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HOACHUTEJBHASA 3AIIUCKA
duznka — (QyHAaMeHTaNbHas HayKa, HMEIOIas CBOEH MpeIMeTHOH o00iacTbio  oOume

3aKOHOMEPHOCTH MPUPOIBI BO BCEM MHOT000pa3uy sIBICHUH OKpYyXkaromero Hac Mupa. @usnka — Hayka
0 TMpHpoJe, M3ydarolas Haubojee oOLIMEe M MpOCTeHIINe CBOiicTBa MaTepuaibHOro mupa. OHa
BKJIIOYaeT B ce0s Kak IpolecC MO3HAHMA, TaK U pe3yiabTaT — CyMMY 3HaHUI, HAKOIUIEHHBIX Ha
IPOTSDKEHUM HMCTOPUYECKOro pa3BUTHS OOIIECTBA. OTUM M OHpelensercs 3HaueHue (U3MKH B
HIKOJbHOM o0Opa3zoBaHuu. Pusnka uMeeT OOJbIIOE 3HAYEHHWE B JKU3HUM COBPEMEHHOIO OOLIeCTBa U
BIIUSET HA TEMIIBl PA3BUTHUS HAyYHO-TEXHMYECKOro mporpecca. IIporpamMmma coneicTByeT COXpaHEHUIO
€MHOr0 00pa30BaTEIbHOrO POCTPAHCTBA.

VY4eOHbIil mpeaMeT pu3rka BXOIUT B 00pa30BaTesIbHYI0 00aCTh €CTECTBEHHO-HAYYHOTO LIUKJIA.
OCOOEHHOCTSMU H3JI0KEHUS COICPIKAHUS Kypca SBISIFOTCS:
* €IMHCTBO M B3aUMOCBS3b BCEX pa3JelOB KaK pe3yslbTaT IOCIEAO0BATEIbHONW AETalU3alud IpU
U3Y4YCHHUH CTPYKTYPHI BEILECTBA;
* OTCYTCTBUE JIeJIeHUs] (PU3UKU HA KJIACCUYECKYIO U COBPEMEHHYIO;
* JI0Ka3aTeJIbHOCTh M3JIOKEHHUsI MaTepualla, 0a3supyromascss Ha MPOCThIX MaTeMaTHYECKUX METOAAX U
KAueCTBEHHBIX OLIEHKAX;
* MAKCUMAaJIbHOE UCTIOJIb30BaHUE KOPPEKTHBIX (PU3MUYECKIX MOJIENICH 1 aHAJIOTH;
* HCII0JIb30BAHHUE U BO3MOJKHAsI MHTEPIIPETALINS COBPEMEHHBIX HAyYHBIX JaHHBIX;
* pacCMOTpPEHME MIPUHIIMIA JEHCTBUSI COBPEMEHHBIX TEXHUUECKHUX YCTPONCTB,;
* OOIIEKYIBTYPHBIN aCTeKT (PU3MYECKOTO 3HAHMS, PEATU3AIHS UACH MEKITPEIMETHBIX CBSI3EH.

[Iporpamma peanusyercs B Teuenue 1Byx JieT Ha Y MK B.A KacbsHoBa:!
1. B.A. KacesnoB ®@usuka 10 kimace, M, «/Ipoday
2. B.A. KacesanoB ®usuka 11 knacc, M, «/Ipoday.
Hacrosimas paboyas mporpamMma HamnycaHa Ha OCHOBaHMHU CIIEAYIOIIUX HOPMATHUBHBIX JIOKYMEHTOB:
1. OcHoBHas o6meoOpa3oBaresnbHas OporpaMMa cpegHero obmero obpazoBaHuss YacTtHoro
obmeoOpaszoBarenpHOro yupexaenus «lllkona «biaroe OtpodectBoy, 2019
2. [Mporpamma o ¢puzuke 10-11 kmaccel, yrimyoneHHsli ypoBenb, B.A. KacessaoB M. Jlpoda 2017
OO0mas xapakTrepucTuKa Kypca

Henu uzydyeHus: GU3MKU B CpeHEN IIKOJIE CIASAYIOIIHE:

* (¢opMHUpOBaHHE Y OOYYAIOIIMXCS YMEHUS BHJIETh M MOHMMAaTh LIEHHOCTh OOPa30BaHUs, 3HAUUMOCTh
(GU3MYEeCKOro 3HAHMS JUIS KaXKJOro 4eJoBeKa, He3aBUCUMO OT €ro NMpo(ecCHOHAIbHONW NesTeIbHOCTH;
yMEeHUH pa3nuyath (PaKThl U OLEHKH, CPAaBHUBATh OL[CHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSIMHU
OLIEHOK, (hOpMYIHPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* (opmupoBaHue y 0OyyarolUXCsl LIETOCTHOTO MPEACTABIECHUS O MUpPE M pojid (U3UKH B CO3JaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa; yYMEHHS OOBSICHITH MOBEIEHHE OOBEKTOB U
IIPOLIECCHI OKPYKAKOIIEH JEHCTBUTEIBHOCTH — MPHUPOAHON, COLMAIBHOM, KYJIBTYPHOU, TEXHUYECKON
Cpelbl, UCTIOJIB3YS IS 3TOTr0 (PU3UUYECKUE 3HAHUS;
* mpuoOpeTeHrne OO0yJaloIMMHCS ONbITa pPa3HOOOpa3HOW JAEATENbHOCTH, ONbITAa IO3HAHUA U
CaMOTO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMEIOIIMX YHHMBEpCAJIbHOE
3HAa4YeHHUE /ISl Pa3IMYHBIX BUJOB JESITEIBHOCTH, — HABBIKOB PEIICHUS MPOoOJIeM, NPUHATHS PELICHUH,
MOMCKA, aHanmu3a ¥ 00paboTKM HMH(OPMAIMM, KOMMYHHMKATHBHBIX HAaBBIKOB, HaBBIKOB H3MEPEHHUH,
COTPYIHUYECTBA, 3PPEKTUBHOTO U 0€30MACHOTO UCIIOJIb30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOUCTB;
* OBJIaJICHHE CUCTEMOM Hay4YHBIX 3HAHUI 0 (PU3NYECKUX CBOMCTBAX OKPYKAIOIIEro MUpa, 00 OCHOBHBIX
(u3MYECKUX 3aKOHAX U O CII0CO0aX MX MCIOJb30BaHUS B TPAKTHUECKOMN
AKU3HU.

[koapHBIH Kypc (U3UKHM — CHUCTEMOOOpA3yIOImMi [JIs €eCTEeCTBEHHO-HAy4YHBIX IPEIMETOB,
MOCKOJIbKY (DU3MUYECKHe 3aKOHBI, JIeKAIMe B OCHOBE MHUPO3JIAHHs, SBISIOTCS OCHOBOW COJEpXKaHMS
KypCOB XUMHH, OHOJIOTHH, reorpaduu U acTpoHoMHH. Du3MKa BOOPYXAeT IIKOJIHHUKOB Hay4YHBIM
METOIOM TO3HAHUSI, MO3BOJISIOIINM MOIYy4aTh O0bEKTHBHBIE 3HAHUS 00 OKPY>KAIOILIEM MUDE.
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MecTto kypca «@u3uKa» B y4eOHOM IJIaHe

B coorBerctBHM ¢ Y4eOHBIM IJITaHOM IIKOJBI Ha H3ydeHHWE ydeOHOro mpeamera (u3uka Ha
yriIyOJICHHOM ypoBHE oTBoauTcs B 10 Kimacce —6 yacoB B Henento, uTo coctarisieT 204 yaca B rox, B 11
KJ1acce —6 yacoB B Hefelnto, uTo coctanisier 204 gaca B roa. OO1iee uncio ydeOHBIX 4acoB 3a JIBa roja
obOyuenus — 408 vac.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI KYPCA

[IporpamMma oOecnednBaeT AOCTHXKCHHE CICAYIOIIUX pE3yJbTaTOB OCBOSHHUS 00pa3oBaTeIbHOU
MIPOrpaMMBbl CpETHETO 0011IeT0 00pa30BaAHUS:
Juunocmmuuie:
1) rOTOBHOCTh M CLIOCOOHOCTH K JINYHOCTHOMY CaMOOIPEICIICHHIO, CIOCOOHOCTh CTABUTH LICTH U

CTPOUTH KU3HEHHBIE IUIaHbI; OEpe’KHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

2) TOTOBHOCTHh OOYYAIOIIUXCS K KOHCTPYKTHBHOMY YYaCTHIO B MPUHSITUU PEIICHHM, 3aTParuBaroIInX
MpaBa U UHTEPECHI;

3) HPaBCTBEHHOE CO3HAHME U MTOBEJCHUE HA OCHOBE YCBOCHUS OOIICYETIOBEYCCKUX [ICHHOCTEIH;

4) MHPOBO33pEHHE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH, 3HAUUMOCTb HAYKH,
TOTOBHOCTH K HAYYHO-TEXHHYECKOMY TBOPUYECTBY, BJIaJICHHE IOCTOBEPHOU MH(pOpMAIHEl O IepeTOBBIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW HAYyKH,

5) 3aMHTEpECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa W OOIIECTBA, TOTOBHOCTH M
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CaMOOOPa30BaHUIO, HAa IPOTSHKEHUU BCEH KU3HU;

6) yBakeHHE K TPYAy H JIIOJSIM TPY/Aa, TPYAOBBIM TOCTHKECHHUSAM, JOOPOCOBECTHOE, OTBETCTBCHHOE U
TBOPUYECKOE OTHOIIIEHHE K pa3HbIM BUJaM TPYAOBOH AEATEIbHOCTH; TOTOBHOCTh K CAMOOOCTYKUBAHHUIO,
BKJItOUasi 00yueHre U BBIIOJIHEHUE JOMAITHUX 00S3aHHOCTEH.

Memanpeomemnmnuie:
Pezynamuenvie YY/[

Buvinycknuxk nayyumcs:
* CaMOCTOSITEIbHO OINpEAeNsATh 1M, CTaBUTh U (OpPMYyJIUpOBaTh COOCTBEHHBIE 3aJaud B

00pa30BaTeNbHON EATENBHOCTH U KU3HEHHBIX CUTYAIIHIX;

* OIICHHBATh PECYPCHI, B TOM UHKCJE BpeMs U JIPYyrHe HeMaTepuajabHbIe Pecypchbl, HEOOXOIUMBIE IS
JOCTH>KEHHSI TIOCTABIICHHON paHee 1IelIu;

* COTIOCTAaBIIATh UMEIOIINECS BOZMOKHOCTH ¥ HEOOXOIMMBIE ISl TOCTHXKEHUS 1EJIU PECYPCHI;

* OpraHu3oBbIBaTh (O(PEKTUBHBIA MOUCK PECYpPCOB, HEOOXOAMMBIX I JOCTHXKEHHS TOCTaBICHHON
[eIu;

* ONPENETATh HECKOJIBKO MYyTEH JOCTHKEHHUS OCTABJICHHOMW LIEJIH;

* BEIOMPATh ONTUMAIBHBIN MYyTh JTOCTHHXKEHHS 1NN C y4eToM 3(()EKTUBHOCTH PAaCXOJ0BAHHS PECYpPCOB
Y OCHOBBIBASICh HA COOOPAKEHUSIX 3TUKU U MOPaJIH;

* 33]]aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXKHO OINPEAEINUTb, YTO 11€JIb JOCTUTHYTA;

* COIOCTABJIATh MOJIYYEHHBIN pe3yibTaT AESITEIbHOCTU C IOCTABICHHOM 3apaHee LEeNbIo;

* OIICHUBATh MOCIEACTBHS TOCTHIKEHHS MOCTABJICHHON IeMH B y4eOHOW NeATeIhbHOCTH, COOCTBEHHOMN
YKU3HU U J)KU3HU OKPYKAIOLIUX JIFOIEH.

ITo3naBarenbHbie YY/[

Buinycknuk nayuumces:

* KPUTHUYECKHU OIICHUBATh U HHTEPIPETUPOBATH HH(HOPMAITUIO C PA3HBIX MMO3HIIHIA;

* pacro3HaBaTh U GUKCHUPOBATH MPOTHUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHUKAX;

* UCMOJIb30BaTh Pa3jIMYHbIE MOJEIbHO-CXEMaTUYECKUE CPEACTBA JJIs MPE/ICTABICHUS BBISBICHHBIX B
MH(OPMAIIMOHHBIX HCTOUHUKAX TIPOTHBOPEUHIA;

* OCYIIECTBIJIATH Pa3BEPHYTHIM MH(DOPMAIIMOHHBIN MOWCK U CTABUTh HA €r0 OCHOBE HOBBIE (yueOHBIE U
MMO3HABaTEJIbHBIC) 3a/1aUH;

* ICKaTh U HAXOJIUTh 000OIICHHBIEC CITOCOOBI PEIIeHUs 3a/a4;
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* IPUBOJUTH KPUTHUUECKHE aPTyMEHThI KaK B OTHOLIEHUH COOCTBEHHOT'O CY)KJICHMsI, TaK U B OTHOLIEHUU
JNEUCTBUM U CYXIEHUU IPYTOro;

* aHAJIM3UPOBATh U IPEOOPA30BHIBATH IPOOIEMHO-TIPOTUBOPEUHBLIE CUTYALUH;

* BBIXOJIUTH 332 PAMKH Y4EOHOTO MpeAMEeTa M OCYIIECTBIATH LI€JICHAIIPABICHHBIN MMOMCK BO3MOXXHOCTH
IIMPOKOT0 TIEPEHOCA CPEJICTB U CLIOCOOOB ICHCTBHUS;

* BBICTPAaUBaTh HHIUBUAYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYEHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYPCHBIE OIPaHUYECHMUS;

* MEHATh M YJEp)KUBaTb pPa3HbIC IMO3MLIMU B I103HABATEIbHOM JEATENbHOCTH (OBITH YYEHHUKOM H
yuuTteneM; GopMysInpoBaTh 00pa3oBaTeIbHbIIN 3aIpOC U BBIIOIHATH KOHCYJIbTaTUBHbIE

(GYHKLIHN CaMOCTOSITEIbHO; CTaBUTh MPOOJIEMy U paboTaTh HaJl €€ peleHHEM; YIIPaBIATh COBMECTHOM
[I03HABATEIBHOMN JeATEIbHOCTBIO U IOJUUHATHCS).

KommyHukarusubie YY/

Buvinycknuk nayuumces:

* OCYIIECTBJIATH JI€JOBYI0O KOMMYHUKALIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTpU
00pa30BaTeNbHON OpraHu3alliy, TaK U 3a €€ MPeIeIaMHu);

* MpU OCYLIECTBJIEHUM TPYNIOBOM pabOThl OBITh KaK PYKOBOAWUTENIEM, TaK U YICHOM IPOEKTHOU
KOMaH/Ibl B Pa3HbIX POJIAX (F€HEPaTOpOM UJeH, KpUTUKOM, UCIIOTHUTENIEM, IPE3CHTYIOIIUM U T. [1.);

* pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX
U IMCbMEHHBIX ) SI3bIKOBBIX CPE/CTB;

* pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallUU B MIPEIOTBPALIaTh KOH(PIUKTHI 10 UX aKTUBHOH (ha3bl;

* KOOPAMHUPOBATH M BBHIMOJHATH PadOTy B YCIOBHUAX BHPTYAIBHOTO B3aMMOACUCTBUS (MM COUCTAHUS
peaJIbHOTO ¥ BUPTYAJIBHOTO);

* COTJIaCOBBIBATH IMO3UIMH YWICHOB KOMaHIbI B TIpo1iecce paboThl HaJl OOIIUM MPOTYyKTOM/pEIICHUEM;

* MPEACTaBIATh MYOJWYHO pE3YyibTaThl WHJIMBUIYaJbHOM W TPYNIOBON JEATENbHOCTH Kak Iepen
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayIUTOPUEH;

* oAOUpaTh NapTHEPOB JUIS JIEIOBOW KOMMYHHUKALUU, MCXOS M3 COOOPaKEHWH pe3yIbTaTUBHOCTU
B3aMOJICICTBUS, a HEJIMYHBIX CUMIIATH;

* BOCIIPUHUMATh KPUTHUECKUE 3aMEUaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOUHO U €MKO (OpMYIUPOBaTh KaK KPUTHUECKHE, TaK U OJOOPHUTENbHBIE 3aMEUaHUs B aJipec APYTUX
JOJe B pamKax JenoBoil M 00pa3oBaTebHOM KOMMYHHMKAalMM, HU30eras NmMpu 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpenmeTrHble pe3yabTaThl

TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHUS YIIyOJIEHHOTO Kypca (M3UKU JOJDKHBI BKIHOYATh
TpeOOBaHUs K pe3ysibTaTaM OCBOEHHsI 6a30BOT0 Kypca U JIOMOJIHUTEIBHO OTPaXKaTh:

1) cpopMHUPOBaHHOCTH CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
NpEeJCTaBICHUH O JieicTBUY BO BeeneHHOM (pU3NUecKuX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIOBUSX;

2) chopMupOBaHHOCTh YMEHHUS UCCIEA0BATh M aHAIM3UPOBATH PA3HOOOpa3HbIe (PU3NUYECKUE SIBJICHUS
U CBOICTBa OOBEKTOB, OOBSCHATH NMPUHIUMBI PaOOTHl U XapaKTEPUCTHUKU NPUOOPOB U YCTPOUCTB,
OOBSACHATH CBSI3b OCHOBHBIX KOCMUYECKUX O0BEKTOB C re0(PU3NIECKUMHU SIBICHUSIMU;

3) BiaxeHue yMEHUSMHU BBIIBUraTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOINOJAraroluX (pU3ndecKux
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATh MX IKCIEPHUMEHTAIBHBIMU CPEICTBAMHU, (GOPMYIHPYS LEb
HCCIIEIOBaHMS;

4) BnajeHWe METOJaMH  CaMOCTOSITENbHOIO IUIAHUPOBAHUS M TMPOBEACHHUA  (PU3MUYECKUX
HKCHEPUMEHTOB, OMMCAHUS W aHajh3a IOJYYEeHHOH H3MEpHUTENbHON HWH(pOpMalMU, ONpeAeIeHHs
JIOCTOBEPHOCTH MOJIyYEHHOI'O PE3yNbTaTa;

5) chopMHpOBAaHHOCTH YMEHHI POrHO3UPOBATh, aHATU3UPOBATH U OLIEHUBATh MOCIEACTBHS OBITOBON
U TIPOU3BOJCTBEHHON NEATENILHOCTH YEIOBEKa, CBSI3aHHOW C (PU3MUYECKHMMH MPOIECCaMU, C MO3ULUI
9KOJIOTMYECKOM 0€30M1acHOCTH.



Buinycknux na yenyonennom ypoene Hayuumcs:

® OOBACHATH W AHATU3UPOBATh POJIb U MECTO (PU3MKK B (POPMHUPOBAHMHM COBPEMEHHOW HayyHOU
KapTUHbl MHUpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B NPAKTHYECKOW AEATEIBbHOCTH
JIIONIEH;

® XapaKTEepPHU30BaTh B3aUMOCBS3b MEXY (PU3UKOH U APYTUMH €CTECTBEHHBIMU HAYKaMH;

® XapaKTepH30BaTh CUCTEMHYIO CBA3b MEXIYy OCHOBOIIOJATAIONIMMU HAYYHBIMU TOHSATHIMU:
MIPOCTPAHCTBO, BpeMs, MaTepHs (BEIIECTBO, M0JIE), IBUKECHHUE, CUJIa, YHEPTHUS;

® [IOHMMATh U OOBACHATH LEIOCTHOCTh (PU3HMUECKON TEOPUH, pa3IuyaTh IPAHUILBI €€ IPUMEHUMOCTH U
MECTO B PSAY APYTHX (PU3NUECKUX TEOPHil;

® BJAJETh IPUEMaMH IIOCTPOCHMSI TEOPETHYECKHX JOKa3aTeNIbCTB, a TaKXKe IPOTHO3UPOBAHMS
0coOeHHOCTeH npoTeKkaHusi GU3NYECKUX SIBIECHUI M MPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUYECKUX
BBIBOJIOB U JIOKA3aTeINIbCTB;

® CaMOCTOSITEIbHO KOHCTPYMPOBATH AKCIEPUMEHTAIbHbIE YCTAHOBKHM JUIsl IPOBEPKH BbIABMHYTHIX
TUIIOTE3, PACCYUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO IOTPEIIHOCTH;

® CaMOCTOSITEIBHO TIAHMPOBATH U MPOBOANTH (PU3NIECKUE IKCTIEPHMEHTHI;

® pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE U PacYeTHBIC (DU3MUYECKHE 3a/1a4i C OMOPOU KaK
Ha W3BECTHBIC (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH, TaK W Ha TEKCTHl ¢ M30BITOYHOMN
nHpopManue;

® OOBSCHATH T'PAHMIBI IPUMEHEHUS M3YYEHHBIX (DU3MYECKHX MOJENIEH MPH PEHIeHuH (PU3NYECKHX U
MEXITPEIMETHBIX 3a7ay;

® BBABUraTh TMIOTE3bl Ha OCHOBE 3HAHMS OCHOBOINOJIAralOIUX (PU3MUECKUX 3aKOHOMEPHOCTEH Hu
3aKOHOB;

® XapakTepHu30BaTh IJ100albHBIE MPOOJIEMBl, CTOSIIME IIepes]l 4YeJOBEYECTBOM: 3HEPreTHUYEecKue,
CBIPbEBBIE, IKOJIOTHUECKUE, U POJIb (PU3HUKU B PELICHUH 3TUX MPOOIIeM;

® OOBACHATH NPUHLHUIIBI PaOOThl U XApaKTEPUCTHKH HM3YUYEHHBIX MAIIUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB;

® OOBSACHATH YCIOBUS PUMEHEHUS (PU3NYECKUX MOJIEINICH TpH pelieHnn GU3NIECKHUX 33134, HaXOUTh
aJIeKBaTHYIO TPeJUIOKEHHOM 3ajnade (U3MYECKyl0 MOJeNlb, pa3pemaTh NpolieMy Kak Ha OCHOBE
UMEIOIINXCS 3HaHU, TaK ¥ MPH TOMOIIN METO/I0B OLIEHKH.

Buinyckuux na yenyboaeHnom yposHe noayuum 603MOHNCHOCIb HAYUUMbCAL:

® TIPOBEPSITh OKCIEPUMEHTANBHBIMU CPEICTBAMU BBIIBUHYTHIE THUIOTE3bl, (OPMYIUPYd Lelb
WCCIIeIOBaHM, HA OCHOBE 3HaHWS OCHOBOMOJATalONMINX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

® ONUCHIBATh U aHAJTU3UPOBATH MOTYUECHHYIO B pe3yJIbTaTe MPOBEACHHBIX (PU3NUECKUX IKCTIEPUMEHTOB
nH(OpPMAILIHIO, OTIPEEINATh €€ I0CTOBEPHOCTH;

® TOHUMATh M OOBSICHATH CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOMIMMHM HAYYHBIMU TTOHSTHUSMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), TBUKEHUE, CUJIA, SJHEPTHUS;

® pemarh KCIEPUMEHTAIbHBIC, KAaYECTBEHHBIE U KOJIMYECTBEHHBIE 3a/1a4d OJIUMIIMATHOTO YPOBHS
CJIIOKHOCTH, HCIOJB3Yysl (U3MYECKHE 3aKOHBI, a TakKXKe YpaBHEHUS, CBS3BIBAIOIINE (PU3MUECKHE
BEJIMUHNHBI;

® AHAJIM3MPOBATH TPAHUIIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHUMATh BCEOOIIMHA XapakTep
(dbyHIaMEHTATBHBIX 3aKOHOB M OTPAHMYEHHOCTh HUCITOJIH30BaHUSI YaCTHBIX 3aKOHOB;

e (GopMymUpOBaTh W pellaTh HOBBIE 3a/lay¥, BO3HUKAIOIIME B XOJ€ Y4eOHO-HCCIEeNOBATENbCKONW U
MPOEKTHOM JEeSATETbHOCTH;

¢ YCOBCPIICHCTBOBATH HpI/I60pLI 1 METOJbI HCCIEIOBAHUS B COOTBETCTBUH C IIOCTAaBICHHOM 38.,[[8.‘-161\/'1;

® JNCIOJB30BaTh METOJAbBI MATEMATHYCCKOTO  MOJCIHMPOBAHHA, B TOM  YHCIIC HpOCTeﬁIHHC
CTaTUCTHYCCKHUEC METOABI AJIA O6pa6OTKI/I PE3YJIbTATOB SKCIICPUMCHTA.
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COJAEPKAHHUE KYPCA
10 xknacc
Beenenue. Gusuka B I03HAHUU BELIECTBA, [10JIs1, IPOCTPAHCTBA U BPEMEHH.
Uro u3yuaet ¢pusuka. Opransl 4yBCTB KaK UCTOYHUK HHPOpMaLMU 00 OKpykaroiieM mupe. OPusndeckuit
JKcrepuMeHT, Teopusi. Gusndeckue moaenu. Mnes aromuszma. OyH1aMeHTAIbHbIE B3aUMOICHCTBUSI.
Mexanuka. Kunemamuxa mamepuanvrou mouxku Tpaexktopus. 3akoH aBuwxenus. [lepememenue. [1yts u
nepemenieHue. CpeaHsis myreBasi CKOpocTb. MrHOBEHHast CKOPOCTb. OTHOCHUTENIbHASI CKOPOCTh JBUKEHUS
Tes. PaBHOMEpHOE NIPAMONIMHENHOE IBUKEHME. Y cKopeHue. [IpsamMonnHeiHoe NBUKEHNE ¢ TIOCTOSHHBIM
yckopenueM. PaBHonepeMeHHOe psMoInHeHOe qBmkeHue. CBoboaHoe nagenue ten. OgHomepHoe
JBUKEHUE B MOJI€ TSHDKECTH MPU HATUYMK HaYadbHOUM cKopocTu. bammuctuueckoe nuxkenue. Kunematuka
NIEPUONYECKOr0 ABMKEHU. BpalarenbHoe U kojedaTeabHoe JBUKEHNE MaTEPUAIbHOU TOUKH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI.
No 1. U3mepenue yckopeHusi CBOOOAHOTO ITaICHHUS.
Ne 2. I3yuenue ABM>KEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.
Junamuka mamepuanvnoii mouxu. IIpuauun otHocurensHocTH 'anunes. [lepssiii 3akoH HeroToOHA.
Bropoii 3akon Herotona. Tperuii 3akon Herorona. I'paBuTanmonsas cuia. 3aKOH BCEMUPHOIO TATOTEHUS.
Cuna Tsoxectu. Cuna ynpyroctu. Bec tena. Cuna tpenus. [Ipumenenue 3akonoB HeroToHa.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI.
Ne 3. M3zmepenue kodphuiimeHTa TPSHUS CKOJbKCHHUS.
Ne 4. JIBuxenue Tena no oKpy>KHOCTH TIOJT ISHCTBUEM CHJI TSKECTH U YIIPYTOCTH.
3axonsi coxpanenua. VIMynsc MaTepuanbHON TOYKU. 3aKOH COXPaHEHUs uMIyiasca. PaboTa cuibl.
[TorenuunaneHas sHeprus. [loTeHunanpHas sHEprus Tejaa Ipy rpaBUTALlMOHHOM U YIIPYTOM
B3auMozeicTBusAxX. Kunernueckas s3neprusi. MomHOCTb. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUu.
AGCOIIOTHO HEYNPYroe v aOCOTIOTHO YIPYTrOe CTOIKHOBEHHUS.
Junamurxa nepuoouyeckozo 08uMCeHUsL.
JIBr>kenue Ten B rpaBUTalinOHHOM Toie. KocMuueckue ckopoctu. JluHamuka cBOOOIHBIX KOJIEOAHUH.
KonebarenbHas cuctema o JeHCTBUEM BHEIIHUX CUJI, HE 3aBUCAILMX OT BpeMeHU. BrIHyX1eHHbBIE
koseOaHus. Pezonanc.
OPOHTAIJIBHAS JIABOPATOPHAS PABOTA.
Ne 5. IIpoBepka 3aK0Ha COXpaHEHUSI SHEPTUH NIPU ACHCTBUU CUII TSDKECTH U YIPYTOCTH.
Cmamuxka. Y clioBU€ paBHOBECHS JIJIsl TOCTYNATEIBHOTO ABUKEHUS. Y CIIOBUE PAaBHOBECHUS JIJIS
BpalarenbHoro ABuxkeHus. [1nedo u MomeHT cuibl. LIeHTp TshkecTH (LIEHTp Macc) CHCTEMBI
MaTepUaIbHBIX TOYEK U TBEPAOIO Tela.
Penamuseucmcxasn mexanuxa. IlocTynarsl crienuaibHON TEOPUU OTHOCUTENHHOCTH. OTHOCUTEILHOCTD
BpeMeHHU. 3amelJIeHHe BpeMeHU. PeaTHBUCTCKUIN 3aKOH CI0XKEHHs ckopocTel. B3zanMocBs3b sHepruu u
MAacChl.
MouuekyasipHas puszuka.
Monexynapnas cmpykmypa eewecmea. Ctpoenue aromMa. Macca aromoB. MonsipHast macca. Konndecto
BEIIIECTBA. ATperaTHble COCTOSIHUS BEIeCTBa. MoieKyIapHo-KuHemu4eckds meopus uoedaibHo2o 2aza
.Pacnpenenenue Mosekyn uaealbHOro raza B MpoCTpaHCcTBe. Pacipenenenne MoJIeKys uaeaibHOTro ras3a 1no
ckopoctsam. Temneparypa. [llkansl Temnepatyp. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM
teopun. YpaBaenue Knaneitpona— Menaeneesa. M3omporneccel. M3orepmuueckwnii mporecc. M3o06apHbrit
npouecc. M30XopHbIH mporecc.
OPOHTAIJIbBHAS JIABOPATOPHAS PABOTA.
Ne 6. I3ydeHne n30TepMHUYECKOTO MPOIECCa B Ta3e.
Tepmoounamura. Buytpennss sueprus. Pabota raza npu pacmmpenun u cxxatuu. Pabora raza npu
n3omnpoiieccax. [lepBblit 3akoH TepMoarHAMUKU. [IpuMeHeHre nepBoro 3aKkoHa TePMOAUHAMUKH JIJIs
u3ormpoieccoB. AnnabatHslii mporiecc. TernaoBeie ABUraTenu. BTopoil 3aKk0H TepMOTIMHAMUKH.
JKuoxocme u nap.@a30Bblii nepexo nap - xxuakocts. Mcnapenune. Konnencanus. JlaBnenue



HACBIILIEHHOT0 Nlapa. BrnaxkHocth Bo3nyxa. Kunenue xuakoctu. [ToBepxHocTHOE HaTskeHUE. CMayrBaHUE.

KanunnsipHocTs.
OPOHTAIJIbBHAS JIABOPATOPHAS PABOTA.

Ne 6.M3y4yenne KanwJUISIpHBIX SBJICHHA, 00YCIIOBICHHBIX ITOBEPXHOCTHBIM HATSHKEHUEM JKUIKOCTH.
Teepooe meno.Kpucrainnusanus u 1miasjieHue Teepablx Ten. CTpykrypa TBepabix Tell. Kpucrammyeckas

peuieTka. MexaHn4ecKkue CBOMCTBA TBEPABIX TEJl.
®POHTAJIbHA A IABOPATOPHAS PABOTA

No 7. I3mepenue yaeabpHON TeIIOEMKOCTH BEIIECTBA.

Mexanuueckue 6onnvl. Akycmuxa. PactipocTpaneHue BOJIH B ynpyroit cpege. OTpaxkeHue BOJIH.
[Tepuonnueckue BosHbI. CTOSTYME BOJIHBI. 3BYKOBBIC BOJIHBI. BricoTa 3Byka. Dddext Jlomnepa. TemoOp,
IPOMKOCTbH 3BYKa.

DJIeKTPOCTATUKA.

Cunbl 21eKMPOMASHUMHO20 83AUMOOCUCMBUSL HENOOBUNCHBIX 3APA006. INCKTPUUCCKUN 3aps/l.
KBanToBanue 3apsna. nekrpusalus Tei. 3aKoH coxpaHeHus 3apsana. 3akoH Kynona. PaBHoBecue
CTaTUYECKUX 3apsa0B. HanpsskeHHOCTD 3EKTPUYEeCcKOro nosis. JIMHuu HanpspkKeHHOCTH
ANEKTPOCTATUYECKOTO MOJIs. [IpHHIMI cyneprno3uuu 3JIeKTPOCTaTUIECKUX MOJIeH. DIEKTPOCTATUYECKOE
T0JIe 3apsHKeHHOMN Cephl U 3apsHKEHHON TIIOCKOCTH. DHepaust 21eKmpoMaHUMHO20 83aUMO0eUCTNEUs
HenoosudicHuIX 3aps006. Pabota cuil anekrpocratndeckoro noss. [loTennuan 3neKTpocTaTHuecKoro moJsl.
Pa3znoctp norenuanos. M3amepenue pa3HOCTH MOTEHIIUATIOB. DIEKTPHUUECKOE TOJIe B BEIIECTRE.
JIMdIeKTPUKH B DJIEKTpOcTaTUYecKoM moie. [[poBoiHUKH B 3eKTpocTaTHuecKoM noje. Pacnipenenenue
3apsJI0B 110 TTOBEPXHOCTH MPOBOJHUKA. DIIEKTPOEMKOCTh YEAMHEHHOTO ITPOBOIHUKA M KOHIEHCATOPA.
CoenMHEHNE KOHICHCATOPOB. DHEPIHS JEKTPOCTATHIECKOTO 1o, OObeMHast TUIOTHOCTh YHEPTHH

QJICKTPOCTATUYCCKOI'O I1OJIA.
OPOHTAJIbHA S IAGOPATOPHAS PAGOTA

Ne 9. 3mepenue 371eKTpOeMKOCTH KOHJIEHCATopaA.
HTorosoe nosropeHue

11 kaace
DJIeKTPOAMHAMHUKA.
Tlocmosannwiii anekmpuyeckuti mox. Inexrpudeckuit Tok. Cuna Toka. Mctounuk Toka. MicTouHUK TOKa B
aneKTpruyecko nenu. 3akoH Oma /171 OJHOPOIHOTO MPOBOIHUKA (yuyacTka 1ienu). ConpoTHBIEHNE
MIPOBOJIHUKA. 3aBUCUMOCTb YAECIHHOTO COMPOTUBIICHUS TPOBOIHUKOB U MOITYITPOBOJTHUKOB OT
Temmneparypbl. CBepXmpoBoAUMOCTh. CoeIMHEHUsI TPOBOIHUKOB. PacyeT cOpoTUBIEHUS 3JIEKTPUUECKUX
uenei. 3akoH OMa JJ1d 3aMKHYTOM 1ienu. Pacder cuiibl TOKa U HaNPS>KEHUS B SJIEKTPUUYECKUX LEIX.
N3mepenne cuiibl TOKa U HanpsbKeHMsl. TernoBoe 1elCTBUE SIIEKTPUUECKOro TOKA. 3aKoH Jlkoyna—
Jlenma. [lepenada aMeKTpOIHEPTHH OT UCTOYHUKA K TOTPEOUTENI0. DIEKTPUUECKHI TOK B PACTBOPax U
pacriaBax 3JE€KTPOIUTOB.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbBI
1. MccnegoBanne CMENIaHHOTO COEIMHEHNS IPOBOIHUKOB.
2. U3yuyenune 3akoHa OMa JiJ1s1 MOJTHOM LETIH.
Maenummnoe none. MarHuTHOE B3auMOJIeiCTBME. MarHUTHOE MOJIE AJIEKTPUIECKOTro ToKa. JInHuun
MarHuTHOM MHAYKIMH. J{elicTBHe MarHUTHOTO MOJIsl HAa MPOBOAHUK ¢ TokoM. Cuna Amnepa. Pamka ¢
TOKOM B OJIHOPOJIHOM MarHUTHOM moJie. J[elicTBMe MarHUTHOTO MOJIsl Ha ABMKYLIUECS 3apsSyKEHHbIE
gactuibl. Cuna Jlopenia. Macc-cniektporpad u nukioTpoH. [IpocTpaHCTBEHHbBIE TPAGKTOPUH 3aPsIKEHHBIX
YacTHUI] B MArHUTHOM MoJie. MarHuTHbIE JIOMYIIKHK, PaIMallMOHHbIE TIosica 3eMiu. B3aumonelicteue
AJIEKTPUYECKUX TOKOB. MarHUTHBIN MOTOK. DHEPTHUSI MArHUTHOTO TOJIsI TOKAa. MarHuTHOE MoJie B
BemiecTBe. deppomMarHeTusM.
Onexmpomaenemuszm. IJIC B IPOBOHUKE, NBIKYIIIEMCSI B MATHUTHOM TI0JIe. DJIEKTPOMarHuTHas
uHayKIUS. CriocoObI MOTy4YeHUsT MHAYKIIMOHHOTO Toka. OnbiThl ['enpu. Micnonp3oBanue
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AJEKTPOMAarHUTHOM MHAYKIMK. ['eHepupoBaHue nepeMeHHOro MeKTpudeckoro Toka. [lepenaua

AJIEKTPOIHEPTHU HA PACCTOSIHUE.
OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

3. 3yueHue siBIEHUS 3JIEKTPOMAarHUTHON UHAYKLIHH.

Lenu nepemenrnoz2o moka. BexTopHble [uarpaMmsl Ui OMCaHMsI IEPEMEHHBIX TOKOB U HANIPSKEHUH,
Pe3ucrop B 1enu nepemMeHHoro Toka. Konaencarop B 1ienu nepeMeHHoro Toka. Karymika MHIyKTUBHOCTH
B IIETIH NIEPEMEHHOT0 Toka. CBOOOJHBIE TApPMOHHYECKHE AIEKTPO-MarHUTHBIE KOJIEOaHHs B
KosiebaTenbHOM KOoHType. KosebarenbHblil KOHTYp B LIeNH NepeMeHHOro Toka. [IpumecHslit
IIOJIYIIPOBOJIHUK — COCTaBHAsl 4acCTh 2JIEMEHTOB cxeM. [loiynpoBoaHuKoBEIil nuoa. Tpansucrop.
DJIEKTPOMATHUTHOE U3JIy4YeHHe.

H3znyuenue u npuem snekmpomachumuulx 6011 paouo u CBY ouanazona. DNeKTpOMarHUTHBIC BOJTHBI.
PacrnipocTpaneHune 351eKTpOMAarHUTHBIX BOJIH. DHEPIHsl, IEPEHOCUMAs 3JIEKTPOMArHUTHBIMU BOJIHAMHU.
JlaBjieHrE M UMITYJIbC 3J1€KTPOMArHUTHBIX BOJIH. CIIEKTp 3JIEKTPOMarHUTHHIX BOJIH. Paguo- u CBY-BosHbI
B CpeZcTBax cBs3M. PagnoTenedonnas cBsi3b, paauoBeianue. I eomempuieckas onmuka.

[Tpunuun ['toiirenca. Otpaxenue BonH. [Ipenomiienue BonH. Jucnepcus ceera. Iloctpoenue
n300pakeHu 1 Xo/a Jiyueil npu npenomiaeHun ceera. JIunzel. Coduparomue auH3bl. M300paxenue
npeamera B coobuparoineit inn3e. @opmysa TOHKON cobuparolei InH3bl. PaccenBaromiye JIUH3bI.
N300pakenue npeamera B paccenBaromieil aun3e. @oKycHOE pacCTOSIHUE U ONTHYECKasi CUJla CUCTEMBI U3
IBYX JMH3. UenoBeueckuii ria3 Kak ontuyeckas cucrema. OnTuyeckue npuOopsl, yBeIUYUBAIOIINE YrOJ
3peHusl.

OPOHTAJIbHA S IABOPATOPHAS PAGOTA

4.M3mepeHne noka3atesst IpeIoMIICHUs CTEKJIa.

Bonnoeas onmuxka.

WuTepdepennus BoinH. BzaumHoe ycuiieHne u ocinabiieHue BOJIH B IpocTpancTBe. MHTepdepeHus cpera.
Hudpaxuus ceera. JudpakimonHas pemerka.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI

5.HaGmronenue nntepdepeHiun u Audpaxuu cBeta.

6. M3mepenue JUIMHBI CBETOBOM BOJIHBI € IIOMOLIbIO TU(PAKIIMOHHOMN pEeIIeTKH.

Keanmoeas meopus snekmpomacnumno2o uznydenus u eeujecmea. Tennosoe nzimydenue. DotodrPpQexr.
KopnyckynspHo-BoiaHoBO# ayanu3m. BoaHoBsie cBoiicTBa yacTtui. Ctpoenue atoma. Teopust atoma

Boaopoja. [lornomenue u usnydyenue ceera aromoM. Jlazepbl. DieKTpudecKuil pa3psj B razax.
OPOHTAJIbHA S IABOPATOPHAS PABOTA

7.HabnroneHne TMHEHyaToro U CIUIOIHOTO CIIEKTPOB UCIYCKaHUS.

PDu3uKa BLICOKMX JHEPIrUid.

Qusuxa amomnoeo siopa. CocTaB aTOMHOTO sijipa. DHEPrUs CBsI3U HYKJIOHOB B siipe. EcrecTBeHHas
pPaaMoOaKTUBHOCTG. 3aKOH paJlMOAaKTUBHOIO pacnazna. MckyccTBeHHas paquoakTUBHOCTS. Mcnionb3oBanue
SHEPIrUM JIeeHus suep. SAnepHas sHepretuka. TepMosaepHbli cuHTe3. SnepHoe opyxue. buonaorudeckoe
JNEUCTBHE PAAUOAKTUBHBIX U3Ty4YEHUN.

OPOHTAJIbHA S IABOPATOPHAS PABOTA

8.M3yueHne B3aMMOICHCTBHSI YACTHUI M SIJIEPHBIX peakiuii (1o ¢pororpadusm).

Onemenmapnule yacmuywvl. Knaccuukanus 3neMeHTapHbIX yacTull. JIenToHb! Kak pyHAaMEeHTaIbHbIE
yactuisl. Kiaccuduxanus u crpykrypa aapoHoB. BzanmoseiictBue KBapKkoB.

DJIeMeHTBI aCTPO(PHU3NKH.

Deonoyus Beenennoii. CTpykrypa Beenennoit, ee pacmupenue. Pazderanue ranaktuk. 3akoH Xa06ua.
Kocmonornueckas monens panHeil Beenennoii. Opa uznydyenus. Hykneocunres B panHel BeeneHHOM.
OO6pa3oBanre aCTPOHOMUYECKHUX CTPYKTYP. DBOIIONHUS 3B€31 U IBOMIONNA COTHEYHOW CHCTEMBI.
Opranuueckast )ku3Hb BO BceneHHol.

O0o01maroniee NOBTOPEHHE.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC (6 uacos B HeaeJo, 204uaca B rox)

Tema KonnuectBo
4acoB
Benenue 3
Mexanuka 86
MonexkynspHas pusnka 61
DNeKTpoCcTaTUKa 31
JlaGopaTopHBIN TPAKTUKYM 20
IToBTOpeHue 2
Peseps 1
UTOTI'O 204
TEMATHYECKOE INIAHUPOBAHHUE
11 KJIACC (6 uyacos B Heaeio, 204uaca B rox)
TemMa KonaunuectBo
4acoB
DneKTpoAHAMUKa 62
DNEeKTPOMarHuTHOE U3JTyUCHUE 55
@u3nKa BEICOKMX YHEPIUH 18
DneMeHTH! acTpOU3UKU 8
JIaGopaTopHBbIi MPaKTUKYM 20
[ToBTOpenue 40
Peszepn 1
UTOI'O 204




