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IHosicHuTeALHAA 3aNNCKA
IIpeamer: ¢puszuxa

Kaacc: 10 - 11
Bcero yacoB Ha u3y4eHue nporpamMmsbi: 68
KoysinuecTBO 4acoB B Hexe1o: 1
Pabouast mporpamMmma »IE€KTMBHOrO Kypca mo ¢usnke «MeToasl pereHus

busnueckux 3amau» Ha 2012 — 2013 yueOHBIHM ro1 cOCTaBICHA HA OCHOBE

e «lIporpammbl 35eKTUBHBIX KypcoB. Pusmka. 9-11 kiaccel. ba3zoBoe u
npoduiibHOe o0yueHue», cocraButenb: B.A. Koposus, - «{poda», 2007 r.

® aBTOpCKOM mporpaMmbl «MeToasl pemieHus Quznueckux 3amau»: B.A.

Opmnog, FO.A. Caypos, - M.: [Ipoda, 2005 r.

Jlisi peanuzanyy mporpaMMbl HMCHOJB30BaHO ydeOHoe mocobue: B.A. Oprnos,
I0.A. CaypoB «llpaktuka pemenus ¢usznuecknx 3amgad. 10-11 xmacce», -
«Benrana-I'pad», 2010 1.

Kypc paccuutan Ha 2 rojna oOy4eHus

Ilesim 3J1€eKTHBHOI0 Kypca:

l. pa3BuTHE TIO3HABATENBHBIX  HWHTEPECOB, HMHTEIUICKTYaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce peuieHust (pu3nueckux 3aaad U
CaMOCTOSITENTLHOTO MPUOOPETEHNSI HOBBIX 3HAHUH;

2. COBEpUICHCTBOBAHME MOJYUYEHHBIX B OCHOBHOM KypC€ 3HAHUI U yMEHHIA;

3. QopmupoBaHME TpEACTaBUTENEH O TOCTAHOBKE, KIIACCH(HUKAIINA,
npreMax U METO/ax peuieHus PU3NIeCKuX 3a/1ad;

4. mpUMEHSATHh 3HaHUSA MO (u3MKe i1 OOBSCHEHUS SBJICHUN MPHUPOJIBI,
CBOMCTB BEIECTBA, PEIICHUs (U3MUECKUX 3a7ad, CAMOCTOATEIHLHOTO
npuoOpeTeHusT U OLEHKHM HOBOW  uHpOpManuu  (QU3UIECKOTO

COACPpIKaAHUA.

3axaum Kypca:



http://festival.1september.ru/authors/102-867-101/

1. yrnyOneHue u cucTeMaTh3alys 3HaHUK YYaluxcs;
YCBOGHHE YUYaITUMUCS OOIIUX aIrOPUTMOB pEelIeHUs 3a]1a4;

OBJIaJICHUC OCHOBHBIMH MCTOJaMH PCIICHUA 3a1a4.

> »w D

[TonroroBka ywamuxcs K caade EI'D.

2. Conep:kanue Kypca

10 -11 ximaccel

du3nyeckas 3ajayva.
Kanaccuduxanus 3agaq
(4 9)

Yro Takoe Qusnueckas 3agada. CoctaB ¢usnueckoit 3amaun. duznueckas
TEOPHs U pPeIIeHUE 3a/1a4. 3HaUCHUE 3a/1a9 B OOYUCHUHU U KU3HHU.

Knaccudukanus Guzndeckux 3agayd mo TpeOOBaHUIO, COJICPIKAHUIO, CIIOCOOY
3aaaHus U perieHus. [Ipumepsl 3a1ad Bcex BUIOB.

Cocrapnenne (Qusnueckux 3amad. OCHOBHbIE TPEOOBAaHUS K COCTABJICHHUIO

3a1a4. CiocoObl ¥ TEXHMKA cOCTaBlIeHUs 3a1ad. [Ipumepsl 3a1a4d Bcex BUIOB.

IIpaBuiia u npueMsbl pemieHuss GU3MYECKHUX 3a1a4
(6 1)

OOmme TpebOBaHMA NpPHU pEIICHUH (U3NYECKUX 3aJad. OTambl pPEHIeHUs
¢usnueckoil 3amaun. Pabora ¢ TekcToMm 3amaun. AHanu3 (U3HYECKOrO SIBICHHUS;
(dopMynupoBKa uAeH © pelleHus (IUIaH pelieHus). BrinonHeHne miaHa pereHus
3amaun. YucioBod pacyer. lcnonp3oBaHUE BBIYMCINUTENBHOM TEXHUKU MJIs
pacyeToB. AHaNU3 penieHus u ero 3Hayenue. OpopmiileHHe pereHus.

TunuuHele HEAOCTATKU NPU PELICHUU U OPOPMIICHUH pelieHus: GU3NIECKOM
3amaun. M3yuyeHue mpuMepoB pelieHus 3aaad. Pa3nuuHble mpueMbl U CHOCOOBI
pEelIeHUsl:  aJTOPUTMBI,  AHAJOlMH, T[EOMETPUYECKHue MpueMbl. Meroa

pa3MepHOCTeH, rpaduyecKue perieHus 1 T. 1.



J/InHAMHKA U CTATHKA
(8 1)

KoopaunaTHbelli MeTOA peuieHus 3afady Mo MexaHuke. PemieHue 3amad Ha
OCHOBHBIE€ 3aKOHBI AMHAMUKHU: HbIOTOHA, 3aKOHBI JIs1 CUJI TATOTEHUS, YIPYTOCTH,
TPEHUs, CONPOTHUBIICHUS. PelieHue 3agay Ha JNBHXKEHHE MATEPUAJIbHOM TOYKH,
CHUCTEMBI TOYEK, TBEPJOTO TEJIA MO/ IEMCTBUEM HECKOJBKUX CHIL.

3ajaun Ha ONpeIeTICHUE XapaKTePUCTHK PABHOBECHS (PU3HUECCKUX CHCTEM.

3a7aunM Ha MPUHUIUN OTHOCUTEJIBHOCTU: KUHEMATUYECKUE W JUHAMUYECKHUE
XapaKTEPUCTHKH IBUKCHUS TEJIa B PA3HBIX HHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[TonGop, cocraBiaeHHWE W pEIICHHE 110 HHTEpPecaM Pa3JIuYHBIX CHOYKETHBIX
3a/1a4: 3aHUMATEJbHBIX, JKCIEPUMEHTAIBHBIX C OBITOBBIM COJICPKAHUEM, C
TEXHUYECKUM M KPaeBEAYECKUM  COJIEPKAHUEM,  BOCHHO-TEXHUYECKUM
CONEPKAHUEM.

9KCKprI/II/I C IICJIBIO 0T60pa JAaHHBIX OJI1 COCTAaBJICHUA 3aaa4.

3aKOHBI COXpaAHEHHUA
(8 1)

Knaccudukanuss 3agay 1O MEXaHUKE: pEIIeHUuEe 33aJad  CpeACTBaMU
KMHEMaTHKHU, JTUHAMUKH, C TOMOILbBIO 3aKOHOB, COXpPaHEHUSI.

3ajaun Ha 3aKOH COXPAaHEHHs UMITYJIbCA U PEAKTUBHOE JBMKEHUE. 3a/1aul Ha
onpeeneHrue paboThl U MOIIHOCTH. 3a/1a4u HA 3aKOH COXPAHEHUs U MPEeBpaIECHUs
MEXaHUYECKON YHEPTHH.

Pemenue 3anay HeckoabkuMu crocodamu. CocTaBiieHHE 3a7a4 Ha 3aJaHHbIE
0o0OBEKTHl WJIM sBJIEHUS. B3aumorpoBepka pemiaeMbIX 3a7ady. 3HAKOMCTBO C
IpUMepaMH pelIeHus 3a/1a4d M0 MEXaHUKE PECIyONMKaHCKUX U MEXKTyHapOIHBIX
OJINMITHAI.

KoHcTpyKkTOpCKHE 3aaud M 3aJaud Ha TMPOEKThI: MOJENb aKCEIepOMETPA,

MOACIIb MasTHHKaA (DYKO, MOACIIb KpOHHITGfIHEl, MOACIIb ITYHIIKH C



IIPOTUBOOTKATHBIM YCTPOMCTBOM, MPOEKTHI CAMOABHKYIIUXCS TEJIEKEK, ITPOECKTHI

YCTPOUCTB JIs1 HAOIIOIEHUSI HEBECOMOCTH, MOJIEIh aBTOKOJIe0AaTeTbHONU CUCTEMBI.

CTpoeHne U CBOIiCTBA ra30B, dKUIAKOCTEH U TBEPABIX TeJl
(6 1)

KauecTBeHHbIE 3a71auM Ha OCHOBHBIE IOJIOKEHUS M OCHOBHOE YpPAaBHEHHUE
MoJsieKyIsipHO-KuHeTHueckoi Tteopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
UJCAIBHOTO Ta3a: ocHOBHOe ypaBHeHHe MKT, ompeneneHue CKOpOCTH MOJIEKYII,
XapaKTEPUCTUKU COCTOSIHUSA 'a3a B U30IPOLIECCAX.

3agaun Ha CBOMCTBA IIAPOB: HCIOJIB30BAaHHWE YpaBHeHUsT MeHueneeBa —
Knaneiipona, XapakTepucThKa KPUTHUYECKOTO COCTOSHHMS. 3aJaud Ha OINUCAHUE
SBJICHUN TIOBEPXHOCTHOTO CJIOs; paboTa CHJI TOBEPXHOCTHOTO HAaTSKEHMUS,
KaNWUISIPHbIC SIBJICHUSI, U30BITOYHOE JIABJIICHHE B MBUIBHBIX My3bIpSAX. 3a7adydl Ha
ONPEAEIICHUE XapaKTEPUCTUK BIIAXKHOCTH BO3yXa.

3amauyn Ha ONpeAesieHHE XapaKTEpUCTHUK TBEPAOTO Teia: aOCOJIOTHOE U
OTHOCHUTEIIBHOE YJUIMHEHHWE, TEIUIOBOE PACIIUpPEHUE, 3arac IPOYHOCTH, CHIIA
YIIPYTOCTH.

KauecTBeHHbIE M KOJMMYECTBEHHBIE 337a4M. Y CTHBIM JHAJOr MPU PEIICHUU
KaueCTBEHHBIX 3amad. ['paduueckue © HKCIEPUMEHTAJIbHBIC 3a/ayu, 3aJaud

OBITOBOT'O COJIEPKAHUS.

OCHOBBI TEPMOAUHAMHUKHU
(6 4)
KomOuHMpOBaHHBIE 3a/7a4M Ha TIEPBBIA 3aKOH TEPMOJMHAMHUKH. 3a7a4d Ha
TETJIOBBIC IBUTATEITH.
DKCKypcHs ¢ IeJIbI0 cOOpa TAHHBIX ISl COCTABJICHUS 3a1a4.
KoHcTpykTOpCKHME 3amauvi W 3aJadyd  Ha IPOCKTHI: MOJICIb Ta30BOTO
TEPMOMETPA; MOJIEIb MPEIOXPAHUTEIHLHOTO KJIanaHa Ha OMPeIeSIeHHOE JIaBIICHUE;

IMPOCKTBI HMCIIOJIB30BAHHA TI'a30BBIX IIPOLCCCOB MIJIA IIOAAYM CHUIHAJIOB, MOJICJIb



TEIUIOBOM MAIlIMHBI; MPOEKThl IMPAKTUYECKOTO ONPEAECICHUS pPaguyca TOHKHUX

KanUISIpPOB.

DJIeKTPpUYeCKOe H MATHUTHOE IOJIA
(5 1)

XapakTepucTUKa pelIeHHs 3ajad paszjena: olliee W pa3zHoe, NMPUMEPHI U
PUEMbI PEIICHHUS.

3ajayn pa3HbIX BUJOB HA ONMCAHUE SJIEKTPUUYECKOIO MOJIS Pa3IU4YHBIMU
CpPEICTBaMU: 3aKOHAMHU COXPAaHEHHUs 3apsga M 3akoHOM KyioHa, CHIOBBIMHU
JIMHUSIMH, HAIIPSKEHHOCTBIO, Pa3HOCTBIO IOTEHIMAJIOB, dJHEeprue. Pemenue 3anaq
Ha ONMCAHKME CUCTEM KOHJIEHCATOPOB.

3amauu pa3HbIX BUAOB Ha ONMKMCAHME MArHUTHOTO MOJISl TOKA U €ro JACUCTBUS:
MarHuTHas MHAYKIUS 1 MarHUTHBINA MTOTOK, cuiia AMriepa u cuiia JlopeHna.

Pemenne kadyecTBEHHBIX OHKCIEPUMEHTAJIbHBIX 3a7ad C HCIOJIb30BAaHUEM

JIEKTPOMETPA, MATHUTHOTO 30Ha U APYyroro o0opya0BaHusl.

IHoCTOAHHBIN JJIEKTPUYECKHUH TOK B Pa3JIMYHBIX CpeAax
(9 9)

3ajauyd  Ha pa3dyHbIE MPUEMbl pacueTra CONPOTUBIICHUS CIIOKHBIX
3JIEKTPUYECKUX LIENEH. 3a1a4 Pa3HbIX BUJOB «a ONMMCAHUE ICKTPUUECKHUX LETE
MOCTOSHHOTO JJICKTPUYECKOTO TOKa C MOMOIIbI0 3akoHa OMa sl 3aMKHYTOM
uenu, 3akoHa Jxoyns — JleHua, 3aKOHOB MOCJIEI0BATEIBHOTO U MapayI€IbHOIO
coenquHeHnil. O3HakomieHue c¢ mpasBwiamMu Kupxroda mpu pemieHud 3aad.
ITocranoBka u pemeHue (POHTAIBHBIX OAKCIEPUMEHTAIBHBIX 3aJad  Ha
OMpe/IeNICHUE TMOKa3aHUui MNpUOOPOB MPU HM3MEHEHUU COMNPOTUBJICHUS TEX WIIU
VWHBIX YYaCTKOB L€, HA OIPEIECIICHUE COMPOTHUBICHUM y4aCTKOB LIEMU U T. I.
Pemenue 3a1a4 Ha pacyeT ydacTtka uenu, umerouien 3/C.

3ajauM Ha OMNKMCAHHUE TMOCTOSHHOTO AJIEKTPUYECKOTO TOKA B JJIEKTPOJIMUTAX,

BaKyyMe, raszax, MmojgymnpoBOJHUKAX: XapaKTEPUCTHKA HOCUTETIEH, XapaKTEPUCTHKA



KOHKPCTHBIX SIBICHUM U Ap. Ka‘-IeCTBeHHbIG, OKCIICPUMCHTAJIbHBIC, 3aHUMATCJIbHBIC
3aJjaui, 3aga4 ¢ TCXHUYCCKUM COACPKAHUEM, KOM6I/IHI/IpOBaHHBIe 3aJa4m.
KOHCTPYKTOPCKI/Ie 3aJladyu Ha IIPOCKThI: YCTAHOBKA JUJIA HAIrpCBaHUWA
KUAKOCTH Ha 3aJIaHHYIO TCMIICPpATYpy, MOIACIb aBTOMATHUYCCKOI'O YCTPOI\/'ICTBa C
QJICKTPOMAIrHUTHBIM PCJIC, IIPOCKTbI WM MOACIIM OCBCIICHUA, BBINPAMUTCIbL U
YCWIIMTCIIb Ha IIOJYIIPOBOAHHUKAX, MOACIN HU3MCPUTCIIBHBIX HpI/I60pOB, MOACIN

CUCPHOTO AIIUKA.

DJIEKTPOMATHUTHBIE KOJIeOAHHUSA U BOJHBI
(6 1)

3ajauu pa3HbIX BUJOB HA ONMCAHUE SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIWU:
3aKOH AJIEKTPOMAarHuTHOW MHIYKIUH, IpaBuiio JIeH11a, ”HAYKTUBHOCTb.

3ajayn Ha NEPEMEHHBIN AIEKTPUUECKUI TOK: XapaKTEPUCTUKH MEPEMEHHOTO
AJIEKTPUYECKOTO TOKA, JIEKTPUUECKHE MAIIMHbI, TpaHC(HOPMATOP.

3agaud Ha OIMCAHME PA3JINYHBIX CBOWCTB JJIEKTPOMArHUTHBIX BOJH:
CKOpPOCTbh, OTpa)KE€HUE, MpesoMiieHne, HHTepdepeHIus, Tu(ppakiys, MOISIPU3aALIUSL.
3ajmauyn 1O  TIEeOMETPUYECKOW  ONTHUKE:  3€pKajd, OINTHYECKHE  CXEMBI.
Knaccudukanus 3agad no CTO u npuMepbl UX pEIeHUS.

3ajaun Ha ONPENECICHUE ONTHYECKOW CXEMBI, COAEp)KALIEHCS B «YEPHOM
SIIUKE»: KOHCTPYMPOBAHHWE, NPUEMBI W MNPUMEPHI pelIeHHs. ['pymnmnoBoe wu
KOJUIEKTUBHOE  DPEIICHWE OKCIHEPUMEHTANBHBIX 3a4a4 C  HMCIIOJIb30BAHUEM
ocuusuiorpaga, 3ByKOBOIO reHeparopa, TpaHchopmaropa, KOMILIEKTa MpruOOpoB
JUIL WU3Y4YEHUS CBOWCTB JJEKTPOMATHUTHBIX BOJIH, JJIEKTPOU3MEPUTENBHBIX
pruOOpOB.

DKCKypcHs C 1IelIblo cOopa TaHHbIX JIJISl COCTABJICHUS 3a/ad.

KoHcTpyKTOpCKME 3amauM M 3aJauyd Ha NIPOEKThI: IUIOCKUMU KOHIEHCATOp
3aJJaHHOW €MKOCTH, T€HEepaTOphl pa3iMyYHbIX KojeOaHui, mpubop uis U3MEPEHUs
OCBEILEHHOCTH, MOJIENb NTEPENAUYH JIEKTPOIHEPTUH U JIP.

KBanroBast ¢pusuka S yacos.



JlinHa BonHbI (OTOHA. ATOMHBIE CHEKTpPbl. ODHEPreTHUECKUe YpOBHHU.
Buemnnii pororddext. DHeprus u uMiyiabc GoToHa.

Anepuas ¢pusuka 3 yaca.

Wcrounnku n3nydenus. [lepuonnueckas cucreMa Menaeneesa. XuMU4eCKre
AJIEMEHTHI. SIIepHbIE pEaKIUu.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOTO Tpeamera «®Du3nWka» Ha YPOBHE CPEIHErO OOIIETro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHTH JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS YueOHOro npeamera «Pu3nka» J0IKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTallUi, TMO3UTHUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOIIHUX
TPaJIUIMOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIECTBAa, PAaCUIMPEHUE KUZHEHHOTO
ONbITA U OMbITA JESITEIBHOCTH B IPOLECCE pealln3alii OCHOBHBIX HaIIPaBJIICHUU
BOCIIUTATENIBHON JIESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTH TPAXKJTAHCKOM MO3UIIMHA 00YYAIOIIET0Cs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HAa POCCUHCKOro OOIIEeCTBa;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JNEMOKPATHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEPECAX TIPa)KJaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPaBIEHUHN B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMOJICUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU AECATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WJICHTUYHOCTH,
MIaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHUS;



CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIKOUYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYIIETo (GU3NIECKON HAyKe;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K pa3IuyHbIM cdepam mpodheCcCHOHATHHOU JeATEILHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyiel mpodeccuu 1 peaan30oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN Ha TPOTSHKEHUU BCEU JKU3HU;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh DKOJIOTHUECKOM KYJIbTYpbI, OCO3HaHUE TI00aIBHOTO
XapakTepa SKOJOTUYECKHUX MPOoOIeMm;

IUTAHUPOBAHUE U OCYILECTBIICHUE JIEMCTBUN B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OMbITa JEATEIBHOCTH HKOJOTMYECKONW HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHME LIEHHOCTH HAay4YHON JIeITEIbHOCTH, TOTOBHOCTH B MpoOllecce
u3ydeHus:  (QU3MKKA ~ OCYLIECTBISATH  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NeATEeIbHOCTh MHANBUIYATIbLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHMUS;
BBISIBISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a WMEIOLIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B I€SITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSAX  PEbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATHBHOE MBIILICHNE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarTejbCKue 1eMCTBUA:

BJIAJCTh HAyYHOW TEPMHMHOJIOTHEH, KIIFOYCBBIMHM IOHATHSAMH W METOIaMH
(u3HUECKON HAyKU;

BJIAJICTh HABBIKAMU yUE€OHO-HCCIICOBATEIHCKON M MPOCKTHOM NEITEIbHOCTH
B 0o0Onact (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHusl 3a/ay (U3UUYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB ITO3HAHUS;

BJA/eTh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIpPETAlUU, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B Pa3IMYHBIX YUeOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh [IPUUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOAUTh apTyMEHTHI I JOKa3aTelhCTBa
CBOUX YTBEPXKICHHM, 3a1aBaTh TapaMETPhl U KPUTCPUH PEIICHIS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMYJIHMpOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBATEIbHON
JESTETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

yMETh TMEPEeHOCUTh 3HaHUA MO0 (uU3MKe B MPaKTUYECKYyI0 00JacTh
KHU3HEACITSILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIC PELICHUS.

KoMMyHHKATHBHBbIE YHHBePCAJIbHbIE YUeOHbIe JelCTBUS:

OCYIIECTBIIATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM  KOH(JIUKTHBIX CHUTyallMd M cMsr4arb
KOH(DJIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

INOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHH C Y4ETOM 0OIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOr0 4JIeHA KOJIEKTUBA;



OPUHUMATh LEJM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEHCTBUSA NO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYAaCTHHKAa KOMaH[bl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJEU C TMO3UIMH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHWE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepPCcaJbHbIe YUeOHbIE 1€l CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JICSATEILHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEIICHUS PacUYETHBIX W KAa4eCTBEHHBIX
3a/1a4, TUTaH BBIMIOJTHEHUS MPAKTUYECKOU pabOThI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATOYTESHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM;

pacIIMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUIHBIX TPEIITOYTCHHIIM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IJPYAUIMU B 00JacTH
(U3HUKH, TTOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  TIO3HABATEIBLHON  pedyieKCHMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JICUCTBHUI ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUII;

WCIIOJIb30BaTh NMPUEMBI peICKCUM JJISI OIICHKH CUTYyalliu, BRIOOpa BEPHOTO
peIICHMUS;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO WX
CHUKECHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpPU aHAlM3€ pe3yJIbTaToB
NeATEeIbHOCTH;

IPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;



OpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHAM3€ pe3yJIbTaToB
NEeSITEeNbHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce moCTMKEHHS JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3MKe I8 ypOBHS CpeaHEro ooOmero oOpa3oBaHUS y OO0ydYaroOImMXCs
COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN UHTEJUICKT, Ipearnoaararomii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHUIO 1ETH U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAOIIECH CITOCOOHOCTh MTOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUINA:

YUYUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyUYCHHBIX (U3UYECKUX MOJIEIeH:
MaTepHualibHasl TOUKa, MHEpLUaIbHas cUcTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHNH (PU3NUECKUX 33]1a4;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
3JIEKTPOJMHAMHUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBI)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JIBUKEHUE IO OKPY>XHOCTH, WHEpLHS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE JIBM)KCHHUE, CTPOCHUE >KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA Tell MPU HArpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBECHE, HUCHApPEHHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyZe, CBSI3b MEXAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIIEKTpHU3alUs TeJl, B3aUMOACHCTBHE 3apsI0B;



OTIMCBHIBATh MEXAaHWYECKOE JBHIKEHHE, HCIOJIB3Ys (PU3MUECKHE BEIUYHHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHia,
MMIIYJIbC T€Jla, KNHETUYECKasd dHEPTUsi, MOTCHIUAIbHAS dHEPTUsl, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTb; MpPU OMNUCAHWU TPABUIHHO TPAKTOBATH
(U3UYCECKHI CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHHS U E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMUHUHY C JAPYTUMU
BEJIMYMHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT DHEPIrusi XaOTUUYECKOTO JBHKEHUS MOJICKYJI, CPeIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS JHEprus, pabora rasa,
KOd(PPUIIMEHT TMOJe3HOr0 JACHCTBUS TEIUIOBOTO JBUTATENs; MPU OMNKHCaHUU
NpaBWIbHO TpPakKTOBaTh (DU3UYECKUN CMBICH HCHOJBb3YEMbIX BEJIUYHMH, HX
0o003HaueHUS W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pu3MUeCcKyIo BEIMUMHY C APYTUMH BEJIUYUHAM;

ONKMCHIBATh U3YUYEHHBIC AJIEKTPUUYECKUE CBOMCTBA BEMIECTBA U DJICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUYUHBI: DJICKTPUUYECKUM 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSKEHHOCTD I0JI1, TOTEHINA, PA3HOCTh MOTEHIUAJIOB;
NP ONHCAHWHM TIPABHJIBHO TPAKTOBAaTh (DU3UUYCCKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUs] W EIWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMHU BEJIMUYUHAMU;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (PU3NUYECKUE
3aKOHBI ¥ MIPUHIIUNEL: 3aKOH BceMupHOro TsiroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHHUS MEXAaHUYECKOM DHHEPIrHH, 3aKOH COXPAHCHUS WMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TPUHIMII PABHOINPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJ C
aOCOIOTHON TeMIepaTypou, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 5TOM pa3inyarh CIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE M YCIOBUs (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE NPUHIMUIIBI JEWCTBUS MAalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3inyaTh yCJIOBHUS WX 0€30MacHOTO HCIIOJIb30BaHUS B
MTOBCEHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCJIEIOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOLECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopMmynupoBaTh MmpobOiieMy/3amadyy ¥ TUINOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOMpaTh yCTAaHOBKY M3 TPEIIOKEHHOTO OOOPYJIOBaHMS, IMPOBOJAUTH OIBIT U
bopMyJIMPOBAThH BHIBOJIHI;



pemiath pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIETbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMBbIC ISl €€ pEIIeHUs, MPOBOAUTH PacuéThl M OICHMBATH PEaTbHOCTH
MOJIy4YE€HHOT0 3HaueHUs (PU3MUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1aUd: BHICTPAUBATh JIOTUYECKH HETIPOTHUBOPEUUBYIO
IETIOYKY PAaCCYXJCHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHNUS,

UCTIONBb30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JJIA TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPE/ICTaBIICHUs YYEOHOW M HAyYHO-MOMYJSPHON MH(POPMAIINH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

UCTIOJb30BaTh TEOPETUYECKHE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPHU OOpaleHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 310pOBbsl U COOJIIO/IEHUS HOPM 3KOJOTHYECKOTO
NOBEACHUS B OKPY>KaIoIlel Cpejie;

K xonmy oOyuenuss B 11 kJjiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsii, Jyd CBETa, TOUCUHBbI UCTOYHUK CBETA, siI€pHas
MOJIelb aTOMa, HYKJIOHHAs MOJEJh aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKUX
3aj]1ay;

pacrno3HaBaTh (PU3UUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN U KBAHTOBOM (DM3MKH: 3IEKTpUUYECKasi MPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBHS TOKa, B3aUMOJECHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHAs WHIYKIUS, JACWCTBHE MAarHUTHOTO TIONs Ha
IPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsl, JEKTPOMAarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJUHEIHOE pAaCIpOCTpaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJsApU3alUs CBETa, JUCIEpPCUs CBETa,
dboToanexTpudeckuii 3gdext (potoaddexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIeKTpa aTroMa BOAOPOJa, €CTECTBEHHass M HCKYCCTBEHHas

PaIuOaKTUBHOCTE;
ONUCHIBATh W3YUYCHHBIE CBOWCTBA BELIECTBA (IJEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PAa3jIMYHBIX  Cpel) U

OJICKTPOMArduTHLBIC ABJICHHA (HpOHCCCBI), HCIIOJIB3YA (l)I/IBI/I‘ICCKI/IC BCINYHUHBI:
3H€KTpI/I‘l€CKI/II>'I 3apsaa, Chjla TOKa, SJICKTPHUYCCKOC HAIIPSKCHHUC, 3JICKTPUYICCKOC
COIIPOTUBJICHUC, PA3HOCTb NOTCHIHAJIOB, 3JICKTPOABWIXKYIAA CHJIA, pa60Ta TOKa,
HHAYKOUA MAIHUTHOI'O IIOJIA, CHIIA AMnepa, CHJIa HopeHua, HHAYKTHBHOCTD
KaTyYIIKHU, SHCPIuA IJSJICKTPUYCCKOI'O WM MArlunuTHOI'O HOHCﬁ, nepuoa u 4actoTa



KonebaHuil B KoJeOaTeIbHOM KOHTYpe, 3aps]l M cuja ToKa B Ipoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHuE U
ONTHUYECKas CHUia JIMH3bI, TPU OIMMCAHUU MPABWIBHO TPAKTOBATh (HHU3HMUECKU
CMBICTT HCIOJB3YyEMBbIX BEIWYMH, WX OOO3HAUYEHHS W EAWHUIBI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIMYHMHY C JPYTUMHU
BEITUYMHAMU;

OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIOIb3Ys
¢u3znyecKue BENUYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETa, YHEPTHUsS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTus CBSI3U
aTOMHBIX fJiep, MpPU ONHUCAHUU MPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICI
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMH,
BBIUMCIISTH 3HAUeHNE (PU3UUYECKOMN BETNINHBI;

aHAJIM3UPOBaTh (PU3UUYECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHbI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BAaTEIBHOIO U NapauieIbHOrO
COCIMHEHMSI TMPOBOJHMUKOB, 3aKkoH Jlkoyns—JIeHra, 3aKoOH 3JIE€KTPOMArHUTHOU
WHIYKIIUW, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKEeHUs
CBETa, 3aKOHBI MPEJIIOMIICHUS CBETA, ypaBHEHUE DWHIITEHHA 1 doTodddekTa,
3aKOH COXpaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHHUs MacCOBOT'0 YHCIA, MocTyiaThl bopa,
3aKOH paJ0aKTUBHOTO pacmlajia, Mpu dTOM pa3IudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TrpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpe/ICIIATh HAIlPABJIEHNE BEKTOpPA MHAYKLIIUHA MarHUTHOTO MOJIS POBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OINHCHIBATH H300paKEHUE, CO3[aBaEMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UUYECKUX SIBICHUNH U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPU ITOM
dbopmynupoBath mpoOieMy/3agady M THUIOTE3y Y4eOHOro IKCIEPUMEHTA,
co0upaTh YCTaHOBKY M3 TPEUIOKEHHOTO O00OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(GopMyIUpPOBATH BHIBOJIBI;

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMbIE ISl € pElIeHUs, MPOBOIUTH PacuéThl M OICHMBATHh PEATbHOCTH
MOJTy4YE€HHOT0 3HaU€HUs (PU3MUECKOMN BEIUYUHBL;



penaTh KaueCTBEHHbIE 3a/1aUd: BHICTPAUBATh JIOTHYECKH HETPOTHUBOPECUUBYIO
IETIOYKY PAaCCYXJACHUU C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJI30BaTh ~ TPU  PEIMIGHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JJIA TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIUN
¥ TIPEJICTABJICHUs y9eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIUH, ITOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MMOJTydaeMyIo HH(popMaIuio;

OOBSACHATh TPHUHIUIIBI JEHCTBHSI MAIllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOKNCTB, pa3inyaTh yCIOBHUS X O€30MACHOTO HMCIIOIh30BAHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO0 MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUtst o0ecredeHus: 0€30MacHOCTH MpU OOpaIlEHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 3I0POBbS M COOJIFOICHUST HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeJIe;

paboTaTh B TpYyIIEe C BBHIIOJHEHWEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHPEACNATh OOS3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYyAIHsIX, aJeKBaTHO OIICHWBAThH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAeMOi ITPOOIICMBI.



4. TemaTnuyeckoe MJIIAHMPOBAHNE

10-11 xkaacce

Tema 3auaTus

KoJ-Bo yacos

BBenenue

Kunematuka

JlnHaMuKa 1 cTaThka

3aKOHbI COXpaHEHUS

CtpoeHue 1 CBOICTBA ra3oB, JKUAKOCTEH U TBEPJIBIX Tl

OCHOBBI TEPMOJIUHAMUKHU

DJNEKTPUUECKOE MO

[ToCTOSIHHBIN NEKTPUUECKUHN TOK B PA3IMUHBIX cpeaax

MaruauTtHOE moJjie

DJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI

Mexanuka

Anepnas pusuka

W - (@) (NSRS NS N RO N EN B Fo R N

KBanToBas ¢usuka

Monekynsipnas gusnka. TepMoauHaMHUKa.

DIIEKTPUYECTBO.




IlepedyeHb y4eOHO-METOAUYECKHUX CPECTB 00yYeHUsI

Jlureparypa A yuUuTeas

Opno B. JI., CaypoB 10. A. «Metoapl pemieHUs (PU3MISCKUX 3a7au»
(«ITporpammsbl 3eKTUBHBIX KypcoB. @Pusuka. 9-11 kmaccel. [IpoduibHoe
oOyuenue»). CoctaButens B. A. Koposun. Mocksa: Jlpoda, 2005 r.

3opun H. U. «OnexktuBHbIi Kypce «MeTobl pemieHuss GU3NIECKUX 3a7aW»:
10-11 xmacce», M., BAKO, 2007 r. (MacTepckasi yuuTes).

Kamenenkuti C. E., OpexoB B. I1. «MeTonuka penieHus 3a/1a4 1mo Gpu3ukKe B
cpenHei mkoney», M., IIpoceemenue, 1987 r.

PomameBnu A. U. «Dusmka. Mexanuka. 10 kmacc. Yuummcs pemiarb
3amaun», M., JIpoda, 2007 r.

bamamr B. A. «3agaum mo ¢u3MKe W METOJBI WX pemieHus», M.,
npocsenienue, 1983 r.

SAsopckuit b. M., CenesneB 0. A. «CrpaBo4HO€ pyKOBOJCTBO 1O (U3UKE
JUISL TOCTYTAIONIKUX B BY3bI M 111 camooOpa3zoBaHus», M., Hayka, 1989 r.
Msxumiesl . A., byxosueB b.b. "®usuka 10 kmacc", "®uszuka 11knacc", M.,
IIpoceenienue, 2010r.

Kupuk JI. A. "CamocTosiTenbHbIe U KOHTPOJIbHBIE PaboThl 10 dusuke."10 u
11 knaccst. "Unekca" 2012roa.

Mockanes A. H., HukynoBa I. A. «loroBUMCI K €IUHOMY
rocyJIapCTBEHHOMY 3K3aMEHY .

5. Jluteparypa 1Jisl 00y4AIOHIAXCS

. Tpodumona T. U. «Pusuka sl NIKOIHLHUKOB M aOUTYpUEHTOB. Teopws.
Pemrenne 3amau. Jlekcukon», M., O6paszoBanue, 2003 1.

. PomameBnuy A. N. «DPuszmka. Mexanuka. YuuMmcs pemarh 3agadd. 10
kiace», M., lpoda, 2007 r.

. Munbko H. B. «®usuka: monuelii Kype. 7-11 xmaccsl. MynbTUMeIuiHbIN
penetutop (+CD)», CII6, 2009 r.

. bamamm B. A. «3amaum mno ¢uzMKe M METOAbl HMX peueHus», M.,
[Ipocsemenue, 1983 r.

. Maxumesl . A., byxoBueB b.b. "®u3uka 10 kimacc”, "®uszuka 1 l1kmacc", M.,
[Ipocsemenue, 2010r.

. Kupuk JI. A. "CamocrosiTenbHble U KOHTPOJIbHBIE paboThl Mo ¢usuke."10 u
11 xnaccel. "Uiekca" 2012ron.



