (POPMHPOBAHHUIO OOIIMX KOMIIETEHUMH OyAyIIero crenuaiucra:
camo00pazoBaHus, KOMMYHHKAIIUH, COTPYIHUYECTBA, IPUHATHS PEIICHUN B CTaHIAPTHOM
¥ HECTaHJAPTHOM CUTyalMsX, MPOCKTHUPOBAHUS, MPOBEACHUSA (U3MUECKUX H3MEPEHUH,
3¢ (pexTUBHOrO M 0€30MacHOr0 HCIOJIb30BAaHUS PA3JIMYHBIX TEXHUYECKUX YCTPOMCTB,
cOONIO/IEHNsT TpaBWJ OXpaHbl Tpyda Mnpu padoTe ¢ (Qu3nyeckuMH MNpudopaMu U
000py/1I0BaHUEM.

B pe3ynbTaTe 0CBOCHUS TUCHUILIMHBI 00YUYarOIIUNCS TOKEH 3HATHD!

* CMBICI TNOHSTHUN: (U3NYECKOE SIBJICHHE, TMIOTE3a, 3aKOH, TEOpHs, BEILECTBO,
B3aMMOJICIICTBHE, 3JEKTPOMAarHUTHOE II0JIe, BOJHA, (OTOH, aTroM, AaTOMHOE SJpo,
MOHM3UPYIOLINE U3ITyUYEHUS;

* CMBICI (PU3MYECKUX BEJIMYMH: CKOpPOCTb, YCKOpPEHHME, Macca, CHJa, UMITYJbC,
paboTa, MeXaHUYecKas DJHEprusi, BHYTPEHHSsS DSHEprus, aOCOJIOTHAas TeMmIepaTypa,
CpeIHsIsl KHHETHYECKasi YHEPTUsl YaCTHI] BEIECTBA, KOJIMUYECTBO TEIUIOTHI, 3JIEMEHTAPHBIH
ANEKTPUYECKUH 3apsiz;

* CMBICTT (U3UYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHWKH, BCEMHUPHOTO TITOTCHHS,
COXPAaHEHHUs DHEPIUH, WMITyJIbca U DJICKTPUUECKOTO 3apsAnaa, TEPMOIMHAMHUKH,
ANEKTPOMATHUTHON UHAYKIMH, PoTor(dekTa;

* BKJIaJ] POCCHIMCKHMX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAUOOJBIIIEe BIUSHUE HA
pa3BUTHE (PUBHKHY;

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI 00YYarOIIHICs JOIKEH YMETh:

* IPOBOJUTH HAOIIOACHUS, TUTAHUPOBATH U BHIMOJIHATH 3KCIIEPUMEHTHI,

* BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJIEINH,

* MPUMEHATH TOJYYCHHBbIC 3HAHHS MO (U3MKE I OOBSICHEHHS Pa3sHOOOpPa3HBIX
(hU3UYSCKUX SIBJICHUN U CBOMCTB BEIIICCTB,;

* IPAKTUYECKH UCTIONb30BaTh (PU3NUECKHE 3HAHMS,

* OIICHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OpMAIINH;

* HCTOJB30BaTh MPUOOPETEHHBIC 3HAHUA W YMEHHUS ISl PEIICHUS MPAKTHUYECKUX
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3a/lady  MOBCEJHEBHOM KU3HM, oOOecrieueHusi ©0e30MacHOCTU COOCTBEHHOM KU3HU,
PalMOHAIIBHOTO MPUPOIOTOIB30BAHMS U OXPAaHbI OKPYKAIOIIEH Cpeibl.

* OMUCHIBATh U OOBSACHATH (PU3MUECKHE SIBJICHUS U CBOMCTBA TEJ: CBOICTBA ra3os,
KUAKOCTEHM M TBEPABIX TeEN; AJIEKTPOMATHUTHYIO WHAYKIIMIO, PACIpPOCTPAHECHUE
AIIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3y4YEHUE U TOTJIOLIEHUE CBETa
atomoM; hotorddexr;

* OTJINYATh TUTIOTE3bI OT HAYYHBIX TECOPHIi;

* ICJIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTATbHBIX TAHHBIX;

* TPUBOJUTH TPUMEPHI, IMOKA3BIBAIOIINE, YTO: HAOIIOAEHUS M HKCIECPUMEHT
ABIIIOTCS OCHOBOM JIJISl BBIABMIKCHHSI THUIOTE3 W TEOPHH, MO3BOJIAIOT IPOBEPUTH
HMCTUHHOCTh TEOPETHUYECKHUX BBHIBOJIOB; (PU3UUYECKast TEOPHUS JACT BO3MOKHOCTH OOBICHSITh
W3BECTHBIC SIBICHUS MPHUPOJAbI M Hay4dHble (DaKThl, MPEICKa3bIBaTh €I HEU3BECTHHIC
SBJICHUS;

*[IPUBOJIUTH IPHUMEPHI TMPAKTUYECKOTO HCIIOJIBb30BAHUS (PUINUYECKUX 3HAHUM:
3aKOHOB MEXaHWKH, TEPMOAMHAMHUKH U 3JIEKTPOAMHAMUKH B JHEPTETUKE; Pa3IMUHbIX
BUJIOB 3JIEKTPOMArHUTHBIX M3Iy4YEHUH Ui DPAa3BUTUS paguo M TEIEKOMMYHUKaLUH,
KBaHTOBOM (PM3UKU B CO3AAHUU SJEPHOIN SHEPTreTUKH, J1a3€pPOB;

* BOCIIPpUHUMATh U Ha OCHOBE IOJYYEHHBIX 3HAHUN CAMOCTOATEIbHO OLIEHUBATh
uH(popmanuio, coaepxanryrocs B cooduenusix CMU, NurepHeTe, HAyYHO-TIOMYJISIPHBIX
CTaThsIX.

* IPUMEHSTH MOJTYYCHHbIC 3HAHUS 71 pelIeHHs (PU3NUEeCKHX 3a71ad;

* ONpEETATh XapakTep (puznueckoro mpoiiecca no rpaduxy, Tadauiie, popmyJe;

* U3MEPATHh pAd (PU3MUECKHX BETUYMH, MPEACTaBISAS pe3ylbTaThl M3MEPEHUH C
YYETOM UX MOTPENTHOCTEM.



1.2.2. Ilnanupyemblie o0pazoBaTeibHbIe Pe3yJibTaThl

B pamkax mporpamMmbl  y4eOHOW  AWCIMIUIMHBI  IUIAHUPYETCS  OCBOCHHE
O6y‘-IaIOHII/IMI/IC$I CIICAYHOMUX PE3YJIbTATOB!
Koa m HaummeHoBaHue IInanupyemMble pe3yJbTaTbl 0CBOCHHMS JMCIUIIIHHBI
z(?ﬁr:ﬁj{elz;biix JInyHocTHbIE: MeTanpeamMeTrHblie: IIpeameTtHbIe:
OK 01 BgsiOupats | JL.1. Pazsutue | M.1.Ucnons3oBanue | I.1.DopmupoBanue
CHOCOObI pelIeHUs | UyBCTBAa TOPAOCTH U | Pa3IMYHBIX BUJIOB | IPEJCTABICHUA O pOIU U
3aj1a4 YBaXEHUsI K UCTOPUH | MIO3HABATEIbHOU MecTe ¢buznku B
npodeccnoHanbHOM u JOCTHKEHUSIM | IeITEeIbHOCTH Ui | COBPEMEHHOM Hay4HOMU
JESITEIbHOCTH OTEYECTBEHHOM pemieHust GU3NYECKUX | KAPTUHE MHUpPA; TOHUMAaHUE
MIPUMEHUTEIHHO K | pu3nyeckoil Hayku; | 3aJa4, NpUMEHEHUe | pusnueckoin CYILIHOCTHU
pa3IMYHbIM buznveckn OCHOBHBIX ~ METOZIOB | HabIMOAaeMbIX BO Beenennoii
KOHTEKCTaM; rpaMOTHOE MO3HAHUS ABIIEHUH, ponu (QU3UKU B
IIOBEJICHUE B | (HaOmroeHus, (GopMHUpPOBaHUU Kpyro3zopa Hu
npodeccuoHalbHOM | onucaHus, (GYHKIMOHATIBLHOU
JESITEIIbHOCTH U | U3MEpEeHHUs, IPaMOTHOCTH 4YeJOBEKa JUIs
ObITY IIpHU | OKCIIEpUMEHTA)  JUISl | pEeLICHUS MPAKTHYECKHIX
oOpaieHuu C | U3y4eHHUs DPa3IMYHBIX | 33]a4
npudopamu U | CTOPOH OKpYKaroIlein
yCTpoiicTBamMu NEHCTBUTENFHOCTH
OK 02 Hcnonb3oBathb JI.2. T'oroBHOcTh K | M.2.Pa3BuTtne I1.2.®opmupoBanue
COBPEMEHHBIE CPEJICTBA | MPOJOJIKEHHIO WCIIOJIb30BaHUS OCHOBOMOJIATraAl0IINX
MIOMCKA, aHaJIn3a U o0Opa3oBaHus U | OCHOBHBIX buznIecKkux MOHSTHHA,
MHTEPIIPETANH MOBBILICHUS MHTEJUIEKTYaJIbHBIX 3aKOHOMEPHOCTEH, 3aKOHOB U
uHpOpMALNH, H KBaJIM(pUKALIU B | OIlepanui: TEOPUH; YBEPEHHOE
MH(pOPMalMOHHbIE n30paHHON MIOCTAHOBKM  3aJ]auH, | UCIOJb30BaHUE (UINUECKOM
TEXHOJIOTUH TSt npodeccuoHanbHOM | popMyIUpOBaHUs TEPMHUHOJIOTHUH U CUMBOJIMKH
BBINOJIHEHUS 3a/1a4 JeSITebHOCTH U | TUIIOTE3, aHalu3a u
npo¢eCcCuOHAIBHON 00BEKTUBHOE CUHTE3a, CpaBHEHUS,
NeSTeNbHOCTH; OCO3HaHME ponu | 06o0uIeHus,
buznyecKux CUCTEMAaTHU3alllH,
KOMIIETEHIHH B | BBISIBJICHHUS
3TOM; MPUYUHHO-
CIIEICTBEHHBIX
CBSI3EH, MOHCKa
aHaJIOT OB,
(dhopMynupoBaHUs
BBIBOJIOB TUIS

OK 03 ITnanupoBars u
peann30BhIBATH

JI.3.Pa3zBurneymenust
UCIIOJIb30BaTh

W3YYEHUS Pa3IHIHBIX
CTOPOH  (PU3HUECKUX
00BEKTOB, SBIICHUN W

MIPOIIECCOB, c
KOTOPBIMU BO3HUKACT
HE0OXO0IMMOCTh
CTAJIKUBATbHCsA B
npodeccroHanbHOI
chepe

M.3.Pa3Burneymenus
reHepupoBaTh UJIEU U

I1.3.®opmupoBanreBIaIeHUS
OCHOBHBIMH METOIaMU
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COOCTBEHHOE JOCTHKEHUS OTIpEeeNsATh CPE/ICTBA, | HAYYHOTO MO3HAHUS,
npoeCCUOHATbHOE U | COBPEMEHHOM HEOOXOUMBIC ISl UX | HCIIONB3yeMbIMH B  (DU3HKE:
JUYHOCTHOE Pa3BUTHE, | (PU3MYECKON HAyKU U | peaau3aluu HAOIO/ICHUEM,  OIMCaHHUEM,
PEINPUHIMATENBCKYIO | (hr3nyecKux U3MEpPEHUEM, SIKCIIEPUMEHTOM
JeSITeNIbHOCTD B | TEXHOJOTHUI JUIS
npodeccnoHaTBEHOMI TOBBIIICHUS
chepe, HCHOJB30BATh | COOCTBEHHOTO
3HaHUS N0 (PMHAHCOBOW | MHTEIUIEKTYaJIbHOTO
IrPaMOTHOCTHU B | pa3BUTHUA B
Pa3IMYHBIX KU3HEHHBIX | BEIOpaHHOU
CUTYalUsX; npodeccuoHanbHOM
JeSITEIIbBHOCTH
OK 04 DOddexrusno | J.4. YMmenne | M.4.ymeHue I1.4.YMmenuss  oOpabaThIBaTh
B3alMO/JICIICTBOBATh U | CAMOCTOSITENILHO HCII0JIb30BATh pE3yJIbTaThI U3MEpEHU,
paboTaTh B KOJJIEKTHUBE | 1I00OBIBATh HOBBIC JJISl | PA3IMYHBIC oOHapy»XuBaTh 3aBUCHMOCTb
1 KOMaH/JIE; ceds ¢uznyeckue | MICTOUHUKU JUISL | MEXAY duznyecKkuMu
3HAHUA, HCIONb3Ys | MOTYYCHHS BEJIMYUHAMHU, OOBSICHATH
JUISt 3TOTO | PU3UIECKOM [IOJIyYE€HHbIE PE3YyJbTaThl U
JOCTYITHBIE nHpopmanuu, JIeNIaTh BBIBO/IBI,
HMCTOYHHUKHU OLICHUBATh ee
OK 05 OcymectBnsaTs | nH(MOpMALINK; JIOCTOBEPHOCTD;
YCTHYIO U JI.S.Y™menune M.S. ymenue | IL.5.ChopmupoBanHOCTH
MUCEMEHHYIO BBICTpauBaTh aHAJIM3UPOBATh U | yMEHHs pemiath (QU3ndecKue
KOMMYHHUKAITUIO Ha | KOHCTPYKTHUBHBIE MIPE/ICTaBIATh 3a]a4y;
roCy/1apCTBEHHOM B3aMMOOTHOUICHHS] B | HHPOPMAIUIO B
SI3BIKE Poccuiickoit | komange 1O | Pa3JINYHBIX BUAAX;
@denepalli ¢ y4E€TOM | PELICHUIO o0mImx
0COOCHHOCTEH 3a]a4;
COLIMAJIBHOTO u
KyJbTYPHOT'O
KOHTEKCTa;
OK 06 [IIposBusats
rpak1aHCKO JL.6. YMmenne | M.6.ymeHue I1.6.CopmupoBaHHOCTH
MaTPUOTHYECKYIO YOPaBISATh CBOEH | MyOJIMYHO yYMEHUS MIPUMEHSATH
MO3ULMIO, MO3HABATEJIbHON MIPEACTABIATh MOJIyYEHHbIE  3HAaHUS  JJs
JIEMOHCTPHUPOBATh JeSITeNIbHOCTBIO, pe3yNbTaThl 00BsICHEHUs yCIIOBUM
OCO3HAaHHOE IOBEJICHUE | IPOBOJUTH COOCTBEHHOTO MPOTEKAHUS buznueckux
Ha OCHOBE | CAaMOOLIEHKY YPOBHSI | MCCIIEZIOBaHUS, BECTH | SBICHUI B MIPUPOJIE,
TPaAUIIMOHHBIX COOCTBEHHOTO JMCKYCCHH, TOCTYIIHO | MpodeccuoHanbHOi chepe u
00I1eYeI0BEYECKUX MHTEJJIEKTyaJIbHOTO | U TapPMOHMYHO | JUISl TIPUHSTHUS MPAKTUUECKHUX
LIEHHOCTEH, B  TOM | pa3BHUTHSA coueTas COJIEp)KaHUE | PEIIEHUH B IOBCEIHEBHOMN
quCIIe c Y4ETOM u (bOpMBI | JKU3HH,
rapMOHU3AIUU MpEeACTABISIEMOM
MEXHAllUOHATBHBIX U nH(pOopManuu;
MEXPEJIUTUO3HBIX
OTHOIIICHUH,
MPUMEHATh CTAaHJIAPThI
AHTHUKOPPYILMOHHOTO
IIOBE/ICHNUS;
OK 07 CopgeiicTBoBaTh
COXPaHEHUIO I1.7.ChopmupoBaHHOCTH
OKpYKalolllel  Cpejbl, COOCTBEHHOW TO3WIMU  TIO0
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pecypcocOepeKeHHUIO, OTHOIIICHUIO K (u3nuecKon
MPUMEHSITh 3HAHHUS 00 uH(pOpMaIIUHU, TTOTy4aeMOU U3
W3MEHEHUU  KJIMMara, pa3HbIX UCTOYHUKOB.
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUsX;

1.2.3. /IM4HOCTHBIE Pe3YJAbTATHI PeajM3aliu MPOrPaMMbl BOCIIMTAHMS

JIP2. IIposBisAOIMN aKTHUBHYIO TPAXKIAHCKYIO IO3HULMIO, JIEMOHCTPUPYIOLIUI
[IPUBEP>)KEHHOCTh TPUHLUINIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, 3KOHOMUYECKU
AKTUBHBIM U yYaCTBYIOIIHMH B CTYJEHYECKOM U TEPPUTOPUATIBHOM CAMOYIIPABICHUH, B TOM
YyyCclI€ Ha YCIOBUAX JOOpOBOJIBYECTBA, MPOAYKTHBHO B3aUMOJACUCTBYIOIIMA U
Yy4YacTBYIOUIMH B EATEIBHOCTH OOIIECTBEHHBIX OPTaHU3ALIUN.

JIP 9 Cobnrofaroiyii ¥ nponaraHaupyronui npasuia 310pOBOTO U OE30MacHOTOo
o0Opa3za JXKH3HM, CHOPTa; MpEeAyNpekAaroluidi 1100 MPeo0JIeBaAOIIUN 3aBUCUMOCTH OT
aJIKorojisi, Tabaka, NCHUXOAKTHUBHBIX BEIIECTB, a3apTHbIX Urp U T.A4. CoxpaHSOUIMii
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHUTYaTHUBHO CIIOKHBIX WJIM  CTPEMUTEIBHO
MEHSIOIIMXCS CUTYyalUsIX.

JIP23. Ilomyuyenne OOy4yalOIIMMHCS  BO3MOXHOCTH  CaMOPACKpBITHS U
caMopeau3alys JUYHOCTH.

JIP30. OcyiiecTBIsIOMMIA MOUCK M UCTOIb30BaHNe UHGOPMAIIMKA, HEOOXOIUMOM
11t 3PEKTUBHOTO BBIMIOJIHEHUS PA3IMYHBIX 337a4, TPO(PECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.

1.2.4. IIpodeccnonanbubie KomnereHun (nasaee - IK)
IIK 2.4. BecTu y4eTHO-OTYETHYIO JOKYMEHTALMIO [0 TEXHHUUYECKOMY OOCITY>KMBAaHUIO U
PEMOHTY MOABbEMHO-TPAHCTIOPTHBIX, CTPOUTENIBHBIX, JOPOKHBIX MAILIUH U 000PYIOBaHHUSL.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0beM yuyeOHOM TUCHMILIMHBI H BUABI Y4eOHO#l padoThI

Buj yueoHoii padoTsl O0bem B yacax

O0beM 00pa3oBaTe/ibHOI MPOrpaMMbl YUeOHOT0 MpeaMeTa 219
1. OcHOBHOE co/iep:KaHue 146
B T.4..
Jlexnun, ypoku 112
[TpakTrueckue (JtabopaToOpHbIE) 3aHITHS 34
2. IlpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 74
B T.4..
Teopernueckoe o0ydeHHE 62
[TpakTrueckue (J1abopaTopHbIE) 3aHITHS 12
WuauBuyanbHbId TPOCKT (Oa/nem)
IIpomeskyTouHasi aTTecTAlMUS —
3k3aMeH/nudpepennupoBannblii 3a4eT (1, 2 cemecTp)




2.2. TemaTu4eckHuii JIaH U coiep:kanue yueOHoi qucuuminnsl (YII)
2.2. TemaTnueckuii JIaH u coaepxxkanue yueOHoi nucuunianusl OY /. 11 ®U3UKA

HaumeHnoBaHue pa3aeiioB Copaeprxxanue yueOHOIro MaTepuasa, 1a00paTopHble U O0bem yacoB | Dopmupyemblie o0mme U
U TeM NpaKTHYecKue padoThbl, HHAUBHAYAJIbHbIN NPOEKT (eciu npogeccuoHaibHbIE
npedycmompernbi) KOMIIETCeHIHM U
1 2
3 4
Beenenue
Coaep:xaHue yueOHOT0o MaTepHaJia: 2
Ouzuka — (QyHgamMeHTanpHas Hayka o mpupone. EcrecTBeHHO -
du3zuka u MeTobl Hay4yHbIi METOJ IIO3HAHMs, €ro BO3MOXXHOCTM U  T'paHULbI
HAYYHOI'0 O3HAHUS MPUMEHUMOCTH. OKCIIEPUMEHT U TEOpUs B TMPOLECCe IO3HAHUsA
npupoasl. MonenupoBanue (HU3NYECKUX SBICHHA U IporeccoB. Poib

OK 03, OK 05; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4

DKCIIEPUMEHTA U TEOPUM B IIPOLECCE MO3HAHUs NpUpoabl. Dusznueckas 5
BenuunHa. Ou3nyeckue 3aKOHbI. [ paHUIbl MPUMEHUMOCTH (PU3UUECKHUX
3ak0oHOB U Teopuil. [Ipuniun coorBercTBus. [loHsATHE O dU3HUECKOIA
kaptuHe wmwupa. llorpemHocTr wu3MepeHUH (PU3NUECKUX BEITHYMH.
3uauenue usuxu npu oceoenuu npogeccuii CIIO u cneyuanvrocmeti

*

CIIO.
Pa3gen 1. Mexanuka 14
Tema 1.1. Tema Ne 1.1.1 Mexannueckoe ABHKEHHE U €0 BUABI.
OCHOBBI KHHEMATHKH Copepxanue y4eOHOro MaTepuaJa:
MarepuanpHass Touka. CrausapHvle U BeKmopHvle (huzuiecKue 2

genuuunbl.” OTHOCHTENHFHOCTh MEXaHHYECKOro BikeHus. Cucrema
orcuera. [lpuaun otHocuTenpHOCcTH ["anmumes. CrocoObl omucaHus
asukeHus. Tpaexropus. Ilyte. [lepemenienue.

Tema Ne 1.1.2 Buabl iBH:KeHUs1 (PAaBHOMEPHOE, PABHOYCKOPEHHO0E)
U UX rpauyecKoe onucaHue. 2
Copaepixanue yueOHOIro MaTepuaJa:

PaBHOMepHOE mpsMonuHeWHoe nBwkeHue. CKOpocTh. YpaBHEHHE

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, TIK.2.4




JIBUKEHUS. MrHOBEHHas M cpeiHsst ckopocTd. Iloctymarel Teopuu
OTHOCUTENIBHOCTH. (OCHOBHBIE CJEACTBHAA U3 IIOCTYJIATOB TEOPUHU
OTHOCHUTEIIBHOCTH.  YCKOpeHue. [IpsMonuHenHoe  IBHJKEHHE C
IIOCTOSIHHBIM yCKOpeHueM. JIBMKEHHE C IOCTOSIHHBIM YCKOPEHHEM
cBOOOIHOTO mTajeHus. J[BrKeHue Tena, OpPOUICHHOTO IOJ YIJIOM K
TOPU30HTY. PaBHOMEpHOE INBMKEHHME TOYKH II0 OKPYKHOCTH, YIJIOBas
ckopocTs. LlenTpocTpemurenbHoe yckopenue. Kunemaruka adbcom0THO
TBepAoro Teina. IlpuMeHeHne 3aKOHOB KHHEMATHKU K PELIEHUIO 3a1ay.

Tema 1.2
OcHOBBI THHAMHUKH

Tema Ne 1.2.1 OcHoBHAas 3a1a4a JUHAMMKH.

Coaep:xxanue yueOHOro MaTepHaJia:

Cuia. Macca. Ilpunnun cynepnosuniuu cui. [lepBoiit 3akoH HproToHa.
Bropoii 3akoH Hetotona. Cuuibl B ipupoge. Tperuii 3akod HeroToHa.

Tema Ne 1.2.2 JIBuskeHune moj AeiicTBMeM CHJI YIIPYTOCTH M TPEHMUS.
Coaep:xxanue yueOHOro MaTepuaJia:

Cunvt mpenusi. =~ CHIBI YIPYrocTH. 3aKOH BCEMHPHOTO TATOTEHHS.
Cuna TspKEecTHM M cwila BceMupHoro tsaroreHus. llepsas xocMmuueckas
cKopocTh. [[BrmxkeHue muanetr u Manbix Ten CoiaHeuHO# cucreMsl. Bec.
DIEMEHTHI PEISTUBUCTCKON TMHAMUKU.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4

Tema 1.3
3aKoHBI COXpaHeHUs!

Tema Ne 1.3.1. 3akoH coxpaHeHUs] UMITYJIbCA.

Copeprxanue yueOHOro MaTepuaJa:

Umnynec Tena. Mmmynsc cuibl. 3aKOH COXpaHEHHS] MMITyJbCa.
PeaktuBHOE 1BIKeHUE. Pemenne 3aaau.

Tema Ne 1.3.2 3akoH coxpaHeHHsI MOMEHTAa UMITYJIbCA.

Conep:xkanue yueOHOIro MaTepuaJa:

3aKOH COXpaHEHHS MOMEHTa HMITylIbca. Mexanuueckas paboma u
Mownocmyw.” Pemenue 3anad. Kunemuueckas snepeus. llomenyuanvhas
onepeus. 3axon coxpamenus Mmexamuueckoii suepauu.” PaboTa CHIIBI
TSOKECTH U cuiibl ynpyroctu. KoncepBaTuBHBIE cuibl. [Ipumenenue
3akonos coxpanenus.” VICONb30BaHME 3aKOHOB MEXaHUKH Ui
OOBSICHEHUS JABUKEHHMS HEOECHBIX Teld M Ul Pa3BUTHA KOCMHUYECKUX
HCCH@HOB&HHﬁ, T'paHUllbl MTPHUMEHUMOCTH KJIACCUYECKOM MEXaHWKH.
IIpakmuueckoe npumeHeHue Pu3UYECKUX 3HAHUL 6 HNOBCEOHESHOU

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
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JHCUBHU O UCHONL30BAHUS NPOCIBIX MEXAHUZMO8, UHCIPYMEHMOS,
*
MPAHCROPMHBIX CPEOCMS.

Tema Ne 1.3.3 KonrpoabsHasi padora Nel no pasaeny «Mexannka»

OK 01-OK 07; JI.1.-JL.6.;

2 M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
Pazjnen 2. Mosekyasipaasi Gu3uka 1 OCHOBbI TEPMOJANHAMHKH 24
Tema 2.1 Tema Ne 2.1.1 OcHnogHble non0xceHus MOIEKYAAPHO - KUHEMUYECKOTL
OCHOBBI MOJIEKYJISIDHO- | meopuu™ v UX ONbITHbIE 000CHOBAHMSI.
kuHeTH4eckoii Teopuu | Coaepxxanue y4eGHOro MaTepuasia: 2
ra3oB Pa3smeps! 1 macca Monekyn u atoMoB. bpoyHoBckoe nBrkenue. Cuibl 1
DHEPTHUs MEKMOJIEKYJISIPHOTO B3aMMOACHCTBUSI.
Tema Ne 2.1.2. Moaesb uieaabHOro rasa.
Coaep:xxanue yueOHOro MaTepHaJia: OK 01-OK 07; JI.1.-J1.6.;
Cmpoenue 2a3006pazubix, HCUOKUX U MEepObix men. VneanbHblil ras. M.1.-M.6.; I11.1.-11.7.; JIP2,
Jlasnenue caza.* (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KUHETHYECKOM JIP9, JIP23, JIP30, I1K.2.4
Teopuu ra3oB. Pemenue 3amad. Temmeparypa U ee H3MEpEHHE. 9
AOCONIOTHBI  HYJTb TeMIepaTypbl. TepMoAMHAMHUYECKas —IIKaja
temrneparypbl. CKOpPOCTH [BWIKEHHS MOJEKYl M UX HW3MEpeHHE.
N3onpoueccsl U ux rpaduku. [ azosvie 3akoHbl. Ypasuenue cocmosanus
uoeanvrnozo 2aza. Monapnas 2asoeas nocmosauHa. Pewenue 3adau c
npogeccuonanbHOL HaNPABIEHHOCIbIO.
JlabopaTopHble padoThbI:
1. U3ydyenune mzobapHoro mporiecca (ONMbITHAs MpoBepka 3akoHa I eii- 2
Jlroccaka, boiins - Mapuorra)
Tema 2.2 Tema Ne 2.2.1. OcHOBHbIE IOHATHSA U ONpeeeHns. BHyTpeHHss
OcCHOBBI TEPMOAUHAMHMKHI | JHePrus u padora rasza.
P Cozf:epmamfl)e y4eOHOro MaTepuaJa: OK01-OK 07; JL.1.-JL6.;
2 M.1.-M.6.; I1.1.-I1.7.; JIP2,

BryTpeHnHsst sHeprusi cucTeMbl. BHYTpEeHHSST SHEPTHSI UACATBHOTO Tasa.

Paboma u mennoma xax ¢gopmsl nepedauu swepeuu. Tennoemxocme.
*

Yoenvnaa mennoemxocme. KosmnuectBo  TemioTel.  Ypasuenue

JIP9, JIP23, JIP30, I1K.2.4
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*
menjuioeo2o baniaucad.

Tema Ne 2.2.2 IlepBblii 1 BTOPOii 3aKOH TEPMOAUHAMHUKHU U €r0
CTATHCTUYECKOr0 ucToIKkOoBaHue. HeoOpaTuMocTh TemioBbIX
NPOLECCOB.

Conep:xxanue yueOHOIro MaTepHaJia:

[lepBoe Hauano TepMOIMHAMHKH. AnuabaTHbIi mporecc. [lpunyun
Oeticmeus mennosoti mawunst. KIT] mennosozo deucamens.” Bropoe
Ha4yaJlo  TEPMOAMHAMUKH.  X0I0OUIbHble — MAUIUHDL. Tennosvie
dsuzamenu.” OXpaHa IPUPOSIBL.

Tema Ne 2.2.3 Pemienue 3a1a4 Ha TeMY: «3aKOHBI
TEPMOIAUHAMUKNY.

Coaep:xxanue yueOHOro MaTepuaJia:

Pewienue 3a0ay ¢ npogheccuonaibHoll HANPaeIeHHOCMbIO.

Tema 2.3
ArperatrHbie COCTOSIHUS
BelllecTBa U (pa3oBbIe
nepexoabl

Tema Ne 2.3.1 HacbllieHHbI€ U HEHACBIIIEHHbIE NaPbI.
Conep:xanue y4eOHOIro MaTepuaJa:

Hcnapenve u koHaeHcanus. HachlleHHBI ¥ HEHACBHIIEHHBIM map u
€ro CBOWCTBA. AGCOMOMHAA U OMHOCUMETbHAS GLAACHOCHb BO30YXd.
[Tpubopbl uisi ompeAeNneHUs BIAXHOCTH BO3IyXa. TodYka pOCHL.
Kunenue. 3aBUCHUMOCTb TeMmmepaTypbl KHUIEHHS OT JaBJICHHUS.
Kputnueckoe cocrossHue BemiectBa. [lepecpemuviii nap u  e2o
UCNONb306aHUE 6 MeXHUKe.

Tema Ne 2.3.2 Mopenb crpoenus skuakoctu. Ilopepxnocrnoe
HaTsI’>KeHHe U CMaYuBaHMe.

Coaep:xxanue y4eOHOro MaTepuaJa:

XapakTepruCTHKA KUJIKOTO COCTOSTHUS BelecTBa. [[0BepXHOCTHBIN CITON
KUAKOCTU. OHEPrus IOBEPXHOCTHOIO CJIOS. bBiMKHUN TOpAOOK.
Ilosepxnocmuoe namscenue. Cmauueanue. AHenewuss Ha 2cpanuye
orcudKocmu ¢ meepovim meom.” KanuaspHble sIBICHUS.

Tema Ne 2.3.3 Moaeab cTpoeHusi TBepAbIX Tel. MexaHnuyeckue
CBOMCTBA TBEPAbIX TeJI.

Conep:xanue y4eOHOro MaTepuaJa:

XapakTepUCTUKa TBEPJAOTO COCTOSIHMS BeulecTBa. Kpucmaniuueckue u

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
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amopguvie mena.” Yupyrue CBOHCTBA TBEpABIX Tel. 3akoH Iyka.
MexaHuuecKkue CBOMCTBa TBepAbIX Ten. I[lmactuueckas (ocratouHas)
nedopmarusi.  Koagpguyuenm nunetinoco pacwupenus. Tennosoe
pacuiuperue meepovix men u stcuoxkocmet. Kosgpguyuenm oo6wémmoco
pacwupenus. Yuem pacwupenus 6 mexuuxe. Ilnaenenue. Yoenvnas
mennoma nnaenenus.” Kpucranmmsauus. [Ipakmuueckoe npumenenue 6
NOBCEOHEBHOU  JICU3HU  (PU3UYECKUX 3HAHULL O CBOUCMEAX 2a308,
oicuoKocmeil u meepowvix men.”

Tema 2.3.4 KontpoabHas padora Ne2 nmo pasgeny «MoJiekyJisipHas
(u3MKAa H OCHOBBI TEPMOTMHAMHKI

JlabopaTopHble padoThbI:

2. Onpenenenre BIaKHOCTH BO3yXa.

3.0mpenencane  kodpduIMeHTa  MOBEPXHOCTHOTO  HATSHKEHUS
KHUJIKOCTH

Pazjen 3. DiekTpoauHaMuka

32

Tema 3.1
DJleKTpHYeCKOoe MoJie

Tema Ne 3.1.1 B3anmopeiicTBHe 3apsKeHHBIX TeJl. DeKmpuuecKue
3apaowl.”

Conep:xkanue yueOHOro MmaTepuaJa:

Inexmpuueckue 3apsaovl. IneMeHmapHblil 21eKmpudecKull 3apso. 3aKoH
coxpanenus sapsoda.” 3axon Kynona.

Tema Ne 3.1.2 dnekmpuueckoe none.*

Conep:xkanue yueOHOIro MaTepuaJa:

Dnexmpuyeckas nocmosiHuas. dnekmpuyeckoe noie. Hanpsowcennocmo
anexmpuyeckozo nons. Ipunyun cynepnozuyuu noneii.” Ilposoonuxu 6
neKmpuyeckom  noie. Judnekmpuku 8  INEKMpPUYECKOM — NoJe.
THonapusayus ousnekmpukos. Paboma cun 31eKmpocmamuieckoco
nons. ITomenyuan. Paznocmv nomenyuanos.” DKBHIOTEHIHATbHBIE
noBepxHOCTH. (636 MedHcOy HANPANCEHHOCMbIO U PA3HOCHbIO
NOMEHYUANO8 NEKMPULECKO20 nOJIL. Dnekmpoemkocme.
Konoencamopui. Coedunenue xkonoencamopog 6 bamapero. Duepeus
3apSNCEHHO20  KOHOeHcamopd.  DHepeusi  J1eKmpuieckozo  NoJs.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
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*
Eounuywl anekmpoemxocmu. Ilpumenenue koHoencamopos.

JlabopaTopHble padoThbI:

4. OnpesneneHue 3JIEKTPUUECKON eMKOCTH KOHACHCAaTOPOB 2
Tema 3.2 Tema Ne 3.2.1 3akon Oma 11 yyacTKa LeNnu.
3aKOHBbI MOCTOSIHHOTO Conep:kanue y4eOHOT0 MaTepuaJia:
TOKa Vcnosus, Heobxooumvle 0ns  603HUKHOBeHUSL U NOOOEPHCAHUS
anekmpuueckoeo moxa. Cuna moka u niomuocms moxa. 3axon Oma
07151 yuacmka yenu. 3a8ucumocme 21eKmpuiecKko2o conpomueieHus om 2
Mamepuana, ONUHbL U NAOWAOU NONEPEeYHO20 CeYeHUs NPOBOOHUKA.
3asucumocms  I1€KMPUUECKO20 CONPOMUBTEHUS NPOBOOHUKOS Om
memnepamypul. TemnepamypHolii Koaghhuyuenm  conpomuenienusi. OK 01-OK 07; JI.1.-J1.6.;
Ceepxnpoooumocmy. DneKmpoOsudlCcyyds CUna UCMoYHUKA mMoKd. M.1.-M.6.; 11.1.-11.7.; JIP2,
Tema Ne 3.2.2 ITocsegoBaTesibHOE M apajljieJibHOE COeIMHEHN S JIP9, JIP23, JIP30, IIK.2.4
MPOBOIHUKOB.
Coaep:xxanue yueO0HOro MaTepHaJia:
3axon Oma ons noanou yenu. dnekmpudeckue yenu. llapannenvrnoe u 2
nocnedosamenbHoe coeounenue nposooHukos. 3axkonvl Kupxeogha 0/1}1
v3na. CoeduneHue UCMOYHUKOS DNIEKMPUYECKOU IHepauu 8 bamapero.
OJ1C ucrounuka Toka. 3axon [coyns — ﬂeHua Paboma u mownocmo
nocmosHno2o moka. Tennosoe detlicmsue moxa.
JlabopaTopHbie padoThI: 5
5. H3ydyeHue 3aKOHOB IIOCJIENOBATEIBHOIO M  IApaJLIEIBHOIO
COETMHEHU I MPOBOIHUKOB. 9
6. Usmepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
| cemecrtp:
MAKCHMAJIbHAs HArPy3Ka: 81
Oobs3aTesibHAs HArPy3Ka: 54
Jlekuumu: 42
JIA0OpATOPHBIE 3AHATHS: 12
CamocrosiTeibHAsI padoTa: 0
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JlabopaTopHblie padoThbI:

7. Onpenenenue yaeapHOro CONPOTUBIICHHS TPOBOIHUKA.

8. MUccrnemoBanme 3aBUCHMOCTH  TEMIIEPAaTypbl HUTH  JIaMIIBI
HaKaJIMBaHUS OT HAIIPSDKEHMSI Ha €€ 3aXKMMax

9. onpenenenue KIIJl anexTpuueckoro HarpeBaTes BOIbI.

10. DKcriepMMEHTaJIbHOE ONpEIeIeHUE YAEIbHOIO COPOTUBIICHUS
IIPOBOAHUKOB.

N

Tema 3.3
DJleKTPpUYECKU TOK B
Pa3JHYHBIX Cpeaax

Tema 3.3.1 Dnekmpuueckuii mox é noJynpo6oOHUKax.”

Conep:xaHue yueOHOTro MaTepuaJa:

DnekmpuuecKkuti mox 8 Memaiiax, 8 IeKmpoIumax, 2a3ax, 8 6axKyyme.
Onexmpoauz. 3axon anexmponuza Dapades. DneKmpoxumuyecKuil
axeusanenm. Buowl 2azo6vix paspsoos.” TepMOdIEKTPOHHAS IMUCCHUSL.
I1na3zma.

Tema 3.3.2 CoOcTBeHHAasi M IPUMeCHAs POBOAUMOCTH.
Conep:xkaHue y4eOHOTro MaTepuaJa:

CobcTBeHHas M IpUMeECHas MPOBOAUMOCTH. P-N mepexon. [lpumenenue
nonynpoeoonuxos. Ilonynposoonuxoevle npubopul.

Tema 3.3.3 Pemienne 3axa4 no reme «IlosynpoBoaHukm».
Conep:kanue yueOHOro MmarepuaJa:
Pewenue 3a0au c npogheccuonanvbHou HanpasIeHHOCMbIO.

JlabopaTopHble padoThbI:
11. OnpesneneHre 31eKTPOXUMHUUECKOTO SKBUBAJICHTA ME/IH.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP9, JIP23, JIP30, TIK.2.4

Tema 3.4
MarbuuTHoe 1moJjie

Tema 3.4.1 MarauTtHoe moJie.

Coaep:xxanue yueOHOro MaTepuaJia:

BeKmop quyKZ/ﬂ/ll/l MACHUMHO20 NOJIA. Hdl’lp}l.?fceHHOCn’Zb MACHUMHO20
nons.” JlelicTBEE MarHUTHOTO MOJS Ha HNPSMOJIMHEVHBIA TIPOBOJHUK C
ToKOM. PaboTa mo mepeMemnieHnio MpoBOJHIKA C TOKOM B MarHUTHOM
nosie. I[lpaBuno Oypasumka. [IpaBuio nmpaBoi pyku.

Tema 3.4.2 Cuna Amnepa. Pemienne 3axa4 no reme «Cuiia
Amnepa».

Copeprxanue yueOHOro MaTepuaJa:

Bsaumoneiictue TokoB. Cuna Amnepa. Ipumenenue cunvt Amnepa.”

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, TIK.2.4
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[IpaBuio npaBou JI€BOM PYKH.

Tema 3.4.3 /leiicTBHe MArHUTHOIO OJISI HA ABUKYLIYIOCS
3apsoKeHHYI0 YaCTHILy.

Conep:kanue y4eOHOT0 MaTepuaJia:

JleiicTBME MArHMTHOTO TIONIS HA ABMKYymuiics 3apsan. Cuna Jlopenya. ™
Ilpumenenue cunvt Jlopenya. OnpeneneHue yaelbHOTO 3apsiia.
Maznumnvie ceoiicmsa éewecmesa. Maznumuas nponuyaemocms.

Tema 3.4.4 Pemmenue 32124 o TeMe «JIeKTPOMATrHeTU3M»
Coaep:xxaHue yueOHOIro MaTepHaJia:
Pewenue 3a0au c npogheccuonanvroil HanpasieHHOCmvio.

Tema 3.5
DJIeKTPOMATrHUTHAS
HHIYKIUS

Tema 3.5.1 DnekTpoOMarHuTHAS UHAYKLHS.

Coaep:xanue yueOHOro MaTepHaJia:

Asnenue snexmpomaznumuoil unOykyuy.. MarHUTHBIH TIOTOK. 3aKoH
NEKMPOMASHUMHOL  UHOYKYUL. Ilpasuno  Jlenya. Buxpegoe
anexmpuyeckoe none.

Tema 3.5.2 UHAYKTHBHOCTh KOHTYpa (KaTymIKH). SIBJ1eHne
CaMOMHIYKIHH.

Conep:xxanue yueOHOro MaTepHaJia:

IA/[C unoykyuu 8 08UNCYWUXCst NPOBOOHUKAX. fBleHUe caMOUHOVKYUU.
Hnoyxmuenocms. OHepeuss MAcHUMHO20 NOAs mMoka. Bzaumocesss
NEKMPUYECKUX U MASHUMHBIX noaeil. DneKmpomazHumuoe noze.

Tema 3.5.3 MarauTtHoe 1moJie B BelllecTBe.

Conep:xxanue yueOHOro MaTepHaJia:

MarunuTHas npoHuIaeMocTb. /{ua-, mapa- u peppomarnetuku. Permenue
3a/1au.

Tema 3.5.4. Pemienne 3aga4 no teme «JeKTPOMATHUTHAS
HHIYKIHS»

Conep:kanue yueOHOro MmaTepuaJa:

Pewenue 3a0ay ¢ npogheccuonanbHoil HanpPasIeHHOCMbIO

Tema 3.5.6 KontpoJsbHas pa6ora Ne3 no pasneny
«JIEKTPOAMHAMHKA))

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP9, JIP23, JIP30, TIK.2.4

Pasznen 4 Kosied0anus 1 BOJIHBI

20
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Tema 4.1
Mexannueckue
KOJI€0aHUA U BOJHBI

Tema Ne 4.1.1 Mexanuveckue KoJjie0aHus.

Conep:kanue y4eOHOT0 MaTepuaJia:

KonebarenbHoe apmxkenue. ['apmonmueckue konebanus. CBOOOTHBIC
MexaHuuyeckue konebanus. [IpeBpaiienue sHepruu npu KojiedareaIbHOM
nerkeHnr. CBOOOJHBIC 3aTyXawIlue MEXaHWYeCKUEe KOJCOaHMUs.
Marematuueckuii MasTHUK. [IpyXuHHBIA MasTHUK. BBIHYXIEHHBIC
MeXaHH4YecKue Koyuebanus. Pezonanc.

Tema Ne 4.1.2 Mexanu4eckue BOJTHBI.

Coaep:xxanue yueOHOro MaTepHaJia:

[TonepeuHbie ¥ MPOOJIBHBIE BOJHBI. XapaKTEPUCTHUKUA BOJTHBI.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €ro npuMmeHnenue. Mareppepenuus,
T dpaKIys 1 HOJIIpU3aIKs MEXaHHYECKUX BOJIH.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4

Tema 4.2
DJIeKTPOMATHUTHBbIE
K0J1€0aHUA U BOJHEI

Tema Ne 4.2.1 KosiebaTeabHbI KOHTYP.

Coaep:xxanue yueOHOro MaTepHaJia:

Csob00nbie snexmpomaznumuble Konebanus. Ilpespawenue snepeuu 6
KonebamenvHom  koumype. Ilepuod  c80000HbBIX — 2IEKMPUYECKUX
xonebanuii.” MateMaTHdeckoe OMMCAHHE TPOIECCOB B KOJIeOaTelTbHOM
koutype. Popmyna Tomcona.”

Tema Ne 4.2.2 3amyxarowjue r3nekmpomaznumusle Koiedanus.
Conep:xkanue yueOHOro MaTepuaJa:

l'enepamop  Hezamyxarwux  91eKMPOMACHUMHLIX — KOJIeOAHUU.
Buvinyoswcoennvle aneKmpuiecKue konebanus.” Jlo6poTHOCTH
K0J1e0aTeIbHOT0 KOHTYpA.

Tema Ne 4.2.3 KonaeHncarop 1 KaTylka B IleNM IEPEMEHHOI0 TOKa.
Copaepixanue yueOHOIro MaTepuaJa:

Emkocmnoe u uHOYKmMueHoe CONpOMUGIEHUS NEPEMEHHO20 MOKA.
Axmusnoe conpomusnenue. 3axon Oma 011 21eKmMpudecKou yenu
nepemennoco moka. Paboma u mowmocms nepemenHozo moka.
Pesonanc 6 anexmpuyeckoii yenu.”

Tema Ne 4.2.4 Ilepemennnlii Tok. Tpancgopmarop.
CopaepxaHue yueOHOro MaTepuaJa:
Ilepemennwiii mok. I'enepamop nepemennozo moka. Tpancghopmamopei.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP9, JIP23, JIP30, TIK.2.4
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Toku evicokou uacmomoi. Illonyuenue, nepedaua u pacnpeoenenue
*
9NeKMPOIHEPLULL.

Tema Ne 4.2.5 DneKTpOMarHuTHoe 10J1e M 3JIEKTPOMAarHUTHbIE
BOJIHBI.

Copaepxxanue yueOHOro MaTepuaJa:

CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH. OeKmpomazHumuoe none Kak

ocobviti  6u0  mamepuu. OnekmpomacHumusle GoaHvl. Ceoticmea 2
anekmpomazHumublx  60aH.  Bubpartop I'epna. OTKpBITHIH
KosebaTenbHbIi KOHTYp. M300perenue panno A.C. NonoseiM. [ToHsTHE
0 pPaaroCBS3H. [punnun paanoCBs3H. IIpumenenue
2NEKMPOMASHUMHBIX BOTH.
Tema 4.2.6. Pemienne 3aga4 no reme «JIeKTPOMarHuTHbIE
KO0JIeOAHMS U BOJIHBI» 2
Copepxanue yueOHOTro MaTepuaJa:
Pewienue 3a0ay c npogheccuonanbHoll HanPaeIeHHOCMbIO
JlabopaTopHble padoThbI: 2
12. V3zyuenue pabotsl ogHodaszHoro Tpancdopmaropa
Tema Ne 4.2.7 KontpoabHasi padora Ned no pasaeny «Kosnebanus u 9
BOJIHBI»
Pasnea 5. OnrTuka 20
Tema 5.1 Tema Ne 5.1.1 CBeT Kak 3JIeKTPOMATHUTHAsI BOJTHA. 3AKOHBI
IIpupoaa cBera OTPaKeHHs M NMpPeJIOMJIEHHUS CBeTa.
Copepxxanue yueOHOTro MaTepuaJa: 2
Todeunslit ucTOUHUK cBeTa. CKOPOCTb pPACHpPOCTPAHEHMs CBeTa.
3aKoHBl OTpakeHUs M TmpenomiieHus cBera. [lpunnun [roireHca.
oo OT;EMHHC_ p pHHi OK 01-OK 07; JI.1.-JL.6.;
Tema Ne 5.1.2 JIun3sl. [locTpoenne u3oopakeHust B JUH3AX. M.1-M.6; IL1-1L.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
Copepxxanue yueOHOro MaTepuaJa: ’ ’ ’
JIunzel. [loctpoenne nzoOpakenus B inH3aX. PopMysia TOHKOW JIMH3BI. 2
VBenuuenue nuH3bL [7Ma3 kak onTuyeckas cucrema. OnTHyecKue
npubopst. Cuna ceema. Oceewénnocms. 3axonnl oceeujeHHoCmu.
Tema Ne 5.1.3 Pemienne 3ana4 no reme «I'eomerpnyeckasi OITHKA) 2
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Conep:xxanue yueOHOTro MaTepHaJia:
2 *
Pewenue 3a0au c npogeccuonanvpHoll HanpasIeHHOCMbIO.

JlabopaTopHble padoThI:
13. Omnpenenenue nokaszaresns NpeIOMIICHHS CTEKIIA TIPU TOMOLII
MHUKPOCKOIIA

Tema 5.2 Tema Ne 5.2.1 Unrepdepenuus u nudpakuus ceera. {ucnepcust
BoJsiHOBBIE CBOliCTBA cBera.
cBeTa Coaep:xxanue yueOHOIro MaTepHaJia:
Unrtepdepennus  cBera. KorepeHTHOCTH ~ CBETOBBIX  JIy4YeW.
Untepdepentuss B ToHKMX  miueHkaX. Kombua — Helorona.
Hcnons3oBanne wuHTEpPEpeHIMH B Hayke W TexHuke. Judpaxuums
cBeta. [udpakius Ha 1mean B mapaienbHbIX Tydax. dudpakiuonnas
pemerka. [lonarue o romorpadum. Ilonspusammsi MOMEPEYHBIX BOJH.
Ilonspuszauusa cBera. /JlBoiiHoe nydenpenomiieHue. [lomsspouebl.
Hucniepcusi cBera. OK 01-OK 07; JI.1.-J1.6.;
Tema Ne 5.2.2 Paziiu4Hble BUABI 3JIeKTPOMATHUTHBIX M3JIy4eHHH, M.1.-M.6.; I1.1.-11.7.; JIP2,
UX CBOICTBA M NMPaKTHUYeCKHEe MPUMEHEeHHUS. JIP9, JIP23, JIP30, I11IK.2.4
Coaep:xanue yueOHOro MaTepHaJia:
Bunbr uznyuyenuit. Bugst crekrpoB. CriekTpsl uciyckanusi. CreKTpsl
norsouieHus. CreKTpanbHbIN aHaIu3. YIbTpaduoieToBOe H3ITyUYEHHE.
WUndpakpacnoe wuznyuenue. PentreHoBckue mayuu. VX mnpupona u
cpoiicTBa. IlIkana 37EKTPOMArHUTHBIX U3Jy4YEHUMN.
JlabopaTopHble padoThbI:
14. OnmnpeneneHue  JATUHBI  CBETOBOM  BOJHBI C  MOMOIIBIO
TU(GPaKIMOHHON PELIeTKH.
15. HabGnroaeHue CIIONIHOTO U JIMHEHYATOro CIEKTPOB.
Tema 5.3 Tema Ne 5.3.1 ITocTyJs1aThl TEOPUM OTHOCHTEJIBHOCTH U CJIEICTBUSA
CnenuajbHasi Teopust M3 HUX. OK 01-OK 07: JL1.-JL6.:
OTHOCHTEJIbHOCTH Conep:xxaHue yueOHOIro MaTepuaJia:

JIBuKeHMe co CKOpOCThIO cBeTa. IlocTynaTel TEOPUM OTHOCUTEIBHOCTH
U CcIeACTBUS M3 HHUX. VIHBapMaHTHOCTh MOJIYJSi CKOPOCTH CBeTa B
BakyyMe. OuHeprusi mokos. CBs3b Macchl W SHEpruM  CcBOOOJHOMU

M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP9, JIP23, JIP30, I1K.2.4
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YaCTHUIIHI.

Tema Ne 5.3.1 KonrpoabsHasi padora NeS nmo pazgeny «Onruka» 2
Pa3jien 6. DiieMeHTHI KBAHTOBOW PU3MKH 18
Tema 6.1 Tema Ne 6.1.1 T'unore3a Ilnanka o kBaHTaXx.
KBanToBas onTuka Conep:kanue y4eOHOT0 MaTepuaJia:
KBanroBas runores3a Ilnanka. TermoBoe uznyuenue. KopnyckymnspHo-
BoiHOBOM nyanu3M. @otonsl. ['mnoresa ge bpoilis O BOJHOBBIX 2
cBorcTBax uactuil. CooTHouieHue HeompeneraeHHocTel ['eitzendepra.
JaBnenue cera. Xumuueckoe neiictBue cBera. Ombithl JlebeneBa u
Basunosa. OK 01-OK 07; JI.1.-J1.6.;
Tema Ne 6.1.2 ®otodPpdexr. /laBiieHue cBera. M.1.-M.6.; I1.1.-11.7.; JIP2,
Coaep:xxaHue yueOHOIro MaTepHaJia: JIP9, JIP23, JIP30, I1K.2.4
@omoagpghexm. Ypasuenue Diinwmetina 0ns pomoaghghexma. Buewnuti 9
gomosnexmpuueckuii 3¢pchexm. Buympennuii pomosppexm. Tunwvi
domosnemenmos. Ipumenenue pomosgpexma.” Pemenue 3amad 1o
teMe «KBaHTOBas ONITHUKAY.
JlabopaTopHblie padoThbI: 2
16. 3yuenue sinenus Gorodddexra.
Tema 6.2 Tema Ne 6.2.1 CTtpoeHune aToma: IJIaHETAPHAS MOJIeJIb U MOJIeJIb
®uzuka aToma u Bopa. Ilor;omenue u ucnyckanue ceera aromom. Kpanropanue
aTOMHOI'0 IHEPIruu.
saaApa Copaepixanue yueOHOTro MaTepuaJa:
Pa3BuTre B3IUIAI0B Ha CTpPOCHHE BemiecTBa. MoJenu CTpOeHus
aTOMHOTO si7jpa. 3aKOHOMEPHOCTH B AaTOMHBIX CIEKTPax BOAOpPOAA. 2 OK 01-OK 07; JI.1.-J1.6.;
Anepunas monenp aroma. OmbiTel D.Pesepdopma. Mogens aroma M.1.-M.6.; 11.1.-11.7.; JIP2,
Bogopona mo H.Bopy. KsamrtoBie mocTymatel bBopa. Jlazepor.” JIP9, JIP23, JIP30, TIK.2.4
PagnoakTBHOCTh. 3aKOH PaJMOAKTHUBHOTO pacmaja. PaanoakTUBHBIE
npespauienus. CriocoObl HaONIOAEHUS W PETUCTPALMU 3apsHKEHHBIX
yactuil. Oddexr BaBuiosa - YepeHkoBa.
Tema Ne 6.2.2 CTpoeHue aTOMHOrO siipa. JHeprus cBs3u. Ces3b 9

MacCCbl 1 JHEPIruMu.
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Conep:xxanue yueOHOTro MaTepHaJia:
Crtpoenue aromuoro sapa. Jledekr wMaccel, D2Heprust CBSI3HM U
YCTOMYHUBOCTb aTOMHBIX SIJIEP.

Tema Ne 6.2.3 SInepHble peakuum.
Conep:xxanue yueOHOIro MaTepHaJia:
Snepuble peaximu. HAdepuas snepeemuxa.” DHEPreTHUECKUH BBIXO]

ANEepHBIX peakuuii. VIckyccTBeHHas paguOaKTUBHOCTh. JleneHue 2
TsoKenblX szaep. LlemHast simepHas peakuus. Ynopasisemas LenHas
peakuus. S IepHblii peakTop.
Tema Ne 6.2.4 PagnoakTUBHbBIE M30TONBI M UX IPUMEHEHHE.
Copaeprxanue yueOHOTro MaTepuaJa:
[TonyyeHue  paJuMOaKTUBHBIX  HW30TONOB U  UX  IPUMEHEHHE. 2
buonoruueckoe neiicTBUE paOaKTUBHBIX U3IYUYEHUH. DJIeMEeHTapHbIE
YaCTHIIBI.
Tema Ne 6.2.5 KontpoabHasi padora Ne6 nmo pasaeny «J1eMeHTbI 9
KBAHTOBOW (PM3UKI
JlabopaTopHble padoThbI: 9
17.M13y4eHne TpeKOoB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hoTorpadusim.
Il cemectp:
MaKCHMAJbHAs HATPy3Ka: 138
o0si3aTesIbHAsI HATPY3Ka: 92
Jlekuumn: 70
JIabopaTopHbIe padoThl: 22
CamocrosiTeibHast padoTa: 0
3a roxa:
MAKCHMAJIbHAsl HArPy3Ka: 219
Oobs13aTesIbHAs HArpy3Ka: 146
Jleknumn: 112
JlaGoparopHblie padoThbI: 34
CamocrosiTeibHast padora: 0

*
HqubQCCMOHCUZbHO OPUEHMUPOBAHRHbLE DJIEMEHNIbL CO()QpJfCClHM}Z 8blOe/IeHbL KYypCUu6om
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3. YCJOBUS PEAJIM3AIIMU YUYEBHOM JUCIHUATLIIMHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPUAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0

Peanuzamus mporpamMmbl JUCHHUIUIMHBL TpeOyeT Hamuuus y4eOHOTro KaOHHeTa
¢usuku. O6opymoBaHne yueOHOro KaOMHEeTa (Ha OCHOBAHUU TMpHKa3a OT 23 aBrycra
2021 1. Ne 590 «OO0 yTBepxkaeHUU TIEPEUHS CPEICTB O0YUEHUS U BOCITUTAHHUSL. ..»):

1. Hudporas naboparopust 1o GU3MKE I YIUTEIS;

2. Hudporas naboparopust 1mo GU3MKeE 1JIs1 YICHUKA;

3. Becbl TexHHUECKHE C pa3HOBECAMU;

4.  Kowmmuiekt s 1a00paTopHOTO MPaKTHUKyMa O ONTHKE;

5. Kowmmekt 151 1abopaTopHOro MpakTUKyMa 10 MEXaHUKE;

6.  Komruiekt /st 1a0opaTOpHOro MpakTUKyMa 10 MOJICKYJIIPHOU PU3UKe U
TEPMOJIMHAMHUKH;

1. Kommiekt 151 1abopaTopHOTo MpakTUKyMa MO JIEKTPUUECTBY (C
TE€HEPATOPOM);

8.  Kowmekt s u3y4eHust BO3OOHOBISIEMBIX UCTOYHUKOB SHEPTUN
(conmHe4YHOM, BETPOBOM 3HEPIUH, OMO-, MEXAaHUYECKON U TEPMOAJIEKTPUIECKOM
HSHEPreTUKH);

9.  AmmepmeTp 1a00paTOPHBIIA;

10. BoubT™MeTp 1a060paTOPHBIL;

11. Konopumetp ¢ HAOOPOM KaJTOPUMETPUUECKUX TEIT;

12. TepmomeTp 1ab0OpaTOPHBIN;

13. KoMmmiexT aJis u3yuyeHus OCHOB MEXaHHUKH, THEBMATUKH U
BO300HOBJISIEMBIX UICTOYHUKOB SHEPTHH;

14. Bapomerp-aHepous;

15. Biok nuTaHus peryupyeMblii;

16. Be0O-xamMepa Ha MOJIBMIKHOM INTATHUBE;

17. Buneoxamepa aiis pabOThI C ONTUYECKUMHU TPUOOpaMU;
18. T'enepatop 3ByKOBOIi;

19. Turpomertp (ricuxpomerp);

20. T'py3 HabopHBI;

21. JluHamoMeTp JE€MOHCTPAIMOHHBIIA;

22. KOMIUIEKT MOCY/ bl IEMOHCTPAIIMOHHOMN C MPUHAITICKHOCTIMH;
23. MaHOMEeTp XKHUJIKOCTHOM JIEMOHCTPAIIMOHHBIH;

24. Metp neMOHCTPAIMOHHBIN;

25.  MHuUKpOCKOI AEMOHCTPAITMOHHBIN;

26. Hacoc Bakyymubiit KomoBckoro;

27. CroaukK NoabEMHBIN;

28. lllTaTtuB 1eMOHCTPAIIMOHHBIA (PU3HUCCKHUIA,

29. DJEKTPOIUIUTKA;

30. Habop neMOHCTpaIMOHHBIN 10 MEXaHUYECKUM SIBJICHUSIM;
31. HabGop neMoHCTpalMOHHBIN 110 AMHAMUKE BpallaTeIbHOTO
TIBYKEHUS;

32. HabGop neMOHCTpaIMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;



33.

Habop nemoHCTpaIimoHHbII BOJTHOBBIX SBICHUN;

34. Benepko Apxumena;

35. Magruuk MakcBenna;

36. HaGop Ten paBHOrO 00BEMA;

37. Halop Ten paBHOW MaccChl;

38. IIpubop mns gemoHCTpanuu aTMOCHEpPHOTO TaBJICHHUS,
39. Ilpu3ma HaKJIOHSIOMIASICS C OTBECOM;

40. Ppryar 1eMOHCTpallMOHHBIN;

41. Cocyasl coobmaronmecs;

42. CrakaH OTIUBHOW JIEMOHCTPAIIMOHHBIA;

43. Tpy6Oka HrroToHa;

44, ap INackans;

45. Halop neMOHCTpallMOHHBIN MO0 MOJIEKYJIAPHON (PU3HUKE U TETIOBBIM
SIBJIICHHSIM;

46. HaGop meMOHCTpaIMOHHBIN 0 Ta30BBIM 3aKOHAM;

47. Habop kanwuispos;

48. TpyOka 1y AEMOHCTpAIIMU KOHBEKITUHU B KUIKOCTH;
49. [umuHAPH CBUHIIOBEIE CO CTPYTOM;

50. [ap c xombIOM;

51. BEBICOKOBOIBTHBIN UCTOYHUK;

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

53.  Jlozumerp;

54. KamepToHBI Ha PE30HAHCHBIX STUKAX;

55.  Kowmrmiekt npuOopoB ¥ IPUHAIC)KHOCTEH I IEMOHCTPALINH

CBOMCTB QJICKTPOMAIHUTHBIX BOJIH;

56. Kowmrekt npubopoB ajisi M3y4eHUs! IPUHITUIIOB paIuonprueMa u
paauonepenayn;

57. KoMIiekT npoBoOJIOB;

58. Marnut 1yroo6pa3Hblii;

59. Marsut noxocoBol AEMOHCTPALMOHHBIN;

60. Mammuna 31eKTpodopHas;

61. MasATHUK IIEKTPOCTATUYECKUH;

27. Habop mo u3y4eHuto MarHuTHOTO OIS 3eMJIH;

28. Habop neMOHCTpaIMOHHBIN 10 MATHUTHOMY TIOJIIO KOJIBIIEBBIX TOKOB;
29. Halop 1eMOHCTPAIMOHHBIN MO MOTYTPOBOTHUKAM;

30. HabGop neMOHCTpaIMOHHBIH 110 MOCTOSIHHOMY TOKY;

31. HaGop neMoHCTpaIMOHHBIN MO SJEKTPUIECKOMY TOKY B BaKyyMe;
32. Habop neMOHCTpaIlMOHHBIN IO YJIEKTPOANHAMUKE;

33. Halop ansa neMoHCTpalvi MarHUTHBIX MOJIEH;

34. Halop ais 1eMOHCTpalMK JICKTPUUYECKUX TTOJIEH;

35. TpauchopmaTop yueOHBI;

36. Ilamouka cTekJssHHA;

37. Ilanouka 300HUTOBAS;

38. Tlpubop Jlenmna;

38



39. Crtpenku MarHuTHbBIC Ha IITATHBAX;

40. CynraH 3JeKTPOCTaTHUYECKUM;

41. IlITaTuBHl H30JUPYIOLINE;

42. DneKTpoOMarHUT pa3OOpHBI;

43. Habop neMOHCTpallMOHHBIN MO0 TEOMETPUYECKOM ONTHKE;
44. Habop neMOHCTpPaIlMOHHBIN MO0 BOJIHOBOM ONTHKE;

45.  CnekTpocKom ABYXTPYOHBIH;

46. Habop cnekTpaibHBIX TPYOOK ¢ HCTOYHUKOM MUTAHUS,
47. VYcraHoBka /s uzydenus Gororddexra;

48. Habop neMoHCTpanmoHHbI o noctostHHOM [1nanka;

49.  KoMIUIeKT HarjasiAHBIX MOCOOMH JIJIsl MTOCTOSTHHOTO UCTIOJIh30BaHUS;
50. KommiekT noptpeToB 11t ohopMIIeHUST KaOMHETa;

51. KoMIUIeKT AeMOHCTPAIMOHHBIX YUEOHBIX TaOJIHII.

[Ipn HamuuuKu HE0OXOAUMOro 000PYIOBAHUS 3aHATUSA MO (PUBHKE B HEKOTOPBIX
Clly4asiX MOTYT IPOBOJUTHCS B HUMEIOIIMXCA B 00pa30BaTEIbHON OpraHU3aluu
MacCTEPCKUX WJIU J1abOpaTOpHUsIX.
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3.2 UndopmaiuonHoe odecrieueHne o0ydeHust

Ilepeyens wuUcCHOJB3yeMbIX Y4eOHbIX wu3aaHui, WHTepHeT-pecypcos,

AOMOJHUTEIbHOM JTUTEPATYPbI

1.

OcCHOBHbBIE HCTOYHHKH:

Jlorsunenko, O.B., ®usuka + ellpunoxenue : yueonuk / O.B. JlorBuHeHKO. —
MockBa : KuoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 31eKTPOHHBIIA.

Msxumes, I'. ., byxoBues, b. b., Corckuii, H. H. / ITox pen. [TapdhentpeBoii H.
A. ®msuka. YueObnuk mus 10 xn. - M.: U3zmarensctBo «lIpocemenne», 2019. -
416 c.

Msikuies, I'. §., Byxosues, b. b., Yapyrun, B.M. / [1ox pen. [lapdentbeBoit H. A.
®dusuka. Yueonuk s 11 ki, - M.: U3narensctBo «IIpocsemienue», 2019. - 399 c.

JlonoIHUTe IbHbIE HCTOYHUKU:
HmutpueBa, B. ®@. ®dusuka qis npodeccuil M CHEUUATBHOCTEN TEXHUYECKOTO
npoduiist: y4eOHUK A1 00pa30BaTEIbHBIX YUYPEKIECHUN HAYaIbHOTO U CPEIHETO
npodeccuonansHoro obpazoBanusi /| B. @. [Imutpuena. - 2-e usn., crep. - M.:
N3parensckuit neHTp «Akanemusn», 2017. - 448 c.
Tpodumosa, T.U., Kypc pusuku ¢ npumepamu pemieHus 3aaad B 2-x Tomax. Tom 1
: yuebnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 577 c.
— ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — TekcT :
3JIEKTPOHHBIN.
Tpodumona, T.H., Kypc pusuku ¢ npumepamu peiieHus 3aa4d B 2-X ToMax. Tom 2
: yueonuk / T.. Tpodumona, A.B. ®upco. — Mocksa : KnoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL.:https://book.ru/book/942135. — TekcT :
3JIEKTPOHHBIN.
Tpodumona, T.M., ®uzuka. Teopus, pemieHre 3aaad, JEKCUKOH. : CIPaBOYHOE
uznanue / T.U. Tpopumosa. — Mocksa : KnoPyc, 2022. — 315 c. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 37eKTPOHHBII.
Tpodumona, T.U., ®usuka ot A 1o i : cnpaBounoe uzganue / T.1. Tpodumosra.
— MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371€KTPOHHBIIA.
[lepeuens NnTEpHET-PECYPCOB:
1. bank 3amganmii PISA EHI - Pexxum moctyma: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;
2. Enunas xomnekuus mugpoBbIX 00pa3oBaTeIbHBIX PecypcoB. - PexxuMm mocrymna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;
4. Ortkpwitas ¢usuka. - Pexum goctyma: http://www.physics.ru/courses/
op25part2/design/index.htm;
5. Ilmardopma SIKnacc - Pexxum mocryma: http://www. yaklass.ru;
6. Poccuiickas snekTpoHHas mKkona - Pexxum noctyna: http://www.resh.edu.ru/;
7. ®wusuka.ur - Pexxum gocryna: http://www.fizika.ru;
8. ®UIIN (BIIP 11 xinacc) - Pexxum noctyna: http://www.fipi.ru /;
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9. DneKkTpoHHBIN yueOHHK - Pexxum moctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTpoib M OLEHKa pPAacKphIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHUSA U
nproOpeTeHHbIe 00YYaIOIUMUC YMEHHSI, HAallpaBJIeHHbIE Ha (HOPMHUPOBAHHE OOIINX
U MpodeccCHOHANbHBIX KoMmIeTeHnud. KommereHuu MOKHBI ObITh COOTHECEHBI C
NpEeIMETHBIMUA pe3yJibTaTaMu. J[7s KOHTPOIS U OIEHKM pe3yJNbTaTOB OOYyUYCHHS
MpernojiaBaresib BbIOMpaeT (GOpPMBI W METOABI C YYETOM MPOQEeCCHOHATH3ZAIIH

00y4eHHs 0 MPOTpaMMe AUCIUTLIIUHEI.

Kox n nHaumeHnoBanue
(popMupyeMbIX KOMIIETEH I

Pa3znen/Tema

THun oeHOYHBIX
MepOnpHUATHH

OK 01. Beibupats criocoOsl
[peIeHHs 3a/1a4

PO eCCUOHATIBHOM I TETLHOCTH
MPUMECHHUTEIHHO K PA3TMYHBIM
KOHTEKCTaM

Pazgem 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temer 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.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

- YCTHBIH OIIPOC;

- (ppoHTaNTBHBIN OMPOC;

- OIICHKa KOHTPOJIBHBIX
pabor;

- HaOJIOJIeHUE 3a XOIO0M

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaIn3a u

WHTEpIIpETau HHHOPMAITUN U
WH(OPMAIIMOHHBIC TEXHOJIOTUN
U1 BBITIOJIHEHUS 3a1a4
npodeccuoHanbHOM

eI TeIIbHOCTH

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

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

10 C

BBITTOJIHCHHSI
nmabopaTOpHBIX padoT;

- OIICHKAa BBIOJHCHHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPAaKTUYECKUX paObOT
(pereHusl Ka4eCTBEHHBIX,
PacyYeTHBIX,
podeccuoHanbHO

OK 03. ITnanuposats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccCuoHAIbHOE U
ITMYHOCTHOE pa3BUTHE,
peANPUHUMATENIBCKYIO
NesITeTbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJIB30BaTh 3HAHMS 11O
(rHAHCOBON TPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaIHsIX

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

OpHCHTHpOBaHHLIX
3aayv);

- OIICHKA
3aJaHNH;

- HaOJIIoJeHHE 3a XOI0M
BBITIOJTHCHU A
WHIUBUIYaIbHBIX
MPOEKTOB U OLIEHKA
BBLIIOJTHEHHBIX

[POEKTOB;

- OLICHKA

BBITIOJTHCHU A

TCCTOBBIX

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHUBE U KOMaH/Ie

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paznen 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. Temnr 6.1., 6.2.

JTOMAIIHUX
CaMOCTOSTEIIbHBIX
pabor;

- HaOJIIOJeHWE W OIleHKa
pelieHus Keiic-3a1ay;

- HaOJIIOJeHWE W OIleHKa
[1€JI0BOU UI'PBI;

- OK3aMCH.
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OK 05. OcyiecTBiATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
rOCYJTapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTom
0COOCHHOCTEH COLMAIBHOTO U
KyJBTYPHOT'O 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. Temer 6.1., 6.2.

OK 06. IIposaBnsTe rpaxkaaHCKo-
MaTPUOTUYECKYIO TO3UIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TPaAULIMOHHBIX
00I1eueI0BeYECKUX [ICHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYILIMOHHOTO MOBEICHUS

Pazgem 1. Temser 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., Temnr 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHCHHIO OKPYKAFOIICH
Cpembl, pecypcocOepexeHHIO,
[IPUMEHSTH 3HaHUS 00
W3MCHCHHUU KJIMMATa, TPUHITUITBI
OepexIIMBOro MPOU3BO/ICTBA,
h¢(heKTUBHO AeCTBOBATH B
YpPE3BBIYANHBIX CHUTYAIUsIX

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

Paznen 4. Temer 4.1., 4.2.

Paznen 6. Temnr 6.1., 6.2.
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