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NOACHUTEJIbHAA 3ATNMNCKA

[Ipenmaraecmass paboyass mporpamMma 1o (Gu3MKe IJjIs cpeaHeil (IToJiHoi) 00-
reo0pa30BaTeTbHON IIKOIBI Pealnu3yeTcs TIPHU MCIOIb30BaHUN YIeOHUKOB «Du-
3uka» mist 10 u 11 kiaccoB cepumn «Kimaccuueckuit kypc» aBropoB [. . Ms-
kumeBa, b. b. byxosuesa, H. H. Corckoro, B. M. YapyruHa mon penakuuei
H. A. IlapdeHrtbeBoii.

IIporpamma cocTaBjieHa Ha OCHOBE:

— TpeboBaHUII K pe3yJbTaTaM OCBOCHMSI OCHOBHOI 00Opa3oBaTeIbHOM IpPO-
rpamMMbl cpemgHero obmiero oopasoanust (OOIT COO), npencraBieHHBIX B De-
JIiepalbHOM TOCYyIapCTBEHHOM obOpasoBaTenbHoM cTaHmapte (DPI'OC) cpemHero
o011ero o6pa3oBaHUs;

— IIpumepHOii OCHOBHOM 00pa30BaTEJbHOM IMPOrpaMMbl CPEIHEIro OOIIEero
oOpa3oBaHUsI.

B Heil TakXe yYTeHBI OCHOBHBIC WUIEU M IIOJIOKCHUS HpOrpaMMbl (DOPMUPO-
BaHUSI U Pa3BUTUS YHUBEPCAJIBbHBIX YUeOHBIX OEUCTBUI IS CpeaHero (IIOJIHOTO)
o011ero o6pa3zoBaHUsI U COOJIIOIEHA IIPEeEeMCTBEHHOCTh ¢ [lpumepHOii Tporpam-
MO mo (U3MKe IJII OCHOBHOTO OOIIEro o0pa3oBaHUS.

B paGoueit mporpamme isi cTaplieil IIKOJIbI MPEIyCMOTPEHO pPa3BUTHE BCEX
OCHOBHBIX BUJOB JESITeJIbHOCTU, TIPEACTaBIEHHBIX B IporpaMMe OCHOBHOTIO 00-
mero odpa3oBaHUsI.

OCcoOeHHOCTU MpOrpaMMbl COCTOSIT B CJEAYIOIIEM:

— OCHOBHOE€ COJepKaHMe Kypca OpPUEHTHUpPOBaHO Ha ocBoeHue IlpumepHoii
nporpamMmMbl COO u DyHaaMEHTAJIbHOIO SiApa coiepKaHUs (PU3UYEeCKOoro odpa-
30BaHUS;

— OCHOBHOE coigpxkaHue Kypca MpeacTaBiIeHO Ijsg 0a30BOTO M YIIYyOJIEHHO-
ro ypoBHEW U3ydyeHUs (DUBUKH;

— 00bEM M mIyOMHA M3y4YyeHMs y4eOHOro maTepuajia OIIPENeIsIIOTCSI OCHOB-
HBIM coAepKaHUEM Kypca U TpeOOBaHUSMM K pe3yJbTaraM OCBOECHMSI OCHOB-
HOI 00pa3oBaTeJIbHOM IIPOTpaMMbl Y MOJYYAIOT MATbHEHIIYI0 KOHKPETU3ALIMIO
B MPUMEPHOM TEMATUUYECKOM IJIAHUPOBAHUU;

— OCHOBHOE coIepXaHWe Kypca M IIpUMEpHOE TeMaTUyecKoe INTaHUpOBa-
HUE OIPENedioT colepXaHue W BUAbLI JESATEIbHOCTU, KOTOPbIE IOJIKHBI ObITh
OCBOEHbI OOydYaloUIMMUCA NMPU U3YYEeHUU (PU3MKKU Ha 0a30BOM U YIITyOJIEHHOM
YPOBHSIX;



— B Hell COmepXUTCS MPUMEPHBIA MepedeHb Ja00PaTOPHBIX U TTPAKTUICCKUX
paboT, He BCe M3 KOTOPBIX 00SI3aTeNbHBI [JIS1 BBIITOJTHEHUS; YIUTEIh MOXET BBI-
OpaTh M3 HHUX Te, IJIS TPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS B
LIKOJIE.

OcBoeHue TmporpaMmbl 1o ¢GuU3MKe obecrieuruBaeT OBJAJeHUE OCHOBaMU
y4eOHO-UCCAeA0BATEIbCKOM NesATeIbHOCTA, HAayYHBIMU METOIaMM DPEIlIeHUs pa3-
JIMYHBIX TEOPETUYECKUX M MPaKTUUYSCKUX 3aiad.

Metononoruyeckoit ocHoBoit PI'OC COO sBasieTcsl CUCTEMHO-IeSITeIbHOCT-
HbIi Tonxon. OCHOBHbIE BUABI YYEOHON NESITENbHOCTU, IPEACTaBICHHbIE B Te-
MaTUYECKOM IUIAaHUPOBAHUM JAaHHON pabouell mporpamMMbl, MO3BOJSIOT CTPOUTH
npoiiecc 00yyeHusT Ha OCHOBE JaHHOro mnoaxoma. B pesyiabrate KOMIETEHIIMH,
copMUpOBaHHBIE B IIKOJE€ MPU WU3YyYeHUM (DU3MKU, MOTYT BIOCJIEACTBUU MC-
MMOJIb30BATbCS YYAIIMMMCS B JIIOOBIX XKM3HEHHBIX CUTYaIIUsIX.

Pabouass mporpamMMma BKJIIOYAeT CJAEAYIOIINE pPa3deibl:

1. IlosicHuTenbHasT 3amMcKa, B KOTOPOM KOHKPETU3UPYIOTCS OOIIue Leaun
cpemHero oOpa3oBaHMs C YYETOM creur@uky (GU3NKKU KaK ydeOHOTo Ipeamera.

2. OOmasg xapaKTepuUCTUKA y4eOHOIo IIpeaMeTa.

3. MecTto Kypca (pu3uMKuU B y4eOHOM ILIaHE.

4. Pe3ynabraThl OCBOCHUS Kypca (PM3UKUA — JIMIHOCTHBIC, METAIpeaIMeTHBIE 1
MnpenMeTHbIC.

5. ConepxaHue Kypca (pU3MKH.

6. IlpuMepHOe TeMaTW4YeCKOe TUIAHMPOBAHHWE C OIpenejiecHUeM OCHOBHBIX
BUJOB Y4eOHOW AEATEILHOCTU YyYalllMXCsl TIpU U3YYEHUM Kypca (PU3MKU.

7. Tlnanupyemble pe3yabTaTbl M3YYeHUsI Kypca (DU3UKM.

8. PexoMeHaaluy Mo MaTepUalbHO-TEXHUYECKOMY U y4EOHO-METOOUUYECKOMY
obecrieyeHUI0 00pa3oBaTeIbHOTO IMpoliecca.



OBLWAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA

®dusmka, Kak Hayka O Hambojee OOIIMX 3aKOHAX IPUPOIbI, BHICTYMAasT B Ka-
YecTBe y4eOHOTO TpenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAd B CUCTEMY
3HaHUU 00 okpyxarwiueM mupe. LKompHBIN Kypc dU3MKM — cucTteMooOpasy-
OLIMIA JJI1 €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, MOCKOJbKY (hU3nuecKue
3aKOHBI JieXaT B OCHOBE COAepXaHUsI XMMUU, OUOJOoruu, (hU3NUEeCKOl reorpa-
¢unu 1 acTpOHOMUM.

NzyuyeHue (pu3uku siBasieTcsl HEOOXOAMMBIM HE TOJIbKO ISl OBJIAIEHUSI OCHO-
BaMU OJIHOW M3 €CTECTBEHHBIX HayK, SIBJSIIOIIECS KOMITOHEHTOH oO0I1ero oo0-
pazoBaHus. 3HaHUE (U3UKU B €€ MCTOPUUYECKOM Pa3BUTHUM MOMOTAET YEJIOBEKY
MOHATH Mpouecc (GOPMUPOBAHUS IPYTMX COCTABISIIOLIMX COBPEMEHHOW KyJIbTY-
pol. I'yMaHuTapHoe 3HayeHUe (U3MKHM KaK 00s3aTebHOU 4YacTu oOIIero oodpa-
30BaHUSI COCTOUT B TOM, UTO OHA CITOCOOCTBYET CTAHOBJIEHUIO MUPOIOHWMAaHUS
U PA3BUTUIO HAYYHOTO CIIOCO0A MBIIIJIEHUS, TO3BOJISIONIETO0 OOBEKTUBHO Olle-
HUBaThb CBeNeHUsI 00 oKpyxkaltomieM Mupe. Kpome Toro, opiageHue OCHOBHBIMM
¢u3nYecKMMM 3HAHUSIMM Ha 0a30BOM YpPOBHE HEOOXOMMMO MpaKTUYECKU KaxK-
IIOMY 4YeJIOBEKY B COBPEMEHHOM >KM3HM.

Hna pemieHus 3agad GOpPMUPOBAHUS OCHOB HAYYHOTO MUPOBO33PEHMS, pas-
BUTHST MHTEIJIEKTYAJIBHBIX CITOCOOHOCTE M TMO3HABATEILHBIX WHTEPECOB IITKOIb-
HUKOB B TIpoliecce M3ydeHUs (PU3MKM OCHOBHOE BHUMAaHWE CIEOyeT YICISITh He
CTOJIBKO TIepemadye CyMMBbI TOTOBBIX 3HAHWI, CKOJBKO 3HAKOMCTBY C MeETOZAMM
Hay4yHOTO TO3HaHUSI OKPYXKalIlero MUpa, MocTaHOBKE MpoOJeM, TpeOyrIIuX OT
yyaluxcsli CaMOCTOSITEJIbHON JeSITeJIbHOCTU MO MX pa3pellieHUIo.

e nsyyeHus: (Gpu3MKU B cpenHeil (MOJHOI) IIKoe:

— ¢opmupoBaHue Y OOydarolIMXCsl YBEPEHHOCTU B LIEHHOCTU OOpa3oBaHUs,
3HAUUMOCTH (DU3UYECKUX 3HAHUN I KaxXIOTo 4YeJoBeKa HEe3aBUCHMMO OT ero
npodeccuoHaabHON eITeIbHOCTH;

— OBJIaJIcHE OCHOBOIOJIAraloMMu QU3NIYECKMMHU 3aKOHOMEPHOCTSIMU, 3a-
KOHAaMM U TEOpUsIMU; paclIMpeHHEe O00bEMa HCIOJb3yeMbIX (PM3UUYECKUX ITOHSI-
TUI, TEPMUHOJIOTUM U CHUMBOJIUKM;

— npuoOpeTeHue 3HaHUKM O (yHIAMEHTAJIbHBIX (PU3MUECKMX 3aKOHaX, JiexKa-
X B OCHOBE COBPEMEHHOM (hM3MYECKOl KapTUHBI MUpa, O HamboJiee BaxKHBIX
OTKPBHITUSX B O0JacTh (PU3MKHU, OKa3aBIIMX OTpenesisioniee BIWSHUE Ha pas-
BUTHE TEXHWKW W TEXHOJIOTMU; TOHUMaHWe (U3NMIECKON CYITHOCTU SIBICHMUIA,
HabromaeMbIx BO BceneHHOIT;



— OBJIaZICHME OCHOBHBIMU METOJaMM HAydyHOTO TO3HAHWS TPUPOAbI, UCTOIb-
3yeMbIMU B (husrke (HabJIoIeHUe, OoNucaHue, U3MEpPEeHUe, BbIABUXEHUE TUIO-
Te3, MPOBEIEHUE SKCIIEPUMMEHTA); OBJIaicHUME YMEHUsIMU oOpabaThiBaTh JaHHbBIE
9KCIIepUMEHTa, OOBSCHSATh MOJYYEHHBIE pe3yJibTaThl, YCTaHABIMBATh 3aBUCHUMO-
CTU MexXay (hU3MUYEeCKUMM BeJIMYMHAMU B HaOJ0JaeMOM SIBJCHWUM, NeJaTh BbI-
BO/IbI;

— oTpaboTKa yMeHHsl peliaTh (pusnuecKue 3agayd pa3HbIX YPOBHEH CJIOXK-
HOCTH;

— TIpUOOpeTeHue: OIbITa Pa3HOOOPA3HOM NEATEbHOCTH, ONbITA MO3HAHUS
U CaMOIIO3HAHWUS; YMEHUM CTaBUTb 3alayd, pellaTbh MPOOJEMbl, NMPUHUMATh
pelieHusi, UcKaTb, aHAJIU3MPOBATh U 0OpadaTbiBaTh WHGOPMAIINIO; KIIIOYEBBIX
HaBBIKOB (KJIIOUEBbIX KOMIETEHIIMI), UMEIOIIMX YHUBEPCATbHOE 3HAUYEHUE: KOM-
MYHMKAllMM, COTPYyOIHMYECTBa, M3MepeHUil, 3¢pHEeKTUBHOro M 0E30I1aCHOr0 MC-
MOJIb30BAHUS PA3JIMUHBIX TEXHUUYECKUX YCTPOMCTB;

— OCBO€HME CII0OCOOOB MCMOJAb30BaHUSI (DU3UUYECKUX 3HAHWUU ISl pelieHUs
MpakTUYECKUX 3ajlauy, OOBbSICHEHUS SIBJIEHUN OKpYXKalolllel NeCTBUTEbHOCTH,
obecrieueHusi 0€30MaCHOCTU XWU3HU U OXpaHbl MPUPOIbI;

— Ppa3BUTHE I[103HABATEJbHBIX WHTEPECOB, WHTE/UIEKTYaIbHBIX W TBOpYE-
CKMX CITOCOOHOCTENM B Ipoliecce MpUOOpeTeHUs] 3HAHUKM C HCIIOJb30BaHUEM
pa3IMYHbIX MCTOYHUKOB WH(MOPMALMM U COBPEMEHHbIX MWH(OPMalIMOHHBIX
TeXHOJIOTUI; yMeHMI (hopMyIUpoBaTb U OOOCHOBBIBATb COOCTBEHHYIO TO3U-
LIMI0 MO OTHOLIEHUIO K (u3nueckoil HHGpoOpMalUu, IOoJydyaeMoil U3 pa3HbIX
WCTOYHUKOB;

— BOCMHUTaHUE YBAXUTEJIbHOTO OTHOIIECHUSI K YYEHBIM U UX OTKPBITUSIM,
YyBCTBA TOPJOCTU 332 POCCUMCKYIO0 (DU3UYECKYIO HAYKY.

OCcoOGeHHOCTh 1igJIenosaraHust 1jisi 6a30BOro ypoBHSI COCTOUT B TOM, YTO 00-
YY€HUE OPUEHTUPOBAHO B OCHOBHOM Ha ¢dopMuUpoBaHHE Yy oOydarommxcs o00-
el KyJabTypbl U HAay4yHOrO MHPOBO33PEHMUSI, Ha MCIMOJb30BAHUE MMOJYYEHHbBIX
3HAHUMA U YMEHUI B MOBCEAHEBHOM >KU3HMU.

OcoOeHHOCTDb liedenojaraHus mjs yeayoaéHHoe0 YpPOoG8Hsi COCTOUT B TOM,
yTOObl HAIpPaBUTh AKTMBHOCTb CTaplIEKJIACCHUKOB Ha MOATOTOBKY K Oymyliei
npodecCuoOHAILHON AeATeIbHOCTU, HAa (DOPMUPOBAHUE YMEHUM U HABBIKOB, He-
00XOAMMBIX ISl MPOMOJKEHUsI O0Opa30BaHWSl B BBICIIMX YUeOHBIX 3aBEIECHMUSIX
COOTBETCTBYIOILIETO MPOdUIIsi, a TaKXkKe Ha OCBOeHUE 00bEéMa 3HAHWIA, JOCTATOU-
HOTO IIJIsi MPOMOJDKeHUSI 00pa3oBaHMs U caMOOOpa3oBaHUS.

ConepxaHue Kypca (U3MKM B TporpaMMe CpeaHero oOllero oopaszoBaHMsI
CTPYKTYpUpYeTCSl Ha OCHOBe (DU3MYECKMX TEOpMii M BKJIIOYAET CJeaylole
paznenbl: HaydyHbI MeTOJ TO3HAaHUSI MPUPOIbI, MEXaHWKa, MOJIEKYJIspHas (u-
3UKa M TepMOAMHAMUKA, 3JEKTpOAMHAMMKA, KojeOaHWsI W BOJHBI, OITHKA,
crnielManbHasi TeOpusl OTHOCUTEIbHOCTU, KBaHTOBasl (pusnkKa, cTpoeHue BceneH-
HOW.
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MECTO KYPCA ®U3NKWN B YHEBHOM TJIAHE

B coorBercTBUM ¢ 0asucCHBIM YYEOHBIM IUIAHOM Kypcy (PU3MKU CpemHei
(TTOJIHOM) LIKOJIBI MPEeAIIecTBYeT Kypc (DU3MKU OCHOBHOM IIKOJBI (7—9 Kjacchl),
BKJTIOUAIOIINI 3JIeMEHTapHbIE CBEIeHUS O (PU3NUECKUX BEIMIMHAX U SIBICHUSIX.

Ha srtame cpemgHeil (ITOMHOI) IIKOJBI BO3MOXHO M3ydeHHE OOYYaroIIMMMUCS
€CTEeCTBO3HAHUS MO0 (u3MKKU Ha 0a30BOM WIM YIIIyOJIEHHOM ypoBHe. M3yue-
HUe (GU3UKNA Ha 0a30BOM ypOBHE MOXET OBITH MPETyCMOTPEHO TPU COCTaBICHUM
YU4eOHBIX TUIAHOB YHUMBEPCAJIBHOIO M COLMAIbHO-3KOHOMUYECKOro Mpoduiei,
a TakXke MEIUKO-OMOJOTMYEeCKOro M 3KOJOTMYECKOTO HaIlpaBieHUN €CTEeCTBEH-
HO-Hay4yHoro Tnipoduisi. M3ydeHue ¢uU3MKM Ha YIIyOJIEHHOM YPOBHE MOXET
ObITh MPEIYCMOTPEHO TIPU COCTAaBJAGHUU YUeOHBIX TIJIaHOB (hU3MKO-MaTeMa-
TUYECKOTO, TEXHOJOTNUeCKOro (MHKEHEPHOIo) U €CTeCTBEHHO-HAYYHOTO Mpodu-
JIeH.

JlaHHasg pabouasi TiporpamMma 1o (usmuke Ay 0a30BOTO YpPOBHSI COCTaBJIeHa
n3 pacuéra 136 4 3a gBa roma oOydyeHust (mo 2 4 B Hememo B 10 m 11 kmac-
cax); B nporpamme yureHo 10% pesepBHOro BpemeHu. st yriyGI€HHOIO ypoB-
Hs u3ydyeHus (GU3MKHU Iporpamma paccuuTaHa Ha 340 4 3a nBa roma oOydeHUs
(mo 5 u B Hememo B 10 m 11 kiaccax); B mporpamme yuyreHo 15% pesepBHO-
ro BpeMeHU. Pe3epBHOE BpeMsl YUIUTENIb MOXKET MCIIOB30BaTh IJIS YBEITWUICHUS
BpeMEHU Ha W3y4yeHWe OTIENbHBIX TeM Kypca (PU3UKM B 3aBUCHUMOCTH OT IIO-
TpeOHOCTE ydJaImuxcsd. YYUTBIBAaeTCS Takke TOT (hakT, YTO peaybHas IIPOHOJI-
KUTEJIBHOCTh YYeOHOTO TOma BCerma OKa3bIBaeTCs MEHBIIIe HOPMAaTHUBHOM.

PE3YJIbTATbl OCBOEHUA KYPCA ®U3IUKU

JlesiTenbHOCTh 00pa30oBaTebHOM OpTraHMW3alMKu O0IIero odopa3oBaHuUs MPU 00-
yyeHUU (U3MKe B CpelHeil IIKoje AOJKHA OBbITh HalpaBlieHa Ha JOCTUXKCHUE
00OyYaIIMMHUCS CHEAYIOIINX JJAYHOCTHBIX Pe3yJIbTATOB:

— YMEHUE YIPaBJIsITh CBOEH IMO3HABATEJIbHON AESITEIbHOCTBIO;

— TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM YMCJIe camMmooOpa3oBa-
HUIO, HAa MPOTSLKEHUM BCEM XKM3HU; CO3HATEIbHOE OTHOIIEHME K HEeIPEPhIBHOMY
0o0pa3oBaHUIO KaK YCIOBMUIO YCHEIIHOW MNpodecCMOHAIbHOM M OOIIEeCTBEHHOM
JIeSITEIbHOCTH;

— YMEHMe COTpPYyIHMYAThb CO B3pPOCJBIM, CBEPCTHUKAMH, IETbMU MJIAIIIETO
BO3pacTa B 00pa3oBaTeIbHOI, yUeOHO-UCCIEI0BATENIbCKOM, IIPOSKTHOM 1 IPYTrUX
BUIAX JESITEIbHOCTH;

— ¢c(OpPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HayKW; OCO3HAHME 3HAYMMOCTH HayKH, BJIaIeHUSI HOCTOBEP-
HOM mH(OpMaLMeil O IePeOOBbIX HOCTIDKEHUSIX M OTKPBITUSIX MUPOBOM U OTe-
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YeCTBEHHOM HayKW;, 3aMHTEePECOBAHHOCTb B HAyYHBIX 3HAHMSIX OO YCTPOMCTBE
MHpa M OOIIEeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— YYBCTBO TOPHOCTU 3a POCCUMCKYIO (PU3MIECKYI0 HayKy, TYMaHU3M;

— TIOJIOKUTEILHOE OTHOIIEHWE K TPYydy, LeJIeyCTPeMIEHHOCTD;

— DJKOJIOTMYEeCKash KyJIbTypa, OepeskHOe OTHOIIeHWE K POTHOW 3emyie, MpH-
pomHbIM OoratcTtBaM Poccum M Mupa, TOHMMaHHE OTBETCTBEHHOCTHM 3a COCTOSI-
HUE TPUPOTHBIX PECYPCOB M pa3yMHOE MPUPOIOIOIb30BaHUE.

MeTanpeaMeTHbIMU  Pe3yJIbTATAMUA OCBOCHUS BBIIMYCKHUKAMU CpEIHEN
LIKOJIbI TTPOrpaMMbl O (PU3MKE SIBJISIIOTCS:

1) oceoenue peeynsimueHvIX YHUBEPCANbHbIX YUEOHbIX OeUCMEUIL:

— CaMOCTOSITEeJIbHO OTpeNessiTh 1ieJiu, CTaBUTh U (POPMYJIUPOBATH COOCTBEH-
Hble 3a7auu B 0Opa3oBaTeIbHON NESITEIbHOCTU W XKM3HEHHbBIX CUTYalLUsIX;

— OLIEHUBATbh pecypchbl, B TOM 4YHWCJIe BpeMsl U JIpyrMe HemaTepuasbHble pe-
CypChl, HEOOXONUMBIE s TOCTHMXKEHUs MOCTaBJISHHOW paHee Leiu;

— COIOCTaBJISITh UMEIOIIHUECS BO3MOXHOCTU W HEOOXOAUMBIE IS JOCTUKE-
HUSI LU PEeCcypCHhl;

— OMpeaeNsiTh HECKOJbKO MyTell JOCTUXKEHUSI TOCTaBJICHHOM 1IeNu;

— 3amaBaTh NapaMeTpbl U KPUTEPUU, MO KOTOPBIM MOXHO OIPEIEIUTb, YTO
11eJIb JOCTUTHYTA;

— COMNOCTAaBJISITh TOJYYEHHBIM pe3yabTaT NesTeIbHOCTU C MOCTABJIEHHOW 3a-
paHee LEeJbIO;

— O0CO3HaBaTh TOCIEACTBUSI JOCTUXEHWS MOCTABJIEHHON 1IeJIM B AESATEIbHOC-
TH, COOCTBEHHON XXW3HU 1 XXM3HU OKPYXAIOILIWX JIIOACH;

2) oceéoeHue NO3HABAMEAbHbIX YHUBEPCANbHbIX YUEOHbIX OelicCmEUll:

— KPUTHUYECKU OLIEHMBATh U MUHTEPIIPETUPOBATH MHMOPMALIMIO C Pa3HBIX MO-
3ULINN;

— pacrno3HaBatb U (PUKCUPOBATh MPOTUBOPEUYNST B UH(POPMALIMOHHBIX UCTOY-
HUKaX;

— HCIIOJIb30BaTh pa3jUuHbIe MOJEJbHO-CXeMaTUYeCKue CpencTBa sl Tpe-
CTaBJICHUSI BBISIBJEHHBIX B MH(OPMAIIMOHHBIX MCTOUHMKAX TMPOTUBOPEUMIA;

— OCYLIECTBJISITb Pa3BEPHYTHIM MH(MOPMALIMOHHBIA MOUCK U CTaBUTh Ha €ro
OCHOBE HOBbIe (YUeOHble M MO3HaBaTe/IbHBIC) 3a1aul;

— HCKaTb M HaXoAWUTh OOOOIIEHHBIE CIIOCOObI pEllIeHMS 3aaay;

— TIPUBOJUTH KPUTUYECKUE APTYMEHTBI KaK B OTHOILIEHUU COOCTBEHHOTO Cy-
XKOEHUs, TaK U B OTHOLUEHUU NEUCTBUN M CYXXIEHUMH APYroro 4ejaoBEKa;

— aHaJIu3MpoOBaTh U MPeodpa3oBbIBATHL MPOOJEMHO-NPOTUBOPEUYNBBIE CUTY-
aluu;

— BBIXOJUTb 32 paMKW y4dyeOHOro IMpeaMeTa W OCYLIECTBJAThH lieJieHanpaB-
JIEHHBI MOMCK BO3MOXHOCTU ILIMPOKOIO IEepeHOoca CPEACTB M CIIOCOOOB Jeii-
CTBUS;
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— BBICTpauBaTh WMHAWBHUAYAJIbHYIO OOpa30BaTEIbHYI0 TPACKTOPUIO, YIUTHI-
Bag OrPaHUYEHUS CO CTOPOHBI NPYIMX YYaCTHUKOB M PECYpPCHBIE OTpaHuyYe-
HUSI;

— 3aHUMaTbhb pa3Hble MO3UIIMU B MO3HABATEJIbHON NesATeIbHOCTU (ObITh yye-
HUKOM U YyuutesieM; (hopMyJUpoBaTh 0Opa3oBaTe/ibHbI 3alpoCc U BbIMOJIHSTh
KOHCYJIbTaTUBHbIE (DYHKIIMU CaMOCTOSITEJIbHO, CTaBUThb IpodjieMy U paboTaThb
Haj e€ pelleHWeM; YMpaBisiTb COBMECTHOI IMO3HABaTEJNbHON AESATEIbHOCTBIO U
MOAYUHSITHCSA);

3) oceoeHue KOMMYHUKAMUBHBIX YHUBEPCAAbHBIX Y4eOHbIX Oelicmeull:

— OCYIIECTBJISITh AEJOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U
CO B3poCJIbIMM (KaK BHYTPU OOpa30oBaTeIbHOM OpraHu3aluM, Tak U 3a €€ Ipe-
JenaMu);

— IpU OCYIIECTBJIEHUM IPYMIIOBOM pabOThl ObITh KaK PyKOBOOMTEIEM, TaK U
YIEHOM IIPOEKTHOM KOMaHAbl B pa3HbIX PoOJsgx (reHepaTopoM Haei, KPUTUKOM,
WCIOJHUTEIEM, IIPE3CHTYIOIIUM U T. II.);

— pa3BEPHYTO, JOTMYHO M TOYHO M3JaraThb CBOIO TOUKY 3PEHUSI C MCIIOJIb30-
BaHMEM aAeKBaTHBIX (YCTHBIX U IMCHMEHHBIX) SI3BIKOBBIX CPEICTB;

— pacrno3HaBaThb KOH(IMKTOI€HHbIE CUTyalluM W MpedoTBpallaTh KOH(INK-
Thl OO WX aKTUBHOI (Pa3bl;

— COIVIacOBbIBaTh TO3ULIMKU YJIEHOB KOMaHIbl B TMpollecce paboThl Haa 00-
IIIUM TPOAYKTOM/pelIeHUEM;

— MPEeACTaBIsATb MYOJUYHO Pe3yJibTaTbl MHAMBUAYAJIbHOW W TPYINIOBON aesi-
TeJIbHOCTU KaK Mepea 3HAKOMOM, TaK W Tepel He3HAKOMOW aynuTOpueid;

— ToaOupaTh MapTHEPOB MJIsl EJOBOM KOMMYHUMKAlLMU, UCXOAs M3 cooOpa-
JKEHUI pe3yJbTaTUBHOCTU B3aMMOIEWCTBUS, a HE JIMYHBIX CUMIIATUIA;

— BOCIIPUHMMATh KPUTUYECKHWE 3aMe4yaHMUsI KaK pecypc COOCTBEHHOIO pas-
BUTUS,

— TOYHO M €MKO (OpMY/IMPOBaTh KaK KPUTHUUYECKUE, TaK U OHOOpUTEIbHbIE
3aMeYyaHUsl B aapec APYyTUX JIIOACH B paMKax JeJOBOW M 0O0pa30BaTeIbHOM KOM-
MYHMKallMM, U30erass Impu 3TOM JIMUHOCTHBIX OLIEHOYHBIX CYXICHUI.

IIpenMeTHBIMM Pe3yJIBTATAMM OCBOCHUS BBIMYCKHUKAMU CPEIHEN IITKOJIbI
MPOTpaMMBI N0 (U3MKe Ha 6a30BOM YPOBHE SIBIISTIOTCS:

— Cc(OPMUPOBAHHOCTh MPENCTABICHUI O 3aKOHOMEPHOW CBSI3M W ITO3HAaBa-
€MOCTU SIBJISHUI TIpUpoAbl, 00 OOBEKTUBHOCTM HAyYHOIO 3HAHUS, O POJIU U
MecTe (PM3UKU B COBPEMEHHOI HayYyHOI KapTWHE MUpa; MOHWMaHWe poiau u-
3UKU B (DOPMUPOBAHUM Kpyro3opa M (PYHKIMOHAJIBHOM I'PaMOTHOCTU 4esioBeKa
JUIST pelleHUsT TIpaKTUYEeCKMX 3a/adv;

— BJIaJICHWE OCHOBOIIOJATAIOIINUMU (PUBUUECKUMHU TTOHSITUSIMU, 3aKOHOMEp-
HOCTSIMU, 3aKOHAMMW M TEOPUSIMU;, YBEPEHHOE TIOJb30BaHMEe (PU3UYECKON Tep-
MUHOJIOTUEl U CUMBOJIMKOIA;




— ¢c(OPMUPOBAHHOCTh TMPEACTABICHUN O (PU3MUECKOI CYIIHOCTU SIBJICHUI
npupoabl (MeXaHMYECKUX, TeIJIOBBIX, 3JeKTPOMArHUTHBLIX M KBAHTOBBIX), BUIAX
MaTepum (BEIIECTBO U MOJe), OBMXKEHUM KaK CIIOCO0e CyIeCTBOBAaHMS MaTepUU;
YCBOEHME OCHOBHBIX MAE MEXaHUKH, aTOMHO-MOJIEKYJISIDHOTO YYEHUSI O CTpOe-
HUUM BEIIECTBA, BJIEMEHTOB 3JIEKTPOAMHAMUKUA M KBAaHTOBOW (DM3MKM; OBIaACcHUE
MOHSATUIHBIM aMIapaToM M CHUMBOJMYECKUM SI3BIKOM (DU3MKM;

— BJaJieHWEe OCHOBHBIMM METONAMM HAy4YHOTO ITO3HAHMS, HCIIOJb3yeMbIMU B
dusnke: HaGIIOIEHNE, ONMCAaHUE, U3MEpPEeHMEe, SKCIIEPUMEHT; BJlaJileHue YMEHM-
sIMU 00pabaThiBaTh pE3yJabTaTbl M3MEpPEHUI, OOHAPY>KMBaTh 3aBUCUMOCTb MEX-
1y (GU3MYEeCKUMHU BeIUYMHAMU, OOBSICHSITH MOJYyYEHHbIE pe3yjbraTbl U AeiaTh
BBIBOJIbI;

— BJaJIeHME YMEHUSMHU BbIIBUIaTh I'MIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIO-
Jarapuux (QU3NYeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IIPOBEPSTh MX IKCIEPU-
MEHTaJIbHBIMU CpeACTBaMM, (opMyJupysl LieJdb MCCIEIOBAHUS; BIIAACHUE yMe-
HUSIMU OIMUCHIBATh U OOBSICHSATH CAMOCTOSITEIbHO IPOBEAEHHBIE SKCIICPUMEH-
Thl, aHAJIM3UPOBATh PE3yJbTaThl IIOJIYYEHHOM M3 3KCIIEPUMEHTOB MH(pOpMALINH,
ONpeneisiTh JOCTOBEPHOCTh IIOJIyYEHHOIO pe3yibTara;

— YMEHHE pellaTh MPOCThie (pU3MUecKue 3amadiu;

— c(hOpMHUPOBAHHOCTb YMEHMS IIPUMEHSTh MNOJIyYEHHbIE 3HAHUS OIS OO0b-
SICHEHUSI YCJIOBUI IIPOTEeKaHUSI (PU3NYECKUX SIBJICHUU B IPUPOIAE M IJISI IPUHSI-
TUS TIPaKTUYECKUX PEIIeHUId B NMOBCEOIHEBHOM >KM3HMU;

— TIOHMMaHue (PU3NUECKMX OCHOB M IIPUHLMIOB aeiicTBusl (pabOThl) Ma-
IIMH M MEXaHW3MOB, CPEACTB NEpPeABVIKEHUS U CBSI3U, OBITOBBIX HPHOOPOB,
MPOMBIIIJIEHHBIX TEXHOJIOTMYECKUX IPOLECCOB, BIUSHUS MX Ha OKPYXKaIOIIyIO
cpeny; OCO3HAaHME BO3MOXHBIX IPUYMH TEXHOTCHHBIX M 3KOJOTMUYECKMX KaTa-
cTpod;

— chopMUPOBAHHOCTh COOCTBEHHOW MO3MIIMU TI0 OTHOIIEHUIO K (usnye-
CKOI MH(pOpManuu, IojlydaeMoil U3 pa3HbIX MCTOYHUKOB.

IlIpenMeTHble Pe3yabTaThl OCBOCHUS BBIMYCKHUKAMU CpeaHEl IIKOJbI IMpo-
rpaMMbl 1o ¢Ghu3MKe Ha yDIyOJEHHOM YPOBHE MOJKHBI BKIIOYATh TpeOOBaHUS
K pe3yibTaTaM OCBOEHHsI 0a30BOro Kypca M IOIOJHUTEIBLHO OTPaXKaThb:

— c(opMUPOBAHHOCTL CUCTEMBbI 3HAHUK 00 OOWWIMX (U3NYECKUX 3aKOHO-
MEPHOCTSIX, 3aKOHAX M TEOpMsIX U IIpeIcTaBIeHMU O aeiicTBUM BO BceeHHOI
GU3NIECKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX YCIOBUSIX;

— OTpabOTaHHOCTh YMEHHUS HCCIeOOoBaTb W  aHAJIM3UPOBATh pPa3HO-
oOpasHble (u3MUeckue SIBISHMUS U CBOMCTBA OOBEKTOB, OOBSICHSTH Treou3m-
YecKWe SBJICHUS W TPUHLMUIIBI pabOThl M XapaKTePUCTUKU IPUOOPOB M
YCTPOWCTB;

— YMEHHE pellaTh CIOXHBIC 3adadu;
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— BJAJeHNE YMEHMSIMHU BBIIBUIaTh T'MIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIIO-
Jarapmmx (GU3NYEeCKNX 3aKOHOMEPHOCTEHl M 3aKOHOB, IIPOBEPSITh MX IKCIIEPH-
MEHTaJIbHBIMU CpencTBamMu, (hopMyIMpysl LieAb MCCIASHOBAaHUS;

— BJlaJ€HUE METOJaMM CaMOCTOSITEJIbHOTO IIJIAHMPOBAHUSI U IIPOBEIE-
HUST (QU3NYECKUX DOKCIIEPUMEHTOB, OMNWCAHWS M aHajau3a IIOJIydeHHOUM W3Me-
puTelIbHON MH(GOpPMaLUM, ONpeleiieHUs HOCTOBEPHOCTU ITOJyYEHHOIO pe3yJib-
TaTa;

— chopMHUPOBAHHOCTbL YMEHMiI IIPOTHO3UPOBAThb, AHAJIM3UPOBATh U Olie-
HUBaTh IMOCJIEICTBUSI OBITOBOM W IPOM3BOICTBEHHOM NEsTEIbHOCTU YelOBeKa,
CBSI3aHHON ¢ (PU3MYECKUMU TIPOLIeCCaMU, C TMO3MLMM DKOJOTrMYecKoil Oe3zomnac-
HOCTHU.
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COOEP>XXAHUE KYPCA OU3UNKN

BasoBbIn ypoBeHb

DuU3UKA M €CTeCTBEHHO-HAYYHBII METO NMO3HAHUS NMPUPOIBI

®dusznka — ¢pyHIaMEeHTaIbHAs HayKa o Tipupoae. HaydHbrii MeTon mo3HaHUS.

Metonnl mcciaenoBaHus GU3NUECKUX SBIeHUN. MomenupoBaHue (U3NISCKUX
SBIIEHUI M TIporleccoB. Hayunbie dakTel m rumore3bl. Pusmdyeckue 3aKOHBI U
TPaHUIIBI UX HpUMeHUMOCTH. DPu3mdeckre TEOPUM W TPUHLIMIT COOTBETCTBUS.
Ddusnyeckre BeTWIUHEL. [lorpenHocT n3MepeHnit (U3NIeCKUX BeIMIUH. Poib
1 MecTo (GU3MKH B (DOPMUPOBAHUM COBPEMEHHON HAyJYHOW KapTWHBEI MHpa, B
MPaKTUYECKON JNeSITeNbHOCTU Joneil. Pusuka u Kyssmypa.

Mexanuka

I'paHUIBI TIPUMEHUMOCTU KJIacCMYECKO MeXxaHUKU. [IpocTpaHCTBO U BpeMsl.
OTHOCUTEIBHOCTh MeXaHUUeCKoro IBMKeHMs. Cucrembl orcuéta. CKalsipHble U
BEKTOpHbIe (u3ndeckue BenuuuHbl. Tpaektopus. Ilyte. Ilepememenue. Cko-
pocTh. YckopeHue. PaBHOMepHOEe M paBHOYCKOPEHHOE TIPSIMOJIMHEMHOE IBUIKE-
Hue. PaBHOMepHOe ABIMIKEHHNE MO OKPYKHOCTH.

BzaumoneiictBue Ten. SflBnenme wmnHepumu. Cuma. Macca. WMHepuuanbHbIe
cuctemMbl OoTcuéra. 3akOoHbl AMHaMUKUM HpbrlotoHa. Cuna TskKecTu, BeC, HEBECO-
MocTb. Cujibl YIPYrocTH, CUJIbI TpeHUs. 3aKOHBI: BCEMUPHOTo TsaroteHus, ['yka,
TpeHust. HMcnoav3oearue 3aKOHO8 MeXAHUKU 045 006SACHEHUS O8UNCeHUsl He-
OecHbix mea U 045 pa38UmMUs KOCMUYECKUX UCCAe008aAHULIL.

HMwmnynbe MaTepuadbHOW TOUKM U CUCTeMbl. MMIylbc cuibl. 3aKOH coxpa-
HEHUsl UMITyJIbca. MexaHuueckasi pabora. MollHOCTb. MexaHu4ecKasi dHepTUsl
MaTepuajJbHOM TOUYKM M CHUCTEMBI. 3aKOH COXpaHEHMS MEXaHUYECKOl SHEPruu.
Paborta cuabl TSKECTU U CUJIBI YVIIPYTOCTU.

PaBHOBecue marepuaabHOW TOYKU M TBEPHOTO Teiaa. MOMEHT CUIBL. YClo-
BUSI paBHOBecus. PaBHOBecue XuakocTu M raza. HasieHue. Jleuscenue cuod-
Kocmu'.

MonekynsapHasa ¢GpusMka m TEPMOIAMHAMHUKA

MonexkynsapHo-kuHetndeckass Tteopust (MKT) crpoeHust BemiectBa u  e€
SKCTIEPUMEHTAIBHBIE TOKAa3aTeldbCTBa. [eluioBoe paBHOBecue. AOCOIIOTHAS
TeMIlepaTypa KakK Mepa CpeaHeil KWHETUYeCKON SHEpPruM TEIUIOBOTO BUKE-
HUSI 4YacTull BellecTBa. Mojenb umaeanbHoOro rasa. JlaBjaeHue rasa. YpaBHeHUE

'TTynkTsl «PaBHOBecHe XUIKOCTH U Tasa», «JIMHAMUKa XUOKOCTH» OBLIM BKJIIOUCHBI B
I[IpuMepHYI0 OCHOBHYIO OOpa3oBaTebHYIO MpOrpaMMy CpeaHero oOIero oodpa3zoBaHMsI
B 2016 T.
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COCTOSIHUSI UieajibHOro rasza. YpaBHeHue MeHneneeBa— KianeiipoHa. ['azoBbie
3aKOHBI.

ArperaTHble COCTOSIHUSI BelllecTBa. B3auMHble NpeBpallleHUs] KUIKOCTU U Ta-
3a. Baaxcnocms 603dyxa. Mopenb cTtpoeHust kujakocteil. [ToBepxHocTHOe Ha-
TsbkeHue. Kpucraminyeckue u aMmopdHbIe Tena.

BHyTpeHHsis1 3Heprusi. PaGora u Teruonepenadya Kak CIOCOObI M3MEHEHUsI
BHYTpPEHHEl BHepruu. YpaBHeHMe TeljioBoro OanaHca. [lepBblii 3aKOH TepMOIu-
Hamuku. HeoOGpaTtuMocTh TeruioBbiX TiporieccoB. ITpuHumnbr aevictBust u KIT
TETIJIOBBIX MaIllWH.

OCHOBBI 3JIEKTPOAUHAMUKH

DekTpudyecKue 3apsAnbl. 3aKOH COXpaHEHMS 3JIECKTPUUYECKOTO 3apsida. 3aKoH
Kynona.

DnekTpuueckoe rmoJie. Hamnpsok€HHOCTh M MOTEHLMAl 3JeKTPOCTaTUYECKOTO
moJist. JIMHUM Hanpsok€HHOCTH M OKBUITOTCHIIMAIBHBIC TTOBEPXHOCTHU. [IpwHIMI
cyneprnosuuuu nojei. IIposoonuku u OusnreKmpuku 6 31eKmMpuvecKom HoJe.
DnexkTpoéMKocTh. KoHmeHcaTop.

[ToctosiHHbIN aaekTpuyeckuii Tok. Cuna Toka. ComnportusieHue. I[locnaeno-
BaTeJibHOE U Mapajjie/ibHOE COeIMHEHUEe MPOBOAHUKOB. 3akoH Jlxoyns—JleHa.
DnexTpoaBrKyliasg cuia. 3akoH OMa sl IIOJIHOM Lenu. DJIEKTPUYECKU TOK
B MPOBOMHUKAX, BJEKTPOJMTAX, MOJYNPOBOOHMKAX, razax M Bakyyme. Ceepx-
npoeoouUMoCcme.

MarnutHoe noje. BekTop MHAyKLIMM MarHUTHOTro Iojisl. JleiicTBMe MarHuT-
HOTO TIOJISI HAa MPOBOTHMK C TOKOM M IBMKYIIYIOCS 3apskeHHYI0 yactuity. Cuita
Amnepa u cuna JlopeHna. MarHuTHbBIE CBOMCTBA BeEIIECTBA.

SIBIeHMe 37eKTPOMArHUTHOM MHAYKUMM. MarHuTHbelii notok. IlpaBuio Jlen-
1ma. 3aKOH 3JEKTPOMArHUTHON WHIYKIIUW. SIBIeHne caMOMHIYKIUKW. WMHIYyKTUB-
HOCTb. DJICKTPOMArHuTHOE TI0JIe. DHepeust 34eKmpoMacHUMHO20 NOA.

Kojieoanust 1 BOJIHBI

Mexanunueckue kojebaHusi. IapmMoHudeckue kojebaHusi. CBoOOmHEBIE, 3aTy-
Xalolllie, BbIHYXXKIeHHbIe KoyiebaHus. IIpeBpailieHuss 3HEepruyd Mmpu KoJieOaHMSsIX.
Pezonanc.

OnexTpoMarHuTHbele KojebOaHus. KonebarenbHblii  kKoHTyp. IlepemeH-
HBI DJIEKTPUYECKUI TOK. Pezonanc 6 anekmpuueckoil uyenu. Kopomkoe 3a-
MbIKaHUe.

Mexanndeckre BOJHBI. [IpomoibHBIE M TIomepedHble BOJHBEL. CKOpPOCTh U
IUIMHA BOJIHBI. HMumepghepenyus u ougpaxkuyus. Duepeus 604HblL. 38YyKoGble
BOJIHbL.

DekTpoMarHuTHbele BOJHBI. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJH. Jlnamna3oHbl
3JIEKTPOMArHUTHBIX M3JIYYEHU M MX MpakTUYecKoe MpUMEeHEeHUe.
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Ontuka

I'eomeTpuueckas onthka. CKOpOCTh CBeTa. 3aKOHBI OTPAXEHUS U IIPEIOM-
JeHust ceeta. @opMysna TOHKO# JUH3BI. BOJIHOBBIE CBOICTBA CBETa: AUCIIEPCHSI,
nHTepPepeHns, TUPpaKns, MOJIpU3ains.

OCHOBBI CHENMAJILHOI TEOPHMH OTHOCHUTEJIHbHOCTH

IMocTynaTbl TeOpUU OTHOCUTETBHOCTU M CIEACTBUS M3 HUX. MIHBapMaHTHOCTH
MOIYJIS CKOPOCTH CBeTa B BaKyyMe. DHeprus 1Mokos. CBs3b MacChl M DHEPTUH
CBOOOMHOI YaCTUIIBI.

KBanToBas ¢uzuka. @Puzuka aToMa M aTOMHOIrO siipa

Tunoreza M. Ilnanka. ®otosnekrpuyeckuii 3pdekr. OnbiTel CToNeToBa. 3a-
KOHBI (poToaddekra. YpaBHeHue DitHmTeiiHa. DoToH. KopiycKyisipHO-BOJIHO-
Boii myanusm. Coomuouwernue Heonpedeaénnocmell leiizenbepea.

IInanerapHass momenb atoma. OOBSICHEHME JIMHEHYATOTro CIIEKTpa BOJIOpOAA
Ha OCHOBE KBaHTOBBIX MOCTyjaToB bopa.

CocTaB U CTpOE€HME aTOMHBIX siAep. DHEprusi CBSI3M aTOMHBIX sep. Bumbl
pamMoaKTUBHBIX MPEBPAIICHUI aTOMHBIX smep. 3aKOH paaroaKTUBHOTO paclia-
na. SAnepusie peakuuu. llenmHas peakuust meneHus: snaep. Ilpumenenue s0epHoil
SHepaul.

DneMeHTapHbIe YacTUIbl. DyHIAMEHTAJBHBIE B3aMOICUCTBHUS.

Crpoenne BceneHHoit

ConHeyHas cucTeMa: TUIaHeTbl M Majble Teja, cuctema 3emiusga—JlyHa. Crtpo-
eHue u a3Boonusa ComHua u 3BE3n. Kinaccudukanus 3BE3d. 3BE3ALI U MCTOU-
HUKU UX DHEPIUM.

Tl'amaktuka. CoBpeMeHHbIC MpPEeACTaBICHUSI O CTPOSHUU M 3BojoLuu BeeneH-
HOI.

YrnyOGnéHHbIN ypoBeHb

DU3UKA M €CTeCTBEHHO-HAYYHBII METOI NMO3HAHUSA NMPHPOIBI

®duzmka — (pyHIaMeHTalIbHAs HayKa O Tipupoxae. HaydHBIl MeTom Mmo3HaHUS
mupa. BzaumocBs3b Mexny GU3MKON U APYTUMMU €CTECTBEHHBIMU HayKaMu. Me-
TONBI HAYYHOTO WCCIemOBaHUSA (U3MUYECKNX sTBIcHUI. DU3ndecKre BEIUINHBI.
[TorpenmrtHOCT M3MepeHW (U3NYECKUX BeIWYUH. MomenmpoBaHUe SIBICHUNA W
MIPOIIECCOB TPUPONBL. 3akoHomMepHOCmb U caydatnocms. OU3MIeCcKre 3aKOHBI
U TpaHULBI UX TTpuMeHUMOocTH. Dusmueckre TeOpur M MTPUHIIMIT COOTBETCTBHUSI.
Ponb u mecto pusuku B (hopMHUPOBAHUN COBPEMEHHOW HAy4yHOUW KapTUHBI MU-
pa, B MPaKTUYECKOU AesATebHOCTU Joneil. Puzuka u xkyremypa.
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Mexanuka

IMpenMeT M 3amaum KJIaCCMYECKOM MeXaHUKM. KuHeMmaThdecKue XapaKTepu-
CTUKU MEXaHMYECKOro IBVKeHUs. Moaenu Ten W OBUMXKeHWid. [IpocTpaHCTBO U
BpeMsi. OTHOCUTEIBHOCTh MeXaHudeckKoro aBukeHust. Cuctembl orcuérta. Cka-
JISIpHBbIE M BEKTOpPHBIE (pu3mueckue BeanduHbl. Tpaektopusi. Ilyte. Ilepemerne-
Hue. CKopocThb. YckopeHue. PaBHOMepHOe M paBHOYCKOPEHHOE IIPSIMOJIMHEI-
Hoe nBmkeHne. CBoOogHOe TazeHue Tejaa. PaBHOMepHOe IBMXKEHME TOYKHU IO
OKpYyXHOCTU. [locmynamenvHoe u épawjamenvHoe 08uiceHue meepido2o mead.

B3aumoneiictBue Ten. fBinenve wmHepumu. Cuia. Macca. WHepuumanbHbIe
cucTeMbl OTcuéra. 3akoHbl muMHaMMKM HrploroHa. Cuia TsKeCTH, BeC, HEBECO-
MocTb. CuJibl YIIPYTOCTU, CUJIbI TpEeHMs. 3aKOHBI: BCeMUpPHOro TsiroreHus, I'yka,
cyxoro TpeHusi. Mcnojab3oBaHUe 3aKOHOB MEXaHUKM JJISI OObSICHEHUS IBUKEHUS
HeOeCHBIX TeJl M Ui Pa3BUTUSI KOCMUYECKUX UCCIEeNOBaHUN. Henenus, Habaro-
daemble 8 HEUHEPUUANbHbIX CUCeMax Omcuyémad.

VMmmynbe MaTepuajbHOW TOUKM U CHUCTEMbI Tell. 3aKOH M3MEHEHUS U CcOoXpa-
HeHMus ummnyiabca. Pabora cuibl. MexaHudyeckasi 2HEpPrusi MaTepualibHOM TOUYKU
M CUCTeMBI. 3aKOH M3MEHEHUSI U COXPAHEHUSI MEXaHUUYECKOW SHEPrum.

Jlunamuka epaujamenbHo20 08UNICCHUST ADCOAOMHO MEEpJdoco mend.

PaBHoBecue maTtepmajibHON TOYKM M TBEPHOro Tejda. MOMEHT CHJBL. YCJo-
BUS paBHOBeCHSI TBEPAOIO Tejla B MHEPLMAJbHON cUcTeMe oTcuéra. PaBHOBecue
KUAKOCTU U Taza. JlaBiaeHue. Jleuscenue mcudkocmeil u eazoe. 3aKOH coxXpa-
HeHus SHepeuu 6 OUHAMUKe HCUOKOCHU'.

MoaekyasipHasa ¢pu3MKa M TepMOIMHAMMKA

OcHOBBI MOJIeKyJIsIpHO-KUHeTu4Yeckoil Teopun (MKT) u TepMoamHaMUKM.

DKcriepuMeHTanbHble goka3arenabcTBa MKT. AGcosoTHasi TemmepaTypa Kak
Mepa cpenHell KMHETUYECKOW IHEPIMU TEIUIOBOTO NBUXKEHUS YacTHUIl BELIECTBA.
Mogenb uaeanpHoro rasa. JlasneHue rasa. CBs3b MeXIy OaBJIeHUEM U CpeaHei
KMHETUYECKON IHEPrUei MOCTYINaTeJbHOTO TEMJIOBOIO IBMXKEHUSI MOJEKYJ Wie-
aJlbHOTO Ta3za. Mogesib WaeaIbHOTO ra3a B TEPMOAMHAMMKE: ypaBHeHUE MeHue-
neeBa—KuianeiipoHa, BbIpaxkeHHe JIsI BHYTpeHHEH sHepruu. 3akoH JlajabroHa.
T'a30BbIe 3aKOHHBI.

ArperaTtHble cocTtossHus BemlectBa. MaszoBeie mnepexonbl. IIpeobpa3oBaHue
sHepruu B (a3oBbix nepexonax. HacwillleHHbIEe WU HEHAChIIIEHHbIe Mapbl. Biax-
HOCTb Bo3zayxa. Mogenb cTpoeHusi Xxuakocteil. IToBepXHOCTHOE HaTSIKEHUE.
CMauuBaHue M HecMauuBaHue. Kamwuisippl. Moneiib CTpoeHUsI TBEPABIX TeJl.
Mexanuueckue ceoticmea meépovix men. Kpucrannuueckue u amopdHbIe Tena.

'TlynkTsl «PaBHOBecHe KMIKOCTH U Ta3a», «JIMHAMUKa XUOKOCTH» ObLIM BKIIIOUEGHBI B
IIpuMmepHYI0 OCHOBHYIO OOpa30oBaTebHYIO IpPOrpaMMy CpeoHEro oOIero oodpa3oBaHMsI
B 2016 .
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BuyTtpenHsis sHeprusi. PaGora M Temsomnepemadya KakK CHOCOObI M3MEHEHMUS
BHYTpPeHHelW 3Hepruu. [lepBBIil 3aKOH TepMOIWMHAMUKU. AIMAbaTHBIN IIpolecc.
HeobGpatuMocTh TeruioBbIX mponeccoB. Bropoii 3akoH TepmommHamuku. I[lpe-
oOpazoBaHusl sHeprun B TeruioBbix MammHax. Hukn Kapno. KIT TteruroBoit
MAallWHBI. DKOJIOTMYeCKue IIPO0JeMbl TEIJIOHEPIeTUKH.

OCHOBBI 3JIEKTPOTUHAMUKH

IIpenmer u 3amauyu 27AEKTPOAMHAMMKU. DJIEKTPUUYECKOE B3aMMOACKUCTBUE. 3a-
KOH COXpaHeHHs 3jeKTpuueckoro 3apsma. 3akoH Kymnona. Hampsck€éHHOCTh 1
MOTEHIIMAJ BJIEKTPOCTATUYECKOTO TIO0JIs. [IpMHLMI CYNeprno3uliMu 3JeKTpude-
ckux mojeil. PasHocTh morteHIuanoB. [IpOBOOHUKN U AUSICKTPUKUA B 3JIEKTPO-
CTaTUYECKOM mojie. DieKTpudeckass €MKocTb. KoHaeHcaTop. DHeprust 3JaeKTpu-
YeCKOTO TOJIS.

IMocrossHHEbIT snekTpudyeckuii Tok. Cua TokKa. DJIEKTPONBIIKYIAs Cujia
(BAC). 3akoH OMa IS MOJHOM 3JIEKTPUYECKON Henu. DISKTPUUECKUIl TOK B
MeTajjiax, 2JEKTpPOoJuTax, TMOJyNpoOBOAHMKAX, ra3ax M BakyyMme. [lmasma. Daex-
mpoauz. TlonynpoBogHUKOBbBIE NpUOOpPLI. Ceepxnposodumocme.

MarnuTtHoe T1ojie. BekTop MarHUTHON WHAYKUUU. [IpyHUMIT cyreprno3uiuu
MarHUTHBIX Mojieii. MarHUTHOE MoJie TIPOBOAHUKA C TOKOM. JlelicTBUe MarHuTt-
HOTO TIOJISI Ha TPOBOAHUK C TOKOM U JIBWXKYIIYIOCS 3apspkeHHyro yactuiy. Cuia
Awmriepa u cuia JlopeHua.

IMToTrok BekTOpa MarHUTHOW MHAYKUMU. SBICHUE 3JIEKTPOMArHUTHOW WHAYK-
muu. IpaBuiio JleHua. 3akoH 3jeKTpoMarHUTHONM uHAyKiuu. DAC MHIyKIUN
B JBMXKYIIUXCS IIPOBOOHMKAX. fBleHre camoumHayKuuu. MHAYKTUBHOCTb. DHEp-
IUsl 3JIEKTPOMArHUTHOTO T10JIs. MarHuTHBIE CBOICTBa BelleCTBA.

Kose6anust 1 BOJIHBI

Mexanndeckue KojieOaHusl. AMIUIMTyHA, TEpUo, JacToTa, ¢da3a KojaeOaHUM.
INpeBpaineHusi 3HEpruM MNpu KoJieOaHUSIX. BblHYicOeHHble KoaebaHus, pe3o-
HaHc.

DeKTpoMarHuTHele KojiebaHusi. KosedarenpHblit KOHTYp. CBOOOIHEBIC 3JIEK-
TPOMAarHuTHbIE KojebaHusi. BbIHYXIeHHbIE 3JIEKTPOMArHUTHbIE KoOJeOaHUsI.
Pe3onanc. IlepemeHHbili ToK. KoHmeHcatop M KaTyllka B LIeIM IEPEMEHHOIO
TOKa. Anemenmapuas meopusi mpancghopmamopa. IlpousBoacTBo, nepenadya u
MOTpeOJCHUE 3JEKTPUUECKON IHEPTUU.

Mexannueckue BoJiHbI. [lomepeyHble M MPOOOJbHBIE BOJIHBIL. DHEPIUsl BOJ-
Hbl. UHTepdeperHnns n audpakiuss BOIH. 3BYKOBBLIE BOJIHBI.

DeKTpoMarHuTHoe Iojie. BuxpeBoe ajiekTpuyeckoe moje. DIeKTpOMarHuT-
Hble BOJHBI. CBOICTBA 3JIEKTPOMArHMTHBIX BOJH. Jlmarma3oHBI 3JIEKTpOMAarHUT-
HBbIX M3JYy4eHUN U MX mpakTuyeckoe npumeHeHue. [IpuMHUMIIBI PagUOCBSI3U U
TeJaeBUuaeHUsI. Pa3BuTtue cpencTB CBSI3U.
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OnrTuka

I'eomeTpuueckas ontuka. IIpsiMonMHETHOE pacnpocTpaHeHUE CBETa B OIHO-
ponHOI cpene. 3aKOHBI OTPaXKEHUS U TMpeaoMIIeHUs1 cBeTa. [lomHoe oTpaxeHue
cBeta. MopMyna ToHKOM JIMH3BIL. ONTHUYECKUE MPUOOPHI.

Ckopoctb cBeta. BomHoBhie cBoiictBa cBeta. Jlucmepcusi cBeta. MHTep-
depenuus cseta. KorepeHTHocTh BomH. Judpakius cBeta. [lomsgpusanms
cBeTa.

Bunbl uznydyenuii. Cnexmpot u cnekmpanvustii anaius. IlpakTuueckoe mpu-
MEHEHME DJIEKTPOMATHUTHBIX M3JTy4EHUIA.

OCHOBBI CHENMAJILHOI TEOPUH OTHOCHUTEIBHOCTH

WMHBapnaHTHOCTh MOMYJISI CKOPOCTH CBeTa B Bakyyme. [IpWHIIMIT OTHOCH-
TenbHOCTU DitHIITelHA. [Ipocmpancmeo u epemsi 6 CHeUUanbHOU meopuu
OMHOCUMENbHOCMU. DHepeus U UMAYAbC c80000HOU uacmulbl. CBSI3b MaccChl
W SHEPTHU CBOOOTHOM YaCTUILI. DHEpPrusl MOKOS.

KsanToBast ¢puzuka. Pu3uKa aToMa M aTOMHOIO SApa

IlpenmeT n 3amaum KBAaHTOBOM (PUBUKU.

TennoBoe u3nmydenme. PacrpenenceHue sHEprum B CIIEKTpe aOCOMIOTHO YE€p-
Horo tenma. I'mnore3a M. Ilnanka o kBaHTax. Motoadpdext. OmbiThl A. I. Cto-
JIeToBa, 3aKOHBI (poToaddexkra. YpaBHeHHe A. DitHIITeHa st portoaddexra.

®oton. Tumore3a ne bpoiiid 0 BOMHOBBIX CBOMCTBaX dJacTuil. Koprycky-
JIIpHO-BOJIHOBOM ayanu3Mm. CooTHollleHue HeomnpenejéHHocTelr [eizeHOepra.
Hasnenue cseta. Onotmor I1. H. Jlebedesa u C. H. Basunosa. /lugppaxkyus
2/1eKMPOHO8.

Mopenu ctpoeHust atoma. OnbiThl Pesepdopna. IlnaHetapHasi Moaenb cTpoe-
Hust atoMa. OOBbsICHEHUE JIMHEMYATOro CIeKTpa BOAOPOAa Ha OCHOBE KBAaHTOBBIX
noctyinaTtoB bopa. CroHTaHHOE W BBIHY>KIEHHOE H3Jy4eHUE CBeTa.

CocTaB U cTpoeHUe aTOMHbIX siaep. M3otombl. SnepHblie cuibl. JdedekT mac-
Cbl. DHEPIusl CBSI3U aTOMHBIX SAEp.

PagnoaktuBHOCTh. Bumbl paanoakTHBHOTO M3JIydyeHUsI. 3aKOH paauoaKTHUB-
HoOro pacnana. SlmepHble peakiuM, peakiiuu AeJeHusT U cuHTte3a. llemHas peak-
us nejieHus: saep. SAmepHast sHepreTuka. TepMosimepHblii cuHTe3. [IpumeHeHue
SAepHOU sHepruu. buonsoeuueckoe Oeiicmeue paduoaKkmuHbIX U3AYHEHUIL.

DneMeHTapHbIe YacTUIlbl. PyHIAMEHTAIbHBIC B3aMMOIEHCTBUS. YVckopumenu
2NeMEHMAPHBIX YACIULY.

Crpoenne BceneHHoii

ITpuMeHUMOCTh 3aKOHOB (DU3UKU IS OOBSICHEHUS] MPUPOABl KOCMUYECKUX
o0bekToB. CoyiHeyHas1 cucrteMa. 3BE3Ibl MU MCTOYHUKHU uX 3Hepruu. Kiaccudu-
Kauus 3B€31. DBomouus CoiHila U 3BE3.
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lNanaktuka. Jlpyrue rajmaktuku. I[IpocTpaHCTBEHHO-BpEMEHHBIE MACIITAOBI
HaOmogaemoit Bcenmennoii. IlpencraBnenue o0 sBomouuu BcenenHoil. 7émnas
mamepus U MEMHAsL SHepeusl.

IlpumepHbBIiA MepedyeHb MPAKTHYECKMX M JIAOOPATOPHBIX PadoT

IIpsiMble U3MeEpPEHUSI:

— H3MepeHue MIHOBEHHOM CKOPOCTH C HCIOJb30BaHUEM CEKyHIoMepa WU
KOMIIbIOTepa ¢ JaTYMKaMMU;

— CcpaBHeHHEe Macc (II0 B3aUMOJEHCTBUIO);

— W3MepeHue CWI B MEXaHUKE;

— W3MEpeHHe TeMIepaTyphbl XUAKOCTHBIMU U IIMMPOBBIMU TEPMOMETPAMM;

— OIIeHKa CWJI B3aMMOIEHCTBUS MOJEKYT (METOIOM OTphIBa Kallesib);

— BKCIIepUMeEHTaIbHas TpoBepKa 3akoHa [eii-Jlioccaka (M3MepeHHne TepMo-
IMHAMAYECKUX TIapaMeTpoB rasa);

— u3mepenne DJIC MCTOYHMKA TOKA;

— orIpeaeieHue Tepuona obOpallleHUsl TBOMHBIX 3BE3d (IO IMeyaTHbIM MaTe-
puanam).

KocBeHHbIE M3MepeHUS:

— U3MEpeHUe YCKOPEHWUS;

— U3MepeHUe YCKOPEHUsI CBOOOMHOTO MaJeHUS;

— ompeneneHne dHEPTUM U UMITYJIbCa IO TOPMO3HOMY IYTH;

— UW3MepeHUe YNeTbHOW TeIUIOTHhI TUIABJICHUS JIbIA;

— U3MEpeHMe HAMNPSKEHHOCTH BUXPEBOTO SJEKTPUYECKOro Mojst (TIpu Ha-
OJIIONEHNU BJIEKTPOMATHUTHOUW WHIYKIIAM);

— H3MEpEHUE BHYTPEHHErO COMPOTUBJICHUSI UCTOUHUKA TOKA;

— OIpeaeneHue rokasaresis MPeJOMIICHUST CPebl;

— u3MepeHue (hOKyCHOIO paccTosiHUsI coOUpalolleil U pacceuBalolleil JUH3;

— OIpeAeneHue MIMHBI CBETOBOW BOJIHBIL;

— oueHka MHGbOpPMalIMOHHON EMKOCTU KommakT-aucka (CD);

— ompelereHre UMITYyJbca U DHEPTUM YaCTULbI MPU NABUKEHUU B MAarHUTHOM
nosie (mo ¢ororpadusim).

Habmonenus:

— HaOMIOAeHUE MEXaHWYECKUX SBJICHUIM B MHEPLMAIBHBIX U HEUHEPLHATb-
HBIX CHCTEMax OTCUETa;

— HaOJoIeHNe BBIHYKIECHHBIX KOJeOaHUI U pe30HaHCa;

— HabawoneHue audaoysuu;

— HaOJIoIeHNe SIBJIEHUS DJIEKTPOMArHUTHON WHIYKIIVU;

— HaOJIoIeHe BOJHOBBIX CBOMCTB CBeTa: NU@PaKIUMU, UHTEPGEPEHIIMHA, TTO-
JISIpU3alnu;
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— Ha6J'IIO,Z[CHI/I6 CIICKTPOB,
— BCUYCPHMUC Ha6.]'HO)I€HI/IH 3Bé3,£[, HYHBI W MJIaHET B TEJeCKOIl WU OWHOKIIb.

HcciienoBaHusi:

— MCClieOBaHME PABHOYCKOPEHHOIO JABUXEHUS C MWCIOJIb30BAHUEM 3JIEK-
TPOHHOIO CEKYHJOMEpa WU KOMIIbIOTEpa C IaTYMKaAMU;

— WCCeNOBaHUE JIBMXKEHMS Tesla, OpPOILIEeHHOTO0 TOPU3O0HTAIBHO;

— WCCIeIOBaHUE LIEHTPAJIILHOTO yaapa;

— WccefoBaHUEe KavyeHUsl LWJIMHApPA MO HAKJIOHHOMN IJIOCKOCTH;

— WcciefoBaHue JIBUXKEHMsI OpOYyHOBCKOW 4yactulibl (Mo TpekaM IleppeHa);

— MccefoBaHUEe M30MPOLIECCOB;

— MCCielOBaHME M30XOPHOIO TIpollecca U OlleHKa abCOIIOTHOTO HYJIS;

— MCCIelOBaHUE OCTbIBaHUSI BObI;

— ucclieqoBaHre 3aBUCUMOCTM HAIpsDKEHUSI Ha TIoJlocaX MCTOYHMKA ToKa
OT CUJIbl TOKa B lIETH;

— MWCCeIOBaHUE 3aBUCUMMOCTU CWJIBI TOKA 4Yepe3 JaMITOUKy OT HaMpsKeHMs
Ha HeW;

— HCCefOBaHUE HarpeBaHUsI BOIbl HarpeBaTeleM HeOOJbIIO MOIIHOCTH;

— MWCCIEOBAaHUE SIBJIEHUS 3JIEKTPOMAarHUTHOW WHAYKIIWW;

— MWCCJIENOBAHUE 3aBUCUMOCTU YIJIa TPEJOMJIEHUS OT yIiia MaJeHUs;

— HCCJIeIOBAHUE 3aBUCUMOCTU PACCTOSHUS JIMH3bl 10 U300paXeHus OT pac-
CTOSIHUS JIMH3BI A0 MPENMeTa;

— MCCiefoBaHME CIIEKTpa BOAOPONA;

— HCCeA0BaHUE NBVXKEHUS ABOMHBIX 3BE3M (IO MeYaTHBIM MaTepuayiaM).

[IpoBepKa ruUIoTes:

— MpU ABUXKEHUU OpycKa IO HAKJIOHHOM TIJIOCKOCTU BpeMsl TepeMelleHUs
Ha oInpeaeséHHOe pacCTosiHHMe TeM OoJjibllie, yeM OoJibllie Macca Opycka;

— IIpU IBWKEHUM OpycKa MO HAKJIOHHOM TMJIOCKOCTH CKOPOCTh IPSIMO IMpPO-
MoplLUOHaJIbHA MYTH;

— IpU 3aTyXaHUM KojebaHUll aMIIMTyda OOpaTHO IIPOMNOpIMOHAaJIbHA Bpe-
MEHU;

— KBaJpaT CpedHEro mnepeMelleHus] OPOYHOBCKOM YacTHUIIbl IIPSIMO IIPOIIOP-
LMOHAaJeH BpeMeHu HaOmoaeHus (mo tpekaMm IleppeHa);

— CKOpPOCTb OCTbIBaHMSI BOAbI JIMHEHHO 3aBUCUT OT BPEMEHM OCTHIBAHUSI,

— HaIpsDKeHHE IIpY I10CIeA0BaTeIbHOM BKJIIOUEHUM JIAMITOYKM M pe3nucTopa
HE paBHO CyMME HaIIPSDKEHUIT Ha JIaMIIOYKE U Pe3uCTope;

— YIOJI IIpeJIOMJICHMS MPSIMO MHPOIOPLMOHAJIEH YTy ITaJeHUs;

— IIpM TJIOTHOM COEOWHEHUM NOBYX JIMH3 MX OIITUYECKME CHJIbl CKJIaIbIBa-
IOTCS.
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KoHcTpynpoBaHMe TeXHUUYECKHMX YCTPOMCTB:

— KOHCTPYMPOBaHWE HAKIIOHHOM TTOCKOCTH ¢ 3amaHHbIM KIII;

— KOHCTPYMPOBaHWE DPBIYAKHBIX BECOB;

— KOHCTpYyUpPOBaHUE HAKJOHHON IIJIOCKOCTH, MO KOTOPOM OPYCOK IBUXETCS
C 3aJlaHHBbIM YCKOPEHUEM;

— KOHCTpYMpOBaHHUE BJIEKTPOJIBUTATE/ISI;

— KOHCTpyMpOBaHHUE TpaHchopMaTopa;

— KOHCTpYyMpOBaHHE MOJEIU TejJecKona WIM MHUKPOCKOTIA.
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MIAHUPYEMBbBIE PE3YJIbTATDI
U3YYHEHNA KYPCA OU3UKU

B pesynbrare uzyyeHusi kypca (u3MKM Ha yYpOBHE CpenHero obiero obpa-
30BaHUSl BBIMYCKHUK Ha 0a30BOM YpPOBHE HAy4YWTCS:

— OOBSICHSITH Ha MpUMeEpax poJib U MecTO (U3UKU B (POPMUPOBAHUU CO-
BPEMEHHOW HAayYHOU KapTUHBI MUPa, B PAa3BUTUU COBPEMEHHOUW TEXHWKH U TEX-
HOJIOTUI, B NMPAKTUYECKOW AEATETbHOCTU JIIONACH;

— JEMOHCTPUPOBATh HA MpPUMEpPaX B3aWMMOCBSI3b MEXIY (PU3UKONH W IPYTUMU
€CTeCTBEHHBIMU HayKaMU;

— YCTaHaBJIMBaTb B3aWMOCBSI3b €CTECTBEHHO-HAyYHbIX SIBJIEHUW W TMpUMe-
HSATb OCHOBHbIE (DU3UYECKUE MOIEIU IS UX ONUCAHUS U OOBSICHEHUS;

— HCIIOJIb30BaTh WHGOpMaIUIO (PUNYECKOTO CONEPXKAHUS TIpU PELIeHUU
YUYEOHBIX, MPAKTUYECKUX, MPOEKTHBIX U MCCIEN0BATENbCKUX 3a/lady, UHTErpUupys
UHOOPMALIMIO U3 Pa3JIMUYHBIX UCTOUHUKOB M KPUTUYECKU €€ OlleHUBas;

— paziuyarth U YMETb MCHOJIb30BaTh B YyY€OHO-UCCIEA0BATENbCKON NesiTeb-
HOCTM METONlbl HAyYHOTO MO3HaHUs (HaOJ0IeHUE, ONUCAaHUE, U3MEPEHUE, IKC-
MEPUMEHT, BbIIBUXXEHUE TUIOTE3bl, MOACJIUPOBAHUE U T. 1.) U (hOPMbI HAYUHOTO
no3HaHusl (pakTbl, 3aKOHBI, TEOPUU), AEMOHCTPUPYS Ha TIpUMeEpax UX pPOjb U
MECTO B Hay4yHOM IMO3HaHMMU;

— BBIMOJHSTh MpPsSIMble M KOCBEHHbIE M3MepeHUsl (U3NUECKUX BEIUYUH, BbI-
Oupasi uU3MepuTeIbHbIE MPUOOPHI C YYETOM HEOOXOAUMOUM TOUYHOCTU U3MEPEHU,
MJIaHUPOBATh XOI WM3MEPEHUI, TIOJlydyaThb 3HAUEHWE M3MEPSIEMOU BEIWYWHBI U
OLIEHMBATh OTHOCHUTEIBbHYIO MOTPEIIHOCTh IO 3adaHHBIM (opMyJiaMm;

— TIPOBOAUTH MCCAENOBAHUS 3aBUCUMOCTEN MexXay (U3MUYECKUMU BEIUYU-
HaMM: BBIMOJHSATh WU3MEPEHUsI, HA OCHOBE MCCJIEIOBAHUS OIPEACIsITh 3HAUYCHUS
NapaMeTpoB, XapaKTePU3YIOLIUX [TaHHYI0 3aBUCUMOCTb MEX]Y BEIWYMHAMHW, U
JienaTh BBIBOA C YYETOM IMOTPEIIHOCTEeH M3MEpPEHMUIA;

— MCMOOJIb30BaTh JUISI ONMUCAHUS XapakTepa MNPOTeKaHUs (PU3UYECKUX MpO-
1eccoB (pU3MYECKUe BEIMUYUHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXIY HUMMU;

— WCNOJB30BaTh ISl ONMMCAHUS XapakTepa MPOTeKaHUsl (PU3UYECKUX MpPO-
eccoB (pU3MYECKUE 3aKOHBI C YYETOM TpaHUIl MX IMPUMEHUMOCTU;

— pelllaTh KayeCTBEHHbIE 3aJauyud (B TOM YUCJIE U MEXIIPEIMETHOTO Xapak-
Tepa): MCHoJab3ysd Moaeau, (U3MUEeCKHe BeJIUYMHbBI M 3aKOHbI, BbICTpauBaTb
JIOTUYECKUE LIeTIOYKU OOBSICHEHUs (JoKa3aTelbCTBA) MPEMIOKEHHBIX B 3amadax
MPOLECCOB (SIBJICHUIA);

— pellaTh pacy€THble 3ajlauM C SIBHO 3aJlaHHOM (U3MYecKoil Mojenblo: Ha
OCHOBE aHaju3a YCJIOBMS 3allauu BbIAEISATb (DU3UUYECKYI0 MOAENb, HAXOAUTh (hU-
3UYEeCKUE BEJIUUYMHBI U 3aKOHbI, HEOOXOAUMbIE U AOCTATOUHBbIC ISl €€ pellIeHuUsl,
NPOBOAUTh PACUYETHI U OLIEHWBATh MOJTYYEHHBINA PE3yJIbTaT;
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— YYMTBIBATh TPaHULILI NPUMEHUMOCTH HU3YYEHHBIX (PM3UYECKUX MOAeIei
IpU pelIeHnr (PU3NYECKUX M MEXIIPEAMETHBIX 3a1ady;

— MCIIOJIb30BaTh MH(OpPMAILIMIO WM NPUMEHSITh 3HAHUS O IPUHIUIIAX PaOOTHI
M OCHOBHBIX XapaKTEepUCTUKAX M3YYEHHBIX MallWMH, OPpUOOPOB U APYTUMX TEXHU-
YEeCKMX YCTPOMCTB IJIsI pElIeHMs MPaKTUYECKUX, YIeOHO-MCCIeNOBaTEIbCKUX U
NPOEKTHBIX 3a1ay;

— MCIIOJIb30BAaTh 3HAHMUS O (PU3MYECKMX O0BEKTaX M IpoleccaX B MOBCEIHEB-
HOW KM3HU Ojis1 oOecrieyeHus 0e30MacHOCTU IpU OOpallleHUMM ¢ IpudopaMu U
TEXHUUYECKUMU YCTPOMCTBAMU, IJISI COXpPAHEHMS 3I0POBbS M COOJIIOACHUSI HOPM
5KOJIOTMUECKOIO TIOBEASHUSI B OKpYXallleh cpene, s MPUHSITUSI pelleHUui B
MOBCENHEBHOM XXMU3HMU.

BeImycKHUK Ha 0a30BOM YPOBHE HOAVYUM BO3MONCHOCHb HAYYUMbBCHL:

— NOHUMAMb U O00BACHAMb UEA0CMHOCMb @U3UHECKOl meopuu, onpe-
deasimob 2paHuubl e€ NPUMEHUMOCMU U MeCmo 8 psady opyeux @uauveckKux
meopuii;

— enademb NpUEMAMU NOCMPOECHUST MeEOpemu1ecKux 00Ka3ameabcmes, a
makoice NPocHO3UPOBAHUSL O0COOEHHOCMEU NPOMEKAHUs QU3UUECKUX S6AeHULL
U Npoueccoé HAa OCHO8E HNOAVUEHHbIX MeopemuuecKux 6vl800068 U 00Ka3a-
menbcme;

— Xapakmepu3oeams CUCHEMHYIO CE53b MeHcoy OCHOB80NONAAINOUWUMU HA-
VUHBIMU NOHAMUIMU: NPOCMPAHCMB0, 8pems, mamepus (eeuwjecmeo, nosae),
odsudicenue, cuada, dHepeusi;

— @bldeuecams 2UNOMmMe3bl HA OCHOGe 3HAHUS OCHOBONOAAaroujux guiuve-
CKUX 3aKOHOMepHOCmell U 3aKOHO08;

—  CamMocmosimensbHo NAAHUPOBAMb U NPOBOOUMb u3uvecKue 3Kcnepu-
MeHMbL;

— Xapakmepuzoeams 2100a1bHble NpobaeMbl, cmosuiue neped uenoseve-
cmeom (dHepeemuuecKue, coblpbesuvle, dK0A02UHecKUe), U poab PuU3UKU & pe-
weHuu smux npooaem;

— peulamsv NPAKMUKO-OPUCHMUPOBAHHbIE KAYeCMEeHHble U pPAacuEémHble
uzuueckue 3adauu ¢ 8bI00pOM PUUUECKOU MOOeaU, UCHOAb3YS HEeCKONbKO
dusuueckux 3aKOHO8 UAU @OPMYA, CEA3bIBAIOUUX U3BECMHble @u3U1ecKUue
8EAUUUHBI, 8 KOHMEKCMme MedCnpeoOMemHbIX C8A3ell;

— 0085CHAMb NPUHUUNB. pAOOMbL U XAPAKMEPUCIMUKU U3VYEHHbIX MAULUH,
npubopo8 U MmexHuuecKux YCmpouUcme;

— 008ACHAMb YCA08USI NPUMEHEHUs Qu3uuecKkux modeneil npu peuieHuu
usuueckux 3adau, HaAxo0umv adeKeaAmMHYI0 HNPeONOINCeHHOU 3adave @u3u-
YeckKyro mMooenb, paspeuams npoosemy KaK HaA OCHO8e UMENUUXC 3HAHUIL,
mak u npu NomMouju Memooo8 OUeHKU.
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BrinmyckHUK Ha yrmIyOJ€HHOM YPOBHE HAYYMTCS:

— OOBSICHATh M aHAIM3UPOBATHL POJIb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOI HAydyHOW KapTUHBI MHpa, B Pa3sBUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTMi1, B MPaKTUYECKON NeITEIbHOCTU JIIONCH;

— OIIpeneNnsiTh U NEMOHCTPUPOBATh B3aUMOCBSI3b MeXIy (DM3UKON W IPYTrUMU
€CTECTBEHHBIMM HayKaMWU;

— XapakTepM30BaTb CHCTEMHYIO CBsI3b MEXIY OCHOBOIIOJIATalOIIMMU Hayd-
HbIMU TIOHSITUSIMU: MPOCTPAHCTBO, BpeMsi, MaTepus (BelIeCTBO, MOJe), ABUXKE-
HUE, cujia, SHEepTusl,;

— TIOHUMATh M OOBSICHSTH LIEJIOCTHOCTh (DU3UUYECKON TEOpUHU, pas3inyaTh
rpaHulbl €€ MPUMEHUMOCTH U MECTO B PSIAy IpYyTUX (PU3UUECKUX TECOPUIi;

— BJIaIeThb TMPUEMAMU MOCTPOCHUSI TEOPETUUECKUX JTOKA3aTEJbCTB, a TaKXKe
IIPOrHO3UPOBAHUS OCOOEHHOCTE! MPOTEKAaHMUsI (PU3UUECKUX SIBJICHUI U Mpoliec-
COB Ha OCHOBE TIOJIyUeHHBIX TEOPETUUYECKMX BBIBOJAOB M J0KA3aTCIbCTB;

— CaMOCTOSITEIbHO KOHCTPYMPOBAaTh 3KCIEPUMEHTAJIbHbIE YCTAHOBKU JJIst
MMPOBEPKU BBIABUHYTBIX TMIIOTE3, PACCUUTHIBATH AOCOIIOTHYIO M OTHOCUTEILHYIO
MOTPEITHOCTH MPOBOANMBIX U3MEPEHUIA;

— CaMOCTOSITEIbHO TIUIAHUPOBATb W TPOBOAUTH (U3MUYECKUE DKCIIepu-
MEHTHI;

— pemaTth NPakKTUKO-OPUEHTUPOBAHHbIE KAaYECTBEHHBIE M PAaCYETHbIC (DU3U-
YyecKMe 3aJadyMd C OMNOpOil KaK Ha M3BECTHbIE (PU3MYECKUE 3aKOHBI, 3aKOHOMEp-
HOCTWU U MOJIEJIM, TaK M Ha TEKCTBI C M30BLITOYHOI MH(OpMaLIMEii;

— OIpenesaTh TpaHULLI IIPUMEHEHUS M3YYEeHHBIX (PM3UYECKMX MOIeieil mpu
pelieHun (GpU3MIecKux U MeXIpeIMETHBIX 3a1ad;

— BBIABUTaTb TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJATAIOINX (PUBUUESCKUX
3aKOHOMEPHOCTE M 3aKOHOB;

— XapaKTepu30BaTh II0OaJbHBIE MPOOJIEMbI, CTOSIIME IIeped YeJIOBEYECTBOM
(PHEPreTUYECKUEe, ChIPbeBbI€, DKOJOTUYECKUE), U POJb (PU3UKU B PEIIEHUU ITUX
npo0JiieM;

— TMPENCTABNISATh IMPUHLMITLI PAOOThl U XapaKTEePUCTUKU M3YYEeHHBIX MAIUH,
MPUOOPOB U TEXHUYECKUX YCTPOMCTB;

— OOBICHATH YCIOBUSI TNPUMEHEHUS (PU3UUECKUX MOoJeNieil Mpu pelIeHUuU
du3MuecKrx 3amad, HAXOOWUTh aJeKBATHYIO MPEMIOXKEHHOU 3amade (hU3MUIECKYIO
MOJIeJib, pa3pellaTh IpoOJieMy KaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U IPU
IIOMOIIIM METOIOB OLICHKU.

BBIMyCKHUK Ha yTIyOJIEHHOM YPOBHE MOAYUUM GO3ZMONCHOCHIb HAYYUMBC:

— Npoeepsimb IKCNEPUMEHMANAbHbIMU CPeOCMEamu 8bl08UHYMble 2UNOMme -
306l, QopmMYAUpys ueav UCCAe008AHUS HA OCHOGe 3HAHUS OCHOBONOAALAIOUUX
@duzuueckux 3aKoHOMepHOCmel U 3aKOHO08;
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— OnucbLIBaAMb U AHANUSUPOBAMDb NOAYUEHHYIO 6 pe3yabmame NpPo8eOEHHbIX
dusuueckux SKcCnepumMeHmos umngopmayuio, onpeoessims e€ 00CMmo8epHOCMb;

— NOHUMamv U O00BACHAMb CUCHEMHYIO C853b MedHcdy OCHOBONO0AA2alo-
WUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCME0, 8peMs, mamepus (8euecmaeo,
noae), dsudxceHue, cuna, dHepeust;

— pewiamsv 3KCNepUMeHMAAbHble, KAYeCMBEeHHble U KOAUYeCMEEeHHble 3a-
0auu ONUMNUAOHO20 YPOBHS CAONCHOCMU, UCNOAb3YS (DU3U4ecKUe 3aKOHblL, a
makice YypagHeHus, cés3vlearoujue @uauiecKue GeAudUHbl;

— aHaAU3UPoO8amMsd SPaHUlbl NPUMEHUMOCMU DU3UHECKUX 3AKOHO8, NOHU-
Mmamo eceobwuil xapakmep QYHOAMEHMAAbHLIX 3AKOHO8 U 02PAHUYEHHOCMDb
UCNOAB308AHUSL YACMHBIX 3AKOHO8;

— ghopmyaupoeams u pewiams HO8ble 3a0a4u, 8O3HUKAIOUjUe 8 X00e Yyueb-
HO-UCCAe008amenbCKoll U NPOeKMHOU O0essmeabHOCMU;

— ycoeepuieHcmeosamos Npubopvl U Memoodvl UCCAEO08AHUSL 6 COOMBEH -
CmMeuu ¢ NOCMABACHHbIMU 3a0auamu;

— UCNOAB308aMb MemoOobl MAMeMaAmu4ecKkoeo Mooeaupoeanus, 6 mom
Yucae npocmeliuiue cmamucmudecKkue memoowvl 0as 00pabomku pesyabma-
moe sKcnepumenma.
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PEKOMEHOALWNN
NO MATEPUAJIbHO-TEXHNYECKOMY
N YYHEBHO-METOANYECKOMY
OBECIMNEYEHNIO OBPA3OBATEJIbHOIO MNMPOLECCA

B cootBerctBUM ¢ TpebGoBanusimu PI'OC mpearonaraercs peajiu3amnust aesi-
TEJILHOCTHOTO TIOXOMa K MpoIeccy OOydeHUsI, pa3BUTUE Y IIIKOJIbHUKOB YMEHUN
MPOBOJAUTL HAOIIOACHUSI TIPUPOAHBIX SIBJIEHUI, OMUCHIBAaTh U 0000IIATh Pe3yib-
TaTbl HAOJIONEHUI, UCIIOAb30BaTh U3MEPUTEIbHbIC MPUOOPHI IJIsI U3YyYeHUsST (hu-
3UUYECKUX SIBJICHUI; TIPEACTABJSITh pe3yJbTaThl HAOMIONCHUN WU U3MEPEeHUM C
MOMOIIBIO TAaOJULI, TPadUKOB U BBISBISITH HAa 3TOW OCHOBE 3MITMPUYECKUE 3a-
BUCHUMOCTHU; TIPUMEHSITh MOJYYSCHHbIE 3HAHUS IJIsI OOBSICHEHUS pa3HOOOpPa3HBIX
OPUPOIHBIX SIBJCHUI U MPOLIECCOB, MPUHIIUIIOB ACUCTBUS Ba>KHEUIINX TEXHUYE-
CKMX YCTPOMCTB, sl peleHusl puszndeckux 3agad. [IpuHIMUIIMATIBbHOE 3HAYCHUE
IJIST peajd3alidy 3TOTO I1oXoaa MMeeT 00eCIeueHHOCTh (PU3MYeCKUX KaOMHEeTOB
COOTBETCTBYIOILIMM O0OOpPYIOBAaHUEM.

I'naBHOe B ocHalleHuM KaOuHeTa (DU3MKM — JabopaTopHOEe U AEMOHCTpa-
LHUOHHOE 00O0pyZoBaHME, IMPUYEM IS peaau3aluy IPaKTUUECKOM HalpaBJIcH-
HOCTU TIpeAMETa B COBPEMEHHBIX YCJIOBUSX WU3MEPUTENILHBIA KOMIUIEKC TOJIKEH
JIOTIOJIHSITHCS KOMITBIOTEPHBIMU Y LIM(POBLIMU CPEICTBAMU M3MEPEHUS, TaK KaK
OOJIBIIMHCTBO IIKOJIbHUKOB TOJBKO B KaOWHeTaX (DU3UKKW MOTYT O3HAKOMMTbHCS
C TIPUMEHEHUEM KOMIIbIOTePHbIX TEXHOJIOTUIA.

JleMOHCTpallMOHHOE O0OpyIOBaHUWE JOJDKHO obecrneyrnBaTh BO3MOXHOCTD
HaOJIIOACHUSI BCEX H3yYaeMbIX SIBJICHMI, BKIIOYEHHBLIX B IIpOTpamMMy CpeaHei
LLIKOJIBI.

Hcrnonb3oBanue 1abopaTopHOro 000pynoOBaHKsA B (POPME TEMAaTUYECKUX KOM-
TUICKTOB TI03BOJISIET OpPraHMW30BaTh BBIMOJIHEHUE (DPOHTAIBHOTO BKCIIEpUMEHTA
C MPSIMBIM JOCTYIOM yYyalllUXCsg K HUM B JII000K MoOMeHT. [ljist 3TOoro ux xpa-
HAT B IIKadax, pacnojioXKeHHBIX BIOJb 3adHEll MM OOKOBOIM CTEHBI KaOMHETa,
WIN UCHOJb3YIOT CHElUalbHbIE J1a0OpATOPHBIC CTOJIbI C BBIABMXKHBIMM SIILIM-
KaMH.

HMcnonb3oBanne TeMaTUYEeCKMX KOMIUIEKTOB J1abOpaToOpHOIro oOopymoBa-
HUSI IO MEXaHUKE, MOJIEKYISIPHON (PU3MKe, 3JICKTPUIECTBY UM ONTUKE CIIOCOO-
CTBYET:

— (OPMUPOBAHUIO TAKOTO BaXXHOTO o0OIIeyyeOHOro yMeHHUsl, Kak mnomdop
yJaluMucsl o0OpyIOBaHUSI B COOTBETCTBUM C LIEIAbIO IIPOBEICHUS CAMOCTOSI-
TEJIbHOTO HCCJIeNOBaHUS;

— BBITNIOJIHEHUIO 3KCIEPUMEHTAJIbHOW pabOThl Ha JIOOOM 3Talle ypokKa;

— YMEHbIIIEHUIO TPYIOBBIX 3aTpaT y4yuTess TMPU MOATOTOBKE K YpPOKaM.
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I[Ipu m3yyenun ¢pu3uku Ha yDIyOJEHHOM YpPOBHE TeMaTUdecKue (DPOHTaIb-
Hble KOMIJIEKTbI JOJIKHbI ObITh JOMOJHEHbI OOOpPYIOBaHUEM, COCTaB KOTOPOTO
ornpeneysieTcsl coaepXaHueM 3arlaHUPOBAHHBIX JIAOOPATOPHbBIX M UCCIIeI0Ba-
TeAbCKUX padoT.

CHa0OxeHne KaOuHeTa (PU3MKU 3JIEKTPUUECTBOM U BOJOI HOKHO OCYIIECTB-
JISITbCSL € COOJIOAEHUEM TpaBUJ TEeXHUKM Oe3zomacHocTu. K jgabopaTopHBIM
CTOJIaM, HETIOABMXKHO 3aKpeIIEHHBIM Ha I0Jly KaOMHeTa, CreluaJucTaMu TOo/I-
BOJIMTCS TlepeMeHHOe HampspkeHue 42 B oT muTa KOMIUIeKTa 3JIeKTpOCHa0Xke-
HUSI, MOIIHOCTb KOTOPOTO BBIOMPAETCs B 3aBUCMMOCTHM OT YMCJIa CTOJIOB B Ka-
OuHere.

K neMoHcTpallMOHHOMY CTOJly OT IIMTa KOMILIEKTa 3JEKTPOCHAOXEHUS
JOJKHO OBITh ToaBeneHo HarmpsikeHue 42 u 220 B. B Toplie meMoHCTpalmoH-
HOTO CTOJIa pa3Mmelllaercsd Tym0a ¢ pakoBUHOW M KpaHoM. Llenblili psin neMoH-
CTPAlIMOHHOTO O0OpYIOBaHUSI — KOMIUIEKTbl MO MEXaHMKE, 3JIEKTPUUECTBY U
ONTHKE — TIPU MPOBENEHUU OIBITOB pacliojlaraercsi Ha KJIACCHOM JOCKe C Mo-
MOIIbIO MAarHUTOB, MO3TOMY OJHO TOJOTHO JIOCKW B KaOWHeTe (PU3UKU JOKHO
UMETb CTAJIbHYIO MOBEPXHOCTb.

B xabunHeTe U3MKM YYUTETI0 HEOOXOOUMO MMETh:

— TMPOTUBOIIOXAPHBIM MHBEHTaphb M alTeuky C HaboOpoM MepeBSI30YHbBIX
CPEICTB U MEIUKAMEHTOB, COOTBETCTBYIOIIUX TPeOOBAHUSIM;

— WHCTPYKLMIO II0 MpaBujaM O0e30ITaCHOCTU Tpyaa I OOydalolIMXCs |
KypHaJl perucTpalydu MHCTpyKTaXxa Mo MnpaBujiaM 0e30TMacHOCTU Tpyaa.

Ha ¢poHTanbHOl cTeHe KaOuHeTa pa3MellalTcs TI1akaT Cco  IIKaJaou
BJICKTPOMAarHUTHBIX BOJIH, Tabiulia MeHaeneeBa, Tabaulia MPUCTABOK M €IU-
Hui, CH.

B 3aBucuMocTM OT MMeEIOLIETOCS TIPOEKIMOHHOIO OO0OpYydOBaHUSI KaOWHET
JIOJDKEH OBbITh OOOPYNOBAaH CHUCTEMOW MOJHOTO WJIM YacCTAUYHOIO 3aTEMHEHMUS.
ITpu OTCYyTCTBMM MHTEPAKTUBHOM AOCKM Ha CTEHE 3aKpEIuIsieTcsl dKpaH.

KabuHer ¢pu3uKM OOKEH MMETh CIIELMAaJIbHYI0 CMEXHYI0 KOMHATy — Jla-
OOpAHTCKYIO JJI1 XpaHEHUS AEMOHCTPALlMOHHOIO OOOpYIOBaHUS U TOATOTOBKHU
onbiToB. KabuHeTr ¢pu3uku, KpoMe 1a00OpPaTOPHOTO U AEMOHCTPAIIMOHHOIO 000-
pPyIOBaHUsl, JOJMXKEH OBbITh MO BO3MOXHOCTU TaKXe OCHAIIEH:

— y4yeOHO-METONNYECKOU, CIpaBOUHO-UH(MOPMALIMOHHON U HayYHO-MOITY-
JIIpPHOW JuTepaTypoii (yuyeOHMKaMu, COOpHMKaMM 3ajad, XypHajlamu, pyKOBOJ-
CTBaMU IO TIPOBEAEHUIO YYEOHOIro 3KCHEPUMEHTa, MHCTPYKIUSIMUA TI0 3KCIUTya-
Tauuu y4eOHOTro OO0OpyHOBaHUS);

— KapTOTeKO# ¢ 3aJaHMUSIMU JISI UHAMBUAYaJIbHOIO OOy4YeHUs, OpraHu3aluu
CaMOCTOSITENIbHBIX pabOT OOy4yalolIMXcsl, MPOBEACHUSI KOHTPOJbHBIX padoT;

— KOMIUIEKTOM TeMaTU4YeCKUX TaOJuIl MO BCeM pasdenaM IIKOJIbHOIo Kypca
GbU3MKU, TOpTpEeTaMy BbIAAIOIIUXCS (DU3UKOB;
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— KOMIUIEKTOM TEXHUYECKUX CPEACTB OOyuyeHMsI, KOMIIbIOTEPOM C MYJIbTUME-
IUWHBIM TIPOEKTOPOM M MHTEPAKTUBHOW JTOCKOM.

IIpu wucnonb3oBaHUM TEXHUUYECKUX CPEACTB OOydYeHUs CclelyeT Y4YUTbIBaTh
BpEMEHHBIE OrpaHUYEeHUsI, HajlaraeMble CaHUTApPHBIMU MpaBUJIaMM U HOPMaMU
(CanlluH).
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JononHntenbHble MaTepuarnbl K y4eOHUKY
pasmeLLeHbl B 9N1EKTPOHHOM KaTtasiore PA 5 Ok-l I/I E

nsparenbcTia «[lpocseLleHmne»

R [MPOITPAMMBI

B yueOHO-MeToaANYeCKUin KOMMJIEKT BXOAAT: A. B. LLUataAmHa

¢ Pabouune nporpammbl. 10 — 11 knaccbl.
ABTop A. B. LLaTanuna ¢ M 3 M KA
® YyebHuk. 10 knacc.
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¢ [loypouHble pa3padoTkn. 10, 11 knacchl.
AsTop 0. A. CaypoB

e CoopHuk 3agay no pusuke. 10—11 knaccsl.
ABTop H.A.lMapdeHTbeBa

e TeTpaau ons nabopatopHbix padoT. 10, 11 knacchl.
ABTop H.A.lMapdeHTbeBa

¢ «KOHCTPYKTOP» CaMOCTOATENIbHbIX U KOHTPOJIbHbIX
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AsTOpbl C. M. AHgpiolueykuH, A. C. CnyxaeBckuii
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