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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no ¢usuke pazpaboTaHa Ha OCHOBE:

- TOCYIapCTBEHHOTO O00pa30BaTeIbHOTO CTaHAApTa CpemHero oodmiero oOpa3oBaHUS,
YTBEP)KJICHHOTO MpHKa3oM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu OT
17.05.2012 Ne 413 (pen. 11.12.2020);

Hacrosimas pabodast mporpamma pazpadboTaHa ¢ yu4&ToMm:

— TPUMEPHOHM OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpPEIHEro O00Imero o0pa3oBaHUs
(omobpena pemeHueM (enepanbHOro Y4eOHO-METOAMYECKOTO OOBEAMHEHHUS MO 00IeMy
obpazoBanuio, mpotokon oT 28.06.2016 r. Ne 2/16-3) nmo mpeamery «Dusuka» (6a30BbIi
YPOBEHB);

— npuMepHbIX padouux nporpamm no ¢pusuke k YMK I'.S.Msxkuesa:

1. Paboume mporpammbel no ¢usuke. 7-11 xmaccer. /Ilox pen.M. JI. KopueBnmu. — M.:
Wnexkca, 2012

2. Pabouas mporpamma no ¢usuke. 10 xkmacc /xk YMK I'.SI.Mskumesa/ Coct.H.C.I1nbIk. —
M.: BAKO, 2018.

3. Pabouas mporpamma no ¢usuke. 11 xmacc /xk YMK I'.SI.Mskumesa/ Coct.H.C.I1nbIk. —
M.: BAKO, 2018.

Hacrosimas pabouas mporpamma siBIsSIeTCsl COCTaBHOW 4acThi0 OCHOBHOM 00pa30BaTeNbHOIM
nporpaMMbl  cpenHero o6mero oOpasoanus MKOVY COII Ne2 r. Vpxyma Kuposckoii
o0acTH (coaepKaTebHbIN pas3aen).

HpI/I peam3anuun JTaHHOM IMporpaMMabI MOTYT IMPUMCHSATBCA QJICKTPOHHBIC
O6paSOBaTeJ'IBHBIe PECYPCHI U NTUCTAHIIUOHHBIC O6pa3OBaTCJIBHBIe TCXHOJIOTHH.

IJenamu peanuzaiiuy OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpEAHEr0 O0IIEero
o0Opa3oBaHus M0 yueOHOMY IpeaMeTy «DPu3nKay SBISIOTCS:
-popMupoBanue y oOydaromuxcs yMEHHUS BHUJAETh M IOHMMAaTh ILIEHHOCTh OOpa30BaHUS,
3HAYUMOCTbH (PU3UUECKOT0 3HAHUSA JUISl KaKJIOTO YeIOBeKa; YMEHUI pa3inyarh (PaKThl U OLECHKH,
CPaBHMBATh OLICHOYHBIE BBIBOJIBI, BUAETh UX CBS3b C KPUTEPUSAMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPENIETICHHON CHUCTEMON IIeHHOCTeH, (opMyaupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;
-popmupoBaHue y 00y4yaroumxcs HeI0CTHOTO MPEICTAaBICHHS O MUPE U posid (PU3HUKHU B
CO3/IaHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA; YMEHHUSI OOBACHATH OOBEKTHI U
MIPOLIECCHl  OKPYXKAIOIIEH JEWCTBUTENBHOCTH — MPUPOJHON, COLUAIbHOW, KYJIbTYPHOM,
TEXHUYECKOH cpeJibl, UCTIONb3YS ISl 3TOro (PM3NYECKHUEe 3HAHMS,
-npuoOpeTeHre OO0y4aroUIMMUCS OINbITa Pa3HOOOpPa3HOW MAESITETbHOCTH, ONbITAa IMO3HAHUSA H
CaMOIO3HAHUS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH ), IMEIOIUX YHUBEPCAIHHOE
3HaYeHWe Ui Pa3IMYHbIX BUJOB JESTENbHOCTH, HABBIKOB PpELICHHUS MpoOJieM, NPUHSATHS
peleHui, morucKa, aHaM3a U 00paboTku nH(OpPMALIUK, KOMMYHHKATUBHBIX HABBIKOB, HABHIKOB
W3MEPEHHM, HABBIKOB COTPYAHUYECTBA, 3(PGEKTUBHOTO U OE30MaCHOTO HCIIOJIb30BAHMS
pa3IMYHbIX TEXHUUYECKUX YCTPOMICTB;
- OBJIQJICHUE CUCTEMOM HaYYHBIX 3HAHUH O (PU3NYECKUX CBOMCTBAX OKPYKAIOIIETO MUPa, 00
OCHOBHBIX (PM3NYECKUX 3aKOHAX U O CIIOCO0aX MX MCIIOJIb30BaHMS B IPAKTUUECKOM KU3HH.



3adauamu yaeOHOTO TIpeIMETa SBIISIOTCS:
-OBJIaICHUC YyYalllUMHUCA MCETOJOM HAYYHOI'O IMO3HAHWA WM MCTOAAMHU HCCICOOBAHUA SIBJIEHUU
MPUPOJIbI, 3HAHUSIMH O MEXaHUYECKUX, TEIIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHMUSIX,
(1)I/I3I/I‘-IGCKI/IX BCIIMYHHAX, XAPAKTCPU3YIOIINUX 3TU ABJIICHUS
“YMCHUC yUallIUXCA HaGJIIO,[[aTB (I)I/I3I/I‘-IeCKI/IC SABJICHUSA U MMIPOBOAWUTDH OKCIICPUMCHTAJIBHBIC
WCCJICJIOBAHMSI C UCIIOJIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;
-popMupoBaHuE Yy YydYalIUXCS TakuX OOLICHAYYHBIX IOHSATUH, Kak MPUPOIHOE SBJICHHE,
OMIIUPUYECKH YCTAHOBICHHBIH (DakT, THUMOTE3a, TEOPETHUYECKUH BBIBOJ, pPE3yJbTaT
9KCIIEPUMEHTANILHOM MPOBEPKH;
-[IOHMMAaHUE YYAIIUMUCS LIEHHOCTH HAyKH ISl YAOBIETBOPEHUS MMOTPEOHOCTEH UeIOBEKa.

Onucanue MecTa yueOHOro npeaMeTa B y4eOHOM MJIaHe
OO0m1ee KOJIMYECTBO YacOB 32 YPOBEHb CpeHEro ooOImiero odpazoBanus cocrapiser 136 yacoB
CO CJIEIYIOIINM pacrmpesesienneM yacoB 1o kinaccam: 10 kimace — 68 yacos; 11 knacc — 68 yacoB

YuyeOoHuKHN
- ®wuswmka. 10 kiacc: yued. s odbmeobdpazoBar. Opranusanmii: 6a30Bbiil ypoBens /I7.5.
Mskumes, b.b. byxosue, H.H.Corckuii; mox pen. H.A.IlapdentheBoil.- M.:
IIpoceemienue.

- ®usuka. 11 knacc: yueb. s obueoOpa3oBat. opraHuzanuii: 6a3ossiit yposens /I7.51.
Mskumes, b.b. Byxosues, B.M.Yapyrun; nox pea. H.A.IlapdentreBoil.- M.:
[Ipoceemienue.

IInanupyembie pe3yJbTaThbl 0CBOEHHUSI Y4eOHOI0 NpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI

JInuHoCTHBIE pe3yabTaThl 00yueHHs (U3MKe B CpeAHEN IIKOJIe OTPaXaroT:

1) poccuiickyro TpaxIaHCKYH0 WIACHTUYHOCTh, MATPHOTU3M, yBaKEHHE K CBOEMY HApoOIy, UyBCTBa
OTBETCTBEHHOCTH Tiepes PonuHOM, TOPAOCTH 3a CBOM Kpail, CBOO PoauHy, Mpomnuioe M HacTosiee
MHOT'OHAIIMOHAJILHOTO HapoJia Poccun, yBakeHHe rocyapCTBEHHBIX CUMBOJIOB (Tep0, dhiar, THMH);

2) rpak[JaHCKYIO MO3ULMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O UJE€HA POCCHIICKOro oOlIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa M O053aHHOCTH, YBa)KAIOIIETO 3aKOH U MPAaBOMOPSIOK,
00J1a/1a10111er0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO IMPUHUMAIOIIETO TPaJUI[MOHHBIE
HallMOHAJIbHBIE U 00IIeYeIOBeUeCKNE I'YMaHUCTUYECKHE U IEMOKPAaTHUECKUE [IEHHOCTH;

3) TOTOBHOCTH K citykeHHnto OTeuecTBy, ero 3aiure;

4) copMHPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHOM MPAaKTHUKH, OCHOBAHHOTO Ha JHaliore KYJIbTYyp, a Takke pPa3InyHbIX (opM
0O0I1IeCTBEHHOT'O CO3HAHUSI, 0CO3HAHHE CBOETO MeCTa B MOJIUKYJIHTYPHOM MHUDE;

5) chopMHpPOBAaHHOCTP OCHOB CaMOpa3BUTHSI M CAaMOBOCIIUTAHUS B COOTBETCTBUU C
00I11€4eTOBEYECKUMH LIEHHOCTSIMU M HeajaMU TPaKIaHCKOTO 0O0IIecTBa; TOTOBHOCTh M CIOCOOHOCTh
K CaMOCTOSITEJIbHOM, TBOPYECKOW M OTBETCTBEHHOM JAEATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTD
BECTH JMAJIOT C JPYTUMH JIIOJbMHU, AOCTUTaTh B HEM B3aMMOIIOHMMAHMS, HAXOIUTh OOIIME LENd U
COTPYAHMYATh Ui WX JOCTHXKEHHUS, CIIOCOOHOCTb MPOTHBOCTOSATH HJAEOJOTHH 3KCTPEMHU3MA,
HaI[MOHAJM3Ma, KceHohoOuM, IUCKPUMHUHALMK 1O COLUAIbHBIM, PEIMTHO3HBIM, PaCOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETAaTUBHBIM COLUATBLHBIM SIBICHUSM;

7) HaBBIKM COTPYAHMUYECTBA CO CBEPCTHHUKAMM, AETbMHM MJIAJILIErO BO3PAcTa, B3pOCIBIMU B
00pa3oBaTenbHON, OOIIECTBEHHO TMOJIE3HOM, yUeOHO-UCCIIeI0BATEILCKOM, TPOSKTHOW U IPYTMX BHIAX
JESITEIIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBECHIE Ha OCHOBE YCBOEHUS OOIIIeUeI0BEYECKUX [IECHHOCTEH;

9) roToBHOCTH M CHOCOOHOCTH K O0Opa3oBaHUIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEW >KM3HHU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEPHIBHOMY O00Opa30BaHUIO KaK YCIOBHUIO
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YCHENTHON MPoeCCHOHATBHON U 00IIIECTBEHHOM e TeIbHOCTH;

10) scTeTnyeckoe OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

11) mpuHsATHE W peanu3alnyio IIEHHOCTEH 310poBOTO U Oe3omacHoro oOpasza KHU3HH,
NOTPEOHOCTH B  (PU3UUYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHUAX CIIOPTUBHOO3A0POBUTEIHHON
JeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,;

12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (QU3UYECKOMY H
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJIeH, yMEHUE OKa3bIBaTh IMEPBYIO
MOMOIIb;

13) oco3nanHbIi BBIOOp Oymymiel mpodeccun W BO3MOXKHOCTEH peanm3aivii COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB; OTHOILIEHHE K Mpo(eccHOHANbHON NesSTEeIbHOCTH KaK BO3MOXKHOCTHU y4acTHS B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOIIEM;

14) chopMUpPOBAaHHOCTH HKOJIOTHYECKOTO MBIIUICHHS, TMOHUMAaHHs BIUSHUS COIHAIBHO-
HPKOHOMUYECKHUX IPOLIECCOB HA COCTOSHHUE MPHUPOJIHOM M COLMAIBHOM cpenbl; IPUOOpPETEHUE OIbITa
9KOJIOTO-HANpPaBIEHHON JAesITeNbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JaHMI0 CEMbH HA OCHOBE OCO3HAHHOI'O MPHUHSITUS
LEHHOCTEH CEMENHOM KU3HU.

MertanpeamMeTHble pe3yJibTaThbl

MertanpeamMeTHble pe3yabTaTbl 00yuyeHUs! GU3KKE B CPEIHEN IIKOJIE OTPAKaIOT:

1) yMeHHe CaMOCTOSITEIbHO OIpeneisaTh LEIU JEATEJIbHOCTH M COCTaBIATh IUIAHBI
JESTEIbBHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATh IESTEIBbHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIC PECYPCHI JUISl TOCTHXKEHHUS MOCTABJICHHBIX LIeJIel U pealn3alui IIaHOB
NESITEIbBHOCTH; BBIOUPATh yCIIEUIHbIE CTPATETHH B PA3JIMYHbBIX CUTYaIUAX;

2) yMmeHHEe NpPOAYKTUBHO OOLIATBCS U B3aMMOJIEMCTBOBATH B IPOIECCE COBMECTHOM
NESTEIbHOCTH, YYWUTHIBaTh MO3UIMM JPYIHX YYAaCTHUKOB JAESATEIbHOCTH, 3(P(PEKTHBHO pa3peuiarhb
KOH(JIUKTBI;

3) BiIajeHuWe HaBbIKAMM II03HABATENIbHOW, Y4eOHO-MCCIENOBATEIbCKOW M MPOEKTHON
JeSITEIbHOCTH, HAaBbIKAMU pa3pellieHus MpoOsieM; CoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHMUS;

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIHbHON WH(OPMAIIMOHHO-TIO3HABATEIbHON
NeSITeIbHOCTH, BIIaJICHUE HAaBBIKAMH IOJIy4YeHHs] HEOoOXOAMMOM MHGpOpMalUU M3 CcIOBaped pasHbIX
TUTIOB, YMEHUE OPHUEHTUPOBATHCS B PA3NUYHBIX UCTOYHHKAX WH(OpMAILIUU, KPUTHUECKU OIICHUBATh U
MHTEPIPETUPOBATh UH(POPMALIHIO, TOTYYaEMYI0 U3 PA3IUYHBIX HCTOUHUKOB;

5) yMeHHe HCIIOJIb30BaTh CpEACTBa MH(DOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUN
(manee - WKT) B pemieHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHHU3AI[MOHHBIX 33134y C
coOuto/ieHeM TpeOOBaHUI SProOHOMHMKHM, TEXHUKH O€30MaCHOCTH, TMIHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

6) yMeHUe onpeAeNnsaTh Ha3HaueHHe U QYHKIMHU Pa3IUYHbIX COLIMAbHBIX HHCTUTYTOB;

7) yMeHHEe CaMOCTOSITENIbHO OLIEHMBATh M IPHUHUMAThH PEIICHHUS, ONPEIEINSIONINe CTPATETUIo
MOBEJICHNUS, C YIETOM I'PaXXIaHCKUX Y HPABCTBEHHBIX LIEHHOCTEN;

8) BrajsieHue S3BIKOBBIMU CPEJICTBAMM - YMEHHE SICHO, JJOTMYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3peHus, UCTI0NIb30BaTh aJIEKBATHBIE S3bIKOBBIE CPEICTBA;

9) BnajieHre HaBbIKaMU MTO3HABATENbHON pedieKCHN KaKk OCO3HaHUS COBEpPILIAEMbIX IEUCTBUN U
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUM, TPAHUL] CBOETO 3HAHMS U HE3HAHHUS, HOBBIX
MO3HABATEJIbHBIX 3a1a4 " CPEICTB ux JOCTHKEHUS.



IIpenmeTHbIe pe3yabTaThl 00y4eHHUs M0 (PU3MKeE OTPAKAKOT:
1) chopMUPOBAaHHOCTH TMPEJCTABICHUNH O POJIM M MecTe (DU3MKKM B COBPEMEHHOW HAay4YHOH KapTHUHE
MUpa; MOHUMaHue (U3MYECKOM CYHTHOCTH HalOJtoaeMbIX BO BeeneHHOM siBIeHUM; MOHUMaHKUE POJIU
¢usukn B (HOpMUPOBAHMM Kpyro3opa W (YHKIMOHAIBLHOW TPAMOTHOCTH 4YEJIOBEKa IS PEHICHUS
MPAKTUYECKUX 3aau;
2) BJaJeHHE OCHOBOMOJATAIOIIUMHU (U3NYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAaMHU |
TEOPHUSMU; YBEPEHHOE 0JIb30BaHKe (PU3NUECKON TEPMUHOJIOTHEN U CUMBOJIHUKOM;
3) BrajieHue OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHUS, UCIOJIb3YEeMBbIMU B (hU3MKe: HAOIIOAEHUE,
ONKCaHue, U3MEPEHHE, HIKCIIEPUMEHT; YMEHHUsSI 00padaThiBaTh pe3ysbTaThl U3MEPEHUHN, OOHAPYKHUBAThH
3aBHCUMOCTh MEXAY (PU3MUECKUMHU BEIMYMHAMHU, OOBACHATH IOJNyYCHHBIC PE3yibTaThl U JIENaTh
BBIBO/IBI;
4) chopMHPOBAaHHOCTh YMEHUS peIiaTh PU3MUECKUE 3a/1aUH;
5) cdhOopMUPOBAHHOCTH YMEHHUS NPHUMEHATH [OJYYECHHbIE 3HAHUS [ OOBSCHEHHS YCJIOBMIA
NpOTeKaHus (U3UYECKUX SBICHUH B TPHUPOAEC W JUISl TPUHATHS TPAKTUYCCKUX pPEIICHUH B
MOBCE/IHEBHOM JKU3HH;
6) chopMHPOBAHHOCTh COOCTBEHHOW TIO3WIIMHM 110 OTHONICHWIO K (Qu3ndeckoir wuHpoOpmammw,
MOJTy4aeMOM U3 pa3HBIX HCTOYHUKOB;
7) oBnagerue (cHOpMHUPOBAHHOCTH MPENCTABICHUI) TNpPAaBWIAMHU 3amuch  (QHU3HUECKUX (HOPMYIT
penbedHO-TOYeUHOM cucTeMbl oOo3HaueHuid JI. bpaitng (ang  chaenmblx W CIa0OBHASIIUX
00ydJaromumxcs).
6 no3HagamenvHoll cepe:
e J[aBaTh OINpEACTICHUS U3yYCHHBIM OHATUSAM,
® Ha3bIBaTh OCHOBHBIE MOJIOKEHUS N3YUYEHHBIX TEOPHUIl U THIIOTES,
®  OIHUCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITETILHO POBEIEHHBIE SKCIIEPUMEHTHI,
WCTIONB3YS ISl 3TOTO PYCCKHUH SI3BIK U SI3BIK (PU3HKH,
e iIaccu(UIUPOBATh U3YYCHHBIE OOBEKTHI U SIBIICHUS,
e JleNaTh BBHIBOJBI U YMO3AKIIOUSHHSI U3 HAOMIOACHUN, U3YUYEHHBIX (PU3HMUECKUX
3aKOHOMEPHOCTEH, POTHO3UPOBATH BOSMOXKHBIE PE3YIIbTaTHI,
® CTPYKTYpHpOBaTh U3yYEHHBIN MaTepua,
® UHTEPHPETHPOBATH GUINIECKYIO HH(OPMAIIHIO, TOTYICHHYIO U3 APYTHUX UICTOYHUKOB,
® TIPUMEHSTH NMPHOOPETEHHBIC 3HAHUS TO (DM3MKE Ui PEIIeHHs MPAKTHYECKHX 3ajad,
BCTPEYAIONIUXCS B TIOBCEAHEBHOM KU3HU, 111 6€30IIaCHOTO UCIIOIb30BaHUs OBITOBBIX
TEXHUUYECKHUX YCTPOUCTB, palliOHAILHOTO MPUPOIONIONIB30BAHUS U OXPaHbI
OKpY>Karolllen Cpeibl;

6 UEHHOCIMHO-0PUEHMAYUOHHOU cepe:
® aHaJIM3UPOBATh W OLIEHWBATh NOCIEACTBUS [UIsl OKpY’Karolleil cpeabl OBITOBOH U
MIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKa, CBI3aHHOM C UCIIOJIb30BAHUEM (DU3HUECKUX
IIPOLIECCOB;

6 mpyooeoit cghepe
® TPOBOIUTH (PUIUUECKHI IKCIIEPUMEHT

6 cghepe pusuueckoii Kynomypeol.
® OKa3bIBaTh MEPBYIO MOMOIIL TP TPaBMaX, CBA3AHHBIX C JJA00PATOPHBIM 000PYIOBAHHEM
1 OBITOBBIMU TEXHUYECKUMU yCTPOUCTBAMHU.

BbInyCKHUK HAYYMTCSH:
® JIEMOHCTPHPOBAThH HA IPUMEPAX POJIb U MECTO GU3UKU B (POPMHUPOBAHUN COBPEMEHHON
HAay4YHOU KApTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKH M TEXHOJIOTWi, B
MIPAKTUYECKOU NeATEIbHOCTH JIIOJIEH;
® JIEMOHCTPHPOBATH Ha IPUMEPAX B3aUMOCBA3b MEXKY (PU3UKON U JPYTUMHU



€CTECTBCHHBIMU HayKaMU;
yCTaHABIIMBATh B3aMMOCBSI3b €CTECTBEHHOHAYYHBIX SIBJICHUW U TIPUMEHSATH OCHOBHBIC
(bu3HUeCcKre MOJICIH JIsl UX ONUCAHUS U OOBSICHCHUS,

HCII0JIb30BaTh HMH(OpPMAI0 (PU3NIECKOr0 COJCP)KAHUSA INPU PEHICHHH Y4YeOHBIX,
MPAKTUYECKHX, TIPOSKTHBIX M HCCIIEIOBATEIbCKUX 33]1a4, HHTETPUPYST HHPOPMAITUIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTUYECKU €€ OICHUBAHMS;

pa3nuyaTth ¥ yMETh UCTIOJIb30BaTh B y4EOHO-UCCIICIOBATEILCKOM IeATETHHOCTH METOIBI
HAy4YHOTrO MO3HaHUs (HAOJII0JICHUE, ONIMCAHUEe, H3MEPEHUE, SKCIICPUMEHT, BBIJIBI)KCHUE
TUIOTE3bl, MOACIUPOBaHUE U JIp.) U (OPMBI HAy4YHOTO MO3HAHHS ((AKTHI, 3aKOHBI,
TEOPHUH), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb K MECTO B HAYYHOM ITO3HAHUU;
MPOBOANTHh TMPSMbIE M KOCBEHHBIC W3MEPEHUs (PU3MYECKHX BEIUYMH, BbIOMpas
M3MEPUTENbHBIC MPUOOPHI C YIETOM HEOOXOJUMOM TOUHOCTH U3MEPEHUH, MIIAaHUPOBATH
XO0Jl M3MEpPEHMid, TOJy4YaTh 3HAYCHHUE U3MEPSIEMOW BEIMYMHBI W  OIICHUBAThH
OTHOCHUTEIILHYIO MIOTPEITHOCTD 10 33JJaHHBIM (DOpMYyIIaM;

MIPOBOJIUTH UCCIICIOBAHUS 3aBUCHMOCTEH MEKIY HU3NUCCKUMHU BEIIMYMHAMHE: IIPOBOIUTH
M3MEpEHUS ¥ ONPEISIISITh Ha OCHOBE MCCIICA0OBAHUS 3HAUCHUE TTAPaMETPOB,

XapaKTepU3yIOIUX JaHHYI0 3aBUCUMOCTb MEX/ly BEJIMUMHAMM, U JI€JaTh BBIBOJ C
Y4E€TOM IOTPEIHOCTEN U U3MEPEHU;

WCTIOJIB30BATH JIJISl ONMCAHUS XapaKTepa MpOoTeKaHus (PU3NIECKHUX IPOILIECCOB
¢bu3nvecKre BEIMYUHBI U IEMOHCTPUPOBATH B3aMMOCBSI3b MEKIY HUMU;

MCIOJIb30BATh /ISl ONMCAHUS XapaKTepa MpoTeKaH!us (PU3NYECKUX MPOLIECCOB
¢bu3nvecKne 3aKOHBI C YUETOM TPaHUIl IPUMEHHUMOCTH;

pelaTh KaueCTBEHHBIE 3a7aud ( B TOM YMCIIE M MEXKIPEAMETHOTO XapaKTepa), UCTIONb3Ys
MoJieNd, (PU3UYecKre BEIMYMHBI M 3aKOHBI, BHICTPAMBATh JIOTHYECKH BEPHYIO LIETIOYKY
00BsICHEHUS (J10Ka3aTeNbCTBA), MPEVIOKEHHOT0 B 3aj1aue Ipolecca (SBJIeHus);

pelaTh pacyeTHbIE 3aJ]a4i C SIBHO 33/1aHHON (PM3NYECKON MO/IEIbIO: Ha OCHOBE aHAJIN3a
YCIIOBHS 33/1a49H BBIACTATH (PU3NYECKYIO MOJIENb, HAXOAUTh (PU3NYECKHE BEITMYHHBI
3aKOHBI, HEOOXOJIUMBIE M JOCTAaTOYHbIE Ul €€ peIleHHs,, MPOBOAUTH pPacueThl U
MIPOBEPATH TOJTYICHHBIN PE3yIIbTAaT;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJAETICH MPH PEeIICHUN
(U3NIECKUX U MEXKITPEIMETHBIX 3a7ay;

WCTOJI30BaTh WHPOPMAIIMIO M NMPUMEHSATh 3HAHHS O MPUHIHIAX PabOTHl M OCHOBHBIX
XapaKTePUCTHKAX U3yYCHHBIX MAIlluH, TPUOOPOB U IPYTUX TEXHUYECKUX YCTPONCTB IS
peIIeHHsI MPaKTHYECKHX, YIeOHO-HCCIIeIOBATENbCKUX M MTPOSKTHBIX 33/1a4;
WCTIOJIH30BATh 3HAHMS O (PH3MUECKUX 00BEKTAX M MPOIeccax B MOBCETHEBHOM KU3HU JIJIS
oOecrieueHnss 0€30MACHOCTH TMpU OOpameHuH ¢ OpudopaMd U TEXHUYECKHUMHU
yCTPONCTBaMH, JJIs1 COXPAHEHUS 3/10pPOBbS U COOIIOJICHHUSI HOPM SKOJIOTUYECKOTO
MOBEJICHUSI B OKPY’KalOIIel cpesie, s MPUHSATHS PeIeHUH B TOBCETHEBHOM JKU3HU.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

NOHUMAMb U 0OBACHAMb YEIOCMHOCb PUUYECKOL MEeoOPUU, PA3IULAMb SPAHUYbL ee
NPUMEHUMOCIU U MECMO 8 POy OpYeux Guzuieckux meoputi;

gnadems npuemamu NOCMPOeHUs Meopemudeckux O0O0KA3amenbCms, a maxdice
NPOCHO3UPOBAHUST 0COOEHHOCMell NPOMEKAHUSL YU3UYECKUX S8NeHULl U NPOYeCCO8 HA
OCHOB€ NOJIYYEeHHbIX MeoPemUUecKUx bl80008 U OOKA3AMENbCME;
Xapaxkmepuzoeams CUCMEMHYIO CB3b MeHcOy OCHOBONONALAIOWUMU HAYYHbIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PeMs, Mamepus (8ewecmaso, noie), 0sudicerue, culd,
SHepeusl,

8b108U2AMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PUULECKUX
3AKOHOMEpPHOCmeEl U 3aKOHO8,

CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUNb UUUECKUE IKCNEPUMEHMbL,
Xapaxkmepuzoeams 2100a1bHbie nPoOIeMbl, CIMOsWUE NePe) Hel08eYeCmBOM:



9HepeemuuecKue, Coblpbesvie, IKOL0UYecKue, U poib UIUKU 8 PEUeHUU JIMUX NPoOIem,
® pewamsv NPAKMUKO-OPUEHMUPOBAHHbIE KaueCmEeHHble U pacuemHvle @uuyecKue
3a0a4u ¢ 8b100POM hu3UUEeCKOU MOOeNU, UCNOIb3YSL HECKOIbKO QU3UYECKUX 3AKOHO8 UIU
Gopmyn,  ceA3bIGANOWUX  U3BECHIHbIe  (pu3UYecKUe — GelUUUHbL, 6  KOHMeEKCme
MENCNPEOMEMHDBIX CBA3EU;
®  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHbIX MAWUH, NPUOOPOS U
MEXHUYECKUX YCMPOUCME,

®  00VACHAMb YCA08UL NPUMEHEHUSL PuzutecKux mooeel npu peueHur QuauiecKux
3a0a4, HAXO00UMb a0eK8AMHYIO NPEeONONCEHHOU 3adaye @UUYECKVI0 MOOelb,
paspewiams npobremMy KaK Ha4 OCHO8€ UMEIOWUXCS 3HAHUL, MAaK U NpU NOMOwu
Memo008  oyenku.®opMbl, TEPUOTMYHOCTH W MOPSAIOK TEKYHIEr0  KOHTPOJIS
yCII€BacMOCTHU I/IHpOMe)KyTOLIHOI\/'I aTTecTanuu O6y‘{aIOHH/IXCﬂ
Texywuil KOHMPOabL yCnegaemocmu - 3TO CUCTEMaTHUECKas MPOBEPKA 3HAHUN 00yUYarOIIUXCs,
MPOBOAMMAS YUUTEIEM Ha TEKYIIUX 3aHATHSIX B COOTBETCTBUU C YU€OHOM MPOrpaMMOii.
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00YJAIOIIUXCS B JIUIEE OCYIIECTBISIETCS YUUTEISIMH 110 5-
0a/uIbHOM cucTeMe (MUHUMAIIBHBIN 0at - 1; MakcuMalbHbIi 0asm- 5).
Texymmuii KOHTPOIb MPOBOIUTCS B (JOPMAX YCTHOTO OTBETA HA BOIPOCHI IO TEME, MMCbMEHHOM
KOHTPOJIbHON pPabOThl (BKIIIOUAIOILIEH TECTOBbIE 3aJaHUsl C MHOKECTBEHHBIM M E€IMHUYHBIM
BBIOOPOM OTBETOB, 3aJaHUS C OTKPBITBIMH BONPOCAMH, 3ajadyaMH U [p.), HPOCKTHBIX H
UCCJIEIOBATENCKUX PadoT (MHAUBHUIYATbHBIX, TAPHBIX, TPYIIOBBIX ).
Temamuueckuii KOHMPObL 3AKITIOYACTCS B IPOBEPKE YCBOSHHSI TPOrPAMMHOI0 MaTepHaa mo
Ka)XJ10i KpYITHOM TEME Kypca.
Ilpomedsxcymounas ammecmayusi — 3T0O OLEHKA Ka4eCTBa OCBOCHUS 00YJAIOIIUMHUCS KaKOK-1100
qyacTu (4acTeil) TeMbl (TeM) yueOHOro MpeaMeTa, Kypcea, TUCIUIUIUHBI (MOyIs) M0 OKOHYaHUH
WX U3YYEHUS 110 UTOTaM y4eOHOTo nepuoaa (4€TBEPTH, MOTYroIusl, T0/1a).
[TpomexxyTouHast aTTecTallsi Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHMs NPOBOJAUTCA B
COOTBETCTBUU C TooxkeHneM «O TpPOMEXKYTOYHOM arrectanuu oOywarommuxcs 2,4,5,8,10
kinaccopy MKOY COIII Ne2 r. VYpxkyma. IIpomexyrouHas arrecranus NPOBOIUTCS 3a
noiayroaue B (opMe ydera TEKYIIMX OTMETOK, 3a y4eOHBIH Tog — B (opMe KOHTPOIBHOM
paboTHI.
Cmapmogulil Konmpons yuawuxcs - Ipoueaypa, IpoBoArMas B Hauajie yueOHOro roja ¢ 1elbko
OTpefieNieHUs] CTETEHU COXPAHEHUs TMONYyYeHHBIX paHee 3HaHWN, YMEHUH M HaBBIKOB B
COOTBETCTBUH C TOCYJAapCTBEHHBIM 00II€00pa30BaTEIbHBIM CTAaHIAPTOM.

COJEP)KAHUE YYEBHOI'O IPEAMETA

Pu3NKa U €CTECTBEHHOHAYYHbINH METO/] NO3HAHUA IIPUPOAbI
®uzrka — pyHIaMeHTaabHas HayKa O Mpupojie. MeToabl Hay4HOT'O UCCIIEIOBaHUS (PU3NUECKUX
aBieHuil. MoaenupoBanue GpU3NUECKUX BJIEHUN U nporieccoB. PU3NYECKUI 3aKOH — I'PaHUIIBI
npUMEHUMOCTH. Pu3nyecKue TEOpUH U IPUHLUI COOTBETCTBUS. Ponb u MecTo husuku B
(opMHpPOBAHNN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B MPAKTUUYECKOM NeSATETLHOCTH JIOACH.
®du3uKa 1 KyIbTypa.

Mexanuka
['paHuubl NOPUMEHUMOCTH  KJIAaCCMYECKOM MeXaHUKH. BaxHellne KUHEMaTHYECKHE
XapaKTEPUCTUKU — MIEPEMEIICHHIE, CKOPOCTh, yckopeHne. OCHOBHBIE MOJCIIU TEJ U JBUKEHUH.
B3aunmoneiictBue Ten. 3akonsl BecemupHoro tsarorenus, ['yka, cyxoro Tpenusa. UHepuuanbHas
cucTeMa orcuera. 3aKOHbl MexaHuku HproToHa.
Nmnynbc MaTepuasbHOM TOYKM M CUCTEMbl. VI3MEHEeHHMEe ¢ COXpaHEHUE HMIYJIbca.
Hcnonvzoeanue 3aKono6 mexanuku 0 00bACHEHUS 08UNCEHUSI HeOeCHbIX mell U O/l PA38UMUSL
KOCMUYECKUX uccreoosanui. MexaHUdecKass SHEprusi CHCTeMbl Tel. 3aKOH COXpaHEHHUs
MeXaHU4ecKoi sHepruu. Pabora cuibl.



Pasnosecue mamepuanvrou mouxku u meepoozo mena. Ycnosus pagnogecus. Momenm cunol.
Pasnosecue scuoxocmu u eaza. Jeusicenue sxcuokocmeil u 2a3o8.
Mexannueckue konebanus v BoJHbL. [IpeBparnienus sHepruu npu KoyiedaHusX. JHEprus BOJIHBI.
Moaexkyasipaas puznka
MonexynspHao-kunernueckas Teopust (MKT) crpoenus BemiecTBa u ee SKCIepUMEHTAIbHbBIE
JoKa3aTenbcTBa. AOCONMIOTHAS TeMIiepaTypa Kak Mepa CpeiHel KHHETHYEeCKON SHEPIUH
TEIJIOBOT'O ABMKEHUS YacTUL] BeulecTBa. Monens naeanbHoro rasa. Jlapienue rasa. Y paBHEHUE
COCTOSIHMS UACAIBHOIO ra3a. Y paBHeHue MenaeneeBa—KnaneiipoHa.
ArperatHbie COCTOSIHUS BellecTBa. Modenb cmpoenus scuoxocmei. Buytpennss sueprus. Pabora u
TCIUIoNEepeaada Kak CIIOCOOBI  HM3MEHCHUS BHyTpCHHGﬁ OHEPTHH. HepBI)II\/'I 3aKOH TCPMOANHAMUKU.
Heo6patnMocTs TEIIIOBEBIX MTpotieccoB. [IpHHITUIIET ASHCTBUS TETUIOBBIX MAIITHH.
DJIeKTPOAUHAMUKA
Onexkrpuueckoe nojue. 3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAT AJIEKTPOCTATUYECKOTO
nosist. [IpoBoAHMKY, IOTYIPOBOAHUKH U JUANIEKTpUKU. KoHaeHcaTop.
[TocTOSIHHBIN 1EKTPUYECKUIN TOK. DIIEKTPOABMKYIIAs cuiia. 3akoH OMa i MOJIHOH LeTH.
DJIEKTPUUYECKUI TOK B MPOBOAHUKAX, SJEKTPOJIUTAX, MOIYIIPOBOJIHHUKAX, Ia3aX U BaKyyMe.
Ceepxnpogooumocmo.
WNHaykuys MarHuTHOTo noJist. JleiicTBre MarHuTHOrO 10JIs HAa IPOBOJHUK C TOKOM U
JBIKYLIYIOCS 3apsbkeHHyro uactuily. Cuna Ammnepa u cuna JlopeHma. MarautHbele CBOMCTBa
BEILECTBA.
3aKOH 3JIEKTPOMAarHUTHOM MHYKIUU. DJIEKTpOMarHuTHoe mnoiie. [lepeMenHslil ToK. SIBieHue
caMOMHAYKIMU. UHIYKTUBHOCTb. DHepaus 31eKmpoMacHUMHO20 NOJIA.
OnexkTpoMarHuTHbIe Kojiebanus. KosnebaTenbHblil KOHTYP.
OJIEKTPOMarHuTHbIE BOJHBI. JlManma3oHbl 3JIE€KTPOMArHUTHBIX HM3IYYEHUM W HMX MPaKTUYECKOe
IpUMeHeHne. ['eomerpudeckas onTuka. BoaHOBBIE CBOMCTBA CBETA.
OcHOBBI CIeNMATbLHON TEOPUH OTHOCUTEIBHOCTH
WMHBapraHTHOCTh MOJYJISl CKOPOCTH CBETa B BakyyMe. [I[pUHIIUIT OTHOCUTENIBHOCTH DIHIITEHHA.
CBsI3b MacChl ¥ SHEPTHH CBOOOIHON YaCTHUIIBI. DHEPTHUs MOKOSI.
KBanToBas ¢usnka. Pu3uka aroMa 1 aTOMHOIO siipa
['unote3a M. [Tnanka. ®orosnextpudeckuii 3¢ dext. Poton. KopmnyckynspHo-BOIHOBOM
nyanmuzMm. CoomHnouenue HeonpedenenHocmeti I etizenbepea.
[Tnanerapnast Mozienb aroma. OOBsICHEHUE JIMHEHUYATOro CreKTpa BOAOPOAa HA OCHOBE
KBaHTOBBIX MOCTYaToB bopa.
CoctaB M CTpOEHHME aTOMHOIO sApa. DHEPIUs CBSI3UM ATOMHBIX sep. Buuabl paaroakTHBHBIX
IIPEBPAILCHHI aTOMHBIX SIJIEP.
3aKkOH paJAMOAaKTUBHOIO pacnaga. SaepHele peakuuu. llenHas peakuust neneHus — saep.
DyieMeHTapHbIe YacTUlbl. OyHIaMEHTAbHbIE B3AUMOACHCTBUS.

Crpoenue Bcesiennoi
CoBpeMeHHbIE TPECTABICHUS 0 MPOUCX0XKIEHUH U 3BOoIMU CoJTHIA U 3BE3I.
Knaccugukarus 38e311. 3Be3/1b1 U HCTOYHUKU UX YHEPTUU.
I"amakTuka. [IpencraBienre o CTpOEHUN U 3BOJIIOLMHN BeeneHHoM.
Ilepeyenb NpakTHYeCKUX U 1a00paTOPHBIX padoT

[Tpsimble n3MepeHus:

—  U3MepeHHe TePMOJUHAMHUECKUX MapaMeTpoB rasa;

— usmMmepenue DJIC UcTOUHUKA TOKA.
KocBeHnHble n3mMepeHus:

—  HU3MEpeHHEe YCKOPEHUs! CBOOOIHOTO MaJCHHUS;

—  WU3MEpeHHe BHYTPEHHEIr0 CONPOTHUBIICHHSI ICTOYHUKA TOKA;

—  OIpeAesieHuE MoKa3aTels IPeIOMIIEHUS CPEbl;

—  u3MepeHHe (POKYCHOTO PACCTOSHUS COOMpArOILEe U paccerBarOILeH JINH3;

—  OIpeAeNCHUE JUIMHBI CBETOBOM BOJIHBI.
Habmionenue siBieHuii:



—  HaOI0JIeHNEe BRIHYKICHHBIX KOJIeOaHUHN M pE30HAHCA;

— wHabmonenue nupdysuu;

—  HaOII0JIeHUE SIBJIICHUS 3JIEKTPOMArHUTHONW MHAYKLINU;

—  Ha0oJIeHNe BOJIHOBBIX CBOMCTB cBeTa: MU paKius, HHTep(epeHLns, Mo pU3alus.
Uccnenosanus:

—  HUCCJICIOBAaHHE U30TPOIIECCOB;

—  UCCIIEIOBAaHME SBJICHUS SJICKTPOMArHUTHOM WHAYKUUU;UCCIEIOBAaHUE 3aBHCHUMOCTH
paccTOsSTHUS OT JIMH3BI 0 U300paKCHHsI OT PACCTOSHUS OTIMH3HI 10 MPEAMETA.
[TpoBepka rumnoTe3 (B TOM YUCIIE UMEIOTCSI HEBEPHBIE):

— Opu JABWKEHHH Opycka IO HAKJIOHHOW TIUIOCKOCTH BpeMs IepeMellleHus Ha
OTpe/ieNIeHHOE PacCTOSTHUS TeM OoJiblie, yeM OoJibliie Macca Opycka;

— TpH JIBWXKCHUH OpPYCKa MO HAKIOHHOW TUIOCKOCTH CKOPOCTh MPSIMO MPOMOPIIMOHATBHA
yTH;

—  yroJ mpejJoMJICHUS MPSIMO MPOMOPIHOHANEH YTy NaJCHHUS.

TemaTuueckoe INIAHUPOBAHUE, B TOM 4YHCIE C YIETOM paﬁoqeifl NnporpaMmmbl
BOCIIMTAHUSA C YKA3aHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HAa OCBOCHHE Ka)l(IIOﬁ TEeMBbI.

10 kaace
KosnuectBo BocnurareJbHbIH KOMIIOHEHT HPH
Ne Tema (pa3nein) Konrtp. | JIa6. U3YYEeHHH TeMBI (peanuzayus MoOYJis
Hacos pador | paGor «LLIxonvHblil ypok»)
1 Mexanuka 33 2 4 MoTuBanusi U3y4aemMoro mnpeaMera.
Bocrnuranue 3anHTEpeCOBAaHHOCTH B
HAyYHBIX 3HAHUSX.
2 MonekynsapHas 17 1 2 Bocnuranue roToBHOCTH K
¢buzuka. 00pa3oBaHUIO, B TOM UUCIIE
Tepmonnnamuka €aM000pa30BaHUIO.
3 OcHoBBI 18 2 1 Bocnutanue — 3aMHTEpPECOBAaHHOCTH B
AIEKTPOTMHAMUKHU HAyYHBIX 3HAHUSAX . CTpPEMIICHHE K
MOJTYYEHUIO IOCTOBEPHOU HH(POPMAIIHH O
MEPEOBBIX JOCTIKEHUAX M OTKPBITUSIX
MHPOBOI M OTEYECTBEHHOM HAYKE.
HUTOI'O | 68 5 7
11 kaace
Pasnen, tema Komnue | Konnyectso | Kommue BocnuraredbHbIA KOMIIOHEHT
CTBO nabopaTopH | CTBO
4acoB BIX paboT KOHTPO pu H3y1eHH TEMBI
JBHBIX (peanuzayus Mooy
pabor «IlIxonvnbiil
VPOK»)
11 knacc
DJIeKTPOANHAMHUKA 26 3 2 Bocnurauune TOTOBHOCTH K

oOpa3oBaHMIO, B TOM 4YHUCIIE
camooOpa3zoBanuio. BocmuTanue

Pa3yMHOTO nmoTpeouTens
BJIEKTPUYECKON SHEPIrUU.
Bocnuranue 3KOJIOTUYECKON




KYJIbTYPHI.

Bocriuranne  Ha < mpumepe
JUYHOCTEH YYEHBIX .
Makcgemina, A. C.Ilonosa,
9.X.Jlenna

OnTuka.

DJIeMEeHThI

crnenraJbHOM TeOpHUH
OTHOCHTEJIbHOCTH.

18

Bocnuranue
3aMHTEPECOBAHHOCTH B HAayUYHBIX
3HaHUSX, CTpeMJIEHUE K
HOJYy4YECHHUIO JIOCTOBEPHOM
uHboOpMAIUK O  TEPEIOBBIX
JOCTUXKEHUSIX U OTKPBITUAX
MHUPOBOU U OTE€YECTBEHHOU

Hayke.

KBanroBas ¢pusuka

22

Pa6ora B rpymmnax
«Onruyeckue npuodopsl, UX
IIPUMEHEHNE B ObITY,
TEXHUKE»

(dopmupoBaHHe KOJUIEKTUBHOTO
B3aUMO/JIeHCTBUSA s
peIeHHs] TOCTAaBICHHBIX
3a/1a4.)

Bcero

66

[Touck uH(popMalun 00
aNTbTEePHATUBHBIX MCTOYHHKAX
9Hepruu, paboTa B TpyHmnax.
Bocnuranue Ha npuMepe
JUYHOCTEH yueHBIX

A. bekkepens, M. Kropn, O.
Pesepdopaa




KaﬂeHHapHO-TeMaTI/I‘IeCKOe INTAHUPOBAHHUC

®duszuka 10 kaace (68 yacos —2 yaca B Hele10, 34 yueOHbIE HeI€JIH)

T Hdart
e a
M Jdoma npoBeja
e a IIH eHHUs
ee
pasziena y 3a1
/ypoka p aHu Ilna
o e " dDakrt
K
a
Paznen 1. Mexanuka (33 yaca)
1 HNuctpykrax Th Ha ypokax ¢uzuku (BBoaHbIN) Pusnka | Beenenue
M €CTECTBEHHO — Hay4HbIi MeTO/ o3HaHus Paznuuneie | §1,2§3, Bomp.
CIOCOOBI OMUCAHHSI MEXaHUYECKOTO JIBH)KEHUS cTp.16,
OK, P.Ne9,10
2 ITepememienue. Pagnyc — BekTop. PaBHOMEpHOE §4.,5,
IPSAMOJIMHENHOE cTp.24
JIBWKEHHUs. [IpakTHKyM 1O peleHuno 3a1a4 o TeMe VYup.1, 2, 4,
«PaBHOMEpHOETIPAMOJIMHEHHOE TBUKEHHEY. 5.
3 JIBro>keHue Tesa Ha TJI0OCKOCTH. §5,6, Crtp.24
Cpennsis ckopocTh. MTHOBEHHAs CKOpOCTh. ['paduku | ynp.5
MIPSIMOJIMHEHOTOPAaBHOMEPHOTO IBUKEHUS. Pemenne
3azad.
4 CkopocTb, KOOpAMHATA U TPONUIEHHBIN TyTh IPH §6,0K,
PaBHOMEPHOMIPSIMOIMHEWHHOM JIBU)KEHUH. BOID.,
Kunematnueckoe ypaBHeHUE ctp.30
paBHOMEpHOro IBIKeHUs. Perenue 3anad. yrp.Ne4

12




5 Yckopenue. [IpsiMonuHeiiHOe paBHOYCKOPEHHOE §7,c.37
JIBH)KEHUE. ynp.1,2,3

6 [IpsimonuHEtHOE paBHOYCKOPEHHOE ABHXKEHUE. §7,¢.37
Pemtenue 3amauy. VYup.4,6

7 [TepBUYHBII HHCTPYKTAXK MO OXpaHE TPyJla HA §7, kapTouka
paboueMm mecre. Jlabopamopuas paboma Nol
"Uccnedosanue pagHOYCKOPEHHO20
NPAMONUHEUH020 Q8UdCeHUs"

8 CBoOoanoe nageHue Tei. JIBuxenue tena, opomeHHoro | §8, 9%, crp.41
O] YTJIOM K ynp.1,2
rOpHU30HTY*

9 KonTtpouabHnasi padora Nel mo treme «Kunemarukay».

10 OTHOCUTENBHOCTh MEXAHUYECKOTO ABUKEHUSA. 3AKOH §10, Bomp.
CIIOKECHHUS
CKOpOCTEH

11 Kunemartnka qBUKEHHS IO OKPYKHOCTHU. Perienne §11, OK, ymp.
3a/1a4 10 TEME 1,2
«/IBHKEHME TeNna 0 OKPYKHOCTH. cTp.56

12 [TepBrrit 3akoH HeroToHA. §12, OK,
WNuepunansHbie CHCTEMBI OTCUETA. BOIID.

cTp.62,
ymp.1, 3.,
P.Nell15,116

13 Cuna. IIpuauun cynepno3unuu cui. THEpTHOCTSD. §13, 14,

Macca. Bropoiizakon HeroToHa. cTp.68
ynp.2,
cTp. 72
ynp.1,2,
3

14 Tperuii 3axkoH HproToHa. §15, ctp.76
[Tpuniun otHOCUTENBHOCTH [ anuiies. yop.1,

2,3

13




15 Cwuia BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO §16, Bomp. Ha

TATOTCHHUS. cTp.83
P.Nel77,178

16 Cuia TsixecTH. J|BH)KeHHNE NCKYCCTBEHHBIX CIYTHUKOB | §16, 17, Bomp.

3emutu. Hactp.87, cTp.
88
ynp.1,2.

17 [lepBUYHBII HHCTPYKTAX 10 OXpaHe Tpyaa Ha pabouem | §17, 19,
Mmecte. Jlabopamophas pabomalNe2 « H3yuenue P.Ne189,
08UIICEHUSL MeJld NO OKPYIHCHOCMU 188
no0 Oeticmeuem CUilbl MANCeCmu U YRpy2ocmuy

18 Cuna ynpyroctu. 3akos ['yka. Bec Tena. HeBecomocts. | §18, 19, Bomp.
[leperpy3ku. Hactp.92, cTp.

92
ynp.1,2.

19 [lepBHUYHBII HHCTPYKTAX MO OXpaHe Tpyxaa Ha pabouem | §18, 19
MecTe.

Jlabopamopuas paboma Ne3 «Hccnedosanue usmenenue
geca mesa npue2o 0BUNCEHUU C YCKOPEHUEM).

20 | Cuna tpenusi. Cuibl CONPOTUBICHUS IPU IBUKEHUN §20,21%,
TBEPABIX TET B 22*
KHUJKOCTAX W ra3zax™ J[mHaMuKa JBUKCHHS 10
OKPY>KHOCTH*

21 | Cunsl Tpenus. Jlabopamoprnas paboma No4 §20, Bomp.
«HM3mepenue koaghpuyuenmampeHnusi CKOIbIHCEHUSLY Ha

ctp.102,
ctp. 103
ynp.2

22 Pemenue 3aga4d no teme «/{mHaMuKa» Iloarorosu

ThCS K

KOHTPOJIbH

ol pabote
23 | KontposabHas padora Ne 2 mo teme «/ImHamuka.
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24 AHanu3 KOHTPOJIbHOU paboThl. UMITysibc MaTepuanbHON
To4ku. Jpyras

¢dbopMynrpoBka BToporo 3akoHa HproToHa.

3aKoH COXpaHeHUSUMITYJIbCca. PeakTHBHOE

§23, 24, OK,
BOIIP.

IIBIOKEHHUE.
25 Pemrenue 3a1ay Ha MPUMEHEHHE 3aKOHA COXPaHEHUS §23, 24, 25%,
HMITyJIbCa. OK

Peaxmuenvle osuzamenu. Ycnexu 6
0CBOCHUU KOCMUYECKO20NPOCmMpanHcmea ™

ctp.121 ynp.1,2

26 IenTp macc. TeopeMa 0 IBUKCHHUH IIEHTPA Macc. §26

27 Pa6ota cunbl. MomHocts. Koaddunment nonesnoro  §27, crp.132-
JIECTBUS 136,
MeXaHHu3Ma OK.

28 MexaHuyeckast SHEpPrusl. §28, cTp.138-
Kunernueckas sneprus. 141,

cTp. 142 ynp.
1,2

29 Pabota cuitel TspkectH 1 ynpyroctu. [lorernmansnas — [§29, 30, OK
sHeprus. 3aKoH
COXpaHEHHMsI PHEPTUHU B MEXaHUKE.

30 [IpakTuKyM 110 penIeHHIO 3a4a4 110 TEME § 29,
«3aKOHBI COXPAHEHHUS] YHEPIUHU B MEXAHUKE. cTp.146, §
AOGCOIOTHO YIPyTO€ 1 a0COTIOTHO HEYIPYToe 30,31*OK
coynapenue ter*

31 KonTtpoabnas pa6ora Ne3 no reme «/IlmHamuka. § 29, ctp.146,
3akoHbl § 30,
COXpaHEeHHs B MeXaHHMKe» OK

32 3auver3a 1 moayroaue

33 LenTtp TsmKECTH TBEpIOTO Tena. Buabl paBHOBECHSI. §33, Bomp., OK
Pazgen 2.
MouJiekyasipaas

¢usuxka (17 yac)
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34 OcHoBHbie ntostokeHnst MKT 1 ux onbITHEIE §37,38,39 OK,
obocnoBanus. O0mume BOTIP.
XapaKTepUCTHKHN MoJieKyll. Temneparypa. M3mepenne  [P.Ne454-456
[TeMIIepaTyphl.
35 | I'a30BbIe 3aKOHBI. AOCOIIIOTHAS IIKAIa TEMIIEPATYP. § 40, BbIyu.
OK, ctp.
209 ymip.1,2
36 | [lepBuuHBIN HHCTPYKTaX MO OXpaHe Tpyaa Ha paboueMm |§ 40, BbIyu.
MECTE. OK,
Jlabopamopuas paboma Ne 5 « U3yuenue
U30MEPMUYECKO20 NPOUECCay.
37 YpaBHEHHE COCTOSHUS UACAIBHOIO rasa. §41, ctp.210,
CTp.
213 ynp.2,3
38 | IlepBuuHBIi HHCTPYKTaX IO OXpaHe Tpynaa Ha pabouem |§ 40-41, Bbryd.
Mmecte. Jlabopamopnas paboma Ne 6 « Uzyuenue OK,
VPasHeHUs. COCMOAHUSL
U0eanbHo20 2a3ay
39 |OcHoBHOe ypaBHeHHEe MKT §42, OK,
cTp.217
ymp.2, 3
40 (TemmepaTypa U cpeiHsis KUHETHYECKasi SHEPIHs §39 ctp.200
XaOTHYECKOTO
ITBMOKEHUS] MOJIEKYIL.
N3mepenne ckopocTel MOJIEKYII rasa. § 44, 45*
41 Cesoticmesa socuoxocmeti. Ilosepxnocmuoe
Hamsaxcenue. Kanunnapuviesgnenus™
CtpoeHue 1 CBOMCTBA TBEPABIX TEIL. KapTtouka
42  |IIpakTHKyM MO pelieHuto 3a1ad no teme «Temnepatypa. |§ 45, 46, OK
DHEPTHUATEITIOBOTO JBM)KEHUS MOJICKYID».
43 | KourpoJabHas pa6ora Ne 4 mo teme «OcHoBbl MKT»|[loBT. § 37-44
44 IlepBoriii 3akoH Tepmoannamuku. [Ipumenenne nepsoro | §48, 49, OK,
3aKOHa cTp.263
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TCPMOJUHAMHUKHU K U30IIPOLICCCaM..

yop.1,2.

45 HeoOpaTtumocTs TemioBsIX mpoieccoB. Bropoii 3akon | §50, OK
TEPMOIMHAMUKH

46 Bropoli 3akoH TepMoarHaMUKH. TerioBbie MAllIMHBI. §51, OK,
ukn Kapso. cTp.273
[Tpunuun neiictBus u KI1J[ TennoBeIX qBUTaTENEH. ynp.1,2,3

47 Pertenne 3amau mo teme «TenoBble MAIIMHEBD. §52, cTp.263
DKOJIOTHYECKHUE ynp.3,4
POOJIeMbI HCIIOJIb30BAHUS TEIIOBBIX MAIIHH.

48 Wcnapenue u konneHcanus. HaceleHHsli nap. §5
Kunenue xxunkoctu.Bnaxknocts Bo3ayxa. 3,
[lepBUYHBII HHCTPYKTAX MO OXpaHe Tpyaa Ha padboyem | C
mecre. Jlabopamoprnas paboma Ne T « Uzmepenue TP
OMHOCUMENLHOUL BILANCHOCTU 2
8030yXa» 83

§54, 55

49 [InaBneHne u KpucTaNIM3aLns BELIECTB §56,
[lepBUUHBII HHCTPYKTaX MO OXpaHEe TPyAa Ha ctp.30
paboueMm mecre./labopamopHas paboma Ne 8 2
«H3mepenue memnepamypovl KpUCmaiiu3ayuu ymp.3,

U YOenbHOU menjiomsl NIAGNEeHUs eUjeCmear 4
IToar. x
KOHTD.
pao.

50 Kontpoabnas padora Ne 5 mo Teme
«OCHOBBI TEPMOTUHAMHUKH.

Paznen 4. OcHoBbI 2jiekTpoquHaMuKH (18 yacos)

51 | 3akon Kyrnona. §58, cp.318
yrp.1,2,3
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52

Onexrpuueckoe nose. HanpsxeHHocTh
3eKTpUdecKoro nos. [ IpuHnun
CYNEPIO3UIMHU HJIEKTPUUECKUX TOJIEH.

§59,60, ctp.323
ymp. 1

53 | Hanpsox€uHOCTh TOYEUHOTO 3apsaa. I’ paduueckoe §60, 61*, P.873
n300pakeHUE
AJIEKTPHUYECKHUX TOJICH

54 | PaboTa KylTOHOBCKHX CHJI. DHEprust B3auMmoneicteus  (§62, 63, 64*,
TOYCYHBIX3APSIOB. ctp. 310
[ToreHman 3JIeKTpOCTaTHYECKOTO MOJIA U PA3HOCTh cTp.339
ITOTEHIAJIOB. yrp.1,2

55 | IIpoBOIHUKH B DJIEKTPOCTATUICCKOM TIOJIE. §65, 66, Bomp.
JIMAJIEKTPUKH B AJIEKTPOCT.
oJe.

56 | Dnekrpoemkoctb. [Tnockmii koraencarop. Coenunenue [§67,68 ctp.359
KOHJIEHCATOPOB. DHEPTHs JIEKTPUUECKOTO MOJISI. yop.1,2
Pemenwue 3anad mo reme «IloTeHIMAbHAS YHEPTHSL. §57-68, 3amaun
Pasnocts B
MTOTEHIIUAJIOBY TeTpaau

57 | KonuTpoabHasi padora Ne 6 «jieKTpoCcTaTHKAY.

58 YcnoBus CyIecTBOBaHMS SJIEKTPUUECKOTO TOKA. §1
DNEeKTPUUYECKUIN TOK
B ITPOBOTHUKAX

59 3akoH Oma i1 yyacTka 1enu. 3aBUCUMOCTh §2,3
COITPOTHBIICHUS
MIPOBOJHHKA OT TEMIIEPaTyphl

60 CoerHEHHE TIPOBOTHUKOB., §4

61 PaboTta 1 MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH §5
Jxoyns—IJlenua

62 W3mepeHnue cuibl TOKa, HalPsDKEHUS U CONTPOTUBIICHMUS | § 6
B
AJIEKTPUYECKOM LENH

63 DneKTpoaABMKYyIIas cuna. ICTOUHUKH TOKa §7

18




64 3akon OMa 1t TOJTHOM 1enu §8

65 Jlabopamopuas paboma Ne 1 «Hzmepenue 3/]C u
BHYMPEHHE20
CONpoOmMuBIIeHUss UCMOYHUKA MOKAY

66 KourpoJabHas padora no teme «IlocTossHHBIH
JIEKTPUYECKHH TOK).

67 [ToBTopenue kypca 3a 10 kmacc. O600IeHNE MaTepHaia

68 | UroroBslii 3a4eT.
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Kanengapno-remaTnueckoe manupoBanue mo gusuke B 11 kinacce
(2 9 B Hepemto, Bcero 66 u; yueOHuKkuU: 1. Mskumes, byxosies — 11 k).

Tema ypoka [ata npoBeneHust Homamnee

2 3aJlaHue
I
5]
5o [Tnan dakTt
E o
S &
S

DJIeKTPOAMHAMHUKA 26 4

|

MarunutHoe nojie. JlelicTBHE MAarHUTHOTO TIOJIS Ha §.13EID ctpl0. §.2,3 ETD

IMPOBOAHHK C TOKOM .

ctplé.

2 JlelicTBMEe MarHUTHOTO ITOJIS1 HA JBHXKYLLIUKUCS §.3,4,3 EI'D cTp23. §5, 3 nna
ANEKTPUUECKUH 3apsi. Pemenue 3amad. cam pert.,ctp26,A1,C2.
3 MarHuTHBIE CBOMCTBA BEILISCTBA. §.6,n ral crp 30
4 OTKpBITHE 3JIEKTPOMATHUTHON MHAYKUIMU. MarHuTHBIN §7, 3 EI'D ctp34.
IOTOK.
5) Hampasnenne HHAYKIIMOHHOTO TOKa. §8.3 EI'D ctp 39.
[IpaBuno Jlenua. 3aKoH 3J1€KTPOMAarHUTHON MHAYKITUH.
Pemrenue 3anau
6 Buxpesoe anexrpuyeckoe nose. 31C nHAYKINN B §9,10, 3 st cam pemr cTp4S
JBIDKYIINXCS IIPOBOTHUKAX

7 JlaGopatopHas pabota Ne2 «M3yueHue siBiIeHUs n§8-10.

AJICKTPOMArHUTHOW WHTYKITAW
8 CamouHayKIMsI. DHEPTrUst MATrHUTHOTO TTOJISt §11,12,3 anis cam pema ctp 52.

IT rn2 cTp52

9 Konrtponsnas padora Nel «MarautHoe nose. [ost. I'n 1-2.

DNIeKTpOMarHuTHasT WHITYKITUS)
10 Mexannyeckue kojiebanus ['apMoHndeckre KoaeOaHus §13,3 EI'D c1p 58, §14, moar.

K JIP Ne3,3 nyist EI'D c1p65




11 JIaGoparopnas pabota Ne3 «OnpeneneHue yCKOpeHuUs §14-15, 3 nns cam pemt ctp 68..
CBOOOJTHOTO Ma/ICHUS TIPH TOMOIIM MAsITHUKA
12 BrinyxeHHble MexaHu4yeckue Konebanus. Pezonanc §16, n rn3 cTp73
13 DNeKTpOMarHUTHBIE KOJICOaHUs §17-18,3 EI'D cTp76
14 ®opmyna Tomcona §19-20,3 auis cam pewt cTp8S.
15 [lepeMeHHBII 3JIEKTPUUECKHI TOK §21,3 EI'D c1p 90.
16 JleicTByrolee 3HAUEHNE CUJIbI TOKA U HAIIPSKEHUS §22,3 EI'D c1p 95.
17 DneKTpuuecKuil pe3oHaHnc. ABTOKojIeOaHus §23-25.
18 Tpanchopmarop [Tpon3BOICTBO U UCITOJIE30BAHKE §26. §27, moar MOKIABI CTP
AJIEKTPOIHEPTUU 115.
19 Pemrenue 3agau 28, mrn 3,43 ctp 115
20 Konrtponbnas pabora Ne2 «Mexanndeckue u [oBT 11 3-4.
DIIEKTPOMArHUTHBIE KOJICOAHHSD)
21 Mexannueckne BoJIHbI [[1MHa BOIHBI. Y paBHEHUE §29-30
MEXaHHYEeCKOM BOJIHBI. BOJHEI B cpefie
22 3BYKOBBIE BOJIHBL. 3BYK. §31,32
23 WnTepdepennus, nudpakuns U NOaSIpU3aLus §33-34.
MEXaHUYECKUX BOJIH.
24 DJIEKTpOMarHuTHbBIE BOJHEI [[10THOCTH OTOKA §35-36,10K51a161
HJIEKTPOMArHUTHOTO M3JTyYSHHS
25 Pagnoceszp Moaymsnus u netexktupoBanue. [IpocTeimmii §37-39, noxnassl.
pagvoNpPUEMHUK.
26 IIpumeneHnue paanoBoIH §40-43,3 cTp 169
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Onruka. DJIeMeHTBbI crenuaJIbHOMI Teopum | 18 4
OTHOCHTEJIbHOCTH.
27 CBeTOBBIC BOJIHBI. 3aKOH OTPa)KCHUSI CBETA 1 §44-46.3 ctp 178
28 3akoH npenomiieHus cBeta. [lonHoe oTpakeHue 1 §47-48,pemry EI'D ctp186
29 JlaboparopHas pabota Ned «3mepenue mokazareis 1 §49 3 cTp 189
NPEJTOMIICHUS CTEKIIa
30 JIunza. [Toctpoenne u3o0pa>keHuil, 1aBaeMbIX JUH3aMH. | 1 §50, pemry EI'D cTp196
31 ®opmyna iuH3bL. Perienue 3aau. 1 §51-52, 3 ctp201
32 JlaboparopHnas pabota Ne5 «Onpenenenue ontuyeckoir | 1 [TosT §44-52
CHJIBI M (POKYCHOT'O paccTOsIHUSL COOMpPArOIIen JTUH3bDY
33 Hucnepcus ceera Uurepdepenuus cera. Ilpumenenne | 1 §53-55
MHTEp(EPEHITNH.
34 Hudpaxius ceera 1 §55-56.
35 Hudpakiuronnas pemeTka 1 §58,59, 3 ctp224
36 JIaGoparophas pabota Ne6 «M3mepeHune niauHbl cBeToBoi | 1 [ToBT §55-59
BOJTHBI»
37 [Tonapuzanus ceera 1 §60
38 Buel anexkTpoMarHuTHbIX u3nydeHuil. CriekTpaabHbie 1 §66-67
anmnapatbl CIIeKTphl U CIEKTPAIbHBIN aHAIN3
39 NndpakpacHoe u ynbrpadnosieToBoe U3Iy4eHusl. 1 §68, moaroToBka K K/p.
Pentrenosckue yun. [llkana 3eKTpoMarHUTHBIX
V3JTYyYEHHUI.
40 Kontponbnas padora Ne3 «Ontukay» 1 [ToBT §44-60,66-68
41 [IpuHnun otHocutensHOCTH. IlocTynaTs! Teopun 1 §61-62,pemry EI'D cTp225.

OTHOCHUTCIBHOCTU
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42 Ocuoguble cneactsus CTO. PensTuBucTckuii 3aKoH 1 §63
CJI0’KE€HHUsI CKOPOCTEM.
43 3aBUCUMOCTb 3HEPIMH TE€JIa OT CKOPOCTHU €ro ABMKEHus. | 1 §64
PenstuBuctckas auHamuka. [IpuHImnm cooTBeTcTBUS.
44 CBs13bp MEX]ly Maccoil ¥ sHEprueil. 1 §65,3 cTp 245
KBanToBas pusuka 224
45 KBanToBas ¢puszuka. ®otorpdext Teopust porordpdekra. | 1 §69
3-1i 3akoH (hoTorhdekTa.
46 [Tpumenenue porordpdexra. DoToH. 1 §70-71
47 Pemenue 3amad mo teopun potordpdexra 1 [ToBT §69-71, noxnans!.
48 JlaBneHne ceeta XMMHYECKOE AEHCTBUE CBETA. 1 §72-73,3-un ctp227, NOKIABI.
dororpadusi..
49 KontponsHas padora Ne4 «CTO 1 [ToBT 1 10 cTp278.
u potorp ek
50 [InanerapHas Mozenp aToma. 1 §74, noknaasl
51 KBanToBsie noctynatel bopa 1 §75,m0KabI
52 Jlazepsl 1 §76-77, 3-un cTp297
53 [IpoToHHO-HEHTPOHHAS MOJENb SIIPA. 1 §78-79
Sl nepHble cubl.
54 Hedext macc. DHeprus cBs3M sIpa. 1 §80-81,3-un cTp 309
55 PagnoakTHBHOCTH 1 §82-83
56 3aKoH paIMOAaKTUBHOTO paclajia u ero cratuctuyeckoe | 1 §84-85,3-uu cTp322
HCTOJIKOBAaHUE
o7 MeTobl HaOIIOACHUS U PETUCTPALIUH SI€MEHTApHBIX 1 §86
YaCTHII
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58 DHEpPreTUYeCKU BHIXOJT SIIEPHBIX PEAKIIUN §87, pemry EI'D cTp33159
59 Henenue ypana. KanensHas Mozenb sapa. SaepHslid §88-89, pemy EI'D
peaKkTop ctp336,339, nokiabl
60 TepMmosiiepHbIi CUHTES. §90-91,3-uu ctp 343, nokiaabl
61 SnepHas sHEpreTHKa. ATOMHAs! HHIYCTPUS. §92-93,
JTOKJIAJIbI

62 BinsiHue noHM3MpYyOIEH paauanuy Ha )KUBBIE §94,noBT 11 12 cTp352,

OpPTraHHU3MBI. JTOKJIAJIbI
63 DneMeHTapHbIe YacTUIlbl. DyHIaMEHTATbHBIC §95-96

B3aMMO/ICIICTBUSI.

64 Jlenronsl. Anponsl. KBapku. §97-98
65 KontponbHas padora Ne5 «®Dusuka aTOMHOTO si7pay [TosT §80-98
66 ®u3nKa U METO/bl HAYYHOTO ITO3HAHUS 3akmouyenue ctp 408-412
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