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

1.1. Mecro OMCUMIVIMHBI B CTPYKType OCHOBHOH mpodeccuoHaJbHOI
o0pa3oBaTeJbHON MPOrpaMMbI:

[IporpaMMa AUCHUIUIMHBI SIBISETCS YacThI0O OCHOBHOH MpodeccHoHaNbHOM
obOpazoBarensHoil mporpammbel  CIIO, peanmusyemoit Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHMUs, ¥ BXOJUT B 00II€00pa30BaTEIbHBIN ITUKII yI€OHOTO TIIaHA.

PabGouass mporpamma y4eOHON JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
®deepadbHOTO TOCYJAPCTBEHHOTO O00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpazoBanus (yTB. IpukazoM MuHuctepcTBa oopazoBanus u Hayku PD 16.11.2022 r. Ne
993) u npuMepHON OCHOBHON 00pa30BaTEIBHOM MPOTrpaMMbl, OJ0OPEHHOHN pelIeHuEM
dbenepaabHOrO  y4eOHO-METOJIUYECKOTO OOBEAMHEHHUS II0 00IeMy 00pa30BaHUIO
(mpotoxoit oT 15.09.2022 1. Ne6/22)

1.2. llenb U UIAHUPYeEMBbIE Pe3yJabTATHI OCBOEHUS TN CIUNJINHBI

1.2.1. leassmu usydenust (PU3NKH SIBJISIIOTCS:

* ¢dopmupoBaHUe Yy OOY4YaOUIMXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUs,
3HAYUMOCTH (PU3WYECKUX 3HAHUH TSI COBPEMEHHOTO KBATH(PUITMPOBAHHOTO CTICIIHAIACTA
IIPU OCYIIECTBJICHUH €ro NpohecCuOHATBHON NeATEIbHOCTH;

* OBJaJICHUE crelU(DUUECKOd CUCTEMOU (PU3UYECKUX MOHSATUH, TEPMUHOJIOTHEH U
CHUMBOJIUKOM,

* OCBOEHHE OCHOBHBIX (PU3MUECKUX TEOPUid, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJAQJCHUE OCHOBHBIMHM  METOJaMH HAYyYHOTO  TIO3HAHUSA  TMPHUPOIBI,
UCIIONIb3yeMbIMH B (pu3uke (HaOItOIEeHNE, ONMCAaHNue, U3MEPEHHE, BBIIBI)KCHUE TUIIOTE3,
MIPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUEC YMEHUSIMHU o00pabaThiBaTh JaHHBIE OSKCIEPUMEHTA, OOBSICHATH
MOJIyYCHHBIC  pE3YyJbTaThl, YCTAHABIWBATh 3aBHCHMOCTH MEXIy (DHU3UIECKUMU
BEJIMYMHAMU B HAOJIFOIAEMOM SIBIICHHH, JIENAaTh BBIBOIBI;

* (QopMupoBaHWE YyMEHHUS pemiaTh (QU3NYECKHE 3a7a4d Pa3HBIX YpOBHEH
CJIOXHOCTH;

* pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, HWHTC/UICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B Tmpollecce NPUOOPETCHHS 3HAHUN C UCIOJb30BAaHUEM Pa3JIMUHBIX
MCTOYHUKOB WH(OpPMAIMA M COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH; YMEHUU
dhopmynrpoBaTh U 000CHOBBIBATh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIICHUIO K (DU3NUYECKOU
nH(DOpMaIUH, TIOJTydaeMOl U3 Pa3HBIX HCTOYHUKOB;

* BOCIIUTAHKUE YYyBCTBA FOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

Oco0eHHOCTBIO (OPMUPOBAHUSI COBOKYNMHOCTH 3a/lady M3y4eHHS (U3MKU IS
CHUCTEMBI CpeaHEero IMpo(eCCHOHAIBHOIO 00pa30BaHMS 3aKIIOYACTCS B HEOOXOJIUMOCTH
peanu3anuu mpoQecCHOHATLHON HATPABICHHOCTH PEIIaeMbIX 3a71a4, Y4€Ta 0COOCHHOCTEH
cdepbl 1eATeTbHOCTH OYAYIIUX CHEIUAINCTOB.

OcBoenne kypca O/ «@uznkay npearnogaraeT pereHne CIeIyonmx 3a1au:

* nmpuobpereHre 3HaHWK O (QyHIAMEHTAIBHBIX (U3MUYECKUX 3aKOHAX, JIKAIIUX B
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OCHOBE COBPEMEHHON (hM3MUECKOW KapTUHBI MUpPA, MPUHIUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB U MPOU3BOJICTBEHHBIX MPOIECCOB, O HAaMOOJee BaXKHBIX OTKPBITUSX B 00JIacTU
(bU3MKY, OKa3aBIIMX OMPEETAIONIee BIUSHNAE HA PA3BUTHE TEXHUKU U TEXHOJOTHUU;

* MOHUMaHHE (PU3NYECKOW CYIIHOCTU SBJICHHM, TMPOSBISIOMIUXCS B paMKax
IPOU3BOJICTBEHHOM JIEATEILHOCTH;

* OCBOCHHME CIOCOOOB UCIOJIb30BaHUSI (PU3MYECKUX 3HAHUN Ui PpelIeHUs
NPaKTUUYECKUX M  MPOPECCHOHANBHBIX 3a/ady, OOBIACHEHUS SBICHUN MPUPOIDI,
MPOM3BOJICTBEHHBIX M TEXHOJOTUYECKUX MPOLIECCOB, MPUHITUIOB JIEHCTBUS TEXHUYECKUX
npuOOpPOB U YCTPOKHCTB, oOecreueHns: 0€30MacHOCTH MPOU3BOACTBA U OXPaHbl IPUPO/IBI;

* (opMHUpOBaHWE yMEHUHW pemIaTh y4eOHO- MpaKTHUUECKHE 3a7add (PU3UIECKOTO
COJIepKaHus C yUETOM NMpodhecCUOHANTBHON HATPaBIECHHOCTH;

* MPHOOpPETEHUE OMbITa MO3HAHMS W CAMOIIO3HAHUS; YMEHUU CTaBUTh 3aJaud U
pemath npobyieMbl ¢ y4€TOM NMpodeccuOHAIbHOM HANIPaBICHHOCTH;

* (popMUpPOBAHHE YMEHHUH HCKaTh, aHAIM3UPOBATh U 00padaThiBaTh (HU3HUECKYIO
uH(pOopMaLnIo ¢ YUETOM MPOo(dhecCHOHATBHOM HAIIPaBIEHHOCTH;

* TOJArOTOBKAa OOYYAIOIIMXCS K YCIEHUIHOMY OCBOEHHUIO JMCUUIUIMH M MOJyJIed
npo(hecCHOHANBHOTO IUKJIA: (OPMUPOBAHUE Yy HUX YMEHMM U ONBITa JEATEIbHOCTH,
XapakTepHbIX JuId Tpodeccuil / MOKHOCTEW CIy)KalluX WIA CHEUaJIbHOCTEMH,
MOJTy4aeMbIX B IPO(ECCHOHATBFHBIX 00pa30BaTEeIbHBIX OPraHU3AIINAX;

* MOATOTOBKA K (POPMUPOBAHUIO OOIIMX KOMIETEHUUH OyIyIIero CrenHalncTa:
camo00pazoBaHus, KOMMYHHKAIIUU, COTPYTHUYECTBA, MPUHATHS PEIICHUN B CTaHIAPTHOM
¥ HECTaHJAPTHOM CUTyalMsX, MPOCKTHUPOBAHUS, MPOBEACHUSA (U3MUECKUX H3MEPEHUH,
3¢ (pexkTUBHOrO M 0€30MacHOr0 HCIOJIb30BAaHUS PA3JIMYHBIX TEXHUYECKUX YCTPOMCTB,
cOONIO/IEHNs TIpaBWJ OXpaHbl Tpyda mnpu pabote ¢ Quanyeckumu mnpudopaMu U
000pyTIOBaHUEM.

B pe3ynbraTe 0CBOCHMS TMCHUIUIMHBI 00YYaroUiics JOIKEH 3HATD.

* CMBICI TNOHSTHUN: (U3NYECKOE SIBJICHHE, TMIIOTE3a, 3aKOH, TEOpHs, BEILIECTBO,
B3aMMOJICIICTBHE, 3JIEKTPOMAarHUTHOE II0JIe, BOJHA, (OTOH, aTroM, AaTOMHOE SJpo,
MOHM3UPYIOLINE U3ITyUYEHUS;

* CMBICI (PU3MYECKMX BEJIMYMH: CKOPOCTb, YCKOpPEHHME, Macca, CHJa, HUMITYJbC,
paboTa, MeXaHWYecKas DJHEprusi, BHYTPEHHSs DHeprusi, aOCOJIOTHasg TeMIeparypa,
CpeIHssl KHHETHYECKast YHEPTHUS YaCTHI] BEIIECTBA, KOJMUECTBO TEIUIOTHI, JIEMEHTAPHBIH
DIEKTPUYECKUH 3apsiz;

* CMBICTT (U3NYECKUX 3aKOHOB KJIACCHUECKONW MEXaHWKH, BCEMHUPHOTO TITOTCHHUS,
COXPAaHEHHUs DHEPIHH, WMITyJIbca U DJCKTPUUECKOTO 3apsnaa, TEPMOIMHAMHUKH,
ANEKTPOMATHUTHON UHAYKIMH, PoTorddekTa;

* BKJIaJ] POCCHUMCKHUX U 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAWOOJbIIEe BIUSHUE HA
pa3BUTHE (PUHKHY;

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI 00YYarOIIHICs JOIKEH YMETh:

* IPOBOJUTH HAOIIOACHUS, TUTAHUPOBATH U BBIMOJIHATH 3KCIIEPUMEHTHI,

* BBIJIBUTATh TMIIOTE3bI U CTPOUTH MOJIEIH,

* MPUMEHATH TOJYYCHHBIC 3HAHHS MO (U3MKE I OOBSICHEHHS Pa3sHOOOpPa3HBIX
(hU3nYECKUX SIBJICHUN U CBOMCTB BEILIECTB,;

* IPAKTUYECKH MCIIONB30BaTh (PHU3NUECKIE 3HAHMS,



* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MH(OpMaLny;

* HUCIOJb30BaTh NPUOOPETEHHbIC 3HAHUA M YMEHUS JUIsl PELUEHUS NMPAKTHUYECKHUX
3aJa4 IOBCEJHEBHOW JKM3HHU, oOecnedyeHus Oe30IacHOCTH COOCTBEHHOW YKU3HH,
paloOHaIbHOIO IPUPOIOIOIB30BAHUS U OXPaHbl OKPYIKAIOLIEH cpebl.

* OIUCBIBATh U OOBSICHATh (PU3NYECKUE SIBJICHMSI M CBOMCTBA TEJ: CBOMICTBA Ia3os,
KHUJIKOCTEH M TBEPIABIX TEJ; JJIEKTPOMAarHUTHYK) MHIYKIUIO, pPacHpOCTPaHEHUE
AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHUE U TOIJIOLIEHUE CBETa
aToMoM; GpoToddpdeKT;

* OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIL;

* JIeJIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAJIbHBIX JaHHBIX;

* TPUBOJUTH TPUMEPHI, IOKA3BIBAIOIINE, YTO: HAOMIOAEHUS M HKCIECPHUMEHT
ABJISIIOTCS. OCHOBOW JUISI BBIJIBMJKEHHSI THUIIOTE3 W TEOpPUM, MO3BOJISIIOT IPOBEPUTH
HCTUHHOCTh TEOPETUUYECKHUX BBIBOJIOB; (PM3MUECKasi TEOPUS JAET BO3MOKHOCTb OOBICHSTH
U3BECTHBIC SIBJICHUS MPHUPOJAbI M HayudHble (DaKThl, NPEICKa3bIBaTh €IE HEU3BECTHHIC
SBJICHUS;

*[IPUBOJIUTH TPHUMEPHl TMPAKTUYECKOTO HCIIOJIBb30BAHUS (PUINUYECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJMHAMUKH W DJIEKTPOJAMHAMHMKUA B SHEPIETHKE; Pa3JIMYHBIX
BHUJIOB DJICKTPOMAarHUTHBIX M3JIYyYECHUW Ui Pa3BUTUS Paguo U TEIECKOMMYHHUKALHM,
KBaHTOBOW (PU3MKH B CO3AHHH SIIEPHOM SHEPTETUKH, J1a3€POB;

* BOCHPUHMMAaTh U Ha OCHOBE IOJYYEHHBIX 3HAHUW CaMOCTOSTEIBHO OIIEHUBATh
uH(popmanuio, coaepxamryrocs B cooduenusix CMU, NutepHeTe, Hay4YHO-TIOMYJISPHBIX
CTaThsIX.

* IPUMEHATH MMOJTYYEHHBIE 3HAHUS ISl pelieHusl (U3MYEeCKuX 3a1a4;

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

* U3MEPATHh pAd (PU3MUECKUX BEJIUYMH, IMPEICTaBIAs pe3yJbTaThl MU3MEPEHUN C
YYETOM HMX MOTPELIHOCTEM.



1.2.2. Ilnanupyemblie o0pazoBaTeibHbIe Pe3yJibTaThl

B pamkax nporpaMMbl y4eOHOW AMCUMIUIMHBI  TUIAHUPYETCS  OCBOCHHE

O6y‘-IaIOHII/IMI/IC$I CIICAYHOMUX PE3YJIbTATOB!
Kon " I[lnannpyemble pe3ybTaThl OCBOCHHS JUCHUINIMHBI
HAHMMEHOBaHHUe
popmupyembIx JIn4HOCTHBIE: MeTtanpeamerHsbie: IIpeamerHble:
KOMIIeTeHI Uil
OK 01 Beibupars | J1.4. VYwmenne | M.1.Mcnonb3oBanue | II.1.DopmupoBanue
CHOCOOBI  pElICHUS | CAMOCTOATEIBHO Ppa3InYHBIX BUJIOB | IPEJCTABICHUN O pOIM U
3a1a4 I0OBIBaTh HOBBIC IS | O3HABATEIHHON MecTe (U3UKH B COBPEMEHHON
npodeccnoHanbHOM cebs buznueckue | JesITeIbHOCTH JUISL | HAYYHOM  KapTHHE  MHpa;
NEeSATEIbHOCTH 3HaAHUS, UCTIONB3YS | pemieHus] GU3HUYECKUX | TOHUMaHUE busnueckoi
MIPUMEHUTEIBHO K | A7l 3TOTO JAOCTYIIHBIE | 337a4, MPUMEHEHUE | CYIIHOCTH HaOJII0AaeMbIX BO
Pa3IUYHBIM WCTOYHUKHU OCHOBHBIX  METOJIOB | BceneHHON sIBIEHUiA, poau
KOHTEKCTaM; uH(pOopMaInu; MO3HAHUS ¢uzukn B QopMHUpOBAHUU

(HabmonenHus, KpyTro3opa u

ONUCaHus, (yHKIIMOHATBEHOM

HU3MEPEHHUS, IPAaMOTHOCTH YEJIOBEKa IS

OKCIIEPUMEHTa) IS | PelIeHUs MPAKTUYECKHUX

M3yUYCHHUS Pa3IuYHbIX | 3a/1a4

CTOPOH OKpY’KaroIleu

JIEACTBUTEIbHOCTH
OK 05 | JI 7.0Oco3naromuit M.2.Pa3Burue I1.2.®opmupoBaHue
Ocy1iecTBIATH MIPUOPUTETHYIO WCIIOIb30BaHUS OCHOBOIIOJIATAOIINX
YCTHYIO U LEHHOCTh JIMYHOCTHU OCHOBHBIX (buznueckux MOHSATUH,
MMUCbMEHHYIO YEJIOBEKa; WHTEJUICKTYyaIbHBIX 3aKOHOMEPHOCTEH, 3aKOHOB U
KOMMYHUKAIIMIO  Ha | yBa)arolui onepaluii: TEOPHii; YBEpPEHHOE
rocyJ1apCTBEHHOM COOCTBEHHYIO U MOCTAaHOBKM  3aJlayH, | UCIIOJIb30BaHUE (U3HUECKOU
sa3pike  PoccHiCKOM | 9y»yH0 YHUKAIBHOCTh | (hOpMYITHpPOBAHUS TEPMUHOJIOTUU U CUMBOJIMKU
denepaniui ¢ y4eTOM | B Pa3TUIHBIX TUTIOTE3, aHauu3a |
0COOEHHOCTEH CUTyaIUsX, BO BCEX CUHTE3a, CpaBHEHMS,
COIMAJILHOTO U | popMax u BUIAX 000011eHMS,
KYJBTYPHOTO JeATETbHOCTH. cUCTEeMaTu3alluH,
KOHTEKCTa; BBISIBIICHUS

MIPUYUHHO-

CJIEICTBEHHBIX

CBSI3EH, MOHUCKa

aHaJIOTOB,

¢bopmynrpoBaHus

BBIBOJIOB TUTSt

W3YUYEHHUS Pa3IUYHBIX

CTOPOH  (hU3HUECKUX

O0OBEKTOB, SIBICHUH W

MIPOLIECCOB, c

KOTOPHIMU BO3HUKAET

He00XO0INMOCTh

CTaJIKUBATHCSI B

npodecCuoHATBHON

chepe
OK 07 | JI 8. IposiBnsirotmid 1 | M.3.Pa3zButneymenns | I1.3.@opmupoBaHueBnaaeHus
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CopelicTBOBaThH
COXPaHEHUIO
OKpY’Karolied Cpesbl,
pecypcocOepexeHuIo,
NPUMEHSTh 3HAHUS 00
W3MEHCHUU KIIMMATa,
TIPUHITUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEeKTUBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYAIIHSX;

JIEMOHCTPUPYIOIIUI
YBaXKE€HUE K
MIPEACTABUTEISIM
Pa3IUYHBIX
3THOKYJIbTYPHBIX,
COIMAJIbHBIX,
KOH()ECCUOHATIbHBIX U
WHBIX TPYIIIL.
Conpu4acTHbIN K
COXpaHEHHUIO,
MIPEYMHOKEHUIO U
TPAHCIISIIUU
KYJIbTYPHBIX
TpaauLIi U
IEHHOCTEH
MHOTOHAIIMOHAJILHOTO
POCCHUICKOTO
rocyJ1apcTBa.

TEHEPUPOBATh HJICH M
ONpeNeNsATh CPEICTBa,
HEOOXOIMMEIE IJII UX
peanu3anuu

OCHOBHBIMH METOIaMHU
HAY4YHOTO [TO3HAHHSI,
UCIIONIB3YEMBIMU B (DH3HKE:
HaOJIOJCHUEM,  OIMCAHUEM,
HU3MEPEHUEM, DKCIIEPUMEHTOM

JI.4. YMeHHne caMOCTOSATEIBHO I[O6I)IBaTB HOBBIC AJIA cebs (1)I/I3I/I‘-ICCKI/IG 3HaHMU:I,

UCIIOJNB3YS U1 3TOr0 JOCTYIHbIE HCTOYHUKU MH(OpMaIUK;

JI.7.0co3Haromuii  TPUOPUTETHYIO IIEHHOCTh JIMYHOCTH 4YEJIOBEKa; YBa)KAIOIIHiA

CO6CTB€HHYIO H 9YyKYI0 YHUKAJIbHOCTD B PA3JIMYHBIX CUTyallAX, BO BCCX CI)OpMaX U BUAaxX

ACATCIBHOCTH.

JI 8. ITposiBnsifonnii 1 IEMOHCTPUPYIOLINNA YBaXKEHUE K MPEIACTABUTEISIM PA3INYHbIX

9THOKYJIbTYPHBIX, COIIHMAJIbHBIX, KOH(i)@CCI/IOHaJ'IBHBIX W HHBIX TPYIIIIL. COHquaCTHBIﬁ K

COXPAaHEHHIO, TMPEYMHOXEHHUID W TPAHCISALMUU KYyJIbTYPHBIX TPAAULUMAN M LEHHOCTEU

MHOTOHalIMOHAIBHOTO POCCUHCKOI0 rOCY1apCTBa.

1.2.4. llpodeccuonaibHbie KoMmneTeHuuu (aasnee - [K)

IIK 1.1.

MIPOU3BOJICTBE padoT.

ObecneunBaTh 0€30MaCHOCTh JIBHJKEHHSI TPAHCIOPTHBIX CPEIACTB  IPHU




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0beM yuyeOHOM TUCHMILIMHBI H BUABI Y4eOHO#l padoThI

Buj yyeOHOo# padoThl QOovem uacos
MakcuMmasibHasi yueOHasi Harpy3Ka (Bcero) 108
Oo0n3aTe/IbHAS ayAUTOPHAN y4eOHAsi HATPY3Ka 108
(Bcero)

B TOM YHCJIE:
Jlexumn 92
J1a00paTOpHbIE PAOOTHI 16
KOHTPOJIbHBIE pabOThI -
CamocrosiTesibHAsA pa0d0Ta 00y4aK0Ierocs -
(Bcero)
HroroBas arrecranusi B opMe 3auera ¢ OLICHKOM




2.2. TemaTH4ecKHuil JIaH U coep:kaHue yueOHoH AucuunanHbl (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
AKCIIEPUMEHTA U TEOPUH B MPOLECCE MO3HAHUA NMpUpoabl. Dusnueckas 9 OK 01, OK 05; TTK.1.1

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 Mexanuueckoe ABHKEHHE U €TI0 BUABI.
OCHOBBI KHHEMATHKH Copneprxanue yueOHOro 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 01,0K 07; TIK.1.1




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 MaTepHaJia:

Cunvt mpenus.* Cisl ynpyrocTy. 3aKoH BceMHpPHOTo TsaroteHns. Cuna
TSOKECTM M CWiIa BceMupHoro taroreHus. IlepBas kocmuueckas
cKopocTh. [[BrmxkeHue muanetr u Manbix Ten CoiaHeuHO# cucreMsl. Bec.
DIEMEHTHI PEISTUBUCTCKON TMHAMUKU.

OK 01,0K 07; I1K.1.1

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 HUMIylIbca. Mexanuyeckas paboma u
Mmownocmy.” Pemenve 3anau. Kunemuueckas snepeus. llomenyuanvhas
oHepeus. 3aKom coxpamenus Mmexanuueckoil dnepeuu.”. PaboTa CHIIBI
TSOKECTH U cuiibl ympyroctu. KoncepBaTuBHBIE cuibl. [Ipumenenue
3akonos coxpanenus.” VICONb30BaHME 3aKOHOB MEXaHUKH LIS
OOBSICHEHUS JABUKEHHMS HEOECHBIX Teld M Ul Pa3BUTHA KOCMHUYECKUX
HCCH@HOB&HHﬁ, T'paHUllbl MTPHUMEHUMOCTH KJIACCUYECKOM MEXaHWKH.
IIpakmuueckoe npumeHeHue Pu3UYECKUX 3HAHUL 6 HNOBCEOHESHOU

OK 01,0K 07; IIK.1.1
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JHCUBHU O UCHONL30BAHUS NPOCIBIX MEXAHUZMO8, UHCIPYMEHMOS,
*
MPAHCROPMHBIX CPEOCMS.

Tema Ne 1.3.3 KonrpoabsHasi padora Nel no pasaeny «Mexannka»

2 OK 01,0K 07; , IIK.1.1
Pazjnen 2. Mosekyasipaasi Gu3uka 1 OCHOBbI TEPMOJANHAMHKH 22
Tema 2.1 Tema Ne 2.1.1 OcHnogHble nonoxceHus MOaEKYAAPHO - 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:
Cmpoenue 2a3006paznbix, ACUOKUX U MEepObix men. VneanbHblil ras. OK 01,0K 07, IIK.1.1
Hasnenue casa.* OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
Teopun Ta3oB. Pemenue 3amad. TemmepaTypa U ee U3MEpEHHE. 9
AOCONIOTHBI  HyJIb TeMIleparypbl. TepMoJMHAMUYECKas IIKaia
temrneparypbl. CKOpPOCTH [BWIKEHHS MOJEKYl M UX HW3MEpeHHE.
N3onpoueccsl U ux rpaduku. [ azosvie 3akoHbl. Ypasuenue cocmosanus
uoeanvrnozo 2aza. Monapnasa eazosas nocmosiHna. Pewenue 3adau c
npogeccuonanbHOL HaNPABIEHHOCIbIO.
JlabopaTopHble padoThbI:
1. U3ydyenune mzobapHoro mporiecca (OmbITHasl 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.
ConepixaHue yueOHOro MaTepuasa: 9 OK 01,0K 07: TIK.1.1

BryTpenHss sHeprust cucteMbl. BHYTpeHHSISI SHEPTHs UAeaIbHOTO Ta3a.

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

Yoenvnaa mennoemxocme. KosnuectBo TemnoTel.  VYpasnenue
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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 yueOHOTro 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 MaTepHaJia:

Pewienue 3a0ay c npogheccuonanbHoll HanpagIeHHOCMbIo.

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 OMHOCUMENbHAS GIAACHOCIb B030YXd.
[Tpubopbl uisi ompeAeNneHUs BIAXHOCTH BO3IyXa. TodYka pOCHL.
Kunenue. 3aBUCHUMOCTb TeMmmepaTypbl KHUIEHHS OT JaBJICHHUS.
Kputnueckoe coctosHue BemiectBa. [lepecpemviii 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 01,0K 07, IIK.1.1
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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

(u3HKa ¥ OCHOBBI TEPMOAMHAMHKNY 2
JlabopaTopHble padoThbI: 2
2. OnpenesneHue BIAKHOCTH BO3AyXa.

Pazjen 3. DiekTpoauHaMuka 26

Tema 3.1 Tema Ne 3.1.1 BzaumopeiicTBue 3apsiKeHHBIX TeJl. JjieKmpuuecKue
DyleKTpHYeCKOoe ToJie 3apaowl.”
Coaep:xxanue yueOHOro MaTepHaJia: 2
Inexmpuueckue 3apsaovl. InemMeHmapHblil 21eKmpudecKull 3apso. 3aKoH
coxpanenus 3apsda.” 3axon Kynona.
Tema Ne 3.1.2 Jnekmpuueckoe none.*
Conep:xaHue yueOHOTro MaTepuasa:
Dnekmpuueckas nocmosHHas. dnekmpuyeckoe noie. Hanpsascennocmo
anexmpuueckozo nons. Ipunyun cynepnozuyuu nonei.” Ilposoonuxu 6 OK 01,0K 07, IIK.1.1
neKmpuyeckom  noae. J{usiekmpuku 8  INEeKMPUYECKOM — NoJe.
THonapusayua oudsnekmpuxos. Paboma cun 31eKkmpocmamuyeckozo 9
nons. Ilomenyuan. Pasnocmv nomenyuanos. DKBUNOTEHIHANbHbIE
noBepxHOCTH. (636 MedcOy HANPANCEHHOCMbIO U PA3HOCHbIO
NOMEHYUANO8 INEKMPULECKO20 nOJIL. Dnekmpoemkocme.
Konoencamopwi. Coedunenue konoeHcamopog 6 bamapero. DHepaus
3aPSCEHHO20  KOHOeHcamopd.  DHepeusi  J1eKmpuieckozo  NoJis.
Eounuywr anexkmpoemxocmu. Ilpumenenue kondencamopos..
Tema 3.2 Tema Ne 3.2.1 3akon Oma U1 y4acTKa LeNnu. 5 OK 01,0K 07: TIK.1.1

3aKO0HBI MOCTOSTHHOTO

Conep:xaHue y4eGHOro MaTepuaJia:
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TOKa

Vcnosus, Heobxooumvle 0ns  603HUKHOBeHUSL U NOOOEPHCAHUS
anexmpuyeckoeo moka. Cuna moka u niomuocms moxa. 3axon Oma
0J1A yuacmka yenu. 3a8UcumMocmy 2NeKMpPU4ecKo2o COnPoOmueiIeHus om
mamepuana, OAUHbL U NIOWAOU NONEPEYHO20 CeYeHUs NPOBOOHUKA.
3asucumocms  21€KMPUUECKO20 CONPOMUBTIEHUS NPOBOOHUKOE O
memnepamypwi. Temnepamypuolii Ko puyuenm  conpomueieHus..
Ceepxnposooumocmp. InekmpoosuiCcywas Cuia UCMOYHUKA MOoKd.

Tema Ne 3.2.2 ITocsegoBaTesibHOE U apajljieJibHOE COeIMHEHN S
NMPOBOTHUKOB.

Coaep:xxanue yueOHOro MaTepHaJia:

3axon Oma ons noanou yenu. Inexmpuueckue yenu. llapannenvnoe u
nocnedosamenvHoe coeduHeHue nposooHuKos. 3axoust Kupxeoga ona
y3na. Coedunenue UCMOYHUKOS INEKMPULECKoll dHepauu 6 bamapero.
OJ1C ucrounuka toka. 3axou [owcoyns — Jlenya. Paboma u mowrocmo
nocmosnnozo moxa. Tennosoe deiicmsue moxa.”

JlaGopaTopHble padoThI:
3. U3yueHwe 3aKOHOB IIOCIENOBAaTENbHOIO U  IMAPAJIEIBHOIO
COEIMHEHUH POBOJHUKOB.

| cemecrtp:

MaKCHMAaJIbHasi HATPY3Ka:

48

Oo0s3aTesIbHAsI HATPY3KA:

48

Jlexkuun:

42

JIA00PATOPHBIE 3AHATHS:

Tema 3.3
DJIEKTPUYECKHI TOK B
PA3JHYHBIX Cpeaax

Tema 3.3.1 Dnekmpuueckuii mok ¢ noJynpo6oOHUKax.”

Conepixanue yueOHOro MaTepuasa:

DnekmpuyecKkull mox 6 Memaiiax, 8 eKmpoaumax, 2asax, 8 6aKyyme.
Onexmponus. 3axon snexkmponuza Dapades. Dnexmpoxumudeckuil
axeueanenm. Buovl 2azoevix paspsaoos.” TepMOdIEKTPOHHAS IMICCHS.
[Tnazma. CoOcTBeHHass M TpUMEcCHas MPOBOAMMOCTH. P-n mepexon.
Ipumenenue nonynposodnuxos. Ilonynposoonuxoswie npubopul.

Tema 3.3.2 Pemienne 3ana4 no reme «IlosynpoBoaHukm».
Conep:kanue yueOHOro MaTepuaJia:

OK 01,0K 07, IIK.1.1
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~ *
Pewenue 3a0au c l’lpOd)éCCZ/lOHCl]leOM HANpaejleHHoCmaio.

Tema 3.4
MarnuTHoe moJjie

Tema 3.4.1 MaruuTHoe moJie.

Conep:kanue y4eOHOT0 MaTepuaJia:

Bexmop unoykyuu macnummnoeo noas. Hanpsicennocms macHumHoz2o
nons.” JlelicTBME€ MarHUTHOIO TOJIS HA MPSAMOJUHEHHBIN MPOBOJHUK C
ToKOM. PaboTa mo mepeMenieHnio MPOBOJHIKA C TOKOM B MarHUTHOM

nosie. IIpaBmiio OypaBuuka. IIpaBuio mpaBoii pyku. BzammonerictBue 4
tokoB. Cuna Amnepa. Ipumenenue cumvi Amnepa.” TIpaBuno npasoit OK 01.0K 07- TIK.1.1
JeBoM pyku. JleficTBUe MarHUTHOTO NOJIA Ha ABWXKYyIIuiica 3apsan. Cuia ' ’ o
Jlopenya. = Ipumenenue cunvr Jlopenya. OTpeneneHue yIeIbHOTO
3apsja. Maenumnvle ceoticmea sewjecmaa. Macnumnas
nponuyaemocmo.
Tema 3.4.2 Pemmenue 3a1a4 mo treMe «JIeKTPOMATrHEeTU3M»
Coaep:xxanue yueOHOro MaTepHaJia: 2
Pewienue 3a0ay c npogheccuonanbHol HanpaeIeHHOCmbIo.
Tema 3.5 Tema 3.5.1 DnekTpOMarHuTHAs UHAYKLHS.
JIEKTPOMarHUTHAsA Copepxanue y4eOHOIro MaTepuasa;

HHAYKIHS Asnenue snexmpomacHumnoii unOykyuyu.. MarHUTHEIA TIOTOK. 3aKoH
2NEKMPOMASHUMHOL  UHOYKYUU. Ilpasuno  Jlenya. Buxpegoe
anexmpuueckoe none. . JC uHOYKYUU 6 OBUINCYUUXCS NPOBOOHUKAX. 2
AHenenue camoundykyuu. MHOykmugnocmo. DHepeus MaHUMHO20 NOJs
moxa.  Bzaumoceazv  snexmpuueckux u  MASHUMHBIX  NOJEU.
Dnexmpomaznumuoe none.. MarauTHas npoHUIaeMocTsb. Jua-, mapa- OK 01,0K 07; TIK.1.1
U heppOMarHeTHKH.
Tema 3.5.2. Pemienne 3aga4 mo teme «JIeKTPOMATHATHAS
HHIYKIH S 5
Conep:xxanue yueOHOTro MaTepHaJia:
Pewenue 3a0ay ¢ npogeccuonanvHoll HanpagIeHHOCMbio
Tema 3.5.3 KontpoabHnas padora Ne3 nmo pasgeny 9
«NEKTPOANHAMMKA)

Pa3znen 4 Kosiebanusi M BOJIHbI 16
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Tema 4.1
Mexannueckue
KOJI€0aHUA U BOJHBI

Tema Ne 4.1.1 Mexanuveckue kojied0anus. MexaHuveckue BOJHBI.
Conep:kanue y4eOHOT0 MaTepuaJia:

KonebarenbHoe apmxkenue. ['apmonmueckue konebanus. CBOOOTHBIC
MexaHuuyeckue konebanus. [IpeBpaiienue sHepruu npu KojiedareaIbHOM
nerkeHnr. CBOOOJHBIC 3aTyXawIue MEXaHWYECKUue KoyieOaHus.
Marematuueckuii MasTHUK. [IpyXuHHBIA MasTHUK. BBIHYXIEHHBIC
MexaHuueckue komnebanus. Pesonanc. I[lomepeuHbie W TPOAOIBHBIC
BOJIHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJHBL. YIJBTPA3BYK U €rO
npumeHenne.  Wuatepdepennus, gudpakimus W [MOJSIPU3ANHAS
MEXaHUYECKUX BOJH.

OK 01,0K 07; IIK.1.1

Tema 4.2
DJIeKTPOMATrHUTHBbIE
K0J1€0aHUA U BOJHEI

Tema Ne 4.2.1 KosiebaTeabHbI KOHTYP.

Coaep:xxanue yueOHOIro MaTepHaJia:

Csob00mnbie snexkmpomaznumusle konedbanus. Ilpespawenue snepeuu 6
KonebamenvHom  koumype. Ilepuoo  c80000HbBIX  2NEKMPUYECKUX
xonebanuii.” MaTeMaTH4eCKOe OMMCAHUE MPOIECccOB B KOJeOaTelrbHOM
kouType.  @opmyna  Tomcona.”  T'enepamop — Hezamyxaioujux
INEKMPOMASHUMHBIX ~ KoleOaHull.  Bulnyscoennvie  anekmpuueckue
xonebanus.” JIoGpOTHOCTH KOJIeOaTENLHOr0 KOHTYpA.

Tema Ne 4.2.2 KonageHcaTop 1 KaTylIKa B LlelM IePeMEHHOI0 TOKA.
Copepxanue y4eOHOro MaTepmuaJa:

Emxocmnoe u unoykmuenoe conpomugnenus nepemeHHo20 moKda.
Axmuenoe conpomugnenue. 3axkon Oma 01 21eKMpuyecKol yenu
nepemennoco moka. Paboma u mowmnocme nepemenHo2o moka.
Pesonanc 6 onexmpuueckoii yenu.” Ilepemennviii mox. Ienepamop
nepemennozco moka. Tpancghopmamopwel. Toxu evicoxkol uacmomui.
Ionyuenue, nepedaua u pacnpedenenue snexmposnepeuu. CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH. DNIeKmMpoMAacHUmMHoe noie Kax ocobwii 6uo
Mamepuu. InekmpomazHumuwle 60aHbl. Ce0UCMBA FNEKMPOMASHUMHBIX
gonn.” Bubpatop Tepma. OTKpHITEI KOJIeOaTeNbHBI  KOHTYP.
N300perenue paano A.C. Ilonosbm. [lonarue o paguocsszu. [puHimn
panuocBs3u. [Ipumenenue 31eKmpoMacHUmHbIX 60H.

OK 01, OK 07; IIK.1.1
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Tema 4.2.3. Pemienne 3aga4 no reme «JIeKTPOMarHuTHbIE
KOJIeOaHUSA U BOJHbBI»

Copaepxxanue yueOHOro MaTepuaJa:

Pewuenue 3a0ay ¢ npogheccuonanbHoll HanPaIeHHOCHIbIO

JlabopaTopHblie padoThbI:
4. Nzydenne paboTsl 0gHO(Da3HOTO TpaHCchopMaTopa

Tema Ne 4.2.4 KontpoabsHasi padora Ned4 o pasneny «Kosnedbanus n
BOJIHBID»

Pa3gea 5. Onruka

16

Tema 5.1
IIpupoaa cBera

Tema Ne 5.1.1 CBer Kak 3J1eKTPOMArHUTHAsI BOJIHA. 3AKOHBI
OTpa’KeHHUsI M NPeJIOMJICHHUS CBeTA.

Coaep:xxanue yueOHOro MaTepHaJia:

Toueunslii ucTouHuK cBeTa. CKOPOCTh PACIPOCTPAHCHHUS CBETA.
3aKkoHbl OTpakeHUs M mpenomieHus cBera. [IlpunHuun [roifrexca.
[Tonnoe otpaxkenue. JIuu3bl. IlocTpoenue uzoOpakeHUs B JIMH3aX.
@opMyra TOHKOHN JHMH3bL. YBEJIMYEHUE JIMH3BL [1a3 Kak onTuveckas
cucreMa. Onrtuueckue npudopsl. Cuna ceema. OceewyéHnocms. 3aKoubl
ocsewjenHocmu.”

Tema Ne 5.1.2 Pemienne 3ana4 no reme «I'eomerprnyeckasi ONTHKA)
Conep:xkanue yue0HOro MmarepuaJa:
Pewenue 3a0au c npogeccuonanvHou HanpasiIeHHOCMbIO.

JlabopaTopHble padoThI:
5. OmpeneneHue mokazarens MPeTOMICHHs CTEKIIa MPY TOMOIIIH
MHKPOCKOIIA

OK 01,0K 07, IIK.1.1

Tema 5.2
BoJuHoBbBI€e cBoOlicTBAa
cBeTa

Tema Ne 5.2.1 Unreppepenuns n nuppaxuus ceera. ucnepcus
cBeTa.

Copepxxanue yueOHOro MaTepuaJa:

Untepdepennus  cpeTa. KorepeHTHOCTH ~ CBETOBBIX  JIy4YeW.
Wntepdepentst B ToHkMX  IuieHkax.  Kombma — HbproToHa.
Hcnonp3oBanue wuHTephepeHIMn B Hayke M TexHuKe. Judpaxmus
cBera. Jludpaxius Ha 1menu B napauiesbHBIX JyyaX. JudpakuroHHas
pemetrka. [lonsarue o romorpaduu. Ilomspusamus monepedHbIX BOJH.

OK 01,0K 07.IIK.1.1
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[Tonspuszauus cBera. /JlBoiiHoe mydenpenomiieHue. Ilosspouebl.
Hucnepcust cBera. Bunabl usnyuenuii. Bunbl cnekTpoB. CHekTpbl
ucnyckanus. Cnektpbl  noromeHus.  CHeKTpanbHbIA — aHAJIN3.
VYnbrpaduoneroBoe U3JIyYEeHHE. Hudpaxpacuoe U3JIy4YeHHE.
Pentrenosckue syun. HMx  npupoma u cBoucrBa.  Illkana
3JIEKTPOMArHUTHBIX U3JYUYECHUM.

JlabopaTopHblie padoThbI:
6. OnpezneneHue JUIMHBI CBETOBOM BOJIHBI C TOMOUIbIO JU(PPAKIIMOHHON
PELIETKH.

Tema 5.3
CnenuajbHasi Teopusi
OTHOCHTEJILHOCTH

Tema Ne 5.3.1 IlocTyJ1aThl TEOPUM OTHOCHTEJIBHOCTH U CJIEICTBUSA
U3 HUX.

Coaep:xxanue yueO0HOro MaTepHaJia:

JIBrm>keHue co cKopocThio cBeTa. [locTynarel TEOpUM OTHOCHTEIBHOCTH
U CIeACTBHS M3 HHUX. VHBapuaHTHOCTh MOJIYJNs CKOPOCTH CBETa B
BakyyMme. OHeprus mnokosi. CBsi3b MacChl W DHEPIMM CBOOOIHOMU
YaCTHUIIBI.

Tema Ne 5.3.2 KontpoabsHasi padora Ne5 nmo pazgeny «OnTuka»

OK 01, OK 07; TIK.1.1

Pa3neJ1 6. DiieMeHThI KBAHTOBOM (U3NKH

14

Tema 6.1
KBaunroBas onTuka

Tema Ne 6.1.1 I'nnore3a Ilnanka o kBaHTax.

ConeprkaHue y4eOHOTro MaTepuasa:

KBanrtoBas runortesa Ilnanka. TemnoBoe msnydenue. KopmyckymspHo-
BoJMHOBOW ayanmu3M. Doronbel. ['mmoresa ne bpoisia 0 BOJTHOBBIX
cBoiictBax uactull. CooTHolIeHue HeomnpeaeneHHocTeil ['eitzenbepra.
JlaBnenne cBera. Xummdeckoe aciictBue cBera. OmbiThl JlebemeBa u
Baswuiiosa. Domospexm. Ypasnenue Diinwmenna o4
Gdomosgpgpexma. Buewmnuii gomosnexmpuueckul aghgexm.
Buympennuii  gpomoagpgpexm. Tunwvi  gpomoanemenmos. I[lpumenenue
gomosppexma.” Pemenne 3anau no Teme «KBaHTOBas ONTHKAY.

JlabopaTopHblie padoThbI:
7. N3yuenue siBnenus pororddexra.

OK 01, OK 07; IIK.I1.1

Tema 6.2
duzuka atoma u

Tema Ne 6.2.1 CTpoeHune aTomMa: IJIaHETAPHAS MOJIeJIb U MOJIeJIb

Bbopa. Ilorsnomenue n ucnyckanue ceera aromoM. KBanropanme

OK 01,0K 07; TIK.1.1
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aTOMHOI'0
sapa

JHEpPIuu.
Conep:kanue y4eOHOT0 MaTepuaJia:

PasButre B3rIsII0B Ha CTpOEHME BewiecTBa. Monenu CTpOeHHs
aTOMHOrO sApa. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOAOPOJA.
SAnepuas monens atoma. CtpoeHue aromHoro siapa. edexr maccel,
SHEPTHs CBSI3U M YCTOMYMBOCTh aTOMHBIX siziep. OmnbiTel J.Pesepdopna.
Mogens aroma Bomopona nmo H.bopy. KantoBeie mocrtynatel bopa.
Jlazepvl.” PaamoakTMBHOCTb. 3aKOH  pajHMOAKTMBHOTO  pacHaja.
PagnoaktuBHble npeBparienus. CriocoObl HAOMIONEHHS U PEerUCTPALIUH
3apsokeHHbIX vacTull. DQdext BaBunoa - Yepenkopa. SaepHbie
peaxiuu. Soepuas smuepeemuxa.”. DHEPreTHUECKUH BBIXOI SAEPHBIX
peakumii. ckyccTBeHHasi paJuOakTUBHOCTb. JleneHue TsHKenbIX saep.
[ennas saepHas peakuus. YmpasisieMas LENHas peakuus. AnaepHblid
peakrop. IlonydyeHue paguMoaKTUBHBIX H30TONOB U HMX NPUMEHEHHE.
buonoruueckoe neiicTBUE paMOaKTUBHBIX U3IYYEHUH. DJIeMeHTapHbIe
YaCTHUIIBL.

Tema Ne 6.2.2 KontposbHasi padora Ne6 mo pazaeny «j1eMeHThI

. 2
KBaHTOBOM QU3MKHN»
JlabopaTopHble padoThbI: 9
8.M3yueHne TpPEeKOB 3apsKEHHbIX YaCTHIL 10 FTOTOBBIM (poTorpadusim.
Il cemectp:
MAaKCHMAJIbHAs HArPy3Ka: 60
o0si3aTeJIbHAsI HATPY3Ka: 60
Jlekuuu: 50
JIabopaTopHbIe padoThl: 10
3aroxa:
MAKCHMAJIbHAsl HArPy3Ka: 108
Oos3aTeibHAsi HArpy3Ka: 108
Jleknumn: 92
JlabopaTopHbie padoThI: 16

*
IIpogheccuonanvro opuenmuposanHvle d1eMeHmbl COOEPHCAHUSL 8blOENEHbl KYPCUBOM
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHOM JUCIHUILIUHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzamuss mporpaMMbl JUCHUIUIMHBI TpeOyeT Hanmuuus y4eOHOro KaOuHeTa
¢busuku. O6opynoBanue yueOHOTo KabnHeTa (Ha OCHOBAaHUU Tpukasza oT 23 aBrycra 2021
r. No 590 «OO0 yTBep:kIeHNN NTEPEUHs CPEACTB 00YUEHHUS U BOCIUTAHUSL...»):

1. Hudporas naboparopust 1o GU3MKE I YIUTEIS;

2. Hudporas naboparopust 1mo GU3MKeE 1JIs1 YICHUKA;

3. Becbl TexHMUECKHE C pa3HOBECAMU;

4.  Kowmmuiekt s 1a00paTopHOTo MPAaKTHUKyMa MO ONTHKE;

5. Kowmmekt 151 1abopaTopHOro MpakTUKyMa 10 MEXaHUKE;

6.  Komruiekt /st 1a00opaTOpHOro MpakTUKyMa 10 MOJICKYJISIPHOUN PU3UKe U
TEPMOJIMHAMHUKH;

1. Kommiekt 151 1abopaTopHOTo MpakTUKyMa O AJIEKTPUYECTBY (C
TE€HEPATOPOM);

8.  Kommekt s u3y4eHust BO3OOHOBISIEMBIX UCTOYHUKOB SHEPTUN
(ConmHeYHOM, BETPOBOM 3HEPTUH, OMO-, MEXAaHUYECKON U TEPMOAJIEKTPUIECKOM
HSHEPreTUKH);

9.  AwmmepmeTp 1a00paTOPHBIIA;

10. BoubT™MeTp 1a060paTOPHBIL;

11. Konopumetp ¢ HAOOPOM KaJOPUMETPUUECKUX TEIT;

12. TepmomeTp 1a00OpaTOPHBIN;

13. KoMIuieKT aJig u3y4eHusi OCHOB MEXaHUKH, THEBMATUKHU U BO30OHOBIISIEMBIX
MCTOYHUKOB DHEPIHH;

14. Bapomerp-aHepous;

15. Biok nuTaHus peryupyeMblii;

16. Be0O-xaMepa Ha MOJBMIKHOM INITATHUBE;

17. Buneoxamepa aiis pabOThl C ONTUYECKUMHU TPUOOpaMU;

18. T'enepatop 3ByKOBOIi;

19. Turpomertp (ricuxpomerp);

20. T'py3 nHabopHBI;

21. JIluHamoMeTp JE€MOHCTPAIIMOHHBIIA;

22. KOMIUIEKT MOCY/ bl IEMOHCTPAIIMOHHOMN C MPUHAITIC)KHOCTIMH;
23. MaHOMEeTp XHUJIKOCTHOM JIECMOHCTPAIIMOHHBIH;

24. Metp neMOHCTpAIlMOHHBIN;

25.  MHuUKpPOCKOI AEMOHCTPAITMOHHBIN;

26. Hacoc Bakyymubiit KomoBckoro;

27. CroaukK NoabEMHBIN;

28. lllTaTtuB 1eMOHCTPAIIMOHHBIA (PU3HYCCKHUIA,

29. DJEKTPOIUIUTKA;

30. HabGop neMOHCTpaIMOHHBIN 10 MEXaHUYECKUM SIBJIICHUSIM;
31. HabGop neMoHCTpaIlMOHHBIN 10 AMHAMUKE BpallaTeIbHOTO
TIBYKEHUS;

32. HabGop neMOHCTpaIlMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;



33.

Habop nemoHCTpaIimoHHbII BOJTHOBBIX SBICHUN;

34. Benepko Apxumena;

35. Magruuk MakcBemnna;

36. HaGop Ten paBHOrO 00BEMA;

37. Halop Ten paBHON MaccChl;

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

40. Ppruar 1eMOHCTpallMOHHBIN;

41. Cocyasl coobmaronecs;

42. CrakaH OTIUBHOW JIEMOHCTPAIIMOHHBIN;

43. Tpy6Oka HrroToHa;

44, ap INackans;

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

46. HaGop meMOHCTpaIMOHHBIN IO Ta30BBIM 3aKOHAM;

47. Habop kanwuispos;

48. TpyOka s AEMOHCTpAIIMU KOHBEKITUHU B JKUIKOCTH;
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 SITUKAX;

55. Kowmmiekt npuOopoB ¥ MPUHAIC)KHOCTEH I IEMOHCTPALINH

CBOMCTB QJICKTPOMAIHUTHBIX BOJIH;

56. Kowmrekt npubopoB ajisi M3ydeHUs! IPUHITUIIOB pauonprueMa u
paauonepenan;

57. KoMIiekT npoBoOJIOB;

58. Marnut 1yroo6pa3Hblii;

59. Marsut noxocoBol AEMOHCTPALMOHHBIN;

60. Mammuna s1exTpodopHas;

61. MasATHUK IIEKTPOCTATUYECKUH;

27. Habop mo u3y4eHuto MarHuTHOTO OIS 3eMJIH;

28. Habop neMOHCTpaIMOHHBIN 110 MATHUTHOMY OO KOJIBIIEBBIX TOKOB;
29. Halop 1eMOHCTPAIMOHHBIN MO MOTYTPOBOTHUKAM;

30. HabGop 1eMOHCTpaIMOHHBIH 110 MOCTOSIHHOMY TOKY;

31. HaGop neMoHCTpaIMOHHBIN MO YJEKTPUIECKOMY TOKY B BaKyyMe;
32. Habop neMOHCTpaIMOHHBIN TIO YJIEKTPOIUHAMHUKE;

33. Halop ansa neMoHCTpalvi MarHUTHBIX MOJIeH;

34. Halop ais 1eMOHCTpalMK JICKTPUUYECKUX TTOJIEH;

35. TpauchopmaTop yueOHBI;

36. Ilamouka cTekJssHHA;

37. Ilanouka 300HUTOBAS;

38. Tlpubop Jlenmna;
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39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
ol.

Crpesiku MarHUTHbBIE Ha IITAaTUBAX;

CyntaH 3J1eKTpOCTaTUUECKUL;

HITaTUBBI H30IUPYIOIINE;

DNEeKTpOMarHuT pa30opHBIN;

Habop neMoHCTparimoHHBIH 110 TEOMETPUYECKON ONTHKE;
Habop neMoHCTpaIiMoHHBIH 110 BOJTHOBOW ONTHKE;
CrieKTpoCcKoOIl ABYXTPYOHBIN;

Habop cniekTpaibHbIX TPYOOK C HICTOUHUKOM IUTAaHMUS;
VYcranoBka 115 uzydeHus: hotodrpdexra;

Hab6op nemoHcTpanmonHslil mo nocrostHHo# [lnanka;
KoMmiekT HarisiiHbIX TOCOOMI JIsl TOCTOSIHHOTO MCTIOJIb30BAHMS,
KommuiexT moptpeTtoB 1t ohopmiieHUs] KaOMHETa;
KoMIiekT 1eMOHCTPaMOHHBIX yUeOHBIX TaOJIHII.

[Ipn Hamuuum HEOOXOAMMOIro OOOPYIOBaHUA 3aHATUS MO (PU3MKE B HEKOTOPBIX
Clly4asiX MOTYT TIPOBOJAMTBCS B HUMEIOUMXCA B 00pa3oBaTeNbHOM OpraHU3aluu
MacCTEpCKHUX WK 1a00paTOpHUsiX.
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3.2 UndopMaunonHoe odecnevyeHue 00yueHust

Ilepeyennb HCIMOJIb3yEMBbIX  y4eOHBIX usganu, UWHTEepHeET-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

1.

OcHOBHbBIE HCTOYHHUKH:

Jlorsunenko, O.B., ®usuka + ellpuwnoxenue : yueOnuk / O.B. JlorBunenko. —
MockBa : KnoPyc, 2024. — 437 c. — ISBN 978-5-406-08888-3. —
URL.:https://book.ru/book/941758. — TeKcT : 37eKTPOHHBIH.

Msxkumes, I'. 4., byxoBues, b. b., Corckuii, H. H. / TIlox pen. [TapdentreBoit H. A.
®dusuka. Yueonuk maisa 10 ki. - M.: U3narensctBo «IIpocsemienue», 2019. - 416 c.
Msxkumes, I'. S., byxosues, b. b., Uapyrun, B.M. / Ilox pex. IlapdhentreBoit H. A.
®uzuka. Yueonuk mais 11 k. - M.: UznarensctBo «IIpocsemienue», 2019. - 399 c.

JlonotHUTE IbHbIE HCTOYHUKH:

Hmutpuesa, B. @. ®uznka 11 npodecchii 1 CeuanbHOCTE TEXHUYECKOTO MPOQUIIs:
y4eOHUK 11 00pa3oBaTENbHBIX  YUPEKICHUN  HAYAIBHOTO W CPEIHETrO
npodeccuonansHoro obpazoBanus / B. ®. JlmurpueBa. - 2-e¢ wuzm., crep. - M.:
N3narenbckuii neHTp «Akaaemus», 2017. - 448 c.

Tpodumona, T.U., Kypc ¢usuku ¢ npumepamu pemieHus 3anad B 2-x Tomax. Tom 1 :
yueOnuk / T.W. Tpodumosa, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. — 577 c. —
ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr
3JIEKTPOHHBIN.

Tpodumosa, T.WU., Kypc pusuku ¢ npumepamu penieHus 3aaad B 2-X ToMax. Tom 2 :
yueOnuk / T.U. Tpodumona, A.B. @upcoB. — Mocksa : KuoPyc, 2022. — 378 ¢c. —
ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Texkcr
AIEKTPOHHBIN.

Tpodumosa, T.N., ®uzuka. Teopus, pemieHUe 3a1a4, JEKCUKOH. : CIIPABOYHOE U3aHHE
/ T.N. TpodpumoBa. — Mocksa : KnoPyc, 2022. — 315 ¢. — ISBN 978-5-406-09691-
8. — URL:https://book.ru/book/943640. — TekcT : 37eKTPOHHBIIA.

Tpodumona, T.U., ®uzuka ot A no A : cnpaBounoe uznanue / T.M. Tpopumoa. —
MockBa : KwnoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371€KTPOHHBIH.

[lepeuens nTEpHET-PECYPCOB:

1. banmk 3amanuii PISA EHI' - Pexum mocryna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xomiexkuus nu@poBBIX 00pa3oBaTeNIbHBIX pecypcoB. - Pexxum mocrymna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkomna. - Pexxum gocryma: http://www.km-school.ru/ ;
4. OtkpeiTass  ¢usmka. - Pexum  gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

5. Ilmardopma SKnacc - Pexxum mocryma: http://www. yaklass.ru;

6. Poccuiickas anekTpoHHas mkoia - Pexxum goctyma: http://www.resh.edu.ru/;

7. @wusuka.ur - Pexxum nocryna: http://www.fizika.ru;

8. ®UIIU (BIIP 11 xiacc) - Pexxum goctyna: http://www.fipi.ru /;
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9. DneKkTpoHHBIN yueOHHK - Pexkum moctyma: http://www.physbook.ru/.
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00yYaroIMMUCS
MPO(eCCHOHATIBHBIX  KOMIICTEHI]
MPEIMETHBIMHA ~ PE3yJIbTaTaMHU.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHBI

KoHTposb M o1lleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TPUOOPETEHHBIE

YMEHHS,

HaITpaBJICHHBIC

Ha
150% 8

dbopmupoBanue
KomnereHnmu AOMMKHBI OBITH  COOTHECEHBI
JUis  KOHTpONSi W OICHKH pPE3yJbTaTOB OO0ydYeHUs
npenojaBaTesib BHIOMpaeT (GOpMbI U METOABI C YUETOM MpodeccruoHaIu3anuu 00ydeHHUs

I10 IMporpamMme JUCHHUITJINHBI.

001X

Kox n HaumenoBanue
(popMupyeMbIX KOMIIETEH U

Pa3zpnen/Tema

THun oeHOYHBIX
MepPOnpUATHH

OK 01 Beibuparh cmocoOsbl
pereHus 3a1a4
PO ECCUOHATLHON JIEATEIILHOCTH
MPUMCHHUTEIPHO K  Pa3IMYHBIM
KOHTEKCTaM;

Pazgem 1. Temser 1.1., 1.2, 1.3
Pasznen 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.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

OK 05 Ocy1iecTBiATh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIUIO HA|
roCy1apCTBEHHOM SI3BIKE
Poccuiickoit @enepanyu ¢ y4eToM
O0COOCHHOCTEl  COLIMAIbHOTO U
KyJIbTYPHOI'O KOHTEKCTA;

Pazgen 1. Temsr 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.

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

10 C

OK 07 ConeiicTBOBaTH
COXPaHEHUIO OKpY>Karoleu
Cpelibl, pecypcocOepekeHHIo,
MPUMEHSTh 3HAHUS 00 U3MEHEHHUH
KJINMATa, TIPUHIIHITH]
OepexIINBOTO MIPOU3BOJICTBA,
bbexTnBHO  AEHCTBOBAaTH B

‘lpe3BLI‘laI>iHBIX CUTYyaluiaXxX,

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.

- YCTHBIH OIpOC;

- (hpOHTANIBHBIN OIIPOC;
OLIEHKa KOHTPOJIbHBIX

pabor;

- HaOio/eHrue 3a XOA0M

BBITIOJTHEHUS

maGopaToOpHBIX padoT;

- OIICHKA BBINOJHEHUS

nmabopaToOpHBIX padoT;

- OIICHKA

MPAKTUYECKUX padoT

(penieHust Ka4eCTBEHHBIX,

pacueTHBIX,

podheccuoHaNBHO

OpUEHTUPOBAHHBIX

3amayv);

- OlEHKa

3aJaHuM;

- HaOJIOJIEHUE 3a XOJ0M

BEITIOJTHEHUS

WHINBUIYaIbHBIX

MPOEKTOB U OIICHKA

BBITIOJTHEHHBIX

MPOEKTOB;

- OLIEHKa

BBITIOJTHEHUS

TOMAITHUX

TECTOBBIX|

CaMOCTOATCIIbHBIX

)51
C
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