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AJIATITUPOBAHHASA PABOYAS TTPOTPAMMA
1o Gpu3mKe
st 8 kitacea (2 4. B Heento, 68 4. B roj)
[ToscHuTenpHas 3anucka.

AnantupoBaHHas pabouasi mporpamma o (usmke /i 8 Kjiacca COCTaBlIeHa B COOTBETCTBUU C
denepanbHBIM KOMIIOHEHTOM IFOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaH/1apTa OCHOBHOI'O OOIIETOo
oOpa3oBanus (mpuka3 Munucrepcrsa oopazoBanus u Hayku PO Ne 1089 ot 05. 03. 2004r «O6
yTBEpXKACHUH (peiepaTbHOr0 KOMIIOHEHTA FOCYIapCTBEHHBIX 00Pa30BaTeIbHBIX CTAHIAPTOB HA4aJIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPeAHEro (MOJIHOT0) 0011Iero oopazoBaHus»), ¢ yuerom [IpumepHoit
MIporpamMMsI 1Mo (PU3UKE OCHOBHOTO 00111ero 00pa3oBaHus 1Mo ¢usnke. 7 — 9 Kimaccel. Mo peaaxiuen B.A.
Oprnoa, O.®. Kabapauna, B.A. Koposuna, A.1O. I[Teatuna, H.C. Ilypeimesa, B. E. ®pankuna — M.:
Hpoda, 2013 r., Ha 0OCHOBE aBTOPCKOM mTporpammebl o peaakiueii: E. M. I'yrauk, A.B.

[lepsimkuna (IIporpammel AJ1s1 001meo0pa3oBaTe/bHBIX yupexaeHnid. ®uzuka. ActpoHomus.7-11
K./ coct. E.H. Tuxonosa M.: /Ipoga, 2013.).

AnantupoBaHHas pabouast mporpamma 1o gusuke s 8 kjaacca padpadboTaHa i 00ydeHus JeTel ¢
3a/ICPKKOU IICUXUYECKOTO PA3BUTHSL.

Komnonentsl ucnonszyemoro Y MK:

1. [Tépprmkun A.B. @usnka. 8 kimacc. YueOHUK 11t 001ieo0pa3oBaTeIbHbIX YU€OHBIX 3aBeIeHU — M.:
«dpoda», 2014r.

2. ®uszuka. [lunakruueckue matepuansl. 8 kiaace. A.E. Mapon; A.E. Mapon — M.: Jlpoda, 2013 — 127c.:
ni. — (JlnmakTuyeckrne MaTepraibl)

Oo6ocHoBanne Bpidopa YMK.

Y4eOHUK oTIMYaeTcst Y4ETKUM, JIAKOHUIHBIM U3JI0KEHUEM MaTepraia. B KoHIe kaxaoro maparpada
MMEIOTCS BOIIPOCHI /111 CAMOIIPOBEPKH, CUCTEMA 3aJaHUI U YIIPAXXHEHNH, BKIIFOYAIOIIUX KAUECTBEHHBIE,
rpaduyueckre, BEIYUCIUTEIbHBIC U SKCIIEPUMEHTAIBHBIE 331a4. JJOCTONHCTBOM KHHTH SIBIISTIOTCS SICHOCTb,
KpPaTKOCTb U JOCTYITHOCTh M3JI0KeHHs. Bee riaBbl yueOHMKa cofiepKaT 00raThlii MILTIOCTPATUBHBIN
Marepuall.

OO0mas xapakrepucTuka y4e0HOro npeamera
®dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPHUPOJIbL, BBICTYIAs B KAU€CTBE Y4€OHOIO IIpeaMeTa B
IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY 3HaHHI 00 oKpyxarormiem mupe. OHa pacKphIBaeT poJib
HayK{ B 3KOHOMHYECKOM M KYJIbTYPHOM PAa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOI'0 HAyYHOI'O MUPOBO33PEHUS.
Henu nzyyenus (pU3MKM B OCHOBHOH LIKOJIE CJeYIOLIHe:

YcBoeHue yqamuMucst CMbICJIa OCHOBHBIX MOHSATHI ¥ 3aKOHOB (1)I/I3I/IKI/I, B3aUMOCBA3U MCKIAY HUMU;

dbopMupOBaHUE CUCTEMBI HAYYHBIX 3HAHUI O IPUPO/IE, €€ QyHIaMEHTaIbHBIX 3aKOHAX I MOCTPOCHUS
NpeCTaBICHUs O (PU3NYECKON KapTUHE MUPA;

CUCTEeMAaTH3aIHsl 3HAHUH 0 MHOT000pa3uu 0OBEKTOB U SIBJICHUN TIPUPOJIBI, O 3aKOHOMEPHOCTSIX MPOIIECCOB
U 0 3aKOHAX (U3UKHU JUIsl OCO3HAHMS BO3MOXXHOCTH Pa3yMHOT'O HCIIOIb30BaHUS TOCTHKEHUN HAYKU B
JanbHEHIIIEM pa3BUTUN LIUBWIM3AIUY;

dbopMupoBaHue yOeKI€HHOCTH B IO3HABAEMOCTH OKPY’KAIOLIEr0 MUpa U TOCTOBEPHOCTH HAyUHBIX
METO/IOB €T0 U3YyUEHHS;



opraHu3anuysa 5KOJOrn4CCKOro MbIIJICHUA U HCHHOCTHOTO OTHOIICHUSA K ITPUPOAC,

pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcs, a Tak)kKe HHTepeca K
pacIIMpPEeHHIO U YIITyOJIeHHIO (PU3HMUECKUX 3HAaHUM U BbIOOpa (pU3HMKH Kak MPO(UIBHOTO MPeIMETa.

JocTkeHue 1eneil 00ecrednBaeTcs pelieHueM CIeIyIoNIIX 3a1au:

3HAKOMCTBO YYaIIUXCsl C METOJIOM Hay4YHOI'0 MO3HAHMS U METOJIaMH MCCIIEJOBaHUS OOBEKTOB U SBICHUN
IIPUPOJBL;

npno6peTeHHe yqamuMucs 3HAHUH O MCXAaHUYCCKUX, TCIUIOBBIX, 3JICKTPOMAIrHUTHBIX U KBAHTOBBIX
SABJICHUSAX, (I)I/ISI/I‘IGCKI/IX BCJIIMYMHAaX, XapaKTCPU3YIOIIUX 3THU ABJICHHA,

dbopMupoBaHUE y ydalIUXcsl yMEHHUI HaOII0AaTh MPUPOIHBIE SIBICHUS U BBIIIOIHSTH OMBITHI,
naboparopHbie pabOTHI U AKCIIEPUMEHTATBHBIC UCCIIEAOBAHUS C UCTIONB30BAHUEM H3MEPUTEIBHBIX
npuOOpPOB, MHUPOKO MPUMEHSEMBIX B MPAKTUUECKON KU3HU;

OBJIQJICHUE YYAITUMUCS TAKUMHU OOIICHAYYHBIMH MMOHSATUSIMU, KaK IPUPOTHOE SBIICHUE, SMITUPUICCKH
yCTaHOBJIEHHBIN (hakT, MpobiemMa, TUIoTe3a, TCOPETHUECKU BHIBOJI, PE3YJIbTAT SKCIIEPUMEHTAIBHOM
MIPOBEPKHU;

NOHUMAaHHE yYalluMHICS OTJIMYMN HAYYHBIX JaHHBIX OT HENPOBEPEHHON HH(OpMAINK, IEHHOCTH HAYKU
JUIsl yIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX NOTPEOHOCTEH UenoBeka.

OcHoBHBbIE 1eJIU u3y4eHusi Kypca ¢pusuku B 8 kiacce:

OCBOCHME 3HAHUU O TEIUIOBBIX, dJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUSX; BEJINUNHAX,
XapaKTEPU3YIOIINX ITH ABJICHUS; 3aKOHAX, KOTOPBIM OHHU MOJYUHSAIOTCS; METOaX HAYYHOI'O IO3HAHUS
npupozsl U HopMUPOBaHHE HA STOW OCHOBE MPEICTABICHHUM O (pU3MUECKON KapTHHE MUPA;

OBJIa/ICHUE YMEHHUSMHU TPOBOJIUTH HAOIIOACHNUS IPUPOIHBIX SIBICHUH, OMUCHIBATH U 0000IIATh PE3yIbTATHI
HaOJII0/IEHU, HUCIIOIb30BATh MTPOCThHIE N3MEPUTENbHbIE TPUOOPHI I U3YUeHUS (PU3NUECKUX SBICHHIA;
NPECTaBIIATh Pe3yIbTaThl HAOIIOACHUHN MM U3MEPEHUH C TIOMOIIBIO TaOIuU1], IpauKOB U BBISIBIISATH HA
3TOM OCHOBE AYMIUPUUYECKHE 3aBUCHMOCTH; IPUMEHSTH MOJTyYSHHbIE 3HAHUS I O0BSCHEHUS
pa3Ho00pa3HbIX MIPUPOTHBIX SABICHUN U MPOLECCOB, MPUHIIMIIOB JIEHCTBUS BXKHEHIIINX TEXHUYECKUX
YCTPOMCTB, /Ui pemieHus (pU3nuecKux 3aaay;

Pa3BUTHUEC MMO3HABATCIIbHBIX NUHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKHUX CHOCO6HOCT€I>1,
CaMOCTOATCIIbHOCTH B HpI/IO6p€TeHI/II/I HOBBIX 3HAHUH Ipu pCUICHUN (1)I/I3I/I‘-ICCKI/IX 3aaa4 1 BBIIIOJIHCHHUHN
OKCIICPUMCEHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ C UCITOJIB30BaAHHUEM I/IH(i)OpMaI_[I/IOHHI)IX TCXHOJ’IOFHﬁ;

BOCIIMTAHHUC y6e)K,£[eHHOCTI/I B BO3MOKHOCTH ITO3HAHUA IPUPOALI, B HGO6XOI[I/IMOCTI/I pPasyMHOTO
MCIIOJIb30BaHUs JOCTUKEHUIM HAyKH M TEXHOJIOTU JIJIs JajbHEHIIero pa3BUTUs YeJI0BEUECKOTo 00IIecTBa,
YBa)KEHHsI K TBOPLIAM HAyKH U TEXHUKHU; OTHOLICHHUS K (PU3MKE KaK K DJIEMEHTY 00IIeueI0BEUECKOi
KYJIbTYpBI;

MPUMEHEHNE OyYEeHHBIX 3HAHUI U YMEHHH JJIsl peIIeHUs TPaAKTUYECKUX 3a]1a4 [TOBCETHEBHOM KU3HU,
TSt oOecriedeHnsi 0€30MacCHOCTH CBOCH KU3HHU, PAlMOHAILHOTO MPHUPOIONIOIb30BAHMS U OXPAHBI
OKPYKaIOIIe Cpebl.

OcHOBHBIE 3371a4 U3Y4YEHHUs Kypca (Pu3nku B § Kilacce:

pa3BUTHE MBILUICHUS YJalIuXxcs, popMUpOBaHUE y HUX YMEHUN CAMOCTOSITETILHO PpHoOpeTaTh U
MPUMEHSATH 3HAHUS, HAOII0AaTh U OOBSICHATH (DU3NYECKUE SIBIICHHUS;

dbopMupoBaHUEe MO3HABATEILHOTO UHTEpeca K (U3NKE U TEXHHUKE.

Mecro npenMeTa B yueOHOM IJIaHe



Y4eOHBIM I1aHOM B § KJTacce OTBOJUTCS 2 Yaca B HEACIIO Wik 68 4acoB B TO/I.
O0mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOOBI 1eATEJILHOCTH

3HaHHE O MPUPOJIEC BAKHEHIINX PU3NYECKUX SABJICHUIN OKPYKAIOIIEro MUpa U TOHUMaHUE CMbICIa
(U3HYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b N3YUEHHBIX SIBJICHHIA,

YMEHHUS TI0JIH30BATHCSI METOJIAMH HayYHOT'O UCCIIEIOBAHUS SBJICHUN TIPUPOJIBI, TPOBOIUTH HAOIOICHHUS,
IUTAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh pe3yabTaThl U3MEHEHUI, IPEICTABIIATh
PE3YNbTaThl U3MEPEHHH C IIOMOIIIBIO Ta0HII, TpaduKoB U popMys1, 0OHAPYKUBATH 3aBUCUIMOCTH MEXTY
q)HBH‘-IeCKI/IMI/I BCJINYHNHAMHU, O6’b$ICH$ITB MOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOAbI, OICHUBATH I'PAHUIIBI

MOTPEIIHOCTH PE3YIBTATOB U3MEPEHUI;

YMEHHUsI IPUMEHSTh TEOPETUYECKUE 3HAHUS 10 (PU3HKe Ha NMPaKTUKe, pemaTh PU3ndecKue 3a1a4u Ha
MPUMEHEHHUE MOJTYYECHHBIX 3HAHU;

YMEHHUsI U HaBBIKW IPUMEHSTD MOJIYUYEHHBIC 3HAHUS JUIsI OObSICHEHUS IPUHIIAIIOB CHCTBUS BOKHEHIIINX
TEXHUUYECKUX YCTPONCTB, pEIICHUS MPAKTUYECKUX 3a]1a4 MOBCEAHEBHOMN KU3HU, 0OeCTIeueHUS
0€30MMacCHOCTH CBOEH KU3HH, PAIIHOHATBHOTO TIPUPOIOTIONB30BAHUS M OXPAHBI OKPYKAIOIIECH CPEJIbI;
dbopMupoBaHue yOex1eH!s B 3aKOHOMEPHOH CBSI3U U ITO3HABAEMOCTH SIBJICHU MTPUPOJIBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOU IIECHHOCTH HAYKH B Pa3BUTUU MATEPUAITBHON U JTyXOBHOM
KYJbTYPBI JIIOACH;

pa3BUTHE TEOPETHUUECKOTO MBIIIIEHUSI HA OCHOBE (JOPMUPOBAHUSI YMEHUN yCTaHABIUBAThH (DaKThI,
pa3nuYaTh MPUYUHBI U CIEJCTBUS, CTPOUTH MOJICTU M BBIJIBUTATH THIIOTE3bI, OTHICKUBATH U
dbopMynupoBaTh JOKA3aTENbCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTANIBHBIX (DaKTOB
TEOPETUIECKHUX MOJIeIel (pU3ndecKre 3aKOHBI;

KOMMYHHUKATHBHBIC YMEHHUS JTOKJIABIBATH O PE3YJIbTaTaX CBOETO UCCIICIOBAHMS, YIaCTBOBAThH B
JTUCKYCCHH, KPATKO M TOYHO OTBEYATh Ha BOMPOCHI, UCIIOIH30BaTh CIPABOUHYIO JINTEPATYPY U ApYyTHe
UCTOYHUKU UH(POPMALIUH.

OO6mras xapakTeprucTuka ydeOHoro mporiecca: (opMbl, METOIBI U CPEJICTBA O0YyUCHHUSI, TEXHOJIOTHH.
Opranuzanronubie GopMbl 00yueHHs — GpOHTaANbHAS, TPYIIOBasi, NapHas, HHAUBHUIyaJbHAas.
Hcnonb3yembie MeTObI O0yUEHUS:

00BSCHUTENBHO-ILTIOCTPATUBHEIN METO,

METO/]T IPOOIEMHOTO H3JI0KCHHSI,

OBPUCTUYECKUNA METOJ;

HUCCIEN0BATEILCKUNA METO/I.

TexHomorun o0y4ueHus

HuddepennmpoBannoe oOydeHHeE.

[Ipobnemuoe obyueHue.

HccnenoBarenpckuii METOOEL.

OO0yueHne B COTPYTHUYECTBE.

HHupopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH.



Hcnons3yemsie GopMbl, CIIOCOOBI M CPEACTBA TPOBEPKH U OLIEHKU PE3yJIbTATOB O0YUYEHHUS MO JaHHOM

pabodeii mporpamme

| Bussl kouTpOs | POpMbI KOHTPONS |

Texymmit
KOHTPOJIb

YcrHbIN onpoc

DpoHTANBHBIN
orpoc

TecToBbIi
KOHTPOJIb 3HAHUU

CaMocTosTeIbHEBIE
paboThI

KoHnTponbHbie
paboThI

JlaGopaTopHas
pabota

IIpomexyrounas
aTTecTanus

3auer

KoHnTtponbHas
pabora

Oco0eHHOCTH OpraHu3aluu Y4eOHOr0 Nmpoiecca 1mo npeaMmery:

- HCTIOJIb30BaHKUE HETPATUIIMOHHBIX (pOpM paboThl HA YpOoKax AJis MPOQUIAKTUKY IEPEYTOMIICHHUS;

- IPUMEHEHHE MYJIbTHCEHCOPHBIX TEXHUK 00y4YeHus (BO3/IEHCTBHE B Ipoliecce 0OydeHuUs Ha BCE KaHAaJIb
BOCIIPHUSATHS PEOCHKA: CITyX, 3pEHUS, OCSI3aHUE);

- AN PEXUM (OMTPOC B Havaje ypoka);

-- FICTIOJIb30BaHME METO/IBI M ITPHUEMBI Ha TPUBIICUCHNE BHUMAHMS /IS JTy4YIIEero 3allOMUHAHNS yIeOHOTO
marepuana («Haiiau ommbxy», «IIpoBeps ceds u cocena» u ap.);

- UCIIOJIb30BaHNE TAKTUIIBHBIX, HAIVISAHBIX, CIIYXOBBIX, JIBUTATEIILHBIX IPUEMOB IIPH IIEPEXOJE C OJHOIO
BHJIA IESITEIBHOCTU K APYTOMY.

Temarnueckuii nian

Ne| Haumenosanue Beero| B Tom uucie
pasnicjion 1acoB | JTaGoparopHbIe KOHTpONbHBIE YPOKH
paboThI
1 | TennoBsie sBneHus | 14 29 29
Jl/pabora KonTpomnpHas pabota mo
2 | Usmenenue 11 Nel «CpaBHeHue teme: «TennoBbie

arperaTHbIxX
COCTOSTHUN
BEIIECTBA

KOJIMYECTB TEIUIOTHI
IIPY CMEUIMBaHUU
BOJIbl Pa3HOU
TEMIEPATYPBI»

JI/pabota Ne
2 «M3mepenue
yAECIbHOU

SIBJICHUA»

3auer 3a 1 TpumecTp



TEMJIOEMKOCTH
TBEPJIOTO TEIA»

DJIEKTpUYECKHUe
SABJICHUSA

28

54

3y

JI/pabota Ne

3 «Cobopxka
AIIEKTPUYECKOM LIETTH
" U3MCPCHUEC CHUJIIbL
TOKa B €€ pa3IMuHbIX
y4acTKax»

JI/pabota Ne

4 «M3mepenue
AIEKTPUIECKOTO
HaIpsKEHUS Ha
Ppa3InYHBIX
y4acTKax
ANEKTPUUECKON
LEenn»

JI/pabora

Ne5 «PerynupoBanue
CHJIBI TOKA
peocTaToM»

JI/pabora

Ne6 «M3mepenue
COIIPOTHBIICHUS
IIPOBOJHMKA MPU
HIOMOIIU
ammnepMerpa u
BOJIETMETpa»

JI/pabora

Ne7 «I3mepenue
MOIITHOCTH U PabOTHI
TOKa B
BIEKTPUYECKON
JamIe»

Kontponbnas padorta mo
TeMe: «DJIEKTpU3anus Tel.
CtpoeHne aToOMOB»

3ayer 3a 2 TpuMecTp
Kontponbnas padota mo

Teme: «DIEeKTPUIECKUe
SIBIICHUS»

DNEeKTpOMarHuTHhIE
SIBTICHHS

24q

lu

Jl/pabora

Ne8 «Coopka
DIIEKTPOMArHUTA U
UCTIBITAHHUE €TO
JEUCTBUS

Jl/pabora

N9 «3yuenne
AIEKTPUIECKOTO
JBUTATENs
MOCTOSIHHOTO TOKa»

KonrtponsHas pabora no
TeMe: «DJIEeKTPOMarHuTHbIC
SABJICHUS»

CBEeTOBBIE SIBJICHUS

1

lu

Jl/pabora

Nel0 «ITonyuyenue
U300pakeHus pH
TIOMOTITH JTUH3BD»

KonrtponsHas pabora no
TeMe: «CBETOBBIE
SIBJIICHU A

Hrorosoe

1a




IMOBTOPCHUC Htorosas KOHTPOJIbHAsA
pabora

68 10 8

CBopHas TabnMIIa IO KOJTUYECTBY M BHJIaM KOHTPOJIS

Bunasl 1 2 3 HUTOTO
KOHTPOJIS TPUMECT]P
TPUMECTP| TPUMECTP

KonTponbHbie 2 2 4 8
paboThI
JlabopaTopHupie 2 2 6 10
paboThI

1. III. Copeprxanue nporpaMmbl
Tennossle siBneHus (14 )
TennoBoe nBwkeHue. TemnoBoe paBHOBecue. Temreparypa. BuyTpennss sueprus. Pabora u
terionepenaya. TemtonpoBoanocts. Kouseknuus. M3nyuenune. KonndyecTBo TemoTsl. Y nenbHas
TEII0EMKOCTh. PacueT komyecTBa TEIUIOTHI TPH TEII000MeHe. 3aKOH COXPAHEHHUS U IPEBpaIICHUS
HHEPrUM B MEXAHUYECKUX U TEIJIOBBIX IPOLIECCAX.
N3menenue arperaTHbix cocTostHuM BemiecTBa (11 )
[InaBneHue u oTBEpAECBaHNE KPUCTANIMYECKUX TEJI. Y IeTIbHAs TEIUIOTA IU1aBiieHus. Mcnapenue u
koHAeHcauuu. Kunenue. BnaxHocTs Bo3ayxa. Y aenbHas TEIUIOTa MapooOpa3oBaHus U KOHICHCAIUH.
OOBsicHEeHHE U3MEHEHHS arperaTHOrO COCTOSIHUS BEIIECTBA HA OCHOBE MOJICKYJIIPHO-KUHETUYECKUX
MIPEACTABICHHH. 3aKOH COXpaHEHHUS SHEPTHH B TETUIOBHIX mporieccax. [IpeoOdpa3oBaHue 3HEPTruU B
TEIUIOBBIX MalnHax. J[Burarens BHyTpeHHero cropanus. [laposas Typouna. KI1J] TernmoBoro nurarens.
Dkonoruyeckue npoOaemMbl UCIOIb30BaHUS TEIIOBBIX MAIlIKH.
JlaGopaTopHblie pabOThI U OTIBITHI

Wzydenue saBneHus TEIIOOOMEHA MPU CMEIIMBAHUHN XOJIOHOW U ropsiueil BOJIBI.

Habmonenne n3mMeHeHnit BHyTpEHHEW SHEPTUH Tejla B pe3yibTaTe TeIUIonepeaay U padoThl BHEIIHUX
CUIIL.

H3mepenue yienbHOM TEMIOEMKOCTH TBEPAOTO TENA.

H3mepenue yaenbHOM TEIUIOTHI IJIaBIEHUS JIbJA.

CpaBHeHUE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUU BOJIbI Pa3HOI TeMIIEpaTyphl.
HccenenoBanue npouecca UCIapeHusl.

HccnenoBanue TEIOBBIX CBOMCTB mapaduHa.

N3mepenne BIaXHOCTH BO3AyXa.

JeMoHcTpauuu

HarpeBanue *XHIKOCTH B JIATYHHOU TpyOKe.

HarpeBanue ®uaKocTeil Ha JBYX rOpeilKax.



Harpepanue Bozibl pu CrOPaHUU CYXOT'0 TOPIOUYETO B TOPEIIKE.

OxuaxeHre XUIKOCTH MPU UCTIapEHUH.

Habmroienue npoiiecca HarpeBaHusl U KUTIEHUS BOJIbI B CTEKJISIHHOM KoJiOe.

[IpuHUMI nEelCTBUSA TEPMOMETPA.

TennonpoBOAHOCTb Pa3IMYHBIX MaTEPUAIIOB.

KonBekius B )KHAKOCTSIX U ra3ax.

Temonepenaya myTeM U3JTy4eHUsI.

SIBrieHne ucnapeHus.

Habmroienue KoHIeHcay MapoB BOJbI HA CTAKAHE CO JIBJIOM.

YcTpolcTBO KamopuMeTpa.

Mogenb KpUCTaININYECKON PELIETKU.

[IpeameTHBIME pe3yabTaTaMy MPU U3YUEHUU TEMBI SIBIISIOTCS:

MOHMMAaHNE U CIIOCOOHOCTh OOBSICHATH (DU3HUECKUE SBICHUS: KOHBEKIIUS, U3Ty4eHHE, TEIUIONPOBOIHOCTD,
M3MEHEHHE BHYTPEHHEHW SHEPTUU Tella B Pe3yIbTaTe TEIUIONepeaun Uil padoThl BHEITHUX CHII,
ucrapenue (KoOHACHcaIus) U IaBlieHne (OTBEPICBaHKE) BEIIECTBA, OXJIAKIECHUE KUIKOCTH TIPH

HUCMApCHNH, KOHACHCAIUs, KUIICHUC, BBIMTAACHNUEC POCHI

YMEHHE U3MEPATH: TEMIIEPATYPY, KOJIMUECTBO TEIJIOTHI, YAEIbHYIO TEMJIOEMKOCTh BELIECTBA, YAEIbHYIO
TEIUIOTY IJIaBJIEHUS BEILECTBA, YAeIbHas TEIUIOTY MapooOpa3oBaHus, BIAXKHOCTh BO3AyXa

BJIAACHUEC SKCIICPUMCHTAJIBHBIMU MECTOJaMH UCCIICAO0BAHUA 3aBHCHUMOCTHU OTHOCUTEIHLHOMN BIAKHOCTH
BO3J1yXa OT AaBJICHUA BOAAHOI'O ITapa, COACPIKAIICTOCA B BO3JYXC IIPpU JIaHHOM TCMIICPATYpPEC U JaBJICHUA
HACBIIICHHOI'O BOASAHOIO Imapa: OIpCACICHUA y,I[GHBHOﬁ TCINNIOEMKOCTH BEUICCTBA

MOHUMaHUE MPUHIUIIOB AEUCTBUSL KOHJIEHCALIMOHHOTO U BOJIOCHOTO TUTPOMETPOB MICUXPOMETPA,
JBUTATENS] BHYTPEHHETO CrOpaHusl, MapoBOM TypOMHBI C KOTOPHIMHU YEJIOBEK MOCTOSIHHO BCTPEYAETCs B
MOBCEIHEBHOM JKHU3HH, U CIIOCOO0B 00ecrieueHrs 0€30MacHOCTH MPH UX UCIIOIB30BAHUN

MMOHUMaHHUE CMBICIIa 3aKOHA COXPAHEHUS U MPEBPAIICHUS YHEPTUU B MEXAHUYECKUX U TEIIOBBIX
mpoleccax U yMeHHe IPUMEHSTh €ro Ha MPaKTHKe

OBJIQJICHHE PA3HOOOPA3HBIMH CIIOCOOAMU BBITIOJTHEHUS PACYETOB JIJIsl HAXOXKIECHUS YACTbHON

TEIJI0EMKOCTH, KOJIMYECTBA TEIIOThl, HEOOXOAMMOTO JJIs HarpeBaHUs Tejla WK BbIIEISEMOro UM IIPpH
OXJIQXJACHUH, YACIbHOU TEIJIOTHI CrOPaHUs, yI€IbHON TEIUIOTHI IUIaBJICHNUS, BIAXXHOCTH BO3yXa,
yIeTBHOU TEIUIOTHI apoobpa3zoBanus U koHaeHcaru, KI1J] TerioBoro nBuraTesns B COOTBETCTBUU C
YCIOBUSIMU TIOCTABJICHHOMN 3aJ]a4l HA OCHOBAaHUH HCIIOJIb30BAHMSI 3aKOHOB (DU3HKHU

YMCHUEC UCITOJIB30BATh MOJTYUYCHHBIC 3HAHUA, YMCHUSA U HABBIKH B HOBCCHHGBHOﬁ JKHU3HHU, DKOJIOI'uu, 6BITy,
OXpaHe OKPYXAroIIeH cpelibl, TEXHUKE 0€30TacHOCTH.

DnekTpuueckue siBiueHus (28 1)
OnekTpusanusd Tei. [[Ba poaa 35eKTpuyecKux 3apsaaoB. Bzanmoaeiictere 3apsskeHHBIX Tell. [IpoBOHUKH,

JUAJIEKTPUKU U TTOIYIPOBOIHUKHU. DIEKTPUUECKOE MOJIE. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO 3apsiia.
JenuMocCTh 3JIEKTPUYECKOT0 3apsaa. DneKTpoH. CTpoeHne aToma. IJIeKTprUIecKuil Tok. JleiicTBre



AJIIEKTPUUECKOTO MOJIs Ha AJIeKTpUUeckue 3apsapl. lcTouHnku Toka. DinekTpuyeckas nenb. Cuia Toka.
DIIEKTPUUYECKOE HAIPsKEHUE. DJIEKTPUUYECKOE COPOTUBIEHUE. 3akoH OMa JiJisl ydacTKa LerHu.
[TocnenoBarenbHOE U MapaieIbHOE COeUHEHNE TPOBOJHUKOB. PaboTa 1 MOIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH J[xoymsi—IJlenna. Konnencarop. [IpaBuna 6e3o0macHOCTH Tipu pabOTe € IIEKTPOIPHUOOPAMH.
JlaboparopHbie pabOThI U OTIBITHI

OnTel 10 HAOTIOICHUIO ICKTPU3AINH TEJ MPU COMTPHUKOCHOBEHUH.

[TpOBOAHMKY U TUAJIEKTPUKH B FIEKTPUUECKOM IIOJIE.

W3roroBieHue U UCIIBITAHUE TaTbBAHUYECKOIO AJIEMEHTA.

W3mepeHne CUiibl AIEKTPUYECKOTO TOKA.

N3mepenune HanpsKEHUs Ha Pas3jIMUHBIX Y4aCTKaX 3JIEKTPUUYECKON LEIH.

I/ICCHGI[OBEIHI/IG 3aBUCHUMOCTH BJICKTPUUCCKOT'O COMMPOTUBJICHUA IPOBOJHHKA OT €ro JJIMHBI, IIJIOIIa A1
IOIIEPECUYHOT0 CCUCHUA U MaTCpUaa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA B IPOBOJHUKE OT HAIIPSKCHMUS.
I/ISMCPCHI/IG COIIPOTUBJICHUS ITPOBOAHUKA ITPHU IMTOMOIIIH aMIICPMETpPa U BOJILTMETPA.
N3y4enue nocienoBaTeabHOr0 COEAMHEHNS TPOBOAHUKOB.

N3ydenne napamienbHOro COEAMHEHHSI IPOBOJHUKOB.

N3mepenre MOITHOCTH M pabOTHI TOKA B AJICKTPUIECKOM JIaMITe.

N3ydenue paboThl MOTYNPOBOJHUKOBOTO IMO/IA.

COopka 31eKTpUUYECKOil IeTIH U U3MEPEHNE CUIIBI TOKA B €€ Pa3InYHbIX y4acTKax.
PerynupoBaHue cuibl TOKa peOCTaTOM.

JeMoHcTpauyun

DnekTpuszanus Ted.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.

JIBa poJia aIeKTpUYECKuX 3apsaoB.

Y CTpolCTBO U ICHCTBHE 3JIEKTPOCKOIA.

OO0Hapy>xeHue ToJs 3apsHKEHHOTO 1apa.

JenumocTh 2IEKTpUYECKOro 3apsaa.

BSaHMOHeﬁCTBHe nmapalJICJIbHBIX MPOBOAHUKOB ITPU 3aMbIKaAHUHW L CTIN.

Y cTpolcTBO KOHIEH CATOPA.

[IpOBOJTHUKY U N3OS TOPBI.

M3mepeHue criibl TOKa aMIIepMETPOM.



N3mepenue HanpsKeHNs BOJIBTMETPOM.

Peocrar u mara3uH COpOTHBIICHUMN.

[TpenMeTHBIMU pe3yabTaTaMH MPU U3YUYEHUHU TEMBbI SBIISIOTCS:

IIOHUMAHHUEC " CHOCO6HOCTL 06’I>SICHSITB (1)PI3PI‘-I€CKI/IC SABJICHUA: SJICKTPU3al U TCJI, HArpE€BaHUC
MIPOBOJHUKOB 3JIEKTPUUECKUM TOKOM, AJIEKTPUUECKHI TOK B METaJlJIaX, DJIEKTPUUECKHE SBJICHUS B

Mo3unuu CTpOCHUs aroMa, I[CflCTBHH SJICKTPHUYCCKOI'0 TOKa

YMCHUEC UBMCPATH CUITY DJICKTPUUICCKOI'O TOKA, JICKTPUICCKOC HAIIPAKCHHUC, BHGKTpI/I‘IeCKI/Iﬁ 3apsan,
OJICKTPHUYICCKOEC COIMPOTUBIICHUC

BJIaACHUEC SKCIICPUMCHTAJIBHBIMU METOJaMH UCCIICAO0BaHUA 3aBUCUMOCTH CHUJIbI TOKA Ha Y4aCTKE LCIHU OT
SJICKTPHUYCCKOT'O HAMMPSPKCHUS, SJICKTPUUCCKOTO COITPOTUBJICHHUA ITPOBOJHUKA OT €TI0 JJIMHBI, TIJIOIAAN

IOIIEPEUYHOT0 CCUCHUA N MaTCpuajia

MOHUMaHHUE CMBICIIa 3aKOHA COXPAHEHUs AIEKTPUUECKOro 3apsija, 3akoHa OMa Juisl yyacTKa Lenu. 3aKkoHa
Ixoyns-Jlenna

NOHMMaHMEe NPUHIMIA JEHCTBUS JIEKTPOCKOIA, JEKTPOMETPA, FaIbBAHUYECKOTO JIEMEHTA,
aKKyMyJsITopa, oHapuKa, peocTaTa, KOHJIEHCATOpa, JaMITbl HAKaJIHMBaHUSA, C KOTOPBIMHU YEJIOBEK
CTAJIKUBAETCS B IOBCEHEBHOM JKU3HU, U CIIOCOO0B 00ecrieueHust 6€30MacHOCTH NP UX UCIIOJIb30BaHUN
BJIAJICHUE PA3JIMYHBIMU CIIOCOOAMHU BBITIOJIHEHUS pacueTOB JJIs HAXOKJEHUS CHIIbI TOKa, HAapPsKEeHNU,
COIIPOTHBIIEHUS IIPU NAPAJUIETLHOM U MIOCIEA0BATEILHOM COEIMHEHUH IPOBOJHUKOB, YAEIBHOTO
COIIPOTHUBJIEHUS paOOTHI M MOIITHOCTH 3JIEKTPUUECKOT0 TOKA, KOJIMYECTBA TEMJIOTHI, BBIJEISIEMOIO
IIPOBOJAHMKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, pa0OTHI JIEKTPUUECKOTO 10JI1 KOHAEHCATOPa, JHEPTUU

KOHACHCaTopa

YMCHHUEC UCITOJIB30BAaTh MMOJTYUYCHHBIC 3HAHUA, YMCHUSA U HABBIKH B HOBCGﬂHeBHOﬁ JKHU3HHU, DKOJIOI'uu, 6LITy,
OXpaHe OKPYXAaroIIeH cpebl, TEXHUKE 0€30TacHOCTH.

DNIeKTpOMarHuTHBIC SIBICHHS (6 1)

OnbiT OpcTeaa. MarautHoe nosie. MarHuTHoe 1mose npsaMoro Toka. MarHuTHOE MOJie KaTyIIKU C TOKOM.
[TocTostHHBIE MAarHUTBI. MarHUTHOE 110JI€ MOCTOSIHHBIX MarHUTOB. MarHuTHoOE 1oJie 3eMIIH.
B3aumoneiictBue MarouToB. JlelicTBUE MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM. DJIEKTPUUYECKUI
JIBUTATENb.

JlaGopaTopHbie pabOThI U OTIBITHI

HccenenoBanue siBIEHUS MarHUTHOTO B3aUMOJIEUCTBUS TEI.

HccnenoBanue siBIEHUS HAMarHMYMBaHUsI BEIIECTBA.

UccnenoBanue AeCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

N3yuenue neiicTBUSI MATHUTHOTO TMOJISl HA MPOBOAHUK C TOKOM.

H3ydeHue nencTBus dIEeKTPOABUTATENS.

COopKa AIeKTPOMarHuTa U UCIIBITAHUE €TO JICHCTBUSI.

W3ydeHue 51eKTpUYecKoro IBUraTesisi HOCTOSSHHOTO TOKa (Ha MOJIETN).

JeMoHcTpauuu



OmneIT Dpcrena.

MarauTHoOe I10JIe TOKa.

JlelicTBME€ MAarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

BzaumoneiicTBre NOCTOSHHBIX MATHUTOB.

Y CTpoUCTBO U JEHCTBHE KOMITACA.

Y CTpOUCTBO 2IIEKTPOABUTATENISA.

[IpenMeTHBIMM pe3yIbTaTaMH U3YUEHHUS TEMBI SIBJISIOTCS:

MMOHUMAaHWE U CITIOCOOHOCTH OOBSCHATHh (PM3UUECKHE SIBICHUS: HAMarHUYEHHOCTD JKeJie3a U CTalH,
B3aMMO/JICVICTBUE MAarHUTOB, B3aUMOJICHCTBUE ITPOBOJHNUKA C TOKOM U MarHUTHOM CTPEJIKH, IEMCTBUE

MAarauTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM

BJIAACHUEC SKCIICPUMCHTAJIBHBIMU METOJaMH UCCIICAOBaHNA 3aBUCUMOCTH MarHUTHOI'O ,I[CﬁCTBHH KaTylIKu
OT CHUJIBI TOKa B IICTIN

YMEHHUE UCI0JIb30BaTh MOJyYCHHbIE 3HAHUS, YMEHHS U HABBIKU B [IOBCEIHEBHOM ’KHU3HM, IKOJIOTHH, OBITY,
OXpaHe OKpYXKarollel cpeJibl, TEXHUKE O€30MacHOCTH.

CaetoBbie sBieHUS (8 )

Hcrounuku ceera. [IpsMonnnelinoe pacnpocTpaHeHue cBeTa. Buaumoe neuxenne ceetui. OTpakeHue
cBeTa. 3aKOH oTpakeHus cBeTa. [Inockoe 3epkano. [Ipenomiienune ceera. 3aK0oH MPETOMIIEHHUS CBETA.
JIunzsl. @okycHOE paccTossHUe TUH3BL. OnTudeckas cuia JuH3bl. M300paxkenus, 1aBaemble uH30M. a3
KaK ornTuyeckas cucrema. Onruyeckue mpubopsl.

JlaGopaTopHble pabOThI U OTIBITHI

N3ydenue siBneHus paclipoCTpaHEHUs CBETA.

HccnenoBanue 3aBUCMMOCTH yIila OTPAKEHUS CBETA OT yIUa NaJCHHUS.

N3yueHune cBONCTB N300pakeHUS B TIJIOCKOM 3€pKaje.

N3mepenre pOoKyCHOTO pacCTOSTHUS COOMPAOIICH JTNH3HI.

[Toryyenne n300pa>keHUiA IPH TTOMOIIN JTHH3HI.

JeMoHcTpauyuu

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

[losnydyeHne TeHU U MOJIYTEHHU.

OtpaxkeHue cBeTa.

[Ipenomnenue cBera.

Xon tydeit B coOuparomei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Momyuyenne n300pa>keHMiA ¢ TOMOIIBIO JINH3.



[TpuHIMT MEefcTBUS MPOEKIIMOHHOTO amnmapara u goroarmapara.
Mopensb rinasa.
[IpeamMeTHBIMM pe3ybTaTaMU U3YYEHUS] TEMBI SIBIISIOTCS:

MOHMMAaHUE U CTIOCOOHOCTH OOBSICHATH (PU3MUECKHE SBICHUS: IPSIMOIMHEWHOE PACIIPOCTPaHEHUS CBETA,
o0Opa3oBaHHe TEHU U MOJIYTEHH, OTpaKEHUE U MPEIOMIIEHUE CBETa

yYMEHHE U3MePATH (POKYCHOE PACCTOSIHUE COOUparoiei TUH3bI, ONTHYECKYIO CHITY JIMH3bI

BJIAACHUEC SKCIICPUMCHTAJIBHBIMU ME€TOJaMH UCCIICA0BAHUA 3aBHCHUMOCTHU I/I306pa)KeHI/I$I OT paCIOJIOKCHUA
JIaMIIbl Ha Pa3JIMYHBIX PACCTOAHUAX OT JIMH3bI, YI'Jid OTPAXCHUS OT YIJia MMaACHUA CBCTA HA 3€PKaJIo

ITIOHMMaHHE€ CMbICJIa OCHOBHBIX q)HSI/I‘leCKI/IX 3aKOHOB U YMECHUC MMIPUMCEHATH UX HA IIPAKTHUKE: 3aKOH
OTPAXKCHUSA U IMPCIIOMJICHHUA CBCTA, 3aKOH HpHMOHHHeﬁHOFO PacnnpoCTpaHCHUA CBECTA

pa3nuyath (HOKYC JIMH3BI, MHUMBIH (POKYC U (POKYCHOE PACCTOSHUE JTMH3BI, ONTHUYECKYIO CHUITY JIUH3BI U
OTNITHYECKYIO OCh JINH3BI, COOMPAOIIYIO U PACCEUBAIOIIYIO JIMH3BI, N300paKCHHUS, TaBaeMbIe COOMPAFOIIICH
U pacCeuBaroLel JTUH301

YMCHUEC UCIIOJIB30BATh IMMOJTYYCHHBIC 3HAHUA, YMCHUA U HABBIKA B HOBCGI[HCBHOI\/'I KHN3HH, DKOJIOTHUH, 6BITy,
OXpaHe OKPYXAOIIEH Cpeibl , TEXHUKE 0€301TacHOCTH.

Hrorosoe nosropenue (14)

IV. Tpe6oBaHusi K ypOBHIO NOATOTOBKHU 00Y4YAKIIUXCS
B pesynbrare nzyuenus GU3NKU B 8 KJIacce YUCHUK JTOJDKEH:
3HATh/TIOHUMATD

CMBICJI IOHATHUI: TEIUIOBOE ABUKEHME, TEIIoNepeaaya, KOHBEKIUs, U3ITy4eHHE, TeIIONPOBOJHOCTD,
IUIaBJICHNE, KPUCTAJUIM3alKs, TapooOpa3oBaHue, KOHACH AN, HCTIApEHUE, KUIIEHUE, HJIEKTPU3aIus,
JETUMOCTh JIEKTPUYECKOT0 3apsAaa, HIEKTPUYECKOe U MArHUTHOE TOJIs, SIEKTPHUUECKUI TOK, MarHUTHBIE
JIMHUHW, MarHUTHBIE OypH, pacpocTpaHeHHe CBeTa, OTpakeHHe CBETa, IPEJIOMIIEHHE CBETa, OJIM30PYKOCTb,
JAJIbHO30PKOCTH;

CMBICIT (PU3NYECKUX BEJIMYMH: TEMIIEPATypa, KOJIMYECTBO TEIUIOTHI, y€IbHas TEMIIOEMKOCTb, y/eIbHas
TEIJIOTa CTOPaHHUsl, yJeIbHAs TEIJIOTa IIaBJIEHUSs, yIeIbHas TEeIIoTa napooOpa3oBaHus, KOAPHUIUEHT
MIOJIE3HOTO AECUCTBHSA TEIUIOBBIX JBUTATEIICH, IIEKTPUYECKUH 3apsill, CHUJIa TOKA, HAIIPSLKEHUE,
AIIEKTPUYECKOE CONPOTHUBIIEHHE, YIETbHOE CONIPOTHBIIEHUE, pa00Ta TOKA, MOIIHOCTh TOKA, ONTHYECKAs
CHUJIA JIMH3BI,

cMBICT Qu3nyeckux 3aKoHOB: [xoyns-Jlenna, Oma;

YMETH

OTHCHIBATh M OOBSICHITH (DU3MUECKHE SBIICHUS: HArPEeBaHUE, OXJIAXKICHUE, CTOpAaHUE TOTUINBA; TIABJICHHE,
KpHUCTaJUIM3allMs, UICTIApEHNE, KUTICHUE, KOHJICHC AU, SJIEKTPU3aLNs, DIIEKTPUUECKUHN TOK, TEHCTBUS TOKA
Ha MMPOBOJHHUK, KOPOTKOE 3aMbIKAHUE; NEUCTBUS MATHUTOB HA ITPOBOAHUK C TOKOM, OTPAKEHUE CBETA,

IMPECIOMIICHUEC CBETA.

UCIIOJIb30BaTh (PU3UUECKUE IPUOOPHI U U3MEPUTENbHBIE HHCTPYMEHTHI JUI U3MEPEHUsT PU3NIECKUX
BEJIMYMH: Macca, TEMIEPATypa, CUJIa TOKa, BpEMs, HAIIPSHKEHHUE, CONPOTUBIICHUE.



NPECTaBIIATh PE3yIbTAaThl U3MEPEHUH C MOMOIIBIO TabJIHII, TPAUKOB U BBISBIATH HA 3TOM OCHOBE
OMIIUPUYECKUE 3aBUCUMOCTH: KOJIMYECTBO TEIJIOTHI OT TEMIIEPATYPhl; KOJIUYECTBO TEIJIOTHI OT MACCHI;
CUJIBI TOKA OT HAIPSKCHHUS.

BbIpaXaTh Pe3yJIbTaThl U3MEPEHUN U PacyeTOB B €AMHUIIAX MEXTyHapOIHOM CUCTEMBI;

IMPUBOAUTE NPUMEPHI IPAKTHUYECKOT'O NCITIOJIB30BAHUA (bI/ISI/ILIeCKI/IX 3HAHWH O TEIIOBBIX, DJICKTPUIYCCKUX,
MAarauTHBIX U CBCTOBBIX SABJICHHUAX,

peliaTh 3aa4i Ha IPUMEHEHUE U3YUYeHHBIX (U3NYECKUX 3aKOHOB;

OCYIIECTBIISATH CAMOCTOSITEIILHBIN MOMCK HH(DOPMAIHH €CTECTBEHHOHAYYHOTO COACPIKAHUS C
HCIIOJIb30BAHUECM PA3JIMIHBIX UCTOYHUKOB (y‘{€6HbIX TCKCTOB, CIIPABOYHBIX U HAYUYHO-IIOITYJIAPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA), ee 00pabOTKy U MpeACTaBICHUE B Pa3HbIX
dbopMmax (CI0BECHO, C TOMOIIIBIO TPAdUKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCIIOJB30BaTh HpI/IO6peTeHHLIe 3HAaHUA U YMCHUS B HpaKTquCKOfI ACATCIIbHOCTH U HOBCGHHGBHOﬁ KHU3HHU
JJIS:

oOecrieyeHns OE30MAaCHOCTH B MPOIIECCE HCIIONIb30BAaHMSI TPAHCIIOPTHBIX CPE/ICTB;
KOHTPOJIS 32 UCIIPABHOCTHIO BOJIOTIPOBO/A, CAHTEXHUKHU, Ta30BBIX MPUOOPOB B KBAPTHPE.

V. Kpurepuu 1 HOPMbI OLIEeHKH 3HAHUH 00y4Yar0IMXCcst
OueHkKa yCTHBIX OTBETOB Y4YalllUXCH.

OueHka 5 cTaBUTCS B TOM cllydae, €CiIu yJalluics MOKa3bIBaeT BEPHOE MMOHUMaHUE (PU3NIECKOM
CYILIHOCTH pacCMaTpUBAEMBIX SBJICHHUHN U 3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPHHi, 1a€T TOUHOE ONPEICICHUE
U UCTOJIKOBaHHE OCHOBHBIX MOHATHI U 3aKOHOB, TEOPHIA, a TaKKe MPaBUIIbHOE OIpeieTieHre (PU3NIECKUX
BCJINMYHMH, UX CAUHHUI U CHOCO60B HU3MCPCHUA; IPABUJIBHO BBIIIOJIHACT YCPTCIKU, CXCMbI U I“pa(i)I/IKI/I; CTPOUT
OTBET 10 COOCTBEHHOMY ILJIaHY, COITPOBOXAAET paccka3d HOBBIMU IPUMEpPAMH, YMEET MPUMEHSITH 3HAHUS B
HOBOU CUTYyallU IMPU BBIITOJHCHUHU IMTPAKTUYCCKUX 3a;[aH1/11?1; MOKCT YCTAHABJIMBATL CBA3b MCIKIY
M3Yy4aeMbIM U paHee U3y4yeHHBIM MaTepuaioM Mo Kypcy GU3HMKH, a TaK)Ke C MAaTepHaIOM YCBOSHHBIM ITPH
U3Y4YEHUH JPYTUX [IPEAMETOB.

OueHka 4 cTaBUTCS B TOM CIIydae, €CJIM OTBET YUCHHKA YIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHHUSM K OTBETY
Ha OLIEHKY 5, HO 0e3 UCTOIb30BaHusl COOCTBEHHOIO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHS 3HAaHUI B
HOBOH cuTyaIuu, 6e3 HCI0JIb30BaHMs CBSA3EH C paHee U3yUYEeHHBIM MaTepUaIoM, YCBOSHHBIM MPU U3yYEHUU
JIPYTUX IPEIMETOB; €CIH YUalluics JOMyCTUI OHY OIMOKY UK He 0oJiee IBYX HEJOUETOB U MOXKET
UCTIPAaBUTh UX CAMOCTOATENIBHO UM ¢ HEOOIBIIION MOMOIIBIO YUUTEIIS.

Ouenka 3 cTaBUTCS B TOM ClIy4ae, €U yJaluics MPaBUIIbHO TOHUMAET (PU3MUECKYIO CYIITHOCTh
paccMaTpuBaCMBbIX SIBJICHUMN 1 3aKOHOMepHOCTeﬁ, HO B OTBCTC UMCHKOTCA OTACIIbHBIC Hp06eHLI B YCBOCHHHU
BOIPOCOB Kypca (pU3UKU; HE IPENATCTBYET JaIbHENUIIIEMY YCBOCHUIO MPOTPAMMHOI0 MaTepuaa, yMeer
IMPUMCHSATH NOJYUCHHBIC 3HAHUS ITPU PCIICHHUU IMPOCTHIX 3a74a4 C UCITOJIB30BAHUEM I'OTOBBIX (bOpMy.]I, HO
3aTpyIHSAETCS PU PEeUIeHUH 3a/1a4, TPEOYIOIINX MPpeoOpa3oBaHus HEKOTOPBIX GOpMYIT; JOMYCTUI HE
Oosiee ofHOM TPYOOH M 0/1HOM HErpyOOit OIIMOKHU, HE OoJee ABYX-TpeX HErpyObIX HEJJOUETOB.

O].[eHKa 2 CTaBUTCA B TOM cnyqae, cClin y‘IaH_[I/II‘/JICSI HEC OBJIaZAC€J]I OCHOBHBIMU 3HAHUSMHU B COOTBCTCTBUHU C
TpeOOBAHUSIMH U JOITYCTHI OOJIBIIE OIMTUOOK M HETOYETOB, YeM HEOOXOAMMO JIJIsl OIICHKH 3.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX padoT.
Ouenka 5 craBuTCs 3a paboTy, BHIIOJIHEHHYIO TOJTHOCTHIO 0€3 OIMOOK M HEI0UETOB.

Ouenka 4 craBuTcs 3a paboTy, BBINOJIHEHHYIO IOJTHOCTHIO, HO MPH HATWYHMH He 0oJiee 0HOM OIMOKH U
OJTHOTO HezloueTa, He 0oJiee Tpex HeJJ0YETOB.



Ouenka 3 craBuTcs 3a paboTy, BEIIOJIHEHHYIO Ha 1/2 Bceit pabOThI MpaBUIILHO WM TP JOMYIIEHUH HE
6ostee ofHOM TPyOOIt omMOKH, He Oosiee TpeX HErpyObIX OIMOOK, OHON HEerpy0oii OIMOKH U Tpex
HEJI0YETOB, IIPH HAINYNH YETHIPEX-TIATH HETOUECTOB.

Ouenka 2 craBuTcs 3a paboOTy, B KOTOPOU YHCIIO OMTMOOK M HETOYETOB MPEBBICKUIIO HOPMY TSl OLICHKH 3
WY TIPAaBUIIBHO BBITIOJIHEHO MeHee 1/2 paboThl.

Ouenka 1a6opaTopHbIX padoT.

Ounenka 5 cTaBUTCS B TOM Cllydae, €CIIM yJalluics BBITOIHIII paboTy B MOJIHOM 00beMe ¢ COOIII0IEHUEM
HGO6XOI[HMOﬁ MOCJICAOBATCIIBHOCTU ITPOBCACHHU A OIIBITOB U H3M€p€HPII>i; CaMOCTOATCJIIbHO U palluOHAJIbHO
MOHTHUPYET HE0OX0IMMOe 000PYOBaHUE; BCE OIBITHI IPOBOAUT B YCIOBHUAX U pEXKUMAX,
O6CCHC‘II’IB3.IOH_II/IX MOJIYYCHUC MMPABUIIBHBIX PE3YJILTATOB U BHIBOAOB; c06n1011aeT Tp€6OBaHI/ISI paBuJI
0e30I1acHOro TpyZa; B OTYETE MIPABUIBHO M aKKYPATHO BBIMOIHAET BCE 3aMIUCH, TaOIMIIbI, PUCYHKH,

YepTeku, rpaduKu, BEIYUCICHNS, TIPABUILHO BBITIOIHSIET aHAJIH3 MTOTPEIIHOCTEH.

Ouenka 4 cTaBUTCS B TOM CIIydae, €CJIM yJalluics BHIIOTHUI pabOTy B COOTBETCTBHHU C TPEOOBAHUAMH K
OIICHKE 5, HO JIOMYCTHWJI IBa-TPU HeJ04UeTa, He OoJiee OJTHON HEerpyOoi OMMOKH U OJTHOTO HEJ0veTa.

Ounenka 3 cTaBUTCS B TOM CIIydae, €CJIM y4Jallluics BBIIOIHWI paboTy HE MOJHOCTBIO, HO 00beM
BBINIOJTHEHHOM YaCTH TaKOB, YTO MTO3BOJISIET MTOJIYUYUTh IIPABUIIbHBIE PE3YJIbTAThl U BBIBOJIBL, ECIIA B XO/I€
IPOBE/ICHUS ONBITA U U3MEPEHUI ObLIN JTOMYIEHb! OLIHOKH.

Ouenka 2 CTaBUTCS B TOM CIIydae, €CJIM yJalluics BBIOTHII pabOTy HE MOJHOCTHIO M 00beM
BBINTOJIHEHHOM pabOThI HE MO3BOJISIET CAEIAaTh IPABUIbHBIE BBIBOJIbI, BEIYMCICHUS; HAOIIOCHUS

MMPOBOAUIIMCH HCIIPABUJIBHO.

Bo Bcex cnmyyasix olieHKa CHUKAeTCsl, €CIIH yJalluics He coOuIto 1l TpeOOBaHM mpaBuil 0€30MacHOro
Tpyza.

Ilepedyennb omMoOOK.
1) I'pyObie ommokm.

1. He3nanue orpe/iesieHNil OCHOBHBIX MOHITUH, 3aKOHOB, MTPABUJI, MTOJIOKEHUH TeOpHH, (HOPMYII,
OOIIENTPUHATHIX CUMBOJIOB, 0003HaueHUs (PU3MUECKUX BEIUYHH, €IUHUIY U3MEPEHMUS.

2. HeymeHue BbIICTISTH B OTBETE TJIABHOE.

3. HeymeHure NpuMEHSTh 3HAHU [T PeLICHUS 3a1a4 U 00bsICHEHNS (PU3NUECKUX SIBICHHI; HEMPABUIBHO
chopmMyIupOoBaHHBIE BOMIPOCHI, 3a/IaHHS MU HEBEPHBIE OOBICHEHHS X0/a NX PEIICHHS, HE3HAHUE TPUEMOB
peH_IeHI/ISI 3aJa4, aHaJIOTHYHBIX paHee peHleHHBIM B KJIACCC, OH_II/I6KI/I, ITIOKA3bIBAKOIIINEC HeraBI/IHBHOG
MMOHUMaHHWE yYCIIOBUS 33141 WU HEMPABUIILHOE UCTOIKOBAHUE PEIICHHUS.

4. HeymeHue yuTaTh U CTPOUTH TpadUKU U MPUHIUITHAIBHBIE CXEMBI.

5. HeymeHune noAroToBUTh K paboTe yCTaHOBKY MM Ja00paTopHOEe 000pYI0BaHKE, TPOBECTH OIIBIT,
HEOOXOIUMBIC PACUETHI WIIH UCIIOJIb30BATh MOIYUEHHBIC JaHHBIC JJIs BEIBOJIOB.

6. HeGpexxHoe oTHOIIEHHE K Ta0OpaTOPHOMY 000PYIOBAHUIO  U3MEPHUTEIBHBIM MTPUOOPaM.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEITLHOTO Tprdopa.
8. Hapymenue TpeGoBaHuii ipaBuiI 6€30MaCHOTO TPy/ia MPH BHITOJIHEHUH SKCIIEPUMEHTA.

2) Herpy0Oblie omu0xm.



1. Herounoctu ¢popMynupoBOK, ONpeeNeH i, 3aKOHOB, TEOpUii, BHI3BAHHBIX HEMOJIHOTON OTBETa
OCHOBHBIX ITPU3HAKOB OTpeesiieMoro MoHATUs. OmOKH, BEI3BaHHbBIE HECOOIIIOJICHUEM YCIOBUI
IIPOBEJCHUS OIBITA UM U3MEPEHUN.

2. OmuOKM B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUITHAIBHBIX CXeMaX, HETOUHOCTH YepTexeil, rpadukos,
CXEM.

3. Ilpomyck Wi HETOYHOE HANTMCAHNE HAUMEHOBAHHUM €TUHUI] PHU3NICCKUX BEITHUMH.
4. HepannoHaasHBIN BEIOOP X012 pEIICHUSI.
3) Hexo4etsbl.

1. HeparnmonanbHbIe 3aITUCH TTPH BBIYMCIICHUSX, HEPAIMOHATBHBIC IIPUEMBI BEIYUCIICHUN, TTPe0o0Opa30BaHUA
U peIleHUs 3a/1a4.

2. ApudmeTrndeckre ommuOKH B BEIYUCICHUSX, €CIIH 3T OIMMOKH TPy00 HE MCKAKAIOT PeaTbHOCTh
MOJTy4EHHOTO PEe3yJIbTaTa.

3. OtaenpHBIE TOTPEIIHOCTH B (POPMYIMPOBKE BOIIPOCA MIIM OTBETA.
4. HeOperxHoe BBINOJIHEHHUE 3aMUCEH, YepTexel, cxeM, rpaduKoB.
5. Opdorpaduueckue u
VII. MaTepuajibHO- TeXHHYECKOe o0ecrevyeHue:

KnauroneyarHas mpoayKius: y4eOHUKH, CIPaBOYHbIE TOCOOHS ((hU3NIECKHEe YHITUKIIONEANH, CIIPABOYHUKH
1o (u3MKe U TEXHUKE), 3a1auHuKu 110 ¢pu3nke, KMMpbI 1o OTAEIbHBIM TeMaM U KypcaMm.

[leyaTHble U ANEKTPOHHBIE TOCOOUS: TaOIUIIBI, CXEMBI, TOPTPETHI YUEHBIX (PU3UKOB U aCTPOHOMOB,
KOMIUIEKTBI MHTEPAKTUBHBIX HATJISTHBIX TTOCOOUI TTO BCEM TeMaM Kypca (DU3UKHU CPETHEH MIKOIbI.

TexHuueckue cpencTBa 00y4eHus: MHTEPAKTUBHBIN KOMIUIEKC KabuHeTa Gpu3uku (HOyTOyK yuuTers,
HOYTOYKH y4aIuxcs ¢ AOCTYIIOM K pecypcam VIHTepHeT, MHTepakTUBHAs AOCKA, MJIAHIIET,
MYJIBTUMEAUMHBIN IPOEKTOP, TOKYMEHT-KaMepa, KOJIOHKH, MDYVY).

JlaGopaTopHOe U IEMOHCTPALMOHHOE 000pYI0BaHKE 110 BCEM TeMaM Kypca (PU3UKU CPETHEH IIKOJbI.

VIII. KajiengapHo-TeMaTn4eckoe NJaHUPOBaHHUe

Ne ypoka|Ne ypoka Tema ypoka Jomamnree [/lata
B TEME 3aJjaHue

| 1. Termossie siBneHus (14 gacoB)

1 1 BBOHBIN HHCTPYKTaX m.1
o Th

TermioBoe IBUKEHHUE.

Temneparypa
| 2 | 2 |BHyrpemmasoHeprus | 1.2 |
3 3 |CrnocoObl U3MEHEHHUs n.3
BHYTPEHHEN SHEPIUU
| 4 | 4 [TemmonporomsocTs | n4 |
| 5 | 5 |[Kousexuus EE |
6 6 31ydenue. .6

OcobeHHOCTH




[Pa3IMYHBIX CIOCOOOB
TETUTIOTICPEIauH.
[IpuMmepsl
TeTuIoTIepeiavur B
MPUPOJIC M TEXHHUKE

KonyecTBO TEIUIOTHI.
'V neiapHas
TEIIOEMKOCTD

n.7-8

labGoparopnas pabota
Nel «CpaBHeHne
KOJIMYCCTB TCIIJIOTHI
[P CMEITUBAHUH BOJIBI
[pa3JIM4YHOMN
TeMIIepaTypb».

Muctpykrax no Th

Yup.2

JTaGopaTopnas pabota
No 2 «M3mepenue
YIAEIbHOU
TEIUIOEMKOCTH
TBEPAOTO TEIAN

Muctpykrax no Th

Vip.3(1,2)

10

10

Pemenue 3amay Ha
HaxO0KJIeHHE
KOJINMYCCTBA TCIIJIOTHI
[pY HArPEBAHUU U
OXJIAXKACHUN

Vrp.3(3)

11

11

JHeprus TOIINBA.
'V nespHas TEIIoTa
cropaHusi

n.9-10

12

12

3aKOH COXpaHEHMS U
MpEeBpAIICHIs YHEPTUH
B MCXaHHYCCKHUX U
TETIOBBIX MTPOIIECCax

m.11

13

13

Perrenue 3agad Ha
HAXO0XICHUC
KOJIMYECTBA TEIIOTHI
[IpY CrOpaHUM TOILIMBA

Vip.5(2.3)

14

14

KontponbsHas pabora
o TeMme: « TermioBrIe
IIBJICHU S

Vp.6(2,3)

| 2. U3me

HEHUE arperaTHbIX cOCTOssHUM BeniecTna (11 gacoB)

15

1

ArperaTHbl€ COCTOSIHUS
BellecTBa. [ laBienue u
OTBEpJCBaHUE.

m.12-13

16

["paduku 1aaBieHUs 1
OTBEpJIEBaHMUSL.

Y nenpHas Tenuora
[J1aBJICHHUS.

m.14-15

17

Perrenue 3agad Ha
HAXO0XICHUC
KOJIMYECTBA TEIIOTHI
HpI/I I1aBJICHUU U

KpuCTaJlJIM3allvun

Vip.8(2.3)




18

lcriapenue.
[Tornomenue sHepruu
[IpU UCIIapEHUU
PKUJIKOCTH U BEIJICIICHHE
ee NP1 KOHACHC AN
mapa

n.16-17

19

Bauer 3a 1 TpuMecTp

| Viip.8(4.5) |

20

Kunenune. Y nenpHas
TCIJIOTA
mapooOpa3oBaHus U
KOHACHCAIIUN

m.18,20

21

Pemenue 3amau Ha
HaXO0X/ICHHE
KOJINYCCTBA TCIIJIIOTHI
[pu TapooOpa3oBaHUHU
11 KOHACHCAIIun

Vrip.103,4)

22

BraxxHocTs BO3ayXa.
CriocoObl onpeiesieHust
BIIQXKHOCTH BO3/IyXa.

n.19

23

Pabora raza npu ero
[pacIImpeHu .
JBuraresnb
BHYTPEHHET'O CTOPAHMSI.

.21

24

10

[TapoBast TypOuna. KI1J]
TCIIJIOBBIX ,Z[BI/IFaTCJIeI;'I

n.23

25

11

Perrenue 3aga4d Ha
onpeaenenue K11/
TCIIJIOBBIX ;[BnraTeneﬁ

.24

3. DnekTpuueckue siBneHus (28

4acoB)

26

1

DNeKTpU3aLus Tl Ipu

COMPUKOCHOBEHHUHU.

B3anmoneiicteue

3apsuKEHHBIX Tel. JBa
0]1a 3apsi10B

m.25-26

27

DIIEKTPOCKOIL.

[[poBOHUKY U
HEMPOBOIHUKHU
PIICKTPUYECTBA

m.27

28

[PrexTprueckoe moe

| n28 |

29

JlemnmocTh
PIEKTPUYECKOTO 3apsia.
CTpoeHne aTOMOB

11.29-30

30

OOBsIcCHEHNE
DIIEKTPUYECKUX
STBJIEHUN

n.31

31

DJIEKTPUUYECKUHN TOK.
cTouHUKU
PIEKTPUYECKOTO TOKA

m.32-33

32

DJIEKTPUUYECKUHN TOK B
MeTaiuiax. JlencTBus
PIEKTPUYECKOTO TOKA.
Harnpasinenue Toka

.34-35

33

KonTtponbHas padota
10 TEME:
«QNEKTpU3aLMS TE.

Vip.13(2,3)




CtpoeHue aToOMOBY.

DNeKTpUuYecKast lenb U
€ COCTaBHBIC YaCTH

34

Cuia Toxa. EnuHAIB
CHUJIBI TOKA

n.37

35

10

AMIIEpMETP.
3MepeHne cuibl TOKa.
laboparopnas pabota
No 3 «COopka
PIEKTPUYECKON LIETH U
M3MEpEHUE CUITBI TOKA B
€€ pa3IMYHbIX
ydacTKax»

Muctpykrax no Th

m.38

36

11

DIEKTPUUECKOE
HanpsokeHne. EquHuIb!
HAIPSDKEHUS

11.39-40

37

12

BoasT™erp. M3mepenue
HAIPSDKECHNUS.

JTaGopaTopnas pabota
Ne 4 «3mepenne
HaNpsDKEHUS Ha
[Pa3IMYHBIX y4acTKax
PIEKTPUYECKOMN LTI

Muctpykrax no Th

n.41

38

13

DIEKTPUUECKOE
COTPOTHUBIICHUE
[TPOBOIHUKOB.
I2BI8Z020%00031
COMPOTHUBIICHUS

m.43

39

14

3aBUCHMOCTD CUJIBI
TOKA OT HAIIPSKCHUSL.
3axoH OMa 111 yyacTKa
enu

1.42,44

40

15

|3aqu 3a 2 TPUMECT]

| m46 |

41

16

Pacuet conpoTuBieHus
[IPOBOJHUKOB.

'V neapHOE
COIPOTHBIICHUE

.45

42

17

Peocratsl.
labGoparopnas pabota
No5 «PerynupoBanue

CHJIbI TOKA PpCOCTATOM.

Muctpykrax no Th

.47

43

18

labGoparopnas pabota
No6 «3mepenue
COIIPOTUBJICHU A
[IPOBOJTHUKA TTPU
[IOMOLIY aMIIepMeTpa U
BOJIETMETPAY

Vip.20(2,3)




44

19

[locneqoBaTennLHOE
COCTUHEHNE
[MPOBOJHHUKOB

m.48

45

20

[lapatenbHOE
COCIUHECHHE
[IPOBOTHUKOB

.49

46

21

Pemenue 3amay Ha
[MOCJIEIOBATEILHOE U
[apajieabHOe
COCTMHECHHUS
IPOBOJHUKOB

47

22

PaboTa 371eKTpHIecKoro
TOKa

MonIHOCTh
PIEKTPUYECKOTO TOKA

m.50-51

48

23

labGoparopnas pabota
No7 «3mepenue
MOIITHOCTH U PaOOTHI
TOKa B DJIEKTPUYECKON
Tamrie)

m.52

49

24

Harpesanue
[IPOBOJIHUKOB
PICKTPUICCKUM TOKOM.
3akon Jlxxoyns-Jlenna

.53

50

25

Jlamnia HaKaJIMBaHUS.
DJIEKTPUUYECKHUE
HarpeBaTelIbHbIC
npuoopsl. KopoTkoe
3aMbIKaHUE

.54

51

26

IPenrenne 3anau

| n55 |

52

27

O06o006maromuit ypok 1mo
TemMe «JTEKTPUIECKHE
IIBJICHU S

Vrp.27(1)

53

28

KontponbHas pabora
10 TEMeE:
«QJIEKTPUUECKHE
SIBJICHMSI

Vip.27(2,3)

DneKTpOMarHuTHBIC SIBICHHS (6

YacoB)

54

1

MarauTHoe I10JIe.
MarauTHoe I10JIe
[PSIMOTO TOKA.
MarauTHBIC JIUHUNA

.56-57

55

MarsnuTtHoe 1oje
KaTyIIKH C TOKOM.
DJIEKTPOMAarHMTHhI.

JlaGoparopnast pabota
No8 «Coopka
PIIEKTPOMArHuTa U
VCTIBITAHHUE €TO
TEHCTBUS

m.58

56

[IpuMeHeHue
DIIEKTPOMAarHUTOB.
[10CTOSIHHBIE MATHUTHI.

11.59-60




MarbauTHoe I10JIe
[IOCTOSIHHBIX MarHuTOB.
MarauTHoE I10JI€ 3EMIIU

57

JleificTBHE MAarHUTHOTO
[10J151 HAa MPOBOJIHUK C
TOKOM. DJIEKTPUUECKUI
IBUTATEIb

m.61

58

JTaGopaTopnas pabota
NeO «3yuenune
PIIEKTPUYECKOTO
IIBUTATENs TOCTOSTHHOTO
TOKa».

[loBTOpEHME TEMBI
«JIEKTPOMAarHUTHBIE
SIBJICHMSI»

3amanue
10(1).

59

Y cTpoiicTBO
PJICKTPOU3SMEPUTCIIBHBIX
MpuOOPOB

KontponbsHas pabora
10 TEMeE:
«JIEKTPOMAarHUTHBIE
SIBJICHMSI

3amanue
10(2).

5.CBeToBbIe siBJICHUS (8 4acoB)

60

cTouHuKH cBeTa.
PacnipocTpanenue csera

.62

61

OTtpakeHue cBera.
3aKOHBI OTPAKEHUS
CBETa.

.63

62

[Litockoe 3epkaiio.
[TocTpoenue
M300paKeHUS B
[JIOCKOM 3€pKajie

.64

63

[Ipenomienue cBera.
3aKOHBI IPETOMIICHHUSI.

.65

64

JInu3el. OnTudeckas
CHJIa JIMH3EI.
300pakeHus,
maBaeMEbIe JJUH30M

n.66-67

65

JTaGopaTopnas pabota
Nel0 «Ilonydyenue
M300pakKeHUS TIPU
[TOMOIITH JINH3BD)

Yip.32

66

O6o06maromuii ypok 1mo
TeMe «ONTHYECKHE
IIBJICHU S

Vmp.33

67

KontponsHas pabora
o Teme: «CBETOBEIE
IIBJICHU S

cTp.178
m.1-3

IToeTOpenue (1 gac)

68

Torosast KOHTpOJIbHAS
paborta

cTp.178
m.3-5






