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[MosicHuTeIbHAS 3aMKCcKA K padoyeil mporpaMmme mo 3J1eKTHBHOMY KYpCy
«Metoanbl pemenust @uznyeckux 3agau» 10 kiace.

HopmaTuBHasi o0cHOBa IpOrpamMmbl

Pabouas nporpamMma coctaBiieHa Ha 0CHOBe I [porpaMmbl TOMOIHUTENBHBIX KYPCOB JUISl yYaIlUXCs
10-11 kmaccoB aBTOpa cocTaBUTENs y4yuTens Bwiciiel kateropun KamenpmukoBoir E.B. u
crapmero meroaucta kadeapsl ¢uszuku AIINIO CremanoBoir T.M. Ilporpamma mnpomura
skcneptu3dy Ilporokon POC Ne 9/2006 u momymena DHMC k ucnonbs3oBanuio B OY CaHKT-
[TerepOypra npotokon Ne6 ot 22 .05.2012 rona. , IIlporpamma nponuia nepeakpeIuTanuio B Mae
2018 roma (mpotokon Ne 7 ot 21.05.2018 ropa).

[Tporpamma ucnonb3yeTcst 6e3 H3MEHEHUH U KOPPEKTUPOBOK.

CopnepxaHue mporpaMMbl HampaBiIeHO Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
KapTUHbI Mupa obydaromuxces 10—11 knaccos npu oOyueHun ux (u3nke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIBHOCTHOTO moaxoxaa. [Iporpamma cootBetrcTByeT TpeboBanusim OI'OC
COO k naHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM pe3ylbTaTaM 00ydeHus,
a TaKKe YYHTHIBACT HEOOXOIMMOCTh peaJH3allMd MEXIPEAMETHBIX CBsizel (u3uku ¢
€CTECTBEHHO-HAYUYHBIMU YUYEOHBIMM IpeiMeTaMHu. B Hell ompenensrorcs OCHOBHBbIE IIENIU
u3ydeHus: (U3MKM Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUs, IIAHUPYEMBIE Ppe3yJIbTaThl
OCBOCHMS Kypca (pU3UKHU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEeAMETHBIE (Ha 6a30BOM YpOBHE).
[Tporpamma sIBJISIETCS IOTHUECKUM JIOTIOJIHEHHEM OCBOCHHUS Kypca 3Ky Ha 6a30BOM YpOBHE, B
TOM YHUCIIe MPEIMETHBbIE pe3ysbTaThl MO rojaM OOyudeHHs; colep)KaHHe y4eOHOro IpeaMmera
«®Pu3uKay 1o rogaM o0y4eHusl.
®dusmnka Kak Hayka o HauOosiee OOLIMX 3aKOHAaX HPUPOAbI, BBICTYINAs B KadyecTBE y4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpYy)KarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOUIMH Ui €CTeCTBEHHO-HAay4YHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeNsieT XapaKkTep U pa3BUTHE Pa3HOOOPa3HbBIX TEXHOJIOTUI
B cdepe HSHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, TOJYYEHHsS HOBBIX MaTepHuajoB C
3a/laHHBIMM CBOMCTBaMU U Apyrux. M3yduenne Gpu3nKu BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OPMHUPOBaHHE YMEHUN NPUMEHSTH
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHoBy Kkypca (u3uMkHM uis ypoBHSA CpefHero oOmiero oOpa3oBaHUs IOJIOKEH psa UICH,
KOTOPBIE MO’KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Wnes nenoctHocTd. B COOTBETCTBMM € HEU KypC SABJISCTCS JIOTMYECKH 3aBEpUIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Unes renepanuzanuu. B coorBercTBUM ¢ Hell marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U MOJIE.

Wnes rymanurapuszauuu. E€ peamusanus NpeanosiaracT HUCHOIb30BAHUE T'yMaHUTapHOTO
noTeHnrana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Unes mpuxmnagHoil HampaBieHHOCTH. Kypc ¢usuku mnpeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3YYECHHBIX TEOPUHN U 3aKOHOB.

Hnes 9SKOIOrM3alMM — peanu3yercs IOCPEICTBOM  BBENCHHSA  JJIEMEHTOB  COJEpPKaHUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM NpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakXKe 00CYKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
IKOJOTNYECKOH OE30IaCHOCTH.
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CTep>KHEeBBIMU dJIEMEHTaMH Kypca (U3HUKH Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHus SBISIFOTCS
buznueckue teopun ((PopMHUpPOBAaHUE MPEACTABICHUN O CTPYKTYpEe MOCTPOCHHUS (U3MUYECKOM
TEOpHH, PO (YHJAMEHTAIBHBIX 3aKOHOB M NPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
IpUpoJie, TPaHUIIaX MPUMEHUMOCTH TEOPUH, JUIsl OMMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUN U
MIPOLIECCOB).

CucTeMHO-JIeATENIPHOCTHBIA MOAX0A B Kypce (M3HKU peanu3yercss Mpexae BCero 3a cuér
OpraHu3alH YKCIIEPUMEHTAIBHON IeATeIbHOCTH 00yJaromuxcs. bospioe BHUMaHUE yaenseTcs
pEIIEHUI0 PACYETHBIX U KaueCTBEHHBIX 3a4ay. [Ipu 3ToM ans pacu€THBIX 3a7a4 NMPUOPUTETOM
SIBIISTIOTCSI 331a4M C SIBHO 331aHHON (PM3UUECKOM MO/IEIIBIO, TO3BOJISIOIINE TPUMEHTh H3yYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zelia Kypca, Tak U HHTETpUpYs 3HAHUS U3 Pa3HbIX
paszmenoB. J[ns KayecTBEHHBIX 3a/a4 MNPUOPUTETOM SBISAIOTCS 3aJaHUsl Ha OOBSCHEHHE
npoTeKkanus (U3NYECKUX SBICHUI U MPOIECCOB B OKpY’Karollel >KU3HH, TpeOyrolrue BriOopa
(du3nvecKoil MoeNH Ui CUTyalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMU IEJIAMH Kypca JUIsl U3y4eHHs] GU3UKH B 00111eM 00pa30BaHUHU ABIISIOTCS:
¢dopMHEpoBaHHE HHTEpeca M CTPEMIJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YyYCHHIO TPUPOIDI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HAHH U (POPMUPOBAHUE UCCIIETOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMupOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepuu U
(byHIaMEeHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmupoBaHUE YMEHHIA OOBSICHATH SIBJICHUS C UCTIOIb30BaHNEM (PU3MUECKUX 3HAHUH U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH I Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHUH.

JlocTikeHue 3THX 1eield 00ecrednBaeTCsl pelieHueM CIIeAYIONINX 33/1a4 B MPOIecce U3YYeHUs
Kypca (PU3UKU Ha YPOBHE CPETHEro O0IIero 0Opa3oBaHus:

NpUOOpETEeHNE CUCTEMbI 3HaHUN 00 00X (PU3NUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHHUKY, MOJIEKYJSIPHYIO (U3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOU3UKY;

dopMHpoBaHHE yMEHUIl NPUMEHSTh TEOPETHYECKHE 3HaHUs i1 OOBSCHEHUS (U3NYECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUIN B IOBCETHEBHOM JKU3HU;
OCBOCHME CIIOCOOOB peIIeHUs PA3IUYHBIX 337a4 C sIBHO 33JaHHOM (pu3nueckoi MoJielblo, 3a1ay,
MOJIpa3yMEBalOIINX CaMOCTOSTENbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBUIM
3a]1auu;

NOHMMAaHWE (U3NYECKUX OCHOB M MPHUHIMIIOB JEUCTBHUA TEXHUYECKUX YCTPOHCTB U
TE€XHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS UM TNPOBEACHUS (DU3MUECKHUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpEAETIeHUsl JIO0CTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3JaHME YCIOBHH Il pa3BUTHS YMEHMH IPOEKTHO-HUCCIIEN0BATENbCKON, TBOPYECKON
JESITEIbHOCTH.

Ha u3yueHnue 10MOIHUTENIBHOTO Kypca (GU3UKH (B OCHOBE - 0a30BbIi YPOBEHb) Ha YPOBHE
cpenHero oOuiero oopasoBanus orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezeno), B
11 xkmacce — 34 gaca (1 gac B Henenio).

JlomoTHUTENBHBIN KypC AOIMOJIHIET OCHOBHOM KypC (PM3UKHU:

e BKJIOYAET pEIIEHHE BBIYUCIUTENBHBIX, JOTUYECKUX, I'papUuecKuX, NeOMETPUUYECKUX,
AKCIIEPUMEHTAIBHBIX 3a/1ay 10 BCEM pasJelaM OCHOBHOro Kypca. [Iporpamma kypca
coTrJlacoBaHa ¢ cojiepkanueM mporpammsl o pusuke 1y 10-11 knaccos I'.5. Mskumesa,
YTO TMO3BOJIUT OCYIIECTBUTH IIOBTOPEHHUE, COBEPIICHCTBOBAHUE U IPAKTHYECKOE
IIPUMEHEHNE YCBOEHHBIX 3HAHUI U yMeHUU. B TO ke Bpems B mporpammy 3JIEKTHBHOTO
Kypca BKJIIOUEH JIOTIOJHUTENbHBIA MaTepHa: JIBIO)KEHUE CBSI3aHHBIX Tel,
COEIMHEHUS. KOHIEHCATOPOB», MOIIHOCTh B 3aMKkHyTO#l 1enu u KIIJ[ mcrounuka Toka,
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COEIMHEHNE HCTOYHUKOB TOKa, 3aKOH OMa Ui 1Ieny EPEMEHHOI0 TOKa, IJ1a3 YyeloBeKa
KaK ONTHYECKas CHCTeMa, ONTHYEeCKHe IMpHOOphl (Teleckor, MHUKpockomn). M3yuenue
JaHHBIX BOIIPOCOB Tpe6yeTcs1 AJid IIOATOTOBKH K INOCTYIJICHUIO B BY3.

ITporpamma HampapieHa Ha 00y4YeHUE ydalluxcsl OOIIMM MpUEMaM U METO/1aM peLeHHs
TUIOBBIX 337124, KOTOpble (HOPMUPYIOT (PU3MUYECKOE MBIIIJICHUE, HaBBIKH YMCTBEHHOTO
TPyZAa, 3KOHOMAT BpeMs I BBINOJHEHMs TBOPYECKHUX 3ajaHuil. Yuammuecs Oynyt
O3HAKOMIJICHBI C PCIICHHUCM HpOGHeMHBIX, HCCTAHAAPTHBIX W OpPUTHHAJIBHBIX 3a1ay,
BKJII0Yasl HEKOTOPBIE 3aJjaul (PU3NYECKUX OJIMMIIHALL.

[IpemycmarpuBaeTcsi OpraHu3aiusi KOJUIGKTHBHOHW pabOThl YYHTENs U YYal(uxcs,
CaMOCTOSITENIbHONW paboThl ydyalmuxcs, paboThl B Mapax M TPYNNax IO PEIICHUI0 U
COCTaBJICHUIO 33/1a4, MOUCKY U 00paboTke MHPOpPMALMU M3 pa3IMYHBIX HMCTOYHHUKOB
(yaeOHHKH, CIIPAaBOYHUKH, HAy4yHO-TIOMYJISIpHAs ~ JIUTEpaTrypa), BBIIIOJIHEHUIO
7a00paTOpHBIX PabOT €O IIKOJBbHBIM OOOpYJOBaHMEM M TNPAKTUYECKUX pPaboT cC
HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX TEXHOJIOTHH.

MemnpenMeTHMe CBHA3H

Wzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 10 Kjacce OCyHIECTBISETCA C Y4ETOM
COJIepKaTENbHBIX MEXKIPEAMETHBIX CBSI3ed ¢ KypcamMH MaTeMaTUKH, OMOJIIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHS, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO MO3HAHUS:
SBIICHUE, HAYYHBIN (akT, TUIIOTe3a, PU3ndeckas BeIMYnHA, 3aKOH, TeOpus, HAOI0IeHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Martemartuka: pelieHue CucTeMbl ypaBHEHUH, TnHeHHas GyHKIUs, mapabona, runepoona,
uxX rpauku U CBOICTBa, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC, KOCUHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPBI U UX MPOEKIIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHu4deckoe ABMKEHUE B KUBOU npupoje, nuddy3usi, ocMoc, TEII000MeH
JKUBBIX OpPraHM3MOB (BHUJbI TEIUIONEpENadyH, TEIUIOBOE PAaBHOBECHE), AJIEKTPUUECKUE
SBJICHUS B KMBOM MPUPOJIE.

XUMHUS: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MoJIIpHasi Macca, TETJIOBbIE CBOMCTBA TBEPHBIX T, KHUIKOCTEH U ra3oB, JIEKTPUUYECKHE
CBOWCTBA METAIJIOB, HJIEKTPOJIUTHYECKAs JUCCOLIMALIMS, TaJIbBAaHHUKA.

['eorpadusi: BIaxHOCTH BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHomnorus: npeoOpa3oBaHUe ABMKEHHH C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUs
B TEXHHUKE, MOJAUIMITHUKU, MCIIOJb30BaHME 3aKOHA COXPAHEHUS MMITyJbCa B TEXHUKE
(pakera, BOJAOMET W Jpyrue), ABUTaTelb BHYTPEHHETrO CropaHus, mapoBas TypOWHa,
OBITOBOM  XOJIONMJIBHUK, KOHAMWLMOHEP, TEXHOJOTUU TMOJYyYEHHS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIE HAHOMATepUalOB, U HAHOTEXHOJIOTUH, 3JEKTPOCTATHUECKas
3alIUTa,  3a3eMJICHHE  JJIEKTPONpHOOpPOB,  KCEPOKC, CTpYHHBIH  TIpUHTED,
3JIeKTpOHArpeBaTelIbHbIe MPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro Kypca «3aHumarenbHas Du3uka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus (0a30BbIil YPOBEHb) IOJDKHO OOECIEUUTH JOCTUKEHHE CIEAYIOUIUX JIMYHOCTHBIX,
METaNnpeIMETHBIX U MMPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNIbTaThl OCBOEHMs yueOHoro mnpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTb OOY4YaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXKIIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B MpPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM e TeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MIMK  OOYYaIOMIErocs Kak AaKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMaHUCTHUECKUX U JI€MOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEPECAaX TPaKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) IaTPHOTHYECKOTO BOCTUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUs, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3In4HbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (QuU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BHIOOp Oynyuiedl npodeccun u
pean30BbIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYJIBTYpBI, OCO3HaHHE TJO0AIILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHKE U OCYILECTBICHUE ACHCTBHUI B OKpyXKarollel cpe/ie Ha OCHOBE 3HaHUS Leseit
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;
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pacIIMpeHHe OIbITa JICATEIBHOCTH DKOJIOTMYSCKOW HAmpaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3uKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IICHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUYCHUS (DU3UKHU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIHbHOCTh UHAUBHIyaTbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEAEIIATh LEU ICSITENbHOCTH, 3a/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C yUETOM aHallM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLEHUBATHh COOTBETCTBHE PE3YJbTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble nccienoBarejbcKue AeiCTBHUA.

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOU JEATETLHOCTH B OOJACTH
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY MTOUCKY METOJIOB PEIICHUs 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpEeTaluHu,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YUCJIE MPU CO3JJaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKIACHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAJIMU3UPOBATH MOJYYEHHBIE B XO/IE€ PEIIEHU 3aa4H PE3YJIbTaThl, KPUTUYECKH OLICHUBATH
UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:
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BJIAJICTh HABBIKAMH MOJY4YeHUs MH(OpMANUKM (PU3NYECKOTO COAEPKAHUSA U3 MCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CUCTEMAaTHU3alUl0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOTO COJAEpKaHMs B pPa3IMYHbIX ¢opmarax c ydéTom
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpPMY MPEICTaBICHUS
Y BU3yaJIU3alluy.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPAHMHUPOBATH
JIEHCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUMN, PACIIPENENISTh POJIU C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXJaTh pe3yJIbTaTbl COBMECTHON PabOThI;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa U KaKIOr0 Y4aCTHHKA KOMaH]bl B OOLIMI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO IESATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHsS] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBIMIOJTHEHUSI TMpakTU4Yecko paboThl € Y4ETOM UMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JiefaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 001acTH (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTH, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;
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BJIa/IETh HaBBIKAMH MO3HABATENIbHON pedieKCUN KaKk OCO3HAHHS COBEPIIAEMbIX JACHCTBUN
Y MBICIIMTEBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPU aHAJIU3€E PE3YyIbTAaTOB JESITEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npotiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MIPOTrPAMMBI MO (pU3HMKE AJIst
YPOBHSI CpeaHero oomero oOpa3oBaHusi y 00y4YalOMIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPaBJICHUsI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLMOHAILHBIM U3MEHEHUSIM U ITPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJIb U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHUW, B MPAKTUUYECKON
JIeATETbHOCTH JIFOCH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN AIEKTPUUECKUHN 3aps] NPHU pELICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYCCKON TEOpUM CTPOCHHUS BEIIECTBA M AJIEKTPOIWHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JBUKEHHE 110 OKPYKHOCTHU, HHEPITUS, B3auMoieicTBUE Tel, Tuddy3us, OpoyHOBCKOE ABUKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMA TEJ MPU HArpeBaHUU (OXJIAKICHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHUE, KOHJEHCAIWs, TIUIaBIICHUE, KPHUCTAJUIU3AIMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIECHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXAy MapamMeTpamMu COCTOSHHS ra3a B HU30IPOIIeccax, JJIEKTpU3alus Tel, B3aUMOJECUCTBUE
3apsoB;

OTIMCBHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYecKre BEIUYMHBI: KOOpIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHiIa, UMIYJIbC Tela, KMHeTHYecKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHW4eckas paboTa, MEXaHHUYeCKas MOIIHOCTh; MPHU
OTNKMCAHUH MPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOIb3YyEMbIX BETHUMH, UX 0003HAYEHUS
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U eIMHULBI, HAXOOUTh (POPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIIMYMHY C JIPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIOIbB3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEPrusi, padora ra3za, KOd((UIMEHT IOJIE3HOTO JIEHCTBUS TEIUIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHUS M EIWHMIBI, HAXOOUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportecchl), UCTIONB3YS (PU3NYECKUE BEIMYUHBI JIEKTPUUYCCKUN 3apsill, dJIEKTPHUUECKOE TOJe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHIMAal, Pa3sHOCTh MOTEHUMANOB; MpPU OIKCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SBIICHUS, WCIONB3ysd (PU3UYECKHE 3aKOHBI U
NPUHIUIIEL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, IPUHIUI CYNEPIIO3UILIUU CUJI, TIPHUHITHIT
paBHOTPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHYECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIIOBUS (TPaHUIIbI, 00JaCTH ) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYCCKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OITOM  (HOPMYJIHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHus, TPOBOAUTH OMBIT U (OPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIH CIIOCOO W3MEPEHWS W HCIOJIB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEUIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXKAY GU3MUECKUMHU BEIMYUHAMU C UCTIOJIb30BaHNUEM MPSIMBIX
U3MEpPEHM, TPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTAThl IMOJYYEHHOM
3aBUCHUMOCTH (PU3NICCKUX BEIMYMH B BUJIC TAOIUI] U TpaUKOB, JIeJIaTh BEIBOJIBI 10 PE3yJIbTaTaM
UCCJIC/IOBAHHS,

coOnrofaTe mpaBuiaa O€30MacHOrO TPyAa MPU TPOBEACHUHM HCCIEIOBAaHUNW B paMKax
y4eOHOTO0 OJKCIEpUMEHTa, YUeOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemath pacuéTHhIC 3aJadll C SIBHO 3aJIaHHOM (DU3WYECKOW MOJICNIBbI0, HCIOJIB3Ys
dbusznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BHIOMPATh (PUINUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIE s e€ pelieHus,
MIPOBOJIMTH PAcUETHI U OIICHUBATH PEATbHOCTH ITOJTYICHHOTO 3HAYCHUS (PU3UIECKON BETMUNHBI,

peliaTh Ka4yecTBCHHBIC 3aJaud: BBICTPAWBAThH JIOTHYECKH HEIPOTHBOPECUMBYIO IIETIOYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAIINOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYPUPOBAHWsS, HWHTEPIPETAlMA W TIPEJCTABJIICHUS Yy4eOHOW W HAydHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHICCKU aHAIM3UPOBATh
noJTy4aeMyro HH(OpMaIuio;
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MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUIECKIE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHOMN KU3HU JISI 00ECTICUCHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPOMCTBAMH, IJISi COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;

paboTaTh B TPyIIE C BHITIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATH PaboTy
TPYNIbL, palMOHAIBHO PaCHpeneNsiTh OOS3aHHOCTH U  IUIAHHPOBATh JCATCIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHHWBATh BKJIAJ] KAXJIOTO M3 yYAaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIIEMBI.

K xonmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHUH, B MPAKTUUECKON
JESTSIIBHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3WYECKUX MOJACICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrnio3HaBaTh (PU3MYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTPUUECKAs MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JCWCTBUE MAarHUTHOTO TIOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUHCS 3apsl,
AJICKTPOMArHUTHBIC KOJICOAHUS W BOJHBI, IPSMOJIUHEHHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npernomiieHue, WHTephepeHnus, audpakuus W IOJSIPU3ANUS CBETa, IUCIEPCHUS CBETA,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

OTHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTE PA3IUYHBIX CPE) U JJICKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUYECKUU 3apsii, CHJIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, NIEKTPUUECKOe COMTPOTUBIEHUE, PA3HOCTh MOTEHIHANIOB, SJIEKTPOABUKYIIAs CHUIA,
paboTa TOKa, WHAYKIHS MarHUTHOTO ToJis, cuia Awmmepa, cwia JIopeHIa, WHIyKTHBHOCTH
KATYIIKKM, YHEPTUsS JJIEKTPUYECKOrO0 W MArHUTHOTO IMOJIeH, TMEepHUOJa W YacToTa KoyieOaHWi B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIUH3bI, TPU OMUCAHUU MPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPTHUS H
UMITyJI6C (OTOHA, TEPHOJ TOJypaclajga, SHEPTHs CBSI3UM aTOMHBIX SJIep, NPU ONHUCAHUHU
MPABWJIBHO TPAKTOBATh (PU3WYSCKUH CMBICI WCIIONIB3yeMbIX BEJIIMYWH, WX OOO3HAYCHUS W
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUMHBI;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SIBJIICHUS, WCTOIB3Ys (PU3NYSCKUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHbI TIOCJENIOBAaTENbHOIO U MapajyiebHOTO  COEIUHEHUs
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHIYKIUU, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUsI CBETa, 3aKOHBI OTPAKEHHUs CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DitHIITeHa 11 hoTodDPeKTa, 3aK0H COXpaHEHUS SJHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOI0 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOIO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
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(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHWUE W YCIOBUSA (TpaHMIIBI, 00J1acTH)
MPUMEHUMOCTH;

OTIPE/ICIIATh HAIpPABJICHWE BEKTOPA WHIYKIIUU MArHUTHOTO TIOJIS MTPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (DU3UYECKHUX SIBICHHA W TIPOIECCOB C
UCIIONIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEPEHH: TMpH OTOM  (HOPMYIHPOBATH
npobiieMy/3aauy U TUIIOTe3y y4eOHOro IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIC H3MEPECHUS (U3UYECKHX BEIWYUH, TPH ITOM
BEIOMpATh ONTUMAIBHBIN CIOCOO W3MEPEHUS W HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCTIOIB30BAHUEM IPSIMBIX U3MEPEHU:
IPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOITYYCHHOW 3aBUCUMOCTHU
(GU3MYECKUX BEIMYMH B BHAE TAOMUI] W TpaduKoB, JeNaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCJICJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOr0 JKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOM JESTEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacu€THbIE 3a/a4dl C SIBHO 3a/JIaHHOM (U3WYECKOM MOJENbl0, HCIONIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3UUECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI M (OPMYJIbI, HEOOXOIUMBIC sl e€ peleHus,
MIPOBOMTH PACUETHI U OIICHUBATH PEATbHOCTH MTOJIYYCHHOTO 3HAYCHUS (PU3NYECKON BEITHUNHBI,

peliaTe KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOUYKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

HCIIOJTb30BATh IPH PEIICHUH YUCOHBIX 33]1a4 COBPEMEHHBIC HHPOPMAI[HOHHBIC TEXHOJIOTHN
JUTSL TIOUCKA, CTPYKTYPUPOBAaHUWsS, HWHTEPIPETAlMA W TIPEJCTABJIICHUS YyYeOHOW W HAy4dHO-
MOMYJSIPHOM MH(GOPMAIUH, TOTYYEHHOU U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATTU3UPOBATh
MOJy4aeMyro HHPOPMAIIHIO;

OOBSCHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECCKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX O€30TMaCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUICCKIE 3HAHUS 10 (PU3HUKE B TOBCEHEBHOMN KU3HU JUISI 00SCTICUCHUS
0€30MMacHOCTH TIPH OOPAIIEHUH C MPUOOPAMH M TEXHUYSCKUMHU YCTPOMCTBAMH, JIJISI COXPAHCHUS
3JI0POBbS U COOIOACHUSI HOPM KOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH CpeIe;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNNBL, PalMOHATIBHO pacHpeleNsiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATCIBHOCTH B
HECTAHJIAPTHBIX CHUTYAIHMsIX, aJICKBAaTHO OIICHWBATH BKJIAJl KAXKJIOTO W3 YYACTHUKOB TPYIIIBI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.
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KoHnTpoJusb ypoBHs 00yueHus.

Hrorosas oLeHKa 3a Kypc BBICTABIISIETCS 110 3a4ETHOW CUCTEME

Texyas npoBepka 3HAHUN ¥ YMEHUH YYalIHXCs BKIIOYACT CIIEAYIONIe (HOPMBI:

(du3nvecKne TUKTaHTHI,

KPaTKOBPEMEHHBIC POBEPOYHBIC paOOTHI HA pEIICHHE 3a/1a4,
nabopaTtopHbIe pabOTHI CO MIKOIHHBIM 000PYIOBAHUEM,

MMPAKTUYCCKUC pa6OTBI C UCIIOJIb30BAHUCM KOMIIBIOTCPHBIX TEXHOJIOTHH.

[To oxoHYaHM Kypca y4alIMMHCS BBIIOJIHACTCS 3a4€THas paboTa: TEMAaTHUECKUH TeCT Mo pU3UKe
3a 10#1 knacc denepanpbHOro MHCTUTYTA neparoruueckux mismepenuit «EI'D 2013» mon pen.
HemunoBoit M.IO. nim aHaIOrMYHbBIX.

N

10.

11.

12.

13.

14.

15.

Cnucok aureparypsl

bamam B.A. 3agaun nmo ¢usuke u Metonsl ux pemenus: [locodue mist yuurens. - M.:
IIpocsemienue, 1983.

bemukos b.C. Pemenne 3anau o ¢pusuke. O0mme metoasl. - M.: Beiciias mixomna, 1986.
Kamenenkuii C.E., Opexos B.I1. Metoauka perieHus 3a1a4 1o GuU3MKe B CpeIHEH IIKOJIe:
KH. qns yuurens. - M.: [Ipocsemienue, 1987.

bypcuan D.B. ®uszuka. 100 3amau ans pemieHus Ha KOMIbloTepe. YueOHoe mocolue. -
CII6.: UJI «MuMy, 1997.

Kem6posckast H.I'., Mensens M.H. ®usnka: roToBUMCS K TECTaM M dK3aMeHaM. - MH.:
Nzn. OO0 Kpacuko-ITpunr, 2003.

[onbadap6 H.M. @uszuka. 3agaunuk. 9 - 11 knaccel. [Tocobue 11 061eo6pazoBaTeIbHbIX
yaeOHbIX 3aBeneHuid. - M.: Jlpoda, 2003.

MexnpenmerHsle B3 Kypca ¢usuku B cpenHeit mkone/ F0.U. uk, UK. Typslies,
FO.. JlykpsnoB u ap. - M.: [Ipocsemenne, 1987.

[TaBnenko H.HM., ITaBnenko K.II. TecroBsle 3amanus mo ¢usuke. 10 xi. 11km. - M.:
[xonbHas [pecca, 2004.

O®uznka. Tectet pmna W xiacca. BapuanTsl M OTBETBI  LIEHTPAIM30BAHHOIO
(arrecTanoHHOTO) TecTUpoBaHus. - M.: Llentp Tectupoarust MO P®, 2001 - 2005.
10.Kabapaun O.®. u ap. KoHtposibHble U npoBepodHble paboThl Mo ¢usmke. 7-11 ki.:
Merton, mocobue. - M.: Ipoda, 1997.

IT.Kynepmreiin }0.C., Mapon E.A. ®usuka. Kontponsnsie padotsl. 10 - U k. - CII6.:
CnenuanbHas auteparypa, 1996.

CoboineBa C.A. ITocobue 11t TOATOTOBKU K €IMHOMY TOCYJapCTBEHHOMY 3K3aMEHY U
[EHTpaTN30BaHHOMY TecTupoBanuio. - CI16.: Tpuron, 2004.

B.A. Koposus, I'.H. CrenanoBa. Martepuansl Ui TOATOTOBKH U ITPOBEIEHUS UTOTOBOMN
aTTeCcTallll BBITYCKHUKOB CPEIHHMX OO0IIe00pa3oBaTENbHBIX YUPEKICHUN Mo (U3MKe. -
M.: JIpoda, 2001.

[IeBmoB B.A. 3amaun /1 MOATOTOBKH K ojuMIHaaaM 1o ¢gusnke. 9-11 kmaccel (3aKoHbBI
COXpaHEHHUs B MexaHMke) - Bonrorpan: Yuurens, 2003.

IIIeBoB B.A. 3agauu 1j1s MOATOTOBKY K oJiuMITHaaaMm 1o dusuke. s yuammxcs 9-
11 knaccoB. TernoBsle siBiaeHUs. TeroBoe pacMpeHre TBEPABIX U KHUIKUX Tell. ['a3bl. -
Boarorpan: Yuurens, 2003
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KoaudecTBo 9acoB AJIA BBINIOJIHECHU A HpaKTI/I‘leCKOﬁ YaCcTHU NMporpaMmmabl

KonnuectBo
Tema

4acoB
Teopus perenus 3agay 3
Kunemartuka 7
JlnHamuka 8
Craruka u 3aKOHBI COXpaHEHUS 3
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU U 5
TEPMOIMHAMUKA
DneKTpocTaTuKa 9
Htorosrie 3ansaTus 1
Hroro: 34
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KaneHgapHo-TeMaTH4eCKOe IIIaHUPOBAHUE

Ne ypoka Jara ypoka
B Tema ypoka JesiTeIbHOCTDh YYalIUXCS Lian
pasaene dakTt
Teopus pemenusi 3axa4
®dusnyeckas 3aaayda,e€ ctpykrypa. Knaccudukanusa gpuznuyecknx
1 AT, PYKTYP Quicars ¢ YcranoBo4Has JeKUUA
3aj1au
becena, coBmectHas
2 Oransl perienus pusndeckux 3anad. [pasuna opopmienus
paboTa ¢ yuurenem
n becena, coBmecTHas
3 Pazimunbie mpuéMbl penieHus 3a1a4
paboTa ¢ yuuTenem
Kunemarnka
o becena, coBmectHas
4(1) Koopaunatnelit Mmetoz pemienus GuU3nuecKkux 3ajad o MEXaHHUKE
paboTa ¢ yuuTenem
5(2) Urenne 1 mocTpoeHue rpaduKkoB. 3aBUCUMOCTH KHHEMATHYECKUX Konnexkrupnas padota ¢
BEJIMYMH. YUUTEIEM
Urenne 1 mocTpoeHre rpaduKkoB. 3aBUCUMOCTH KHHEMATHUECKUX
6(3) CamocrosTenpHas pabora
BEJIMYMH.
. KonnextuBnas pabora ¢
7(4) 3aaur Ha OTHOCUTEIILHOCTH JIBIDKEHUS. CII0KEHHE CKOPOCTEH
yUUTEIeM
. KonnextuBnas pabora ¢
8(5) JIBroKeHHE Tea Mo ISHCTBUE CHITBI TSHKECTH 10 BEPTHKAIN
yUUTEIEeM
BIDKEHHE TeJia MOJ IEHCTBUE CUITBI TSHXKECTH ¢ HAaYalIbHOM
9(6) A A WunusunyanbHas pabora
CKOPOCTBIO TIOJT YIJIOM K TOPU30HTY.
Konnexktusnas paboTta ¢
10(7) PaBHOMEpHOE JBIKEHUE TIO OKPYKHOCTH
VUUTEIeM
JAnnamuka
becena, coBmecTHas
11(1) Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA BCEMUPHOTO TATOTEHUSI.

pa60Ta C YYUTCJICM

12(2)

Pacuér Beca Tena, IBUXKYILErocsi ¢ yCKOPEHUEM

Pabora B rpynnax

13(3)

I[BI/I)KGHI/IC MaTepHaHBHOﬁ TOYKHM I10J1 I€HCTBHEM HECKOJIBKUX CHUJI

Pemenue 3amauu no
AITOPUTMY
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Konnekrusnas pabora ¢

14(4) JIBM>KeHHE Tena 10 HAKIIOHHOW TUIOCKOCTH
YUUTEIEeM
. KonnexTuBHas padora ¢
15(5) JIBr>KeHUWE Tesa 1o OKPY>KHOCTH IO ICMCTBUEM HECKOJIBKUX CHJT
yUUTEIEeM
KomnexTuBHas pabdora ¢
16(6) JIBYOKEHHE CHCTEMBI TEIT P
YUUTEIEeM
17(7) [IpoBepounsIil TecT 1o TeMaMm «/IuHamuka» u «KuHemaTuka CamocrosiTenpHas padbora
CraTHKa ¥ 3aKOHBI COXpPaHEHUS
KonnextuBnas pabora ¢
18(1) ITpaBHIO0 MOMEHTOB P
YUUTEIIEM
19(2) 3aKOH COXpaHEHHE MUMITYJIbCa WupuBuyansHas pabora
20(3) CoBMecTHOE IPUMEHEHHE 3aKOHOB COXPAHCHHUS YHEPTUHU U KonnekTuBHas pabdora ¢
nMitynbcea IIpocteie mexanusmbl. KIT/] Y4YUTEIEM
OCHOBBI MOJIEKYJISIPHO KHHETHYECKOH TEOPHH H TEPMOTUHAMHKA
KomnextuBnas pabora ¢
21(1) Pemrenue 3a1a4 Ha mpuMeHeHne OCHOBHOTO ypaBHeHHst MKT P
YUUTEIIEM
Konnexkrupnas padota ¢
22(3) Pemrenue 3a1a4 Ha MPUMEHEHHUE TA30BBIX 3aKOHOB
YUUTEIIEM
Konnexkrusnas padota ¢
23(4) Pemenue 3anau Ha npumenenue 3akoHoB ['yka u FOnra P
YUUTEIIEM
CamocrosTenbHas pabora
24(5) Perrenue 3a1au Ha (pa3oBbIe PEBpAICHHS
0 CXeMe
. Pemenue 3agaun no
25(6) Perrenue 3amau Ha onpeaencaust KI1/] TernoBsix aBuraresiei .
ATOPUTMY
JIEKTPOCTATHKA
26(1) Pemenue 3agau Ha ucnonb3oBanue 3akoHa KynoHa u pacyuér KonnextuBnas pabora ¢
HANPSHKEHHOCTH 3JICKTPUYECKOTO TTOJISI YUUTEIIEM
KonnextuBnas pabota ¢
27(2) Pemenvie 3a1a4 Ha TBUKCHHE 3apsHKSHHBIX TEJT
YUUTEIIEM
KonnextuBnast pabota ¢
28(3) Perenue 3aa4 ¢ mpuMeHEHHEM KOHJICHCATOPOB
YUUTEIIEM
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CamocrositenbHas pabota
29(4) Pemenue 3amau p
10 CXEMeE
CamocrositenbHas pabota
30(5) Perrenue 3amau p
10 CXEMe
CamocrositenbHas pabota
31(6) Perrenue 3amau p
10 CXEMe
CamocrositenbHas pabota
32(7) ITpoBoIUMOCTH B cpeax p
10 CXEMe
CamocrosiTenbHas padoTa
33(8) [ToynpoBOIHUKH p
10 CXEMe
Hroroseie 3aHATUA
34 | UToroBoe 3anstue
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