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HosicHuTe/IbHAA 3aNIUCKA

®usvka Kak Hayka O HauOoiee OOLIMX 3aKOHAX IPHUPOJBI, BHICTYNAs B KadeCTBE
y4eOHOro IpeaMeTa B IIKOJNE, BHOCHT CYINECTBEHHBIM BKIAaA B CHCTEMY 3HAHHHA 00
OKpysKatoieM mMupe. OHa pacKphIBaeT poJib HAYKH B 3KOHOMHYECKOM M KYyJIBTYPHOM Pa3sBUTHH
001ecTBa, CrOcOOCTBYET (OPMUPOBAHUIO COBPEMEHHOTO HAYIHOTO MHPOBO33PEHHUS.

IIporpamma coctaBiieHa ¢ y4eToM TpeOOBaHHMH K pe3ylbTaTaM OCHOBHOIO OOLIEro
00pa3oBaHusl, IPEJICTABICHHBIX B (helepalibHOM roCy1apcTBEHHOM 00pa30BaTEILHOM CTaHIapTe
o0miero  o6pa3oBaHWS BTOPOTO TOKOJIEHWS M CONEHCTBYET COXPAHEHHIO  €IUHOTO
00pa30BaTEIBHOTO MPOCTPAHCTBA.

Hcxons u3 oOIIMX IOJNIONKEHWH KOHIEMIHH (DU3NUECKOTO 00pa3oBaHUs, JaHHBIH
Kypc (U3UKH IPU3BaH pelaTh ClIeAyIOIHe 3a1a4uu:

- co3J1aTh ycaoBHS JUIS (OPMHPOBAHHS JIOTHYECKOTO W aOCTPAKTHOTO MBIILIEHHS Y
HIKOJTbHUKOB KaK OCHOBBI HX JaJbHEUIIEro 3 eKTHBHOTO O0YUYEHHUS;

copmupoBath HabOp HEOOXOAMUMBIX JUIS JalbHENIIEro OOy4eHHs NPEIMETHHIX H
00mmey4eOHbIX yMEHHH Ha OCHOBE pEIICHHS KaK NPEAMETHHIX, TaK M HMHTEPUPOBAHHBIX
KU3HEHHBIX 3a/1a4;

00€CneunTh NPOYHOE W CO3HATEJBHOE OBJIAJEHHE CHCTEMON (M3MYECKHX 3HAHWH H
YMEHHH, HEOOXONMMBIX AT NPUMEHEHHS B MPAKTHYECKOM IESTENBHOCTH, I HM3ydYeHHs
CMEXKHBIX TUCIMILIMH, U1 IPOAODKEHHs o00pa3oBaHMs; O0ECHEUUTh HMHTEIIEKTYyaIbHOE
pasBuTHe, CHOPMUPOBATH KAUYeCTBA MBIIUICHHS, XapAKTEPHBIE I (PU3MUECKOH IeATETEHOCTH H
HEOOXOMMBIE [UIS TIOJTHOIIEHHOM KU3HM B OOLIECTBE;

chopmupoBaTh TpeiCTaBIeHHE 00 HIESX W MeTomax (Gu3uku, o Qu3uke Kak (opme
OITUCAHUs U METOJIe NO3HAHUSI OKPYIKAFOIIETO MHUPA;

chopMHpOBaTH TIpeACTaBIeHHE O (H3UKE KaK YaCTH OOIIEYENIOBEYECKOH KyIbTYpbI,
NOHUMaHUE 3HAYMMOCTH (PU3UKHU JUIs OOLIECTBEHHOTO IIPOrpecca;

chopMHpOBaTh YCTOHYHBEIN WHTepeC K (H3MKe Ha OCHOBEe IU(PEPEHIHPOBAHHOTO
[I0/IX0J1a K YJaIuMCs;

BBISIBUTH M Pa3sBUTh TBOPYECKHE CHOCOOHOCTH HA OCHOBE 3aJaHui, HOCSIINX
HECTaHIapTHBIN, 3aHUMATEIbHBIN XapakTep.

OOwee 3HaueHNe (QU3HKH, KaK COCTABHOM 4acTH 00mero oOpa3oBaHHs COCTOUT B TOM,
9TO OHAa BOOPYXKAeT IIKOJbHHKA HAy4YHbIM METOAOM IIO3HAHHUS, [O3BOJISIONMM IOJIy4aTh
O0BEKTUBHBIE 3HAHHS 00 OKpYXKaromeM Mupe. Tak ceroiHs SKCIEPHMEHT SBISETCS HCTOUHHKOM
3HAaHUA M KPUTEPHEM MX MCTHHHOCTH B Hayke. KOHIENIMsS COBPEMEHHOTO 06pa3oBaHHUS
NONpa3yMeBaeT, YTO B y4eOHOM OKCIEPUMEHTE BEAYINYHD pOJib JOJDKEH 3aHATh
CaMOCTOSITCNIBHBI ~ HCCIIENOBATENIbCKUM ~ ydeHWYecKudl  okcrmepuMeHT.  COBpeMEHHBIE
OKCIIEPUMEHTAIIbHBIE MCCIIENOBAHUSA M0 (HU3HMKE yKe TPYIHO MPEIACTABHTHL 0€3 HCIIOIb30BaHMS
HE TOJbKO AHAJOrOBBIX, HO M HHMQPPOBHIX H3MEPHUTENBHBIX NpHOOpoB. B denepansrom
rOCyJapCTBCHHOM 00pa30BaTeNbHOM YKa3aHO, YTO OJHAM W3 YHHBEPCAIbHBIX y4eOHBIX
ACUCTBHH, MPUOOPETAEMBIX YYAIIUMHKCSI, JOKHO CTATh YMEHHE «IIPOBEICHHS ONBITOB, IIPOCTHIX
OKCIIEPUMEHTAIIBHBIX HCCIIEIOBAHUM, MPSIMBIX M KOCBEHHBIX H3MEPEHUU C HCIOJIb30BAHHEM
AHAJIOTOBBIX ¥ IIH(PPOBBIX H3MEPHTEIBHBIX IPUOOPOBY.

OOyuenme ocymecTBisieTcss Npu TOAnepkKe LleHTpa 06pa3oBaHMS eCTECTBEHHO-
Hay4HO# HanpapieHHOCTH «To4uka pocra», KOTOPBIM CO3/1aH JJIS pa3sBUTHS y 00ydaroIIUXCs
CCTECTBEHHO-HAYYHON, MaTeMaTH4ecKod, HHGOPMANUOHHOM TI'PaMOTHOCTH, (HOPMUPOBAHHUS
KPUTHYECKOTO U KPEATHBHOT'O MEIIIECHHS], COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON
HAIIPaBJIEHHOCTH, & TAaKXK€E I NIPAKTUYECKOH OTpaboTKH yuyeOHOro Martepuaia 1mo ydeOHOMY
npeamery «@usukay.

-IICJIN U3YUCHUSA NIpeamMeTa

M3yyenne Gu3MKM Ha CTYIEHH OCHOBHOTO O0MLIEro 00pa3OBaHHWs HANpABICHO Ha
JOCTHIKCHHE CIEOYIOIUX LEJICH:



~OCBOCHHE 3HAHMH O MEXaHHYECKUX SBICHHAX, BEJIMYMHAX, XapaKTEPH3YIOLIMX 3TH
AIBIICHHA, 32KOHAX, KOTOPHIM OHH NOYMHSIOTCS, METOJAX HAYYHOTO TO3HAHHS MPUPOIBI H
(bopMupoBanue Ha 3TOif OCHOBE IpE/ICTaBICHUH 0 (PU3MIECKON KapTHHE MHPA;

-OBJIA/ICHUE YMCHHMSAMH IIPOBOAWTH HAOIIONEHUS] TPHUPOIHBIX SBICHHHN, ONMHCHIBATD W
0000mars pe3ynbTaThl HAaOIIOICHHH, HCIONB30BATH IPOCTBIC U3MEPUTEIBHBIE MPHOOPHI ISk
M3YYeHHS! (DU3MYECKHX SIBICHHH, TIPEICTABIATH pe3yIbTaThl HAOMIOACHUN WIIH M3MEPEHHUH C
IOMOIIBIO TabJIKIL, TPaUKOB U BBISBIISATH HA 3TOH OCHOBE 0COObIE 3aKOHOMEPHOCTH, IPHMEHSTH
TIOJIyICHHBIC 3HAHMS Ul OOBSCHEHHS PA3sHOOOPA3HBIX HPUPOIHBIX SBJICHHH W IIPOIIECCOB,
TIPHHIMIIOB IEHCTBUS BAXKHEHIIMX TEXHUIECKUX YCTPOMCTB, JUTs penienus pU3NYEeCKuX 3a1a4;

"Pa3BHTHC  NO3HABATENBHBIX ~ MHTCPECOB,  HHTEIVICKTYQIbHBIX M TBOPYECKHX
CMOCOOHOCTEH, CAMOCTOSITENIBHOCTH B HPHOOPETEHHH HOBBIX 3HaHMH, IIPH PEIICHUH (U3HIECKUX
3alaq ¥ BBINOJHEHMH  OKCIEPHMEHTAIBHBIX  HCCJICNOBAHMH ¢ HCIIOMB30BAHUEM
MH()OPMALOHHBIX TEXHOJIOTHIA;

-BOCIIMTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS 3aKOHOB IpUPOABI, B
HEOOXOMMOCTH ~ PasyMHOTO HCIOJNB30BAHMS JIOCTIHIKCHMI HAyKH W TEXHOJOTHH IS
JAIbHEHINETO Pa3sBUTUS YEOBEYECKOrO OOIECTBA, yBAXKEHHS K TBOPIIAM HAYKd M TEXHUKH,
OTHOMICHHS K (PU3MKE KAK K 3JIEMEHTY 00IIeYeioBeYecKoit KYJIBTYPBI;

-HCIOJIE30BAHUC IONYYCHHBIX 3HAHUW W YMEHMH JUISl pellleHHs NPaKTHYECKHX 3a1ad
MOBCCAHEBHOH  KH3HHM, oOecredyeHHss 0e30acHOCTH  CBOEH  KH3HH, panyoHaIBHOTO
MCTIOJIb30BaHHs U OXPaHbl OKPYIKAFOLIEH CpesIbL.

Pabouast mporpamma o ¢usuke 115 8 Kiacca cocTapieHa Ha OCHOBE:

®enepanbHblif 3aK0H 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 o6pazoBanuu B
Poccniickoit @eneparum» (¢ u3m. 1 jo1., BCTyIIL B cuiy ¢ 01.09.2020).

locynapctBennas nporpamma Poccwmiickoi Oenepannn «PasButie o6pasoBanus» (yTB.
Iocranosnennem Ilpasurenscra P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpX*-
AICHUH rOCyIapCTBEHHOM nporpamMmel Poccuiickoit ®eneparmu «Passutue o0Opa3oBaHHUsD.

DenepanbHbI  rOCYIapCTBEHHbIN 00pa3oBaTeNbHbI CTAHAAPT OCHOBHOTO OBIIEro
oOpasoBanus (yTB. IpuKa3oM MuHHCTEpCTBA oOpasoBanust u Hayku Poccuiickoit ®eepannu ot
17.12.2010 M2 1897) (pea. 21.12.2020 —sT. nokonewHue)

IlpumepHas ocHoBHas 06pazoBaTebHAs [IporpaMma OCHOBHOIO OOIIEero oOpa3oBaHHUs
(onobpena pemenuem enepanrsHOro Y4E€OHO — METOIMYECKOTOo OOBEJUHEHHS 10 OOIIeMy
00pasoBanuu, IPOTOKO OT 8 amperst 2015 r. Nel/ 15);

IIpukas MunucTepeTBa npocsemienus Poccuitckoit ®eneparun ot 28 nekabps 2018 r. N
345" n mpukasom Munnpocsemenus Poccuu ot 18.05.2020 N 249 u ot 20.05.2020 Ne254 "O
BHCCCHMH W3MCHEHMH B  (enepalbHBIi IlepeyeHbh Y4eOHHKOB, PEKOMEHIYEMBIX K
HCHOJIP30BAHMIO  NpPH  pealu3allid  HMEIOMHEX  TOCYApCTBEHHYIO  aKKPEIHTALHIO
00pa3oBaTebHEIX IIPOrPaMM HAYATBHOTO OBIIEr0, OCHOBHOIO obwiero, cpemaHero ooOIIero
oOpa3oBaHusy, <

I[IprimepHas mporpamMma OCHOBHOTO OBIIEro obpa3oBanus mo ¢usmke VII—IX knaccol A.
B. Ilepbinkuna (Gasossiit yposens),2020 r.

Copnep:xanne yueGHoro npeamera

TennoBrie siBneHus

Ternnosoe nBmxerne. Tepmomerp. CBsizb TEMIIePaTyphl CO CPEIHEH CKOPOCTHIO ABHIKEHHUS
€ro Mojekyl1. BuyTpenHsis sHeprus. Jla cmoco0a H3MeHEHHS BHYTPEHHEH OSHEpPrHH:
Tenonepenada u  paborta. Bumel Temmonepemaunm. KoamdecTBO TerioTh. Y iebHas
TCIIOGMKOCTD BEWIECTBA. Y Ae/bHAs TEMNOTa CrOPaHHs TOILIHBA. 3aKOH COXPaHEHHS JHEpPIrUH B
MEXaHHYECKUX U TEIIOBBIX MPOIECCaX.

V3MeHeHHe arperaTHbIX COCTOSIHUHN BEIecTBa.

ArperatHble COCTOSIHHMS BellecTBa. lLiaBieHHe U OoTBepaeBaHue Tel. Temmeparypa
IUIaBICHAS. YelbHAas TEMIOTa IUIaBieHus. Mcmapenre W KoumeHcamus. HachimeHHbIi nap.
OTHOCHTENIbHAS BIQKHOCTH BO3MyXa H ee mmepenue. Ilcuxpomerp. Kunenue. 3aBucumocts



TEMIIEpPATypbl KHIICHUS OT JABICHHsA. YelbHas TeIuota mapoobpazoBanus. OObicHEHHE
M3MCHCHHUS arperaTHhIX COCTOSIHMH Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKHX IIPEICTABICHHI.
IIpeoOpasoBanus sHeprum B TEIIOBBIX JBHraTelsx. JlBuratelb BHYTPEHHETO CTOpaHHS.
[Taposast TypOuna. Xomomunbhuk. KITJ| TemmoBoro asuratens. DKOTOIHUECKHE po6IeMBbI
UCTIOJIb30BaHHs TETUIOBBIX MallIKH.

DNeKTpUYECKHUE SIBJICHUS

Onektpusauus Ten. J[Ba poja SIEKTPUYECKHX 3apsioB. [IpOBOHHKH, HEIPOBOTHUKH
(IMDJIEKTPUKH) ¥ TIONYIPOBOAHUKH. B3amMoieiicTBIe 3apskeHHBIX Tell. DIeKTpuYecKoe ToJe.
3aKOH COXpaHEHHs JIEKTPUYECKOTo 3apsima. JlelmMocThb JJIEKTPHYECKOTrO 3apsijia. DJIEKTPOH.
Ctpoenue aToMOB.

DNEeKTPOMATHUTHEIE SIBICHUS
MaruuTHOe TONE TOKAa. DIEKTPOMArHUTEI M HMX IpPUMeHeHHe. [1OCTOSHHBIE MATHHTBL
MarnutHoe mone 3emin. Marnutasie Gypu. JleliCTBHE MArHMTHOrO TONS HA IIPOBOJIHUK C
TOKOM. DJIEKTPOJBUTaTeNb. JIHHAMUK U MUKPO(OH

CBeToBEIC SIBIIECHHS

Hcrounnku cpera. IIpsiMonuHeiiHOE pacnpocTpaHEeHHe cBeTa B OJIHOPOJIHOM cpefe.
Otpaxenue cBera. 3akoH oOTpakeHHs. [LIOCKOe 3epkasio. Ilpenominenue cmera. Jlumsa.
DoKyCHOE pacCTOSHUE M ONTHYECKas CHia JMH3BL [locTpoeHue u300pakeHui B TuH3ax. [ 1a3
Kak onTuyeckas cucrema. Jlepextsl 3penust. OnTuyeckne mpruOOpEL.

Temarnyeckoe nmianuposanue

Kon-Bo
HaumenoBanwue pasnenos u tem
4acoB
1 | Temnossle sBIEeHUS 13
2 | DeKTpUYeCKHE SBICHUS 13
3 | DNeKTpOMarHuTHEIE SBICHUS -
4 | CBetoBbie sBIEHUS 4
HUTOTI'O 34
Kanennapuo-temarudeckoe miaHupoBanue 1o peaMeTy Gu3uke 8 Kiacce
No HanmenoBanue pasnesnos u Tem KomuyectBo | Wcnonb3oBanue
4acoB 00opynoBaHHS
«Touka pocray
TennoBbie siB/ICHUS i 13
1 | 1.Tennosoe mpmxenue. Temneparypa. BHyTpenuss 1 JleMoHcTparus
SHEprus Ha U POBOi
Crioco0Obl M3MEeHEHNs BHYTPEHHEH SHEPTHH Tela. n1abopatopuu
TennonpooaHoCTH «3mepenue
TeMIIepaTypb»
2 | 2.Konseknus. M3ny4yenne KomuuecTBo Termwnorsl. Equauis! 1
KOJINYECTBA TEILIOTHI
Y nenbHas TennoeMKocTs. PacyeT KonuuecTBa TEIIOTHL,
He0OXO0IMMOT0 JUIsl HArpeBaHKs MIIH OXJIAXKICHHUS Tela
3 | 3.Tb, Jlaboparopnas pa6ora Ne 1 no teme: «CpaBHeHue 1 [Mudp. Jlab.
KOJIMYEeCTBA TEIJIOTHI IIPU CMEIIUBAHHH BOJIBI PA3HOM «Touka pocra»
TEMIIEPATyPhI»




4 | 4.Tb. JlaboparopHnas pabota Ne2 mo teme: «M3mepenue 1 Hudp. Jlab.

YJEIbHOM TEIIOEMKOCTH TBEPJIOTO TEJIay «Touka pocray
5 | 5.0neprus TommBa. Y aeibHas TEIIOTa CroOpaHus 1
6 | 6.3aKOH cOXpaHEeHHs U TPEBPAILEHHS SHEPTHHU B 1
MEXaHHYECKUX U TEIUIOBBIX Mpolieccax
7 | 7.ArperatHble cocTosIHHS BellecTBa. [[1aBnenue u 1 [Mudp. Jlab.
OTBEpAEBAHUE KPUCTALTHYESCKHX TEII «Touka pocra»
8 | 8.'paduk naBieHUs U OTBEPAEBAHUS KPUCTAINUECKIX 1
TEIl. Y iesbHasl TeIUIoTa TUTaBICHHMS
9 | 9.Mcnapenne. HachlmeHHbI 1 HEHACHIIIEHHBIH Hap. 1

10 | 10.ITornomienne 3HePruy MPU UCIIAPEHHUH KUIKOCTH H 1
BBIJIEICHHE €€ NIPU KOHACHCAIUN

11 | 11.Kunenue. Bnaxsocts Bo3ayxa Y penpHas Temiora 1
1apooOpa30BaHUs U KOHIEHCAIUU

12 | 12.PaboTa ra3a u napa npu pacumpesuu. [[Buraressb 1
BHYTPEHHETO CTOpaHuUs

13 | 13.I1apoBas TypOuna. KIIJI TemioBoro asurarens 1 [Mudp. Jlab.
Jlaboparopnas pabota Ne3 «/3mepenue BIaXHOCTH «Touka pocta»
BO3/IyXa»

DJIeKTPHYECKHE SIBJICHUS 13

14 | 1.5neKkTpu3anus Ten npyu CONMPUKOCHOBEHHH. 1
BzaumoeiicTBHe 3apsykKeHHBIX TEIL.

15 | 2.50eKkTpockorn. DiekTpruecKoe moe. JleIuMocTh 1 DneKTpocKon
JIEKTPUYECKOT 0 3apsaa. DIeKTpoH. CTpoeHHe aTOMOB
OO0bscHenue deKTpUYeCcKuX siBieHui. [IpoBoaHuKY,

NOJTYIPOBOJJHUKH M HEIIPOBOJHUKH 3JIEKTPUYECTBA
16 | 3.00bsacHEHNE NEKTPHYECKUX sBJICHHUH. [IpOBOTHUKH, 1 HaGop
TIOJTYTIPOBOTHMKH ¥ HEPOBOJHUKH 3JIEKTPUUYECTBA IPOBOJIHUKOB.
[TonynpoBoaHu

KOB H
JTUDIIEKTPHKOB

17 | 4.OnexTpuyeckuii TOK. ICTOYHHKH SIIEKTPHYIECKOrO TOKA 1

18 | 5.DnmexTpudeckas 1emns u ee coctaBHble yacti. Cuiia Toka. 1 [Tudp. Jlab.
Envnuiel cuiibl Toka. M3meperue cuiibl Toka. AMIepMeTp. «Touka pocray

19 | 6.Cuna Toxa. Enuauner cuel Toka. M3Mepenne CHITBI TOKA. 1
Amnepmerp.

20 | 7.Tb. JlabopatopHas pabota Ne4 no teme: «CGopka 1 Hudp. JIab.
3JIEKTPUYECKON LIENN U U3MEPEHHUE CHIIBI TOKA Ha «Touka pocray
Pa3JIMYHbIX Y4aCTKaX IEIN

21 | 8.DnexTpuueckoe HanpshkeHHe. EMHUIBI HAIPSHKEHUS. 1
Boasrmerp. M3mepenue HampsbkeHusI.

22 | 9.Tb. JIabopaTopnas pabota NeS o teme: «M3mepenne 1 [Mudp. Jlab.
HANPsOHKEHUS Ha PA3JINYHBIX y4acTKax IEMn «Touka pocray

23 | 10.3akon Oma ju1st yyacTka 1emnu. Pacder conmpoTHBIeHHs 1 [Mudp. Jlab.
IIPOBOJHMKA. Y I€IbHOE COMPOTUBIICHHUE. «Touka pocrta»
Tb. JIabopatopnas pabota Ne6 1o Teme: «Perynuposanue (mer. pexk. c. 85)
CHJIBI TOKA PEOCTaTOMY

24 | 11.Tb. JlaboparopHas pabota Ne 7 o teme: «Omnpenenenue 1 [Mudp. Jlab.
COIPOTHUBJIEHHS C IIOMOIIBIO AMIEPMETPA U BOJILTMETPA) «Touka pocra»

25 | 12.IlocnenoBarebHOE COETUHEHHE IIPOBOTHUKOB. 1 [udp. Jlab.

Hapanneanoe COCIUHCHHUEC IPOBOJHHUKOB

«Touka poctar




26 | 13.Pabota anekTpu4ecKoro Toka. MOIHOCTS. 1 Hudp. Jlab.
Tb. JlaboparopHast paGora Ne 8 mo teme: «V3meperue «Touka pocray
MOIIHOCTH U pabOThI TOKA B 3JIEKTPUYECKOH JTaMIIe»

JJIeKTPOMATHUTHbBIE SIBJICHHUS 4
27 | 1.MarHuTHOE 10JIe KaTyIIKU ¢ TOKOM. MarHuTHbIE THHAHA 1 JlemoHcTparus
DIEKTPOMArHUThl U HMX IPUMEHEHHE ¢ uudp nad.
«M3yuenue mar-
HHUTHOTO IOJIS
MOCTOSIHHBIX
MarHuTOB)

28 | 2.Tb. JlaboparopHas pabota Ne9 no teme: «CHopka 1
3JIEKTPOMArHUTA U UCIIBITAHUE €r0 JIEHCTBUSY.

29 | 3.IlocTosiHHbIE MATHUTBL. MarHUTHOE T10JIE TIOCTOSHHBIX 1 Habop
MarauToB. MarauTtHoe nose 3emiu .J{elicTBHE MAarHUTHOTO MOCTOSTHHBIX
I10JIsl Ha IIPOBOJHUK C TOKOM. MarHuTOB

30 | 4.Tb. JIaboparopHas pa6oraNel0 1o Teme: «M3yueHune 1 Monens
3JICKTPHYECKOTO JBUraTeNIsl HOCTOSHHOIO TOKA (Ha 3JIEKTPUUYECKOTO
MOJIEITH ). JIBUTATENIs
CBeToBbI€ sIBJIEHHS 4

31 | 1.Ucrounuku cBeta. Pacnpoctpanenue cBeta. 1 [udp. Jlab.

«Touka pocray

32 | 2.0tpaxxeHne cBeta. 3aKOH OTpaXKEHHS CBETA 1 [udp. Jlab.
IInockoe 3epkaino. [Ipenominenue ceera. 3aKoH «Touxka pocra»
IIPEJIOMJICHUS CBETA

33 | 3.JIun3bl. OnrHyeckast cuia TUH3bL M306pakeHus, 1 HaGop mun3
JlaBaeMBble JIMH30M.

34 | 4.Tb. JlaboparopHas pa6ora Nel1 mo Teme: «Ilonydenue 1 Ludp. Jlab.
U300pKEHUS TIPU TIOMOLIH JIMH3bI» «Touka pocray (

Ilianupyembie pe3y/IbTaThl H3y4eHHs1 y4eGHOro mpeaMeTa

JHYHOCTHBIE PE3YJIbTAThI

Ilampuomuueckoe éocnumanue:

TPOSIBJICHUE MHTEPECa K MCTOPHH M COBPEMEHHOMY COCTOSHHMIO POCCHIMCKOM (hU3MYeCcKOi
HayKH;

LIEHHOCTHOE OTHOIICHHE K JJOCTHKEHUSM POCCHICKUX YIEHBIX-(PHU3UKOB.

I'pasxcoanckoe u 0yxoeno-upaecmeennoe gocnumanue:

TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHX
po0JIeM, CBSI3aHHBIX C IPAKTHYECKMM PHUMEHEHHEM JJOCTHKEHHUI buzuku;

——OCO3HaHME BAXKHOCTH MOPAIIbHO-3THYECKUX IIPUHIIUIIOB B IESATETHHOCTH YIEHOTO.
Dememuueckoe éocnumanue:

BOCIIPUATHE ICTCTHYCCKHX KayeCTB (YU3MYECKOH HAyKH: €€ TrapMOHHYHOIO MOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH.

Lennocmu nayunozo nosnanus:




——OCO3HAaHME NEHHOCTH (U3NYECKOH HAyKM KaK MOIIHOTO MHCTPYMEHTA O3HAHHUS MHpa,
OCHOBbI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIEH COCTABIISIONIEH KyJIbTYpBI;

Pa3BUTHE HAYYHOHU JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENbCKOM 1eTeTbHOCTH.
Dopmuposanue Ky1bmypusl 300p06bs U IMOYUOHATLHOZO

bnazononyuus:

———OCO3HAaHHE IEHHOCTH 0€30MacHOro 06pasa KU3HK B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpe,
BaKHOCTH NPABHJI O€30IIACHOrO TOBEJICHHsI HA TPAHCTIOPTE, Ha IOPOrax, ¢ JJIEKTPHYECKHM H
TEILIOBBIM 000PYIOBaHUEM B JOMAIIHHUX YCIOBUSIX;

—C(hOPMUPOBAHHOCTH HABBIKA Ped)IeKCHH, TIPU3HAHHE CBOETO IIpaBa Ha OIIUOKY W TAKOTO e
1paBa y Ipyroro 4ejoBeKa.

Tpyoosoe 6ocnumanue:

dKTHBHOE y4aCTHC B PEINEHHH NPaKTHYECKUX 3anad (B paMKaxX CEMbH, HIKOJBI, IOPOJA,
Kpasi) TEXHOJIOTHYECKOM H CONMATBHOH HAIPABIEHHOCTH, TPEOYIOLIMX B TOM 4HCJIE H
(bu3nvecKkux 3HaHUII,

MHTEPEC K IPAKTUYECKOMY H3YUEHHUIO TPOPECCHHH, CBSI3aHHBIX ¢ (PU3HUKOHA.

OKronozuueckoe 6ocnumanue:

—OPHUCHTALWS. HA INpPUMCHECHHWE (U3MYECKMX 3HAHWM JUI peIleHHs 3a1ay B 06JIACTH
OKPYKAIOIIEH CPe/ibl, NIaHUPOBAHMS TIOCTYIIKOB U ONEHKH HX BO3MOXKHBIX TOCIIEICTBHI JUIS
OKPYIKaIOLEH CPeIbl;

——OCO3HaHHE I'TOOATBHOrO XapakTepa FKOIOrMYECKHX POGIIEM | ITyTeH uX pereHusl.
MeTanpeIMETHbIE Pe3yIbTaThl

Basoevie nocuueckue oeiicmeus:

BBIABIIATE M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHHIT);
YCTaHABIIMBATh CYINECTBEHHBIN MPU3HAK KIacCH(pHMKAIMH, OCHOBAHUS UIS 00OOIEHHS H
CPaBHEHUS;

BBIIBJIATE 3aKOHOMCPHOCTH M IPOTUBOPEYHS B paccMaTpUBaeMbIX (aKTax, JAHHBIX W
HAOJIFO/ICHUSAX, OTHOCSILIUXCS K DUIMUECKUM SBICHUSIM;

BBIABIIATE  [IPHYUHHO-CIICACTBEHHBIC CBS3H NPH HU3ydYeHUM (H3HYECKHX SBICHHH U
TIPOLECCOB; ACIaTh BBIBO/BI C HCIIONIB30BAHUEM JEIyKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUEHHIA,
BBUIBMTaTh THIIOTE3bI O B3AaHMOCBA3AX (PU3HUECKHX BEIHYMH;

—CaMOCTOSATENIbHO BBIOUPATh CNOCO6 peleHus yueOHOH (U3MYecKol 3amaum (cpaBHEHHE
HECKOJIbKMX BAPHAHTOB PEIHICHHMS, BBIOOP Haubosee MOAXOMIANIEr0 ¢ YYETOM CaMOCTOSTEIHHO
BBIJIC/ICHHBIX KPUTEPHEB).

Baszosvie uccreoosamenvcrue deiicmeus:

HCII0JIb30BaTh BOIPOCK! KaK UCCIIEI0BATENBCKAN HHCTPYMEHT O3HAHUSL,

TPOBOMHUTE 110 CaMOCTOSATENLHO COCTABICHHOMY ILIAHY OIIBIT, HECIOKHBIH (H3HYeCKHM
OKCMIEPUMEHT, HEOOBINOE HCCTIEA0BAHNE (DU3UYECKOTO SBIICHHUS:

— OUCHMBATE Ha NPUMCHUMOCTh M JOCTOBEPHOCTh HH(OPMALHUIO, MOTYYEHHYIO B XOJE
UCCIICIOBAHUS MITH SKCTIEPUMEHTA;

——CaMOCTOSITeNIbHO (HOPMYITHPOBaTH OOOOIIEHUSI W BBIBOBI IO pe3ylibTaTaM MPOBEIEHHOIO
HAOJTIO/IEHNS], OTIBITA, HCCITEIOBAHHS,

TIPOTHO3MPOBATE BO3MOXHOE JajIbHEHIee pa3sBHTHE (H3UYECKUX MPOLECCOB, a TAKIKE
BBIIBUTATh MPETIONOKEHHUSI 00 X Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Paboma c ungpopmayueii:

—TIPUMCHATL  pa3jIMYHBIC METO/bI, MHCTPYMEHTHI M 3alpoChl IpH [OMCKE H O0TOOpe
MH(OPMAIMK UITH TAHHBIX C y4ETOM TIPEUIOKEHHOMN y4eOHOH pu3nyecKkoii 3a1a4u;
aHaIM3UpOBATh, CHCTEMATU3UPOBATH H HHTEPIIPETHPOBATH HHPOPMALMIO PA3THYHBIX BHIOB
¥ (OpM IpeICTaBIIEHHS;

—CaMOCTOSTENIbHO  BBIOMpAaTh ONTHMATBHYIO (OPMY mNpeicTaBIeHHs HHYOPMALMH |
HILTIOCTPHPOBATE PEIIAcMBbIe 3a1a4M HECIIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOH rpaduKkoi u
HX KOMOMHAIMSIMH.

Cosmecmnas oesmensnocme (compyonuvecmeo):




TIOHMMATh M HCIOJIb30BaTh IMPEUMYINECTBA KOMaHIHOM W MHAWBUIYATbHOW pabOTHI IpU
PEIICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBL;

[IPUHUMATh [EJId COBMECTHOH JEATENIbHOCTH, OpPraHW30BHIBATH JEWCTBUS 10 €&
JAOCTHIKEHHIO: PaCIpe/ieNiATh POIM, 00CYKIaTh MPOIECCH H PE3YJIbTaThl COBMECTHON PabOTEL;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

BBIIOJHATL CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HalpaBJICHUIO ¥ KOOPAMHUPYS CBOU JE€HCTBHS C IPYTHMH WICHAMH KOMAHIbL;

——OIICHUBAaTh Ka4YeCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
chOpPMyYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

Camoopeanuzayus:

BBIBJITH POOJIEMBI B KM3HEHHBIX M Y4eOHBIX CHUTYaIMsX, TPeOYFOIIMX NS pelIeHHS
bu3nyuecKUX 3HAHMIA;

OPMEHTHPOBATbCS B pa3IMYHBIX MOAXOJAX IPHHATUS peUIeHUH (MHIMBUIYaIBHOE,
NPHHSTHE PEIICHUS B IPyIIIe, IPUHSATHE PEIICHUM TPYIIION);

—CaMOCTOSITEJIbHO COCTABIATh AQJITOPUTM peIieHHs (GHU3MYECKOM 3aJaud MM  IUIaHa
UCCIIEIOBAHUS € YY€TOM HMEIOIIUXCA PECYPCOB W COOCTBEHHBIX  BO3MOMKHOCTEH,
apryMEHTHPOBATh IIpeAIaraéMble BApHAHThI PEIICHUIHA;

JIeJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

Camoxonmpons (pegrexcus):

JlaBaTh aJICKBaTHYIO OLCHKY CUTYAIMH U TPeJIarath IJIaH eé H3MEHEHHUS,

——OOBSACHATh NMPUYUHBI NOCTIKEHHUS (HEIOCTHIKEHHMS) Pe3yJIbTaTOB JESTEIbHOCTH, AaBaTh
OLICHKY IIPHOOPETEHHOMY OIIBITY:;

BHOCHTb KOPPEKTHUBBI B JIEATENLHOCTb (B TOM YHCJIE B XOJ BBINOJHEHHS (PUIAUECKOIO
WCCJICIOBAHMS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBINMXCS CHTYalHiA,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIHKX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIH U YCIOBHUAM.

IPEJIMETHBIE PE3yIbTaThI

IIpenmeTHbIe pe3ybTaThl JOIKHBI OTPAXaTh CHOPMUPOBAHHOCTD Y O0YUAIONIHXCS YMEHHiL:
UCTIONb30BaTh TOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHIKEHHE aTOMOB H
MOJIEKYJI, arperaTHbie COCTOSIHUS BEIIECTBA JKPUCTAJIJIAYECKUE U aMOpQHBIE Tella, HACHIICHHBIH
¥ HCHACBIIEHHBIM MMap, BJIAXHOCTH BO3/yXa; TEMIEpaTypa, BHYTPEHHSS SHEPrUs, TEIIOBOK
JBUTATEIb; JJIEMEHTApHBIA SJICKTPUYECKUM 3apsf, DIEKTPUYECKOe TI0Jie, IPOBOJHHUKA M
AUDJICKTPUKH, TOCTOSIHHBIH 31€KTPHYECKUI TOK, MATHUTHOE IOJIE;

——PpasiMyarb sBJICHUS (TEIUIOBOE  pacIIMpeHHe/caTwe, TeIUIoNepenada, TemIoBoe
PaBHOBECHE, CMauYWBaHWE, KalMJUIAPHBIE SIBICHUS, HCIAPEHHE, KOHJEHCAIHs, IIIaBICHHE,
KpHCTa/UTH3alust (OTBEpAEBaHNUE), KHUIICHHE, TeIulonepeaada (TerIonpoBOJHOCTh, KOHBEKIHSL,
M3JIyYCHHUE); DJIEKTPHM3alMs Tel, B3aHMOJICHCTBAE 3apsoB, NEHCTBHsS SIEKTPHYECKOrO TOKA,
KOPOTKO€E 3aMbIKa- )

HHE, B3aUMOJCHCTBHE MArHMTOB, JEHCTBHE MAarHUTHOTO MOJsl HA IPOBOJHHK C TOKOM) IO
ONMCAHWIO HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIMX IaHHOE
bu3nuecKoe sBICHUE;

Pacro3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UUECKUX SBICHHUN B OKPYKAIOIIEM MHUPE, B TOM
qrciie pU3UYECKHE SBICHUS B IPUPO/IE: OBEPXHOCTHOE HATSKEHHE M KAITHILISPHBIC SBICHUS B
NPHPOZE, KPUCTAIIBI B IpupoJe, usrydeHne ColHIla, 3aMep3aHie BOJIOEMOB, MOPCKHE OPH3EI,
00pa3soBaHUe POCHI, TYMaHa, HHEsl, CHEra; dJIEKTPUYECKUE SBIEHHS B aTMOchepe, FTeKTPUUECTBO
’KUBBIX OPraHU3MOB; MarHUTHOE I0Ji€ 3eMJIH, Jpeid MOFOCOB, POJIb MArHUTHOIO IOJS IS
KH3HH Ha 3emyle, MOJSAPHOE CHSIHHE; NPH OJTOM MEPEBOAWTH IIPAKTHYECKYIO 3aj1ady B
Y4eOHYIO0,BBIIETIAT CYIECTBEHHBIE CBOMCTBA/PU3HAKH (DH3HUECKUX SBICHMUI;

——OIHCHIBaTh HM3YYCHHBIE CBOWCTBA Tel U (QU3MUECKHE SBJICHUS, HCIOIB3YsS (GU3HUYECKHE
BEJINYMHBI (TEMIIEpaTypa, BHYTPEHHSS 3HEPIUsl, KOJMYECTBO TEIUIOTHI, yEIbHAS TEILIOEMKOCTD
BCIIECCTBA, yJelbHas TEIUIOTa IUIABJIEHHs, YAeIbHAas TeIloTa MapooOpa3oBaHMs, yelbHasl
TEIJIOTA CTOPaHUs TOIJIMBA, KOI(QQUIMEHT TMOJE3HOTO MAEHCTBHS TEIJIOBOM MAallIMHEI,
OTHOCHTE/IbHASL BJIAXHOCTH BO3J(yXa, OJJIEKTPHYECKUH 3apsl, CHJIa TOKa, JJIEKTPHYECKOE




HAIIpsOKCHHUE, CONPOTUBICHHE INIPOBOJHHMKA, YIEIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa H
MOIIHOCTD 3JIEKTPUYECKOTO TOKA); NPU ONMCAHHU IPABHIIBHO TPAKTOBATh (DH3UUECKHH CMBICI
HCIIONBb3YEMbIX BETMYHH, 0003HAYEHUs ¥ EMHALBI (H3MYICCKUX BEMYUH, HAXOIUTH (GOPMYIIBL,
CBS3BIBAIOIINE JAHHYIO

(DU3MYECKYIO BETMYMHY C APYTMMH BETHYMHAMH, CTPOHTH rpauKy U3y4YEHHBIX 3aBUCHMOCTEH
(bU3HYECKHUX BEJINYHUH;

XapaKTepU30BaTh CBOMCTBA Tell, pU3MUECKHE SBICHUS U MPOLECCHI, UCIIOJb3YsS OCHOBHBIC
TIOJIOKEHMS MOJICKYISIPHO-KMHETHYCCKOM TEOPHU CTPOEHHS BEIIECTBA, IPUHIIUII CYNIEPIIO3UIIHN
noJiel (Ha Ka4eCTBEHHOM yPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JUIs ydyacTKa IelH,
3aKoH JDKoyns—JleHna, 3aKOH COXpaHeHHMs OSHEPrHH; IpPH 3TOM JaBaTh CJIOBECHYIO
(opMyIHpPOBKY 3aKOHA M 3aITHCHIBATE €r0 MaTEMATHYECKOE BBIpa)KEHUE;

——OOBSCHATh (PH3HUYECKHE TIPOIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTyanui
TIPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPHYUHHO-CIICICTBEHHBIE CBA3H, CTPOHTH
OOBsICHEHHE M3 1—2 JIOrMYeCKHX LIaroB ¢ OMOpol Ha 1—2 W3y4eHHBIX CBOHCTBA bu3nueckux
SABJICHAH, PU3MYECKUX 3aKOHOB HIIH 3aKOHOMEPHOCTEIA;

peIiaTh pacy€THele 3amaud B 2—3 JEHCTBHS, HCIONB3Ys 3aKOHEI M (hOPMYIIbL,
CBA3BIBAIOIIME (DM3MYECKHE BEIMYMHBI HA OCHOBE AHATM3a YCIOBHS 3a/aud 3alyChIBATDH
KpaTKoe yCJIOBHE, BBLIABIIATH HEAOCTATOK JAHHBIX AN PEUIeHHs 3a1aud, BHIOMPaTh 3aKOHBI U
hopmybl, HEOOXOMMMBIE IS €€ pPelleHHs, MPOBOMTb PacueThl U CpPaBHHUBATh MOJIyYECHHOE
3HAYCHUE (PU3HYECKON BETMUMHBI C M3BECTHBIMHU JIaHHBIMH;

pacmo3HaBarhk MPOOIEMBI, KOTOPbIE MOXHO DPEIIMTh MPH IOMOIIH (DH3HYECKUX METO/IOB;
UCIIOIb3ysl OMUCAaHME HCCIIENOBAHWS, BBIAEIATH IIPOBEPSIEMOE MPENNOI0KEHNE, OLEHUBAThH
NPaBUJILHOCTD MOPSIIKA TPOBEICHHS UCCIICI0BAHHUS, JI€IaTh BHIBOIBL;

TIPOBOJIMTE OMBITHI 10 HAOIOACHUIO (DU3MYCCKUX SBICHUH MM (DH3MYECKHX CBOMCTB Te
(Kamu/UIpHBIE  SBJICHHS, 3aBHCHMOCTh JIaBEHMS BO3AyXa OT €ro oOBEMa, TeMIIEpaTyphbl;
CKOpOCTH nporecca OCTBIBaHUs/HarPEBaHUS pH U3ITy4YeHUH oT BeTa
M3ITy4YaOIICH/OrIOmAONIeH  TOBEPXHOCTH; CKOPOCTh HCIAPEHHS BOABI OT TEMIIEPATYPHI
)KUJIKOCTH H IUIOMIAN €€ MOBEPXHOCTH,

SJICKTPU3AIUA TEJT U B3aHMMOJECHCTBUE DJIEKTPUYECKHUX 3apAIOB; B3aUMOACHCTBHE MOCTOSHHBIX
MarsuToB, BHU3yallM3allis MarHUTHBIX IIOJIEH MOCTOSTHHBIX MAarHUTOB; AEHCTBHS MATrHHTHOI'O
071 Ha TPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHWTA, CBOWCTBA 3JIEKTPOIBHIATEINS
TMOCTOSHHOTO TOKa): (hOPMyYJIMpPOBaTh MPOBEPSEMBIC HPEIIONOKEHHS, COOGUPATh YCTAHOBKY U3
TIIPE/ITIOKEHHOTO 000y 10BaHHS; OMCHIBATE XOJ OIBITA M (OPMYTHPOBATH BBIBOIBL,

BBIIIOJIHATD NPSIMbIE H3MEPEHUSI TEMIIEPATYPhl, OTHOCHTEIBHON BIAKHOCTH BO3/yXa, CHJIbI
TOKa, HANpsHKCHHA C MCIOJB30BAHUEM aHAOTOBBIX IIPUOOPOB M JAaTYUKOB (DH3HYECKHX
BEJIMYUH;

CPaBHHUBATB PE3YJIbTAThl U3MEPEHHUI ¢ YUETOM 3aJaHHON aOCOIFOTHON MO PENIHOCTH;

IIPOBOZIUTE MCCJIEIOBAHME 3aBUCHMOCTH OJHOM (DU3MYECKONW BENHYHMHBI OT JAPYIroi c
UCIO/IL30BAHUEM TIPAMBIX H3MEPCHHH (3aBHCHMOCTH COIIPOTHUBIICHHS IMPOBOJIHHKA OT €ro
AVIAHEL, IIOMAH  TIOTIEPEYHOTO CEUCHHSI U YIETLHOTO COMPOTHBIICHHS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, HIYHIEr0 4Yepe3 IMpPOBOJHHK, OT HANPSDKCHHS Ha IIPOBOIHHUKE; HCCIIEIOBAHHE
[IOCI€/I0BATEIBHOTO ¥ MApaJUIEJIbHOTO  COEMHEHHH  IIPOBOJHWKOB):  IIAHUPOBATH
HCCIIEI0BAHNE, COOMPATh YCTAHOBKY M BBINOIHSTH H3MEPEHHUS, ClIeys MPELTOKEHHOMY ILIaHY,
(DUKCHpOBaTh pe3yNbTATHI MOJYYEHHOH 3aBUCHMOCTH B BHE TAOIHIl H rpaguKoB, jaeiath
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHMUS;

IIPOBOIUTE KOCBEHHBIC H3MEPEHUS (H3MYECKUX BedW4uH (yAelbHas TeIIOEMKOCTh
BEIIECTBA, CONPOTHBICHHE IIPOBOAHMKA, pabOTa M MOIIHOCTH 3JIEKTPHYECKOTO TOKA):
I7IAHAPOBATh M3MEPEHUs, COOMPATh JKCIEPUMEHTATBHYIO YCTAHOBKY, CIEAYs MpPeIT0KeHHON
UHCTPYKIIUH, U BEIYUCIIATH 3HAUECHHE BEJIMYUHBL;

———coOmonaTh TpaBWia TEXHUKH 0€30IMacHOCTH npu  pabore ¢ 1abOpaTOpHBIM
o0opyIOBaHHEM;

XapaKTePH30BaTh NIPUHLHUIIEI JCHCTBHS H3YYEHHBIX IPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpPOH Ha MX ONHCAaHWs (B TOM 4YHCJE: CHCTEMa OTOIUIEHHS IOMOB, TMIPOMETp, MapoBas




TypOHMHa, aMIepMETp, BOJBTMETP, CUETUHK SJICKTPUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
pudOPbI, HarpeBaTeIbHbIC AJTCKTPOIIPHOOPHI

(IpUMEpEI), INEKTPHUYECKUE TIPEIOXPAHUTEIH; 3JIEKTPOMArHHT, 3JI€KTPOIBUIATEb MOCTOSHHOTO
TOKA), MCIIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3HYECKHMX SIBIECHHH W HEOOXOJUMbIE (pHU3HUECKHE
3aKOHOMEPHOCTH;

PacIio3HaBaTh IPOCTHIE TEXHUUYECKHE YCTPOUCTBA M H3MEPHUTEIbHBIE IPHOOPHI IO CXeMaM U
CXEMAaTH4YHbIM DPHUCYHKaM (XKHMIKOCTHBI TEPMOMETpP, TEPMOC, ICHXPOMETp, THTPOMETP,
JBUTaTelb BHYTPEHHETO CTOPAHHUs, JIEKTPOCKOI, PEOCTaT); COCTABISATh CXEMBI JJIEKTPHYECKUX
LENEH ¢ MOCIENOBATENbHBIM U MAapaUIeIbHBIM COSIMHEHHUEM DJJIEMEHTOB, pa3iinyas YCIOBHbBIE
0003HauECHUS TIEMEHTOB JIEKTPHUYECKUX IIETEH;

——OCYIIECTBIATh MOUCK HH(pOpMANMU (U3MUECKOro colIepXkaHusi B ceTw VIHTepHeT, Ha
OCHOBE HMEIOINUXCSl 3HAHUW U MYTEM CpPaBHEHUS JOTOJTHHUTEIBHBIX HUCTOYHUKOB BBIIEISATH
HH(DOPMAIIHIO, KOTOpas SBISETCS IPOTHBOPEUNBOM HUIIM MOXKET OBITH HEJOCTOBEPHOM;
HCIOJIL30BaTh IIPH BBINOJHEHUN YUeOHBIX 3a/laHUH HAy4HO-TIOMYJSIPHYIO JUTEpaTypy
(u3nuecKkoro comepXaHMs, CHOPABOYHBIE MAaTEPHAbl, PECYpChl CeTH WHTEpHET; BIAIETh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAIMH H3 OIHOH 3HAKOBOM
CHCTEMBI B JIPYTYIO;

——Co03J1aBaTb COOCTBEHHbIE THCHMEHHBIE W KpaTKWe YCTHBIE COOOIIeHus, o0oOmas
HHGOPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB (PU3HYECKOTO COAEPIKAHHMS, B TOM YHCIIE MyOIUYHO
MPENCTABIATh PE3YJIbTAaThl INPOCKTHONM MM HCCIIENOBATEIbCKOM JEATEIbHOCTH; MPH 3TOM
IPaMOTHO HKCIIO/Ib30BaTh HM3YYEHHBIH MOHATHHHBIA ammapaT Kypca (H3MKH, COMPOBOXKIATH
BBICTYIUIEHHE IIPE3EHTALUEH;

[pH  BBIIOJHEHMHM YYEeOHBIX IIPOEKTOB U HCCICIOBaHUN (U3UUECKUX IPOLECCOB
pacnpenensaTh 00SI3aHHOCTH B IPYIIe B COOTBETCTBHHU C MTOCTABICHHBIMHU 3a7a4aMH, CJIEIUTh 3a
BBITIOTHECHWEM IIJIaHA JCHCTBHI M KOPPEKTHPOBATh €ro, ageKBaTHO OIEHUBATH COOCTBEHHBIM
BKJIaJl B JIEATEIBHOCTh IPYIIIbI, BBICTpPAUBaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBUE, MPOSBISSL
TOTOBHOCTB pa3periaTth KOHMIHAKTHIL.
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