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[IOACHUTE TRHAS 3AIIHCKA

Coaepazane nporpasnst HanpaBIeHO H2 QOPMHPOBAHHE CCTECTBEHHOHAYYHOH IPAMOTHOCTH YU2IHXCA |
OPraEM3alno HIYYCHHA GHIMKM BA IeATeALEOCTHO ocHOB2. B Heil YUHTBLIBRKOTCA BO3MOZAKHOCTH OpeIMeTa
8 peammnammm 1pebosammit ®IOC 000 & NRAHHDYEMBIM JTHYHOCTHLIM H MCTAIPEIMETHRIM PEIYALTATAM

COyuenus, a Takcae MEATIpEIMETHBIE CBAIH ECTECTBCHHOHAYYHLIX y3cOHBIX NIPEIMETOB HA YPOBHE
OcroBHOIO 06mero o6pazoBamus.

OBIIASI XAPAKTEPHCTHKA YYEFEHOIO INPEIMETA «DH3HKA»

Kypc dsinm — cucresmoobpasyronmsit /12 €CTCCTBCHHOHAYYHBIX Y9eOHBIX NPEIMETOB, IOCKOIBKY
OMIIrYeciIie 3aKOHB JEAAT B OCHOBE MPOLICCCOB M ABNCHHI, H3yJacMbIX XHMHEH, Ononorneit, actporoaueii
H Qu2HIeckoi reorpadmeii. Qu3zuKa — 3TO NpeIMET, KOTOPbI HE TO:IHKO BHOCHT OCHOBHOI BKIAT B
CCTSCTECHHOHAYIHYIO EaDTHHY MDA, HO H Npe10CTasnieT Banboiee acusie 06pa3isl npUMeHEHHA HayYHOro
METOI2 NO3HaHKA, T.€. cnocoba noayyeHHA JOCTOBECPHLIX 3HAHMM 0 Mupe. Haxkosen, pmiuka — 3710
OPCIMET, KOTOPLIH HZPATY C APYTHMH eCTeCTBEHHOHAYYHBIMH NPEIMETAMH A0MKEeH JaTh MIKOALHHKAM

@Dezmnnemzc 00 yRIEKaTeALHOCTH HAYYHOI0 HCCACAOBAHHA H PATOCTH CAMOCTOSTENLHOMNO OTKPAITHS
70BOT0 3H2AHHA.

Oxna w3 raaesEwX 32129 QH3IAYECKOro 00pa3oBaHus B CTPYKType 00mero 00pa3oBasus COCTONT B
QopMIpOB2HME eCTECTBEHHOHAYYHOM MPaMOTHOCTH H HHTEpeca K HayKe Y OCHOBHOI Macchl 00ydaronnixcs,
KOTOpEIE B JagpBeimeM OyIyT 3auqTsl B CaMbIX pa3Ho odpa3nbix cdepax aesteasHocT. Ho He MeHee
B2XHOH 327129€H ABNZCTCA BHIABICHHE H NOArOTOBKAa TAIAHTIHBAIX MOJOILIX THIEH 1A NPOI0/LKCHHA
00pazoBaHuA H aansHeHmeid NpodeCcCHOHATLHOM AeATEIbHOCTH B 00.1aCTH eCTeCTBEHHOHAYYHBIX
MCCIIe0B2HMH ¥ CO31aHMM BOBLIX TexHONOorHi. COorz1acHO NpHHATOMY B MEAIYHAPOIHOM coodmecTse
onpeaeneHH0, EcTecTBeHHOHaYyYHasA IPaMOTHOCTE — JTO CIOCOOHOCTL YE10BEKA 3aHHMATh AKTHBHYIO IPa-
JAAHCKYIO NOZHIAIO N0 00MECTBEHHO 3HAYHMBIM BONPOCAM, CBA3AHHAIM C ECTECTBEHHBIMH HayKaMH, H €ro
rOTOBEOCTL MHTEPECOBATLCA €CTECTBCHHOHAYYHBIMH HaeaMH. HayuHorpaMoTHLIH 4e10BeK CTPEeMUTCH
Y92CTBOBZTH B 2PTyMEHTHPOBAaHHOM 00CYAIEHHH NPo0IeM, OTHOCAIMXCSA K CCTECTBEHHBIM HAyKaM M
TEXHOJOIHAM, 9TO TPeDYET OT Hero caeIyOMHMX KOMIETEHTHOCTCI:

— Hay4HO OOBACHATL ABICHHA,

Paac

Y

—— OLIEHHBATH H NOHHMATH ocobeHHOCTH HAYyYTHOIo HCCINE10BaHHA,
—— HHTCPOPCTHPOBATH AAHHBIC H HCINOAL30BATh HAYYHBIC JOKA3ATCIABCTEA JUIA NMOIYYUCHHA BEIBOOB.

W3ayacuue Gu3nkn cnocobHO BHECTH pelalonii BKIa B (JOPMIPOBAHHE CCTECTBCHHOHAYIHOM

rpaMOTHOCTH 00Y4aIOUIIXCA.

[IE-TU U3YYEHUS YYEBHOI'O [IPEIMETA «PH3HKA»

[lexy u3ydenus GU3UKH HA YPOBHE OCHOBHOrO 00miero 00pasoBaHisl ONpeaeneHsl B Konuemum
npenoaBaHnsa yuebHOro npeamera «dusnka» B 00pa3oBaTeIbHBIX OPraHi3aIlaX Poccuiickoii dexeparin,

peATH3YIOIHX OCHOBHEIC 06n1e06pa3oBaTebHBIE MPOrPaMMBl, YTBEpKAEHHOI pemeHieM Kommerni
MunucTepcTBa npocsemenya Poccuiickoi deaepaliu, NpoTOKOI OT 3 nexabpsa 2019 r. Ne [1IK4sh.

[ e u3y9eHUuA QHBHKHU:
—— npuoGpeTeHUE HHTEPECa H CTPEMICHHSA 00yHaIOMMXCA K HAYYHOMY H3YUCHHIO NPHPOIbL,
pa3BUTHE MX UHTCLICKTYATBHBIX H TBOPUCCKHX cnocolbHoCTEI;
—— pa3BMTHC NPCACTABICHHI O HAYHHOM MCTOIC MOIHANMSA I (OpMHPOBAHHE HCCICI0BATENLCKOTO

OTHOILUCHHA K OKPY/KAIOUIHNM ABJICHHAM;



~= (QOPMUPOBANIE HAYMHOIO MHPOBO33PCHHA KAK PE3YJILTATA H3YUCHH OCHOB CTPOCHHA MATCPHH H
GyraamenTaNLULIX 3aK0HOB PHIIKIL;

- (popmuposanue npeacrariermil o ponn GpH3HKM JUIA PASBUTIL APYTHX CCTCCTBCHHBIX HAYK, TOXHHKH
It TeXHOROMMI;

= PA3BHTHE npeacTanicHitil 0 noaMoxnbIx cdopax Oyayuteit npodeccHonanbsHoOM AEATENBHOCTH,
CRA3ANHOIL ¢ prsnKoil, noaroroBKa K ansueiimemy 0GyucHHIO B 9TOM HANPABICHHH.

Aocniprenme aix neneit ua yponne ocnosnoro obimero oGpasosamits oGecneunBacTCs pemennen
Creyronux sanas:

- UDHOGDL"I‘CHHQ Inaumit o JHCKPCTHOM CTPOCHIH BELICCTBA, O MCXAHHYCCKHX, TCIUTOBBIX,
NICKTPHMCCKHN, MATHHTHBLIX I KBAHTOBBLIX SABJICHHAX;

—— nprolperenne ymenuii onuesBaTh M O0LIACHATEL (PHINMCCKHE ABACHHA € HCIONb30BAHHEM
TTONYYCHHBIX 3HAHMIL

~— OCBOCHHC MCTOJIOB PCUICHIS NPOCTCIINIMX PAacETHBIX 30144 € HCIONB30BAHHCM (PH3HUCCKHX
% MOJIe/1e1l, TBOPHECKHX M NPAKTHKOOPHEHTHPOBAHHLIX 3a71a';

~— PasBUTHE yMCHNIT HAGMONATH MPUPOHBIC ABICHIS H BLINOIHATH ONbITH, Na6opaTopHbie paboTs! i
IKCNICPHMCHTAIBHBIC HCCNEIOBAHHA C HCNONB30BAHHEM H3MCPHTECABLHBIX NpHOOPOB;

—— OocBOcHHE NprEMOB paGoTst ¢ HudopMaNHCeit PH3HICCKOro COACPKANMSA, BKIIOYAs HHYOPMAIITIO O
COBPEMECHHBIX JOCTIDRCHIAX (PHIHKH; AHAMHI M KPHTHYCCKOE OLCHHBAHNE HH(pOpMaLii;

—— 3HAKOMCTBO CO cdepamu npodeCCHOHANLHOIT ICATCABHOCTH, CBS3AHHBIME C (PH3HKOI, H
COBPEMCHHBLIMH TEXHOJOIHAMH, OCHOBAHHBLIMH HA IOCTIDRCHHAX (PH3INUCCKOFH HAYKH.

MECTO YUYEBHOI'O NPEJMETA «®H3HKA» B YYUEFHOM IIJIAHE

B coorsercrsin ¢ @I'OC 000 ¢Pusuka spasercs 00a3aTCAbHBIM NPCMETOM HA YPOBHC OCHOBHOIO
oGurero oGpasosanns. Jlannas nporpaMma NpeAyCMaTPHBACT H3YHUCHHE (PHIHKH HA Gazosom ypoBHE B 8
xnacce B o0Obéme 68 wacoB mno 2 waca B HEACHO.

®



C\OIIEP)KAHHE YYEBHOI'O NMPEIMETA

Pasnen 1. Temnonbie sipienmst

OcnoBubic nonoxenns MoACKYIAPHO-KITHETHIECKO! TEOPHH CTPOCHIL BemecTsa. Macca i pasMeps!
1ToMOB 1 MoneKkys. OnbITh, NOATBEPHIAIONIIE OCHOBHLIE MOMOKCHHA MOTEKYIAPHO-KHHETHUECKOH TEOPHH.

Moaenu TBEpAOro, JKHAKOro U razoo0pasnoro cocrosuuii Bemecrsa. Kpucramumyeckue u amopgHsie Tena.
OGusicuenue cpoiicts razos, xukocreii u TBEPABIX TC/I HA OCHOBE NMOJIQKCHHI MOJICKYJIAPHO-KUHCTUYECKOH
TCopun. CmauuBanie 0 KanWUIspHbIe sBaeHnA. TCroBoe pacmMpente H CKATHE.

Temnepatypa. Cessn Temnepartypsi co CKOPOCTBIO TEIIOBOr0 ABH/KCHHS YaCTHIL.

Bryrpenuss sneprist CnocoGs! H3MCHCHUS BHYTPEHHCi 9HEPrHIL: TCIUIONEPEIaua U COBCPIICHHE PabOoThL.
By Tennonepenayn: TEIUIONPOBOANOCTD, KOHBEKIIHS, HITYUCHHE.

Komiectso temnotsl. Yaensnas Temoémkocts Beniectsa. TennooOMeH 1 TEMI0BOE paBHOBECHE.
Ypasneune Tennosoro Gananca. [Inasacmic u OTBCPJACBAHMC KPHCTA/UIMYCCKHX BCLIECTB. YeabHasd
Termnota nnasnenus. [lapooGpazosanue n kounencamms. Ucnapeune (MC). Kunenue. Ynensnas Temiora
NapooOpasosBanms. 3aBHCHMOCTBL TCMIICPATYPbI KHIICHHA OT aTMoc()ecpHOro nasnenus. Bmaxnocts Bo3ayxa.

6 DHepris TOIWHBA. Y IensHas TEMIoTa CropaHHsI.

[Tpunumnsl paGoTs Tennossix Asurateneii. KIT Tennosoro asurarens. Tennopbie ABHraTeIH M 3aLIHTA
Okpyxatonieii cpeast (MC). 3akoH cOXpaHCHHSA H MPCBPAILCHIA YHEPruy B Ternosbix nponeccax (MC).

Hemoncmpayuu

1. Habmonenne GpoyHOBCKOro JBIDKCHHA
2. Habmonenne mnddysnn
3. Habmonenne sBneHunii CMauHBaHHA H KAMHJUISIPHBIX SABJICHHI
4. HabmoncHse TCI0BOro pacuiHpeHHs Te
5. UameHeHue asneHns ra3za npu u3MCcHEHHH 00bEMa M HArpCBAaHHH WIIH OXJIAZKICHHH
6. IIpaBuna u3MCpCHUA TEMIICPATYPHI
7. Buas! TennonepeaadH
8. OxnakJIcHHE NIPH COBCPUICHHH paboThI
9. Harpesanue npu coBepmeHHH pab0Thl BHEITHHMH CHJIAMH
10. CpaBHeHHeE TEMIOEMKOCTECH pa3IHYHBIX BCICCTB

/3. 11. HaGnioneuue kuncHus
12 _HabmoneHue NOCTOAHCTBA TEMIICPATYPhl NPH IUIABJICHHH
13. MojenH TerioBbIX ABUraTelCcH

Jadopamopnsie pabomol 1 Onovimol

1. OnbiThl 10 00HAPYIKCHUIO ACHCTBHA CHJI MOJICKYJUIDHOIO MPHTAKCHIS

2. OnpITH! 110 BHIPAIMBAHHMIO KPUCTA/UIOB ITOBAPEHHOH CONH HIJIM caxapa

3. OnbITh! 110 HAGMIONEHHIO TEIIOBOr0 PACIIMPCHMA Ia30B, JKHAKOCTEH H TBEPABIX TeJI

4. OnpenencHue AasiacHusa Bo3ayxa B Oa/UIone mnpHia

5. OnbITHL, ACMOHCTPHPYIOUIHE 3aBHCHMOCTh JIABJICHUA BO3JlyXa OT ero 00bEMa 1 HArpeBAHK FUTH
oXJIAAICHNA

6. IIpoBepka ruNoTE3b! JIMHCHHOMH 3aBHCHMOCTH JUTHHLI cTon0HKa XHIKOCTH B TCPMOMETPHYECKOil TpyOKe

OT TeMIIepaTyphbl
7. Ha6moeHHE M3MEHEHNMs BHYTPEHHCIT YJHEPIrHH TENA B PE3yNbTATe TEIUlonepeaayi i paboThl BHEIHHX

cHII
8. Uccnepopanue apnenus TeroobMena npy cMeBaHHH XO0JI0/1HOIT 1 ropsvcii BOAL

9. QnpeencHyue KoauecTsa TeIloThl, Moy eHroro BoIoi npH TeruooOMeHe ¢ HarpeThLIM
METAUTHYCCKHM IHHAPOM



10. Onpenenenmne ynensuoii Temnoémkocty BenecTsa
11. Heenenosanne npouecea HCOapeHs

12. Onpenenenye otrnocuTensHOIl BIAKHOCTH BO3/yXa
13. Onpenenenye ynensnoit Temnors! muasneHms baa

Paspen 2. DJICKTPHYCCKHE H MATTIHTHBIC SIBJICHIIS]

Anekrpusamusa Ten. J{pa pona OJICKTPHUCCKHX 3apsanos. BiaumoneiicTeue 3apsukennsix tes. 3akon Kynona
(3aBHCHMOCTL cHTB B3auMOnCliCTRYS 3aPSOKCHHLIX TCJI OT BEIHYHHBI 3apAJI0OB M PACCTOSHHA MCIKILY TCIaMH).
ONCKTPHYCCKOE Toe. Hanpsox&rnocts anexrpivccroro noss. [IpHBIMIT Cynepno3HIMH 31CKTPHICCKHX

Noneit (Ha KayecTBEHHOM ypOBHE).

Hocuremn anexrpimieckux 3apAJIOB. DACMCHTAPHBIH dncKTpHieckuit 3apsi1. Ctpoenue atoma. Iposoarmiy
1 IMONCKTPHKH. 3aKOH COXPANCHHA 3JIEKTPHUCCKOr0 3aps/ia.

ONeKTpHUIeCKHit TOK. YCNOBHS CyIeCTBOBARMS SJICKTPHYIECKOro Toka. MCTOYHHKH NOCTOSHHOrO TOKA.
JelicTBHA 2NeKTPHYECKOro TOKA (TenuoBoe, XHMHYECKOC, MATHHTHOE). DIEKTPHUCCKMIT TOK B HKMIKOCTAX
H raszax.

dnekTpuacckas nenb. Cana Toka. DneKTpHUCcCKoe Hanmpspkeiwe. CONPOTHBICHHE NPOBOANNKA. Y SIbHOE

’%)npomnnermc BemecTsa. 3akon Oma Juist ywactka nenu. Iocnenosarensnoe H napauie/bHOE COCAHHCHHC
IIPOBOJTHHKOB.

Pabora u MommocTts anekrpuyueckoro Toka. 3akon Jxoyna— Jlenna. DexTpHyeckie nenu u norpeburen
dNEKTpUYecKoH 3Heprun B ObiTy. KopoTkoe 3aMbikanne.

[Tocrosinnbie MaruuTbl. B3aumoaeiicTBHE MOCTOSAHHLIX MAarHuToB. MarHHTHOE Moje. MaruuTHOE noJie
3eMuH H ero 3EaveHne s xu3aM Ha 3emne. Onsit Operena. MarnuTHOE NoJe 2EKTPHIECKOro TOKA.
[Ipumenenne aneKTpoMarHiToB B TEXHHKE. J[eHCTBHE MArHMTHOTO 11011 HA TIPOBOIHUK C TOKOM.
DACKTPOABHIATEIb NOCTOAHHOrO TOKA. MCNOML30BaHME DICKTPOABUIATCIICH B TCXHHUYCCKHX YCTPOHCTBAX H
Ha TpPaHCIOpTe.

OneiTel Mapanes. Ssnenue onekrpoMaraiuTHON HEAYKuMH. [Ipasuno Jlenna. Dnekrporcueparop. CnocoOst
NOMyYCHHA DJICKTPHYECKOH JHEPruM. DIEKTPOCTAaHIMH HA BO30OHOBNAEMBIX HCTOYHHKAX JHEPIHHM.

Hemoncmpayuu
l. Dnexrpu3aums Ten
Q 2. JIBa poja 2JCKTPHYCCKHX 3apPAJ0B H B3aHMOJICHCTBHC 3aPsDKCHHBIX TCJI
" YCTpoiCTBO M JICHCTBHE DICKTPOCKONA
DACKTPOCTATHYECKAA HH YKL
3aKOH COXPaHCHHA NICKTPHYCCKHX 3aps/I0B

il *
4.
3
6. IIpoBOAHMKH M AMDJICKTPUKH
7. MonenupoBaHue CHIOBBIX JIHHHH MICKTPHYCCKOro 1noJs
8. WcTouHMKH MOCTOAHHOrO TOKA

9. Jle#cTBMA JEKTPUICCKOro TOKA

10. DnexTpHICCKUH TOK B KUJIKOCTH

| 1. Ta3oBw1it pasps

12. smepeHHe Cxilbl TOKA aMIIepMETPOM

13. A3mepenne dJIeKTPHYECKOro HarpsuKCHHA BOJLTMETPOM

14. PeocTaT ¥ Mara3uH CONpOTHBIIEHHI

15. BzaumoaeicTBue NOCTOAHHLIX MArHHTOB

1 6. MozenupoBaiie HEBO3MOIKHOCTH PAa3HC/ICHIA MOJI0COB MATHHTA
[ 7. MoxenupoBanie MariiTHEIX Mojeit MoCTOAHALIX MATITHTOR

18. OnwiT Dpcrena



[9. Marmnioe none toka. ONEKTPOMArHHT
20. Jleiictsue MaruuThoro NOJIA HA NPOBOHHK C TOKOM
21 Dnekrponsurarens IIOCTOAHHOrO TOKA

2
22. Uccnenopanue spnenus JICKTPOMATHHTHOM HHIYKLIHH
23. Onbrrit dapanes

24, 3aBucumocTs HANIPABICHHA HHYKLUHOHHOIO TOKA OT YCJIOBMiL €ro BOSHHKHOBECHUSA
3
29, ANEKTPOrenepaTop noCTOAHHOro ToKa

abopamopnvie pabomut u onvimu

. Onsrret no naGmonenuio JNICKTPH3ALMH TCJI HHYKIMEH M IIPH CONPHKOCHOBEHMH
Hcenenosanne neiicraus SNICKTPHYCCKOrO NOJIA HA MPOBOAHMKH ¥ JIHINCKTPHKH
COopxa 1 nposepka paGoTst anekTprueckoii nemu NOCTOAHHOIO TOKA
Mamepenne i perymsposanme cim Toka

- M3mepenne i perynuposanue nanpsxenss

6. MCCHCHOBaHHO 3aBHCHMOCTH CHJIBI TOKA, HIOYHICro "1Iepe3 pe3ucT Op, OT CONPOTHBIICHUS pe3HCTOpa H
nanpsmccmm Ha pe3uCcTope

LN~

6%7. O[Il:l'l'bl, ACMOHCTPHPYIONHC 3aBHCHMOCTD JJICKTPHYCCKOro CONpoTHBIICHUA [NPOBOJHHKA OT Cro JUIHHbI
wJlomanam NONCPCYHOro CECUYCHHUA M MaTcpHaia

s

8. IlpoBepka npasuna cnoxenus HAIPSOKCHHIA IPH 110CJICI0BATEIEHOM COCAHHEHHH JABYX PE3HCTOPOR

9. Ilposepka npasuna uist CHUIBI TOKA IPH napaulebHOM COCAHHCHHH PE3IUCTOPOB

10. Onpenenenne paboTs! 2NCKTPHYECKOrO TOKA, MIYILETrO Yepe3 Pe3nucTop

I'1. Onpenenenne MOMHOCTH DNEKTPHYECKOr0 TOKA, BLIAEAACMOf Ha pe3ucrope

12. Heenenopanne 3aBHCHMOCTH CHIIBI TOKA, HIYIIETO Yyepes JIaMIIOUKY, OT HaNpSKCHHA HA HEl

13. Onpenenenue KIIJ] Harpesarens

14. Mccnenopanyne MArHHTHOrO B3aHMO/CHCTBHSA NOCTOSHHBIX MATHHTOB

15. M3yuenne MarHHTHOrO MO NOCTOAHHBIX MArHHTOB NPH HX 00LEAMHEHHH U Pa3ICICHHH

16. Uccaenosanue neHCTBHA SNEKTPHYCCKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OneITE!, ACMOHCTPHPYIONIHE 3aBHCHMOCTD CHJIBI B3aHMOJICHCTBHSA KATYIIKH C TOKOM M MarHHTa OT
CHJIBI TOKA ¥ HalpaBJICHHA TOKA B KATYIIKEC

18. U3yucHue ACHCTBHA MArHHTHOIO MOJIA Ha NPOBOAHHK C TOKOM

@™ 19. Konctpyuposaaue M H3yucHue paGoTbl 21EKTPOABHraTeNs

20. Uamepenne KIIJ{ onexrpoaBurarenbHOi yCTAHOBKH

21. OnbIThl 110 HCCIICA0BAHHIO ABJICHHS JJICKTPOMArHHTHOH HHAYKIMH: HCCIACA0BAHHC H3MCHCHHII
3HAYCHUA H HANPAaBJICHUA WHAYKUHOHHOIO TOKa



n\JlAHHPYEMblE OBPA3OBATEJILHBIE PE3YJIbTATHI

Hsyucnne disuxu s 8 knacce HanpasJICHO Ha AOCTIKCHHC 00y4aIOMMMHCH JIHIHOCTHLIX,
MCTanpeMCeTHEIX H IPeAMETHBIX pe3ynsTaToB OCBOCHHA yucOHOro npeamera.

JIMMHOCTHBIE PE3YJIBTATBI

IHampuomuueckoe socnumanue:

—— TNPOABICHHC HHTCPECA K HCTOPHH H COBPEMEHHOMY COCTOSHMIO POCCHICKOMH (pH3nYecKoil HayKu;
— UCHHOCTHOC OTHOIICHHE K JIOCTHXEHHAM POCCHICKHX YUEHLIX (hH3HKOB.

I'pasicoancroe u OyX06HO-HPAGCINEGEHIOE BOCHUMAKHE:

—— TOTOBHOCTD K aKTHBHOMY Y4acTHIO B 06Cyx#1eHiH 061ecTBeHHO-3HaYMMbIX H OTHYECKHX npobneM,
CBA3AHHBIX C NPAKTHYECKHM NPHMCHCHHEM JOCTHACHHH (HIHKH;

— OCO3HaHHC BaXXHOCTH MOPaJIbHO-OTHYECKHX NPHHITHIIOB B ACATCABHOCTH )"IEHOT 0.

3CIIICIIIIIQL’CK08 gocnumanue:

M BOCOPHATHC 3CTCTHYECKHX Ka4eCTB (u3nueckoii naykn: c& rapMOHHYHOIO MOCTPOCHHUA, CTPOrOCTH,
TOYHOCTH, JIAKOHHYHOCTH.

Lennocmu nayunozo nonanun:

—— OCO3HAaHHE IHCHHOCTH (PH3IUYCCKOH HAYKH KaK MOIIHOIO HHCTPYMEHTA NO3HAHHA MHPA, OCHOBBI
Pa3BHTHA TEXHOJOIHI, BAXKHCHIIEH COCTaBIAIOMIEH KYJILTYPBI;

— Pa3BHTHC HayYHOH MODO3HATCALHOCTH, HHTEpECa K HCCICA0BATENLCKOMN CATCABHOCTH.
Dopmuposanue Kyabmypsl 300p06sa U IMOWUONANLI020 HAAZONOAYUUA:

— OCO3HaHHE UCHHOCTH Oe30nacHoro 06pasa XH3HH B COBPEMCHHOM TEXHONOrHYECKOM MMpE,
BayKHOCTH mpasui 6e30nacHOro nose/IcHHsA Ha TPAHCNOPTE, HA IOPOrax, € MNEKTPHIECKHM H TCIUIOBBIM
00opya0BaHHEM B JOMANIHUX YCIIOBHAX;

— c(OopMHPOBAHHOCTh HaBbIKA peICKCHH, NPU3HAHKME CBOETO MPaBa Ha OMIMOKY M TAKOrO JKe paBa y
g9 APYroro 1enoseka.

Tpyoosoe éocnumanue:

—— AKTHMBHOC y4YaCTHC B PCIUICHHH NMPAKTHYCCKHX 3a/1a4 (B PAMKAX CCMbH, ILIKOJbI, FOPOAA, Kpas)
TEXHONOIHYECKO H COLHANbHONH HANPABJICHHOCTH, TPEOYIOUHX B TOM YHCAC H (PH3IHYCCKHX 3HAHMIL:

— MHTCPCC K MPAKTHYCCKOMY H3YUCHHIO mpodeccHii, CBA3aHHBIX C PHIHKOIL.
DKonozuuecKkoe socnumanue:

— OpMCHTAIMA HA NPUMCHEHHE PHIHYECKHX 3HAHHH JUIA PeNICHHA 3aaay B 06nacTi okpyskalomeii
cpelsl, IVIAHHPOBAHMA MOCTYITKOB M OLEHKH HX BO3MOKHBIX NMOCAEICTBHIT JUIS OKpYKaloueii cpemt;

— oco3Hanue rnobasbLHOro XapaxkrTepa JKOJOrMYecKHX npobneM u myTeii MX peueHHs.
Adanmayusn 00yuaionqezocs K usMeHAIOUUMCR YCAOCUAM COWUAALION U NPUPOOHOIL CPedbl:

— noTpeOHOCTL BO B3aUMOICHCTBHH IIPH BLITIOJIHCHHH HCCNE10BaHHIT H IPOEKTOB (PH3HUECKOI]

HanpaBJICHHOCTH, OTKPLITOCTE OMNBITY H 3HAHHAM JIDYTHX;

—— TIOBBIIICHUC YPOBHA CBOCH KOMNETCHTHOCTH YICPC3 TNPAKTHYCCKYIO JICATCIIBHOCTD;

— noTpebHOCTL B JOPMHUPOBAHHH HOBLIX 3HAHMH, B TOM uHcne (JOPMYIHPOBATL MACH, TIOHSTHSI,



THIOTE3bl 0 (um3nucckux oGnerrax i SIBJICHHAX,

—— OULCHKa cBOMX neiicTauit ¢ YIETOM BIHAHUSA 1O OKPYIKQIOUIY10 CPeLy, BOIMOMKHDBIX IT100QIBHBIX
MoCNneACTBHII.

METAHPE}IMETHME PE3YJIbTATDI

&

Yuusepcansunie NO3HABATCILHLIC NEHCTBINA

50308&18 Adozuveckue ()8170”18!01.’

—— BBUIBJISTL N XapaKTCPH30BATL CYICCTBCHIBIC NpH3HAKH 00BEKTOB (ABACHHMIT);
~— YCTaHaBIMBATH CYNICCTBCHHLI NpH3HaK KIacCH(HKAMH, OCHOBaNMA /U5t 0606 I CpaBHEHUSI;

~ BbDIRIATEL 3aKOHOMCPHOCTH H IPOTHBOPEYHS B paccMaTpHBaeMbIX (pakTax, JAHHLIX i HaGmoaenmsx,
OTHOCAIHXCA K (PHIMUCCKUM ABJICHHSIM:

—— BBUIBIATL NPHIHHHO-CICACTBEHHBIC CBA3H NPH H3YUCHHH (DHIMUCCKIX ABJICHHI 1 Npoueccos;
ACIATD BRIBOIBI C HCMIO/IL30BAHHEM JCIYKTHBHBIX H HITYKTHBHBIX YMO3aKINIOYCHHIT, BLIIBHIATD
THIIOTE3bI O B3AHMOCBA3AX (PHIMUCCKHX BCIMYUHH;

~— CaMOCTOATCNLHO BLIOHPATS cocob pemcenus yucOHoiil (3iucckoii 3anauu (cpaBHCHHC HECKOMBLKHX
BApHAHTOB pCIIEHHs, BLIOOP HanGonce NOAXOAAIICIO € YUETOM CAMOCTOATC/BHO BHLICACHILIX

KPHTCPHCB).

bazosevie uccaedoeamenberue oeucmenn:

— HCNOJbL30BAaTL BONPOCH! KAK HCCIICAOBATCIALCKHI HHCTPYMCHT MO3HaHH,

— IPOBOIHTH 10 CAMOCTOATENIBHO COCTABACHHOMY IUIAHY OMbIT, HECIOKHBI (PHIHUCCKHI]
DKCICPHMECHT, HCOONBIIOC HCCIC/I0BAHHE (DHIHYCCKOTO ABNCHHS,

—— OUCHHBAaTh HA NPHMCHHUMOCTb H J10CTOBCPHOCTH MH(DOPMALIHIO, MOJYUCHHYIO B XOJIC HCCJICAOBAHHA
WJIH DKCIICPHMCHTA,;

—— CaMOCTOATC/ILHO (popMmymiposaTs 06001eHHA H BBIBOABI O PC3YJILTATAM NPOBCAEHHOTO
Ha0MoACHHA, ONLITA, HCCAC/OBAHM;

—— [POrHO3UPOBATL BO3MOKHOEC JI/IbHCIIICe PA3BHTHC (PH3HUCCKHX NMPOICCCOB, A TAKKE BIABHIATE
npeUIoNoKCHHA 00 HX PA3BHTIH B HOBLIX YCJIOBHAX M KOHTCKCTAX.

Paboma ¢ ungopmayuei:

— NPUMCHATL PANTHYHLIC METO/ADI, HHCTPYMEHTDI H 3aIPOCLI NIpH noucke 1 o16ope nudopyaryn win
nauubiX ¢ yuérom npenoxennoil yuebnoii gpusnueckoii 3anan,

—— AHAIH3HPOBATL, CHCTCMATH3IHPOBATL M MITCPIPCTHPOBATL HH(POPMALIHIO PAVIHUHLIX BHAOB H (hOpM
[IPC/ACTABICHMA;

—— CaMOCTOATENLHO BLIOHPATL ONTHMAIBHYIO (POPMY HPEACTABICHIS HI(OPMALHI I HIUNIOCTPHPOBATEH
pemaeMLIe 3a1a9H HECTOKHLIMH CXEMaMH, IMArpaMMamH, Huoit rpadmkoil 1 X KOMOHHALSIMIL

Y HUBEPCATLHLIC KOMMYHHKATHBHLIC JICHCTBHS



Ob6wyenue:

— B Xone obcyxneums yucOHoro marepHania, pe3ynsraTos JlabopaTopHbIX paboT M NPOEKTOB 3a1aBaTh
BOMPOCHI O CyuICCTBY 00cy Knacmoii TCMbI H BBICKa3bIBATh WACH, HALCJICHHLIC HA PCIICHHC 3a/la4H H
noanepxxanue GnaroxenareJbHOCTH 00MICHMS;

— COMNOCTAaBJITh CBOH CYIKNCHHS C CYKIACHUIMH APYIHX YUYaCTHHKOB Juanora, 0OHapyKuBaTh
PasIHYMe H CXOACTBO NO3HUMIH, BLIPAXKATL CBOIO TOYKY 3PCHHA B YCTHBIX H MHCBMEHHBIX TEKCTAX;
MyOIHYHO NPCACTABNATE PC3YALTATH! BLITOJHEHHOTO (PHIHYCCKOro OmbIra (IKCIICPHMCHTA,
HCCICI0BaHMA, POCKTA).

Coemecmnan desmenvnocmn (compyonuuecmeo):

— NOHNMATh H HCIIONBL30BATH NPCHMYIICCTBA KOMAHAHOH H HHMBHIYANbHOH pabOTLI NPH pelIeHUH
KOHKPCTHOH (pu3nyueckoii npobnems;

— TIPHHUMAThb eI COBMCCTHOH ACATENLHOCTH, OPraHH30BLIBATD ACHCTBHA M0 €€ NOCTHKCHHIO:
pacnpenenaTs poiu, 00CyKaaTh MPOLECCHI i Pe3yNbTAThl COBMECTHOI paboTer; 0600maTs MEEHUSA
HECKOJILKHX JIIOACH;

— BBINOJIHATH CBOIO 4aCTh PA0OTHI, IOCTHTAs KAYCCTBCHHOTO PC3YNBTATA N0 CBOCMY HANPABJICHHIO H
KOOPAMHHPYS CBOM NEHCTBHSA C IPYTHMH WICHAMH KOMaHIbI;

—— ONCHMBATL KAYECTBO CBOCTO BKJIAAA B 00MMIi MPOAYKT NO KPHTEPHAM, CAMOCTOATEILHO
c(hOpPMYTHPOBAHHBIM Y4aCTHHKAMH B3aHMOEIHCTBHL.

YHuBepcanbHLIE PeryNATHBHLIC NCHCTBHSA

Camoopzanuzaqusn:

— BbLUABAATL NPOOAEMBI B KM3HCHHLIX M YYCOHBIX CHTYALMIIX, TpeOylommx nns pemenns GpUIHICCKIX
3HAHUI;

—— OPHMCHTHPOBATLCA B PA3NHYHLIX MOAXOAAX MPHHATHS PCIICHHIH (MHAMBHIYANLHOC, NPHHATHC
PCLICHMA B IPyNNE, NPHHATHE PCLICHHMIT rPynmoif);

— CaAMOCTOATCNBHO COCTABJIATE AJII OPHTM pCINCHHA (bHBH‘lCCKOﬁ 34J1a'TH HIIH TU1aHAa HCCICNOBAHUA C

Y4ETOM MMCIOIHXCA PECYPCOB M COGCTBEHHBIX BO3MOXHOCTCH, apryMCHTHPOBATH NPCIATACMBIC
BapHaHTh! PCIICHMIT,

— Jienath BEIGOP M 6paTh OTBCTCTBEHHOCTD 33 pewICHHC,

Camoxonmpons (pepnexcun):

- /1aBaTh aNCKBATHYIO ONCHKY CHTYALH H NIPC/UIArATS MIIAH C8 HIMCHCHMS:

— OOBACHATL NPUYHMHBI AOCTHAKCHUS (HeROCTIDKEHHN) Pe3yNLTATOR ACATENLHOCTH, 1aBATL OLCHKY
npuobpeTénHoMy OnLITY;

— BHOCHTDL KOPPCKTHBBI B JICATCNLHOCTD (B TOM YHCJIC B XOJ1 BLINOJHEHUA (l)llf}ll‘lCCKOl'O HCCIICNOBaH U

WJIH [IPOEKTA) Ha OCHOBE HOBBIX 00CTOATENLCTB, HIMECHHMBIIHXCS CH yaumii, ycranoninenusix omu6ox,
BO3HHKLIHX TPYIHOCTCH;

— OUCHHMBATL COOTBCTCTBHEC PC3yJbTaTa 11eJIM H YCIOBHIM.

Imonuonanvublit unmennexn:

—— CTaBHTL cebs Ha MecTo APYTOro uenoncka B xoae Cropa niaH JAHCKYCCHH Ha Hay'nyio TCMY,
I[TOHUMATL MOTHBEI, HAMCPCHUA H JIOrHKY npyroro,



lpunsmue ce6s u opyaux:

—— TNPH3HABATEL CBOE Npaso Ha onmGKy npH pememnt GH3NUCCKIX 3a0aY IWIH B YTBCPIKACHMAX Ha
HAYHMHBIC TEMBL I TAKOE WKC NPABO APYTOIO.

NMPEAMETHBIE PE3VYJIBTATDBI

(peavernnie PE3YALTATE! HA GA30BOM YPOBHE OIDKHBL OTPAKATE cthopmupoBannocTs y 06yuaronmxcs

Ywenmit:

—— HCIONb30BaTh MOHATIAT MACCA M Pa3MCpPhl MOJICKYII, TCILTOBOC IBHIKCHHC ATOMOB M MOJCKYAI,
ArperaTHLIC COCTOSHMSA BECCTBA, KPHCTAIHICCKHE I amopdunie Tenn, HACLINCHNLIT H HCHACKI-
ICHALIL Iap, RIMKHOCTDL BOIYXA, TCMIICPATYPA, BHYTPCHHAN JHCPIHA, TCIUTOBOH JIBHIATCb,
SMCMCHTAPHLIT ANEKTPHYCCKII 30PA, SNEKTPHIYCCKOE None, MPOBOMHHKH H JIHIJCKTPHKH, NOCTORHHbII
ICKTPHYCCKHIT TOK, MArHITHOC MOJC;

~ PAsNYaTh ABICHHA (TEMNOBOC pacHIHpeHHe/CKATIHE, TeIulonepeaava, Tera0B0¢ paBHOBECHE,
CMAYHBANNC, KAMWUISPHBIC ARNEHNA, HCNAPCHIC, KOMACHCAIS, IUTABJICHHC, KPHCTAJUTH3AIHS
(oTBCpaesanne), kunenne, Tennonepenava (TeruIonpoBOIHOCTb, KOHBCKIIHA, H3ITYUCHHE); DIIEeKTPH3AIHA
TSI, B3aNMONCHCTBHE 3apANOB, ACHCTBIS ANEKTPHYCCKOrO TOKA, KOPOTKOC 3aMbIKaHNHe, B3anMoeiicTeHe
MAraHTOB, NeHCTBHE MATHATHOIO NOAA HA MPOBOHHK C TOKOM, JNEKTPOMArHHTHaA HHAYKIHA) 10 OIH-
CAHHIO MX XapAKTCPHBLIX CBOHCTB H HA OCHOBC OMBLITOB, ACMOHCTPHPYIOIHX JIaHHOE PH3IHYCCKOE

ABICHNE,

~ PAaCNO3HAaBATL MPOABNCHHE H3YYCHHBIX (PHIHYCCKHX SBJICHHII B OKPYXAIOIIEM MHpPE, B TOM YHCIIC
(U3IYECKHE SBICHNSA B IPHpPOIE: TNIOBCPXHOCTHOC HATSUKCHHE H KAMUUIAPHLIE SBICHAA B NPHPOJE,
KPHCTATIEL B npHpo:e, mamyuenue Connia, 3aMcp3anie BoRo&MOB, MopckHe Opr3sl, 06pazosanmue
POCEI, TyMaHa, HHCS, CHEra; JNCKTPHYCCKHE ABICHHS B aTMocdepe, ONICKTPHYCCTBO XHBBIX OPraHH3IMOB;
MAarsHdTHOC noae 3eMiH, Apeiid) oMo CoB, pob MACHHTHOIO MO VIS JKIGBHH HA 3emne, noaspHoOE CH-
AHHC; IPH STOM NCPCBOIHTE NPAKTHYECKYIO 3a1a4y B yueGHY10, BUICAAT CYTIECTBCHHbIC
CBOHCTBa/NMpH3HAKH (PH3HYCCKHX ABICHHIL:

~— OIHCBHIBATH H3YCHHEIC CBOHCTBA TeA H (PH3HUCCKHE ABICHHL, HCNONB3YA (PHIHYECKHE BETHIHHBI
(TeMnepaTypa, BHYTPCHHAS JHCPris, KOMHMUECTBO TCILIOTHI, YACALHAN TCIIOEMKOCTS BCIICCTRA,
YACABHAR TCIIOTA ILTABACHHS, YACAbHAN TCILIOTA NapooGpa3oBans, yacaAbHAS TCMI0Ta CrOpaHHs
TOILIHBA, KOIQPHIMCHT NOACIHOrO NEIiCTBAA TCIUIOBOI MAMIMALL, OTHOCHTENLHAS BIAKHOCTL BO3AYXA,
NCKTPHYICCKHI 33PAA, CHIA TOKA, JICKTPHYCCKOC HANPSIKCHHC, CONPOTHBICHHC NPOBOAHHKA, YIACABHOC
COMPOTHBACHHE BCIICCTBA, PA0OTA 1 MOUHOCTD YNCKTPHYCCKOrO TOKA); MPH ONHCAHII NPaBIIbLHO
TPAKTOBATH (PHIHYCCKHIT CMBICH HCNOAL3YCMBIX BEAHYHH, 0G03HACHIS It CIHHHLBL (PHIHYCCKIX
BETHIHH, HAXOAMTH (POPMYJIbI, CBAILIBAIONIHC JAHHYIO (DIIHYECKYIO BCIHYHHY C APYTHMH BEIHIHHAMH,
CTPOMTL IPA(PHKH H3YUCHHLIX 3ABHCHMOCTCIT (PHIHMECKIX BETHUII:

—— XapaKTepH30BATL CBOACTRA Tell, (PHIMYCCKHUC ABNCHMS 1 TIPOLICCCHI, HCTIONL3YA OCHOBHLIC
MOIOACHHA MOICKYIAPHO-KMHETHUECKOI TCOPHH CTPOCHHS BELIECTBA, NPHILHN CYTICPIOIMIIN TI0Nei
(1a KBYCCTBCHHOM YPOBHE), 3aKOH COXPaHCHHMA 3apa/a, 3akon Ona Ui yuacrtka uens, sakon Jkoyss -
Jlenna, 3aKOH COXPAHCHHUA YHEPIUH; NIPH ITOM AaBAThH CJIOBCCHYIO (JOPMYIHPOBKY 30KOHA 1 3ANHCHLIBATL

Cro MaTCMaTHY4YCCKOC BLIpAXKCHHC;

~~ 00LACHATL (PH3HYCCKIE NPOUECCHI M CBONCTBA TCJ1, B TOM YHCIC H B KOHTCKCTE CHTYyaluii
[IpaKTHKO-OPHCHTHPOBAHIION0 XaPAKTCPA: BLIABIATE NPHIHHIO-CICACTBCHHBIC CRA3H, CTpouTs 06nsC-
Henne u3 1 - 2 norwdeckux maros ¢ onopoii na | - 2 H3yUeHnbiX cBoiicTsa pusieckix spnennii.
(pM3HYCCKHX 3aKOHOB WM 3aKOHOMepHOCTEH; pernaTy pacugrusie 3ajaum B 2 - 3 nelicTmi, HCTIONLAY S



3AKOHBI M (JOPMYJTBI, CBA3LIBAIOLHE (PHIHIECKHC BETHYHHEL: HA OCHOBE AHAJH3A YCIIOBHA 3aa4H
SAIHCKIBATL KPATKOE YCAOBHE, BLIABIATL HEAOCTATOK AAHHBIX JUIS PEHICHHS 3a/iatH, BbhIOHPATHL 3aKOHEI

i opMyIBl, HeoGXomIMEBIE s B PCIICHHA, IPOBOMHTEL PacyEThl H CPABHUBATH NOMYUCHHOE 3HAUCHHC
(PU3HICCKOIT BENHYHHEL ¢ H3BCCTHEBIMIL JNAHHBIMU;

—— PacnosHasath npobaeMsl, KOTOPIC MOXHO PCIIMTD NIPH IOMOIIH (u3HICCKHX METO10B; HCTIONB3YH

OMHCAaHHC HCCNICNOBAHMS, BBUICIIATDL NIPOBCPACMOC NpeanoNOxCHHE, OLICHUBATDL NPpaBHIBHOCTL NOPAJIKA
NpOBEICHUA HCCJICAOBanuA, nenarhb BbIBOJDLI;

—— HPOBOAMTL ONBLITHI O HAOMOACHHIO (PUIMICCKHUX ABNCHHIT HIIH (pranvecknx croiicts Ten
(KamMIApHEIE ABNCHUS, 3aBHCHMOCT AABJICHHA BO3/TyXa OT ero 06bEma, TeMNepaTypsl; CKOPOCTH Mpo-

LI€CCa OCTLIBAHHSA/HArPEBAHNS NIPH HM3NYYCHHH OT 1(BETa H3TyJaronlei/noromaromeii noBepXHoCTH;

CKOpPOCTH HCIApCHUA BOJALI OT TCMIICPATYPhI JKHAKOCTH H IUIoOmanu cé IIOBCPXHOCTH; JJICKTPH3AIIHA TEJI

H B3aHMOACHCTBHE ANCKTPHYCCKHX 3apANOB; B3aHMOJACHCTBHE NOCTOAHHBIX MAaruuTOB, BH3YaITH3alMA

MariHTHBIX NONCH OCTOANHEIX MATHUTOB; ACHCTBHA MArHHTHOI'O IO Ha NPOBOAHHK C TOKOM,
CBOHCTBA 3MEKTPOMArHiTa, CBOIICTBA JJICKTPO/ABHIaTCIIA NOCTOAHHOrO TOKA): (hopMymHpOBaTH

TPOBCPACMBIC MPEMONOKEHHS, COGHPATH YCTAHOBKY H3 TIPEANOKEHHOTO 000pyIOBAHUS; OTTHCHIBATE
XOJI onbITa H (hOPMYIHPOBATH BHIBOJI;

—— BBIIONHATS IPAMBIC H3MCPCHHS TCMICPATYPHY, OTHOCHTEIBHOI BIAKHOCTIH BO3/yXa, CHIbI TOKa,
HAOPSUKCHHA C HCMONb30BAHHEM aHAIOrOBLIX NPHOOPOB H AATYHKOB (bm3HuecKuX BenMyNH; cpaBHMBATD
PC3YJIbTAThI H3MCPEHHIT C YIETOM 3a1aHHOIT a6COMOTHOI NOrPENIHOCTH;

—— TPOBOIHTH HCCNCAOBAHHC 3aBHCHMOCTH OIHOI (PHM3HYCCKOI BEIHYHHBL OT ApYTOii C
HCTIOJIB30BAHHCEM MPAMBIX H3MCPCHHI (3aBHCHMOCTD COMPOTHBJICHHA NPOBOJHHKA OT €ro JUIMHBI,
IUIOMAIH NONEPETHOro CEYCHNAS H YACIBHOrO CONPOTHRICHHS BEMECTBA NPOBOHHKA; CIHILI TOKA,
WIYIIETO 9€pe3 NPOBOMHHK, OT HANPSUKCHHS Ha IIPOBOJHHKE; HCCTICAOBAHHE NOC/IEI0BATEIBHOrO H na-
PAllENLHOro COSAMHCHUH NPOBOIHHKOB): IITAHUPOBATS HCC/IEI0BaHHE, COOMpPATh YCTAHOBKY M
BLUTOMHATL H3MEPCHHA, CIIEYA NPETIOKEHHOMY IUIaHY, (PHKCHPOBATEH PE3YNIBTATHI NOJTYY4CHHOIH
3aBUCHMOCTH B BHAC Tabmuu 1 rpaHKOB, AeNaTh BEIBOBI 110 PE3YyNbTaTaM HCCNCAOBAHMA;

—— TPOBOIHTH KOCBCHHBIC H3IMCPCHUA GHIHYIECKHX BEHUHH (YASNBHAR TCIIOEMKOCTE BCILCCTBA,

CONPOTHRIICHHC NMPOBOJHNMKA, PabOTa H MOUIHOCTE DNCKTPHUECKOTO TOKA): MIAaHKPOBATH HIMCPCHHS,
COBHPATL IKCNCPHMEHTANBHYIO YCTaHOBKY,

3HA4YCHHUC BCIHYHHDI;

CCAys NpCIUIOKCHHOH HHCTPYKIIHH, H BRIMHCIINTE

— cobmonaTs npasuna Texuuky 630MaCHOCTH npH pabote ¢ naboparopibim obopynosannen;

— X4paKICPHIOBATL NPHHUMINbI ACHCTBHA M3YUCHHBIX NPHGOPOB H TCXHHYCCKHX YCTPOHCTB € onopoii
Ha MX ONMHCAHHA (B TOM YHCJIC: CHCTCMA OTOMJICHMS IOMOB, rUrpoMeTp, naposas TypGuua, amncpmerp,
BOJILTMCTP, CUETUHK DIICKTPUIECKON SHEpriy, NICKTPOOCBCTHTEIBHBIC MPHOOPHI, HArPEBATENBHbIE
NCKTPONPHOOPLT (MPUMEPET), dIEKTPHYCCKHE TIPCAOXPAHHTEIH; 2JIEKTPOMATHHT, SIEKTPOABHIATENE

NOCTOAHHOIO TOKA), HCNIOJNBL3YSA 3HAHMA O CBOMCTBAX (pusngeckux sBnennii n HeoOXonmMeIe
(puzuueckne 3akonomeprocTy;

T PACO3HABATL NIPOCTLIC TEXHHYCCKHE YCTPOHCTBA 1 H3MCPHTENbHbIE npuOOpLI N0 cxeMaM it
CXCMATHIHBIM PHCYHKAM (KMIKOCTHBIT TEPMOMETp, TepMoc, NCHXPOMETp,

FHCPOMETP, ABHIATEND
BHYTPCHHCIO CrOpaHus, dJIEKTPOCKOII, PEOCTaT);

COCTaBIITh CXCMBI DIICKTPHYECKHX Lieneil ¢
NOCICAOBATCILHBIM H NAPAIIIENIEHBIM COCIHHCHHEM JICMCHTOB, pasiiHvas ycnosusie 0603naveHILT
DNICMCHTOB JJICKTPHYECKHX 1Ieneii;

—— HPHBOAKTL NIPHMEPLY/HAXOIHTL HHYOPMAIHIO O NIPHMEpAxX NPaKTHMECKOro HCNOb30BAMS



(u3maeckux snammii B nosceanesnoil i s obecnevenns GesonacnocTH npi odpamen ¢ mpHGO-
PAMH M TEXHHYECKHMU YCTPOHCTBAMH, COXpaHEHNS 310POBbA H COGMOIEHN HOPM IKOIOIHIECKOro
NOBCACHIA B OKpYxatoweii cpene;

— OCymecTBnATE moWcK WH(OpMamuu (pH3MvEcKoro coaepikanus B ceTH HATepHeT, Ha OCHOBC
HUMCIONUIXCS 3HANMI i ITYTEM CPABHCHHS AONONHHTENBHBIX HCTOYHHKOB BAIIENATH HH(GOPMALHIO,
KOTOpas ABAfeTCH NPOTHBOPCYHBOIT HIIH MOXKET GBITH HENOCTOBEPHOIT;

—— HCHOJIL30BATh NPH BLIMONHCHHH y4eOHBIX 3aNaHHii HAYYHO-NOMYIAPHYIO JHTEPATyPy (DH3HYECKOro
COACpxKanus, CIpABOYHbIE MATCpHANBI, pecypest ceti Hitepuet; Bnasers npuéman
KOHCIEKTHPOBaHNA TeKCTA, npeobpasoBamis HH(OPMAITHH H3 OHOIT 3HAKOBO#T CHCTEMBI B JIPYIYIO;

~— CO31aBaTh COOCTBCHHBIC MICHMEHHBIE H KPATKHE YCTHBIC cooGmIenHs, 0606mas nrdopManmio 13
HCCKOIBKHX HCTOYHHKOB (PH3HUCCKOrO COACPIKAHMSA, B TOM YHCAC MyGAHIHO MPCACTABAATH PCIYILTATH
IPOCKTHOI MM HCCNCAOBATENLCKON JCATEILHOCTH; IIPH 3TOM IPaMOTHO HCIIOAB30BATh H3YUCHHbI
DOHATHHHLIH annapat Kypca (pH3HKH, CONPOBOKAATE BLICTYIUICHHE Npe3eHTaIHei;

—— UPH BRINOJHEHHH YYeOHBIX IPOCKTOB H HCCAENOBAHMH (PH3HICCKHX NMPOLECCOB PacHpeIeaaTh
OOA3aHHOCTH B IrpynNe B COOTBCTCTBHH C MOCTABICHHBIMH 3a1a49aMH, CICUITh 32 BHINIOMHCHACM [L1AHA
NCHCTBHII H KOPPEKTHPOBATH €ro, A7IEKBATHO ONEHHBATH COOCTBEHHBIT BKIIAM B CATENBHOCTD IpYIHIbL;
BBICTpaHBaTh KOMMYHHKaTHBHOE B3aHMOICHCTBHE, MPOABIIAA FOTOBHOCTH Pa3penaTh KOH(IHKTEL

A4
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NMOyPOYHORE [INIAHUPOBAHUE

\6

P
Ne |Tema YPoka Koanuecrso uacos Hara Bujni,
U/n H3y4eHHst | (hopMbI

BCCro | KONTPOJbHBIC | IPAKTHYCCKHE
KOHITPOJIst
paboTel paboTml

e T
L. | Ocnosusie nonosxens 1 0 0 7 | Yo

MOJICKyIApHO-KHHEeTHYeCKOIT ompoc;
TCOpHM CTpOCHHA BemecTa.

OnsiTeI, NOATBEpIKIalone

OCHOBHBIC IOJI0KCHHS

MOJNCKYIAPHO-KHHETHYCCKOI1

TCOPHH

2. | Macca i pasmepst atomon I 0 0 0 Yerabiii

MOJICKYT OMpoc;
Q Monemn TBEPAOro, s)xuakoron | 1 0 0 o YceTHbIH
ra3oo6pa3Horo cocTosmmii " | onpoc;
BCINECTBA
4. | Kpucrammueciare n amop¢Hsie | | 0 0 A/ 5 G YerHsri
. 2 B
TBEpABIE Tena omnpoc;

5. | O6bscHenue croiicTs rasos, 1 0 0 YceTHbIH
KMAKOCTEHi ¥ TBEPIBIX Te Ha 7 | onpoc:
OCHOBE NMON0KEHNH
MOJIEKYIADHO-KHHETHYCCKOIH
TEOPHH

6. |CmaumBanne u kanwuispasie | | 0 0 ' oo | Yot
saBrncHuA. Tennosoe | onpoc;
PaCIIMPCHHUC H CHKAaTHE

7. | CamocrosTensnas pabora no 1 0 0 - ~ | IlncbMennerii
Teme «CTpoenue 1 cBoiicTpa "~ | kouTpON;
BECIIICCTBAY

8. | Temneparypa. Baytpennss I 0 0 P YcTHbIi
JHEpPrus ornpoc;

9. | Cnocobs! n3mMencHus l 0 0 i Ycrhbri
BHYTPCHHEH JHEepruu - orpoc;

10. | Bune! Teronepenaymu: l 0 0 YeTHbIi

} »
TCIUIONPOBOAHOCTD, KOHBEKLIMS, ~ . |ompoc;
M3JIyYeHHUE
11. | KosuyecTso Temnorsl I 0 0 /0 Yerniii
" | ompoc;




12. | Vnensnas rennoemxocrs /¢ o | Yerne
BelecTsa - | onpoc;

13. | Pemenue sanay, cpssammpx ¢ Yernerii
BbLITHCIICHMCM KOJIMYECTBA 0npoc;

= 78 70 .
TCILIOTHI H TENI0EMKOCTH npy G [Tncemennbtii
TemnoobMene KOHTPOJIb;

14. | TaGoparopuas paGora Na] naboparopHas
«HMcenenosanne smnenns 7n #0 | pabora;
TemnoobMena npu cMemmMBauy
XONOAHOI M ropsyeit BoasD)

15. ﬂgﬁopa'ropmm pabora Ne2 na60paropuaﬂ
«Onpenenenne yaensnoii #5707 | pabora;
TCIIOCMKOCTH BENICCTBAY

16. | Dueprus Tonmsa. Viensuas 27.10 Yerusii

—-’i TEMJI0Ta CropaHms : onpoc;

L7. | 3akon coxpauenms i YcTHbIH
MpEBPAICHHS SHEPIUH B Onpoc;
MEXaHHYECKHX H TCIUIOBBIX
nponeccax

18. | Kontponsuas paGora Nel no 10,14 Kourponsnas

A TE&
TeMe «Tennoswie siBNCHUD : pabora;
19. | IInaBnenue n OTBEpACBaHHC ) Ycrhbrit
KPHCTAJUTHYCCKHX BCICCTB 277 onpoc;
20. | YnensHas Temnora nuasnenus » Ycrabrit
s onpoc;

L1. | Pemenue 3amay na nasnesue u Verhbrii
OTBEpP/ICBAHHE A2 44 | onpoc:;
KPHCTAJUTHYCCKHX BCIICCTB

22. | ITapoobpa3zoBaune u o o YcTnsiit
KoHaeHcauus. Mcnapenue Onpoc;

23. | Kunenne. Yaensnas temiora 20 4 | Yo

" '
napoobpa3oBanus Omnpoc;:

24. | Pemenue 3agau.Temnoobmen u Yernwrii
TEIJIOBOE PABHOBECHE, 4 42 |onpoc;
Ypasuenue Ternosoro Gananca. [Tncbmennmii

KOHTPOIb;

25. | BnaxcHocTtn BO3ayxa. nabopaTopnas
Jlaboparopnas pa6ora Ne3 § .72  |paGora;
«OnpeneneHue 0THOCHTENbHOIH
BJIAXKHOCTH BO3IYXa)

T



B Rcaaas o £ ) ¢ U

ABHraTeneii 4. 72 | Ycrmer
ompoc;
27. | Ky TeNN0BOro ABMraTeny. <
Tennogpie ABHTaTeNHM W 3anyra Y et
| oxpyxatomeii cpepy, 7372 | onpo;
28. Konrponpuag pabora Ne2 o
| ™Me «Temnosric nponeccrn, 7572 | Koutpomsias
pabora:
29. | Onexrpisamis TelL.
Baaumoneiicraue 3APSUKCHHBIX _ Yot
i 20 #. | onpoc:
30. | 3akon Kynona
YcTnbiit
e A2 AL onpoc:
31. | Bnexrpuueckoe noge S
b CTHBII
Ly 23 42
0npoc;
32. Hpampm Cynepno3uumu Vit
JNCKTPHYECKUX Noneii. & m
Hocurenn snexrpimeciax 849, |G
3apsAIIOB
33. OCHHE aToMa "
Crp /00723 Yeruerii
onpoc;
34. | IlpoBoarukn 1 JUINCKTPHKH YcTHbIi
2,07
onpoc;
35. | CamocrosTenshas pabora no [InceMenHsb
TEME «INEKTPHIECKHE 3apsibL. 17 04 KOHTPONE;
3apsuKCHHBIC TCNIA B HX
2 | B3aumoneiictaue
36. | Dnexkrpuueckuii Tok. , Yerasrii
HVcTounuku nocrosunoro Toka G onpoc;
37. | DnexTpuueckas 1ens " Yeruwiit
4.01 onpoc;
38. | Dnekrpuyeckuit ToK B Yeruaurii
Merarax. Jleiicreus 1601 orpoc;
INEKTPHIECKOr0 TOKA
39. | Cuna 10Ka 24.01 Yerubiit
| onpoc;
40. | JIJaGoparopnas pabora Ne 4 o naGopatoprasn
teme «COopka ¥ npoBsepka L 0L pabora;

paboThI DNIEKTPHYCCKOMN LCTTH
MOCTOAHHOI'O TOKa

| &



26.

[Ipunummne paGoTst Temwossix

aBHrarencii onpoc;
27. | KIT[] TenioBoro Asuratens. Yerusii
TeruioBbie ABuraTens 1 3amwMTa 7342 | onpoc;
OKpYKalomeii cpent
28. | Konrponsnas paGora Ne2 no S5 9N KonrponbHas
Teme «Temnossie nponeccs ' pabora;
29. | DnexkTpH3amia Te. Yeruwii
B3aumoneiicTene 3apaKCHHbLIX /o 7i. | ompoc;
Ten
30. | 3akon Kynona Yernsiid
A2 AL onpoc;
31. | DnexrpHueckoe none YcrHbrii
13 14
onpoc;
32. | Ilpusumn cynepno3uinH Ycemubii
DJICKTPHYECKHX MOJCH. S e onpoc;
Hocurenn 2neKTpHuecKux el
3apAI0B
33. | Crpoenne atoma 400423 YcTHBI
omnpoc;
34. | IIpOBOITHHKH H IHINICKTPHKH .07 YcTHslit
' onpoc:
35. | CamocroarensHas pabora no [InceMeHHbIH
TeMe «DJICKTPHYECKHE 3apsJibl. 17 o4 KOHTPOITb;
3apA/KCHHBIC TENA B MX
B3aHMOJACHCTBHUCY
36. | DneKIpUYCCKH TOK. 19 04 Yerusiii
M CTOYHHKH MMOCTOAHHOrO TOKA e onpoc;
37. | DneKrpHyeckas uenb Yerubiii
o wol |
poc;
38. | DnekTpUyECKHii TOK B Yemnwiit
merammax. [leficreus 2601 onpoc;
AICKTPHIECKOro TOKA
39, | Cuura TOKA 3407 Ycrubii
onpoc;
40. | Jlaboparopnas paGora Ne 4 nno naGopatopuas
teme «CGopka i nposepka L oL pabora;

paboTLI YNEKTPHICCKON HemH
JIOCTOAHHOL O TOKa»

|8



41.

dnexrpuueckoe HAMNPDKCHHE

o 09 |Ycrnbi
OI1pocC;

42. | JlaGoparopnas pabGora Ne5 nabopatopuas
«M3mepenne u perymmposanue JOZ | paGora;
HANPOKCHUM)

43. | Conporusnenne nposomyika. 2 07 Yerasrii
YnensHoe conpotsienne " |onpoc;

44. | 3akon Oma s YYacTKa Lenu i il Yernwiit

¥ onpoc;
45. | Pemenue 3asau na pacuer Yernwrii
CONPOTHBIICHHSA IIPOBOJIHHKA 24 O0Z  |onpoc;
[IncuMmeHnni
KOHTPOJIb,
/"%’}6. Jlaboparopras paGora Ne6 nabopaTtopmas
«M3mepenne u perynmupoBanme 10 O» AP ¢ 2. |pabora;
CHIIBI TOKa B

47. |JlaGoparopras paGora Ne 7 nabopatopHas
«Hccnenosanne 3aBHCHMOCTH T J0f pabora;

CHJIbI TOKa, WAYIICrO Yepes
PE3HCTOP, OT CONPOTHBIICHMS
PE3HCTOpa ¥ HANPSLKEHNUA Ha
pe3ncTope»

48. |IlocnenoBaTtensHOE M , Ycernbriit
NapasieibHOE COCAMHCHNE 7 03  |onpoc;
IIPOBOJIHUKOB

_~49. | Perrenue 3ana4 Ha COCAMHCHHE / Yerabiit
[ NIPOBOJIHHKOB o re omnpoc;
Y [Incemennsrii
KOHTPOJIb;

50. | PaGoTa u MomHOCTL 5 20l Yernsiid
2JICKTPHYICCKOr0 TOKA , onpoc;

51. | JlabopaTtopnas pabora Ne8 naboparopuas
«HccnenoBanue 3aBUCHMOCTH £ pabora;

0
CHJIBI TOKA, WAYLICrO Yepes ¥.03
JIAMII0YKY, OT HANPSXKCHUS Ha
HeH»
Koy - Jlenua ¢ Yernwiii
52. | 3akon [xoy. 1Y M.c4

onpoc;

\Q



53,

—— . — - — —

Yo

DNCKTPHYCCKHO TCITH i 0 94 03
notpebirrenn anekrpuieckoii O1poc;
sueprim v 6uiry, Koporkoe L &,

JAMBLIKOINE

54. | Pemerme 3azav 1 paGory it 0 yermh
MOLIHOCTD WICKTPHYCCKOIO TOKN ¢ i b oy Ornpoc;

} [TucLmensLii
KOHTPOIL,

55. | Kourrpoasuan paGora 1o teme 0 Kourponeuas
«Pabora u MmonoceTn 6. 0Y pabora;
MCKTPHUCCKOIO TOKO»

56. | Maruirrinoe nose 0 Yeruni
MICKTPHYUCCKOro Toka. Onuir A1.04 | onpoc;
Jpcrena

J7. | IloCcTOAHUBLIC MAITIHTLL. 0 Yeruwiii
Marnirrnoe none 3emin u ero 49 0% | onpoc;

POJIL JUIS XXKH3HM 1A 3emie

58. | JlaGopatopnas paGora Ne 9 I naboparopuas
«M3yvenne neiicrpus 18 OY pabora;
MArHUTHOTO NOJs Ha '

NPOBOJAHHK C TOKOM»

59. | JleiicTBHE MArHHTHOTO NMOJA HA 0 Yerusii
NPOBOJAHNK C TOKOM. 2004 |°0POC
DNEeKTPOABUIATCIb
NMOCTOSHHOIO TOKA

60. |JlabopaTopnas pabora Nel(Q l nabopaTopHas
«KoHCTpYHpPOBAHHC H H3YUCHHC . D pabota;
paboThl MNCKTPOABUTATCIIN

61. | CamocrosrenbHas pabora no 0 Ycrusiit
TeMe «MarHHTHBIC SABJICHHD) onpoc;

J4.0% | TIucbmcHnbIi
KOHTPOJIb;

62. | Onwrrst Papanes. Ssienie 0 o Ycraerii
IEKTPOMArHHTHOH MHIYKIHH z. onpoc:

63. | [IpaBuiio Jlenna 0 y o¢ Yeraslit

onpoc;

64. | Dnexrporencparop. Cnocolbl 0 Ycrubrii
[10JIyMCHHS IIEKTPHUCCKOI 4405 | onpoc;

JHepriu




65. | Onekrpocranumy Ha

1 0 76 @ | YeTHbI
BO300HOBIsIEMBIX HCTOMHMKAX onpoc;
JHEPrHH
66. | IToBropenue Temm «Temnossie | 1 0 18 05 VCTIIL.B'?
MPOLIECCHI» 0npoc;
67. |TloBTOpEHHE TeMBbI 1 0 Ycernbii
«ITocTosnubii aneKTpHYCCKHil 2¢ 0S. |ompoc;
TOK»
68. | IloBTOpenue Temer «Marauthbie | 1 0 .| Yernid
AL 08 )
ABITCHUS Ofpoc;
OBIIEE KOJIMYECTBO YACOB 68 10
I10 TIPOTPAMME

fip:
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YYEBHO-METOJAUYECKOE OBECHIEYEHUE OBPA30OBATEJbHOI'O NNPOUECCA

OBA3ATEJIBHBIE YUYEGHBIE MATEPHUAJIBI JJ151 YYEHHUKA

A.B. Tlepsmxun Disuxa-8kn 2017 M. [ipoda;
1

METOJUYECKHE MATEPHAJIBI JJISI YUHUTEJIS

A.B. Ilepemxkun @u3uxa-8kn 2017 M. [poda
H.B. ®unonosua Meronuueckoe nocobue 2015 M. Ipoda

A.E. Mapos, E.A. Mapou CamocrosTenbuble H KOHTpoibHbIe paboTni-8 inace 2017 M. Jlpoda
B.B. IllaxmaTosa ,0.P. Illedep [Auarnoctuueckue paGors -8 xnace 2016 M. /Ipoda
A_.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii C6opnuk Bonpocos u 3anau 2015 M. JIpoda

LIUD®POBLIE OBPA3OBATEJILHBIE PECYPChI U PECYPCHI CETU MHTEPHET

http://school-collection.edu.ru
http://feior.edu.ru

P tp-fiwww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http:/Avww.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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MATEPUAJIbHO-TEXHUYECKOE OBECNEYEHUE OEPA3OBATE/IbHOIO MNPOLIECCA
YYEBHOE OBOPYAOBAHUE

O6opyaosanue kKabuHeTa

Aocka yyebHana marHuTHan 1

Cron yuurensckum 1

Cryn yuurensckuu 1

Cron yueHuveckum 8

Cryn yueHuueckuu 14

[pasuna no TexHuke 6eaonacHoOCTU Npy BbinonHeHue nabopaTtopHoit paboTel 1
Macnopr KabuHera 1

NPOEKTOp

Moy

e o

OBOPYJOBAHUE [ANA TMPOBEAEHWA JIABOPATOPHbIX, TPAKTUYECKUX PAEBOT,
LEMOHCTPAL UM

Tabnuupl

8 Knacc

A3

1.BHYTpeHHAA IHeprua.
2. KonvyecTso TennoTobl.
3. 33KOH COXpPaHEHUA U NPEBPALUEHUA SHEPTUM.
4. nasneHue U oTBepAeBaHue KPUCTaJIMYEeCKUX Ten.
5. UcnapeHue. KuneHue.
6.BnaxHoCTb BO34yxa.
7. DNeKTPUYEeCcKoe CONPoTUBNEeHUM e NpoBoAHMKA. 3akoH OMa gna yvacTka uenw.
8. YpenoHoe conpoTuBAeHue NPoBOAHMKA.
9. NocneposaTtesibHOE U NapannesibHoe coeagnHeHue NPpoBOAHUKOB.
NlabopatopHoe obopyposaHue:

JNlabopatopua L-MUKpO



