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IMosicHuTEe ILHASA 3aIHCKA

Quspka kak Hayka o HamOoliee OOIIMX 3aKOHAX MPHPOIBI, BHICTYIIas B KadecTBE
y4eOHOro mnpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIal B CHCTEMY 3HaHUH 00
OKkpyxatomeM Mupe. OHa pacKpbIBAET POJIb HAYKH B DKOHOMHYECKOM M KyJIBTYPHOM pPa3BUTHH
o0miecTBa, crnoco6cTBYeT GOPMUPOBAHUIO COBPEMEHHOTO HAYYHOI'O MUPOBO33PEHHS.

IIporpaMma cocraBieHa ¢ ydeToM TpeGOBaHHM K pe3yjibTaTaM OCHOBHOTO OOIIEro
00pa3oBaHus, NPE/ICTABICHHBIX B (heiepabHOM rOCy1apCTBEHHOM 00Pa30BaTEIbHOM CTaHIapTe
oOmero oOpa3oBaHHsS BTOPOTO IOKOJEHHS W  COAEHCTBYET COXPAaHEHHIO €JMHOIO
00pa3oBaTeNbHOTO MPOCTPAHCTBA.

Hcxons m3 oOIIMX MOMOXKEHWH KOHIENIHHA (U3HYECKOro 0OpasoBaHUs, TaHHBIN
Kypc GH3MKH IPU3BaH peIiarh CIIeYIOIHE 3a1a9u:

- co31aTh yCJIOBHS [UIS (POPMHUPOBAHHS JOTHYECKOTO W aOCTPAKTHOTO MEBIIUICHHS Y
IIKOJIBHUKOB KaK OCHOBBI MX JaJbHEUIEero 3pGeKTHBHOTO 00yUECHHS;

copmupoBaTh HabOp HEOOXOMMMBIX ISl JATbHEHIIEr0 OOYYEHHsS MPEIMETHBIX H
00mey4eOHbIX yYMEHHI Ha OCHOBE pEINCHUS KaK IPEIMETHBIX, TAK M HMHTErPUPOBAHHBIX
KU3HEHHBIX 33]1a4;

00€CIeYnTh NPOYHOE M CO3HATEIBHOE OBJAJCHHE CHCTEMOW (U3MYECKHX 3HAHMU U
YMEHHH, HEOOXOOMMBIX /I NPHUMEHEHHS B MPAKTHYECKOW IEATEIBHOCTH, JUIS H3yYEHHUS
CMEXHBIX JUCHHMILIMH, MU IPOJODKEHHs 0O0pa3oBaHUs; OOECIEYHTh HWHTEUIEKTYaIbHOE
pasBuTHE, CHOPMHUPOBATH KAUeCTBA MBILILICHHS, XapaKTEPHBIE Il (PU3UUECKON JEATENLHOCTH U
HEeO0O0XO0MMBIE IS TOJTHOLCHHON JKH3HU B OOIECTBE;

chopmupoBarh mpejcTaBiIeHHe 00 HIAEAX W MeTonax (u3Mkm, 0 (u3MKe Kak (opme
OIUCAHHS U METOJIE TIO3HAHUS OKPYXKAIOIIETr0 MHPa;

copMHupoBaTh NpEACTaBICHHE O (U3KKE KaK 4YacTH OOINEYETOBEUECKON KYIBTYPHI,
NOHMMaHKME 3HAYMMOCTHU (PU3UKH JJIs1 OOIIECTBEHHOTO TpOrpecca;

copMHupoBaTh YCTOWYMBBIH HHTEpec K (H3MKE HAa OCHOBE IU((HEPEHIMPOBAHHOIO
N0JX0/1a K YYalUMCS;

BBISIBUTH M Pa3sBUTh TBOPYECKHE CIIOCOOHOCTM HA OCHOBE 3aJaHHii, HOCSIIUX
HECTaHIapTHEIN, 3aHMMAaTeIbHBIA XapakTep.

OObmee 3HadeHne GU3MKH, KaK COCTABHON YacTH OOINEr0 0Opa3oBaHHs COCTOMT B TOM,
9YTO OHA BOOPYXKAeT WIKOJbHMKA HAYYHBIM METOJOM TIO3HAHUS, IO3BOJIAIONIMM IOJy4aTh
OOBEKTUBHBIE 3HAHUS 00 OKpyXKarouieM Mupe. Tak CeroHs SKCIEPUMEHT ABISETCS HCTOYHHKOM
3HAHWKW W KPHUTEPHEM HMX MCTHHHOCTH B Hayke. KOHIENIMs COBPEMEHHOIO 0Opa3oBaHUs
NOApasyMeBaeT, YTO B y4eOHOM OSKCHEpHUMEHTE BEOYIIYI0 pOJb JIOJDKEH 3aHSTh
CaMOCTOSITC/IBHBIM ~ MCCIIENOBATENbCKUM  ydeHWYeckuit  skcmepumeHT.  CoBpeMeHHbBIE
IKCTIEPUMEHTA/IbHBIE MCCIIEIOBAHUS 10 (U3UKE YXKE€ TPYAHO NPEACTaBUTH 0e3 HCIOJIb30BaHUS
HE TOJBKO AaHAJIOrOBBIX, HO W HHM(POBBIX H3MEPUTENBHBIX INpuOopoB. B ®denepamsHOM
rOCyJIapCTBEHHOM 00pa30BaTebHOM YKa3aHO, YTO OJHMM W3 YHHUBEPCAILHBIX yUYEOHBIX
ACHCTBHM, IPUOOPETAEMBIX YUAITUMHUCS, TOJDKHO CTaTh YMEHHE «IIPOBEIEHHS ONBITOB, IIPOCTHIX
OKCIIEPUMEHTAIILHBIX HCCICIOBAaHUN, MPSMBIX U KOCBEHHBIX HM3MEPEHHH C HCIOJIb30BaHHEM
AHAJIOTOBBIX ¥ HU(DPOBBIX U3MEPUTEIBHBIX IIPHOOPOBY.

O6yuenue ocymectBisiercss npu moiepxke LleHTpa 00pa3oBaHHs €CTECTBEHHO-
Hay4HOH HanpaBeHHOCTH «Todka pocra», KOTOPBIH CO3MaH /Ul Pa3BUTHSA Y OOYYaArOIIHXCS
€CTECTBCHHO-HAYYHOM, MAaTeMaTH4yeCKoi, HH(OPMAIMOHHOW TPaMOTHOCTH, (HOpPMHPOBAHHS
KPUTHYECKOI'0 ¥ KPEAaTUBHOI'O MBIIIJIEHHS, COBEPIIEHCTBOBAHHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HaMpaBJICHHOCTH, @ TAKXe I IPAKTHYECKOH OTpaboTKH yd4eOHOro Marepuaya 1o yueOHOMY
npeamery «Puzmkay.

-1CJIA U3YUCHUA IPpEAMETA

W3ydyenne ¢Gu3MKM Ha CTYNEHH OCHOBHOTO 00mero o0pa3oBaHHs HampaBieHO Ha
JOCTHIKEHHE CIIEIYIONHX IeITei:



-OCBOEGHHE 3HAHUH O MEXaHWYECKUX SIBJICHHUSAX, BEIHYHHAX, XapaKTEePU3YIOIMUX ITH
SIBJICHHUS, 3aKOHAX, KOTOPHIM OHHU IOJYUHSIOTCS, METOJaX HAy4YHOTO IO3HAHUS TPUPOILI U
(GopMHpoBaHHEe HA 3TON OCHOBE MPECTABIEHHH 0 PU3UIECKON KaPTUHE MUPA;

-OBJIQJICHHE YMEHHSAMH IPOBOJWTH HAOIIONEHHS IPUPOAHBIX SBICHUH, ONUCHIBATL H
0000ImaTh pe3yabTaThl HAONIOACHHMN, WCIOJIBb30BaTh IPOCTHIE M3MEPHUTENBHBIE MPUOOPHI IS
u3ydeHHs (QU3HUECKUX SIBJICHHM, MPEICTaBIATH Pe3yJIbTaThl HAOIIONEHHH WM M3MEPEHHM C
IIOMOIILIO TaOMIHIL, TPaMKOB U BBISIBIISATE HAa 3TOW OCHOBE 0COOBIE 3aKOHOMEPHOCTH, TPUMEHSITh
NOJY4YEeHHBIE 3HAHUSA JUId OOBSCHEHHUS DPa3HOOOPA3HBIX NPHUPOIHBIX SBJICHHUH U MPOIECCOB,
NPUHIMIIOB I€HCTBHS BKHEHIINX TEXHUUECKUX YCTPOMCTB, /s pelieHus pU3nuecKux 3a1ad;

-pa3BUTHE  II03HABATEIBHBIX  HHTEPECOB, HMHTEIUIEKTYAIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEHN, CAMOCTOSITEIEHOCTH B TPUOOPETEHUH HOBBIX 3HAHUM, IIPH PEIIEHHH (U3HIECKHUX
3aa4 W BBIIOJHCHHHM  OSKCIEPHUMEHTAIBHBIX  HCCIENOBAHMW C  HCIOJIH30BaHUEM
UH()OPMAIHOHHBIX TEXHOJIOTHIA;

-BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH T[IO3HAHHS 3aKOHOB MPUPOIBI, B
HEOOXOJMMOCTH pPa3yMHOTO HCIOJB30BaHHS JOCTIKEHHM HAyKM W TEXHOJIOTHH IS
JATbHEUINETO Pa3BUTUS YEIOBEYECKOro OOIIECTBa, YBAXKEHHS K TBOpIAM HAYKH U TEXHUKH,
OTHOIIEHHS K PHU3HUKE KaK K HJIEMEHTY 00IIe4eI0BEYeCKOM KYIBTYPHI;

-HMCII0JIb30BAHKME IIOJYYECHHBIX 3HAHUW M YMEHHH IS pEIIeHUs MPaKTHYECKUX 3a/ad
MOBCEJIHEBHOM  JKM3HHM, oOecmeueHusi O€30MaCHOCTH CBOEH  KHM3HHM, palMOHAIBHOTO
UCIIOJIb30BaHMsI U OXPAHBI OKPYKAIOIIEH CPeIbl.

Paboyas nporpamMma 1o ¢usuke s 8 Kacca cocTaBlieHa Ha OCHOBE:

@enepanbublii 3ak0H 0T 29.12.2012 Ne 273-03 (pexn. ot 31.07.2020) «O6 obpazoBaHuH B
Poccuiickoit @enepanum» (¢ U3M. U 1011, BCTyIL B cuy ¢ 01.09.2020).

I'ocynapctBennast mporpamma Poccuiickoit ®@enepanun «Passutre obpazoBanus» (yTB.
ITocranosnennem IlpaBurenscta PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yrBepK-
JISHUH TOCYIapCTBEHHOM MporpaMMbl Poccuiickoit @enepannu «Pa3Butue o6pa3oBaHusy.

@enepabHbIi  TOCYJAapCTBEHHBIA 00pa30BaTENbHBIN CTAHJAPT OCHOBHOIO OOMIEro
obpasoBanus (yTB. IpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit Penepanun ot
17.12.2010 Ne 1897) (pea. 21.12.2020 —8T. nokoneHwue)

IIpumepHas ocHOBHas oOpa3oBaTelbHAsl MPOrpamMMa OCHOBHOIO OOIIEro oOpasoBaHUs
(omobpena pemieHueM (enepaabHOro y4eGHO — METOAMYECKOrO OOBEAMHEHHS 110 OOIIEMY
o0paszoBanuH, poToko ot § ampenst 2015 r. Nel/15);

IIpuka3 MunuctepceTBa npocemenus Poccuiickoit @enepanuu ot 28 nexabps 2018 r. N
345" u npukazoM Munnpocsemmenus Poccun ot 18.05.2020 N 249 u ot 20.05.2020 Ne254 "O
BHECEHHHM W3MEHEHMH B (QenepaipHbIi TnepedeHb yYeOHHKOB, PEKOMEHIYEMBIX K
UCTIONB30BAaHUIO  MPH  pead3allid  HMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEJIHUTAIUIO
00pa3oBaTeNbHBIX MNPOrpaMM HAYAIBHOIO OOINETO, OCHOBHOIO OOIIEro, CPEJHEr0 OOIIEro
oOpa3oBaHHUs», =

IIpumepHas nmporpaMmma OCHOBHOTO 0011ero obpazoBanust o ¢usuke VII—IX Knaccol A.
B. Ileppimkuna (6a30BbIit ypoBens),2020 r.

Conepixanue yue0HOro npeamera

TemoBsle siBIEHUS

Tennosoe neuxenue. Tepmomerp. CBA3b TeMIIEpaTyphl CO CPEIHENR CKOPOCTHIO JIBHKEHHUS
ero Mmonekya. BryrpenHss osHeprus. J[Ba cmoco0a W3MEHEHHsS BHYTPCHHEH SHEPrHH:
Temonepenaya M pabora. Buasl Temnomepenmaun. KommuecTBO  TemnioThl Y aenbHas
TEIJIOCMKOCTE BELIECTBA. Y Ie/IbHAs TEIUIOTAa CTOPAHUS TOIUIMBA. 3aKOH COXPAHEHHS SHEPIUH B
MEXaHUYECKUX U TEIUIOBBIX Mpolleccax.

V3MeHeHHe arperaTHbIX COCTOSIHUAM BEIECTBA.

ArperaTHele COCTOSHHS BellecTBa. [lmaBleHWe W OTBepacBaHHe Tejl. Temmeparypa
IUIABJICHHs. Y IebHas TeIioTa IUiaBieHus. Vcmapenwe u xoHaeHcanus. HacelmeHHBIA map.
OrHocuTenbHas BIAXHOCTH BO3dyxa U ee uaMepenue. [lcuxpomerp. Kumenue. 3aBHCHMOCTH



TeMIepaTypsl KHIIGHHS OT JaBjieHus. Y/elbHas TeIuioTa napooOpasoBanus. OObsicHeHHE
M3MCHEHHUS] arperaTHBIX COCTOSHMH HAa OCHOBE MOJICKYJISIPHO-KHHETHYECKHX MPEICTABICHHH.
[IpeoGpa3oBanusi SHEPrud B TEIUIOBBIX JBHrareisxX. J[Burateab BHYTPEHHEIO CropaHwus.
[lapoBas TypOuna. Xonomwibhuk. KITJ[ TermoBoro asurarens. DKOIOTHYECKHE po0OIeMBI
UCIIOJIb30BaHMSI TEIVIOBBIX MAIIIMH.

DIEKTPUUYECKUE SIBIICHUS

Dnektpu3anus Ted. JIBa poaa 3JMeKTpUYEcKHUX 3apsanoB. [IpoBOAHHMKH, HENPOBOJHUKH
(AMANMEKTPUKHU) U TIOJIYIPOBOIHMKH. B3auMOeHCTBHE 3apsKEHHBIX TEJl. DJICKTPHYECKOEe MOJE.
3aKOH COXPAHEHHS >JIEKTPHYECKOro 3apsja. JleIMMOCTh JNEKTPHUYECKOrO 3apsia. DIeKTPOH.
CtpoeHue aToMOB.

DJIEKTPOMAarHUTHBIE SBICHUS
MarHuTHOE TOJ€ TOKA. JDJIEKTPOMAarHWUTBl M WX IpuMeHeHHe. [IoCTOSHHBIE MAarHHUTBL
Maruuthoe mone 3emid. MarHuTHble Oypu. [IedcTBHE MarHWTHOTO MOJ Ha IPOBOIHHK C
TOKOM. DJIeKTpoiBUraresb. JJuHaMUK 1 MEKpO(OH

CBeTOBBIE SIBICHUS

Uctounuku cBeTa. IIpIMOJMHEHHOE PpAaclpOCTpaHEHHWE CBeTa B OJHOPOIHON cpefe.
OtpaxeHne cBeTa. 3akoH oTpaxeHus. ILiockoe 3epkano. IIpenomienue cBera. JInnza.
®OKyCHOE PacCTOSHUE U ONTHYECKas cwia JMH3bL llocTpoenue uzobpaxkenuit B imH3ax. I'mas
Kak onTHyeckas cucreMa. Jlepekrsl 3peHus. ONTHYECKHe PUOOPEL

TemaTu4eckoe IJIAHUPOBAHUE

Kon-Bo
HawumeHoBaHMe pa3/ienoB H TEM
4acoB
1 | TertoBbIe SIBICHUS 13
2 | DIEKTpUYECKHE SIBJICHHUS 13
3 | DaeKTpOMarHuTHBIC SBJICHUS 4
4 | CBeToBBIE BIICHUS 4
UTOT'O 34
KasenaapHo-TeMaTHUecKoe IIaHupOBaHKe 1o mpeaMeTy usuke 8 xiacce
Ne HaumMenoBanue pa3ienoB U TeM KonuuectBo | Wcnons3oBanue
4acoB 00opynoBaHHUs
«Touka pocray
TenJioBble siBJICHUSA h 13
1 | 1.TemnoBoe nBmwkenue. Temneparypa. BHyTpennss 1 JlemoHcTpanus
SHEPrus Ha nU(poBOH
CrniocoObl M13MEHEHHS] BHYTPEHHEH SHEPIUy Tela. nabopaTopuu
TennonpoBoIHOCTH «3mepenune
TEeMIIepaTypb»
2 | 2. Konsekuus. U3nyuenne KomudecTBo TemoTel. EquHAIIBL 1
KOJINYECTBA TEILIOTHI
VY nenbHas TEIJIOEMKOCTh. PacueT Konu4decTBa TEIIOTEI,
HeOOXOMMOTO JIJIsS HAarpeBaHUS WK OXJIaXKIECHUS Tella
3 | 3.TB, JlabopatopHnas pabota Ne 1 no teme: «CpaBHeHHE 1 udp. JIab.
KOJIMYECTBA TETUIOTHI IPH CMEIIUBAaHUH BOBI Pa3HOM «Touka pocra»
TEMIIePATypPhI»




4 | 4.Tb. JlaboparopHas paGora Ne2 o teme: «V3meperue 1 [Tudp. JIab.
YICIBbHOW TEIIOEMKOCTH TBEPIOTO TEJIA» «Touka pocray

5 | 5.0Heprus TommmBa. Y enbHas TEMIOTa CrOpaHus 1

6 | 6.3aKOH COXpaHEHHS U IPEBPAIEHHS YSHEPTHH B 1
MEXaHUYECKHUX M TEIJIOBBIX MPOIIECcax

7 | 7.ArperartHble coCTOSHH BemecTBa. [ iapienue u 1 Mudp. Jlab.
OTBEP/JICBAHHE KPUCTALTHYECKUX TeJl «Touka pocta»

8 | 8.'paduk nnaBaeHus 1 OTBEpAEBAHUS KPHCTAITMYECKAX 1
TeJl. Y AebHas TEIIoTa IUIABIEHUS

9 | 9.Mcnapenue. HachlmeHnbIi 1 HeHACHIIEHHbLIA nap. 1

10 | 10.[Tornomenne sHEPryy MpK UCIIAPEHHUH KUIAKOCTH U 1
BBIJICTICHHE €€ NIPU KOHIEHCAIUU

11 | 11.Kunenne. Braxxaocts Bo3myxa Y epHast TemioTa 1
1apooOpa3oBaHMsI U KOHIECHCALUH

12 | 12.Pabota rasa u napa npu pacimmpenun. [[Burareiis 1
BHYTPEHHETO CrOpaHus

13 | 13.ITapoBas Typ6una. KI1J] TermioBoro nsuraress 1 [Mudp. JIab.
Jlaboparopnas pabora Ne3 «M3mepeHue BIaKHOCTH «Touka pocray
BO3/TyXa»

DJIeKTPUYECKHE SIBJICHUS 13

14 | 1.DneKkTpu3anus e npy conprMKOCHOBEHHH. 1
BsanmoeiicTBrE 3apsykeHHBIX Tell.

15 | 2.9mexTpockon. Diekrprueckoe moe. JeIuMocTs 1 DIeKTPOCKOI
SJIEKTPHYECKOT0 3apsaa. J1eKTpoH. CTpoeHne aTOMOB
OOBscHEHHE TEKTPUYECKUX SBICHHUM. [IpoBoHHKH,

HOJTYNPOBOTHUKH M HEPOBOIHHUKH 3JIEKTPHUECTBA
16 | 3.06bscHenne sneKTpHYecKuX ABNeHuH. [IpOBOIHUKH, 1 HaGop
NOJTYIIPOBOJTHUKH ¥ HENPOBOIHUKH DJIEKTPUYECTBA IPOBOIHUKOB.
[TonynpoBoaau

KOB H
JM3JIEKTPHKOB

17 | 4.Onexrpuuecknii Tok. ICTOYHHMKHM 31eKTPHYECKOTO TOKA 1

18 | 5.0nextpuueckas nens u ee coctaBHble yacTd. CHia TOKa. 1 Hudp. JIab.
Enununet cunbl Toka. M3MepeHue CHIbI TOKa. AMITepMeTp. «Touka pocray

19 | 6.Cuna toka. EnuHuns! cuiisl Toka. M3MepeHue CHITBI TOKA. 1
Amnepmerp.

20 | 7.Tb. Jlaboparopras pabora Ned no teme: «CHopka 1 Hudp. Jlab.
SNIEKTPUYECKOM LIENU U U3MEPEHHE CUJIBI TOKA Ha «Touka pocray
Pa3IMYHBIX YYaCTKAX LEIH»

21 | 8.Dnexrpuyeckoe HanpsDKeHHe. EIMHUIE HATIPSDKEHUS. 1
Bosbtmerp. M3Mepenve HanpsikeHus.

22 | 9.Tb. Jlabopatopnas paGora Ne5 mo Teme: «M3mepenue 1 [udp. JIab.
HaMpPsHKEHUS] Ha PA3JINYHBIX YYaCTKAxX LEMN» «Touka pocray

23 | 10.3akon Oma juis y4acTka nenu. PacueT conmpoTHBICHHS 1 Hudp. JIab.
IIPOBOJIHUKA. Y IEIbHOE COTPOTHBIICHHUE. «Touka pocta»
Tb. JlaGoparopnas paGota Ne6 mo Teme: «Perymmposanue (mer. pek. c. 85)
CHJIBI TOKA PEOCTATOMY

24 | 11.Tb. JIabopatopras pa6ora Ne 7 110 Teme: «Onpe/encHue 1 [Mudp. Jlab.
CONPOTHUBIICHHS C TIOMOIIBIO aMIIEPMETPA U BOJIBTMETPAY «Touka pocra»

25 | 12.IlocnenoBarenpHOe COETMHEHHE TIPOBOTHUAKOB. 1 Hudp. Jlao.

Hapanneanoe COCIMHCHHUE IIPOBOJTHUKOB

«Touka pocray




26 | 13.PaboTa anmeKTprUIecKoro Toka. MOIHOCTb. 1 [Mudp. JIab.
Tb. JIabopatopras pa6ota Ne 8 o teme: «M3mepenue «Touka poctay
MOIIHOCTH U pabOThI TOKA B 3JIEKTPUYECKOM JIaMIIe)

DJIeKTPOMArHUTHbIE SIBJICHUS 4
27 | 1.MarauTHOe 1oJie KaTyIIK| ¢ TOKOM. MarHuTHbIE TUHUH 1 JlemoHcTpanus
ODNEKTPOMAarHuThl ¥ WX IIPUMEHEHHE ¢ nudp nabd.
«W3yuenue mar-
HUTHOTO MOJIsA
MOCTOSIHHBIX
MarHUuTOB)

28 | 2.Tb. Jlaboparophas pa6ora Ne9 mo teme: «C6opka 1
3JIEKTPOMArHUTA U UCIIBITAHUE €TO0 JECHCTBHUSY.

29 | 3.IlocTostHHBIE MarHUTBLL. MarHUTHOE IOJIE TIOCTOSIHHBIX 1 Ha6op
MarHuToB. MarauTHOe nose 3emitd .JleficTBHE MAarHUTHOTO MOCTOSIHHBIX
110J1s1 HA TIPOBOJHUK C TOKOM. MarHuTOB

30 | 4.Tb. JlaboparopHras pa6otaNel0 1o Teme: «M3yuenue 1 Monens
AIICKTPHYECKOTO JBHraTeNIsl HOCTOSHHOIO TOKa (Ha ANIEKTPHIECKOTO
MOJIEITH)». JIBUTATEIIS
CaetoBblIe AIB/ICHHS +

31 | 1.UcTrounuku cBeta. PacnpocTpanenue cBera. 1 [udp. JIaob.

«Touka poctay

32 | 2.0tpaxeHne cBeta. 3aKOH OTPaKEHHs CBETa 1 [{udp. JIab.
IInockoe 3epkaino. [Iperomienue caera. 3akoH «Touka pocta»
IIPEJIOMJIEHHSI CBETA

33 | 3.JIun3el. OnTHueckas cuia TuH3EL M306pakeHus, 1 Habop mun3
JIaBae€MBbI€ JINH30i.

34 | 4.Tb. Jlaboparopras padora Nel1 mo teme: «[lonyuenune 1 Ludp. JIa0.
M300paKeHHS TIPH TOMOLIH JTMH3bI» «Touxa poctay (

Ilnanupyembie pe3yIbTaThl H3y4eHHs y4e0HOr0 peaAMeTa

JUYHOCTHBIE PE3YJIbTaThI

Ilampuomuueckoe éocnumanue:

IIPOSIBJICHHE MHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM (U3NYeCcKOU
HayKH;

——LIEHHOCTHOE OTHOINCHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(PUZUKOB.

I paxcoanckoe u 0yxosHo-HpascmeenHoe 60cnumanue:

TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B O0OCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U ITHYECKHX
po0JIeM, CBA3aHHBIX C IIPAKTHYECKHM IPUMEHEHHEM JOCTHKEHUH QU3MKH;

———O0CO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKHUX MPUHIUIIOB B I€ATEIHLHOCTH YIEHOTO.
Ocmemuueckoe 6ocnumanue:

BOCIIPUATHE JCTETHYECKHX KadecTB (M3MUECKON HAyKH: €€ TapMOHHUYHOIO MOCTPOEHHS,
CTPOrOoCTH, TOYHOCTH, JTAKOHUYHOCTH.

Lennocmu Hayuno2o nosnanus:




——OCO3HaHME HEHHOCTH (M3UYECKOH HAYKM KaK MOIIHOIO MHCTPYMEHTA TIO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTaBISIOIIEH KYIILTYPHI;

Pa3sBUTHE HAYYHOH JTF0003HATEIFHOCTH, HHTEPECA K UCCIIEN0BATENbCKOM eI TEILHOCTH.
Dopmuposanue Kyibmypwl 300p06bsi U IMOYUOHATHLHOZO

onazononyuus:

——OCO3HAaHHE IIEHHOCTH 6€3011aCHOro 00pasa KM3HHM B COBPEMEHHOM TEXHOJIOTHIECKOM MHPE,
BOXHOCTH TNPABHJI O€30I1aCHOTO MOBEIEHHS HA TPAHCIIOPTE, HA JOPOTax, ¢ EKTPHUCCKAM HU
TeIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBHSX;

——C(hOPMHUPOBAHHOCTH HABBIKA pe(IIEKCHH, PU3HAHHUE CBOETO [paBa Ha OIUOKY M TaKOTO JKe
IpaBa y Ipyroro 4ejioBeKa.

Ipyoosoe 6éocnumanue:

AKTHBHOC y4aCTH€ B PEIICHHU MPAKTHYECKUX 3a7au (B pamMKaX CeMbH, IIKOJBI, TOPOJa,
Kpas) TEXHOJOTHYECKOH M COLHMAIBHOH HATPABIEHHOCTH, TPeOYIOIMX B TOM UHCIE H
(bU3MYeCKUX 3HAHMI;

MHTEPEC K IPAKTUIECKOMY H3YYEHHIO IPOPECCHI, CBSI3AHHBIX ¢ (PU3HMKOM.

Oxonoeuveckoe éocnumanue:

—OpHCHTallMs Ha INpUMCHEHHE (U3MYECKUX 3HAHWM /Ui pelleHHs 3amad B 00JacTH
OKPY’KalOIIeH Cpejibl, IJIaHUPOBAHHS MOCTYIIKOB M ONEHKH MX BO3MOXKHBIX MOCJIEACTBHH U
OKpPYIKaroLeH Cpebl;

——OCO3HaHHe ITI00AIBHOIO XapakTepa SKOIOTHYECKUX MPOGIIeM 1 ITyTeif X PeLICHHS.
METalpeMETHbIE Pe3yIbTaThI

Basoevie nocuveckue oeiicmsus:

BBISBIISTH U XapaKTePHU30BaTh CYHIECTBEHHBIE IIPU3HAKH O0BEKTOB (ABICHHMI);
YCTaHAB/IUBaTh CYIICCTBCHHBIA NPU3HAK KiIacCH(DUKALMK, OCHOBAHHUS IS OOOOIICHUS U
CPaBHEHHUS,

BBIBJISITE 3aKOHOMEPHOCTH W NPOTUBOPEYMS] B paccMaTpuBacMbIX (akTax, JaHHBIX U
HaOIIOIEHHUAX, OTHOCSAIIUXCS K (PU3MUECKHM SIBIICHHSM:;

BBIBJISITE  TIPUYMHHO-CJICJICTBEHHBIC CBS3H IPH H3YyYCHHH (GH3MYECKHX SBJICHUN M
IIPOLECCOB; [I€1aTh BBIBO/IBI C UCIIOIb30BAHUEM JIETYKTUBHBIX W HHIYKTUBHEIX YMO3aK/IIOYEHHH,
BBIZIBUTATh THUIIOTE3HI O B3aUMOCBA3SX (DU3HUECKUX BEJIMUUH,

CaMOCTOSITEIPHO BBIOUPATh CIIOCOO pelIeHHs: y4eGHOM (u3uyeckol 3amaud (CpaBHEHHE
HECKOJTbKAX BaPUAHTOB PEIICHHUS, BHIOOP HauOosiee MOAXOMAIIErO ¢ YYETOM CAMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHEB).

Basoevie uccneoosamenvcrue deticmeus:

UCIIOJIL30BAaTh BOIPOCHI KaK HCCIIEN0BATEIbCKAN HHCTPYMEHT ITI03HAHUS;

IIPOBOZIUTE IO CaMOCTOSATENIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHBINA (M3HYECKHi
SKCIEPUMEHT, HEOOJIBIIOE HCCIIeIOBAaHUE (PU3NUECKOTO SBIICHHUS;

—OICHHMBaTh Ha IPUMEHUMOCTb W JOCTOBEPHOCTH HHGPOPMAIMIO, MOJYYEHHYIO B XOJ€
UCCIICIOBAHHUS HIIU DKCTIEPHMEHTA;

——CaMOCTOATENbHO (OPMYJIMPOBaTh 0GOOIIEHHS! W BBIBOJBI 110 PE3y/IbTATaM IIPOBEASHHOrO
HaOJIFOICHUS, OTIBITA, HCCIIEIOBAHUS,

TIPOTHO3MPOBATE BO3MOXHOE [allbHEHINEe pa3BUTHE (U3UUECKUX IPOILECCOB, a TaKXKe
BBIZIBUTaTh NPEIIOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Paboma c ungpopmayueii:

IIPUMCHATL  Pa3IMYHbIE METO/BI, WHCTPYMEHTBl M 3alpOChl HPH IOWCKE W OTOOpE
MH(OPMAIMH UITH JAHHBIX C Y9ETOM IIPEUIOKEHHON YUeOHOM (DHU3HIeCKOH 3a1auK;
aQHAIM3UPOBATh, CHCTEMAaTH3HPOBATH U MHTEPIIPETHPOBATH HHPOPMAIIHIO Pa3IHYHEIX BH/IOB
1 HOpM IIpe/IcTaBIIEHNS;

——CaMOCTOSTEPHO BBIOMPATh ONTHMAIbHYIO (GOpPMY TpeiACTaBleHHs HMHPOPMALUH U
WUTIOCTPUPOBATh PEIIACMBbIE 3a[]a4M HECJIOKHBIMU CXEMaMH, AHarpaMMaMH, HHOM rpaduKoi u
UX KOMOMHAIHSIMH.

Cosmecmuas deamenvrnocme (compyonuyecmeo):




TIOHMMAThk M HCIONB30BaTh NPEHMYINECTBA KOMAHIHON M MHIMBHAYaIbHOH pabOTHI mpw
PEIIEHHN KOHKPETHON QU3HUYECKOi mpobIeMsbl;

UPUHUMATb TCIH COBMECTHOW JIEATEIbHOCTH, OPraHW30BbIBATH JEHCTBHS 10 €&
AOCTHICHHIO: PACHIPELCIIATE POJIM, 00CYXKIaTh MPONECCHl U PEe3yJbTAaThl COBMECTHOH paGOThI;
00001maTh MHEHHS HECKOJILKUX JIIOJICH;

BBITIOJIHATE  CBOKO 4aCTh PabOTHL, JOCTHras KauyeCTBEHHOTO Ppe3ylbTaTa 10 CBOEMY
HAIIpaBJICHUIO K KOOPJIMHUPYS CBOM JEHCTBHS C APYTMMH YJIEHAMH KOMAH/IBL:

—OLCHHBATH KAa4ECTBO CBOETO BKJIAAa B OOMIMH IPOXYKT MO KPHTEPUSM, CaMOCTOSATEIHHO
chOpMYIHPOBAHHBIM YYaCTHHKAMH B3aHMOICHCTBHSL.

Camoopeanuzayus:

BBISBJIATh NPOOIEMBI B XM3HEHHBIX W y4eOHBIX CHTYyaIHsX, TPeOYIOMX IS PEIICHHS
(Gu3nYecKuX 3HAHUIA;

—OPHCHTHPOBATbCS B pA3IMYHBIX IOAXOJaX MPUHATHS PEUICHHH (MHIMBHIyaIbHOE,
NIPUHSATHE PELICHHS B IPYIIIIE, IPUHITHE PEUICHUH IPYOi);

— CaMOCTOATENIBHO  COCTABJISATh QITOPUTM pEIIeHUs: (GU3MYecKOH 3amaud Wid  IUIaHa
HCCJICNOBaHMA € y4€TOM MMCIOLIUXCS PECYPCOB M COOCTBEHHBIX  BO3MOXKHOCTEIA,
apryMEHTHPOBATH NPeJUIaraéMble BApUAHTHI PEIICHHIA;

ZieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

Camoxonmponw (peghnexcus):

AaBatTh a/ICKBATHYIO OLICHKY CHUTYallMH U [IpeJyIarath IUIaH e& H3MEHEeHHS;

———OOBSICHATh NPUYMHBI JOCTHKEHHS (HEIOCTHKCHHS) PE3yIbTATOB JEATEIBHOCTH, J1aBaTh
OLIEHKY PHOOPETEHHOMY OIIBITY;

BHOCHTL KOPPEKTHBBI B NEATENBHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHHS (DH3HYECKOTrO
HCCIICTIOBAHHS MM MPOEKTA) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHMBIIMXCS CHTYAIH,
YCTaQHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

——OLICHUBATL COOTBETCTBHE PE3YNIbTATA IIEJI U yCIOBHSIM.

IPEJMETHBIE Pe3yILTAThI

IIpeameTHBIE pe3yIbTaThl TOKHBI OTPAXATh ChOPMUPOBAHHOCTH Y 00YYaIOMUXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHSA: Macca W pasMepbl MOJIEKYJ, TEIUIOBOE IBMKCHHE aTOMOB H
MOJIEKYJL, arperaTHble COCTOSHUS BEIIECTBA, KPUCTALIMIECKHE W aMOP(HBIE Tella, HACHIIEHHBIIH
W HCHACBIICHHBIH I1ap, BIXHOCTb BO3YXa; TEMIEPATYPA, BHYTPEHHSS JHEPIHS, TEILIOBO
ABUTATEINIb; SNCMCHTAPHBIA OJICKTPHYECKHMH 3apsjl, SJICKTPHYECKOE TMOJe, TPOBOAHHUKH M
AUDICKTPUKH, IIOCTOSHHBIN 3JIEKTPHYECKHI TOK, MATHUTHOE TOJIE;

pasnu4ath  ABICHMA  (TEIUIOBOE  paCHIMPeHHe/CKAaTHe, TeIIoNepenaya, —TeIIOBOE
PaBHOBECHC, CMAYMBAHME, KANMIUIAPHBIE SBICHHSA, HCIApCHWE, KOHICHCAIMS, ILIaBICHHE,
KpuCTa/M3anus (OTBEp/€BaHUe), KHIEHHE, TeIUIonepeada (TemIonpOBOAHOCT, KOHBEKIHS,
U3Ty4CHHUE); DIEKTPU3ALMS Tel, B3aMMOEHCTBHE 3apsioB, AeHCTBHS JJIEKTPUYECKOTO TOKa,
KOPOTKO€E 3aMbIKa- .

HHC, B3aUMOJICHCTBHE MAarHWTOB, JNEHCTBHEC MAarHUTHOTO TONS HA IIPOBOHHK C TOKOM) TIO
OTHMCAHHUIO HX XapaKTEPHbIX CBOHCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIIMX aHHOE
bu3nyeckoe sBIEHUE;

Pacno3HaBaTh NPOABJICHHE H3YUYCHHBIX GU3MUECKUX SBICHHH B OKPYKAKOIIEM MHpE, B TOM
quClIe (pU3MUECKUe SBIICHHS B IPUPOJIE: OBEPXHOCTHOE HATSKEHHE W KallWUISIPHBIE SBJIEHUS B
TIPUPOAE, KPUCTAILIBI B IPUpPOJE, 3nydeHne CoNHIa, 3aMep3aHue BOIOEMOB, MOPCKHE OPH3bI,
oOpa3oBaHue POCHI, TyMaHa, HHESl, CHETa; dEKTPHIECKHE SBJICHHS B aTMocepe, ITeKTPUIECTBO
KUBBIX OPraHM3MOB; MAarHUTHOE Mojie 3eMM, Apeiid IMOMOCOB, pOJIb MArHUTHOTO OIS JUIS
KU3HM Ha 3emile, MONSAPHOE CHSHHE;, MpH 5TOM TIEPEBOLHTEH IIPAKTUYECKYIO 3a7a4yy B
Y4EOHYIO0,BBIIENISTh CYIECTBEHHBIE CBOMCTBA/IPH3HAKH (DH3HUECKUX SBICHHII:

—OINHCBIBATH H3YYCHHBIE CBOMCTBA TeN M (DH3UYECKHE SIBICHHS, MCIOIb3Ys (U3MYECKHE
BENIMYHMHBI (TEMIICPaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEILIOTHI, yAEIbHAs TEMI0EMKOCTh
BEIICCTBA, yIenbHAs TCIUIOTA IUIABICHHUS, yJENbHAs TEIUIOTa MapooOpa3oBaHHs, yeibHas
TCIJIOTa CrOpaHMsS TOIUIMBA, KOS(Q(HUIMEHT IONe3HOro MeHCTBHSA TEIUIOBOH MAIIKHBIL,
OTHOCHTC/IbHAs BIXHOCTb BO3JyXa, OJCKTPHYECKHH 3aps], CHIa TOKA, OSIEKTPHYECKOE




HalpsHKEHUE, CONPOTHMBICHHE MPOBOJHHMKA, YAETbHOE COIPOTHBICHHE BEIIECTBA, paboTa M
MOIITHOCTD SJIEKTPUYECKOTO TOKA); TP ONHCAHWH MPABHIBHO TPAKTOBATH (PUMUECKUH CMBICI
HCIIOJIB3yEMbIX BETHYMH, 0003HAYCHHS U €TMHHUIIB GU3NYECKUX BEIMYMH, HAXOIHTH (hOPMYJIbL,
CBSA3BIBAIOIIHE TAHHYIO

(H3MUECKYIO BENMUMHY C APYTMMH BETHYMHAMH, CTPOHTH rpaUKy U3y4YEeHHBIX 3aBUCUMOCTEH
(GU3HYECKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBA Tell, HYU3HIECKHE SBICHUS M IIPOIIECCHI, UCIOIb3Ys OCHOBHBIE
TIOJIOXCHHS MOJICKYIAPHO-KMHETHYECKON TEOPUH CTPOCHHS BEIECTBA, IPHHIIAI CYTIEPHO3HINH
nonel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsia, 3akoH Oma i ydacTKa IemH,
3akoH JDKoyns—JleHna, 3aKOH COXpaHEHMsl SHEPrHH; IpH 3TOM JaBaTh CJIOBECHYIO
(opMyIHpOBKY 3aKOHA H 3alHCHIBATH €0 MATEMATHIECKOE BBIPa)KEHUE;

——OO0BSCHATD (PU3NYECKUE IIPOLECCH M CBOHCTBA TEI, B TOM YHCIIE U B KOHTEKCTE CUTyanui
IPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH IIPUYHHHO-CIICJCTBEHHBIE CBA3M, CTPOHTH
00BsicHEHHE M3 1—2 JTOrHYecKuX mAroB ¢ Omopoi Ha 1—2 H3YYEHHBIX CBOMCTBA (hHU3HUECKUX
SABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

peliath pacy€THbIe 3amayM B 2—3 JeHCTBHS, HCIOIB3ysS 3aKOHBI H  (OPMYIIEL
CBA3BIBAIOIINEC (DM3MYECKUE BEIMYMHBL HA OCHOBE AHATM3a YCJIOBHS 3a/1a4d 3alHCHIBATH
KpaTKoe yCIIOBHE, BBIABIIATH HENOCTATOK JaHHBIX JUIS PEIICHUS 3a/aud, BHIOMpPATh 3aKOHBI H
hopMyIbl, HEOOXOMMMBIE IS €€ pPelleHHs, MPOBOXUTH PAacueThl U CPaBHUBATH MOJYYEHHOE
3HaYeHUE (PU3HYECKON BETUUHHBI C M3BECTHBIMHU JaHHBIMH;

pacnosHaBath MPOOJIEMbI, KOTOPBIE MOXXHO DEIIATh MPH IOMOIM (GH3HYECKHX METOIIOB;
HCIIONB3Ysl OIMUCAHUE MCCIICAOBAHHUS, BBIIEIATH IPOBEPSEMOE MPEIIONIOKEHHE, OLIEHHBATH
NPaBUJIEHOCTB MOPSJIKA TPOBEACHHS UCCIICI0BAHMS, I€]IaTh BHIBOIBL,

IIPOBOJIUTE OMBITHI 110 HAOMIONEHUIO (U3MIECKUX ABJIECHUH MM (DU3MUIECKUX CBOMCTB TeJ
(KaruyuIspHbIE SBICHHS, 3aBHCHMOCTh JABIEHHS BO3LYXa OT €ro 0o0BEMA, TEMIIEPATYPBL;
CKOPOCTH nporecca OCTBIBAHUSI/HAT PEBAHHUSI npu U3ITyYCHUU oT BETA
M3Ty4aOIICH/OrIOmAroNIell  MOBEPXHOCTH; CKOPOCTh WCIAPEHHS BOJBI OT TEMIIepaTyphbI
XKUJIKOCTH ¥ IUIOMIAIN €€ TIOBEPXHOCTH,

SJICKTPH3AlUs TEI U B3AaUMOJCHCTBHE 3JIEKTPHUYECKUX 3apsA/IOB; B3aUMOJCHCTBHE MOCTOSHHBIX
MarHuToB, BH3yallU3alliss MarHUTHBIX II0JI€H MOCTOSHHBIX MArHUTOB, ACHCTBUS MAarHUTHOTO
IOJI1 Ha NPOBOJHHK C TOKOM, CBOWCTBA 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOJBHUIaTEls
TIOCTOSHHOTO TOKa): (OPMYIHPOBATH IIPOBEPSEMBIE [PEATIONOKEHHS, COOUPAT YCTAHOBKY H3
IPEJINIOXKEHHOTO 000PY10BaHHs; ONHCHIBATH X0/ ONBITA B ((OPMYIHPOBATH BHIBOJIBL,

BBINOJHATE MPAMBIE U3MEPEHHUS TEMIIEPATyPhl, OTHOCUTEIBEHOM BIAXHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSOKCHMS C HCIONB30BAHMEM aHAJIOIOBBIX IPHUOOPOB M JATYMKOB (PU3MYECKHUX
BEJIMYHUH;

CPaBHUBATH PE3YJILTATHI U3MEPEHUH C y4ETOM 3a1aHHOM aGCOFOTHOM MOTPEIHOCTH;

TIPOBOZIUTH MCCIICN0BAHHE 3aBUCHMOCTH OJHOM (DM3MYECKOHl BENMYUHBI OT JAPYroM ¢
HCIIONE30BAHUEM TIPSIMBIX H3MEPEHHH (3aBHCHMOCTH COIPOTHBIEHHS IIPOBOJHHKA OT €ro
ATTHHBIL, IO MONEPEYHOr0 CEYCHUS U YIEIbHOIO COMPOTHBRICHUS BEIIECTBA IIPOBOIHUKA,;
CUJIBI TOKa, HAYHIEr0 4Yepe3 MPOBOJHMK, OT HANPSDKEHHS HaA IMPOBOJHHMKE; HCCIEJOBAHUE
NIOCICIOBATEILHOTO M MApaUIENIbHOIO  COEJMHEHHH  MPOBOJHHKOB):  MIAHMPOBATH
HCCIIe/IOBaHHE, COOUPATh YCTAHOBKY M BBIIOIHSTH H3MEPEHHS, CIIe/lys TPEIIOKEHHOMY ILIAHY,
(ukcHpOBaTh pe3yNbTAaTBl MONYYEHHOH 3aBHCHMOCTH B BHJE TAOIMIl H rpadukoB, nenarb
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

TPOBOJIMTL KOCBEHHBIC HU3MEPEHHMs (QH3UYECKHX BeIW4MH (yHeibHas TeIIOEMKOCTh
BCIICCTBA, CONPOTHBICHHE IIPOBOJHHMKA, paboTa M MOIMHOCTH 3JIEKTPHYECKOTO TOKA):
IJIAHUPOBaTh M3MEPEHHUsl, COOMPATh SKCIIEPUMEHTATBHYIO YCTAHOBKY, CIeIys MpelIoKeHHOMH
UHCTPYKIUH, ¥ BBIYUCIISATH 3HAYEHHUE BEJIHYHHBI,

——COOMNIOAaTh MpaBUIa TEXHHKH 0e30IacHOCTH TIpH  paGoTe ¢ J1aGOpaTOPHBIM
obopynoBaHueM;

XapaKTepu30BaTh MPUHIHIIBI ACHCTBHSA U3YYEHHBIX IPHOOPOB U TEXHHYECKHUX YCTPOMCTB €
ONMOpOH Ha MX ONHMCaHWs (B TOM YMCNE: CHCTEMa OTOIUICHHS JOMOB, TMITPOMETp, IapoBas




TypOHMHa, amIepMmerp, BOJIBTMETP, CYCTYMK JJICKTPHYECKOH SHEPruH, 3JIEKTPOOCBETHTEIBHBIE
NpUOOpEI, HarpeBaTeIbHbBIE 3JIEKTPOIIPHOOPEI

(puMepBI), 3JIEKTpHYECKHe [IPEOXPAHUTENHN; FIEKTPOMArHUT, SJIEKTPOABUIATENH TIOCTOSIHHOTO
TOKA), HCIIOJNB3ys 3HAHUS O CBOMCTBAX Gu3nYeCKUX SBIEHHH W HEOOXOIUMbIC busnueckue
3aKOHOMEPHOCTH;

Paclio3HaBaTh MPOCThIE TEXHUYECKHE yCTPOMCTBA M H3MEPHUTEIIbHBIE IpUOOPHI 10 CXEMaM U
CXCMaTHYHBIM ~PUCYHKaM (KMIKOCTHBIA TEpMOMETP, TEPMOC, TICHXPOMETP, THIPOMETP,
ABHUTATC]Ib BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOII, PEOCTAT); COCTABIATE CXEMbI IEKTPUUYECKHUX
UEMel ¢ Moc/Ie0BaTeIbHBIM U NapaUIeNbHBIM COCTHHEHHEM 3JIEMEHTOB, pa3jidyas yCIOBHBIE
0003HaYECHHS ITEMEHTOB AIEKTPUYECKUX ILIEMEH;

—OCYWICCTBIIATh TOHWCK HMH(YOPMAIUH (HH3UIECKOrO coaepxanus B ceTH HMHTepHer, Ha
OCHOBE HMEIOINMXCS 3HAHUN M IIyTEM CpaBHEHHS IOTOJHUTENBHBIX HCTOUHHKOB BBIJIENISITE
MH(OpMAaIHIO, KOTOpast SIBIsETCS IPOTHBOPEYNBOMN HIIK MOKET OBITh HEIOCTOBEPHOI;
HCIIOJIb30BaTh TIPH BBINOJIHEHHH Y4YeOHBIX 3aTaHuil HAyYHO-TIOIYJIAPHYIO JTUTEPaTypy
usmgeckoro coneprxanmus, CIIpaBOYHBIC MaTepHallbl, peCypchl ceTu WHTepHeT; BiaseTh
NpuéMaMK KOHCIIEKTHPOBAHUS TEKCTa, npeoOpa3oBaHuss WHGOPMAIUM W3 OJHOM 3HAKOBOI
CHCTEMBI B JIPYTYIO;

——CO034aBaTb COOCTBEHHBIE MHCHMEHHBIE U KpaTKH€ YCTHBIE COOOIIEHHs, 0000mas
MHPOPMAIIMIO M3 HECKOJILKUX MCTOYHHKOB (u3uyueckoro comepkaHus, B TOM UHCIIE nyOJIMYHO
HIPENCTABIATE PE3yAbTAaThl IMPOEKTHOH WIIM HMCCIEI0BATELCKOM JEATEIBHOCTH, TPH 3TOM
TPAMOTHO HCIIO/B30BATh M3YYEHHBIH IIOHATHMHBIN anmapart Kypca (DU3HKH, COIMpPOBOKIATH
BBICTYILJICHUE NIPE3CHTALIHEN];

[IpA  BBINOJIHEHWH y4EeOHBIX TIPOEKTOB M WCCIIENOBAHUIL ¢u3nYeckux mpoueccon
pacnpenensaTh O0A3aHHOCTH B IPYMIIE B COOTBETCTBHHU C ITOCTABIEHHBIMI 3aJauyaMH, CIECINUTH 3a
BBIIIOJIHCHUEM IIaHA JCHCTBUM M KOPPEKTHPOBATh €0, aieKBaTHO OIEHHBATh COGCTBEHHBIH
BKJIAJL B NCATCIBHOCTD TPYIIIBI, BHICTPAUBATE KOMMYHHUKATHBHOE B3aHMOJICHCTBUE, MPOSBIISIS
TOTOBHOCTB pa3speraTh KOH(IIHKTEL
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