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Pabouas nporpamma o ¢usuke st 10-11 kmaccoB cpenHei mKonbl pa3padoTaHa B COOTBETCTBUH C :
1. ®enepanbabIM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pex. ot 31.07.2020) «O6 o6pa3zoBanuu B
Poccuiickoit @enepanum» (¢ u3M. U A0II., BCTy. B cuty ¢ 01.09.2020).

2. [TacopToM HanmoHanpHOTO MpoekTa «O6pazoBanue» (yTB. mpesuanymom Coseta npu [Ipesuaente PO
10 CTPATETMYECKOMY Pa3BUTHUIO U HAIlMOHAJIBHBIM IIPOEKTaM, IPOTOKOa OT 24.12.2018 Ne 16)

3. l'ocynapcTBenHoi mporpammoit Poccuiickoit @enepanun «Pa3sutne obpazoBanus» (yTB.
[Mocranosnenuem [IpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBepKACHUU
rocyaapcTBeHHoM nporpaMmbl Poccuiickoit @eneparun «Pa3Butie 00pa3oBaHus .

4. IpodeccronanpHbIM cTanaapToM «llemaror (megarorudeckas AeIT€IHHOCTD B JOIIKOIHHOM, HAYAILHOM
0011eM, OCHOBHOM 00111eM, cpeHeM o01ieM 00pa3oBaHun), (BOCIIUTATENb, YIUTENb)» (ped. oT 16.06.2019)
(ITpuka3z MunuctepcTBa Tpyaa u corpanbHon 3amuTsl PO ot 18 oktsadpst 2013 1. Ne 544H, ¢ n3MeHeHUAMH,
BHECEHHBIMM NIPUKa30M MuHnucrepcta Tpyaa u corzamuTsel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1.
Ne 422n).

5. MeToan4ecKUMH PEeKOMEHIALNSAME 110 CO3AaHUI0 U (PYHKIIHOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHMu3alMsIX, PACIIONIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX ropojax, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYyUYHOM U TEXHOJIOrMYECKOU HarpaBieHHocTel («Touka pocTtay) (Y TBEpKACHbBI
pacrniopsbkeHreM MuHHCTepcTBa npocBenienus Poccuiickoit @enepanuu ot 12 ssuBapst 2021 . Ne P-6)

6. MeToanuecKuMH peKOMEHJAIMSAMHU TI0 CO3aHUI0 U (PYHKIIMOHUPOBAHUIO IETCKHX TEXHOIAPKOB
«KBanTopuym» Ha 6a3e 0011e00pazoBaTeNbHBIX OpraHu3anuii (yTB. pacnopsbkeHueM MuHHCTepCTBa
npocseuieHus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

7. [IporpamMmoit ocHoBHOTO 001IeT0 00pazoBanus. Pusnka. 10 - 11 kmaccsl (aBTopsl: A.B. Ilepwimkun, H.B.

O®unonosuy, E.M. I'ytHuk). ®usuka. 7-9 knaccsl: padbouune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e
u3a., nepepad.-M.: [poda, 2015. — 400c.

[Iporpamma omnpenenser copepkaHue U CTPYKTypy yueOHOro Marepuasa, ociae10BaTeIbHOCTb €ro
W3yUYeHHs, TyTH (OPMUPOBAHKS CUCTEMbI 3HAHWUH, YMEHUH B CIOCOOOB IEATEIILHOCTH, PAa3BUTHSI,
BOCIIUTAHUS M COITUATHM3AIINH YIAIIUXCS,

[Ipemyraraemas mporpamMma peanu3yercst ¢ MOMOIIBI0 Y4eOHO-METOANUECKUX KOMIUIEKTOB (YMK).

VMK 11 Kaskaoro Kjiacca BKIHOYAET:

VY4eOHHUK, 3aJaYHIK, METOANICCKIE MAaTEPHAITBI JJISl YIUTEISI, CAMOCTOSITEIIbHBIE M KOHTPOJIBHBIE PaOOTHI,
TETpab A 1a00paTOpHBIX padoT;

[Mnanupyrotcs cneayromye GopMbl OpraHU3aIK y4eOHOTro mpoiecca:

(bpoHTaNBHBIE; KOJJICKTHBHEIE; TPYIIIIOBBIE; pad0Ta B Mape; MHAWBUIYAIbHBIE.

B npenogaBanuu npeaMeTa OyIyT UCTIONB30BATHCS CIEAYIOIINE TEXHOIOTHH U METOJIBI:
JMYHOCTHO-OPUEHTUPOBAHHOE 00yUeHHUE;

npobieMHoe o0ydeHue;

nuddepeHnmpoBanHoe 00ydeHue;

TEXHOJIOTHH O0Y4YEHHUSI Ha OCHOBE PEIICHUS 3a/1a4;

METO/bl MHAWBUTyalIbHOTO 00yUeHUS;

OcobeHHoe 3HaYeHHUEe B MPETOaBaHUN (PU3UKU UMEET IIKOJIbHBIN (PU3HUECKUI IKCIIEPUMEHT, B KOTOPBIH
BXOJAT JEMOHCTPAIIMOHHBINA AKCIIEPUMEHT M CAMOCTOSATENIbHBIE JIA0OpATOPHbIE pabOThI yUalTXCcs Ha
ocHOBe U(poBoii Taboparopuu.

1.1. Iegn n3yueHuss puU3NKH
Nzyuenue pu3nku B cpeHUX (IOJTHBIX) 00pa30BATENbHBIX YUPEKICHUAX Ha 6a30BOM ypOBHE

HAIpaBJICHO Ha JOCTKCHHUE CIICIYIOIINX LCJICH:
1. ocBoenue 3HaHMi 0 QyHIAMEHTATBHBIX QU3MICCKUX 3aKOHAX U MPUHIUIIAX, JICKAIINX B
OCHOBE COBPEMEHHOM (U3NUECKON KapTUHBI MHpa; HanOojee BaKHBIX OTKPBITUAX B 0071acTH (PU3HUKH,
OKa3aBIIMX ONPEIEIAIONIEe BIUSHUE HA PA3BUTHE TEXHUKH U TEXHOJIOTUU; METOIaX HAyYHOIO
[IO3HAHMS IIPUPOJIBI;
2. oBiajeHHE YMCHUSMH IPOBOIUTH HAOIIONCHUSI, IIAHUPOBATH U BBIMIOIHSATH IKCIIEPUMEHTHI,
BBIJIBUT'aTh TUIIOTE3bl U CTPOUTH MOJENIH, IPUMEHSTh NOTY4YECHHBIE 3HAHUS 110 (PU3MKE 11 OObACHEHMSI



Pa3HOO0Opa3HBIX (PU3UUECKUX SBJICHUN U CBOMCTB BEIIECTB; MPAKTHYECKOTO UCIIOIH30BAHUS
(bu3MYeCKUX 3HAHUH; OLIEHUBATh JI0CTOBEPHOCTh €CTECTBEHHOHAYYHOI HH(OpMAaIINH;

3. pasBuTHE NO3HABATENLHBIX MHTEPECOB, MHTEIIEKTYAIBHLIX U TBOPYECKUX CIIOCOOHOCTEN B
mpoliecce MprUOOpeTeHUs 3HAHUN M YMEHHH 10 (PU3KKE C UCTIOIH30BAHUEM PA3IMYHBIX HCTOUHHUKOB
UHGOPMAITUHN ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

4. BocnuTanue yOEeXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB IIPUPOIBI; UCIIOIb30BaHMs
JNOCTIKEHUH QU3UKK Ha O1aro pa3BUTHUS YETOBEUECKONM IUBUIN3AIUN; HEOOXOAUMOCTH
COTPYAHHUYECTBA B IIPOLIECCE COBMECTHOIO BBIMIOJHEHUS 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIMOHEHTA MPHU 00CYXACHUU IPOOTIEM €CTECTBEHHOHAYYHOTO COAEPIKAHMSI; TOTOBHOCTH K MOpajbHO-
3TUYECKOM OLIEHKE UCIIOIb30BaHUs HAYUHBIX JTOCTUKEHHUH, UyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY
OKpY>Karollel Cpenbl;

WCTIONb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH ISl PEeIICHUS MPAKTUYSCKUX 3a/1a4 MTOBCEAHEBHON

KHU3HU, oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM JKHU3HU, PAllMOHAIBHOTO PUPOAOIIOIB30BAaHUS U OXPaHbI
OKpY>KaroIlen CpeIbl.

1.2.  MecTo npeamMeTa B y4e0HOM IIaHe

CornacHo yueOHomy iany MBOY «HanonbsnoBckast COLL ans o6s3arenbHOro u3yyeHus (GU3uKu Ha
0a30BOM YPOBHE CTYIEHHU CpeaHETO (MoIHOTr0) obmiero oopazoBanus B 10 — 11 - M oTBOUTCS 1O 68
y4eOHBIX 4acoB M3 pacuéra 2 yaca B HEJIEINIO.

2. Ilnanupyemble nMpeaMeTHbIE Pe3yJabTaThbl 0CBOCHUS Y4eOHOro npeaMera JIMUHOCTHBIMHU

pe3yabsTatamu oOyuenus ¢pusuke B 10 - 11 knaccax ABistoTCS:

® YMEHHE YIPABIATH CBOEH TO3HABATEIBHON AEATEIFHOCTHIO;

¢ TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOPA30BAHMUIO, HA TIPOTSHKEHUH BCEH JKU3HU;
CO3HATENbHOE OTHOIICHNE K HETPEPHIBHOMY OOPa30BaHUIO KAaK YCIOBHIO YCHENIHOH mpodeccHoHambHON 1
00IIECTBEHHOH JIESATENbHOCTH;

® yMEHHE COTPYIHUYATh CO CBEPCTHHUKAMH, JIETHMH MIIAJIIIETO BO3pPAcTa, B3POCIBIMH B 00pa30BaTEIbHOM,
yueOHO-HMCCIIE0BATENBCKOM, IPOEKTHOM U APYTUX BUAAX AEATEILHOCTH;

¢ c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH;
OCO3HAHME 3HAYMMOCTH HAyKH, BIIAJCHUS JOCTOBEpHON HH(OpManumeidl O MepenoBhIX IOCTHKCHUSX H
OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX 00 YCTpoOiicTBe
MHpa 1 00IIeCTBa; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY;

® 4yBCTBO T'OP/IOCTH 32 POCCUHICKYIO (PU3NUECKYIO HayKy, ['YMaHU3M;

® [I0JIOKUTEJIbHOE OTHOILLICHHE K TPYAY, L1€JeyCTPEMIIEHHOCTD;

® HKOJIOTHYECKAast KyJbTypa, OepeXHOe OTHOIICHHE K POIHOM 3emMJie, MpUpOoaHbIM OorarctBam Poccuu u mupa,
MIOHMMaHHE OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOTHBIX PECYPCOB M pa3yMHOE IPUPOIONOJIb30BaHHE.

MeTanpenMeTHbIMH pe3yabTaTamu oOydyenus ¢pusuke B 10 - 11 xmaccax sBisroTcs:
Ocgoenue pe2yisamuHbIX YHUBEPCAILHBIX YUEOHbIX OeUCMBUIL.

® CAMOCTOATENIBHO ONpeNeNIATh 1LEeJdH, CTaBUTh M (HOPMYJIUPOBaTb COOCTBEHHBbIE 3aJaydl B
o0pa3oBareIbHON ACSITENbHOCTH U KU3HEHHBIX CUTYaIHsIX;

® OIICHUBATh PECYPCHI, B TOM YHCIIE BPEMs U JIpyrHe HeMaTrepuaibHbIe peCypChl, HEOOXOUMBIE /IS
JTOCTIKEHUS TIOCTABIICHHOW paHee LeH;

® COITOCTABIISITh MMEIOIIHECS BO3SMOKHOCTH U HEOOXOIMMBIE JUISI IOCTHYKEHUS TIEITH PECYPCHI,

® OTIPEIEIIATh HECKOJIBKO MyTEeH JOCTUXKEHUS MOCTAaBICHHON LENH;

®3371aBaTh MMAPaAMETPHl M KPUTEPHUH, IO KOTOPHIM MOXKHO OTIPE/ICIHTh, YTO b JOCTHTHYTA;

® COMOCTABIATh MOJTYUYEHHBIN Pe3yNIbTaT AesTeIbHOCTH C IOCTABICHHOM 3apaHee LeNblo;

® OIICHUBATH MOCIEACTBUS JOCTHKECHHSI TOCTABICHHOM 1€ B ACSITENbHOCTH, COOCTBEHHOM XKU3HU



1 ’KU3HU OKPYKAIOLIUX JIFOJEH.
OceoeHue nosHasamenbHuIX YHUBEPCANbHBIX YUeOHbIX 0elCEUl:

® KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATh HHPOPMAITUIO C PA3HBIX TO3UIUN;

® pacIio3HaBaTh U (PUKCUPOBATH MTPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHHUKAX

® IICTIONIB30BaTh  PA3JIMYHBIE MOJCIBHO-CXEMAaTHYECKUE CPEACTBA JIJISl TPEJCTABICHUS BBISBICHHBIX B
UHGOPMAIIMOHHBIX UCTOYHHUKAX IPOTHBOPEUHUH;

® OCYIIECTBIISITh Pa3BEPHYTHIM HH(POPMAIIMOHHBIM TOWCK W CTaBUTh Ha €r0 OCHOBE HOBBIC (y4eOHBIE H
[103HABAaTEJIbHBIE) 3a/1a4H;

® ICKaTh W HaXOAUTh 0000MEHHBIE CTOCOOBI peIIeHUs 3a/1a4;

® IPUBOJNTh KPUTUYECKHUE APTYMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOTO CYXKICHHs, TaK U B OTHOIICHUU
JICUCTBUN U CYXKIAEHUW IPYyTOro YEIOBEKA;

® AaHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOIEMHO-IPOTUBOPEUNBBIE CUTYAIINH;

® BEIXOAWTh 332 PaMKH y4eOHOTO TpEeIMeTa M OCYIIECTBISATH IICJICHANPABICHHBI TOWCK BO3MOXHOCTH
IIMPOKOTO NIEPEHOCA CPEICTB U CIIOCOO0B ICHCTBHS;

® BHICTPANBaTh WHAMBHIYAIbHYI0 00pa30BaTelIbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPAHUYECHHUS CO CTOPOHBI
JIPYTHUX YIYACTHUKOB M PECYPCHBIC OTPaHUUYCHNS,

®MCHSTh U YAEPKUBATh Pa3HbIC MO3HUIIMU B MMO3HABATEIHLHON NEATENLHOCTU (OBITh YUYCHUKOM U YUHUTEIEM;
(dhopMynrpoBaTh 00pa3oBaTEeNbHBIM 3alpPOC U BBHIMONHATH KOHCYIBTaTUBHBIE (YHKIIMH CaMOCTOSTEIHHO;
CTaBUTH IPOoOIEMy U paboTaTh HaJ €€ pelIeHHeM; YIIPaBIATh COBMECTHON MMO3HABATEILHOM JIEATEIBHOCTHIO
Y TTIOTYUHSATHCS).
OcgoeHue KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX OeUCMBUIL.

® OCYIIECTBIISTh JIETIOBYIO KOMMYHHMKAIMIO, KaK CO CBEPCTHUKAMM, TaK W CO B3POCIHBIMU (KaK BHYTpPH
o0pa3oBaTeIbHON OpraHU3aIlNH, TaK U 32 € ImpeesiaMu);

® [IpH OCYIIECTBICHUH I'PYNIOBON pabOThl OBITH KaK PYKOBOAMTEIEM, TaK U WICHOM MPOEKTHON KOMaHIbl B
Pa3HBIX poNsiX (TEHEPAaTOPOM HJI€H, KPUTUKOM, UCTIOTHUTEIEM, PE3EHTYIONINM U T. 11.);

® Pa3BEPHYTO, JOTUYHO W TOYHO M3JIaraTh CBOKO TOUKY 3PEHUSI C HCIOJIB30BAHMEM aJIEKBAaTHBIX (YCTHBIX U
MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOHMIMKTOI€HHbIE CUTYallUU U MPEJoTBpallaTh KOH(GIUKTHI 10 X aKTUBHOM (a3bl;

® COMIaCOBBIBAThH MO3UIIMH YWICHOB KOMaHbl B IIpoliecce padoThl HaJl OOIIMM MPOAYKTOM/pELICHHEM;

® [IPEACTABIIITh MYOJIMYHO PE3yJIbTaThl HHIWBUAYATHHOU U TPYIIIOBOM NEATEILHOCTH, KaK Mepes] 3HAKOMOM,
TaK U Mepe] HE3HAKOMOM ayIUTOPUEN;

e 1010MpaTh TApPTHEPOB ISl JEITOBOM KOMMYHHUKAIIMHM, WMCXOAS U3 COOOpaXEHUW pe3yabTaTUBHOCTH
B3aUMOJICHCTBHSI, a HE JIMYHBIX CUMITATUH;

® BOCIIPHHHUMATH KPUTHUYECKHE 3aMeYaHMs KaK Pecypc COOCTBEHHOTO Pa3BHUTHS,

® TOYHO U €MKO (POPMYIUPOBATH KaK KPUTHYECKHE, TaK U OOOPHUTEIIbHBIE 3aMEUaHusl B aJIpeC IPYTUX JTFOEH
B paMKax JeJIOBOW W 00pa3oBaTeIbHOM KOMMYHHUKAlMM, W30eras Mmpu 3TOM JIMYHOCTHBIX OIEHOYHBIX
CYXKJICHUH.

IIpeameTHbIMu pe3yabTaramu oOyueHus ¢pusuke B 10 — 11 kaccax sBistoTCS:

¢ c(hOpMHUPOBAHHOCTh MPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M U IMO3HABAEMOCTH SIBICHUN MPHUPOIbI, 00
O00bEKTUBHOCTU HAYYHOTO 3HAHUS; O POJIM U MecTe (U3UKUM B COBPEMEHHON HAy4YHOH KapTUHE MHUDA;
MOHUMaHKUE Poiii QU3UKH B (DOPMHUPOBAHUU KPyro3opa U (PyHKIHMOHAILHOW TPAMOTHOCTH YeJIOBEKa IS
pEeLIeHUs IPAKTUYECKUX 3a/a4;

® BJIa/ICHHE OCHOBOMOJATAOIMUMU (DU3MUYECKUMH TOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUSIMH;
YBEPEHHOE MOJIb30BaHKUE (PU3HMUECKON TEPMHUHOIOTHEH U CUMBOIUKOM;

¢ cpOpPMUPOBAHHOCTh TPEACTABICHUA O (PU3NYECKON CYIIHOCTH SIBICHHH TPHUPOAbl (MEXaHHYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX), BHMJaX MaTrepuH (BEIIECTBO M TM0Jie), JBM)KEHHUH Kak crocobe
CYILLIECTBOBAHUSI MAaT€puU; YCBOEHUE OCHOBHBIX HJIEM MEXaHUKH, ATOMHO-MOJIEKYJISIPHOTO YYEHHS O



CTPOCHHM  BEILECTBA, OJJIEMEHTOB JJIEKTPOJAMHAMHKHK; OBJIAJICHUE TOHATUIHBIM  ammaparoMm U
CUMBOJIMYECKUM SI3BIKOM (DU3UKH;

® BJIa/ICHE OCHOBHBIMU METOJAMH HAyYHOTO IMO3HAHUS, UCTIOIb3yeMbIMU B (pr3uKe: HAOIIONEHUE, OMTMCAHUE,
H3MEepeHHue, HKCIEPUMEHT; YMEeHUs o0palaTbiBaTh pe3yibTaThl U3MEpPEHUN, OOHApyKHWBaTh 3aBUCHUMOCTD
MeX 1y GU3NYECKUMHU BETMYUHAMU, OOBSICHATH MOJTyYEHHBIC PE3YIbTAThI U JICTIaTh BHIBOJIBI,

®BJIQJICHAEC YMEHUSMH BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHWS OCHOBOINOJATAIONUX (U3HYECKHUX
3aKOHOMEpPHOCTEH M 3aKOHOB, MPOBEPSATh HX OSKCIEPUMEHTAIBHBIMH CpeICTBaMH, (popMynupys Leib
WCCIIEIOBAHMSI, BIAJCHUE YMEHUSMH ONUCHIBATH W  OOBSICHATH CAMOCTOATEIBHO TPOBEIACHHBIC
9KCIEPUMEHTHI, aHAJIM3UPOBATh PE3YJAbTAThl MOITYYECHHOW H3MEpPUTENIbHON HWH(GOpMAIUU, OINpEAesaTh
JIOCTOBEPHOCTh MOJTYUYEHHOTO Pe3ysIbTaTa;

¢ c(OpMUPOBAHHOCTH YMEHHSI peIIaTh MPOCThIE (PU3UIECKUE 3a/1a4H;

¢ chOpMHUPOBAHHOCTh yYMEHHUS TMPUMEHATH TONYYCHHBIC 3HAHUS JUIS OOBSCHEHUS YCIOBUH TMPOTCKAHHS
(bu3MYeCKUX SBICHUI B IPUPOJIE U IS MPUHATHUS MPAKTUYECKUX PEIICHH B TOBCEAHEBHOMN KHU3HU;

® IOHMMAaHHE (PUINYECKUX OCHOB M NPHUHIMUIIOB JCHCTBUS (pabOThl) MAallMH W MEXAaHHU3MOB, CPEICTB
MIEPEIBUKEHUS] U CBA3H, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTMYECKUX MPOIECCOB, BIUSHUS MX
Ha OKPY’KaIOIIYI0 CPey; OCO3HAHME BO3MOXKHBIX IPUYUH TEXHOTCHHBIX U YKOJIOTHYECKUX KaTacTpod;

¢ chopMHUPOBAHHOCTH COOCTBEHHOM MO3HIMU MO OTHOIICHHUIO K (Ppu3udeckoil nHbOpMaIiy, MOTy4aeMon U3
Pa3HBIX UCTOYHUKOB.

3. Conep:kanne yuyeOHOro mnpeamera Hayunblii MeToa mNO3HAHMSA

NPUPOIBI
®usuka - pyHAaMeHTalbHas HayKa o mpupoje. HayuHblii MeTos] mo3HaHus.

MeTonpl HAyYyHOTO WCCIICJOBaHUS (DU3MUYSCKHUX SBJICHUW. OKCIEPUMEHT M TEOpUsS B MpoIllecce
no3HaHust npuponsl. IlorpemHoctu usMmepeHus: Qusnueckux BenuyuH. Hayunbele rumote3sl. Monenu
¢usnvecknx siBiIeHni. OuU3MUYecKnue 3aKOHBI M TEOPWHU. | paHMIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
Ouznyeckass kaptuHa wmupa. OTKpbITHS B (U3MKE - OCHOBAa IMporpecca B TEXHUKE M TEXHOJIOTHH
MIPOU3BOJICTBA.

MexaHuka

CucreMnl oTCcUeTa. CKaJ'ISIpHI)Ie 1 BEKTOPHBIC CI)I/ISI/I‘IGCKI/IG BEJIMYUHEL. MexaHnyecKkoe AIBHWXKCHUEC U €TI0
BHU/BI. OTHOCUTENBHOCTD MEXaHUYCCKOT'O JABUXKCHUA. MrHoosennas CKOPOCTh. YCKOI)CHI/IG.
PaBHOyCcKOpeHHOE ABUKEHHE. [IBUIKEHHUE MO OKPYKHOCTH C MOCTOSHHOM MO MOYJIIO0 CKOPOCThIO. [TpuHImn
OTHOCUTENBHOCTH [ "anues.

Macca u cuna. 3akoHbl TuHaMuKd. CriocoObl u3MepeHus cuil. HeprinaibHble CUCTEMBI OTCUETA.
3aKOH BCEMHUPHOTO TATOTEHHsI. 3aKOH COXpaHeHus uMmynbca. Kunerndeckas sneprus u padora.
[loTeHumanbHas sHEPrus Tejaa B IpaBUTAIMOHHOM moiie. [loTeHanbpHas sHeprust ynpyro

ne(OpMUPOBAHHOTO Teja. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.
PaBHOBecue MaTeprabHONM TOUKH U TBEPAOTO Tena. Busbl paBHOBECHUS. YCIIOBUS PaBHOBECHS.
MOMEHT CHIIBL.
Hasnenue. 3akon [lackans. PaBHoBecue xuakocTu u raza. 3akon Apxumesna. [InaBanue ter.
Jsusicenue scuokocmu. 3axkon bepuynnu. Ypasuenue bepuynnu.
JleMoHCTpaLun
- 3aBHUCHUMOCTbH TPAEKTOPHH OT BBIOOpA OTCYETA.
- [lanmenue Ten B BO3AyXe U B BAKyyMe.
- SlBneHue uHepUUH.
- (CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEJ



- Bropoii 3akon HeroToHa.
- HN3mepenue cui.
- CnoxeHue cui.
- 3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT Jie(hopMaluu.
- Cunbl TpeHus.
- YcnoBus paBHOBECHS TeEI
- PeakTmBHOE JIBIKCHIE.
- Ilepexon moTeHIMANBHON SHEPTUU B KHHETUYECKYIO M 00paTHO.
JlaGopaTtopHbie padboThI
- H3yueHue aABMKEHUS Tela, OpPOILIEHHOIO FOPU30HTAIBHO
- H3yueHue nBMKEHUS Tela IO OKPYKHOCTU
- N3mepeHue KeCTKOCTU MPYKUHBI
- H3mepenue ko3 uirieHTa TpeHHs CKOIbKEHHS
- N3yueHue 3akoHa COXpAHEHUS] MEXAHUUYECKON YHEPTHUH.
- H3yuenue paBHOBecus Tesa MOJ AEUCTBUEM HECKOJIbKUX CHII
MoJiekyasipHast GuU3HKa
MonexymnsipHO - KHHETUYECKasi TEOPHsI CTPOCHMSI BELLIECTBA U €€ SKCIIEPUMEHTAaIbHbIE OCHOBAHUS.
AOcomroTHast TeMIieparypa. YpaBHEHHE COCTOSIHUS UI€aIbHOTO ra3a.
CBs13b cpeiHel KHHETUYECKON YHEPTUH TEIUIOBOTO JBUKEHUS
MOJIEKYJ ¢ a0CONIFOTHOM TeMriepaTypoil. CTpOeHHE KUIKOCTEH 1
TBEPJIbIX TEJI.
BuyTpennss sueprusi. Pabota u teronepenada Kak crocoObl U3MEHEHHUsI BHYTPEHHEH YHEPTHH.
[TepBsiii 3aK0H TepMOAMHAMHUKY. [IpUHIUTIBI AeCTBHS TEIIOBBIX MaliH. [Ipo0ieMbl TerIosHepreTuku
1 OXpaHa OKPY>KaOILEH CpeJIbl.
JdeMoHcTpanun
- Mexanudeckas MOZellb OPOYHOBCKOTO JIBHKECHHS.
- H3meHeHue naBiieHus ra3a ¢ U3MEHEHHUEM TeMIIepaTypbl IPU MOCTOSHHOM 00beMe.
- H3meHeHue o0beMa raza ¢ UI3MEHEHHEM TEMIIEPATYPhI IIPU MOCTOSHHOM JIaBICHUH.
- H3meHenue oObema raza ¢ U3BMEHEHHEM JIaBJICHUS TIPU TIOCTOSIHHON TeMITEpaType.
- YcTpoiCTBO rUrpoOMETpa U ICUXPOMETPA.
- Kpucrannuueckue u amopQHbie Tena.
- Mopgenu TeNJIOBLIX IBUTATEIIEN.

JlabopaTopHbie padoThI
- OnbITHas npoBepka 3akoHa [ eli-Jlroccaka.

DJIeKTPOAMHAMHKA

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsjl. 3aKOH COXPaHEHUsI SJIEKTPUUECKOTO 3apsiaa. 3akoH Kymona.
OnexTpuyeckoe nose. PazHocTh noTeHIManoB. MICTOUHUKY TOCTOSHHOTO TOKa. DJIEKTPOABIIKYIIAS CUJIa.
3axkoH OMa JJ151 TTOJTHOM 3JIEKTPUYECKOM LENH. DNEKTPUUECKUN TOK B METAJIJIAX, IEKTPOJIUTAX, Fa3axX U
BakyyMme. [lomynpoBOIHHUKH.

JdemoHcTpaumnu

- DueKkTpu3anus Tell.
- DJIEKTpOMETP.
- DHeprus 3apspKEHHOTO KOHJIEHCATOpa.
- DIeKTpoU3MepUTENIbHbIE PUOOPHI.
JlaGopaTtopHbie padoThI
- HM3ydeHue nocie0BaTesIbHOTO U NAPAIIEIBHOTO COSAUHEHNS IPOBOIHUKOB.
- UMsmepenue JJIC 1 BHYTPEHHETO CONPOTHUBIICHUS UCTOUHHKA TOKA.



JKcnepuMeHTAJIbHAsA (PU3UKA
OnbIThI, WJUTIOCTPUPYIOLINE U3yYaeMble SBICHHUS.

3.2. Conep:xanmne nporpammsl 11 kiacc

Auaexkrpoaunamuka ( [Iponoskenue )

MarnutHoe noJje. BzanmoneiictBue TokoB. Maruutaoe nojie. MHaykius MarauutHoro nojs. Cunia
Awmmnepa. Cuna Jlopenua. MarouTHbie CBOWCTBA BEILIECTBA.

DJIeKTPOMATHUTHAS UHAYKIMA. OTKPBITHE 3JE€KTPOMArHUTHON uHAYKIuU. [IpaBuno Jlenna.
DNEeKTpOU3MEpHUTENbHBIE MPUOOPHI. MarHUTHBIN MOTOK. 3aKOH AMEKTPOMAarHUTHOM MHAYKIMH. BuxpeBoe
anekTpudeckoe nosue. CamonHAyKIus. MTHAYKTUBHOCTh. DHEpPrusi MArHUTHOTO 1OJIsl. MarHuTHBIE CBOMCTBA
BEIIECTBA. DIIEKTPOMArHUTHOE TIOJIE.

JdemoHcTpanmu.

- BzaumopencTBue mpoBOTHUKOB C TOKOM.

- OnbIT Dpcrena.

- JleficTBME MarHUTHOTO TOJIS1 Ha MPOBOAHUK C TOKOM.

- MaruuTHoOE€ 1oJje npsMOro TOKa KaTyIIKH C TOKOM.

- OTKJIOHEHHE HIIEKTPOHHOTO MTy4YKa B MAarHUTHOM TIOJIE.

- DNEeKTpOMarHuTHas MHIYKITUS.

- MarauTHOE€ I10jI€ TOKa CMEIICHUS.

JlabopaTopHbie padoThI

- HaGnronenue neficTBUS MAarHUTHOTO MOJIS HA TOK.
- 3yueHune SBIEHUS JIEKTPOMATHUTHON UHIYKIIUH.

Kousie0anust u BOIHBI

Mexanunueckue kosnedanusi. CBoOoHbIe koneOanus. Maremarndyeckuii MasTHUK. ['apMoHnYeckue
KosnebaHus. AMIUTUTY/a, IEpro, yactota U (asza konebanmii. BeiHyxaennbie konebanus. Pezonanc.
ABTOKOIE0aHMS.

JuekTpuyeckne Kojedanusi. CBoOoaHbIe KoeOaHus B KoseOaTenbHOM KoHTYype. [lepuon
CBOOOHBIX HIEKTPUUECKHUX KosebaHuil. Boinyxiennsie konebanus. [lepeMeHHbIN 37eKTpUUECKUA TOK.
AKTHUBHOE COIIPOTUBJIEHHE, EMKOCTh U MHAYKTUBHOCTH B IIENIH IEPEMEHHOI0 TOKa. MOIIIHOCTh B LIENH
IIEPEMEHHOTIO TOKa. PE30HAaHC B AIEKTPUYECKON LETIH.

[Tpon3BoACTBO, Mepeaada u NOTPEOICHHE MEKTPUIECKON SHEPTHH

I'enepupoBanue sneprun. Tpancopmarop. [lepenada anexTprudecKor SHEPTUH.

Mexanudeckue BOIHBI. [IpoonbHbIe M onepeyHsie BONMHBL. J[yinHa BOMHBL. CKOPOCTH
pacnpocTpaHeHus BOJIHbI. 3ByKOBbI€ BOJHBI. MIHTEepdepeHns BOH.

JIEKTPOMATHHUTHBIE BOJIHBI. V31TydyeHne 3eKTpOMarauTHeIX BOJH. CBOMCTBA AIIEKTPOMArHUTHBIX
BoJH. [Tpuniun paanocsszu. Tenesunenue. [Ipuniun [toiirenca. Judpakuus BoH.

JdemoHcTpanmnu.

- MarautHoe B3aMMOJIEUCTBUE TOKOB.

- OTKJIOHEHHE TEKTPOHHOIO IIyYKa MAarHUTHBIM I10JIEM.

- MarnurtHas 3anuch 3ByKa.

- 3aBucumocTb JJIC MHIYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MIOTOKA.

- CBOOO/IHBIE ANIEKTPOMArHUTHBIE KOJIeOaHMUs.

- Ocuusuiorpamma epeMEeHHOT0 TOKA.

- I'eneparop nepemeHHOrO TOKA.

- 3ny4yeHnne n npreM 31eKTPOMarHUTHBIX BOJIH.

- OTpakeHHE U NPEIOMIICHUE NIEKTPOMAarHUTHBIX BOJIH

JlaGopaTtopHbie padoThI

- OmnpeiesieHne yCKOpeHUsi CBOOOIHOTO MaIeHHsI TPU OMOIIY MasTHHUKA.

Onruka
CaeTtoBble BOJIHBI. 3aK0H TIpesiomiieHus cBeTa. [lonmHoe BHyTpeHHee oTpaxenue. [Ipusma. dopmymna
TOHKOH uH3EI. [Tonydyenne n3o0paxenus ¢ mOMOIIbIO TWH3bL. OnTuyeckue nmpubdopsl. x pasperniaromas



cnocoOHOCTh. CBETOANIEKTPOMAarHUTHBIE BOJHBI. CKOPOCTH CBETA M METOJIBI €¢ u3MepeHus. Jucnepcust
cBeta. Murepdepennus ceera. KorepentHocts. Audpakmus ceera. AudpakionHas pemeTka.
[Tonepeunocts cBeTOBBIX BOJH. [lonspusanus ceera. Mznyuenue u crekrpsl. [llkana 3neKTpoMarHUTHBIX
BOJIH.
JdemMoHCcTpaumu.
- Unrepdepenuus cpera.
- Judpaxuus ceera.
- [Tony4yeHnue cnekrpa ¢ MOMOIIBIO PU3MBI.
- [lonyuenue criekTpa ¢ MOMOIIBI0 AUPPAKITHOHHON PEIIETKH.
- [Tonsipu3zanus ceera.
- [IpsimonuHeliHOe pacnpocTpaHEeHUe, OTPAXKEHUE U IPEJIOMIICHHE CBETA.
- OnTaeckue mpuoOOPHI
- [onyuenue n300paXkeHUs: TUH3O0M.
JlaGopaTtopHbie pabdoTbl
- 3MepeHne nokasaresns MpeoMiIeHUs CTEKIA.
- Onpenenenre ONTUYECKOM CUITBI U JOKYCHOTO PACCTOSIHUS COOMPAFOIICH JIMH3BI.
- 3MepeHne JUIMHbI CBETOBOM BOJIHBI.
DJieMeHTbI TeOPHH OTHOCUTEJIbHOCTH. [locTynarsl Teopun otHocuTenbHOCTH. [IpuHIMI
OTHOCHUTENIBHOCTH JDifHIITEeNHA. [locTosHCTBO ckopocTu cBeTa. [IpocTpaHCTBO U BpeMs B CIELIMATILHON
TEOpUHU OTHOCUTENBHOCTH. PenstuBucTckas auHamuka. CBsS3b MacChl U SHEPTHUU.
HN3iaydyeHnne v CIEKTPHI.

KBanTtoBasi pusznka

CgeTtoBble KBaHThI. TermoBoe u3nyuenue. [locrosanas [Inanka. ®otoadpdext. YpaBuenue
Duinmteitna s Gotorddexra. @oronsl. OnbiThl JIlebenena u Bapunona.

AtomHas ¢pusuka. Ctpoenue aroma. OneiThl Pesepdopna. KBantossie noctynarsl bopa. Monens
atoma Boziopoja 1o bopy. Tpynnoctu Teopun bopa. KBantosast mexanuka. ['unoresa ne bpoits.
CootHomienue HeomnpeneneHnocrel [eiizendepra. KopmyckymnspHo-BoaHOBOH ayanusm. dudpakims
3IEKTPOHOB. Jlazepsl.

@Du3nKa aTOMHOI0 IPa. JJIeMeHTAPHbIE YacTUIbI. MeTO/Ibl peTUCTpaIlu JIEMEHTAPHBIX YaCTHIL.
PannoakTuBHBIC TpeBpanieHus. 3aKOH PaJMOAKTHBHOTO PACIiaja U €ro CTATUCTHYECKUN XapakTep.
[IpoTOHHO-HEUTPOHHAS MOJIENIb CTPOCHUS aTOMHOTO siapa. JlepeKT Macc u FJHepPrusi CBSI3U HYKIIOHOB B SIpE.
Henenue u cunres siuep. SAnepHas suepreruka. Gusnka snemMeHTapHbIX yacTul. CTaTUCTUYECKUI XapaKTep
MIPOLIECCOB B MUKPOMUPE. AHTUYACTHULIBI.

JdemoHcTpanmu.

- ®oTtorpdexr.

- JIunenyaTeie CIEKTPbI U3ITYUCHHUS.

- JIazep.

- C4eTYNK MOHU3UPYIOIIMX YaCTHL.

JlabopaTopHbie padoThI

- HaGmrofieHue CIIONIHOTO M JIMHEMYaTOro CIIEKTPOB.
DJleMeHTapHble YaCTHLbI
DnieMeHTapHbIe YacTullbl. OyHIaMEeHTaIbHbIE B3aUMOEHCTBUSI.

Kpurepun u HOpMbI OLIEHOK
Ouenka 0TBETOB y4aluIuxcs
Ouyenka «5» CTaBUTHCS B TOM ClIydae, eClii yJalluiics MoKa3bpIBaeT BEpHOE MOHUMaHNue (pr3ndeckoit
CYHIHOCTI/I paCCManI/IBaeMI)IX $[BJ'I€HI/II\/JI 158 3aKOHOM€pHOCT€ﬁ, 3aKOHOB " Teopnﬁ, a TaK XE HpaBI/IJ'II)HOC
ompeaeneHue GU3NUECKUX BEIMYUH, UX €AUHUI] U CIIOCOOOB M3MEpPEHUSs: MPABUIBHO BBIMOIHIET YEPTEKH,
CXeMbl W TpadUKH; CTPOWT OTBET IO COOCTBEHHOMY IUIaHYy, COMPOBOXKIACT paccka3 COOCTBECHHBIMHU
npuMepamMH, yMeeT MPUMEHATb 3HAaHWS B HOBOM CHUTyallud TPU BBIMOTHEHUU MPAKTHUYECKHX 3a/aHui;
MOJKET YCTAaHOBUTH CBSI3b MEXAY M3y4YaeMbIM U paHee M3YUEHHBIM MaTepuajoM IO Kypcy (pU3MKH, a TaKxKe
C MaTepHuasioM, YCBOCHHBIM MPU U3yUYEHUU APYTUX MPEIMETOB.



Ouenka «4» CTaBUTBHCS, €CIIA OTBET YUYCHHUKA YIOBIETBOPSIET OCHOBHBIM TPEOOBAaHHUAM Ha OIICHKY S,
HO JaH 0e3 MCMOJIb30BaHHUs COOCTBEHHOTO IJIaHA, HOBBIX HPUMEPOB, 0e3 NMPUMEHEHHs 3HAHUH B HOBOU
CUTyallnu, 6€3 HMCIONB30BAHUS CBSA3CH C paHee M3yYCHHBIM MaTepHalioM W MaTepHaJIOM, YCBOSHHBIM IPH
W3yYEHHUH Jp. IPEAMETOB: €CIU YJalUiics JOMyCTUI OHY OIIMOKY MM He OoJiee IByX HEJOYETOB U MOXKET
WX UCTPAaBUTh CAMOCTOSTEIHHO WM C HEOOIBIIONW TOMOIIBIO YIHTEIIS.

Ouenka «3» CTaBUTHCS, €CIIM YYANIMHACSA TPAaBWIHHO MOHUMAeT (PHU3MUECKYI0 CYIIHOCTb
paccMaTpuBaeMbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OT/ENbHbIE NMPOOEbl B YCBOSHUH
BOMIPOCOB Kypca (M3MKHM, HE TMPEmATCTBYIOUINE AalbHEHIIeMy YCBOCHHIO BOIPOCOB MPOTPAMMHOTO
Marepuaia: yMmMeeT NPUMEHSATh MOJIy4YEeHHble 3HAaHUS NPH PEIIeHUH MPOCTHIX 3a]a4 C HCIOJIb30BAHUEM
TOTOBBIX (POPMYJI, HO 3aTPYyAHSAETCS MPH PELIeHUH 3a/1a4, TpeOyoImuX npeoOpa3oBaHMsi HEKOTOPBIX (OpMYII,
JOTYCTHII HEe Oosiee OAHOM rpy0Ooit omuOKU U ABYX HEIOUETOB, HE Oosee ogHON rpyOoit u ogHON HerpyOoit
omuOKku, He Oosiee 2-3 HErpyObIX OIMMOOK, OAHOW HErpyOOM OIMOKK U TPEX HEAOYETOB; AOMYCTHI 4-5
HEIOYETOB.

Ouenka «2» CTaBUTCA, €CIM Y4YalIMWCsd HE OBJAJE] OCHOBHBIMH 3HAaHMSMM M YMEHUSMHU B
COOTBETCTBUM C TPEOOBAHMUSAMHU MPOTPAMMBbI M JIOIyCTHI OOJIbIIE OMIMOOK M HEAOUETOB YeM HEOOXOAMMO
JUISL OLICHKH <«3».

OneHKa KOHTPOJIBLHBIX Pa0oT
Ouenka «5» cTaBuTCA 32 pabOTY, BBITOJIHEHHYIO IMOJHOCTBIO 0€3 OIMOOK U HENOYETOB.
Ouenka «4» ctaButcs 3a paboTy, BHIIOJIHEHHYIO MOJHOCTBHIO, HO MPH HAJIWYMM B Hel He Oonee OmHOM
rpy0oii ¥ oiHOM HETpy0Ooil OIMOKU 1 OTHOTO HeJ0UETa, HE Oosee TPEX HETOUYETOB.
Ouenka «3» CTAaBUTCS, €CIHM YYEHUK MPABUIBHO BBHIIOIHUI HE MeHee 2/3 Bceil paboThl MM JOMYCTHI HE
Oosee omHOM TpyOOl OMMOKK W.ABYX HENOYETOB, HE Oosee omaHOW TIpyOol OMMOKM M OAHOW Herpyoou
omnOKku, He Oojee Tpex HEerpyObIX OMIMOOK, ONHOW HEerpyooil ommOKM U TpeX HeAO0YETOB, IPU
HaJInuuu 4 - 5 HeqO4YETOB.
Ouenka «2» CTaBUTCS, €CITN YMCIIO ONTMOOK M HETOYETOB MPEBBICHIIO HOPMY JIJISl OIIEHKH 3 WIIM TIPAaBUIIBHO
BBITIOJTHEHO MeHee 2/3 Bceit paboThl.

Ouenka J1200paTOPHBIX padoT
Ouenka «5» cTaBUTCs, €CIIM Yy4YalIMics BBINOJHAET paboTy B MOJHOM 00beME C COOJIOIEHUEM
HEOOXOIMMOM TTOCIICOBATEIFHOCTH TPOBEICHHS OMBITOB M M3MEPEHHIA; CAMOCTOSTEIHHO U PAIlMOHAIBEHO
MOHTHUPYET Heo0XoarMoe 000pyJ0BaHHUE; BCE OMBITHI MPOBOAUT B YCIOBHUIX U pEKUMaX, 00eCeynBarOIINX
MOJTyYCHHE TIPABWIIBHBIX PE3yJIBTATOB M BHIBOIOB; COOMIOMAECT TPeOOBAaHUS MPAaBHI OE30MaCHOCTH TPYyAa; B
OTYeTe TPABWIBHO M AKKypaTHO BBINOJHSIET BCE 3alMCH, TaONUIBl, PUCYHKH, YEPTEXH, TIpaduKi,
BBIUMCIICHUS; TIPABUIILHO BBHITIONHSET aHAJIH3 IOTPEITHOCTEH.
Ouenka «4» CTaBUTCS, €CITU BBHIMOIHEHBI TPEOOBAaHUS K OLEHKE «5» , HO OBUIO JOMYIICHO JBa - TPH
HezjoueTa, He Oonee OAHON HerpyOoi OMMOKY U OJHOTO HeTouETa.
Ouenka «3» craBUTCs, €ciu paboTa BBINOJIHEHA HE TMOJHOCTBIO, HO OOBEM BBIIOJHEHHOW wYacTu
TaKOB, MO3BOJIIET MOJIYYUTh IMPABUIBHBIE PE3yJbTAaThl M BBIBOJBL: €CIM B XOJ€ NPOBEICHHS ONbITA U
M3MEpEeHM ObUIN JOMYIIEHbI OITHOKH.
Ouenka «2» craBUTCA, eclii paboTa BBHINOJHEHA HE TOJHOCTBIO W O0BEM BBIOJHEHHOW YacTh
paboThI HE MO3BOJISET CIENIaTh MPABUIIBHBIX BBIBOJIOB: €CJIU OIBITHI, U3MEPEHHUS, BEIUMCIICHUS, HAOMIOICHHS
HPOM3BOJMIUCH HEMPABUIBHO.
Bo Bcex cimyyasix oleHKa CHUKAETCS, €CIIM YUeHUK He coOmonan TpeboBaHus paBuil 0€301MacHOCTH Tpy/a.

Ilepeyennb ommooK.
I'pyObie omnOKH.

1. He3nanue ompeneneHuii OCHOBHBIX TIOHSATHH, 3aKOHOB, NpPaBWI, TMOJOXKEHUH TeopuH, (opmy,
OOUIENPUHATHIX CUMBOJIOB, 0003HaYeHNs (PU3NUECKUX BETMYUH, €AMHULLY U3MEPEHUSI.

2. HeymeHue BbIIENATH B OTBETE INIABHOE.

3. Heymenne npuMeHSTh 3HAHUS JUIS pPEIICHHS 3aqad U OObSCHEHHMS (DU3WYECKUX SBICHUI;, HENpPaBUIHHO
c(hopMylIupOBaHHbIE BOIIPOCHI, 33aHUsI UM HEBEpHbIE OOBSICHEHUS X0/1a X pelleHMs], He3HAHUEe NTPHEMOB
pelieHus 3aaad, aHAJIOTMYHBIX paHee PEIICHHBIM B Kjacce; OMIMOKM, IMOKa3bIBAIONINE HENPaBUIBHOE
NOHUMAaHKE YCIOBUS 337a41 WM HEMPaBUIbHOE UCTOJIKOBAHUE PEIICHUS.

4. HeymeHue 4uTaTh U CTPOUTDH 'paMKH U MPUHIUITHAIBHBIC CXEMBI



5. Heymenue nmonroroBuTh K pabore yCTaHOBKY WM JJaOopaTopHOE 000PYI0BaHUE, TIPOBECTU OIIBIT,
HEOOXOUMBIE pacueThl WM HCIIOIb30BATh MOJIyYEHHbIE IaHHBIE /ISl BBIBOJIOB.

6. HeGpexxHoe oTHOLIEHHE K J1a0OpaTOPHOMY 00OPYIOBAHUIO U U3MEPUTENLHBIM IPUOOpaM.

7. HeymeHue onpenenuTs MOKa3aHus U3MEPUTEIHHOTO MPUOopa.

8. Hapymenue TpeGoBanuii npaBui 6€300acHOrO TpyAa MPU BEIMOIHEHUH YKCIIEPUMEHTA.

Herpy0Obie omumokm.

1.HerounocTtu (popMynupoBOK, ONpPENeTIeHUN, 3aKOHOB, TE€OPUiA, BHI3BAHHBIX HEMOJHOTON OTBETa OCHOBHBIX
MIPU3HAKOB OmpenensieMoro noustus. OmuOKy, BhI3BaHHBIC HECOOTIONEHUEM YCIIOBUI NIPOBEACHUS OIBITA
WJIU U3MEPEHUN.

2.0mubKky B yCIOBHBIX O0OO3HAYCHHSIX HA MPUHIHUIHAIBHBIX CXEMax, HETOYHOCTH YepTekel, rpauKoB,
CXeM.

3.1Ipomyck UM HETOYHOE HANMKMCAHWE HAUMEHOBAHWHA €IUHUI] (U3NICCKUX BEITHMUYUH.
4. HepanroHaIbHBIN BEIOOP X014 PEIICHHMS.

Henouersl.

1. HepanmoHanbHble 3aIUCH MTPHU BBIYMCIICHUSX, HEPAIIMOHAbHBIE TIPUEMbI BBIYUCICHUH, TPeoOpa3oBaHuil U
peleHus 3a1au.

2. Apudpmernyeckue OMMOKU B BHIYUCICHUSAX, €CIIM 3TH OUIMOKK Tpy0O HE MCKaXaIOT PeabHOCTh
MOJyYEHHOTO Pe3yJIbTara.

3. OTnenbHBIC TOTPENIHOCTH B (HOPMYIIMPOBKE BOIIPOCA MIT OTBETA.

4. HeGpexHoe BBINOJHEHNE 3alMCe, UepTexeH, cxeM, rpaduKoB.



TemaTnyeckoe miianupoBanue ypokon B 10 kiacce

N o g M3 Hux
“| HaumeHoBaHue pa3neiioB |3 £
B = JlaGopaTopHbie padoThl KoHnTpoJsbHbIE YPOKH

1 | Mexanunka 38 |64 3y
JlI/padora Ne 1 «3yuenue npuxeHue rena, Kontpoabnas padora Ne 1 o reme «Kunemarnka»
OpOIIEHHOTO TOPU30HTAIILHOY. KonTtpoabHnas padora Ne 2 no teme «/[uHamukay.
JI/padora Ne 2 «3yuenue nBukeHuUs Tena Mo Kontpoabnas padora Ne 3 1o reMe «3aKOHbI
OKPY>KHOCTH. coxpaHeHus B MexaHuke. Cratuka. ['mapoMexaHukay.
JlI/padora Ne 3 «3Mepenue xecTkocTn
TIPY>KAHBD»
JI/paGora Ne 4 «M3mepenue kodpduureHTa
TPEHUSI CKOJIbKEHUS
Jl/padora Ne 5 «3yuenue 3akoHa COXpaHEHUs
MEXaHUYECKON YHEPTUN.
JI/paGora Ne 6 «/3yueHue paBHOBeCHs Tella MO/
JEICTBUEM HECKOJIBKUX CHIDY

2 | Moaekyasipuas ¢puznka 12 |14 1y
JI/paGora Ne 7 «DxcnepumenTanbHas npoBepka | KonrTposbHas padora Ne 4 o reme «MonekynsipHas
3akoHa ['eii-JIroccakay. buzuka»

3 | OCHOBBI YJIEKTPOTMHAMHUKH 16 24 1y
JI/padora Ne 8 «3mepenne O/IC u BHyTpeHHero | KonTpoabHas padora Ne S «OnexkrpoguHamuka.
COIPOTUBJICHUS] HCTOUHUKA TOKa». DJEKTPOCTaTHKa
JI/paGora Ne 9  «M3yueHue nociaenoBaTeIbHOTO
¥ MapaJuIeIbHOTO COCIMHEHNS TPOBOAHUKOB).

4 | IloBTOpPEHHUE 2 1u

HroroBasi KOHTpOILHasI padoTa
Hroro 68 |94 64

Y4yeOHo-TeMaTHYeCKHi IUIaH 10 Kypcy ¢usuku 11 kiaace. (2 4 B Heen1o0).

Tema pa3nesa Kos-Bo JlaGopaTropnas Kontponbnasn
4acoB padora padora
OCHOBBI JIEKTPOAUHAMHUKH (MIPOIOJIKEHHUE) 104 2y Ne 1 o reme: «OCHOBBI




Ne 1. «JleiicTBre MarHUTHOT'O TOJISI HA TOK»
Ne 2. «/3yueHue sBIE€HUST  BIEKTPOMArHUTHOM
WUHIYKIU)

QJICKTPOAUHAMUKN).

KoJiebanus u BOJIHBI 214 1y Ne 2 o Temam «KoneGanusy.
Ne 3. Onpenenenue yckopenus cBoOomHoro najge- |Ne 3 mo teme «BoHBD).
HUS TP TIOMOIIM MasiTHUKA
Onrtuka 154 24 Ne 4 mo teme «OnTuka»
Ne 4. 3mepenue mokasatelis IPETOMIICHUS CTEKIIA.
Ne 5. Onpenenenue oNnTUYECKONW CHIIBI U
(hOKYCHOTO pacCTOSIHUSI COOUPAOIICH JTHH3BI.
Ne 6. l3mepenue [MHBI CBETOBOU BOJHBI
KBanToBasi pusznka 184 Ne 5 no Teme «KBanToBas uznkay
IloBTOpEeHUE 3y
Peseps 1y
Hroro 68 u 64 Su4




KanennapHo-temarnuyeckoe niiannposanme no gpusuxe, 10-i kiaace (2 4 B HexeJ11o)

Jara
Ne | Ne Tema ypoxa o~ | Dart
Mexanuka ( 38 4)
Kunemaruka (15 4)
1 1| Mexannueckoe mpimkenne. CHcTeMa OTCUETA. §1
2 2 | Tpaexropus . IIyTs. Ilepememnienue. §3
3 3 | PaBHOMepHOE NpsAMONMHENHOE IBMKEeHHE. CKOPOCTh. YpAaBHEHUE ABUKECHUS § 4
4 4 | Pemenue 3ana4. PaBHOMEpHOE PSIMOJIMHENHOE ABUKEHUE
5 5 | MrHoBeHHas U CpeaHssl CKOPOCTU §8
6 6 | Yckopenue. J{BM>KEHUE C IOCTOSHHBIM YCKOPEHUEM § 9,10
7 7 | JIBMKeHHE C MOCTOSTHHBIM ycKopeHreM. CBOOOIHOE TTaICHHE TEll. §10
8 8 | JiBmkeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY
9 9 | JlBmxenue Tena, GPOIIEHHOTO TOPU3OHTAIBHO
10 10 | Jlabopamopnas paboma Nel. «VI3ydeHne ABMKEHUs Tella, OpPOIIEHHOTO TOPH30HTATIBLHOY.
11 11 | PaBHOMEpHOE ABUKEHUE TOUYKH IO OKPYKHOCTH. § 15
12 12 | Jlabopamopnas paboma Ne2. «13yuenue NBUKEHUS TeNa 10 OKPYKHOCTU»
13 13 | Kunemaruka abCOIFOTHO TBEPAOTO TeJa. §16
14 14 | Pemenue 3amau no Teme: «KuHeMaTnka MaTepHaabHON TOUKM»
15 15| Konmponvnaa paéoma Ne I no teme: «KuHeMaTHKa MaTepHaIbHON TOUKM»
Junamuka (14 1)
16 1 | OcHoBHOE yTBep)kaeHue Mexanuku. Cwia. Macca. Eaqunnna maccal. § 18, 19
17 2 | Ilepssriit 3akoH Herotona. Bropoit 3akon HerotoHa. § 20,21
18 3 | Pemenue 3amau «Bropoii 3akoH HbroToHaY.
19 4 | Tperuii 3akoH HproToHA. § 24
20 5 | Pemenue 3anau «3akoHbsl HetoToHaY.
21 6 | Cuubl B npupoze. Cuna TAKECTH U CHUJla BCEMUPHOTO TATOTEHMSL. § 27,28
22 7 | Bec. HeBecomocTs. § 33




23 8 | Pemenwue 3amau «Bec. HeBecoMoCThY.
24 9 | Hedopmaruu u cuia yrnpyroctu. 3akoH ['yka. § 34
25 10 | Jlabopamopnasa padboma Ne3. «I3mepeHnE KECTKOCTH MPYKUHBI»
26 11 | Cunsl TpeHus. § 36
27 12 | Jlabopamopnaa paboma Ned «3mepenne kodpPuieHTa TPEHUS CKOIBKESHUS.
28 13 | Pemenne 3agau «J/{mHaMukay
29 14 | Konmponvnas paboma Ne 2 no teme: «JluHamuka»

3akoH coxpaHeHus B Mmexanuke. Craruka. 'mapomexanuka. (9 1)
30 1 | UMmynbsc MarepuanbHOM TOUKU. 3aKOH COXPaHEHMsI UMITyJIbCa § 38
31 2 | Mexannueckas paboTa B MOIIHOCTh CHITBL. § 40




32 3 | PaGoTa cuiIBI TSUKECTH U CHITBI yIIPYrocTH. KoHCepBaTHBHBIC CHITBL. §43
33 4 | Dueprus. 3aKOH COXPAHEHNS SHEPIUH B MEXAHHKE. § 41,44, 45
34 | 5 | Jlabopamopnas paboma Ne5 «I3yuenne 3akoHA COXPAHEHMS MEXAHUUECKOH SHEPIUM»
35 6 | PaBHoBecue Ten. Jlabopamopnas paboma Ne 6 «V13yuenue paBHOBeCHS Tella MOJ IeHCTBUEM § 51
HECKOJIbKUX CHID»
36 7 |laBneHue. YCiIoBUE paBHOBECHUS KUAKOCTH. YpaBHeHUE bepHyn. § 53,54
37 Perenue 3amau «3akoHbl coxpaHeHHs B MexaHuke. CtaTtuka. [‘uapoMmexanukay.
38 Konmponvnas paboma Ne3 110 Teme «3aKOHbI cOXpaHeHus: B MexaHuke. Craruka. ['mapoMexanukay.
Monexynspnas ¢pusuka (12 4)
39 1 | OcuoBusle nonoxxenust MKT. Pasmepsr monekysn. bpoynoBckoe nBuxenue. CtpoeHue razoo00pa3Hbix, § 56, 58, 59
KHUJIKUX U TBEPIBIX TEIL.
40 2 | OcnoBHoe ypaBaenre MKT razos § 60
41 Temmneparypa u TerioBoe paBHoBecHe. OnpeaeneHre TEMIEPATyPbl. JHEPTHsI TEILIOBOTO JIBUKECHUS § 62,63
MOJIEKYJI.
42 4 | YpaBHEHHE COCTOSIHMS UAEATBHOIO ras3a. ['a30Bble 3aKOHBI. § 66, 68
43 5 Vlabopamopnas paboma Ne 7 « IxcniepuMeHTaIbHas MIpoBepka 3akoHa [ eit-Jlroccakay
44 | 6 | HacermenHslii map. JlaBieHne HAaCHIIEHHOTO Mapa. BIIaKHOCTH BO3IyXa. §71,72,73
45 7 | CaoiicTsa xuakoctu. IloBepxHOCTHOE HaTskeHue. Kpucrammnueckue u aMmopHbIe Teja. § 75,78
46 | 8 | Buyrpennss sHeprus. Pabora B TepMOIMHAMEKE. YpaBHEHHE TEIIOBOTO GalaHca. § 79, 80, 82
47 9 [IepBeIit 1 BTOpOY 3aKOHBI TEPMOAUHAMUKH. § 84,87
48 10 [Mpunanmn neficTBus TerwioBsix aurareneii. Koagdurment monesnoro aeiictus (KI1/]) TermmoBsx §88
JIBUTATENICH.
49 11 | Pemenue 3aga4 no teme «MonekynsapHas puznkar»
50 12 | Konmponvunaa paboma Ne 4 o reme «MonekyinsapHas Gu3ukar»
OcHOBBI IeKTpoAUHAMUKH ( 16 1)
51 1 | DnexTpuueckuii 3apa U 37€MEHTapHbIe YacTULIbL. 3akoH KynoHa. § 90, 91
52 | 2 | Dnexrpudeckoe nmoe. HanpsskeHHOCTH 3eKTpudeckoro 1ous. [IpUHIHI CyTepIIo3HINT MOJIeH. § 94, 95,96
53 3 | MoreHnuanpHas sHEPTHS 3apSKEHHOTO Tena. [I0TeHIMAaN U pa3HOCTh MOTEHIHAIO0B. CBA3b MEKIY § 99, 100,
HaNPsKEHHOCTHIO 3JIEKTPOCTATHUECKOTO OISl U Pa3HOCTHIO IOTEHIINAJIOB. 101
54 4 | Drexrpoemkocts. ExuHuIb 21eKTpoeMKocTH. KoHIeHcaTops!. DHEPrus 3apsykeHHOr0 KOHICHCATOpa § 103, 104




35 5 | Dnexrpuueckuii Tok. Cusia Toka. 3akoH Oma 1ist yuacTka nend. ConpoTUBICHHE. § 106, 107
56 | 6 | Dnexrpuueckue nemy. INocnenoBaTenbHOE W MAPAIEIbHOE COCIHHEHHS TPOBOHHKOB. §108
57 7 Ylabopamopnaa pavoma Ne 8 «IlocnenoBarenbHOE U NapaUIEIbHOE COEINHEHNE

MIPOBOJIHUKOB.
58 8 | PaGoTa M MOIIHOCTH MOCTOSHHOTO TOKA. § 110
59 9 DnekTpoJBIKyIIas cuia. 3akoH Oma /i OJIHOM LEeNu. § 111, 112
60 10 | Pemenue 3amau «3axkox Oma I OIHOM eI
61 11 | Jlabopamopnas paboma Ne 9 «3mepenne 3/1C u BHYTpPEHHETO CONPOTUBIECHUSI UICTOYHUKA TOKa»
62 12 | DnexTpuueckas NPUBOJUMOCTD Pa3IMYHBIX BELIECTB. 3aBUCUMOCTb CONIPOTUBIICHUS IPOBOIHUKA OT §114,115,

TemiiepaTypbl. CBEpXIPOBOIUMOCTD. DIEKTPUUECKUI TOK B TIOTYPOBOTHUKAX. 116
63 13 | Dnexrpudeckuii Tok B BakyyMe. DIEeKTPHUECKHiT TOK B KHIKOCTAX. 3aKOH IEKTPOIIH3A. §118, 119
64 14 | Dnexrpuueckuii Tok B razax. HecaMoCTOATEIBHEI M CAMOCTOSTEIBHBIH Pa3psIbL. §120
65 15 | Pemenue 3amau «INEKTPOIUHAMUKAY.
66 | 16 | Konmponvnaa paboma Ne 5 1o teme: «DNEKTPOTHHAMUKA

IHoBTOopenue (2 4)

67 O6o6menue. [ToBropenue.
68 HToroBasi KOHTpoJIbHAsI padoTa




KanennapHo — remaruyeckoe niianupoBanue no ¢pusuke 11 knace (2 4)

Ne Ne Aara Ipumeua
Tema ypoka MpoOBeACHU
ypoKa n/n a HHE
OcHoBbl 1ekTpoauHaMuku ( 10 u)
1 1 MarnutHoe nosne. MHayKIus MaraHuTHOTO IOJIA. §1
2 2 Cuna Awmmnepa. I[Ipumenenue 3akoHa Ammepa. §2
3 3 JleiicTBME MarHUTHOT'O MOJIS Ha JBMXKYLIYIOCS 3apsbkeHHYH0 yacTuiy. Cuna JlopeHna. §4
4 4 JlaGopaTopunasi padora Ne 1 «Habnronenue nelCTBUSI MAarHUTHOTO TOJIS HA TOKY.
5 5 SHGKTPOMaFHI/ITHafI uHAyKIMA. MarautHelil notok. Ilpasuino Jlenna. 3akon §7, 8
AJIEKTPOMAarHUTHON MHAYKLIHH.
6 6 JlaboparopHas pabora Ne 2 «/3yueHue siBIE€HUs IEKTPOMAarHUTHON MHIYKLIUN
7 7 SIBneHne caMOMHIYyKIMHU. IHTyKTUBHOCTb. DHEPIHsi MATHUTHOT'O TOJISI TOKA. §11
8 8 Pemenue 3ana4 « OHEprusi MAarHUTHOTO MOJISL TOKAy.
Ne Ne Aara IIpumeua
ypoxka /i Tema ypoka l'lpOB:)IeHI/l e
9 9 Pemenue 3amay no teme «OCHOBBI AJEKTPOAMHAMUKI.
10 10 Kontpoabnas padora Ne 1 «OCHOBBI 3JIEKTPOAMHAMUKID.
KoJsieoanus u Bostnbl (21 4)
11 1 CBoOonHbIC KojieOaHus. MaTeMaTHUeCKU MasTHHK. §13
12 2 I'apmonnyeckue xonebanus. [IpeBparienre YHEPTrUH PU TAPMOHUYECKUX KOJIEOaHHSIX. §14
13 3 JladoparopHas padora Ne 3 «OnpeneneHue yCKOPEHHsI CBOOOIHOTO MaIeHUs ITPU TTOMOIITH
MasiTHUKAY.
14 4 Pemenue 3anau "[IpeBpamienne SHEPTUN NTPU TAPMOHUYESCKHUX KOJIeOaHUAX'".
15 5 3aryxaroIiye ¥ BRIHYXJICHHbIC KosieOaHus. Pe3onaHc. 8§16
16 6 CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI. §17
17 7 lNapmoHnYeckue 3MeKTpOMarHuTHeIE KoliebaHusl B KonebareabHoM KoHType. Dopmyna §19
TomcoHa.
18 8 IlepeMeHHBIN dIeKTpUYECKUM TOK. Pe3nucTop B ienu nepeMeHHOro Toka. §21
19 9 Konpencarop u karymika B 1[EMK IEPEMEHHOTO TOoKa. Pe30HaHC B AJIEKTpUUYECKOH LEMH. §22,23
20 10 I'eneparop nepemennoro Toka. Tpancopmaropsl. [IponsBoacTBo, nepeaava u norpediaeHue §26, 27
AIIEKTPUUECKON SHEPTHH.
21 11 Pemenue 3anau « Tpancdopmarop. [lepenada aneKTpoIHEPTUI.
22 12 Pemenue 3amau no teme «KoneOaHusy.




23 13 Kontpoabnas padora Ne 2 «Konebanusy.
24 14 BonnoBslie siBneHus. XapakTepUCTUKHU BOJIH. §29
25 15 3BYKOBBIE BOJIHBI. §31
26 16 WNutepdepennius, mudpakius ¥ MOIIPU3aANT MEXaHUISCKUX BOJIH. §33
27 17 DJIEKTPOMArHUTHOE T0JIE. DJIEKTPOMArHuTHasl BOJIHA. §35
28 18 Nzo6perenue paaro A.C.ITonoBeiM. TIpuniuns! paanocss3u. CBOKHCTBA 3JEKTPOMArHUTHBIX §37, 39

BOJIH.
29 19 IlonsiTue o TeneBuaeHUN. Pa3BUTHE CPENICTB CBA3H. §41, 42
30 20 Pemenue 3anau no reme « BoaHbD.
31 21 Konrponbnas padora Ne 3 «BosnHb»

Ontuka (154)

32 1 Cxopocts cBerta. [Ipunmun ['oiireHca. 3akoH oTpakeHuUs CBETA. §44, 45
33 2 3akoH npenomieHus ceera. [lonHoe oTpaskeHue. §46, 47
34 3 JlabopatopHas padora Ne 4 «/3mepeHue nokasaresi IPEeIOMIICHHS CTEKIIa
35 4 JIunsel. [TocTpoenne n3o00pakeHN B TMH3E. §50




Jlara

Ne Ne IIpumeua
Tema ypoka NpoBeAeHH
ypoKa n/n a HHE
36 5 DopMysa TOHKOH JIMH3bI. YBEIUYECHUE JIMH3BL. §51
37 6 JlaGopaTopuasi padora Ne 5 «Onpeznenenne (GOKyCHOrO pacCTOSIHUS M ONTUYECKON CHIIbI
JIMH3BDY.
38 7 Hucnepcus ceera. UHTEepdepeHius crera. §53, 54
39 8 Judpakmus ceera. udpakipionHas penieTka. §56, 58
40 9 Jlaboparopuas padora Ne 6 «/I3MepeHue AJIMHBI CBETOBOM BOJIHBDY.
41 10 ITonepedHocThb cBETOBBIX BOJIH. [lonspusanus ceera. §60
42 11 ITocTynarsl TeOpUM OTHOCUTEIBHOCTH. OCHOBHBIE CIIEACTBUS U3 MOCTYJIaTOB TEOPUU §62, 63
OTHOCHUTEJIbHOCTH.
43 12 DJIEMEHTHI PEISTUBUCTCKON JTUHAMUKH. §64
44 13 Bunel nsnyuennii. ctounnku csera. CriekTpsl U cieKTpaibHbIi aHanu3. [lkana §66, 67, 68
AJIEKTPOMArHUTHBIX U3ITy4YEHUH.
45 14 Pemenune 3amau no reme «OnTukay.
46 15 Kontponbnas padora Ne 4 «OnTukay
KBanToBasi pusuka (18 1)
47 1 ®otospdext. [Ipumenenne ¢ororddexra. §69, 70
48 2 ®otoHbl. KoprycKynsipHO — BOJTHOBOM JTyaJIn3M. §71
49 3 JlaBnenue cera. XuMHU4YeCKOE JCHCTBUE CBETA. §72
50 4 Crpoenue aroma. OnbiThl Pezepdopna. §74
51 5 [Toctynarst bopa. Monesnbs aroma o bopy. §75
52 6 CrpoeHue aTOMHOTIO spa. SIaepHble CUJIbL. §78
53 7 DHeprusi CBA3U aTOMHBIX fJIEP. §80
54 8 Pemenne 3aau «HEprus CBSI3U aTOMHBIX SIIEPY.
55 9 OTKpbITHE pa0aKTUBHOCTU. Anlb(a, 6eTa- 1 raMMa-u3IydeHHUs. §82
56 10 3aKoH paJMOaKTUBHOTO pacraja. §84
57 11 Pemenue 3a1au «3aKkoH painOaKTUBHOTO paclaiay.
58 12 MeTozb! HAOMIOEHNS ¥ PETUCTPAIMH SJI€MEHTAPHBIX YaCTHI] §86
59 13 HckyccTBeHHas paIn0aKTUBHOCTb. SIZIEpHbBIE pPEakluH. 8§87
60 14 Henenue saep ypana. Llennsie siaepHbie peakiuu. SaepHbiii peakTop. §88, 89
61 15 Tepmosinepubie peakiuu. [Ipumenenue siaepHoii sueprun. buonornueckoe aeiicTre §90, 92, 94
paZOaKTUBHBIX U3TYUYEHUI.
62 16 DJeMeHTapHbIE YACTULIBI. §95, 96
63 17 Pemenue 3anmau. no reme «KBanrtosast pusuka»




Jlara

Ne Ne Tema IIpumeua
ypoxka /i Ma ypoka l'lpOB;)IeHI/l e

64 18 Kontpoabnas padora Ne 5 «KBanroBas ¢uznkay

IHoBTOpenue (3 4)

65 1 [ToBTOpEHUE

66 2 [ToBTrOpeHue

67 3 HToroBasi KOHTpoJIbHAsSE padoTa.

68 Peseps
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