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1.ITosicHuTe/ILHAS 3aNUCKA

du3uKa Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNas B KauyecTBe YueOHOro MpeaMeTa B LUKOJIE,
BHOCHT CYILIECTBEHHbIH BKIaJ B CUCTEMY 3HaHUH 00 okpyzkaroleM Mupe. OHa pacKpbIBAET POJib HAYKH B IKOHOMHYECKOM U
KyJIbTYpPHOM pa3BHTHH 00LIECTBa, CMOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOIO HAYYHOTO MHPOBO33PEHHS.

[Tporpamma cocTasiieHa ¢ yueToM TpeOoBaHHi K pe3ybTaTaM OCHOBHOrO OOLIEro 00pa3oBaHMusl, MPeICTABIECHHBIX B
(enepanibHOM rocyapcTBEHHOM 00pa3oBaTeNbHOM CTaHAapTe o0mero o6pa3oBanus BTOPOro NOKOJIEHHS W CONEHCTBYET
COXPaHEHHIO eIHHOr0 06pa3oBaTeIbHOTO MPOCTPAHCTBRA.

Hexons w3 obIKX MoJIoYKeHHH KOHLENMIUK (hr3ndeckoro obpa3oBaHus, JaHHBIH Kypc (M3UKM MPHU3BaH pellaThb
creayroLlye 3a1auu:

- CO37aTh YCJAOBHS IJisi (POPMUPOBAHMS JIOTHUYECKOro M aOCTPaKTHOrO MBILIEHHUS Y LIKOJIBHHUKOB KaK OCHOBBI MX
nanbHeiero 3¢ GekTHBHOro o0yueHus;

copmupoBath Habop HEOOXOAUMBIX [U1Sl AajibHelIero o0y4eHHs NpeaMETHbIX U 00u1eyueOHbIX YMEHHH Ha OCHOBE
pelieHus Kak MpeaMeTHbIX, TaK 1 MHTErPUPOBAHHBIX JKW3HEHHBIX 3aa4;

oBecrneunTb MPOYHOE M CO3HATENIbHOE OBJAJEHHE CHCTEMOH (M3MUECKHX 3HAHMH M yMEHHH, HEOOXOAWMBIX s
NPUMEHEHHsS] B TPAKTHYECKOM AEATENbHOCTH, IS M3YYEHHMS CMEXHBIX IMCLMIUIMH, /IS NPOMO/DKEHHS 00pasoBaHus,
o0ecneunTh HHTEJUIEKTYabHOE pa3BHTHE, C(HOPMHUpPOBATH KAa4yeCTBA MbILIIEHHS, XapakTepHble M  (QU3MHECKOH
NEATENIbHOCTH U HEOOXOAUMBIE [U1S1 MOJHOLIGHHOM XKU3HH B OOLLECTBE;

copMHpoBaTh MpeacTaBieHre 06 WaesX U MeTonax Qu3MkH, 0 QU3MKe Kak (GopMe ONMMCaHWS U METOIE MO3HAHMS
OKPYKatoLLEro MUpa,;

chopMHpoBaTh MpeACTaBieHHE O (PU3MKE KaK 4acTH OOLIEYENOBEYECKOW KyJbTYpbl, MOHMMaHHE 3HAYMMOCTH
du3uky 11 06LIeCTBEHHOro Mporpecca;

chopMHUpOBaThL YCTOMUMBBINM HHTepec K (hU3uke Ha OCHOBE AU((HEPeHIMPOBAHHOIO MOAXO0/a K yqalumes,

BLISBUTbL M Pa3BUTh TBOPUECKHE CTIOCOOHOCTH Ha OCHOBE 3aJaHWH, HOCALIMX HECTAHAAPTHBIM, 3aHMMaTENlbHbIN
XapaxTep.

O6uiee 3Hauenre (M3MKHM, Kak COCTABHOM 4acTH oOlero o6pa3oBaHMs COCTOMT B TOM, YTO OHa BOOpYKaeT
LIKOJIbHUKA HAYUYHBIM METOOM MO3HAHMS, TO3BOJISIOLIMM MOIy4aTh OOBEKTHBHBIE 3HAaHWA 00 OKpy:KarolleM Mupe. Tak
CErofiHs SKCTEPUMEHT SBJISETCS WCTOYHMKOM 3HAHMH W KPUTEPHEM MX MCTHHHOCTH B Hayke. KoHLEeMNus coBpeMEHHOro
obpa3oBaHMs MOAPa3yMEBAET, 4TO B yueOHOM SKCNEPUMEHTe BelyIlyl0 pO/ib [O/DKEH 3aHATh CamOCTOSTE/bHbIH
MccleioBaTebCKUi  yueHrueckuil sxcrnepuMeHt. COBpeMEHHbIE SKCMEPHUMEHTANbHbIE MCCIEoBaHKMs M0 (DU3HKE Yyike
TPYAHO MPEACTABUTH GE3 MCIOIB30BaHMs HE TONbKO aHAIOrOBhIX, HO M LM(POBBIX M3MEPHUTENbHBIX NMpubopos. B Mese-
panbHOM TOCYJapCTBEHHOM O0pa3oBaTebHOM —YKa3aHO, YTO OJHMM M3 YHMBEPCAlbHbIX y4eOHBIX ACHCTBHIA,
MPUOBPETAEMBIX YUAIIMMHUCS, JOJDKHO CTaTh YMEHUE (IPOBEIEHHs OMBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX HCCIIEOBaAHHIA,
MPSAMBIX ¥ KOCBEHHBIX H3MEPEHUH C HCTIONB30BAHMEM aHAIOTOBIX M LU(POBBIX M3MEPUTEIBHBIX IPUOOPOBY.

OG6yueHue ocyLlecTBseTCs Mpu nopaepkke LleHTpa o6pa3oBaHus €CTECTBEHHO-Hay4HOH HanpasieHHOCTH «Touka
pocTa», KOTOpbI CO3aH Ui PasBUTH y OOy4arOLIMXCS €CTECTBEHHO-Hay4HOH, MAaTeMaTH4eCKod, HH(POPMaLHOHHON
rPaMOTHOCTH, (H)OPMHUPOBAHHST KPHUTHUECKOrO M KPEaTUBHOrO MbILIIEHHUS, COBEPLICHCTBOBAHHMSI HABBIKOB ECTECTBEHHO-
HAYYHOM HAMPABNEHHOCTH, a TakKe JUIS MpaKTHYeckoi oTpaboTku yweOGHOro marepuana no yueGHOMYy — NpeaMeTy
«Du3nKay.

-1eJIM M3y4YeHHd npeamera

V3yuenue (pU3KKHA Ha CTYTIEHH OCHOBHOTO 00IIero o0pa30oBaHus HAMpPaBICHO Ha JOCTHKEHHE CIICTYIOIINX
Lesen:

-OCBOEHHE 3HAHUH O MEXAHMUECKHX SIBJICHUSX, BEJIHUMHAX, XapaKTCPH3YIOIINX 3TH SBJICHHUS, 3aKOHaX,
KOTOPHIM OHH TIOJYMHSIOTCS, METOJAX HAydHOTO II03HAHHMS NPHPOIbl W (OPMHUPOBaHHE HA 3TOH OCHOBE
IpeACTaBIeHnH O (PU3NIECKON KapTHHE MHPA;

-OBJaJeHAE YMEHHSAMM MPOBOIUTH HAOIONCHHUS IIPHPOMHBIX sABJEHHH, ommchBarh d 0000MaTh
pesynbTaThl HabIONEHMH, HCIOIB30BaTh IIPOCTBIE H3MEPUTENbHBIC MPHUOOPB! I H3YYCHHS (hH3HIECKUX
SIBICHAH, TIPENCTABIATh Pe3yIbTaThl HAGIOICHUH Ml U3MEPEHHH ¢ IOMOIIBIO TabuLl, rpauKoB U BBIABIATE Ha
3TOH OCHOBE 0COGBIE 3aKOHOMEPHOCTH, TPUMEHSTH [ONYYCHHBIC 3HAHHSA I OOBACHEHHs PasHOOOPa3sHBIX
IPUPOJIHBIX SBIEHUN U IPOLECCOB, [IPHHIUIOB JEHCTBHSA BOXHEHIIMX TEXHHICCKUX YCTPOHMCTB, I/ PEIUCHHUS
(bu3nYeCKUX 3a1a4;

-pasBHTHE  II03HABAaTEIbHBIX  HHTEPECOB,  HHTEICKTYyalbHBIX H  TBOPYCCKHX CIocoOHOCTEH,
CAMOCTOSITEIBHOCTH B MPHOOPETEHWM HOBBIX 3HAHHN, HPHM pEmIEHWH (QU3UYCCKHUX 3alad H BBIIOJIHEHUH
SKCTIEPHMEHTATBHBIX MCCIENOBAHAN ¢ HCIIOTIB30BAHNEM HH()OPMAIMOHHBIX TEXHOIOTHH;

-BOCTIHTAaHHE yOEXKIEHHOCTH B BO3MOIKHOCTH TIO3HAHMS 3aKOHOB MPHUPO/IbL, B HEOOXOAUMOCTH Pa3syMHOTO
HCIOIb30BAHMS MOCTYIKCHUH HAyKH M TEXHOJOTHH M7 JajbHeHINero pasBUTHsl UEIOBEYECKOro OOINECTBa,
yBa)KeHHs K TBOPLIAM HAyKH ¥ TEXHHUKHM, OTHOIIEHHS K (U3UKE KaK K 3IeMEHTY o01meuennoBeuecKkoil KyIbTyphl,

-MCIIONB30BAHME IIOJIyUECHHBIX 3HAHUA M YMEHHH JUId peIlieHHs NPaKTHYeCKHX 3amad MTOBCEHEBHOMI
JKHM3HH, 06ecredeHnsl GE30IaCHOCTH CBOEH >KM3HW, PAalMOHAIBHOTO MCIOJB30BAHMA M OXPaHbl OKPYMKAIOIICH

CpPEIBL.



Pabouas mporpamma mo ¢gusnke A5 8 Kjacca cocTaB/JIeHA HA 0CHOBE:

OenepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit @enepauinn»
(c u3M. u mon., Betyn. B cuy ¢ 01.09.2020).

TocynapcteenHas mnporpamma Poccuiickoit ®@enepauuu  «Pa3sutve o6pazoBanus» (ytB. IlocraHoBieHHem
[lpaButenbctBa P® ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «OO6 yTBep:KAE€HUM TOCYJapCTBEHHOW MPOrpaMmbl
Poccuiickoii @enepaunu «Pazsutre o0pa3oBaHus»,

@enepanbHblil rocynapcTBEHHbIH o0pa3oBaTenbHbId cTaHIapT OCHOBHOro obuero obpa3zoBaHus (YTB. MPUKA30M
MunucTepeTBa o6pazoBanus u Hayku Poccuiickoii @enepaimu ot 17.12.2010 M 1897) (pea. 21.12.2020 —BT. noKkoneHue)

[IpumepHass ocHOBHas oOpa3oBaTelbHas IIporpaMma OCHOBHOTO ofmiero oOpa3oBanusi (omoOpeHa

peleHreM (enepasbHOr0 y4eOHO — METOIUYECKOTO OOBEIWHEHHWs] Mo 00IieMy 00pa3oBaHHH, MPOTOKOI OT 8
ampesst 2015 1. Nel/15);

Ilpuka3 MuHucTtepcTBa npocsewleHus Poccubickod @enepauun ot 28 gekabps 2018 r. N 345" u npukazom
Munnpocsemenus Poccuu ot 18.05.2020 N 249 u ot 20.05.2020 Ne254 "O BHeceHUM U3MEHEHHH B (hefiepaabHbINA
nepedyeHb Y4eOHHMKOB, DPEKOMEHIYEMBIX K HCIOIB30BAHUIO IPU peaM3aldil HMEIOIIUX TOCyIapCTBEHHYIO
aKKpeIUTaIMIi0 00pa30BaTeNbHBIX MPOrpaMM HadalbHOTO O0OIIero, OCHOBHOTO OOIIEro, cpeaHero oOIero
oOpa3oBaHus»,

[IpumMepHass mporpamMmma OCHOBHOTO 00mero oopazoBanus mo ¢usuke VII—IX knaccol A. B. [leppinkuHa
(6a3oBbIit ypoBeHs),2020 r.

O6pasoBarenbHas mporpamma ocHoBHOTO ob1ero oopazosanust MKOVY «Opratrobunckas COILL»

Vuebnusiit mianx MKOY «Opratrobunckas COILL» va 2021-2022 yueGHBIH rof;

[Tono)keHHsST O CTPYKType, MOpSAKe pa3paboTKH W yTBEPHKAEHHS pabodMX MporpaMM MO OTAEIbHBIM
yuebHbIM mpeametam, kypcam MKOY «Opratrobunckas COLLD

Y4uebHo — MeTOANMYECKHIT KOMIJIEKT [1JIsl yIUTes:

ITporpamma juist obmeoOpa3oBaTeNbHBIX yupexneHudl @usuka, 7-9 kmaccel / cocraButens A B.
[Neppmkus - M.: Ipoda, 2020

«®usuka 8». Yuebumk mis 8 kimacca obmeoOpa3oBaTenbHbIX yupexaeHuid non pea. A. B. Ileprinkuna
~M.: poda, 2020 (+>1 BapuaHT yueOHUKA)

Tetpanps no ¢usuke st 8 kinacca obimeodpasoBaTenbHEIX yupexaenuit non pex. T. A. Xannanosa .-M.:
Hpoda, 2020 (31 BapHaHT)

Terpans mast mabopatopHbx pabot Mt § knacca o01eo0pa3oBaTeNbHBIX yupexaeHui mox pen. P. [
MunbkoBa .-M.: Dx3amen, 2020 (351 BapHaHT)

KoHTpobHBEIE U IIPOBepouHble paboTel misd 7-11 KimaccoB 00ImeoOpa3oBATENbHBIX YUPEKICHUH: KHUATA
must yautens / O. @, Kabapmun. - M.: Ipoda, 2018.

Tecte! o Qusuke mist 7-9 KnaccoB 001eo0pa3oBaTeIbHBIX YUPEXKACHHI: KHura 1 yuutens / B. A.
Bonkos. - M.: Baxko, 2020
COopuuk 3amau no pusuke/B. . Jlykamuk, E. B. MBanosa-M.:ITpocemenne,2020
Vuebuo — MeTO,HH'-IeCKHIUl KOMIIJIEKT JIsl YUeHHKA:

«®u3uka 8». Yuebuuk my 8 kiacca odueo0pa3oBaTebHbIX yupexaenuii nop pen. A. B. Ilepeinkuna .-

M.: JIpoca, 2020
Indpossie o6pasoBareibHbie pecypebl H obopynosanue: Iludposas naboparopust «Touka

poctay

o HaunmenoBanue pa3nenos u KoJ1-Bo gacos 1o [Tranupyemoe xonudectso | W3 HEX KOHTPO
TeM OCHOBHO# mporpamMme YaCOB yUUTEIIEM paboTEI

1 MTOBTOPEHHE 2

2 TemnnoBbIe SIBICHUS 102 n.p.) 10

4 DJIeKTpUYECKUE SIBICHHUS 11 2 1.p.) 11 2

5 DIeKTPOMArHUTHBIE SBJIEHUS 4(1 n.p.) 4

5 CBeTOBBIC ABIICHUS 5(1 n.p.) 5




(S}

o

[ToBTOpEeHUe 4

UTOI'O 34(8 m.p.) 34

Yacel o mporpaMMe pacrpejesieHbl c/eIylomum o0pa3om:

Cornacao  yuebuomy miany MKOYVY «Opratiobunckas COLL» na 2021-2022 yueOHbIM rof Ha U3ydeHHE (HHU3HKH
B 8-oM Kjacce oTBOmHMTCA 68 uwacoB  3a yueOHBIH roj U3 pacueTa 2 yaca B Hememo. B pabouyro
IPOrpaMMy BHECEHBI CIIEAYIONIHEe HW3MEHEHHs: BBIIETIEHbl 1 Yac Ha BXOAHYIO K/p C LIENbIO HOBTOPEHHS H
MIPOBEPKHM OCTATOYHBIX 3HaHWH, 1 Wac Ha K/p - IPOMEXYTOYHBIA KOHTPOIb , ldYac Ha rOJI0BYIO
MIPOMEYTOUHYIO aTTECTAIHIO

Pa6ouas mporpamMma IpeycMaTpHBaeT BRIIONHEHHE IpaKkTHIecKkol yacTu Kypea: 11 maboparopHsix pador, 11

KOHTPOJIbHBIX ¥ aIMUHUCTPATHBHBIX PaboT .

Cornacao yuebuoro mrana MKOY «Oprariobunckas COIL» na 2021-2022 y4eOHBIA TOox romosas

IpoMeXyTouHast mpoBoauTcs B hopme BIIP.

Ha xaxzaom ypoke B cootBetctBuE ¢ @T'OC OO0 ucnone3yrores cienyromas GopMa KOHTPOJIS:

YO YcTHBIA onpoc

@0 @OpOHTAIBHBIN 0ITPOC

CP CamocTosTenbHas paboTa
N3 WunuBunyansHOE 3a1aHKE
®T OU3NYECKHU tect

i OU3NUECKUN jwKTanT
I1P ITpaxTHueckasn pabGoTta
KP KontponpHas pabota
[TPO [TpoexTHas paboTa

KT KoHTpoIBHBIN TECT

2.Ilnanupyemble pe3yJbTaThl H3yUeHHUs Y4eOHOro npeamera

JIMYHOCTHBIE PE3VJIbTATDBI

Ilampuomuueckoe eocnumanue:

IIPOSIBJIEHYE HHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHHCKOH (hr3MIecKon HayKu;
[[EHHOCTHOE OTHOIIEHME K HOCTIIKEHHUSIM POCCUHCKHUX yUEHBIX-(DH3HKOB.

TI'paxcoanckoe u 0yxo06HO-HPABCHMBEHHOE 60CRUMAHUE:

[OTOBHOCTH K AKTHBHOMY YYacTHIO B OOCY)KIEHHH OOIIECTBEHHO 3HAYHMBIX M OITHYECKHX Mpobiem,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTHKEHHH (QH3HKH,

—OCO3HaHHue BAXXHOCTH MOPB.TH;HO-C—)TI/IT-ICCKHX TIPUHIIUIIOB B nesaTeJIbHOCTH YUEHOTIO.

Scmemuueckoe 6ocnumanue:

BOCIIPUSITHE 3CTETHUYECKMX KadecTB (HU3MdecKodl Hayku: e€ TrapMOHHYHOIO IOCTPOEHHMs, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

I[ernnocmu HayuHO20 NO3HAHUA:




——O0CO3HaHME LEHHOCTH (U3MYECKON HAayKH KaK MOIMHOTO MHCTPYMEHTa MMO3HAHHS MHpA, OCHOBBI PA3BHTHSI
TEXHOJIOIHH, BAYKHEHINIEH COCTaBIAIOIIEH KYIbTYPBL;

——pa3BUTHE HAY4YHOH M0003HATENLHOCTH, HHTEPECa K HCCIIEN0BATEILCKON NI TEIHHOCTH.

Dopmuposanue Kyapmypsl 300p08bA U IMOUUOHATLHO20

onazononyyua:

OCO3HAHKMC LIEHHOCTH 0€30macHOro obpasa KMU3HH B COBPEMCHHOM TCXHOJOTHYCCKOM MUPC, BalKHOCTH
IpaBUJI OE30IIaCHOTO ITOBEEHHUS Ha TPAHCIOPTE, HA AOPOrax, ¢ NEKTPUUECKUM ¥ TEILIOBBHIM 000pyI0BaHHEM B
AOMAalIHHX YCIIOBUAX,

c(hOpMUPOBAHHOCTH HaBBIKA pehIeKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMHMOKY M TAKOTO e MpaBa y APyroro
YeJ0BeKa.

Tpyooseoe socnumanue:

aKTHBHOE yuacTHE B pEIIeHHMH TIPAaKTUYeCKUX 3anad (B pamMKax CeMbH, INKOJBI, Topona, Kpas)
TEXHOJOTHUECKOH U COIMAIbHOM HalpaBIeHHOCTH, TPeOYIOMKX B TOM YHciie H (PU3NUECKUX 3HAHUH];

HWHTEPEC K MPaKTHIECKOMY U3YUEHHIO TpodheccHit, CBI3aHHBIX ¢ (HHU3UKOH.

IKonozuueckoe eocnumanue:

OpHEHTAIMs Ha MpUMEHEeHHEe (DU3MUYECKMX 3HAHUM AN pelieHus 3a1ady B 00JacTH OKPYXKAIOIIeW Cpelsbl,
MJIAaHUPOBAHUS MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX IIOCIENCTBUAN Ui OKPY KarOIIel Cpebl;

0CO3HaHMeE IIT00ABHOTO XapakTepa 3KOJI0THYeCKUX po0iieM U IyTel HX pelleHusl.

Aoanmauusa obyuarouezoca K U3MEHAIOUWUMCA YC106U-

AM COUUAIbHOIU U RPUPOOHOU CPeObl:

MOTPeOHOCTh BO B3aWMOJNEHCTBMM IIPH  BBHITOJIHEHHH HCCIENOBAaHHM M IMPOEKTOB  (husmueckont
HAPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AeSTENbHOCTD;

TOTPeOHOCTh B ()OPMUPOBAHUH HOBBIX 3HAHWH, B TOM Hucie (OPMYyIUPOBATH UNIEH, ITOHSATHS, TMIIOTE3Bl O
¢bu3nyeckux 0ObeKTaxX U SBICHUIX;

oco3HaH#ue AeUITMTOB COOCTBEHHBIX 3HAHMI U KOMIETEHTHOCTe! B 06macTi Gusnky;

IIaHUPOBAHKE CBOETO PA3BUTHSI B TPHOOPETEHHM HOBBIX (PU3MUECKUX 3HAHUM;

CTpeMJICHHE aHaJTH3UPOBATh W BBISBISTE B3aUMOCBS3H IIPUPOJB], OOIIECTBA M 3KOHOMHUKH, B TOM YHCIIE C
UCIIOJB30BaHUEM (DU3UYECKUX 3HAHUH;

———0OIIeHKA CBOUX JIeHCTBHM ¢ YUETOM BIIMSHHUSA Ha OKPYIKAIOLITYIO CPEIY, BO3MOIKHBIX INIOOAIBHBIX [TOCIEACTBHIH.

METAIIPEIMETHBIE PE3VJIbTATBI

bazoevie nozuueckue oeiicmeua:

BBIABJIATE ¥ XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHUN);

——yCTaHABIUBATD CYIIECTBEHHBIH MPU3HAK Ki1accu(PUKAIMK, OCHOBAHUS Ul 0000IIEHN U CPABHEHHUS,
BBLIAB/IATh 3aKOHOMEDHOCTH ¥ TPOTHBOPEYMS B paccMaTpUBaeMBIX (paKkTax, OAHHBIX W HAONOJEHHUIX,
OTHOCSITIUXCS K (PU3UUECKUM SBIICHHSIM;

BBLISBJIATh MIPHYHHHO-CIICACTBEHHBIE CBS3W IIPU M3yUEHHM (DU3MYECKHX SBJICHMH M IIPOLECCOB; JENaTh
BLIBOJIBI C HCIIONIB30BAaHHEM JEIYKTHBHBIX M WHAYKTHBHBIX YMO3AKJIIOUEHHH, BBIABHIATh THIIOTE3BI O
B3aUMOCBS3SX (PU3NUECKUX BEIMUHH;

CaMOCTOSTENBHO BEIOUPATE cr1oco0 permenus yueOHoH (hu3ndeckoi 3anaun

basoevie uccneoosamenvckue 0eiicmeua:

HCIIOJIh30BaTh BOIIPOCHI KaK HCCIIEN0BATEIbCKUH HHCTPYMEHT IIO3HAHMS,

[IPOBOMKUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY ILIaHY OIBIT, HECTIOXKHBIM (DU3MYECKUH OKCIIEPHMEHT,
HeOOJIBIIIOE HCCTeI0BaHNE (PU3MUECKOTO SBICHHUS,

OLIEHHBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(DOPMAIMIO, MOJYYEHHYIO B XOJ€ HCCICIOBAHUS HIH
9KCIIEPUMEHTA;

——CaMOCTOSITENbHO (POPMYNIUpPOBAaTh OOOOIIEHHUS M BBIBOABI MO pe3yibTaTaM IPOBENEHHOIO HAOIIONEHUS,
OTIBITA, UCCIIEIOBAHUS;

IPOTHO3UPOBAaTh BO3MOJKHOE JajbHeifllee pa3BUTHE (M3HUECKMX IIPOIECCOB, & TakXke BBIIBUTATh
TIPETOI0KEHHS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSIX W KOHTEKCTAX.

Paboma c ungpopmayueii:

IPHUMEHATH PasIHYHBIE METOIBI, HHCTPYMEHTBl H 3aIpOoChkl IIPH NOMCKE M 0TOOpe MH(OPMALMU MM AAHHBIX C
yuETOM IIPEIIOKEHHON yueOHOH (hH3NUeCcKOH 3a1a4n;

AHAIM3UPOBATH, CHCTEMATH3MPOBATH M HHTEPHPETHPOBAaTh HHAOPMAIMIO PA3IUYHBIX BUIOB H  (Hopm
TIPeICTaBICHUS],;




———CaMOCTOSITEIbHO BEIOUPATh ONTHMAIBHYIO (OpPMY MpeacTaBieHHs HHPOpPMAlUd M HILIFOCTPHPOBATH
peraeMble 3a1aul HECIOKHBIMU CXeMaMu, IHarpaMMaMu, HHOU rpaduKoi H UX KOMOHHAITHSIMH.

Obwenue:

B X0/Ie 00CcyKaeHus yueOHOro MaTepralia, pe3ybTaToB 1abopaToOpHbIX paboT U MPOEKTOB 337aBaTh BOIIPOCHI
M0 CyLIecTBY 00cCy»m1aeMoil TeMbl W BBICKA3bIBATH HJEH, HALlCJIEHHBIE Ha PEIICHME 3aJaud U [OJAepIKaHHe
0J1aro’KeNaTeIbHOCTH OOIIEHMS;

——COIOCTaBJISATh CBOM CYXKJCHUS C CYXICHUSMU APYTHUX YYaCTHHKOB IHayora, OOHapy)XUBaTh pa3iudue U
CXOJICTBO ITO3HIIHH;

BBIPXKATH CBOIO TOUKY 3PEHUS B YCTHBIX H IIMCbMEHHBIX TEKCTaX;

MyONUYHO TIPENCTABIISATh PE3YIbTATHI BHIIOJHEHHOIO (PU3MUYECKOrO OMBITA (3KCIEPHUMEHTA, UCCIIENOBAHMS,
MIPOEKTA).

CoemecmHaa 0eamebHocmy (COMPYOHUHECME0):

MIOHMMaTh M HCIOJb30BaTh MPEHMYIIECTBa KOMaHTHOH W WHIMBHIYaJlbHOH pabOThl IPH PpEILIECHHH
KOHKPETHOH (pU3nuecKoi mpobiemsl;

MPUHUMATH IIEJTH COBMECTHOH HeSTeIbHOCTH, OPraHU30BbIBATh NEHCTBUS 110 €€ JOCTHIKEHHIO: PACIPENEIATH
poutr, 06CyIKIaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOU paboTel; 0000IaTh MHEHUS HECKOJIBKUX JIOIEH;
BBITTOJIHATH CBOK HYAacTh pabOoThI, JOCTHras KadyeCTBEHHOIO pe3ylbTara II0 CBOEMY HANpaBIICHHIO H
KOOPAMHUPYS CBOU AEUCTBUS ¢ APYTUMHU WIEHAMHU KOMAHJbI;

—OIIEHWBAaTh Ka4yecTBO CBOEro BKiaga B OOMmMI MPOLYKT IO KPUTEPHAM, CAMOCTOSTEIHHO
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBHS.

Camoopzanuzayua:

BBIBJIATH IPOOJIEMBI B YXM3HEHHBIX U yUeOHBIX CHTYaIUIX, TPEOYIOIHX Ul pelleHns (HU3UIECKUX 3HAHMIA,
OPHEHTHPOBATHCS B PAa3JIMUHBIX ITIOIXOJaX NPHUHATHSA PEIICHUH (MHIMBHAYalbHOE, NPUHATHE DEINCHHS B
TpyIIIe, IPUHATHE PELIEHUH IPYIIIOoN);

————CaMOCTOSTENBHO COCTABJIATH AJITOPUTM DEIIeHHUs (H3MUeCKOH 3a7aud MM IUIaHA HCCIIENOBAHHA C y4ETOM
HMEIOIIHUXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATE IIPEIaraeMble BAPUAHTHI PEIIEHHUH;
NeNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 34 PEIIEHHE.

Camoxonmpons (pepnexcusn):

JaBaTh aJeKBATHYIO OIEHKY CUTyallX U [IpeyIaraTh IiaH €€ H3MEHEHMS,

OOBSICHATH I[PHYUHBI JOCTIDKCHHS (HENOCTHDKEHHUS) pE3YJIbTaTOB JAEATENBHOCTH, MOaBaTh OICHKY
IpHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCT (B TOM YHCNIE B XOJ BBIIOJHEHMS (PU3HMYECKOrO MCCIIENOBAHUS HIIH
IIPOEKTA) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCA CHTyallUH, YCTAHOBJIEHHBIX OIIMOOK, BO3HHKIIUX
TPYIHOCTEH;

———OIICHHUBATh COOTBETCTBHUE PE3YJIbTATa LIEIH H YCIOBUIM.

3MOL(MOH(l./1bell‘i UHmMEVIeKnT:
CTaBHTH ce0s Ha MECTO Jpyroro 4ejaoBE€Ka B XOJE clopa MM JHCKYyCCHH Ha HAy4dHYIO TCMY, IIOHHUMAThb

MOTHBBI, HAMEPEHHUSI U JIOTUKY PYTOro.

Ilpunamue ceba u opyzux:

NpHW3HABaTh CBOE MPABO HA OIMIMOKY NPU PEIIEHMH (HM3UYECKUX 3a[1a4 WK B YTBEPXKACHUAX HA HaydHBIE
TEMBI ¥ TAKOE K€ MPaBo APYToro.

HPEAMETHBIE PE3YJIbTATbBI
IIpeaMeTHBIE pe3yIbTAThI JODKHEI OTpaXkaTb CHOPMUPOBAHHOCTD Y 00 YUAIOIIUXCST yMECHHUH:
MCIIOB30BATh TIOHATHA: Macca W pasMepbl MOJIEKYJI, TEIIOBOE IBIXKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BEILIECTBA, KPUCTAUIMYECKHE U aMOp(HBIE Tela, HACBHILECHHBIH M HEHACHIIIEHHBIN Map, BIAXHOCTh
BO3[yXa; TEeMIeparypa, BHYTPEHHssI SHEPrus, TEIUIOBOH JIBHMIaTeNb; 3JIEMEHTAPHBIA OJICKTPUYCCKUM 3apsf,
37EKTPUYECKOE TIOJIE, TPOBOJHUKH U JUAIEKTPUKHU, IIOCTOSHHBIN 3IEKTPHICCKUH TOK, MAarHUTHOE HOJIE;
pasnu4aTh sSBIEHUs (TEIIOBOE PAaCIIMPEHHE/CIKATHE, TEIUIONepeaia, TeIIOBOS PABHOBECHE, CMAYMBAHHC,
KANAIUIAPHEIE ABJICHHS, MCTIApEHWe, KOHJCHCAIHWs, IUIABIEHHE, KPUCTamM3alus (OTBEpAeBaHHE), KHICHHE,
Temornepesada (TEIIONPOBOIHOCTh, KOHBEKIHS, HM3JTyYeHHE); DNIEKTPU3AllMs Tel, B3aUMOIEHCTBHE 3aps/oB,
IEHCTBHSA NEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aHUMOIeHCTBHE MAarHuTOB, AEHCTBHE MarHMUTHOIO MO
HA MPOBOJHHK C TOKOM) IIO OIIMCAHMIO HX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE OIIBITOB, JAE€MOHCTPHPYIOUIHX
JIaHHOe ()U3MUYECKOe SIBIICHHE;
pAacIO3HaBaTh TPOSIBICHHE H3YYEHHBIX (U3HYECKUX SBICHAM B OKpPYXKAIOMEM MHUpPE, B TOM YHCIE
du3nUecKkye ABIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE M KAITMIIISIPHBIC SBJICHUA B IPUPOLE, KPUCTAJLIBI B




npupoze, usnydenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra;
SJICKTPUYECKHE SIBIIEHHS B aTMOc(epe, 3JIeKTPHUUECTBO JKUBBIX OPraHM3MOB; MATrHHUTHOE IOJie 3eMITH, Apeid
TIOJIFOCOB, POJIb MArHUTHOTO TTOJIS IS JKU3HU Ha 3eMJie, TTONSIPHOE CUSTHUE, TPU 3TOM MEPEBOAUTEH MPAKTUYECKYIO
3amady B yueOHYIO0, BBIACSTH CYIIECTBEHHBIE CBOUCTBA/TIPU3HAKH (PU3UUYECKUX SBICHUH;

ONUCHIBATE HM3yUYCHHBIE CBOMCTBA Tel M (U3MUECKUE SBICHUS, HCIONB3YS (DU3HUECKHE BETHUYUHBI
(TemmepaTypa, BHYTPEHHSS JHEpPIUs, KOJIMYECTBO TEIUIOTHI, YIAC/AbHAS TCILUIOEMKOCTh BELUCCTBA, Y/C/IbHAN
TEIJIOTa IJIaBIIEHHs, Y/elbHas TEIIOTa 1apoo0pa3soBaHus, yAENbHas TEII0Ta CTOPAHUS TOILINBA, KOAD(QUIUEHT
TIOJIC3HOT'O ACHCTBHA TENJIOBOW MalllMHbI, OTHOCHUTEJIbHAsA BJIIAYKHOCTH BO3ayXa, BHGKTpH‘{eCKI/II‘rJI 3aps, ChJia TOKa,
JJIEKTPUYECKOE HANpsIKEHUE, COIPOTHUBIECHHE NIPOBOJHMKA, YIENbHOE CONPOTHUBICHHE BelllecTBa, paboTa u
MOIIHOCTD 3JIEKTPUYECKOI0 TOKA); IPH ONKCAHWM IIPABUIBHO TPAKTOBATh (DPU3MUECKHUM CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IUHHUIIBI (DH3HUECKHX BEJIMYNH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIIHIE JAHHYTO
(U3NIECKYIO BEJIMYMHY C JAPYTMMH BEIMYWHAMH, CTPOWTH Tpad)UKHd H3YUEHHBIX 3aBHCHMOCTEH (HU3MUECKHX
BETIMYWH;

XapaKTepU30BaTh CBOWCTBA TeJ, (hU3WUECKHE SBICHHUS W IPOIECCH, HCIIONB3YsS OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KHHETHUECKOH TEOpUU CTPOEHHUS BEINECTBA, NMPUHIMI CYNEPHO3UIHM NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMa Ui ydacTKa Lemnd, 3akoH J[xoyns—IJleHna, 3aK0oH COXpaHEHHUS
SHEPTHH; IIPH 3TOM J1aBaTh CJIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U 3alIUCHIBATH €T0 MATEMAaTUUECKOE BEIPDAIKEHHE;
——00BSICHITH (DU3NYECKHE MPOIIECChI M CBOMCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CHTyallMi MpPaKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa: BBUIBIATh IPUUYUHHO-CIECIACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE HU3 1—2
JIOTHYECKUX IMAroB C OMOPOM Ha 1—2 W3yUEHHBIX CBOMCTBA (HM3UUECKUX SIBICHUH, (DH3HMUECKUX 3aKOHOB WX
3aKOHOMEPHOCTEH;

pelnarh pacuéTHbIe 3a1auil B 2—3 NIeHCTBUS, UCHOJIb3Ys 3aKOHBI U (OPMYJBI, CBA3BIBAIOLINE (DU3MUECKHE
BEJIMYMHEL: Ha OCHOBE aHallM3a yCIOBHUS 337]aull 3aliChIBaTh KPAaTKOE YCIOBHUE, BBISBIIATH HEIOCTATOK JTAHHBIX JJIS
pelieHus 3anaud, BRIOWpaTh 3aKOHBI W (QOpPMYINbl, HEOOXOMUMBIE A €€ pElICHHs, NPOBOAWUTH pacu€Tsl U
CpaBHHUBATh MOJyYCHHOE 3HaUCHHE (PU3MUECKOH BEIHUMHBI C H3BECTHBIMH JaHHBIMU,;

pacro3HaBarh MpoOJieMbl, KOTOPBIE MOXHO DPEIINTH INPH IHOMOINH (DH3UYECKHX METOJOB; HCIOIB3Ys
ONHCAHWE WCCIIEOBAHMUS, BBIACNIATh IPOBEPSIEMOE TPEANOJIOKEHHE, OILEHWBATh IPABHJIBHOCTb  IMOPSAIKa
MIPOBEJICHUS UCCIEI0BAHNS, JI€JaTh BEIBOMBI;

[IPOBOJIATE OIBITEI 0 HAOTIOACHUIO (DU3MUECKUX SBICHHH HIH (QU3HUECKHUX CBOMCTB Tes (KamMIUIIPHBIE
ABJIEHHS, 3aBHCHMOCTh J[aBJICHWsS BO3Iyxa OT e€ro o0béMa, TeMIeparypsl; CKOPOCTH Ipolecca
OCTHLIBAHWS/HATPEBAHUS [PU H3IYYCHHH OT [BETa H3IyJaroIlel/Ioromaromel MOBEPXHOCTH; CKOpPOCTh
HCIIapEHHsI BOJIbI OT TEMIIEPATYPhI XKUAKOCTH U ILIOLIANHY €€ IOBEPXHOCTH;

SNIEKTPU3AIMsA TET W B3aMMOJEHCTBHE OJJIEKTPHUECKHX 3apsioB;, B3aUMOJEHCTBHE ITOCTOSHHBIX MAarHHTOB,
BU3yaJIH3allis] MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHWTOB; AEHCTBHMS MAarHUTHOIO IOJS Ha IPOBOXHHK C TOKOM,
CBOMCTBA 3JIEKTPOMArHHUTA, CBOMCTBA AIIEKTPOIBUIATEN IIOCTOSHHOTO TOKA): (POPMYNHpOBATH IIPOBEPSEMBIE
[IPENIIONIOKEHHUS, COOMpaTh YCTAHOBKY M3 TMPEAJIOKEHHOTO O0OpYyNOBaHMS; ONMCHIBATH XOJ, OIbITA H
(hopMyTHUPOBATh BBIBOIBI;

BLINOJIHATE TPSIMBIE W3MEPEHHs TEMIIEpaTyphl, OTHOCHTENBbHOW BIAXHOCTH BO3[yXa, CHJBI TOKa,
HaIPSUKEHHs ¢ HCIIOJIB30BAHHEM aHAJIOTOBBIX IPHOOPOB U IaTYMKOB (PU3HIECKHX BEJIHYHH;

CPaBHHMBATH PE3YJIbTAThl U3MEPEHHH C yUETOM 3aaHHON abCOIIOTHOH MOrPEIHOCTH;

[IPOBOJIMTH HKCCIIEOBAHME 3aBHCHMOCTH OJHOM (DM3MUECKOH BENMYMHBI OT APYTOHW C HCIOJb30BAaHUEM
IPSIMBIX H3MEPEHHUH (3aBUCHMOCTH COIIPOTHUBIIEHHUS IIPOBOTHMKA OT €0 [UIMHBI, IIJIOMAM MOTEPEYHOTO CEUCHUS
U YIEIHHOTO COMPOTHBIIEHHS BEIECTBA IPOBOJHUKA; CHIIBI TOKA, UIYLIEr0 Yepe3 MPOBOIHUK, OT HAMPSDKEHUS Ha
IPOBOJHMKE; HCCIENOBAHKE MMOCIEIOBATENFHOIO U IapalieIbHOTO COEIMHEHMH IIPOBOJHMKOB): IMIAHHPOBATH
HcceoBaHne, COOMPATh YCTAHOBKY W BBIMOJHSITH M3MEPEHHUs, CIeLys IPeI0oKeHHOMY IIaHy, (GUKCHpOBaTh
pe3yNbTaThl MOJAYYEHHOM  3aBHCHMOCTH B BHAE Tabnumi M rpa(UKoB, NENaTh BBIBOIBI MO pe3yibTaTaM
HCCIIeIOBAHNUS;

[POBOJUTE KOCBEHHBIE H3MEpEHHUs (U3MYECKUX BENUUYMH (yOETbHAS TEIMIOEMKOCTH  BEIIECTBa,
CONPOTHBIEHHE IMPOBOJHMKA, paboTa W MOINHOCTh OJ. TOKA): IIAHMPOBaTh M3MEPEHHUs, coOUpaTh
SKCIEPHUMEHTAILHYIO YCTAHOBKY, CICHYS IPE0KEHHONR HHCTPYKIUH, ¥ BBIYUCIIATH 3HAYECHIE BETHIUHEL,
COOIIONATh IIPaBUIia TEXHUKH 6e30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000PyI0BAHHEM;
XapaKTEPU30BaTh TPUHIUNEI IeHCTBUS H3YUEHHBIX IPHOOPOB M TEXHMYECKHX YCTPOMCTB C ONOPOH HAa HX
OmHcaHHS (B TOM YHCJIE: CHCTEMa OTOIIGHHS JIOMOB, THTPOMETp, IApoBasg TypOHHA, aMIepMeTp, BOJILTMETD,
CYSTUMK DIEKTPUUECKOM OSHEPIWM, O3JIEKTPOOCBETHTENIBHBIE INPHOOPE], HAarpeBaTENbHBIE 3JIEKTPONPHOOPHI
(IpUMEDEI), SIIEKTPUUECKHE TIPEIOXPAHUTEIIH; JIEKTPOMATHUT, SJIEKTPOABHIATE b TOCTOSIHHOTO TOKa), HCIIOJIB3Y
3HAHHUA O CBOWCTBAX (DM3MUECKHUX SBICHUH 1 HEOOXOIMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;




PAcMo3HaBaTh MPOCThIE TEXHHUECKHE YCTPOUCTBA U M3MEPUTENbHBIE TPUOOPHI [0 CXeMaM U CXEMATHIHBIM
pucyHKaM (KHIKOCTHBIM TepMOMETp, TEPMOC, IMCHXPOMETP, TMIPOMETp, IBHUTATeNlb BHYTPEHHEro CrOpaHus,
ANMEKTPOCKOII, PEOCTar); COCTABISATH CXEMBI 3JIEKTPHUECKHMX IIE€Med C IOCIENOBATENbHBIM U NapajlieibHbIM
COEAMHEHHEM DJIEMEHTOB, Pa3Indasl yCIOBHBIE 0003HAUCHHS 3JIEMEHTOB HJIEKTPUIECKUX IIETIei;

[IPUBOAUTH TIPUMEPBI/HAXOAUTh MHOOPMAUIO O MpUMepax MPaKTUYEeCKOTO HCIOIh30BAHUS (DPU3HUECKUX
3HAHUH B MOBCETHEBHOM JKU3HU st obecrieueHus Oe30nacHocT mpu obpatieHnu ¢ npubopamu U TEXHUYCCKUME
YCTPOUCTBAMH, COXPAHEHHUS 30POBbs U COOMIONEHUS HOPM SKOJIOTMYECKOrO TOBEICHUS B OKPYKAIOIEH Cpeze;
OCYILIECTBIISITh TTOMCK WH(pOPMAIMK (PU3UUECKOTO CONEpKaHusi B ceTh MHTepHeT, Ha OCHOBE UMEIOIIUXCS
3HAHUN H Hy'TéM CpaBHECHHA OOIIOJHUTEIBHBIX HCTOUYHHUKOB BBIICIIATH I/IH(I)OpMaI_II/HO, KOTOpast SABJIACTCI
HpOTHBOpeqHBOﬁ HJTH MOXKET OBITH HCHOCTOBepHOﬁ;

HCIIONB30BaTh TPH BBIMOJHEHHH Y4YeOHBIX 3aJaHMil Hayd HO-TIOMYJLIPHYIO JIHTEpaTypy (uU3HYecKoro
COOEpKaHusA, CIIpaBOYHBIE MaTEpHallbl, PECYPCEI CETH I/IHTepHeT; BIIaACTh HpI/IéMaMI/I KOHCIIEKTHPOBaHHUSA TECKCTA,
npeobpa3oBanus HHGOPMALIUK U3 OIHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE ITHCPMEHHBIE M KpaTKMe YCTHbIE cooOmeHus, o6obmas wuHopMamuoo u3
HECKOJBKMX HCTOYHHKOB (DU3UYECKOTO COAEpIKAHWs, B TOM UHCIE MNYOIMYHO MPEICTaBIATh DPE3yIbTaThl
HpOCKTHOfI HIIH HCCH@I[OBB.TGHBCKOIL;I AOCATCIBHOCTH, TIPpHU 3TOM I'paMOTHO HCIIOJIB30BATH HSy‘ICHHBIfI OHATHHHBIHM
anmapar Kypca (pH3uKH, COTPOBOXKIATH BEICTYIUIEHHE IIpe3eHTaIHEH;

——TIPH BBIMOJHEHWH yUeOHBIX MPOEKTOB U UCCIEIOBAHHMM (PU3NUECKHUX IPOIECCOB PaCIpeaessiTh 00sI3aHHOCTH
B IpyIIle B COOTBETCTBHHM C TIIOCTABJICHHBIMU 3aJadyaMM, CIEIUTb 3a BEHINOJHEHHWEM IUIaHa OeHCTBHH U
KOPPEKTHPOBATh €ro, ajeKBAaTHO OIICHHBATH COOCTBEHHBIH BKIag B JESTENBHOCTH TIPYIIIBI; BHICTPaHBaTh
KOMMYHHUKaTHBHOE B3aUMOJICUCTBUE, IIPOSIBIISAS TOTOBHOCTE pa3pentaTh KOH(IUKTHL.

2. Cogep:xaHue ydeOHOro npeamMera, Kypca



Ne HaumenoBaHue paznena/TeMsbl KonuuectBo ConepxaHue
n/n 4acoB
1. TemnoBble ABIEHUS 10 JemoHcTpauuu yualiuecs
Tennosoe aBuxeHue. Tepmomerp. CoxumaemocTh ra3os. ZIOJKHBI
CBs3b TeMIepaTypbl Co CpeliHeil CKOpoCTbiO Hucpehysus B rasax i *HIKOCTAX. 3HAT:
TBHIKEHUS ero MOﬂeKyH. BHyTpeHHﬂH MOﬂCﬂb :\-'%lOTl'l'-leCI\'Ol"O JABHIKCHHSA MOJICKY .
3Hep1“ml. I[Ba CﬂOCO6a H3MEHEeH s MO,HQIIL O}JOyHCzDCKOFD AR, [TOHSTUS:
. ) CoxpaHeHne 00beMa KUAKOCTH MPH H3MEHEHHH  ()OPMbI
BHYTpPEHHEIl DJHEpruu: Temjonepenaya Hu — BHYTpPEHHE
pabota. Bunel Tennonepenaun. Konnuectso Cu&uwnnecannuosmxxumnHﬂpo& KOHBEKLUS
TEeMJI0ThL. VYnenvHas TETI0EMKOCTh TTpHHLIAN IeHCTBHS TEPMOMETPA. TETMIOEMKO
BEIIECTBA. Y JAeNbHas TEMmioTa CropaHus M3meHeHue BHyTpeHHell 3Hepruu Tena Mpu cosepiueHud | TEMIEPATY
TOIJIUBA. 3aKOH COXpaHEHHH BHEPFHM B pa60TbI U TIpH Tenjaonepenaye. TJ1aBJIEHHS
MEXaHMYECKHUX W TEIUIOBLIX MpoLeccax. TEHHOHPOBOIIHOCTL PasJIMHIHBIX MaTCpHAJIOB.
KoHBek1us B IHUAKOCTSX M ra3ax. DopMyJibl
Tennonepenaua nyTem H3IyueHHs. BbIIENSIEM(
CpﬂBHeHHe z’ﬂeﬂbﬂbl.\ TenJ’IOeﬁll\‘OCTeﬁ pa3/IMYHLIX BELIECTB. TemnepaTy
JlabopamopHveie pabomul U3MEHEHHY
1.CpaBHEeHHE KOJUYECTB TEMJIOThl MPH CMELIMBAHUH
BOJZbI Pa3HOl TeMIeparyp [pumeneH
2.M3MepeHue ypaenbHOH TEIMJIOEMKOCTH TBEPAOTO | mBHUraTens:
Tena.
OnbiTel:  HccnemoBaHue — M3MEHEeHHMs — cO | ydalllMecs
BPEMEHEM TEMIMEPATyphl OCThIBAIOLLEH BOABI.
[TpUMeHsTI
KUHETHYEC
SHEPTHUH, U
BHYTpPEHHE
KOHBEKLIUH
TeJ, ucnap
ucrnapeHuu
YuraTh rpe
HarpeBaHU
KauecTBEH!
HU3MEHEHHA
TerIonepe,
Haxonuts
BELLIECTBA.
TEMJIOTHI I
Pewars 3a)
Q=Lm. Q=
2 W3meneHne arperaTHbIX COCTOSIHWM Lenoncmpayuu.
BElIECTBA. SIBnenue UCTIapEHHUS.
ArperaTHbie COCTOSIHMA BEILECTBA. Kunenue Bozbl.
InaBneHue " OTBepHeBaHHe Teon. [TocToSIHCTBO TEMTIEPATYPhl KUITEHUS KHIAKOCTH.
TeMnepaTypa I1aBIEHHUS. y,ﬂe.ﬂbHaﬂ SIBneHus naaBiaeHUs W l(pHCTaﬂﬂI'lB'ﬂLlﬂld.
1/13mepe}me BJIQXKHOCTH  BO34yXa TICHXPOMETPOM  HIH
TeruioTa  TuiaBneHds.  McnmapeHue S —
KOHNCHCALMA. HaCbILU.eHHb[ﬁ nap. yCTpOFlCTBO YETBIPEXTAKTHOTO IOBWraTejis BHYTPEHHETO
OTHOCHUTEbHAS BJI@XHOCTb BO3AyXa M €€ cropanus.
HU3MEPEHUE. HCHXPOMeTp. Kumnenue. ychoif[c'rBo napogoﬁ Typﬁp{m,[
3aBHCHMOCTh TeMIepaTypbl KHIEHUS OT Jabopamopras paboma.
JaBlIeHUs. VaensHas TEMIOTa 3.M3MepeHne BAaXKHOCTH BO31yXa.
napoobOpa3oBaHus. OObICHEHHE H3MEHEHHS
arperaTHblX  COCTOSHMI  Ha  OCHOBE
MOJIEKYJISIPHO-KHHETHHYECKHIX
npencrasieHuil. [IpeoOpazoBaHus 3IHEPrHH
B TEIUIOBBIX  [BHraTtejsax. Jlpurarens
BHYTpEHHEro cropaHus. [lapoBas TypOuHa.
XonoguneHuk. KI1II TerioBoro nBUrates.
DkosiorHueckre MpobaeMbl HCMOIb30BAHHUS
TEMJIOBBIX MaLIHH.
3 DJIeKTpHUUECKHE SBNIEHHS 104 LemoHcmpayuu. Yuatumnecs
Onektpusaums Tea. JlBa  pola DnekTpu3auus Tesa. JIBa pona 3MEKTPHUECKHX | COMPOTHBI
SJIEKTPUYECKUX  3apAnoB.  [IpOBOIHHKH, 3apsAmoB. YCTpOMCTBO W JEHCTBHE 3JEKTPOCKOMA. | [IMHE W IS
HETPOBOJHHKH (mMIIEKTPUKH) 7 TIpOBOAHHKK W H30JATOPbI. DNEKTPH3aLMs HUEPE3 | SJEKTpHUEl

MOJTYTTPOBOIHUKH. BzaumoneiicTeue

BIWAHUE. HepeHoc 3JIEKTPHUYECKOro 3apsana ¢ OAHOro




3apSHKEHHBIX TeJl. JJEKTPUHECKOe TOJIe.
3aKOH COXPaHEeHHs MIEKTPUUECKOro 3apsija.
HenumocTts 3IEKTPUUECKOrO 3apsza.
DOnextpoH. CTpoeHHe aTOMOB.

DnekTpuuecKuii TOK.
[anbBaHUUECKME 3JIEMEHTBI i
AKKYMYJATOPBI. HeHCTBHA IACKTPHUYECKOTO
Toka. HanpaBneHue 3JEKTPUUECKOTO TOKa.
OnexTpuueckas Lenb. DIeKTPUYECKUI TOK B
MeTajnax. Hocureny 31eKTpUUECKOro TOKa
B MOJIyNIPOBOHUKAX, a3ax U 3NEKTPOJINTax.
[MonynpoBoaHukosble Npubopsl. Cuna ToKa.
AMriepMeTp. DNEKTpUYECKOe HarpshKEeHHE.
BonbT™meTp. DnexkTpuyeckoe
conportuBiaenue. 3akoH Oma [ ydacTka
3JIEKTPHUYECKOH LIETIH. YnenbHoe
3JEKTPUIECKOe COMpPOTHBIEHHE. PeocTaTsl.
[TocnenoBatenbHoe " rnapaienbHoe
COEIMHEHHUS IPOBOJHUKOB.

Pabora u MOIIHOCTb  TOKa.
Konnuecto TENJO0TBI, BbLIEJISIEMOE
MPOBOIHUKOM c TOKOM. Jlamna
HaKaJHBaHUs. DnexkTpHuecKue
HarpeBaresibHble NPHUOOPBI. DNEKTPUUECKHI

CHUETYHK. Pacuer 3JIEKTPOIHEPTHH,
notpebnsemoii 3IeKTpOnpruOopoM.
Kopotkoe 3aMblKaHUE. IlnaBxue
Tpe1OXPaHUTEIIH.

Tefa Ha [Opyroe. WCTOYHMKM TOCTOSHHOrO TOKa.
CocTtaBieHHe IEKTPUUECKOI LEMH.

Jlabopamoprvie pabombi.
4.Cbopka 3NMeKTpHUECKOil LEenM M HM3MEPEHHE CHIIbI
TOKa B €€ pasiauuyHelX Yyuwactkax. 5.M3mepeHue
HanpsOKEHUs Ha Pa3lMyHbIX Y4acTKax dJIeKTpUHeckoil
uenu. 6.Perynuposanune cunbt Tora pooctaront.
7.13mepenue COTMPOTHBIICHHS. 8.M3mepenue
MOILLHOCTH W paboThl M 3JEKTPUYECKOrO TOKa B
3NeKTPUUECKOi amIe.

DNeKTPOMarHUTHBIE SBJICHUS
MarHuTHoe none TOKa.
DNEeKTPOMAarHnTel U UX  NpUMEHeHue.
MocToAHHbIE MmarHuTbl. MarHutHoe nose
3eman. MaruuTHble  6ypu.  [eilctsue
MarHWTHOro NonA Ha MPOBOAHUK C TOKOM.
dneKkTpoasUraTens. JMHaMuK U MUKPOGDOH

Lenoncmpayuu.

OnbiT OpcTena. ITpuHuun neficTBuUA
MUKpPO(OHA 1 TPOMKOTOBOPUTEJIS.

Jlabopamopnvie pabomei.

9. Cbopka 37€KTpOMarHWTa M HCIbITAHHE €T0
JeicTBus.

10.M3yueHne  3MEKTPUUECKOTO  ABMIaTens
MOCTOSIHHOIO TOKa (Ha MOJIEIH).

TMPOBOJHUK

[TpakTuuec
3JIEKTPOHal
3TIEKTPOJIB!

Yuatnuecs

[TpumeHaT
3JIEKTpHU3al
TIPOBOJIHUK
MeTanax,

HarpeBaHH

YepTuts C:
NEKTPHHE
SNEKTPHHUE
(pesucTopz
TIOMOILbIO

peocTaToM

Pewats 3a
HaTpPsKEHI
ero  mom
JNEeKTpHUel
MPOBOJHUK
3MEKTPOIH(
TOKa M Hal
BEJIMUHHAN
Haxonutb
Pemats 3¢
3JEKTpHUUel
Inc=11=12;
Unp=Ul=l

CBeTOBbIE SABJICHMUS

Hcrounuku cBeta. [IpsaMomiHeiiHoe
pacrpocTpaHeHWe CBeTa B OJXHOPOIHOIA
cpeze. OtpaxceHue cBeTa. 3aKoH
OTpaXKEHHs. [1nockoe 3epKa’o.
[penomnenue cpeta. JluH3a. DoKycHOe
paccTosilHUe W ONTUYecKass Cuia JWH3LL.
IMocTpoenue u3o00paxkeHuil B aMH3ax. I'nas
Kak onTuHueckas cucrema. JdedeKTbl 3peHus.
Onrtuueckye npuoopsl.

Hexvoncmpayuu.

HcTtounuku cBera. [TpssMonuHeliHOE
pacnpocTpaHeHHe CBeTa. 3aKOH OTPaKEHHS CBETa.
H3obpaxenne B 1mockoM 3epkaie. IIpenomienue
cBeTa. Xon jyueil B cobuparouieid U pacceuBaroLlei
nuH3ax. [lomyueHne H306pakeHHUH C MOMOILBIO JIMH3.
[MpuHmMn  neiicTBHS  MPOEKLMOHHOrO  anmnapara.
Mouzens rnasa.

JlabopamopHuie pabomei.

11.Tlonyuenne u3obpaxkeHUH. MPH  TMOMOLLH
JIUH3bI

OnbiTbli: MccnepoBaHue 3aBUMCUMOCTM  yrna
OTpaeHua OT yrna nageHua ceeTa. MccnepoBaHue
33aBMCMMOCTM yrna npenoMneHua OT yrna nageHus
cBeTa. N3mepeHne bokycHoro paccToAHuA
cobuparowent AnH3bI.

Yuaiuecs

[TonsTHs: 1
OTpaXKeHHE
JIMH3BI, OIT1
[TpakTuuec
H3YU4Y€HHbI

Yuamuecs

[TonyuaTs

n3o00paxkeH
Pemarsb ka
OTpaXKEHUS

HTorosoe noBTopeHue

ITosmopenue kypca 7 u 8 knacca

Cdopmupos:
TEMnI0BOM ABI
TeMMNepaTypbl
OMpEaENsiET ¢
MOTYILLECTBO |
MOTHBALLHIO |
npupoze, €€ i
MOMOILBIO Ha
TNIO3HaHMsI, He
o0opyl0BaHH
(uzukn B pa3
MPOH3BO/IHTE.
uesnoneka.do
XapaKkTepHCTI
00BEKTHBHOC
3IEKTPH3ALHI
YIAYUIISHHH 3




4. KanenaapHo-TeMaTH4ecKoe MJIaHUPOBaHHUe MO mpeaMeTy ¢hu3uku B 8 Ki1acce

Ne HaumeHoBaHue pa3nenos u Tem Bun 3anarus Kon- BUI Hata nposenenus
BO KOHTpOJIs [Tnan @akT |,
4acoB
INOBTOPEHUE
1 | MHCcTpyKLMM MO TeXHUKe Oe30MacHOCTH. IloBTOpHTEALHO- 1 0]
IloBTOpEeHKE 3aKOHOB U OTpeneseHni 3a 7 o6o0maromnii ypox
KJj1acc
2 | Pewenue 3anau no teme: «MexaHu4eckoe IloBTOpHTEBLHO- 1 "3 ]
JIBHIKEHHE U TJIOTHOCTBY o06o0marmnii ypok I
I
TenJioBble siBJICHHS
Crioco6bl H3MeHeHUs1 BHYTPEHHEH SHepruu KOMOMHHUPOBaHHBIH ypOK 1 UK, ITP ]
3 | Tena. TennonpoBoAHOCTh KOMOMHUPOBaHHBIH YPOK d
Konsekuus. Uznyqyenue Konuyectso (
TEeIUIOThl. EMHUILIBI KOTMYECTBA TEMJIOThI J
VaenbHas TerioeMKocTb. Pacuet kosMuecTBa
TEMNJIOTHI, HeO6XOI[I/lMOl"O JJ1s1 HarpeBaHus
WM OXJIQXKAEHHS Tesia
4 | Tb, JlabopatopHas paborta Ne 1 o Teme: Ypok npakTUKyM 1 CP ]
«CpaBHeHHE KOJIMHeCTBa TEIIOTHI TPH :
CMELUMBAHKMHK BOZbI pa3HOH TEeMIEPaTypbl» J
5 | OHeprus TorIMBa. Y AeibHas TEMIoTa KomMOuHHpOBaHHbIH ypok 1 u3 1
cropaHus 3
6 | ArperaTHble COCTOSIHMS BELLECTBA. Kom6uH1poBaHHbIH ypok 1 KP L
[InaBneHue u oTBEpAEBaHMUE <
KPHUCTAJUTMYECKUX Tell
I'pacduk nnaBaeHus U oTBEpAEBaHUS
KPUCTAJUIMHECKUX Tell. Y AesibHas TeroTa
TUIABJIEHHS
7 | Ucnapenue. HacbliieHHbli W HeHachilleHHbIH | KomOuHMpoBaHHBIH ypok 1 @O, JIP
nap. [ToryoleHe 3HEPriuy Npu HCnapeHU:
JKUJIKOCTH M BbIJENIEHHE €€ NPH
KOHJEHCALMH
Kunenue. BnakHocTs Bo3ayxa Y aenbHas
TETI0Ta Napoo0pa3oBaHMs U KOHIEHCALIUH
Pabora raza u mapa npu paclMpeHHH.
JlBuraTenb BHYTPEHHEro CropaHus
8 | IMaposas Typ6una. KII/I trennosoro KomOuHHpoBaHHBIHA ypok 1 @0
nsuraress JlaboparopHas pabora N
Ne2«HM3mepeHre BAa)HOCTH BO3LyXa»
9 | OnekTpockon. DNEKTPHYECKOE MOJIE. KomMOuHupoBaHHBIH ypOK 1 Pa6ora
JlenuMocCTb 3JIEKTPUUECKOoro 3apaia. no
OnekTpoH. CTpoeHHe aTOMOB TPEHUPOB
OYHBIM
TecTam Ha
20 MHH.
10 | O6bscHeHHe IeKTPUIECKHUX SBICHUH. KomOuHHpOBaHHBIH YpOK 1 KP




ITpOBOAHMKH, MOMYTTPOBOJHUKH H
HEMPOBOJHUKH 3JI€KTPUUECTBA

KonrponbHas pabora Ne2 no teme:
«Onekrpuzauus tesn. CTpoeHUe aTomMa

VpoK KOHTpOJIs U yuera
3HaHUH ydauuxcs

@0

DnekTpuyecKui Tok. MCTOUHUKH
BJIEKTPHYECKOrO TOKa

BHEKTpl/I'-leCKaﬂ LICMNb H €€ COCTaBHbIE HAaCTH.
QHeKTpH‘-leCKHI‘;l TOK B M€Tajlj1ax.

KomOuHHpOoBaHHbIH ypoK

CP

JJIeKTPHYECKHE

SABJICHHS

3aBHCHMOCTb CHUJIbI TOKA OT HaNpsKEeHHUS.
OneKTpruiecKoe COMpoTHBIIEHHE
TIPOBOJIHHKOB.

3akon Oma s yuacTtka Lend. Pacuer
COTMPOTHUBRIEHUS MTPOBOAHUKA. Y ACIbHOE
COMPOTHUBIEHUE .

KomGuHMpoBaHHEIH ypok

1

YO

14

Tb. JlaboparopHas paGorta Ne3 no teme:
«PerynupoBaHue cujibl TOKa PEOCTATOM)

Y POoK-NpakTHKYM

0]0)

15

Tb. JlaboparopHas pa6ora Ne 4 no teme:
«OmnpeneneHue COMPOTUBIIEHHS C TOMOLLBIO
amIiepMeTpa U BOJIbTMETPay

Vpok-npakTukym

u3

16

[locnenoBaTenbHOE COEMHEHHE
nposoaHHKOB. [TapannenbHoe coearHeHHe
NPOBOJHHKOB

Pemenue 3agay no teme «OneKTpuuecKue
SIBJICHUAN

KOMOWHHUPOBaHHbIH YpOK

CP

17

KontponbsHas pabora Ne3 no Teme:
«DNEeKTpUUECKHE SIBIEHHUSY

VpoK KOHTpOJIsI U yueTa
3HaHWM ydaluxcs

YO

18

EnuHuupbl paGOTbl SJICKTPUUECKOr'0 TOKaA,
NPUMEHSAEMBIE Ha MPAKTHKE

KOMOWHHPOBaHHbIH YPOK

19

HarpeBaHuie NpoBOJHUKOB 3JI€KTPHUECKUM
TokoM. 3akoH Jhxoyns - JleHua

Pemenue 3anau no reme «Paborta u
MOLIHOCTb 3JIEKTPUHECKOT0 TOKa»

Y poK-NpakTUKYM

CP

KonTponbHas pabota Ned rno teme «PaboTa 1
MOULIHOCTb 3JIEKTPUUYECKOIr0 TOKay

Ypok KOHTPOJISl 3HAHWH

¥O,CP

22

HarpeBaHue NpOBOAHUKOB JJIEKTPHUECKHM
ToxoM. 3akoH Jbkoyns - Jlenua
MarHuTHoe rnoJie KaTyllKH C TOKOM.
MarHuTHble THHUH

KomOuHHpOBaHHBIH ypok

o1

Th. JlaboparopHas pabora Ne5 no teme:
«COopKka 3MeKTpoMarH1ra U UCIbITAHUE €M
NEHCTBUSY.

Y pok-npakTUKyM

on

DIeKTPOMATHUTHbIE SIBJICHHS

24

ITocTosiHHBIE MarHUThbl. MarHuTHOE MoJie
MOCTOAHHLIX MAarHHUTOB.

KoM6uHHpOBaHHbIH YpOK

1

T

MaruutHoe nose 3emiu .JleHcTBre
MarHUTHOrO IMOJIS Ha MPOBOJHUK C TOKOM.




26 | JIunzsl. OnTHdeckas cuia JUH3EL. KomOuHHpOBaHHBIH ypok 1 JIP
H306paxxeHus, napaeMble TMH30H.
27 | Tb. JlabopatopHas paboTa Neb rno Teme: VpoK-TIpaKkTHKYM 1 cP
«[TomyueHue u30OparkeHHs MPH MOMOLLH
JIVIH3bIY
CaeToBbI€ SIBJIEHHS
28 | Mcrtounuku ceeTa. PacnpocTpaHeHue CBETa. KombunupoBaHHBIH ypok 1
Bunumoe fBrKeHHe CBETHII
29 | Peluenue 3anau rno teme: «CBETOBbIE KoM6uHHpOBaHHBIH YpOK 1 KP
SIBJIGHHUSI»
30 | KoutponsHas padota Ne9 [1O TEME: Ypok KOHTpOIA 3HAHUH 1 YO
«CBeTOBbIE ABJICHUS»
31 | Jlunzsl. OnTHyeckas cusa JHH3bI. KomOuHHpoBaHHBIH ypok 1 [P
N300pakeHus, AaBacMble JIMH30M.
32 | O6061IeHHe MPOEKTHOM paboThI Mo (pr3mKe Y pok-npakTUKyM 1 YO
IlosTOpEHHE
33 | Pewenue 3a1a4 U3 Kypea pusuku 8 kiacca Y poK-npakTHKYM 1 CP
34 | Pemenwue 3a1a4 U3 Kypca Gpu3uky 8 kiacca Y pok-MpaKkTHKyM 1 T
3ayeT 1Mo OCHOBHbIM (PM3UUYECKUM MOHATHAM YpOoK KOHTpOJIS U y4deTa
U TEpMHUHAM 3HAHUH ydaluxcs
IlosTOpenne u 0600HICHAE
HUTOT'O 34




