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MOSICHUTEJIbHAS 3ATIMCKA

[lporpamma 1o ¢u3uke Ga3zoBOro ypoBHA Ha YPOBHE CPEIHErO obuero oOpazoBaHusI
paspaboTaHa Ha OCHOBE IOJIOKEHHH W TpeGoBaHMit K pe3yTbTaTaM OCBOEHHS OCHOBHOH
00pa3oBaTeIbHOI MPOrpamMMBl, TPEe/ICTaBICHHBIX B ®IroC COO, a Takxke ¢ y4€ToM (eneparbHOi
paGoueii nporpaMMbl BOCTIMTAHHS W KOHLEMUHMH [PENOAaBaHus yueGHoro npeamera «®Pusnka» B
o0pa3oBaTebHbIX ~ OpraHu3aluax Poccmiickoii  Denepaunn, — peaU3yiOlMX  OCHOBHBIC
o0Opa3oBaTeIbHbIE IPOrPAMMBbI.

Cozepanue OPOrpaMMbl 0 (U3HKE HANPABICHO HA dopMupOBaHKe €CTeCTBEHHO-HAY4YHOH
KapTHHBl MApa obydarommxcs 10-11 Kmaccos mpH obyuenuu uxX (usuke Ha Oa30BOM ypOBHE Ha
OCHOBE CHCTEMHO-IEATeTbHOCTHOTO Moaxoja. [IporpaMma mo (usmke COOTBETCTBYET TpeboBaHHIM
®rOC COO K IUIaHMPYEMbIM JIHYHOCTHBIM, [PEJMETHBIM H METANPEAMETHLIM pe3yibTaTaM
oGyueHHsl, a TAKKe YYHTHIBAET HEOOXOJMMOCTH pealM3aliH MEXIMPEAMETHBIX cBsizeit GH3MKH C
eCTECTBEHHO-HAYYHBIMM y4eOHbIMH TIpenmeTamu. B Hell onpeaessiioTcs OCHOBHBLIC LEIH A3y4EHHA
du3MKH HA YPOBHE CpeaHEro oOmero obpasoBanus, IJIAHHPYEMbIE Pe3yJbTaThl OCBOCHMA Kypca
(hU3HMKH: TAYHOCTHBIE, METAMPEIMETHBIE, TIPEIMETHEIC (na 6a30BOM ypOBHE).

[Tporpamma 1o Gu3HKe BKIIOYAET:

e [JaHHpyeMBIC Pe3y/bTAThl OCBOEHMs Kypca (H3MKH HA 6a30BOM YpPOBHE, B TOM HHCIIE

MpeIMETHBIE Pe3y/IbTaThl N0 rofaM o0y4eHH;

e cojepxkanue yqeOHOro npeamera «@u3uKay M0 roxam o0y4eHus.

dusuka kak Hayka o Hambosee oOHmIMX 3aKOHAX NPHPOJbl, BRICTYNAsd B Ka4eCTBE y4eOHOro
[pesMeTa B WIKOJE, BHOCHT CYIIECTBEHHBIH BKIal B CHCTEMY 3HaHWi 00 OKpYKalomeM MHpe.
I1Iko/bHEI Kype QH3UKA — CHCTeMOOOpa3ylomuil Ul €CTEeCTBEHHO-HAYTHbIX y4eOHBIX TPEJIMETOB,
MOCKOJIBKY (pM3HYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLCCCOB H SBICHHUH, H3y4aeMbIX XHMHEH,
Guomorueii, (pusmueckoll reorpaueli u acTpOHOMHEH. Wcnons30BaHHE W aKTHMBHOE [PUMEHEHHE
(usMdecKkuX 3HAHHMI ONpPENENAET XapakTep H pasBUTHE pasHOOOGpasHbIX TexHonmoruit B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOGHMS KOCMOCA, MONYHCHHS HOBBIX MATCpHATOB C 3aJaHHBIMH
CcBOMCTBAMHM M APYTHX. Vi3ydeHue (M3MKH BHOCHT OCHOBHOH BKJIaj B (opMHpOBaHHE €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa OOydalomuxcs, B ¢dopMupoBanne yMeHHI MPHMEHATH HAy9IHBIH METOI
[O3HAHMUS [IPH BHINOTHEHAH HMH YUEOHBIX HCCIICI0BAHMH.

B ocHoBy Kypca (M3MKHM Ui YPOBHS CpeJHEro oomero oOpa3oBaHus MOJOKEH Psl HACH,
KOTOpbIE MOKHO PACCMATPHBATh KaK IPHHIMIIBI €r0 HOCTPOCHHA.

Hoes yenocmuocmu. B COOTBETCTBHH C HEH KypC sABISCTCA JIOTHYECKH 3aBeplIEHHBIM, OH
COJCPKHT MaTepual M3 BCeX pasfenoB (M3HKH, BKIIOYACT KakK BONPOCKHI KJIAaCCHYECKOH, TaK H
COBPEMEHHON (QH3HKH.

Hoes zenepanusayuu. B COOTBETCTBHH C Hel marephal Kypca (u3ukn 0O0BETUHEH BOKPYT
dusugeckux Teopui. Beaymmum B Kypee SBIACTCA (opmHpOBaHHE MPEICTABICHAH O CTPYKTYPHBIX
YPOBHSX MAaTepuH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanmmsauus NpeInonaracT HCIONL30BAHUE TYMaHHTapHOI O
noTeHuHana (QU3MYECKOH HAyKHM, OCMbICICHHE CBA3H Pa3BUTHA dusuku ¢ pasBuTHEM OOLIECTBA, a
TaKke ¢ MHPOBO33pPEHIECKAMH, HPABCTBEHHBIMH H SKOJIOTHIECKAMH npobieMaMi.

Hoes npuxiaonoi nanpaeiennocmu. Kype (QH3HKH Npeanoaraet 3HakOMCTBO C ITHPOKAM
KPYrOM TEXHHUYECKHX M TEXHOJIOTHYECKHX NPUIOKEHHH H3YUEHHBIX TEOPHH H 3aKOHOB.

Hoes:  oxonozuzayuu  peanusyercs TOCPEACTBOM — BBEICHHA  SJEMEHTOB  COJACPKaHMA,
[OCBSIIEHHBIX KOJIOTHYECKHM MpobieMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BHTHEM TCXHHKH
W TexHONOTMHl, a TaKkKe OOCYKIeHus npobleM palHOHANLHOrO IpHPOLONOIL30BAHHA  H
9KOJIOTHUECKOH 6e3011aCHOCTH.

CTepKHEBBIMH ON€MEHTaMH Kypca (H3HKH Ha YPOBHE CPEIHETO obmero 00pa3oBaHMs
ABAAIOTCH  (pu3MYeckue TeopuH  ((popmupoBaHHE Mpe/ICTaBIeHuil O CTPYKTYpe IMOCTPOCHH
du3myeckoii TeopuH, poOaM  (DYHIAMEHTATLHBIX ~3aKOHOB M NPHHIMANOB B COBPEMCHHBIX
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[peACTABICHUAX O NPHPO/E, TPaHHIIAX NPUMEHHMOCTH TEOpHil, /Ul ONMCAHHA €CTECTBEHHO-HAYYHBIX
ABJICHHH U IPOLIECCOB).

CHOTeMHO-IeSTeTPHOCTHBI MOAX0 B Kypce (GH3MKH peaiusyeTcs Ipekie BCero 3a cuer
OpraHu3alii SKCTIEPHMEHTATBHON JeATEbHOCTH obyualommxcs. [lis GasoBoro ypoBHS Kypca
(Gu3MKH — 9TO HCIOJB30BAHHE CHCTEMBbI (GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPHMEHTOB H
nabopatopHbiX paboT, KOTOpbIE B MPOrpaMMe 1o dusuke 06be1MHEHB! B OOLINH CITHCOK YYCHHICCKHX
npakTHueckux pabor. Bblienenue B yKasaHHOM NEpEHHE nabopaTopHbIX paboT, MPOBOAMMBIX JUIA
KOHTPO/ H OLEHKH, OCYIIECTBIACTCS Y4YaCTHHKAMH o6pa3oBaTelbHOrO Ipouecca HCXons 3
ocoGenHocTell IUIAHHPOBAHNS | OCHAIIEHAs kabnHeTa u3uku. [Tpu sTOM obecrieunBaeTcs OBJIaJICHAE
0GyqaoIMMACH YMEHHSAMH TPOBOJWT KOCBCHHBIE H3MEDCHHS, HCCIEN0BaHHA 3aBHCHMOCTEH
(hu3MUECKUX BEIMYHH U MOCTAHOBKY OIBITOB M0 MPOBEPKE MPEIOKCHHbIX MHIOTES.

Bo/bIIoe BHHMAHHE YJAENSeTCS PEIIeHHIO Pacu€THRIX M Ka4eCTBCHHBIX 3a/1ad. [Tpu stom s
pacuTHLIX 3a7ad NPHOPHTETOM SBIAIOTCA 3ajaiH C ABHO 3aqaHHON (DU3UYECKOH MOJEIbIO,
[103BOJISIONIME IPHUMEHATH M3ydCHHbIE 3aKOHBI H 3aKOHOMEPHOCTH KaK W3 OHOrO pasjena Kyped, TaK
M WHTETpUpYs 3HAHMA W3 PasHBIX pa3fenoB. JIms KadeCTBEHHBIX 3a/ad MPHOPHTETOM SBJISTIOTCS
3a7aHMs HA OOBSCHEHHE MpOTeKaHWs (H3MUECKHX SBICHHH W TMPOLECCOB B OKpYKarole# KHu3HH,
Tpeytotme BrIGOpa PH3HIECKONH MOJIEIH ISl CHTYallHH NPAKTHKO-OPHEHTHPOBAHHOTO XapakTepa.

JleMOHCTpaHOHHOE 000py0BaHHE (POPMUPYETCS B COOTBETCTBHH C IPHHIIMTIOM MHHHMAIbHOH
OCTATOYHOCTH W 0OecreYHBaeT MOCTAHOBKY MEPEYHCICHHBIX B MpOrpaMme IIo (u3HKE KIOYEBBIX
JEMOHCTpALMil /Ul HCCIIEIOBAHUA ~ H3Y4aeMBbIX SBICHHI M MPOLECCOB, ASMIHPHYECKHX H
(yHIaMeHTATBHBIX 3aKOHOB, HX TEXHHYECKUX NpUMEHEHHH.

JlaGoparoproe 0GOpyaIOBaHHE IS YHEHHYECKHX MPAKTHYCCKAX pabot dopmupyeTcs B BHIE
TeMaTHYecKHX KOMIUIEKTOB M o0ecriednBaeTcs B pacy€re OJJHOrO KOMIUICKTAa Ha JIBYX o0yuaronmmxcs.
TemarTuueckue KOMIUTEKTbl 1aGopaTopHOro 0GOpYJOBaHMA JOKHBL OBITB MOCTPOCHBI Ha
KOMILTEKCHOM HMCHOJb30BAHHH AHATOTOBBHIX M LM(POBBIX MPHOOPOB, a TAKKE KOMIBIOTECPHBIX
H3MEPHTEILHBIX CHCTEM B BH/IE LH(pPOBLIX 1a00paTOPU.

OCHOBHBIMH Le/IIMH H3ydeHHs Qu3uky B 001eM 00pa3oBaHUU ABIAIOTCA:

+ QopMHpoBaHHEe yMEHHH OOBSCHSTH ABJICHHS C HCIOTB30BAHUEM (Gu3HUeCKHX 3HAHHH H

Hay4HBIX J0Ka3aTe/IbCTB,

e (opMHpOBaHHE MPEACTABIECHHI O PONIH (PH3HKH JUIS PA3BUTHS APYTHX ECTCCTBEHHBIX HAyK,
TEXHHKH M TEXHOJIOTHii.

JlocTurKeHHe ITHX lejieli ofecreynBaeTCs pelieHUeM CIe/lyloIuX 3a/aq B IPOLECCe H3yHCHHA

Kypca (U3MKH HA yPOBHE Cpe/iHero obuiero 06pasopatus:

o mpuoGpeTeHHe CHCTeMB! 3HaHHH 00 0OmmX (u3ngecKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKITIOUAs MEXaHHKY, MOICKYIAPHYIO Gu3HKy, 21EKTPOJMHAMHKY, KBaHTOBYIO
(hU3MKY M 2IEMEHTBI aCTPOPU3NKH]

e (opMHpOBaHHE YMEHHIl MPUMEHATH TEOPETHYECKHE 3HAHMA JUIA 00bsCHEHHS (PHU3HYECKHX
gBJIeHUii B IPHPO/IE | /UIS (IPHHATHS MPAKTHYECKHX PEIICHAH B [OBCEIHEBHOM KHU3HH;

e  OCBOGHHME CTIOCOGOB pElleHMs pasiIH4HbIX 3a1a4 C ABHO 3aJaHHOH (buznueckol MOJIEINBIO,
3a/1a4, [0JPA3yMEBAIOMAX CAMOCTOSTEBHOE CO3/aHHe (PH3HIECKOH MOACIH, aJIeKBaTHOM
VCIIOBHSIM 3a/1a49H;

e OBIAJEHHE METOJaMH CaMOCTOATEIbHOrO TUIAHHPOBAHHS M IPOBEACHHA (u3HYECKHX
3KCNEPHMEHTOB, AHAIH3a H HHTEPIPETALHH un(OpMaLHH, OMpeeseHusi T0CTOBEPHOCTH
[10JTy4€HHOr0 pe3yjbTara;

Ha u3yuenne ¢usuku (6a30Bblil ypoBeHb) Ha YPOBHE CPEHETO obuero obpa3oBaHus OTBOJAUTCS

136 uacos: B 10 kmacce — 68 wacos (2 gaca B Hezemo), B 11 knacce — 68 qaco (2 gaca B HEJIEMO).

[Npeiaraemslii B IporpaMMe 1o (u3nke NepedeHb MaGOpaTOPHBIX W MPAKTHYECKHX paboT
SABIIAETCS PEKOMEHI0BAHHbBIM, YUHTE b [e/1aeT BbIOOp MPOBEACHNSA nabopaTopHBIX paboT U OMbITOB C
YUETOM HHIMBHAYAIbHBIX 0COOEHHOCTEH 00y4AIOIIHMXCA.
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TexHWUECKHE YCTPOHCTBA W NPAKTHYECKOE MPHMEHEHHE: MOAMMITHHKH, JBHKCHHE HCKYCCTBEHHBIX
CITYTHHKOB.

Iemonempayuu

SIBneHne MHEPIHH.

CpaBHeHHe Mace B3aHMOJICHCTBYIOMIAX TEL.

Bropoii 3akon HeroToHa.

WU3zmepenue cui.

Cnoxenue cuiL

3aBHCHMOCTE CHJIBI YIIPYTOCTH OT AedopMalHi.

HesecomocTs. Bec Tea NpH YCKOPEHHOM MOABEME H Na/ICHHH.

CpaBHEeHHE CHJI TPEHHS MOKOS, KAUCHHS H CKOJIBLKCHHS.

Venosus paBHOBeCHS TBEPOro Tena. Bkl paBHOBECHS.

Vyenuueckuil 3xcnepumenm, nabopamopruie pabonmb

W3yuenne aBikenns OpycKa 1Mo HAKJIOHHOH ILIOCKOCTH.

McerieioBanye 3aBHCHMOCTH CHII YIIPYTOCTH, BO3HHKAIOMMX B MPY/KHHE M PE3HHOBOM ofpasie, OT HX
aeopmanuu.

WceneoBanue yeaoBHil paBHOBECHS TBEP/OrO Tela, MMEIOIIEro OCh BPAIICHHU.

Tema 3. 3akoHbl COXpAHEHUA 8 MEXAHUKE

Umny/ibe MaTepHaIbHOMH TOYKM (Tesia), CHCTEMbl MATEPHAIbLHBIX TOYCK. WMirybe Cuibl H H3MEHEHHE
WMITyJIbCa Tejla. 3aKOH COXPaHEHHs UMITYIIbca. PeakTHBHOE JIBHIKEHHE.

Pabora cruabl. MOITHOCTD CHITBI.

KuneTHyeckas SHeprus MaTepuanbHoil Touky. Teopema 00 H3MEHEHHH KHHETHYECKOH SHEPrHH.

MoTeHunaibHas 9Heprus. [loTeHuWanbHas dHEPrus  ynpyro AeOpMHPOBAaHHOH — NPYKHHBL
[loTeHuHATbHAS YHEPrHs Tena BOIH3H HOBEPXHOCTH 3eMIIH.

[MoTeHIMaAIbHBIE W HenoTeHnuanbHbie cuibl. CBA3b paboThl HENOTEHIHAIBHBIX CHJI C H3MEHEHHEM
MeXaHH4eCKOif SHEPIUA CHCTEMBI TeJl. 3aKOH COXPaHEHHs! MEXaHHIECKOH SHEPTHH.

Vipyrue U Heynpyrue CTOJIKHOBEHHS.

TexHHYeCKHE YCTPOHCTBA H NpPAKTHYECKOE MPHMEHEHHE: BOAOMET, KONED, MPYXHHHBIA MHCTOIET,
JIBHJKEHHE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHsA UMITYIIbCA.

PeakTHBHOE JIBHIKEHHE.

[Tepexo/ MOTEHUHATBHOM YHEPTHA B KHHETHYECKYIO H 00paTHO.

Vyenuueckuii sxcnepumenm, iabopamopnuie pabonivl

M3yuenue abCOMOTHO HEYNPYTOro yaapa ¢ NOMOLIBIO ABYX OJAHHAKOBLIX HHTSHBIX MASTHHKOB.

Uccnenosanue cBS3M pabOThl CHIIBI ¢ W3MCHCHHEM MEXaHHYECKOH OSHEPruM Teja Ha MpHMEpe
pacTsDKeHHs pe3HHOBOTO XKIyTa.

Pasznea 3. MoJieky/isipHas pH3HKa H TePMO/AHHAMHKA
Tema 1. OcHO6bI MONEKYAAPHO-KUHEMUHECKOI meopuu
OCHOBHBIC TOJOKEHAS MOJIEKY ISPHO-KHHETHYECKOH TEOPHH H MX ONBITHOE 000CHOBaHHE. bpoyHOBCKOE
nsukenue. Juddysus. Xapakrep ABHKEHHS U B3AUMOACHCTBUS YacTHIL BEIIECTBA. Mozenu cTpoeHHs ra3os,
JKUAKOCTEH | TBEPIBIX Tl M OOBACHEHHE CBONCTB BElIECTBA HAa OCHOBE STHX Moeieil. Macca u pasmepsl
motexy1. Kosmgectso Bemectsa. [ToctosHHas ABorajapo.
TemoBoe paBHOBecHe. Temneparypa u e€ uamepenue. [llkana remmeparyp Llenbens.
¢ Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKY/IAPHO-KHHETHYECKOH TEOPHH HICATbHOTO rasa.
AGCOMIOTHAS TeMIlepaTypa Kak Mepa CpeHel KHHEeTHYECKOH 3HEpPruH TEIUIOBOrO ABHIKCHHS HacCTHIL rasa.
lllkana temneparyp KenpBuna. ['a3oBble 3aKOHBI. YpaBHEHHE Menneneesa—Knaneiipona. 3akon JlansToHa.
Wsonpouecchl B HAATbHOM ra3e ¢ [OCTOSHHLIM KOJHYECTBOM BELIECTBA. ['paduyeckoe mnpeacTaBICHHE
H301POLIECCOB: H30TepMa, H30X0pa, u3obapa.
TexHHUeCKHe YCTPOHCTBA M IPAKTHYECKOE IPHMEHEHHE: TepMOMETP, GapoMeTp.
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Lemonempayuu

OnbiThl, JOKA3HBAIOIIME JIMCKPETHOE CTpOeHHe BellecTBa, (ororpaduu MOJEKYT OpraHHYeCKHX
COE/IMHEHHH.

OnbiTel 0 AnGQy3uH KHIKOCTEH H rasos.

Mojens GpoOyHOBCKOTO JIBHKEHHS.

Mopens onsita lllTepHa.

OnbIThl, JI0Ka3bIBAIOIHE CYIECTBOBAHHE MEKMOJIEKYIAPHOI0 B3aHMOCHCTBUS.

Mojie)is, WILTIOCTpHpYIOIIas IPHPOJLY JaBJICHHs ra3a Ha CTeHKH cocy/a.

OnbITEl, WUTIOCTPHPYIOIIHE YPaBHEHHE COCTOSHHS HICATHHOTO ra3a, H30IPOLECCEHI.

Vuenuueckuii axcnepumenm, rabopamopruie pabonvl

Onpeie/leHHe Macchl BO3yXa B KJIACCHOH KOMHATE HA OCHOBE H3MEpEeHUH 00bEMa KOMHATBI, IaB/ICHUS H
TeMIIepaTyphbl BO3/1yXa B HEMH.

UcceoBanne 3aBUCMMOCTH MEKIY apaMeTpaMyu COCTOSIHHA Pa3pekeHHOro rasa.

Tema 2. OcHoebl mepMOOUHAMUKU

TepMoaMHAMIYecKas CHCTeMa. BHYTPEHHsS SHEPrHs TEPMOJIMHAMHYECKOH CHCTEMBI H CIIOCOOHI &
n3meHenus. KoimMgecTBO TerIoTH M paGoTa. BHYTpeHHss SHeprusi 0OJHOATOMHOTO HJEAIBHOro rasa. Bussl
TeIUIONepeIadH: TEMIONPOBOAHOCT, KOHBEKIIHS, H3/TyueHHe. Y IeIbHas TeIoEMKOCTh BemecTsa. KomiecTso
TEIJIOTHI TP TEILIoNepeiaye.

[Mousitne 06 anmabatHoM npouecce. [lepsbiif 3akoH TepMoauHaMuKH. [IpuMeHeHHE nepBOro 3aKoHa
TepMOAMHAMAKH K H3onponecca. I'pagudeckas uuTeprperaus paboTs rasa.

Bropoii 3akoH TepMoAuHaMHKA. HeoOpaTHMOCTB 1TPOLIECCOB B TIPHPOJIE.

TenoBsle MalIHHbL. IpHHIMIB! AeHcTBHA TeroBbIX MammH. [IpeoOpasoBaHus SHEPIrHH B TEMJOBBIX
vaumnax. Kosdduiuuent nosnesnoro aefictsus Tennopoif Mammubl. Ilukn Kapho u ero kosp¢uuuent
[10J1€3HOTO JIeHCcTBHSL. DKOJIOrHYeCKHe NpodaeMbl TEINIO3HEPreTHKH.

TexHuYecKHe YCTPOHCTBA H MPAKTHYECKOE NPHMEHEHHE: IBHIaTe/lb BHYTPEHHEro Cropanus, ObITOBOIH
XOJOIMTBHHK, KOHHIIHOHED.

Jemoncmpayuu

V3MeHenue BHYTpeHHeil SHEpruM Teja [pH COBEpLICHHH paboThl: BbLIET NPOOKH M3 OYTBUIKH MOA
JefiCTBHEM CHKATOTO BO3/lyXa, HarpeBanue 3(bupa B JaTyHHON TpyOKe myTéM TpeHHus (BHACOAEMOHCTpALUS).

U3menenue BHyTpeHHei SHepruu (TeMIeparypsbl) Tejla IpH TeIonepeaaye.

OnsbIT 10 aAHabaTHOMY PaCIIHPEHHUIO BO3yXa (OMbIT ¢ BO3/IYIIHBIM OTHHBOM).

Moenn napoBoii TYpOHHBI, IBUTATENs BHYTPEHHETO CTOPAHHS, PEaKTHBHOTO ABHIaTEII.

Vuenuveckutl sxcnepumenm, iabopamopnsie pabomvi

W3mepenne yaebHOR TEMI0EMKOCTH.

Tema 3. Azpezammusbie cocmoanun eeujecmea. Pazogvie nepexodsl

Ilapoo6pasosanue u KoHxeHcamus. Mcnapenne u kunenue. AGCOMIOTHAA H OTHOCHTENbHASA BIKHOCTh
po3ayxa. Haceimenusiii map. YaenbHas TennaoTa napooOpa3oBanus. 3aBHCHMOCTb TEMIICPATyphl KHIIEHHS OT
TaBJICHHUA.

Teépnoe Teno. Kpucrammmdeckue u aMopdHbie Tejia. AHH30TPOIHS CBOMCTB KPHCTAJLIOB. Kuakue
kpuctanibl. CoBpeMeHHble MaTephaibl. IliaBjeHHe M KpuCTaLIM3auus. YIenbHAs TEIOTa MIaBICHHS.
CyGnumanus.

Vpashenue TenaoBoro danaxca.

TexHuueckHe YCTpPOMCTBA M NPAKTHYECKOE NPHMEHEHHE: IMrPOMETP H ICHXPOMETP, KAIOPHMETD,
TeXHOJIOTHH T10JTy4eH s COBPEMEHHBIX MaTepHaOB, B TOM YHC/IE HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH.

Jlemoncmpayuu

*  (CBoiicTBa HACHILLEHHBIX NAPOB.

Kunenune npu NOHWKEHHOM JIaBJICHHH,

CnocoObl H3MEPEHHS BIIAKHOCTH.

Habmo1enne HarpeBaHHs H MUIABJICHHS KPUCTA/IHYECKOI0 BeMIeCTBa.

JlemoHCTpaLus KPHCTAILIOB.

Vuenuveckuii sxcnepumenm, 1abopamoprvie pabomol
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M3mepeHne OTHOCHTEILHOM BIQKHOCTH BO3/IyXa.

Pazinen 4. DiaeKTpoAHHAMHKA

Tema 1. Dnekmpocmamuka

JeKTpu3anus Tel. DNeKTpudecKuii 3apsi. JlBa Bujaa OneKTpHuecKuX 3apsnoB. IIpoBoaHuKwH,
JMANEKTPUKH H TI0JIYIIPOBOAHMKH. 3aKOH COXPAaHEHHS SEKTPUYECKOro 3apaja.

BsauMoseiicTere 3apsnoB. 3akoH KynoHa. TodyedHEIH 3/EKTPHYECKHH 3apsi. DIeKTpHYecKoe Iorne.
HanpsukéHHOCT  dMeKTpudeckoro mons. I[IpHHIMN  CYNEprosHUMH  JJIEKTPHYECKHX  TMOJIeH. Jluaun
HaTPsUKEHHOCTH IEKTPHIECKOrO MO,

PaGota cmi1 amekTpocTaTHueckoro mnoss. [loreHnman. PasHocts norenumanos. [IpoBoanuku H
JMIIEKTPUKH B 2JI€KTPOCTATHYECKOM Moe. JIus/IeKTpuyecKas IPOHHIaeMOCTb.

DnexkTpoémkocTs. Komgencatop. DIeKTPOEMKOCTh ILIOCKOrO KOHJEHCATOpa. DHEPrus 3apsKeHHOro
KOHIeHCaTOopa.

TexHWyeckWe  YCTPOWCTBA W  NPAKTHYECKOE  NPHMEHEHHE:  JJIEKTPOCKOI,  3JIEKTPOMETP,
IEKTPOCTATHYECKAs 3aIIMTA, 3a3eMJICHHE 3IEKTPONpUOOpPOB, KOHAEHCATOp, KONMHPOBANBHBLIA anmapar,
CTPYHHBIH NPUHTEP.

Hemoncmpayuu

VCTpoiCTBO B NPHHIMI ACHCTBUS 3ICKTPOMETpA.

BzanmoeicTBHE HAYIEKTPH30BAHHBIX TEJL.

DIEKTPHUECKOE MOJTE 3apsHKEHHBIX TEJL.

TTpOBOHHKH B TEKTPOCTATHYECKOM MOJIE.

DIeKTpocTaTHYECKas 3allnuTa.

JIN31EeKTPUKH B 3IEKTPOCTaTHYECKOM HOJIE.

3aBUCUMOCTB 31EKTPOEMKOCTH [UIOCKOTO KOHIEHCATOpa OT [LUIOMIA/H IUIACTHH, PACCTOSHUS MEKIY HUMHU
H JIHIIIEKTPHYECKOH ITPOHUIIAEMOCTH.

DHeprus 3apsKeHHOT0 KOHJIEHcaTopa.

Vuenuyeckuii sxcnepumenm, i1abopamophsie pabomul

M3mepeHne 3MeKTPOEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoaunstil 21exmpuyeckuit mox. Toku 6 paznuunsix cpedax

JneKTpHUeCKHil TOK. YCIOBHs CYIIECTBOBAHHS 3/EKTPHYECKOro ToKa. VcTouHHKHM TOKa. Cuna Toka.
[ToCTOSHHBIH TOK.

Hanpsoxenne. 3akon Oma Ui ygacTka LeTH.

JIeKTPHUECKOE  COMpPOTHBIEHHe.  YJenbHOe COmpoTHBIeHHEe Bewecrsa. [locnenoBarenbHOE,
napa;uie/IbHOe, CMEIaHHOE COeTHHEHHE POBOTHHKOB.

Pabota s1exTpudeckoro Toka. 3akoH [ixoyns—Jlenna. MOmHOCTS 2IEKTPHYECKOrO TOKA.

DIeKTPOABHIKYINAS CHJIA M BHYTPEHHEE CONPOTHBICHHE MCTOYHMKA Toxka. 3akoH OMa /s MOIHOH
(3aMKHYTOI ) sekTprdeckoif memu. KopoTkoe 3aMbIKaHHe.

JJIeKTPOHHAs MPOBOAAMOCTh TBEPABIX METALIOB. 3aBHCHMOCTH CONPOTHBICHHS METALIOB OT
temreparypsl. CBepXnpoBOIHMOCTb.

JnekTpuyeckuii TOK B Bakyyme. CBOHCTBA 2/IEKTPOHHBIX MY4KOB.

[onynposoxuuki. CoGCTBEHHas M [pHMECHas MPOBOIMMOCTb MOIYNPOBOAHUKOB. CBoicTBa p-n-
nepexoza. [lo1ynpoBoAHHKOBbIE TPHOOPHL.

JnexTpHUecKHil TOK B PACTBOpAX H PaciuiaBaX 3l€KTPOJIUTOB. DJICKTPOIHTHYCCKAS JMCCOLHALMA.
JNeKTPOIIH3.

JneKTpHUecKHil TOK B rasax. CaMoCTOsTe IbHEI H HecaMoCTOSTe b HbIH paspsa. Monaus. [1nasma.

«  Texuuueckue yCTPOHCTBA M MPAKTHYECKOE NMPHUMEHECHHE: aMIEPMETP, BOJIBTMETP, PEOCTAT, HCTOHHHKH
TOKa, JICKTpOHArpeBaTelbHble MPHOOPBI, AEKTPOOCBETHTEIbHbIE NMPUOOPBI, TEPMOMETP CONPOTHUBICHH,
BAKYYMHBIH THO/I, TEPMHCTOPBI H (OTOPE3UCTOPBI, I10TYIIPOBOAHHKOBBIH MO/, ralbBaHUKA.

Jemonempayuu

M3meperne CHITBI TOKA H HalPsKEHHS.



3aBUCHMOCTE CONMPOTHBIIEHHS [HJIHHAPHYECKAX I[POBOJHMKOB OT JUIMHBL, TUIOMAAH MONEPEIHOro
CedeHHUs U MaTepHaa.

CMelanHoe coeJHHEeHNEe TPOBOIHAKOB.

[TpsiMoe HM3MepeHHE SNMEKTPOABHKYIIEH CHibL KOpoTKOoe 3aMbIKaHHE rajlbBaHHYECKOro 3JCMCHTA H
OLIEHKa BHYTPEHHErO COIPOTHBIICHHS.

3aBHCHMOCTH COIPOTHBIICHHS METAJIIOB OT TEMIIEpaTyphl.

[TpoBOAMMOCTD INEKTPOIHTOB.

McKkpoBoii paspsia W MpOBOHMOCTh BO3/IyXa.

OHOCTOPOHHSS TIPOBOAMMOCTS JIHOA.

Vyenuveckuil axcnepumenm, 1aéopamoprvie pabomol

M3ydeHne CMEIIaHHOro COeIMHEHHs Pe3UCTOPOB.

Vi3aMepeHHe 2/1eKTPOABHIKYIIEH CHIIbI HCTOYHHKA TOKA H €r0 BHYTPEHHEr0 CONPOTHB/ICHHUS.

Habmoienue 31meKTpoIn3a.

MeknpeamMerHble CBsI3H

Wsyuenne kypca (usuki GasoBoro yposHs B 10 Kiacce OCYIECTBIAETCA ¢ y4ETOM COACpKATENBHBIX
MEIKITPE/IMETHBIX CBSI3€Hi ¢ KypcaMu MaTeMaTHKH, OHOJIOTHH, XHMHH, reorpaguu U TEXHOJIOTHH.

Meoicnpedmemnvie noHsMus, CBI3aHHBIE ¢ H3Y4YCHHEM METOJIOB HAYYHOTO TIO3HAHMUS: SBICHHE, Hay4JHBIH
(hakT, runotesa, GusnuecKas BeIMYHHA, 3AKOH, TEOPHs, HAOMIOCHHE, SKCIEPUMEHT, MO/ICITHPOBAHHE, MOJEIb,
M3MEpEHHE.

Mamemamuka: pelieHHe CHCTEMbI YpaBHEHHH, THHelHas (pyHKius, mapabona, runepbona, X rpaduKu
W CBOICTBA, TPHTOHOMETpHYeckHe (YHKIWH: CHHYC, KOCHHYC, TAHI€HC, KOTaHTEHC, OCHOBHOC
TPHIOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI H HX MPOCKIHH HA OCH KOOPMHAT, CII0KCHHE BEKTOPOB.

Buonoeus: MeXaHHUeCKoe JBHKEHHe B KMBOH mpupoze, auddysus, ocMoc, TEMIOOOMEH KUBBIX
OpraHH3MOB (BH/IbI TEILIONEPE/Ia4H, TEMIOBOE PABHOBECHE), HCKTPHIECKHE ABICHIS B ’KHBOI IPHpPOJIE.

Xumusn: IACKPETHOE CTPOSHHE BELIECTBA, CTPOCHHE aTOMOB H MOJIEKYJ, MOJb BEIIECTBA, MOJIIpHAA
Macca, TeMUIOBBIE CBOMCTBA TBEPIBIX TeN, KHAKOCTeH M Ta30B, 3JEKTPHYECKHE CBOHCTBA METALIOB,
3IEKTPOTHTHYECKAs AUCCOIHALIHS, TATbBAHHKA.

[eoepaghus: BIAKHOCTb BO3/1yXa, BETPLI, 0apomMeTp, TePMOMETD.

Texnoaoeus: npeobpa3oBaHie [ABHKEHHH ¢ HMCIOIb30BAHHEM MEXAaHH3MOB, yYCT TPEHHS B TEXHHKE,
MOJILUMITHAKY, MCIO/Ib30BAHHE 3aKOHA COXPAHEHHs HMMIYJIbca B TEXHHKe (pakera, BOJOMET M /pyrue),
JBUraTelh BHYTPEHHErO CropaHus, naposas TypOuHa, ObITOBOH XOIOMHIBHHK, KOHIHIMOHEP, TEXHOIIOTHH
MONYYeHWsl COBPEMEHHBIX  MaTepHaioB, B TOM 4HCIe HAHOMATEpHAIOB, W  HAHOTCXHOJIOTHH,
JIeKTpoCTaTHUECKas — 3aIIMTA,  3a3eMJICHHE  J7eKTPONpHOOpPOB,  KCEPOKC,  CTPYHHBIH  NPHHTEp,
3NeKTpPOHArpeBaTeIbHbIe IPUOOPEI, HTeKTPOOCBETUTE IbHBIE TTPHOOPBI, rabBaHHKA.



MNJIAHUPYEMBIE PE3VJbTATBI OCBOEHUS TIPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUS

Ocsoenne yueGHoro npemmera «®u3nka» Ha ypoBHe cpenHero obuero obpasoBanus (6a3oBbii
ypPOBEHb) J0JKHO 00eCneunTh JOCTH/KEHHE CEAYIOIMX IMYHOCTHBIX, METAIPEIMETHBIX H MPEAMETHBIX
o0pasoBate/bHBIX Pe3y/bTaTOB.

JIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS yueOHOro npenamera « Du3nKay» J0JDKHBI OTpaXkaTh FOTOBHOCTE
U CIOCOOHOCTh 00YYAIOIIMXCS PYKOBOACTBOBATHECH CHOPMHPOBAHHON BHYTPEHHEH MO3WLHEH JIHYHOCTH,
CHCTEMOH [EHHOCTHBIX OPHEHTAIlHi, T[O3UTHBHBIX BHYTPEHHMX YOeXIeHHH, COOTBETCTBYIOMINX
TPAJMIIHOHHLIM LEHHOCTSIM POCCHHCKOrO OOILIECTBa, PAacLUIMPEHHE JKH3HCHHOTO OMNbITa H OIBITA
NeATETLHOCTH B MPOLIECCe PealH3allii OCHOBHBIX HaNpaBJI€HHH BOCIHMTATEIbHON ACATEIBHOCTH, B TOM
YHCIIE B YaCTH:

1) rpazkaancKoOro BOCHTAHHA:

c(hOPMHPOBAHHOCT TPAKIAHCKON TO3MIMH 00ydaromerocs Kak aKTHBHOIO M OTBETCTBEHHOTO
gJleHa POCCUICKOro obIIecTBa:

[IPUHSTHE TPAJMIIMOHHBIX 00LIEYeTOBEYCCKHX YMAHHCTHYECKHX H IEMOKPATHICCKAX LICHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JI€ATE/ILHOCTD B HHTEpEcax rpakI1aHcKoro o0uiecTsa, y9acTBoBarh
B CaMOyIIpaB/ieHuH B 00pa30BaTeIbHON OpraHH3alty,

yMEHHE B3aUMOJIEHCTBOBATH C COLHATbHBIMU MHCTHTYTAMH B COOTBETCTBHM C MX (QYHKUHAMHA H
Ha3HaYEeHHEM

rOTOBHOCTh K TYMAHUTAPHON W BOJIOHTEPCKOi JIeATEIbHOCTH;

2) naTPHOTHYECKOI0 BOCIIHTAHMS:

¢(hOPMHPOBAHHOCTH POCCUICKO# IpakIaHCKON HICHTHYHOCTH, MAaTPHOTH3MA;

[ICHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHLIM CHMBOJIAM, JOCTHXXEHHAM POCCHHCKHX Y4YEHBIX B
obnacti QU3NKK U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHHS:

chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, STHIECKOTO MOBEICHHS]

cnocoOHOCTh OLEHUBATh CHTYALMI) W [PHHAMATh OCO3HAHHBIC DEIICHHS, OPUEHTHPYSACh Ha
MOpa/IbHO-HPABCTBEHHBIE HOPMBI H LIEHHOCTH, B TOM YHCIIE B A€ATEILHOCTH Y4EHOI0;

0CO3HAHME JMYHOrO BKJIaJa B IOCTPOCHHE YCTOHUHBOro Oy1yIIEro;

4) 3CTeTHYECKOr0 BOCIIHTAHHA:

JCTETHUeCKoe OTHONIEHWe K MHpPY, BKIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA, IMPHCYIIEro
(u3nvecKoi HayKe;

5) TpyA0OBOro BOCHIHTAHNS:

uHTEpeC K pasiu4HbIM chepam npodecCHOHATLHON JAEATENbHOCTH, B TOM YHCIIC CBS3aHHBIM C
dH3MKOH U TEXHHKOMH, yMEHHe COBEpIIATh OCO3HAHHBIH BBIOOp Oyayuied npodeccuu U pearH3oBbIBATH
coOcTBEeHHbIE KH3HEHHbIE TUIAHBI;

FOTOBHOCTE M CMOCOOHOCTH K 00pa3oBaHHIO W camMoo0paszoBaHHI0 B 00nacTH (H3MKH Ha
MPOTSHKEHHN BCEH JKH3HH;

6) IKOJIOTHYECKOT0 BOCHHTAHHS:

chOPMHPOBAHHOCTH ~ KOJIOTHYECKOH  KyJbTYphl, — OCO3HaHHE  IJI00aNIbHOrO  XapakTepa
3KOJIOTHYECKHX ITpobIieM;
‘ IAHHPOBAHHE M OCYIIECTBIEHHE JSHCTBHH B OKpYKalomleH Cpelie HAa OCHOBE 3HAHHMA LeECH
VCTOWYHBOTO Pa3BUTHS YEI0OBEUECTBA:

paclIMpeHne OMbITa JAEATeTbHOCTH 3KOJOrMYECKOd HANpaBICHHOCTH HA OCHOBE HMEIOUIMXCS
3HaHUi no Gpu3uke:

7) HeHHOCTH HAYYHOI'0 MO3HAHHSN:



¢()OPMHPOBAHHOCTH MHPOBO33PEHHA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢u3ruecKoi HayKH;

0CO3HAHWe TEHHOCTH HAyJYHOH JeSTeNbHOCTH, TOTOBHOCTh B IIpoIlecce H3yueHHs (H3HKH
OCYLIECTBIIATH MPOEKTHYIO W HCCIIEIOBATENLCKYIO IEATEIbHOCTD HHAMBH/YAIbHO H B Ipymnme.

METAIIPE/IMETHBIE PE3YJIbTATbI

IMo3naBare/bHbIe YHHBEPCAIbHbIE YUeOHbIE 1€l CTBHSA
BaszoBble IOrHYeCKHE AeHCTBHSA:

CaMOCTOSTETbHO (hOPMYTHPOBATh W aKTyaTH3HPOBATh MPodeMy, paccMaTpHBaTh €€ BCECTOPOHHE;

ONpesessTh elTH IeSTeIbHOCTH, 3a/1aBaTh 1apaMeTphl H KPHTEPUH HX JOCTHKEHHS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPHBAEMBIX (DH3HYECKHX ABJICHHSAX;

paspabaTbiBaTh IUIAH pELICHHA MpOOJeMbl ¢ YYETOM aHalIM3a HMEIOMMXCH MATEPHAIBHBIX H
HeMaTepHAIbHBIX PECYPCOB;

BHOCHThL KOPPEKTHBbI B JI€ATEIBHOCTD, OLIEHHBATH COOTBETCTBHE PE3yNbTATOB LEJIAM, OLCHHBATH
PUCKH MOCJIEACTBAN JesATeIbHOCTH,

KOOP/IWHMPOBAaTh W  BHINOJNHAT paboTy B  YCIOBHAX  pPealbHOr0, BHPTYAIBHOTO H
KOMOMHHPOBAHHOIO B3aHMO/ICHCTBHS,

pa3BUBATh KPEATHBHOE MBILLICHHE TIPH PELICHUH JKH3HEHHBIX NPOOIIeM.

basoBble HCC/I€10BATEIbCKHE ACHCTBHSL

BJa/IeTh HAYYHOH TEPMUHOJIOTHE!, KIIOYEBBIMH MOHATHAMH H MeTOAaMH (U3HYECKOH HAYKH]

BJIAJIeTh HAaBBIKAMHA YUeOHO-HCCIeN0BaTeIbeKoll | IPOeKTHOH JedTelIbHOCTH B 0061acTH (H3HKH,
CHIOCOBHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHMCKY METOZOB pelleHHs 3a1ad (H3H4YecKoro
cojlepyKaHus, MPAUMEHEHHIO Pa3/IHYHBIX METOIOB MO3HAHHS!

BJAAEeTh BHAAMH JIEATEIBHOCTH [0 TOJYYEHHIO HOBOIO 3HAaHHs, €ro HHTEPNpETalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lMYHBIX y4eOHBIX CHTYalMsX, B TOM YHCIE MNPH CO3JaHHH
vueOHbIX TPOEKTOB B 00/1aCTH GH3HKH;

BBISBIATh OPHYMHHO-CIIEJCTBEHHBIC CBS3H H aKTyalu3HpOBATh 3ajady, BblABHraTh HIOTE3y e
pelieHNs, HAXOMTh apryMeHTHl Ul JI0Ka3aTelbCTBAa CBOMX YTBEPXKICHHH, 3a/aBaTh TapamMeTpel H
KPHTEPHH PEIIeHHS;

aHATM3UPOBaTh TOMYYEHHbIE B XOJ€ PEIICHHs 3a/ayd Pe3y/bTaTbl, KPUTHYECKH OLICHHBATH HX
JI0CTOBEPHOCTH, MPOrHO3UPOBATH H3MEHEHHE B HOBBIX YCITOBHSX;

cTaBuTh U (OpMyIHPOBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTeIbHON AEATEIbHOCTH, B TOM YHCIIE
NpH U3y4eHUH (PH3HKH:

JlaBaTh OLEHKY HOBBIM CHTYallMsIM, OLEHHBATh NPHOOPETEHHBIH OIBIT;

YMEThb TePeHOCHTh 3HAHHSA MO (U3HKe B IPAKTHYECKYIO 00.1aCTh JKH3HEACATEIbHOCTH;

yMETh HHTEIPHPOBATH 3HAHUS M3 Pa3sHBIX MPEIMETHBIX 00.1aCTei;

BBIJIBHTaTh HOBBIE HJIEH, MPE/IaraTh OPHrHHAIBHBIE NTOIX0bI H PELICHUS;

CTaBHTh MPoOJIEeMbl H 3371244, J0IYCKAOIIHE a/IbTePHATHBHBIC PEIICHHS.

Pabora ¢ nndopmanmneii:

B/I4/1€Th HaBBIKAMH IOJyYeHHs HHGOpMaNmA (U3HYECKOro COAEpXKaHHs W3 HCTOYHWKOB PasHBIX
THIOB, CAMOCTOSTEIBHO OCYIIECTBIATH TOMCK, AaHajIW3, CHCTEMATH3alWI0O M HHTEPIpETauHio
uH(OPMAIHK Pa3IMYHBIX BHIOB U (HOPM NPEACTABIICHHUS;

OIIEHMBATh JOCTOBEPHOCTh HH(OPMALIHH;

HCTIONH30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHH B peLICHHH
KOTHHTHBHbIX, KOMMYHHMKATHMBHBIX H OpraHH3allHOHHBIX 3a7ad c cobmojeHneM TpeOoBaHHI
IPrOHOMHKH, TEXHHKH 0e30MacHOCTH, TMTHEHBI, pecypcocOepeeHns, MPaBOBBIX H 3THYECKHX HOPM,
HOpM HH(OPMAITHOHHO#H Oe30MacHOCTH;

CO3/1aBaTh TEKCThl (PM3HYECKOro COJAEpKaHMs B PasTHuHBIX (opMmarax ¢ y4€TOM Ha3HAYCHHs
uH(OPMALIMK 1 LeIeBOH ayUTOPHH, BBIOHpPAs ONTHMATbHYIO (OPMY NMPEJCTABICHHA H BU3yalH3alHH.



KommyHnukaTHBHbIe YHHBepCAIbHbIE yuedHble AelicTBHA:

OCYLIECTBAATH OOIICHHE Ha ypoKaX (M3HKH H BO BHE-YPOYHOH NEATCIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CHTYAlNH H CMATYATh KOH(INKTHI;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM A3bIKOBBIX CPEJICTB;

[IOHMMaTh H HCIOJIb30BaTh MPEHMYIIECTBA KOMAH/IHON H MHAMBUYalbHOH paboTsl;

BHIOMpaTh TEMAaTHKy M METOXBI COBMECTHBIX JeHCTBHH ¢ y4éroM OOMMX WHTEPECOB |
BO3MOKHOCTEH KakK0ro 4IeHa KOJUIEKTHBA;

MPUHAMATD LIEJIH COBMECTHO# JAeATE/IbHOCTH, OPraHN30BBIBATE U KOOPAMHHPOBATh JACHCTBHSA 110 €€
JOCTHAKEHHIO! COCTAB/ATh IUlaH JCHCTBHH, pacmpeaensaTbh pojd ¢ yY4ETOM MHEHHH YYaCTHHKOB,
00cyXkaaTh pe3y ibTaTbl COBMECTHOM paboThl;

OlIEHMBATh KAyeCTBO CBOEro BK/JIaJa M KakKAOrO0 y4acTHHKA KOMaH/[bl B OOIHH pe3ysbTaT Mo
pa3paboTaHHBIM KPHTEPHSIM;

npeiiaraTb HOBBIE TIPOEKTHl, OLEHHBaTh HIAEH C [O3HIAH HOBH3HBI, OPHTHHAIBHOCTH,
MPaKTHYECKOH 3HAYUMOCTH;

OCYILECTB/IATL MMO3WTHBHOE CTPATErMYecKOe MOBEJICHHE B PA3IMYHBIX CHTYALHSX, MPOSBIATH
TBOpPUYECTBO U BooOpaxkeHHE, ObITh HHUIIHATUBHBIM.

PeryasitTuBubie yHHBepcaabuble y4eOHble qeficTBHS
Camooprann3anus:

CAMOCTOATETBHO OCYIIECTBIIATH O3HABATEIbHYIO AESTEIbHOCTh B 001acTH (PM3MKH U aCTPOHOMHH,
BBISIBIIITH IPOGIIEMBI, CTaBUTh H (OPMYIHPOBATh COOCTBEHHBIE 3a/1a49H;

CaMOCTOSATEILHO COCTABIIATH [I/1aH PeLUCHHs PacYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH BHIIIOJIHEHHS
MpaKTHYeCKO! paboThl ¢ y4ETOM HMEIOIIMUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NPEANIOYTCHHUIA;

JlaBaTh OLUEHKY HOBBIM CHTYAlLlHsIM;

pacHMpaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IIPEANOYTCHHH;

Je1aTh OCO3HAHHBIM BEIOOP, apryMeHTHpPOBATh ero, Oparh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHE,

OILIEHHBaTh NPUOOPETEHHDIH OMNBIT;

cnocobeTBOBaTh (JOPMUPOBAHUIO M TPOSIBICHUIO IPYAMLMH B 00JacTH (H3MKH, HOCTOAHHO
[MOBBIMIATHE CBOW 00pa30BaTeIbHEIN H KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHA/ILHBIH HHTELIEKT:

JaBaTh OIEHKY HOBBIM CHTYyalHsiM, BHOCHTb KOPPEKTHBEI B JIEATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3Y.JIbTATOB LEJSIM,;

B/Ia/IETh HABBIKAMH TI03HABATE/IbHON pedIeKCHH Kak OCO3HAHMA COBEPIIAEMbIX IEHCTBHH H
MBICIHTEIbHBIX POLIECCOB, HX PE3y/IbTATOB H OCHOBaHHIA;

HCII0J1b30BaTh NPHEMBI pe)JIeKCHH JUIA OIIEHKH CHTYalluH, BbIOOpa BEPHOTO PEIICHHUS,

YMEeTh OlleHHBaTh PHCKH H CBOEBPEMEHHO NIPHHHMATh PEIIEHHS 110 HX CHHKEHHIO,

PUHUMATh MOTHBEI W apTYMEHTEI APYTUX IPH aHAIIA3€ Pe3yJIbTaToB JAesTeIbHOCTH;

npuHUMaTh ceds, MOHUMAas CBOM HEJIOCTATKH H JIOCTOHHCTBA;

[IPHHAMATh MOTHBBI U @prYMEHTBI JIPYTHX [IPH aHAJIU3€ PE3YJIbTATOB ACATETbHOCTH;

NpU3HABATh CBOE MPABO M MPABO APYIHX HA OLIHOKH.

B npoiiecce D0CTHKEHHUS THYHOCTHBIX PE3y/IbTaTOB OCBOCHHS MPOrpaMMbl 0 (U3HKE /LIS yPOBHS
cpennero obmero ofpazoBaHus y 00y4alOIMXCsS COBEPIIEHCTBYETCS 3MOLMOHATBHBIH WHTEIUICKT,
npenonaralomuil chopMHpOBAHHOCTS:

CaMOCO3HAHHS, BKITIOYAIOLIEr0 CrOCOOHOCTh MOHMMATL CBOE HMOLIHOHAIBHOE COCTOSIHHE, BHICTD
HATNIpAB/IEHHs PA3BHTHs COOCTBEHHO 3MOLMOHATLHOMH cepbl, OBITE yBEpEHHBIM B cebe;

camMoperyJIMpoBaHusl, BKIIOYAIONIEr0 CaMOKOHTPOI1b, YMEHHE IIPHHUMATh OTBETCTBEHHOCTB 32 CBOE
[10BEJICHHE, CNIOCOOHOCTH aJaNTHPOBATHECS K IMOLUOHATLHBIM H3MEHEHHSM H IIPOSBIATL THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEel MOTHBALMH, BKIIOYAIOMIEH CTpPEM/IEHHE K JIOCTHXEHHIO LEJIH H YCTeXy, ONTHMHU3M,
HHHLIMATHBHOCTh, YMEHHE eHCTBOBATb HCXO/ H3 CBOMX BO3MOXKHOCTEH;

e



IMIATHH, BKJIIOYAKOMIENH CIIOCOOHOCTh MOHHMAaTh YMOIHOHATBHOE COCTOSHHE IPYTHX, YYHTBIBATH
€ro 1pH OCYIIECTBICHHH O0IEeHH s, CIOCOOHOCTh K COYYBCTBHIO H CONEPEKHBAHHIO,

COLMATLHBIX HABBIKOB, BKIIOYAIOIIHX CIIOCOOHOCTD BBICTPAWBaTh OTHOIIEHHS C APYTHMH JTFOABMH,
3a00TUTBCS, POSABIATE HHTEPEC H pa3pemarth KOHQIHKTBL

INPEJIMETHBIE PE3YJIbTATBI

K xonuy o6ydenus B 10 kiiacce npesMeTHbIE pe3y.bTaThl Ha 6a30BOM ypOBHE J0JDKHBI OTPaXaTh
c(hOpMHPOBAHHOCTb Y 00YHAIOLINXCS YMEHHIA:

JIeMOHCTPHPOBATH HA MPHMEPax pollb W MecTO (H3NKH B (JOPMHPOBAHMH COBPEMEHHOH HayTHOH
KAPTHHbI MHpa, B Pa3BHTHH COBPEMEHHOH TEXHHKH H TEXHOJIOIHiH, B MPAKTHYECKOH JACATEILHOCTH
JIOJICH:

pacrnosHaBath ()u3MUeCKHe ABJCHUS (IIPOLECCH) H OOBACHATH HX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH CTPOEHHs BEIIECTBA M 2JICKTPOJMHAMHKH: PAaBHOMEDHOE H
paBHOYCKOPEHHOE MPSMOJHHEiiHOe ABHKEHHE, cBOOOJHOe NaJeHHe Tell, JBHIKEHHE 10 OKPYKHOCTH,
HHepIs, B3auMmoJieicTere Tell, Auddy3ns, GpoyHOBCKOE ABHIKEHHE, CTPOCHHE KHIKOCTEH H TBEPIABIX
Tesl, M3MeHeHWe o0bLEMa TeNl NpH HarpeBaHWH (OXJIAKIECHWH), TEIUIOBOE pPaBHOBECHE, HCIIApeHHE,
KOHJICHCAIHs, TUIABJICHHE, KPHCTA/UTH3AINS, KHIIEHHE, BIAKHOCTL BO3/yXa, TOBBIIICHHE JaBICHUS ra3a
[PH €ro HArpeBaHHH B 3aKPHITOM COCYJE, CBA3b MEKAY MapaMeTpaMH COCTOSHHMA rasa B M30Mpoueccax,
3J€KTpH3alLs TeJl, B3aUMO/ICHCTBHE 3apsi/10B;

OIMCHIBATh M3YYEHHBIE OJJIEKTPHYECKHE CBOHCTBA BEIIECTBA M JJICKTPHYECKHE SBJICHHA
(1Ipoleccsl), HCHONB3ys (HU3HUECKHEe BETHYHHEBI: ONEKTPHYECKHH 3apsl, 3JIEKTPHYECKOe IO,
HANPAXKEHHOCT TOJISL, TOTEHIWAN, Pa3sHOCTh MOTEHLHAIOB; MPH ONHCAHHH IPaBHIBHO TPAKTOBAaTh
(u3MUecKnii CMBIC HCTIONB3YEMBIX BENHTHH, MX 0003HAYCHHS W EIMHHLbI YKa3biBaTh (DOPMYIBL,
CBA3LIBAIOIIME JAHHYIO0 (QU3HUECKYIO BEIMYHHY C IPYTHMH BEJIHYHHAMH,

aHATM3UPOBaTh (PHU3MYECKHE IIPOLECCHl H SBJICHHUS, HCTIOMb3Ya (PU3HYECKHE 3aKOHbI M ITPHHIIHIIbL:
3akoH Bcemuproro Tarotenus, I, I u 111 3akons HploTOHa, 3aKOH COXpaHEHHs MEXAHUYECKOH SHEPruH,
3aKOH COXPAaHEHHs HMITYJIbCA, TIPHHIMI CYNEPIIO3HIMA CHJl, HPUHIHI PAaBHONPABUS HHEPUHAIbHBIX
CHCTEM OTCHETA, MOJIEKYIAPHO-KHHETHYECKYIO TCOPHIO CTPOEHHMSI BEIIECTBA, ra3oBbie 3aKOHEI, CBS3b
cpesHel KHHEeTHYECKOH SHEPrHH TETUIOBOTO JBHXKEHHS MOJIEKy. ¢ abCOJIOTHOMH TeMIeparypoi, nepBhli
3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHEHHs JJIEKTPHUECKOro 3apsaaa, 3akoH KysioHa, npi 9TOM pasjiHyarh
COBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBRIPDAKECHHE M YCIOBHS (TPaHMIbI, 0071acTH)
MPUMEHUMOCTH;

OCYIIECTBIATh NpAMble M KOCBEHHbIC M3MEpeHHs (DM3MUECKMX BEIMYHH, IIpH 5TOM BbOHpaTth
ONTHMAIBHEI CrMOco® H3MEpeHHs W HCIONb30BaTh W3BECTHBIE METOIbl OLEHKH IOrPEIIHOCTEH
H3MEpPEHHI;

HCCTIEI0BATh 3aBHCHMOCTH MEKIY (H3MYECKHMH BeJIWYMHAMHM C HCIOJIB30BAHHEM MNPSMBIX
H3MEpEHHUil, [IPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (QHKCHPOBATH PE3YJIbTATHI MOJTY4CHHOH 3aBHCHMOCTH
(pu3nueckux BeMYMH B BHe TabauIl B rpadMKOB, €1aTh BbIBO/IbI 110 pe3y/IbTaTaM HCCIEA0BAHMUS;

cobmo/aTh npaBuia Ge30MacHOro TpyAa IpH MPOBEACHHH HCCIEOBaHHH B paMkax yd4eOHOro
JKCTIEPHMEHTa,  y4eOHO-HCCIIe/IOBATeTbcKOH M TMPOEKTHOH  ASATENBHOCTH C  MCIONb30BaHHEM
W3MEPHUTENTBHBIX YCTPOICTB | J1abopaTopHOTro 000py10BaHHS;

[MPUBOIHTH MPUMEPBI BKJIAAd POCCHHCKHX M 3apyOeKHBIX y4€HbIX-(DH3HKOB B Pa3sBHTHE HAYKH,
00bACHEHHE NPOLIECCOB OKPYXKAIOIIETO MHPA, B PAa3BHTHE TEXHHKH H TEXHOJIOTHIA;

paGoTaTh B IpyMMe C BLIIOIHEHHEM Pa3/IM4HbIX COMATBHBIX POJIEH, IIAHUPOBaTh PaboTy rPymibl,
palMOHAIBHO PaclpeiesTh 00A3aHHOCTH U IUIAHAPOBATH JEATEIbHOCTh B HECTAHJAPTHBIX CHTYAlHAX,
a/1eKBATHO OLIEHUBATh BKJIAJ KaXkI0T0 W3 YIaCTHHKOB I'PYIINBI B pellieHHe PacCMaTpHBaeMoH mpobiieMsL.
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