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1. Buuésminna, 2022.



Beenenue
PaGouas mporpamma 1o (pu3uKe cocTaBlIeHa Ha OCHOBE:!

e @enepanbHOr0 roCyJapCTBEHHOIO 00pa30BATENBHOIO CTAHIAPTA OCHOBHOIO OOLIEro 0Opa3oBaHMs, YTBEPXKIAEHHOIO IPUKA30M
MunncrepcTBa oOpazoBanus U Hayku PD ot 17 mast 2012 Ne 413;

e [IpumepHol mporpamMmsbl CpeHETO O0IIEr0 00pa30BaHuUs;

e ABTOpCKO# yueOHO# mporpammbl o ¢usuke. [Ipeamernas nmunus ydeOHuKoB cepuu « Kmaccuueckmit kype» 10-11 kmacesl/ A.B.
IITaTanuHa;

e TpeboBanuii oOpazosarensHoi mporpaMmbl MKOY COIII n. BuuéBnmna ¢ yuétom pabodeil mporpaMMbl BOCIIUTAHUS.

Pabouas mporpamma cocrasiena B pamkax YMK no ¢uzuke st 10 xnacca (aptopst: I'.5. Mskumes, b.b. bByxosues, H.H. Corckuii, nox pen. H.A.
[TapdentbeBoii) nuznarensctBa « [Ipocsemenue», 2020, nis 11 knacca (aBtopsl: I'.4. Msxues, b.b. Byxosues, B.M.Hapyrun, nox pen. H.A.
[TapdentbeBoii) nuznarensctBa «IIpocsemenuey, 2020.

Ha u3ydenune mpenmera orBogutcs B 10 kimacce 1 gac B Henmenro (34 ydueOHble Hemenw), utoro 34 waca 3a yueOHBIN TOJ, B 11 Kimacce 1 gac B
Henento (34 yueOHbIe Henleun), uToro 34 Jaca 3a y4eOHBIH TO/I.



H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamMera

JInuyHOCTHBIE pe3y/abTaThl OCBOCHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl cpeHero ooimero o0pasoBanus

1) poccuiickas rpaskJaHCcKasi MACHTUYHOCTb, IaTPUOTH3M, YBaXKEHUE K CBOEMY Hapo.ly, YyBCTBO OTBETCTBEHHOCTH nepesa PoauHoi, roproctu
3a CBOW Kpai, cBot0 PoauHy, mpomnuioe u HacTosIee MHOTOHAIIMOHATFHOTO Hapoaa Poccnu, yBakeHHe TOCYAapCTBEHHBIX CUMBOJIOB (Tep0, (hiar,
TUMH);

2) rpaxaaHcKas MO3ULMS KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUMCKOIO OOIIECTBA, OCO3HAIOUIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00513aHHOCTH, YB@XKAIOLIEr0 3aKOH M IIPAaBONOPAJOK, OO0JAJAIOLIEr0 4YyBCTBOM COOCTBEHHOIO JIOCTOMHCTBA, OCO3HAHHO IPHUHHMMAIOLIETO
TPAAUIIMOHHBIC HATUOHAJILHEIC 1 O6HI€‘I€HOB€‘~I€CKI/IG T'YMAaHUCTHYCCKHUEC U JCMOKPATUYCCKHUEC [ICHHOCTH,

3) rOTOBHOCTb K CiIy’keHHI0 OTEeUYeCTBY, €ro 3aluTe;

4) chopMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOW ITPAKTHUKH,
OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, a TAKKE Pa3IMYHbIX (OpM OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHUE CBOETO MECTAa B MOJUKYJIBTYPHOM MHPE;

5) chopMHpPOBAaHHOCTH OCHOB CaMOPA3BUTHS W CAMOBOCIMTAHUS B COOTBETCTBUU C OOIIEYEIIOBEUECKHMMH IIEHHOCTSIMH H HcaIaMH
IPa)XIaHCKOTO 0OIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON M OTBETCTBEHHOW JESTEIHOCTH;

6) ToJIepaHTHOE CO3HAHWE W TIOBEJACHHUE B TIOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMH JIOJBMU, TOCTUTAThH
B HEM B3aMMOIIOHMMAaHHsA, HAXOJHUTH O6I]_[I/Ie eI U COTPpyAHHUYATh IOJId X OOCTHUIKCHHA, CIIOCOOHOCTD IMPOTHBOCTOATE UJACOJIOTUH SKCTPpEMU3MA,
HanmoHaJiu3Ma, KCCHO(1)06I/II/I, AUCKpUMHHALIUN 110 COHUAJIBHBIM, PCIIMTHWO3HBIM, PAaCOBBIM, HAIIMOHAJIBHBIM IIPU3HAKAM W APYTUM HETaTHUBHBIM
COLIMAJIBHBIM SIBJICHUSM;

7) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHUKAMH, AETBMH MIIAJIIErO BO3pacTa, B3pOCIbIMH B 00pa30BaTeNIbHON, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIe10BaTENbCKON, TPOEKTHON U IPYTUX BUJIAX AEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MIOBEJCHUE HA OCHOBE YCBOEHUS 00I€4YETI0BEYECKUX LIEHHOCTEH;

9) roTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO, B TOM YMCJIE caMOOOPa30BaHUIO, HA MPOTSKEHUU BCEH JKU3HU; CO3HATEIILHOE OTHOLIEHHE K
HeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MpodeccnOHaTbHON 1 00LIECTBEHHON AEATEIbHOCTH;

10) acTeTnyeckoe OTHOLIEHNE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, OOLIECTBEHHBIX OTHOLLICHHIA;

11) npunsTHE M peann3anysl LEHHOCTEH 310poBOro U 6e30nacHOro 0Opas3a >KU3HHU, MOTPEOHOCTH B (PU3MUYECKOM CaMOCOBEPILIEHCTBOBAHUH,
3aHATUAX CIIOPTUBHO-037J0POBUTENILHON AEATEIBHOCTBIO, HENPUATHE BPEIHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS alIKOIr0JIsl, HAPKOTHKOB;

12) 6epexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PM3MUECKOMY U IICHUXOJIOIMYECKOMY 370POBbIO, KaK COOCTBEHHOMY, TaK U
JPYrUX JI0JIeH, yMEHUE OKa3bIBaTh MIEPBYIO IIOMOLIIb;

13) oco3naHHbIl BbIOOp Oynymiedl mnpodeccun U BO3MOMKHOCTEH peanu3ald COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOLICHHE K
po(hecCUOHANIBHON JIeATEIbHOCTY KaK BO3MOKHOCTU YYacTHsl B PELICHMM JIMYHBIX, OOLIECTBEHHBIX, I'OCYIAPCTBEHHBIX, OOLICHALIMOHAIbHBIX
npobiuem;

14) chopMUPOBAHHOCTh HKOJIOTHYECKOTO MBILIUIEHUS, MOHMMAHUS BIUSHHUA COLMAIBbHO-OKOHOMHYECKUX IPOILECCOB Ha COCTOSHUE
MIPUPOJHOM M COLIMATBHOM cpeJibl; MpHoOpeTeHHe OMbITa SKOJIOTO-HAIPABICHHOMN e TeIbHOCTH;

15) oTBeTCTBEHHOE OTHOLIEHUE K CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NMPHUHSTHUS LIEHHOCTEH ceMeHOM KU3HH.



MeranpeaMeTHble pe3yJIbTaThl 0CBOEHHsI OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMbl cpeHero oo1ero 00pa3oBaHust

1) ymeHue caMOCTOSITEIbHO ONPEACIATh I[N ACATEIBHOCTH M COCTaBIATH IUIAHBI JISATEIBHOCTH; CaMOCTOSITENIEHO OCYIIECTBISATD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATEIBHOCTh; UCIIOIB30BATH BCE BO3MOXKHBIE PECYPCHI Ul TOCTUIKEHHUS IMOCTABJICHHBIX IENIeH U peaTn3anuu
TUTAHOB JIESITENIFHOCTH; BEIOWPATh YCICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIUsX;

2) yMeHHe MPOIYyKTUBHO OOMIAThCS U B3aMMOACHCTBOBATH B IIPOIIECCE COBMECTHOMU NIESATEILHOCTH, YUYUTHIBATh MO3HUIUU JIPYTUX YIaCTHUKOB
JeAaTeNbHOCTH, Y3PPEKTUBHO pa3pemaTh KOHPIUKTHL;

3) BiajeHUE HaBBIKAMHU MO3HABATEIBHOM, Y4e€OHO-UCCIENIOBATENBCKOW M TPOEKTHOW NEATEIBHOCTH, HAaBBIKAMH pa3pelieHus MpooieM;
CTIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIEHOMY ITOMCKY METO/IOB PEUICHUS PAKTUIECKUX 33]1a4, IPUMEHEHUIO PA3IMIHBIX METOJIOB ITO3HAHMS,;

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENBHOW HH(MOPMAIIMOHHO-TIO3HABATEIILHOW NESITeIBbHOCTH, BJIAJCHHE HABBIKAMH MOJYYCHUS
HEoO0X0MMOW MH(OPMAIIMK W3 CIOBApe pPa3HBIX TUIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHQPOPMAIWH, KPUTHUYECKH
OIICHUBATh U MHTEPIPETHPOBATH HH(DOPMAIIHIO, TTOTYIaEMYIO U3 Pa3TMYHBIX HCTOYHUKOB;

5) yMeHHE HWCHOJb30BaTh CpPEACTBA MH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TexHoJormi (mamee - MKT) B pemieHWHM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 ¢ COONIO/IEHHEM TPeOOBaHN S)PrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI, PECYpCOCOepexeHHS,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE3011aCHOCTH;

6) yMEeHHE OTIpe/IeNsITh Ha3HAUeHNE U (PYHKIIUHU Pa3IMYHBIX COIIMATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OIEHWBATh W TNPHUHUMATH PEIICHUS, OTPEACISIONINE CTPATETHIO IOBEACHUS, C yYETOM TPAXKIAHCKUX W
HPaBCTBEHHBIX [IEHHOCTEH;

8) BiaseHue S3bIKOBBIMU CPEJICTBAMM - YMEHHE SCHO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh a/I€KBATHBIE SI3bIKOBBIE
CPEACTBA;

9) BnasieHue HaBBIKAMU MO3HABATENIBHOM pe(IeKCHN KaK OCO3HAHMS COBEPILIAEMBIX JEHCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIHTATOB
Y OCHOBAHUH, IPaHUIL] CBOETO 3HAHUS U HE3HAHMsI, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEJICTB UX JIOCTHKECHUS.

IIpenmeTHbIe pe3y/ibTATHI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

[IpenMeTHbIe pe3ylbTaThl U3YUYEHUS MPEAMETHOM 00nacTi «EcTecTBeHHBIE HAYKW) BKIIIOYAIOT NMPEAMETHBIE PEe3yIbTaThl U3YYeHUs Y4eOHOTO
npeameta «Pu3ukay.

bazoBblii ypoBeHb - TpeOOBaHUS K MPEIMETHBIM Pe3ybTaTaM OCBOCHHs 0a30BOro Kypca (PU3UKU JOJKHBI OTPAXKaTh:

1) chopMupoBaHHOCTH MPEJICTABICHUI O POJIH U MecTe (DU3HKU B COBPEMEHHOI Hay4HON KapTHHE MHUpA; MOHUMaHHe (PU3NIECKON CYIIHOCTH
HaOmoaeMbIX BO BeeneHHOH siBIeHMIt; MOHUMaHUe posid (GU3UKU B (OPMUPOBAHUU KPYyro3opa U (GyHKIHOHAIBHONH T'PAMOTHOCTH Ye€IOBEKa IS
peuieHus NpakTUYECKUX 3a/1ay;

2) BIaJeHHE OCHOBOMNOJATAIOIIUMU (U3UUYECKUMHU TOHITUAMH, 3aKOHOMEPHOCTSMH, 3aKOHAaMHU M TEOPHUSIMH;, YBEPEHHOE IOJh30BaHUE
¢u3n4ecKoil TEPMUHOJIOTHEH U CUMBOJIMKOM;

3) BIaJieHUE OCHOBHBIMHM METOJAMU HAy4YHOT'O MO3HAHMs, UCIOJIb3YEMBbIMU B (PM3MKe: HAONIOJeHNE, ONHMCaHUe, U3MEPEHHE, IKCIIEPUMEHT;
yMeHusi oOpabaTbIBaTh pe3yibTaThl HM3MEPEHMH, OOHApYKMBAaTh 3aBHCUMOCTh MEXIY (GHU3NYECKUMHU BEIMYHMHAMHU, OOBACHATH MOJIyYEHHbIE
pE3yNbTaThl U JEJIaTh BBIBOJIBI,

4) chopMHPOBAHHOCTh YMEHHMSI peliaTh GU3HUECKUE 3a/1auH;



5) copMHPOBAHHOCTh YMEHHUS NPUMEHSTH MOJYYCHHBIC 3HAHUS Ui OOBSICHEHUS YCIOBUH MPOTeKaHUs (U3NYECKUX SBICHUN B PUPOJE U

JUI IPUHATHUA NPAKTUICCKUX peL[IGHI/If/'I B HOBCGI[HGBHOﬁ KHU3HU,

6) chopMHUPOBAHHOCTH COOCTBEHHOU MO3HIIMH MO0 OTHOIICHUIO K (pr3rdeckoil MHGOpMAIUH, TOTy4aeMOM 13 pa3HBIX HCTOYHUKOB.

VYrayOneHHbIH ypoBeHb - TpeOOBaHUs K MPEAMETHBIM pe3yIbTaTaM OCBOCHHS YIIIyOJICHHOTO Kypca (PM3UKU JOJDKHBI OTPaXKaTh:
1) chopMupoBaHHOCTH CHUCTEMBI 3HAHHMK 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, MPEICTABICHUHA O NEHCTBUU BO

Bcenennoii pusnyecknx 3aKOHOB, OTKPHITHIX B 3€MHBIX YCIIOBHSIX;

2) chOpMUPOBAHHOCTh YMEHHUsS HCCIEAOBATh M AHAIU3UPOBATh Pa3HOOOpa3HbIe (M3MUECKUE SIBJICHUS M CBOMCTBA OOBECKTOB, OOBSICHSTH
MPUHIMIBL Pa0OTHl U XapaKTEPUCTUKUA MPUOOPOB U YCTPOWCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C TeO(DH3HMUSCKUMHU

SIBJICHUSAMMU,

3) BJIAICHUC YMCHUSAMM BBIJIBUT'aTh T'HIIOTE3bl HA OCHOBC 3HAHWA OCHOBOIIOJIAraromux (1)I/I3I/I‘-ICCKI/IX 3aKOHOMepHOCT€ﬁ M 3aKOHOB, IIPOBCPATH

UX SKCIIEPUMEHTAIBHBIMU CpPeICTBaMU, GOPMYIUPYS LENb UCCIEA0BAHNUS;

4) BJIaICHUEC METOAaMU CaAMOCTOATCIIBHOI'O HJ'IaHI/IPOBaHI/Iﬂ 158 HpOBC}ICHI/IH (1)I/IBI/I‘~IGCKI/IX 3KCH€pI/IMeHTOB, OIMIMCaHud WU aHaJInu3a HOHy‘IGHHOﬁ
M3MEPUTENILHON HH(OPMAINH, OTIPEICTICHHS JOCTOBEPHOCTH MOJTYYCHHOTO Pe3yIbTaTa;

5) copMUPOBAaHHOCTH YMEHHI MPOTHO3UPOBAThH, AHATM3UPOBATH M OIICHUBATH IMOCJEICTBHS OBITOBOM M MPOM3BOJICTBEHHON NEATEIHLHOCTH
YEJIOBEKa, CBA3AHHOM ¢ PU3NUYECKUMH TMPOIECCaMU, C TIO3UIINHA SKOJIOTUUECKONU O€30MTacHOCTH.

B pesynbraTe nzyuenus yuebHoro npenmMera «Pu3nKa» Ha YpOBHE Cpe/IHEro oOuiero o0pa3oBaHus:

BbinmyCKHUK HA 0230BOM YPOBHE HAYYUTCS:

BeinyckHUK Ha
HAY4YHThCH:

0a30BOM YpPOBHe TMOJYYUT BO3MOKHOCTH

J€MOHCTPUPOBATh Ha MPHUMEpPax pojb U MecTo (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOW HAyYyHOW KApTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B MPAKTUYECKOU IS TEIHLHOCTH JIIOJIEH;

JI€MOHCTPUPOBATh Ha IpUMEpax B3aUMOCBSI3b MEXY (GU3UKON U IPYTUMHU
€CTECTBEHHBIMU HayKaMU;

YCTaHaBIIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBIICHUN U IPUMEHSTH
OCHOBHbIE (PM3UYECKHE MOJCITH JJISl UX OMHMCAHUS U OOBSICHEHHUS;

UCIO0JIb30BaTh HMHQOpMAIHIO (PU3NUECKOTO COACpkKAHUS MPH pPELICHUU
y4eOHBIX, MPAKTUYECKUX, MPOCKTHBIX U HCCIEN0BATENLCKUX 3a7a4, HHTErpUpys
MH(OPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB M KPUTUYECKH €€ OLICHUBAS;

paznuyath M yYMETh HCIOJB30BaTh B  Y4eOHO-HCCIEAOBATEIbCKOM
NESTeNbHOCTH  METOJbI HAY4YHOTO TO3HAaHUA (HaONIoeHue, OIHCAHHE,
U3MEpeHHue, SKCIEPUMEHT, BBIABIKEHHUE THIOTE3bl, MOACTUPOBAHUE U JIp.) U
dbopMbl HaydyHOro TO3HaHHS ((aKThl, 3aKOHBI, TEOPHUH), AEMOHCTPUPYS Ha
IpuMepax Ux pojb U MECTO B HAYYHOM MO3HAHUU;

MPOBOJNUTH TMpSMbIE M KOCBEHHbIE HW3MEHEHHUs (DHU3MUECKUX BEJIHYMH,
BBIOMpass W3MEpHUTENbHBIE MPHOOPHI C Y4eTOM HEOOXOAMMOW TOYHOCTHU

HOHUMAamMb U OOBACHAMb YENOCMHOCb (DUIUYECKOU Mmeopul,
DPAsIuUYams 2panuysbl ee NPUMEeHUMOCMU U Mecmo 8 psady Opyeux
@usuyeckux meopuii;

é1aoemo npuemamu nocmpoernus meopemu4ecKux
00Kc13ameﬂbcm6, a makoice npocHO3UpO6aHusl ocobennocmeil
npomexkanus qbu3uttec1<ux AGNeHUl U npoyeccoeé Ha OCHoOe€

NOJIYYEHHBIX MeopemuiecKux 66160008 U OOKA3AMeNbCme,

Xapakxmepuzoeamaw CUCTNEMHYIO C68513b MeHCoy
OCHOBONONALAOWUMY  HAVYHLIMU — NOHAMUAMU.  NPOCMPAHCMEBO,
spemsi, mamepus (6ewjecmao, noje), 08uUICeHUe, CULd, IHePeusl,

8b1068UCAMb 2UNOME3bl HA OCHOB€ 3HAHUSL OCHOBONOA2AIOUIUX
Guzuueckux 3akonomepHocmell u 3aKOHO8;

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb  (husuyecKue
9KCNEepUMeHmbl,

xapaxkmepuzoeams 2100aNbHble NpodIeMbl, cmoswue nepeo
yenoeeuecmeom: dHepemudecKue, Ccolpbegvle, KOA02UHecKue, — U
POIb QusUKU 8 peutenuu Imux npoonem;




U3MEPEHUH, IIAHUPOBAaTh XOJ M3MEPEHUH, IOJIy4aTb 3HAYCHUE H3MEpsSEeMOM

BCJIIMYMHBI KW  OHCHUBATH OTHOCHUTCIBHYIO IIOTPCHIHOCTL IIO 3a1aHHbIM
dbopmynam;
NPOBOJUTH  MCCIEIOBAHUS  3aBUCUMOCTeH  Mexay  (usnuecKkumu

BCIIMYMHAMU: MNPOBOAUTH M3MCPCHUA M OHNPCACIATH HAa OCHOBC HCCICIAOBAHUA
3HaYCHHWE MApaMeTPOB, XapaKTePH3YIOIIMX JaHHYI0 3aBUCHMOCTb MEXIy
BCIMYMHAMH, U ACJIATh BBIBO/J C YYCTOM IIOT'PCITHOCTH H3M€peHHﬁ;

WCTONB30BaTh Ui ONUCAHMSA XapakTepa MpOTEKaHUs (U3NIECKUX
IIponeccoB (1)I/I3I/I‘-ICCKI/IC BCJIMYHUHBI U JACMOHCTPUPOBATHL B3aMMOCBA3b MCKAY
HUMU;

UCIOJIb30BAaTh JJIsl ONMCAHUS XapakTepa MpOTEeKaHWs (PU3HUECKUX
MIPOIECCOB (PU3UIECKUE 3aKOHBI C YI€TOM I'PAHUI] UX TPUMEHUMOCTH;

peuiatb KAa4YC€CTBCHHBLIC 3aaadu (B TOM 4YHCJIC MW MCKIPCIMETHOIO
XapakTepa): UCTMOJIb3ys MOJENH, (PU3nYecKre BETMYMHBI U 3aKOHBI, BEICTPANBATH
JIOTUYECKH BEPHYIO IEMOYKY OOBSICHEHHS (JI0Ka3aTeIhCTBA) MPEATIOKEHHOTO B
3aj1aue npoiiecca (SBJICHU);

pemaTte pacdyeTHBIE 3aJadll C SBHO 3aJaHHOW (DPM3MYECKOH MOJENbI0: Ha
OCHOBC aHalin3a YCJIOBHA 3aaa4dud BBIACIATH (1)I/I3I/I'-IGCKYIO MOJACIb, HAaXOIUThH
CbI/ISI/I'—IeCKI/Ie BCJIIMYHHBI M 3aKOHBI, HeO6XO)II/IMBIe U JJO0CTAaTOYHBIC A €€
pelIeHus, TPOBOJUTH PacUEThl U MIPOBEPSATH MOTYUCHHBIH pe3yabTaT;

YUYUTHIBATh I'PAHHUIBI IPUMEHEHUS M3Y4YEeHHBIX (pr3ndeckux Mojeneil npu
penIeHnu pU3NIEeCKUX U MEXKITPEAMETHBIX 3a/1ay;

UCTIONIB30BaTh MHPOPMAIHIO U TPUMEHATH 3HAHUS O IPUHIUIAX pabOTHl U
OCHOBHBIX XapaKTEPUCTHKAaX M3y4YECHHBIX MAIIUH, MPUOOPOB M  JAPYrHX
TEXHHYECKUX  yCTPOWCTB Uil  pEHNICHUS  NPAaKTHUECKHX,  y4eOHO-
UCCIIEJOBATENBCKUX U MPOEKTHBIX 33/1a4;

UCITIONIB30BAaTh 3HaHMA O (U3MYECKHX OOBEKTax W Mpoleccax B
MOBCEIHEBHOM JKM3HU Uil oOecriedeHust 0e30MacHOCTH TNpH OOpameHuu ¢
npubopaMu M TEXHHYECKHMHU YCTPOWCTBAMHM, JJISI COXPAHEHHS 3/I0POBbS U
COOMIO/IEHUST HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpYXKAloLled cpene, is
NPUHSATHS PEIICHUH B MOBCEAHEBHOMN KU3HH.

pewams  NpaKmuKo-OpuUeHmupo8antvie — KaueCmeeHHvle U
pacyemuvle ¢husuyeckue 3a0ayu ¢ 8bl100pOM uzuuecKkou Mooenu,
UCNONb3YSl  HEeCKONbKO — uU3UYecKux  3aKOHO8  umu  popmyi,
CBA3BIBAIOWUX U36ECMHble (PuU3UUECKUEe GENUUUHbL, 8 KOHMeKCme
MeHCNPeOMEMHbIX C853ell;

00bACHAMb NPUHYUNDBL PAOOMbBL U XAPAKMEPUCMUKY U3VYUEHHBIX
MAWuH, npubOPO8 U MEeXHUYEeCKUX YyCmpoucme;

00bACHAMb  YCNI08USA NPUMEHEHUs. (Qu3uyecKux mooenell npu
peuieHuy huzuecKux 3a0ay, Haxooumsv A0eK8aAmHy0 NPeoai0HCeHHOU
3a0ave uzuueckyro Mooenv, paspeulams npooaemMy KakK HA OCHOBe
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

BbInycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYHTCH:

BeinycKHUK ~ Ha
BO3MOKHOCTh HAYYHTHCH:

yIJIy0JIeCHHOM  YpPOBHE  MOJIYYUT

OOBSICHATh W aHAJTU3UPOBATh POJIb U MecTO (U3UMKU B (POPMUPOBAHUU
COBPEMEHHOU HAy4YHOW KapTHHBI MHUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JESTEILHOCTH JIIOCH;

XapaKTEepU30BaTh  B3aWMOCBS3b  MEXKIY

¢u3MKOl WM ApyrMMH

npoeepsintb IKCNEPUMEeHRmMalbHbIMU cpedcmeamu 6bla6tun’Ibl€
2unoniessl, qbopmyﬂupyﬂ ueilb uccvzedoeamm, HA OCHOB€ 3HAHUA
OCHOe6o0noJazaruux ¢M3MH€CKMX 3aKOHOM€pHOCm€lZ U 3AdKOHO8,

onucsleams U AHAJIUIUPOBAMb NOJYYEHHYIO 6 pesyjibmame




€CTECTBEHHBIMU HAyKaMHU;

XAapaKTEpPU30BaTb CUCTEMHYIO CBS3b MEXAY OCHOBOIIOJIArarOlUMHU
HayYyHbIMHM MOHSATHSMHU: IPOCTPAHCTBO, BpEMs, MaTepus (BELIECTBO, IOJE),
JBUKECHUE, CUJIA, DHEPTHS;

MOHUMAaTh M OOBSCHATH LEIOCTHOCTh (PU3MUYECKOW TEOPHH, Pa3TUYaTh
TpaHUIIBI €€ TPUMEHIUMOCTH U MECTO B PALY APYTHX (PU3UUECKUX TCOPHIi;

BJIAJIETh IIPUEMAMH IMTOCTPOCHHUSI TEOPETUYECKUX JIOKA3ATEIBbCTB, & TAKKE
MIPOTHO3UPOBAHMUS OCOOEHHOCTEW TpOoTeKaHWs (U3NYECKUX SBICHUH U
IIPOLIECCOB Ha OCHOBE MOJIY4EHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

CaMOCTOSITEJIBHO KOHCTPYUPOBATh 3KCIEPHUMEHTAIBHBIE YCTAHOBKH JUIS
IIPOBEPKHU BBIIBUHYTHIX TUIIOTE3, PACCUUTHIBATH A0COTIOTHYIO M OTHOCUTEIIbHYIO
MIOTPEIIHOCTH;

CaMOCTOSITENIBHO TJIAHUPOBAThH U MPOBOJIUTH PU3NUECKHE SKCIIEPUMEHTHI;

pemiaTth  NPAKTHUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W PACUYETHBIE
¢usznyeckue 3aJaud C OMOPOM Kak Ha M3BECTHbIE (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEJIH, TaK U Ha TEKCTHI C U30bITOYHOM HH(OpMaInei;

OOBSACHATH TPaHUIIBI MPUMEHEHHUS! M3YyYeHHBIX (PU3NYECKHX Mojenei Nnpu
peleHny GpU3nUecKux U MEeXIPeIMETHBIX 33/1a4;

BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOIATAIOUINX (GU3NUECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;

XapaKTepU30BaTh INI00AIbHbIE TPOOJIEMBI, CTOSIINE TIEPE] YETOBEUECTBOM:
SHEPIreTUYECKUE, ChIPhEBBIE, SKOJIOTUYECKUE, U POJIb (U3UKU B PELICHUHM ITHX
npooseM;

OOBSICHATh NPUHLIMIIBI PAOOTBl M XAPAKTEPUCTUKM H3YYCHHBIX MAIIHH,
IpUOOPOB U TEXHUYECKUX YCTPOUCTB;

OOBSICHATh YCIOBUS INPUMEHEHHs (U3MYECKMX MOJAENEeH IpU pelIeHUH
¢bu3nyeckux 3ajad, HaXOUTh AJCKBATHYIO MPEAJIOKEHHOH 3aaue (PU3NYECKYIO
MoOJIeNb, pa3pelarb npodiieMy Kak Ha OCHOBE UMEIOLIUXCS 3HAHUHM, TaK U IpPU
IIOMOIIY METOJOB OLICHKH.

NPO6eOeHHbIX Quzuueckux IKCNEePUMEHMO8 ungopmayuro,
onpeoensimsb ee 00CMOBEPHOCb,

HOHUMAMb U OOBACHAMb  CUCMEMHYIO  C653b  MEHCOY
OCHOBONONAAIOWUMU — HAYYHLIMU — NOHAMUAMU.  NPOCMPAHCMEBO,
8pems, mamepus (6ewecmeo, noie), O8uNHCeHue, CUld, IHePeUs;

pewamny IKCHepUMeHMAIbHbIE, KayecmeeHHbie u
KOUYeCmeeHHble 3a0auil  ONUMAUAOHO20  VPOBHS  CLONCHOCMU,

uUcnonv3ys QusuuecKue 3aKOHbl, A MAKdNHCe YPAGHEHUs, CB8A3bleaAIOUUe
Qusuyeckue seruyUHbL;

AHAUBUPOBAMb 2PAHUYBL NPUMEHUMOCTIU (PUSULECKUX 3AKOHO8,
HOHUMamMb  8ceobwuil  xapakmep @GYHOAMEHMAIbHLIX 3AKOHO8 U
02PAHUYEHHOCMb UCNONb308AHUSL YACTHBIX 3AKOHO8;

Gdopmyruposams u pewams HOBble 3a0a4l, BO3HUKAIOWUE 6
X00e y4ebHO-UCCIe008ameNbCKOLL U NPOEKMHOU 0esmelbHOCMU,

VCOBEPUIEHCIBO8AMb NPUOOPLL U MemoObl UCCIe008AHUS 8
CoOmeemcmeuu ¢ NOCMAaeIeHHOU 3a0a4ell;

UCNONIL308AMb MEeMOObl MAMEMAMUYECK020 MOOIUPOBAHUSL, 8
MoM yucie npocmetiwiue cmamucmudeckue memoowvl 0Jisi 00pabomxu
Pe3yIbmamos IKCnepumMeHma.




TemaTnueckoe NJIAHMPOBAHME C Y4eTOM padoyeii MporpaMMbl BOCIUTAHMSA, C YKa3aHUEM KOJUYECTBA YaCOB, OTBOJUMbIX HA
OCBOEHHE KAKI0N TeMblI

10 kJacc
IIpakTHyeckas ILesieBble NPUOPUTETHI BOCTUTAHUS
Koa- Koa-so 4acTh
HasBanue pa3zaena, TeMbl po |COHTPOT NMPOrpamMmbl
yacos| “MPX JlabopaTtopHbie
padot
padoThI

Duszurka u Memoovl HAYUHO20 NOZHAHUS 1 B BociuTaHuu A€TEH IOHOIIECKOTO BO3pacTa TAKUM MIPHOPUTETOM
Mexanuka 10 SIBJISICTCS] CO3[aHUE OJIATONPUSTHBIX YCIIOBHH Il TPUOOpETEHUS

KunemaTuka TOYKH 6 1 [ITKOJTbHUKAMHM OTIbITa OCYIIECTBICHUS COIIMAIEHO 3HAYUMBIX JIEI.

3aKoHEl Mexaunkd HEIoToHa 1 1 Brinenenre 1aHHOTO MPUOPUTETA CBSA3AHO C OCOOEHHOCTSIMU

CHIIBL B MEXAHIKE 1 [ITKOJILHUKOB FOHOIIIECKOTO BO3pacTa: C MX MOTPEOHOCTHIO B

3aKOHbI COXPAHCHHS HMITYITbCA 1 PKI3HEHHOM CaMOOTIPEICNeHIH, B BBIOOpE JaTBbHEHUIIIETO

3aKOHBI COXDAHEHHA SHEPIHH 1 1 1 PKHSHEHHOTO ITYTH, KOTOPBI OTKPEIBACTCS NIEPe]l HUMH Ha Iopore
Y7 pusura. Tepmoounanira 9 CaMOCTOSITEIbHOU B3pPOCIION KU3HU. Cz[(:,naTb HpaBI/IJ'IBHBII/IvBBI60p

OACKy1ApHAR P CTapIICKIACCHUKAM [TOMOET UMEIOLIUICS Y HUX PEAIbHBIN

Ocnosrt MKT 2 MPAKTUYECKH, COI[MATILHO 3HAYMMBIN OTIBIT, KOTOPBIA OHU MOTYT

Temmeparypa. Heprus TEILIOBOro 1 MpUOOPECTH, B TOM YHCJIE U B LIKOJIE. DTO:

ABVKCHNA MOJICKYT - OIIBIT JIeJI, HAIPaBJICHHBIX Ha 3a00Ty O CBOEH ceMbe, POJAHBIX U

["a30BbI€ 3aKOHBI 1 GTU3KHX;

BsanmMHubIe peBpalleHns KUAKOCTEH U 2 1 - TPYZAOBOM OIIBIT, OTIBIT YYACTHSI B TPOU3BOICTBEHHOW MPAKTHUKE;

I'a3oB - OIIBIT JIeJI, HAIIPABJICHHBIX Ha T0JIb3Y CBOEMY POJHOMY CEITy,

OCHOBBI TEPMOIMHAMHUKH 3 1 CTpaHEe B I1EJIOM, OTIBIT JEATEIHLHOTO BBIPAKEHUS COOCTBEHHOM
OcHo6bl I1eKMPOOUHAMUKU 14 rpaXkJaHCKOM MO3UIINH;

DJIEKTpOCTAaTUKA 10 1 - OIBIT IPUPOIOOXPAHHBIX JEIT;

DJIEKTPUYECKUI TOK B Pa3IUUHBIX 4 1 - OMBIT pa3pelIeHHs BOSHUKAIOMINX KOH(MIUKTHBIX CUTYallul B

cpenax

[IKOJIC, J0MA HUJIU Ha YIIUIIEC,

- OIIBIT CaAMOCTOATCIIbHOTO HpI/IO6peTeHI/I$[ HOBBIX 3HaHHfI,
[MPOBCACHU HAYYHBIX HCCHeHOBaHHﬁ, OIIBIT HpOGKTHOfI
ICATCIIBHOCTH,

- OIIBIT U3YUCHUSA, 3allIUThI 1 BOCCTAHOBJICHUS KYJIBTYPHOT'O

HaCJICcauA 4CIIOBCUCCTBA, OIIBIT CO3JJaHUA COOCTBEHHBIX




HpOI/I3BeI[eHI/II71 KYJIbTYPBI, OIIBIT TBOPYECKOT'O CAMOBBIPAXKCHUA

- OIIBIT BEJICHUS 37I0POBOT0O 00pa3a *KU3HU U 3a00ThI O 3/I0POBbLE
IPYrUX JIIOJIEH;

- OIIBIT OKa3aHUA IMMOMOIIHX OKPYKarolluM, 3a00ThI O MaJIbIIIAX MJIH
[MOKUJIBIX JIFOASX, BOJIOHTEPCKUU OIIBIT;

- OIIBIT CAMOIIO3HAHUS U CAaMOAHAJIN3a, OTIBIT COLIUAIBHO
[IPUEMIIEMOTO CaMOBBIPAXKEHUS M CAMOPEATN3ALUH.

Bcero
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TemaTn4eckoe IJIAHUPOBAHUE, B TOM YUCJIC C y‘{éTOM paﬁoqeifl nmporpaMmsbl BOCIIUTAHHUSA, C YKA3aHUEM KOJINIECTBA YaCoB,
OTBOJMMBIX HA OCBOEHHE KAKI0Il TeMbI

11 kjacc
Koui-Bo IIpakTuyeckas eJsieBble NPUOPUTETHI BOCIIUTAHMS
Kou- 4acThb
Ha3Banue pasnesna, TeMbl I L NMPOrpamMmbl
yaco| “IoX JlaGopaTopHble
padot
padoThI

OcHogbl 21eKmpoOUHaAMUKU 5 1 2 B BocnMTaHuuM IeTel FOHOIIECKOTO BO3pACTa TAKUM TPUOPUTETOM
(npooonsicenue) SIBJIIETCS CO3/1aHNE OJIAarONPUATHBIX YCIOBUH 711 MPUOOPETEHUS
MarauTHO€ 10JIe 3 IKOJIbHUKAMU OTIBITa OCYIIECTBICHUS! COLMAIBHO 3HAYUMBIX JEI.
QHGKTpOMaFHI/ITHaSI WHIYKITHS 3 BI)IJIeJ'IeHI/Ie JaHHOTO IMPHUOPUTETA CBA3AHO C 0COOEHHOCTAMU
Konebanus u ¢oitbl 9 2 1 [ITKOJILHUKOB FOHOIIIECKOTO BO3pacTa: C UX MOTPEOHOCTHIO B
MeXannuecKrie KoJleOaHms 2 PKU3HEHHOM CaMOOIIPEIeNICHNH, B BHIOOpE JaIbHEHUIIIETO
DIeKTPOMArHUTHBIE KOJICOAHHS 4 PKU3HEHHOTO MYTH, KOTOPBIA OTKPLIBACTCA NEpe]l HUMH Ha Iopore
P ————— 1 CaMOCTOSITEIIbHON B3POCIION KU3HMU. CI[?J'IELTI; [IPaBUJIBHBIN 3351601)
S NeKIPOMAT HITHbIC BOMHEL > CTapLICKIACCHUKAM HOMOXKET HMEIOIIMICH y HUX peallbHBIM

[IPAKTUYECKUM, COLMATIBHO 3HAYMMBIN OIBIT, KOTOPBIA OHU MOT'YT
Onmuxa 9 1 5 MpUOOPECTH, B TOM YHCJIE U B LIKOJIE. DTO:
CBeTOBLIE BOIHBL > - OIIBIT JIeJI, HAIPaBJICHHBIX Ha 3a00Ty O CBOEH ceMbe, pOJAHBIX U
DJIEMEHTBI TEOPUU OTHOCUTEIIBHOCTH 2 GTU3KHX;
M3imydeHne u CeKTpbI 2 - TPYZAOBOM OTIBIT, OTIBIT YYACTHS B TPOU3BOICTBEHHOW MPAKTHUKE;
Keanmosan pusuxa 7 1 - OIIBIT JI€JI, HAIIPABJICHHBIX Ha II0JIE3Y CBOEMY POJHOMY CEIY,
CBETOBBIE KBAHTHI 1 CTpaHe B LIEJIOM, OIIBIT JeSTEILHOTO BhIPAXKEHUS COOCTBEHHOM
AToMmHas pu3uKa 2 rpa’k1aHCKOM MO3ULINH;
Dur3uKa aTOMHOTO s/1pa 2 - ONBIT PUPOJOOXPAHHBIX JIEIT;
3HeMeHTapHBIC YaCTHIIBI 1 - OIIBIT PAa3pCIICHUS BOSHUKAOINX KOH(I)JII/IKTHBIX CI/ITyaHI/Iﬁ B
Acmponomus 3 [1KOJIE, I0Ma UJIY Ha YJIULIE;
o ——— 1 - OIBIT CAMOCTOSITEIBHOTO HpI/I06pe”l;eHI/I}I HOBBIX 3HaH1v/n71,
ComnH1IEe U 3BE3/1bl 1 [IPOBEJICHNS HayYHBIX UCCIIEIOBAHUN, OTIBIT IIPOCKTHOM
Crpoenue Beenennoit fICATEILHOCTH,

1 - ONBIT U3YYEHMUS, 3AIIUTHI U BOCCTAHOBIICHUS KYJIBTYPHOIO

HaCJICcauA 4CII0OBCUCCTBA, OIIBIT CO3JJaHUA COOCTBEHHBIX

HpOI/I3Be)1€‘HI/II71 KYJIbTYPBI, OIIBIT TBOPYCCKOT'O CAMOBBIPAKCHUS




- OTIBIT BEJCHHMSI 37J0POBOTO 00pa3a JKU3HH U 3a00THI O 3J0POBHE
IPYrUX JIIOJEH;

- OIIBIT OKa3aHUA IMOMOIIHX OKPYKarolluM, 3a00TBI O MaJIBIIIIAX MIIH
[MOKUJIBIX JIFOASX, BOJIOHTEPCKUU OIIBIT;

- OTIBIT CAMOTIO3HAHUS U CAMOAHAJIN3a, OIIBIT COIIHAILHO
PUEMIIEMOTO CAaMOBBIPKCHUS U CaMOPEATU3AIIH.

Bcero
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Coaepikanue yueOHOro npeamera
Du3uka u Memoovl HAYYHO20 NO3HAHUA
dusuka — GpyHaaMeHTanbpHas Hayka o npupojae. Hayunslii MeTo1 mo3HaHust Mupa. B3aumocBszb Mexy (pu3uKol U APYrUMH €CTECTBEHHBIMU
HaykaMu. MeTo/pl HayqHOTO HccienoBanus Gpu3nueckux sBieHuil. [lorpennoctn u3mMepennii GU3MUECKIX BeTUYUH. MoIenpoBaHue SIBJICHUN 1
IIPOLIECCOB MPUPOJbl. 3aKOHOMEPHOCTh U CIIy4alHOCTh. ['paHHLbI NMPUMEHUMOCTH (U3NYECKOro 3aKkoHa. PU3NYECKHME TEOPUM W IPUHLIHUII
cooTBeTcTBUS. Poiib 1 MecTO GHU3NKU B (OPMUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MUPA, B TIPAKTHUECKON AEATEIHHOCTH Jroneil. dusnka u
KYyJlbTypa

Mexanuka

[Ipenver u 3amaum KnaccHuueckod MexaHWukH. KuHeMaTndeckue XapakTEpUCTHKA MEXaHWYECKOTO JABWKEHHS. MoJenu Tell M JBHKCHUMU.
PaBHOyCcKOpEeHHOE MPSIMOJIMHENHOE IBHKEHUE, CBOOOHOE MaJICHNE. IBKEHUE Teja, OPOIIEHHOro MOJ] YIJIOM K TOPU30HTY. JIBHKEHHE TOUKH MO
okpyxHocTH. [locTynaTenbHOE U BpalaTeabHOE IBUKEHUE TBEPIOTO TEIA.

B3aumopericteue ten. [lpunimn cynepno3uiuu cuil. MHepuuaneHas cucrema oTcyera. 3akoHbl MexaHuku HproToHa. 3akoHbl BecemupHOro
TAroTeHus, ['yka, cyxoro TpeHus. J[BrkeHue HEOECHBIX Tell M HUX HCKYCCTBEHHBIX CIYTHUKOB. SIBIIeHUS, HaOlltoJlaeMble B HEMHEPIHAIbHBIX
CUCTEMAX OTCYETA.

Nmmynbe cuiibl. 3aKOH U3MEHEHHS U COXpaHEHUs UMITyJIbca. PaboTa cuiibl. 3aKOH U3MEHEHUS U COXPAaHEHUsI SHEPTUU.

PaBHOBecue MarepraabHON TOYKHM M TBEPJOTO Teja. Y CIOBHS PAaBHOBECUS TBEPJIOTO TeJa B MHEPIUAIBHONW CUCTEME OTCUYEeTa. MOMEHT CHJIBI.
PaBHOBecue )XUAKOCTH U rasa. /[BukeHne KUIKOCTEN U ra30B. 3aKOH COXPAHEHHUsI SHEPTUH B JUHAMMKE KUJKOCTH U rasa.

Mexannyeckue KosieOaHUST W BOJHBL. AMIUTUTYyZa, Nepuoj, dYacrtoTa, ¢aza kosneOanuil. IlpeBpalieHus sHeprum m0pHU KoJEOAHUSX.
Boinyxaennbie koneGaHus, pe30HaHC.

[Tonepeunsie U MPOIOIbHBIE BOJIHBI. DHEprus BoyHbl. UHTeppepenus u Audpakiuys BOJH. 3ByKOBbIE BOJIHBI

Monekynapuas puzuxa u mepmoouHamuKa

[Ipeamer u 3amaun MoJieKy sipHO-KuHeTHYecKo Teopun (MKT) u TepMotuHaMUKH.

DOkcnepuMeHTaNbHbIe Joka3aTenbcTBa MKT. AGcomntoTHas Temieparypa Kak Mepa CpeJHel KMHETHYEeCKOM HHEepruH TEIUIOBOTO JBHUKECHHS
yacTUl BeuiecTBa. Mojenp uaeanpHoro rasza. Jlasnenue rasza. CBsi3b MEXIy JaBJICHUEM U CPEIHEW KMHETMYECKON >HEpPrueil mocTymnaresbHOro
TEIUIOBOTO JABUKEHUS MOJIEKYJI UICAIIBHOTO Iasa.

Mogens uaeanbHOro raza B TEpMOJMHaMUKe: ypaBHeHUE MenneneeBa - KinanelipoHa, BbIpaK€HHUE Jii BHYTPEHHEM SHEpPruu. 3akoH
JanproHa. ['a30BbIe 3aKOHBI.

Arperatnble cocTosiHus BeniectBa. ®a3oBble nepexoanl. [IpeoOpa3oBanue sHeprun B (ha3oBbIX nepexonax. HacklleHHbIe 1 HEHACHIIIICHHBIE
napsl. Bnaxxnocts Bo3ayxa. Mogens crpoenust xuakocteil. [loBepxHocTHOe HaTsbkeHne. Mojienib cTpoeHust TBEpAbIX Tesl. MexaHn4ecKue CBOMCTBa
TBEPJIbIX TEJ.

Buytpennsis sneprus. PaGota u Temomepenaua Kak crmocoObl HM3MEHEHHsS BHYTpeHHEW »Hepruu. IlepBblii 3akOH TEpPMOIMHAMHKHU.
AnnabatHelii mporiecc. BTopoii 3aKoH TepMOJIMHAMUKH.

[IpeoOpazoBanust sHepruu B TemioBbix MamuHax. KI1/] rennosoii mammnel. [ukn KapHo. Dxonornyeckue npooieMbl TeII0 HEPTeTHKN



Inekmpoounamura
[IpenMer ¥ 3amauu ANEKTPOAMHAMUKHU. DJIEKTPUUYECKOE B3aMMOJCHCTBHE. 3aKOH COXpPAHEHMs 3JIEKTpUYECKOro 3apsjaa. 3akoH Kyiona.
HanpsikeHHOCTD M MOTEHLIHUAI 3IEKTPOCTaTUYECKOro noJis. [IpuHIHI cynepno3unun 3neKTpudeckux nojei. Pasnocts norenuuanos. [IpoBoaauku
U AUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM I0JIe. DIIEKTpUUecKas eMKocTh. KoHeHcaTop. DHEprus 3JeKTpUUECKOT0 HOJIs.

[TocTosiHHBIN 3nexkTpuueckuil Tok. nekrtpoasrwkymas cuna (3/C). 3akon OMa a1 MOJHOM 3JEKTPUUECKON Lenu. DIEKTPUUYECKUI TOK B
MeTaJuIax, EKTPOIUTAX, OJTYIPOBOJHUKAX, ra3ax U Bakyyme. [lnasma. Dnekrpomms. [lomynpoBoanukossie mprudopsl. CBEpXIpPOBOIUMOCTb.

MarnutHoe 1noJsie. BekTop MarHMTHONM MHIAYKUMH. [IpyHIMI Cynepno3MuMM MarHUTHBIX IOJIEHW. MarHuTHOE I0JIe NPOBOJHMKA C TOKOM.
JleiicTBrE MAarHUTHOT'O NOJISL HA MPOBOJIHUK C TOKOM U JIBUXKYLIYIOCS 3apsbKeHHYI0 yactully. Cuna Ammnepa u cuia JlopeHua.

[ToTox BekTOpa MarHUTHOW WHIYKIUHU. SIBIIEHHE DJIEKTPOMATHUTHOW WHAYKIHMH. 3aKOH JJIEKTpoMarHuTHOW wHAykuuu. DJIC mHAyKIUHU B
IBUKYIIMXCS TpoBoaHuKaX. llpaBuno Jlenma. SIBneHue camoumHAYKUMU. WMHAYKTUBHOCTb. DHEPrusi 3JIEKTPOMArHUTHOTO MoJis. MarHuTHbIe
CBOMCTBA BEILIECTBA.

OnexTpoMarHuTHbele kosiebanus. KonebarenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHbBIE KoJieOaHMs. BrIHYyXKI€HHBIE 31€KTPOMarHUTHbIE
kosneOanus. Pesonanc. I[lepemennbiii Tok. KonzeHcarop u kaTylmika B Lienu IepeMeHHOro Toka. [IpousBojncTBo, mepegaya U moTpelrieHue
AIIEKTPUYECKON SHEPruu. DIeMeHTapHas Teopus TpaHchopMaropa.

DJIEKTpOMAarHuTHOE noJie. BuxpeBoe anekTpuyeckoe moje. DJIEKTPOMArHUTHhIE BOJIHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH. JlMama3oHbI
AIIEKTPOMArHUTHBIX U3IYYEHUN U UX MPaKTH4YeCKoe MpUMeHeHue. [[puHIunbl painocBsI3y U TeIEeBUICHHUS.

I'eomerpuueckas ontuka. [IpsMoiiHelHOE pacnpocTpaHEHHE CBETa B OJAHOPOJHOW cpene. 3aKOHbl OTPaXKEHHs] M IMPEJIOMIICHUS CBETa.
[TonHOE BHYTpeHHEE OTpakeHrne. OnTHYECKHue TPUOOPHI.

Bomnoseie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepennus cBera. KorepentHocts. Judpakmus cera. [lomspuzanus ceera. Jucnepcust
cBeta. [IpakTnyeckoe MPUMEHEHHUE IEKTPOMArHUTHBIX U3ITy4CHUN

OcHogbl cheyuanbHoil meopuu OMHOCUMETbHOCHU
WMHBapuaHTHOCTH MOJIYJIsl CKOPOCTH CBeTa B BakyyMme. [IpuHIun oTHOcUTeNbHOCTH DifHIITeHA. [IpocTpaHcTBO U BpeMs B ClieIUAIbHOMN
TEOPUU OTHOCUTEIILHOCTH. DHEPrUs U UMIYJIbC CBOOOIHOM yacThllbl. CBSA3b MACChl U SHEPTUN CBOOOTHOM YaCTULIBI. DHEPrHsl MOKOs

Keanmoesasn puzuxa. Quzuka amoma u amomHoz20 a0pa

[IpeameT u 3aaun KBAaHTOBOH (DHU3BHKHU.

TennoBoe nznyuyenue. Pacrpenenenre sHEpruu B CIEKTpe aOCOIIOTHO YEPHOTO Tena.

I'unote3a M. IInanka o kBantax. ®otosddekr. OnbiTol A.I'. CToneToBa, 3akoHsl PoToddhdexra. YpaBHenue A. DUHIITEHHA TS
dhoTtorddexra.

®oton. Omneitel I1.H. Jlebenesa u C.1. Basunosa. ['unoresa JI. ne bpoiins o BoHOBBIX cBoiicTBax yacTull. KopmyckynspHO-—BOJTHOBOMH
nayanusM. Audpaxmus snekrpoHos. Jlapnenue cera. CooTHoIIEHHE HeonpeaeaeHHocTel [ eifzenOepra.

Mopnenu ctpoenus atoma. OO0bsACHEHHE IMHEHYAaTOrO CIIEKTPa BOJOPO,1a Ha OCHOBE KBaHTOBBIX MOCTynatoB H. bopa. CrionTanHoe 1
BBIHYXJICHHOE U3JIyYECHHE CBETA.

CocraB u cTpoeHue aToMHOro sijipa. M3otonsl. Saepusie cuibl. JledhekT Macchl U SHEPTHS CBSI3U Apa.



3aKoH paJMoaKTUBHOIO paclaja. SnepHble peakiiuy, peakiuy JIeleHns U cuHTe3a. Llennas peakuus aeneHus saep. SaepHas sHepreTuka.
TepmosiniepHbIil CUHTES.
OnemeHTapHble yacTULbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUSA. Y CKOPUTENN JIEMEHTAPHbBIX YaCTHLL

Ilepeyensb MpakTHYECKUX U J1a00OPATOPHBIX padoT
Ilpamvie usmepenus:
—CcpaBHEHHE Macc (110 B3aUMO/ICHCTBUIO);
—U3MEpPEHHUE CUJI B MEXaHUKE;
—HM3MepeHHNe TeMIIePaTyphl KUIAKOCTHBIMH U IIH(PPOBHIMU TEPMOMETPAMH;
—OIIEHKa CHUJI B3aUMOJIEHCTBUS MOJIEKYJ (METOJIOM OTpbIBA KaIllelb);
—U3MEepEeHHEe TEPMOJMHAMHYECKUX ITapaMeTPOB I'a3a;
—u3Mepenne JJ{C ncTouHnKa TOKa;

Koceennvie uzmepenus:

—HU3MepeHe YCKOPEHUsI CBOOOTHOTO Ta/ICHMS,

—OIIPEACIICHUE DHEPTUH U UMITYJIbCA 110 TOPMO3HOMY ITYTH;

—HU3MCPCHUC YJICJ'II)HOI\/'I TCIIJIOTHI IIJIaBJICHUS JIb/A,

—HU3MCPCHUC BHYTPECHHCTO COMMPOTHUBIICHUA NCTOYHHUKA TOKA,

—OTIpeIeNIeHUe TTOKA3aTes IIPEIIOMIICHHS CPEIIBI;

—u3MepeHre (POKyCHOTO pacCcTOSIHUS COOMPAIOIICH M pacCeUBAaIONICH JIMH3,

—OIIpeIeNIeHUe [UTMHBI CBETOBOM BOJIHBI;

—OTpeeNIeHuEe UMITYJIbCA U SHEPTHH YaCTHUIIbI IPU JBWKCHUH B MATHUTHOM T1oJie (110 oTorpadusim).

Habnwoenue agnenuit.

—Ha0II0eHe MEXaHUYECKUX SIBJICHUM B MHEPLHMAIbHBIX U HEUHEPIMAIBHBIX CUCTEMaX OTCUETA;
—Ha0I0IeHNe BBIHYXICHHBIX KOJIEOaHU U PE30HAaHCa;

—Habmoaenne nuddys3uu;

—Ha0I0IeHNE ABJICHUS JIEKTPOMArHUTHOW MHAYKIIHH;

—Ha0JI0IeHe BOJTHOBBIX CBOMCTB cBeTa: Audpakius, HHTephepeHINs, TOIIpU3aIis;
—HaOI0IeHNE CIIEKTPOB;

—BeuepHue HaOII0AeHNS 3Be3]1, JIyHbI U IJIaHET B TEIECKOI UIH OMHOKIIb.

Hccneoosanusn:.

—HCCIIeZIOBaHKE IBUKCHHUS TeJa, OpPOIIEHHOTO TOPU30HTAIBHO;
—HCCIeJOBAaHNE KaueHUs [IIMHAPA TI0 HAKIIOHHOH MIIOCKOCTH;
—HCCIeJOBAaHUE U30TPOIIECCOB;

—HCCIEI0BAaHNE OCTBIBAHUSA BOIBI;



—HUCCJICAOBAHUC 3aBUCHUMOCTHU HAITPSKCHHA HA MOJIFOCAX UCTOYHHUKA TOKA OT CHUJIbI TOKA B LCIIH;
—HCCJICAOBAHUC 3aBUCHUMOCTH CHUJIBI TOKA YCPE3 JIAMIIOYKY OT HAIIPS’)KCHUA HA HGI>'I;

—HCCICIOBAaHUC SABJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKIHUH;

—HCCJICAOBAHUC 3aBUCHUMOCTH yTJia NPCIOMIICHHA OT yI'Jla IaJICHUS

—HUCCJICAOBAHUC 3aBUCUMOCTH PACCTOSAHUA OT JIMH3LL 10 I/I306pa)KeHI/I$I OT paCCTOAHUA OT JIMH3BI 40 NPCAMCETA,

Ilposepka zunomes (6 mom uucie umeioOnca HeeepHble):

—TIpHU IBIKCHUU OpYCKa 10 HAKJIOHHOH IJIOCKOCTH BpeMs MEpEeMEIIeHHs Ha OIPeIeIEHHOE PAacCTOSHUS TeM 0oJIbIe, 4eM OoJIbIIe Macca
Opycka;

—IpU JBMKEHUH OpycKa IO HAaKJIOHHOM TIOCKOCTU CKOPOCTh IPSIMO MPOTIOPLMOHAIbHA ITYTH;

—IpHY 3aTyXaHUU KoJieOaHUI aMITUTyAa 0OpaTHO MPOMOPLHUOHAIbHA BPEMEHH;

—KBaJpaT CpPeIHErO MepeMenieHrs] OpOyHOBCKOW YacTHUIIbI IPSMO MPOTNOPLIMOHAJIEH BpeMeHH Ha0moieHus (1o tpekam Ileppena);

—CKOPOCTb OCTBIBAHMSI BOJIbI IMHEWHO 3aBUCUT OT BPEMEHHU OCTHIBAHUS;

—HanpsKeHUe MpH MOCIe10BaTeIbHOM BKIIOYEHUH JJaMIIOUKH U PE3UCTOPA HE paBHO CyMME HAIpsKEHUH Ha JIaMIIOUKe U PE3UCTOPE;

—YToJI IPEeJOMIIEHUS MPSMO MPOTOPIMOHANIEH YTy NaJCHUS;

—TIpHY MJIOTHOM CJIOKEHUU JIBYX JIMH3 ONITUYECKUE CUJIBI CKIIAbIBAIOTCS;

Koncmpyuposanue mexnuueckux ycmpoucme:

—KOHCTPYHMPOBaHUE HAKIOHHOW MIOCKOCTH ¢ 3aaaHHbIM KIT/I;

—KOHCTPYWPOBAHHE PhIYaKHBIX BECOB;

—KOHCTPYHPOBaHUE HAKIOHHON TNIOCKOCTH, IO KOTOPOI OPYCOK ABMXKETCS C 33JJaHHBIM YCKOPEHHEM;
—KOHCTPYUPOBAHUE 3JIEKTPOIBUTATEIS;

—KOHCTpyHpOBaHHUE TpaHCHOpMaTOpa;

—KOHCTPYUPOBAHUE MOJEIIN TEJIECKOIA NI MUKPOCKOTIA.
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