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1. IlosicHUTEBHAS 3N CKA
Pabouas nmporpamma no ¢usuke st 10 — 11 ki1accoB cocTaBiieHa Ha OCHOBE:
* depgepabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENILHOTO CTAaHIApTa OCHOBHOTO CPEIHETO
obpazoBanus 2022 r.;
+  ®OII COO.
Hannas pabouas nporpamma peanusyetcs B 10 kiacce B 2023 — 2024 yuebHOM rofy.
KonmuecTBo wacoB 2 roma obydyenust — 138. B 10 kimacce — 68 wacoB (24 B Heneno), B 11
Kyacce — 68 JacoB (24 B HeneIO).

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpelHero oOImiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHWH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboueil mporpamMMbl BOCHUTAHHMA M KOHLENIMU IPErojaBaHusl y4yeOHOro
npeamera «®uszuka» B oOpa3zoBaTenbHbIX — opraHuzauusx —Poccuiickoit  denepanuu,
peaTu3yomuX OCHOBHBIE 00pa30BaTeIbHBIC TPOrPAMMEI.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa obydaroumxcs 10—11 kimaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO — JeATelIbHOCTHOro mojaxoxaa. IIporpamma mo ¢usuke
cootBercTByeT TpeboBanussMm PI'OC COO kx miIaHUpPyeMbIM JIMYHOCTHBIM, HPEIMETHBIM U
METaINpeIMETHBIM pPe3ylIbTaTaM OOyUYEHHsI, a TaKKe€ YYHTHIBAET HEOOXOIMMOCTH peaTn3aluu
MEXIIPEIMETHBIX CBsI3€M (DM3MKU C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMHM Ipeameramu. B Helt
OTIpeNIeNAI0TCS OCHOBHBIE LIENIM M3Y4eHUs (PU3MKM Ha YpOBHE Cpe/iHero oouiero oopa3zoBaHus,
IUTAHUPYEMbIE pEe3yNbTaThl OCBOCGHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[TporpamMManopu3nKEBKIIOYALT:

® [UIAHUpYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpEMETHBIE PE3YJIbTATHI M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIasl B KAYeCTBE yueOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN MJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
NPEMETOB, MIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y9aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoab3oBaHUE W aKTUBHOE
npUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX

TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHsS] HOBBIX



MaTepHaJIOB C 3a/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHne pU3nMKu BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJarommxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJTHEHUH UMHU y4eOHBIX HCCIEIOBAHUM.

B ocHOBy Kypca ¢u3uku Juist ypoBHS CpeJHEro o01ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3UKH, BKIIOYACT KAaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepHall Kypca (U3UKU 00bEAUHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCloyib30BaHUE I'yMaHUTapHOTO
noteHuana GU3NYECKOil HayKu, OCMBICIIEHUE CBSA3U pa3BUTHUS (PU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kype (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEJICHHS JIIEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX JKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPo0IeM palliOHAIBHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeIHEro oOmero oOpa3oBaHUS
ABIIAIOTCA (u3nyeckue Teopuu ((GOpMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢uznyeckoil Teopuu, poilu (PYHIAMEHTAIBHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
NpPEJCTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTteMHO-T1eATEIbHOCTHBINA MOAX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a CUéT
OpraHu3alK 3KCIIEPUMEHTAIILHONW NeATeIbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX PaboOT, KOTOpble B Iporpamme Mo (usuke oObeAWHEHBI B OOLIUI CIUCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHMS U OCHaleHus KabuHeta ¢usuku. Ilpu sTom

obecreunBaeTCs OBJIaACHUC OGy‘-I&IOL[II/IMI/IC}I YMCHUSAMU HNPOBOJUTH KOCBCHHLIC H3MCPCHUA,



UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJI0KEHHBIX TUIIOTES.
Bonbiioe BHUMaHUE yAeNsAeTCs PELICHUIO PAacUE€THBIX U KaueCTBEHHBIX 3aaad. llpu stom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINBIO,
NO3BOJISIOIINE NPUMEHATh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOI0 pasfela
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a7a4 NPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHHs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >KU3HU, TpeOyromue BbIOOpa (u3MuecKkod MOAEnH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUAX INPEIMETHOro KaOuHeTa (PM3MKU WIN B
YCIOBHUAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyuYHOro IUKiIa. B kaOunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOPHOE 00OPYAOBAHUE I BHIIIOJHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.
JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAaJIBHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY IMEPEYMCIEHHBIX B IpOrpaMMe Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJIs HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHUM M TPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHHMUECKUX MPAKTHUECKUX padboT ¢dopmupyercss B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAydYHOMY H3yUEHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJle TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUH U

HAaYYHBIX TOKa3aTCIbCTB,



dbopMupoBaHUE MPEACTaBICHUN O POIM GU3MKU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX

HayK, TCXHUKH U TEXHOJIOTHIA.

JlocTikenne 3TUX Lesell o0ecreyrBaeTcsl PeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce

U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHHUs:

nproOpeTeHNe CUCTEMbI 3HaHUI 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(GUBHUKY B 3JIEMEHTHI aCTPO(DU3UKH;

dbopMHpOBaHWE YMEHUH MPHUMEHSATh TEOPETUYECKHE 3HAHUSA Uil OOBSICHEHUS
(GU3NYECKUX SIBIICHUH B MPHUPOJE M JUISI TPHHATUS TPAKTUYCCKUX PEIICHUH B
MIOBCEIHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPAa3IWYHBIX 33734 C SBHO 3aJaHHON (HU3HYECKOM
MOJIENIBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (PHU3HUECKON
MOJIEINN, aICKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHHe (PU3MUYECKUX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUUECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIQJICHUE METOJAMU CaMOCTOSITSIFHOIO TUIAHMPOBAHUS M MPOBEACHUS (PU3HUSCKUX
OKCIIEPUMEHTOB, AaHAM3a W  WHTEpIpeTanud  WHOOPMANWU,  ONPEACTICHUSI
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yabTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON

ACATCIIBHOCTH.

[Tpennaraemslii B mporpamme o (Gpu3Mke nepeyeHb JJaOpaTOPHBIX U MPAKTUYECKUX PabOT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



2. [lnanupyembie pe3yJbTaThl 0CBOEHHSI Y4eOHOI0 NpeaMeTa, Kypca

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoOBHE CpeIHEro oO0IIero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2)IaATPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON IPpaK TAHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JIOCTHXKEHHSIM POCCHHCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4)3cTeTUYECKOr0 BOCIUTAHMSI:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
poQ)eCCUU U PeaTM30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUTAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6)3K0/10THY€eCKOro BOCIIMTAHUSA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYULIECTBIICHUE JCHCTBHM B OKPYXKAIOUIEH Cpele HA OCHOBE 3HAHMS
1esnel yCTOMYMBOro pa3BUTHS YeJIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HaHUH 10 (pu3uke;

7)IIeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HU3NUECKOI HAYKU;

OCO3HAHHE IICHHOCTH HAYYHOU JIEATEIHPHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIIbHOCTh MHINBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe AelCTBUS
ba3oBble Jjornyeckue a1ecTBUA:

CaMOCTOSITENILHO (POPMYJITMpPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATh LENH AesTeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEIIEHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISIM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBINOJHATH pPAadOTy B YCJIOBHSX PEATBHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBareibCKue AeCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHATHSIMH W METOAaMH (pH3UUecKoi
HaAYyKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeThHOCTH B 00JacTh
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(GU3UYECKOTO CONIep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIQJICTh BHUJAMHU JIEATEIHHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallMsiX, B TOM YHCIE MPH

CO3JIJaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;



BBISIBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUTAThH
TUMOTe3y €€ peleHus, HAaXOAWUTh AapryMEHTHl Uil JOKa3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyYIHpPOBATH COOCTBEHHBIC 3aJadd B 0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEIIbLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUTATh HOBBIC UJCH, IPEJIaraTb OPUTHHAIBHBIEC TOIXOAbI H PEIICHNUS;

CTaBUTh MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALMIO UHPOPMALIMK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTIONIB30BaTh CPEJCTBa HMH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX W OpPTaHM3alMOHHBIX 3a/1a4 C COONIOIEHUEM
TpeOOBaHUIN SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

co3laBaTh TEKCThl (DU3WYECKOTO COAEpk aHUs B pa3IMyHbBIX QopmaTax ¢ Yy4ETOM
Ha3HayeHus: UHGQOpMalUMKW M LEJNEeBOM ayAUTOPUM, BBIOMpAs ONTUMaJIbHYIO (GOopMy

MMPEACTaBJIICHUA U BU3YyaJIU3alluu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISATH OOLIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO M3J1ararb CBOIO TOUYKY 3pEHUs C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUYaTbHON pabOTHI;
BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U

BO3MOXKHOCTE KaXXJ0T0 4JIC€Ha KOJIJICKTHUBA,



IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JAECHCTBUHM, PACIpPENENATh POJIU C YU4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)J0ro YYaCTHHKA KOMaH/bl B OOIIUI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJAECHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,

IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh MHHUIWMAaTHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILIECTBISTh MO3HABATENIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIAH PEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuupsTh paMK{ yueOHOTO TIpeIMETa Ha OCHOBE JIMUHBIX MPEITOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILIeHHUE;
OIICHUBATDH MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DPYIUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICIIUTENIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUI;
HCITOJTH30BaTh MPUEMBI peIISKCHH JIJIs1 OTICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M JIOCTOUHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;



pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpEAHEro OOIIEro 00pa3oBaHUs y OOYUYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPECHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTYDKCHHIO NI H YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTuX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHH COBPEMEHHOU
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESTENIbHOCTH JIOJIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (PU3NYCCKUX MOJCNel: MaTepHhaibHas
TOYKa, WHEepIHaIbHas cHcTeMa OTCUéTa, abCOIMIOTHO TBEPIOE TEJIO, WACANBHBIA Ta3, MOJIEIH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DIEKTPUUECKHUU 3aps] MpU pElIeHUU
busznyecKkux 3a1ad;

pacnio3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJIIPHO-KHHETHICCKOW TEOPHHM CTPOSHHUS BEMIECTBA M DJICKTPOIUHAMHKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
IBUKEHHE 10 OKPY)XHOCTH, WHepIus, B3auMojeicTBue ten, auddysus, OpoyHOBCKOe
JBIKCHHE, CTPOCHHUE JKUIAKOCTEH M TBEPABIX TeJ, U3MEHEHHWE O0BhEMA TeJI TPH HarpeBaHUU
(oXJaXJeHNN ), TETNIOBOE paBHOBECHE, MCIIAPEHNE, KOHACHCAIHS, TUTaBJICHHEe, KPUCTAJUTA3aIINS,
KHUIICHUE, BIAXKHOCTH BO3JlyXa, MOBHIIICHUE JABJICHUS ra3a MPH €ro HAarpEeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIYy IMapamMeTpamMHd COCTOSIHHSI ra3a B HM30MIpoOIeccax, JJIEKTpU3alus Tell,

B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHEe BETUYMHBI: KOOpAMHATA,
MyTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHa, UMIYIbC Tella, KUHETHYeCKas
DHEprus, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
ONKMCAHUU TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUHHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAO0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPeIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYI, KOJIUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIHLHO TPAKTOBATH (PH3UIECKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O03HAYEHUS M EOUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OIHCHIBATh M3yYCHHBIC SJICKTPHUUYCCKHE CBOWMCTBA BEIISCTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPsDKEHHOCTh TIOJISL, MOTEHIMAal, Pa3HOCTh TMOTEHIUAIOB; TMpPU OMNUCAHUU MPABUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3yeMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIMILL: 3aKOH BceMupHoro tsrotenus, |, |l u Ill 3akonsr HploTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHII, TIPUHITUIT
PaBHOTIPABHS WHEPIHATHHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYCCKYIO TEOPUIO CTPOCHHS
BEIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEJAHEH KHHETUYCCKOW HSHEPTHH TEIIOBOTO JIBFKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBHUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTBR;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBHITIOJHATh JKCIIEPUMEHTHI 10 HMCCIEAOBAHUIO (DU3UYECKUX SIBICHHA W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYITHpPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3

IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;



OCYILLECTBIIAATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QU3NYECKUX BEIMYMH, NPH ITOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXJY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpU O3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DUKCHpPOBATh pPE3Y/IbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, J1EIaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIIECIOBAHNUS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOT0 3KCIEpHUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIUUNHBI,

pemaTh KadyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOpPOi Ha N3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHMUS;

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETAUU MU IpPeICTaBICHUs] ydeOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

IPUBOAUTH MPUMEPHl BKJIaJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TIOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolei cpene;

paboTaTh B TpYIIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, IIIaHUPOBATh padoTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLICHHUBATH BKJIAJ KaXKIOIO M3 YYACTHUKOB IPYIIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU

JESATEeTLHOCTH JIFOICH, IETTIOCTHOCTh U €IUHCTBO (PM3UYECKON KapTHHBI MUPA;



YYUTHIBATh TPAHHIBI TIPUMEHECHUS W3YYEHHBIX (U3UYECKUX MOJEINCH: TOYCUHBIN
AIIEKTPUYECKUI 3apsi, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJCpHAas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PelIeHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBath (hU3MYECKHUE SIBJICHUS (IIPOIECCHI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKNA U KBAHTOBOW (PM3HMKH: DIICKTPUYECKAs MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWUCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JCHCTBHE MAarHUTHOTO IMOJISi HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKEHHE,
npejomiieHue, uHTepdepeHus, Iudpakius W TOJSIpU3alUsl CBETa, JUCIEPCUSl CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOES JaBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHASI PAIMOAKTUBHOCTB;

OIKCHIBATh HM3YYCHHBIC CBOMCTBA BEINECTBA (DJICKTPUYCCKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO TIPOBOJUMOCTD PA3JIUYHBIX CPEN) U AJICKTPOMATHUTHBIC SBICHHS (IIPOIECCHI),
UCTIONB3YSl (U3UYECKHME BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsi, CHJa TOKa, DIEKTPUYECKOE
HaIpsDKEHUE, SJICKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa TOKa, WHIYKIMS MAarHUTHOTO IOJisA, cwia Awmnepa, cwia JlopeHla, WHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MArHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KOJIeOAaTeTbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Koyle0aHnl, (POKYCHOE pACCTOSIHME W OINTHYECKas CWJIa JIMH3BI, MPH OMUCAHWU TIPABHIILHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOIB3YEMbIX BEIMYMH, UX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUMHAMU;

OINKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3Ys (QHU3MUECKue
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHS U
UMIynasCc (GOTOHA, TMEpPHOJ TOoJypacmaja, DHEPIrHs CBSI3M AaTOMHBIX SJEp, MPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DH3MUECKYIO BEIHYHHY C JIPYTHMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHUE (PH3UUECKON BEITMYHMHEI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI IOCJIEAOBAaTENbHOTO W NapallIeIbHOTO  COEJUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJICKTPUUYECKOrO 3apsjia, 3aKOH COXpPaHEHHS

MaccoOBOTO 4YHCJA, MOCTynarhl bopa, 3aKOH paauoakTUBHOTO pacmajaa, MpU TOM pPa3uvaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKOe BbIpAaKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpEeIEesATh HAMPABICHUE BEKTOPA MHAYKIIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIICJJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHMEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH: Tpu ITOM  (POpMYyIUPOBATH
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBIA CIOCOO WM3MEpPEHUS M HWCIOIh30BaTh HM3BECTHBIC METOIBI OICHKHU
MOTPENIHOCTENH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIIOIB30BAHUEM MPSIMBIX H3MEPEHU:
MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
(GU3MYECKUX BEIMYMH B BHJAC TaONWIl W TpapuKOB, JelaTh BBIBOABI 110 pe3ylbTaTam
UCCJICIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJI€JIb, BBIJIETATh (PU3UUECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOIUMBIE Uil €€ pelleHus,
MIPOBOJIUTH PACUYETHI U OILICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NYECKON BETUYNHBI,

pemarb KayeCTBEHHBIE 3aJayM: BBICTPAWBATh JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

WCIIONIB30BaTh TMPU PEIICHWH YYEOHBIX 3aad COBPEMEHHBbICE HWH(POPMAIMOHHBIE
TEXHOJIOTHH JIJIi TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA W TIPEICTaBICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3Invarh
YCJIOBHS MX 0€3011aCHOTO UCITOJIH30BAHUS B IIOBCETHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE

HayKH, B 00BSCHEHHE IPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTYallMsiX, aJeKBATHO OLECHHBATH BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B

peLICHUE PaccMaTpUBAEMOil TPOOIIEMBI.

3. COAEP KAHUE YYEBHOI'O IPEAMETA, KYPCA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS

®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyxkaromero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue ¢pu3nuecKux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MIPaKTUYECKON JEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

AHasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOW TOYKH, MX MPOEKIMH HA OCH CHCTeMbI KoopAuHAT. Cl0)KeHHe NEepEeMEIeHUuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMXKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBosnuHeliHoe ABMKEeHHE. JI[BUJKEHHME MATEpUAIbHOM TOUYKM II0 OKpPY)KHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

yacrorta oOpanieHus. LIeHTpocTpeMHuTeIbHOE YCKOPEHHE.



TexHHuYeckne yCTpoWcCTBa M IPAKTUYECKOE INPUMEHEHHWE: CHUIOMETP, JABH)KCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IIEpeJadH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpomeHHOro MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaCHUs.

Hanpasienue cKOpoCTH IIPHU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, I[POWIEHHBIMH  TEIOM 32
IIOCJICZIOBATENIbHBIE PABHBIE IIPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXCHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenue ABUKEHUS NIAPUKA B BA3KOU KUIKOCTH.

N3yueHue OBM>KEHUS Tea, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HeroToHa mis
MaTepualbHOU TOYKU. Tpernii 3akoH Hbl0TOHA [UIs MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdumument tperns. Cunia conpoTHBIEHHS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[ToctynarensHoOe 1 BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO TEJA.

TexHu4yeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: IOAUIMIHUKHA, IBUKECHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.



Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NAICHUU.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBrxeHUs OpycKa 110 HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B INPYXKUHE M PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

HNmnynsc MatepuaibHOM TOUKHU (Te€a), CUCTEMBl MaTepUaAIbHBIX TOYeK. IMITynbc Cuiibl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuajibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM HEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexox moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBsI3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHHMUYECKOW SHEpruM Teja Ha

IpUMepe PacTSKEHHs] pe3MHOBOT'O JKI'yTa.



Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe paBuxenue. Juddysus. Xapaktep ABMKEHUS U B3aUMOJCHCTBUS YacTHUIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBple 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE ITUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mognens onsira IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HIUTIOCTPUPYIOLIas IPUPOTY NABJICHUS ra3a HA CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEéMa
KOMHATBHI, IaBJICHHS M TEMIIEPATyphl BO3/IyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKTY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
criocoObI e€ m3MeHeHus. KonudecTBo TeroTsl U pabota. BHyTpeHHsIs1 2HEpTUs 0JHOATOMHOTO
uJeanbHOro ra3a. Bujpl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeibHas

TEIIOEMKOCTD BCIICCTBA. KonnuecTBO TEIIOTHI npu Teruioncpeaayc.



[Tonsitue 00 agmabatHOM mporecce. IlepBeiii 3akoH TepMmoauHaMuKHU. [IpuMeHeHHE
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPHUPO/IC.

TemoBeie MamuHbl. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIyIOBbIX MammuHaxX. KoaddunueHT monesnoro aeictBus temoBoi mamuubl. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPrHM Teja IMPH COBEPIICHWH PAOOTHI: BBUIET MPOOKH M3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT 110 aquabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHEIO CTOPaHuUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHUTEIIbHAs BJIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATyphl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrainmuueckue u amopdHbie Tejaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimmsanus. Y aenbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHeHHUE TEII0BOro OagaHca.

TexHuueckue ycTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTHUU TIOJYYEeHHS COBPEMEHHBIX MaTepuajgoB, B TOM  4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoOb1 U3MEpEHHST BIAKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaIoB.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3IyXa.
Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tell. OJEeKTpUYeCKHil 3apsan. JlBa BHAa BJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUATEKTPUKH U MOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOT0 3apsijia.

BszaumopeiictBue 3apsimoB.  3akoH  Kynona. ToueuHslii  3nekTpUyecKud — 3apsia.
Onektpuueckoe mnojne. HampskxénHocTs snexkrtpuyeckoro mnois. [lpuHnun cynepno3uuuun
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratuyeckoro modisi.  [loreHuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaiekTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpYHHBIM PUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JIN3IIeKTPUKHY B AJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIeKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DneKTpuueckoe COINIPOTHBIICHUE. VY nensHoe COMPOTHUBIICHUE BEILIECTBA.

HOCJIG,I[OB&TGJ'IBHOC, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.



Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNeKTpOoABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTb IOIYIPOBOIHHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynmpoBoIHUKOBBIE TPHUOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIN3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUSL.

3aBUCHUMOCTb COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelmaHHOE COEIUHEHHUE POBOIHUKOB.

[IpssMoe m3MepeHHue 3IEKTPOABMKYIIEH cHilbl. KOpOTKOE 3amblKaHME TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OHOCTOPOHHSS TPOBOMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yyenue cMemaHHOro COCIMHEHNS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEHM CHJIBIL  MCTOYHMKA TOKAa MW €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HAOJIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢(yHKuMs, mapabona,
runepooia, ux rpaguK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHI'C€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO, BEKTOPhI W HMX IPOCKIUU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOW mpupojie, mudy3us, 0CMOC, TEIUI00OMEH
JKUBBIX OPraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH W Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJLJIOB, DJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHUKA.

Teoepagpus: BNaXHOCTH BO3/IyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHne IBMKEHUH C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPCHHUS B
TEXHHUKE, MOJIIMITHUKN, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, JJIEKTPOHATrpeBaTENbHBIE IMPHOOPHI,

SJICKTPOOCBECTUTCIIBHBIC HpI/I60pBI, rajJlbBaHHKa.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA



[TocrositHHBIE MarHWTHL. B3aumMopelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMU. KapTiHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM. KapThHa JMHMM MHAYKIMU MarHUTHOTO IOJS
JUIMHHOTO IPsIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, e€ MoIynb W HampaplieHHE. J[BuUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu dapanes.

BuxpeBoe syekTpuueckoe Moje. DNEKTPOABMXKYIIAas cuila MHAYKIUU B IPOBOJIHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYHIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIUKM MarHUTHOTO TIOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHuTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

I/ICCJ'IG,I[OBaHI/Ie I[GI\/'ICTBI/ISI IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.



HccnenoBanue ABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.
Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1€OAHU

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue KoseOaHus. ['apmoHuueckue
kosebanusa. Ilepuon, wactora, amrumryna U ¢aza kosebaHuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHUUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHbIil ToK. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA Y HAIPSYKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKH 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeNbHOM cucTeMbI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUI.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAMHEHUM PE3NUCTOPA, KAaTYIIKHM MHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TMHAU IEKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue 3aBUCMMOCTH TIEPUOJIa MAIBIX KOJeOaHM rpy3a Ha HUTH OT IJTUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpaA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaK€HWE, IpeJIOMJICHUE, NoJsapu3anus, audpaknus, uHTepdepeHimsa. CKOpOCTbh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIIMIIBI paAMOCBA3U U TeAeBUICHUS. Paqnonokaiusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHU4YeCKHne YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te10 Kak HICTOYHUK 3BYKA.

Habmtoienue oTpakeHus U NpeoMIICHHS MEXaHUYEeCKUX BOJIH.

Hab6monenue nuatepdepeHnu u AUGpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHMiA.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHE, MPeIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

I'eomerpudeckas onruka. IIpsmonnHeliHOe paciipocTpaHEeHUEe CBETa B OAHOPOJHOU Cpele.

JIyd cBera. ToueUyHBI HCTOYHUK CBETA.



OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHe M300paKEHHM B TIJIOCKOM
3epKae.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTellb
npesnomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceera. CiioxHbIH cocTaB 6eoro csera. Lper.

Cobuparomue U paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKOM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIIUX
nuH3ax. PopMyIia TOHKOM JUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakumonnas pemeérka. YciaoBUe HAOMIOJCHHUS TIJIABHBIX
MaKCHUMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHWE: OYKH, Iyma, (oToarmapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs
peméTKa, OISAPOU/I.

Llemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieiap CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHimu ceera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepeHnue nokasaress nIpeJoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.



HabGnronenue aucnepcun cBera.
Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUU OTHOCHTEIBHOCTH
I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTM CBETa B BaKyyMe, IIPHHIHII
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTD OJJTHOBPEMEHHOCTH. 3aMEIEHUE BPEMEHU U COKPAILLIEHUE JITUHBI.
OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChI ¢ 3HepI‘I/IeI\/’I H UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIIBI. BHepFI/Iﬂ IIOKOA.

Pa3zpnen 7. KBanToBas pusnka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (GOTOHA C €ro YacTOTOH. DHEprust U UMIYJIbC
dboToHa.

OtkpeiTe u uccinenoBanue ¢orodpdekra. Ompitet A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasaenune DitHmreitHa 1 porodrpdexra. «KpacHas rpanuna» porodddexra.

JlaBnenue ceeta. Onbitel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOH MJIaCTUHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
Mozenb atoMa. [locrynarel bopa. U3nydenue u nornomeHue (GoTOHOB IpU MEPEXojie aToMa ¢
OJIHOTO YpOBHSl DJHEprum Ha JApyro. Buasl cnekTpoB. CHeKTp YpOBHEW 3HEpPIHHM aroma
BOJIOpOAA.

BosHoBbIE cBoicTBA yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJIbHBIA aHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.

Jlemoncmpayuu



Mopenb onsiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGnronenue nuneyaToro crexTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHsS  sjpa. OtkpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpenesneHuio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CgoiicTBa anba-, 6era-, raMmma-u3aydeHus. BiusHue paanoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lIBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['aMmma-usiyuenue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CB3U HYKJIOHOB B sape. SnepHbie cuibl. JlegekT macchl sapa.
SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.
TexHuuyeckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Llemoncmpayuu
CuéTunK MOHU3HUPYIOIINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA
Ortanbel  pa3BuTUs  acTpoHoMuHu. llpukiiagHOoe UM MHMpOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHUHU.
Bun 38é€31H0r0 Heba. Co3Be3nusi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABH)KECHHUE.
ConneuHas cucrema.
Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE34. 3BE3ABI, UX

OCHOBHBbIE XapaKTepUCTUKH. JluarpaMMa «CHEKTpPalbHBIA KJIacC — CBETHUMOCTBY». 3BE3MbBI



[JIABHOW TIOCJIEOBATEIBHOCTU. 3aBHCUMOCTh «Macca — CBETHMOCTb» JUlil 3BE3] TJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTuky v kBa3apsl. YEpHbIE ABIPHI B ApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJIOKEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nonymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, ianer, Mueunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKON cdepax [esATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJib (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMM MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJIHBIE 3JEMEHTAPHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOU IPUPOJE, ONTUYECKHUE SBICHUS B JKUBOU INPUPOJE, NEUCTBUE DPAJMALMM HA >KUBbBIC

OpraHU3MBlI.



Xumus: CTPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4YeCKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOMIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

Texnonozcusn: NTUHUM DIIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOIO TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,

NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



4. TemaTuyeckoe NJIAHUPOBAHHE, B TOM YHCJe C Y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS € YKa3aHHEM KOJIMYeCcTBA YacoB,

OTBOJUMBIX HA OCBOEHHE KaKI0H TeMbl

10 KJIACC
HaumeHoBaHue KosmuecTBo yacos OcHOBHBIE HANIPABJIEHHS] BOCITUTATEILHOM
Ne n/mm pa3aesioB U TeM Konrposabubie | Ilpakruyeckue | AesITeIbHOCTH, peajin3yeMble B paMKax
Bcero
NPorpamMmbl patoThI padoThI U3y4eHHs TeM B c00TBeTCTBUU ¢ Padoueii

nporpaMMoﬁ BOCIIUTAHUA

Paznen 1.OU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

®du3uka u METOIbI

HYXOBHOG U HPAaBCTBCHHOC BOCIIMTAHUC

OCTEeTHYECKOEC BOCIIMTAHUE

H Hay4YHOTO MO3HaHUs ? ° ° DKOJIOTHYECKOE BOCIIMTAHHE
[lenHoCTH HAy4YHOTO MTO3HAHMS
Uroro no pazaeny 2
Paznea 2.MEXAHUKA
JlyXx0oBHOE ¥ HPABCTBEHHOE BOCIIUTAHUE
21 KuiHeMaTiKa 5 0 0 DCTEeTUYECKOE BOCITUTAHNE

OKOJIOTHUECKOE BOCIIUTAHUE




HGHHOCTI/I HAayY4YHOI'O ITO3HAHUA

JlyXOBHOE 1 HPAaBCTBEHHOE BOCIIUTAHUE

DCTETUUECKOE BOCITUTAHUE

2.2 Junamuka 7
DKOJIOTHYECKOE BOCIIMTAHUE
IleHHOCTH HAYYHOTO MTO3HAHUS
JIyXOBHOE ¥ HDaBCTBEHHOE BOCITUTAHHE
DCTETHUECKOE BOCIIUTAHHE
3aKOHBICOXPAHEHHUS B
2.3 6
MEXaHUKE DKOIOTrHYECKOE BOCIIUTAHIE
[leHHOCTH HAYYHOTO MO3HAHUS
Hroro no paszneny 18
Paznen 3.MOJIEKYJSAPHAS ®U3UKA U TEPMO/IMHAMUMKA
JIyXOBHOE ¥ HDAaBCTBEHHOE BOCITUTAHHE
OCcTeTUUECKOE BOCIIUTAHHE
OCHOBBIMOJIEKYJIIPHO-
3.1 9
KHHETUYECKOUTEOpHUH DKOJIOTHYECKOE BOCITUTAHUE

HGHHOCTI/I HAaY4YHOI'O ITIO3HAaHUA




HYXOBHOC U HpaBCTBEHHOC BOCIIMTAHUEC

OCTeTHYECKOE BOCITUTAHNE

3.2 OCHOBBITEPMOIMHAMUKHI 10 1 0
DKOJIOTHYECKOE BOCIIUTAHNE
LleHHOCTH HAYYHOTO TTO3HAHUS
JlyXOBHOE ¥ HDAaBCTBECHHOE BOCITUTAHUE
ATrperatHble COCTOSTHHS DCTETUYECKOE BOCITUTAHUE
3.3 Beuiectsa. ®a3oBbie 5 0 0
DKOJIOTHYECKOE BOCIIUTAHNUE
MePEeXO0/Ibl
[leHHOCTH HAYYHOTO MTO3HAHUS
Uroromnopaszneny 24
Pa3znen 4.9JIEKTPOIUMHAMUKA
JIyXOBHOE ¥ HDAaBCTBEHHOE BOCITUTAHHE
OcTeTHUEeCKOE BOCITUTAaHHE
4.1 DneKkTpocTaTuKa 10 0 1
DKOJIOTHYECKOE BOCIIUTAHUE
[leHHOCTH HAYYHOTO MTO3HAHUS
4.2 TocToSHHEI 12 1 0 JIyXxOBHOE ¥ HDAaBCTBEHHOE BOCITUTAHHE




BJIEKTPUYECKUM TOK.
Toxku B paznuyHbIX

cpenax

DCTETUUECKOE BOCITUTAHUE
DKOJIOTHYECKOE BOCITUTAHUE

HGHHOCTI/I HAayY4YHOI'O ITO3HAHUA

Hroro no pazaeny 22
[ToBTOpEHUE U crcTEeMaTH3ANUs 2
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




11 KJIACC

KoanuecTBo yacos OcHOBHBbIE HANIPaBJIEeHNUS
BOCIIMTATEJIbHOM
Ne HaumeHoBaHue pa3aesioB U TeM
KonrTpoabubie | IlpakTuueckue | ACATEIbHOCTH, peajin3yeMble B
n/n MPOrpaMMbl Bceero
padoThbI padoThbI paMKax M3y4YeHHus TeM B
cooTrBeTcTBHM ¢ Padoueit
NMPOrpaMMoii BOCIIUTAHUS
Paznen 1.2JIEKTPOAUHAMUKA
JIyXOBHOE ¥ HPaBCTBEHHOE
BOCIIUTaHUE
MarnuTHoenoe. DCTETUYECKOE BOCIIUTAHUE
11 11 1 3
DNeKTpOMarHUTHassMH KU
DKOJIOTHYECKOE BOCIIUTAHHE
[lenHOCTH Hay4YHOTO MMO3HAHUS
Hroronopaszneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
MexaHnuecKue u JlyXOBHOE ¥ HPABCTBEHHOE
2.1 9 0 1 BOCIIHT
3JIEKTPOMArHUTHBIEKOJIE0aHMs OCIITaHne




DCTETUUECKOE BOCITUTAHUE
DKOJIOTHUYECKOE BOCITUTAHUE

HGHHOCTI/I HAayY4YHOI'O ITIO3HAHUSA

2.2

MexaHu4ecKHue 1 QJICKTPOMAriHMTHBICBOJIHBI 5 1

JlyxOoBHOE ¥ HPAaBCTBEHHOE

BOCIIUTAHUE
DCTETHUECKOE BOCIIUTAHUE
DKOJIOTUUECKOE BOCITUTAHUE

HGHHOCTI/I HAaY4YHOI'O ITIO3HAHUA

2.3

OnTuka 10 0

JIyXOBHOE ¥ HPaBCTBEHHOE

BOCIIUTAHUC
OCTEeTHYECKOES BOCIIUTAHUE
DKOJIOTHYECKOE BOCIIMTAHHE

]_[eHHOCTI/I HAaY4YHOT'O ITIO3HAHUA

Uroro no pazaeny 24

Paznea 3.0CHOBBI CIIELIUAJIBHOM TEOPHUH O

THOCHUTEJIBHOCTH

3.1

OCHOBBICl'IeI_II/IaHBHOﬁTCOPHHOTHOCHTeHBHOCTI/I 4 1

0

JlyXOBHOE ¥ HPAaBCTBEHHOE




BOCIIMTAHHUC
DCTETUUECKOE BOCITUTAHUE
DKOJIOTHUYECKOE BOCITUTAHUE

HCHHOCTI/I HAaY4YHOI'O ITO3HAaHUA

Hroronopazneny 4
Pa3znead 4. KBAHTOBAS ®PU3UKA

JIyXOBHOE ¥ HPaBCTBEHHOE
BOCIIUTaHUE

4.1 DJIEMEHTHIKBAHTOBOUOIITUKHA 6 0 OCTETHYECKOE BOCIHTAHHE
DKOJIOTHYECKOE BOCIIUTAHUE
[lenHOCTH Hay4YHOTO MMO3HAHUS
JlyXxOBHOE M HPAaBCTBEHHOE
BOCIIUTaHUE

4.2 CrpoeHueatoma 4 0 DCTETUUECKOE BOCITUTAHNE

DKOJIOTUUECKOE BOCIIUTAHUE

HeHHOCTI/I HAaY4YHOI'O ITIO3HAHUA




JlyXOBHOE ¥ HPAaBCTBEHHOE

BOCIIUTAaHUC

OCTeTHYECKOE BOCITUTAHNE

4.3 ATOMHOESIIPO 5 0
DKOJIOrH4ecKoe BOCIUTAHNE
LleHHOCTH HAayYHOIO MO3HAHUS
Wroronopazneny 15
Pazgen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
JIyXOBHOE ¥ HPaBCTBEHHOE
BOCIIUTaHHE
5.1 D1eMEeHTBHIaCTPOHOMMHU U aCTPODUUKU 7 1 OCTETHYECKOE BOCIHUTaHHE
DKOJIOrH4ecKoe BOCIUTAHNE
[leHHOCTH HAayYHOTO MO3HAHUS
Hroro no pazneny 7
Paznen 6.OBOBILIAIOLIEE IOBTOPEHUE
JlyXOBHOE ¥ HPaBCTBEHHOE
6.1 O6o061matoriee MOBTOPEHUE 7 0

BOCIIUTAaHUEC




DCTETUUECKOE BOCITUTAHUE
DKOJIOTHUYECKOE BOCITUTAHUE

HGHHOCTI/I HAaY4YHOI'O IIO3HAHUA

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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