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Pabouas nmporpamma no ¢pusuKe i ydanmxcs 8 KJIaccoB MpeHa3HaueHa st 0a30BOro ypOBHS
U pa3paboTaHa B COOTBETCTBUH C:

. ®denepanbHbIM 3aK0HOM OT 29 nexadps 2012 roga N 273-03 «O6 obpa3zoBanuu B
Poccuiickoit denepanuny;

. denepanbHBIM FOCYIapCTBEHHBIM CTaHAaPTOM OCHOBHOTO 00111er0o 00pa3oBaHus,
YTBEP)KAEHHBIM MPHKa3oM MuHucTepcTBa oOpa3oBanus u Hayku P® ot 17 gexabps 2010 roxa
Neo 1897 «O6 yrBepxkaeHuu (henepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH apTa
OCHOBHOTO 00111eT0 00pa30BaHus» C U3BMEHEHUSAMH, YTBEPXKICHHBIMU MTPUKAa30M MUHOOpHAYKU
Poccum o1 29.12.2014 Ne1644.

Pabouas nporpamma pazpaboTtaHa ¢ yueToMm:

. [TpumepHbIe mporpamMMel 1o yaeOHbIM npenMeTtam. Pusuka. 7-9 xkmaccsl. DI'OC — 2020
TOJ.

. PaGouas nporpamma o ¢usuke. 8 knace. Coct. T.H. Cepruenko. — M. BAKO,

2020 r.

. ®dusuka. 7-9 knaccel Paboune mporpammer 1o yueobnukam A.B. Ilepoimikuna, E.M.

I'yrauk. ®T'OC. Cocrt. I'.I'. Temokosa, M.: Ipoda, 2020 r.

. Paboune nporpammel. @usuka. 7-9 knaccel.  CocraButenu: E.H.Tuxonosa — M.:/Ipoda,
2020.

Ileau n3vuyeHus npeamMera:

0 0CB80€eHUe 3HAHUIL O (I)YHI[aMeHTaJ'ILHI)IX (I)I/ISI/I‘ICCKI/IX 3dKOHaxX U MPUHIHUIIAX, JICKAIINUX B
OCHOBC COBpeMCHHOﬁ (I)H3quCKOﬁ KapTUHBI MUpa; Han0oJIee BaKHBIX OTKPBITUAX B obnactu
(1)I/ISI/IKI/I, OKa3aBIIHX OMPCACIAOMICC BIUAHUC HAa PA3BUTUC TCXHUKHN U TEXHOJIOTHHU; METOdaX
HAYYHOTI'O IMO3HAHUS IPUPOIBI;

W oge1adeHue ymenuamu 1PpOBOJUTH Ha6J'IIOI[eHI/I}I, IJIaHUPOBATH U BBIIIOJIHATH
9KCHICPUMCHTBI, BBIIBUTATh TUIIOTC3bI U CTPOUTH MOJCIIN, IPUMCHATH ITOJTYUCHHBIC 3HAHUA T10
(I)I/I3I/IKC JJIA 00BSICHEHHS p33H006p8.3HBIX (I)I/ISI/ILICCKI/IX SIBIICHUI U CBOICTB BCIICCTB,



MPAKTUYECKOTO UCTIONB30BaHUS (PU3HUECKUX 3HAHUI; OIEHUBAThH TOCTOBEPHOCTH
€CTeCTBEHHOHAY4YHOU NH(OpMaLIUK;

] pa3eumue 1103HABATCIIbHBIX HHTCPCCOB, UHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX
CIIOCOOHOCTEH B mporiecce MpHOOpETEHUS 3HAHUIN U YMEHHIA 110 (PU3UKE C UCTIOTh30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIUK U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTH,

O eéocnumanue yOKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS 3aKOHOB IIPUPOJIBI;
UCIIOJIb30BAaHUS TOCTHKEHUH (PU3UKHU Ha OJ1aro pa3BUTHsI YEJIOBEUECKON [IUBHIIN3ALIUMY;
HE00XO0IMMOCTH COTPYJHUUYECTBA B IIPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS 33/1a4, YBaKUTEIBHOTO
OTHOILEHHSI K MHEHHIO ONIOHEHTA MPU 00CYKIEHUH IPOOJIEM eCTECTBEHHOHAYYHOT O
COJIepKAHUS; TOTOBHOCTU K MOPAJIbHO-3TUYECKOM OLIEHKE UCIIOJIb30BaHUS HAYYHbIX
JOCTH>KEHUH, 4yBCTBA OTBETCTBEHHOCTH 3a 3aUTY OKPYKAOLIEH Cpeibl;

0 UCnOIb306aHUe TIPUOOPETEHHBIX 3HAHUI U YMEHHH JIJIsl pellIeHHs] MPAaKTUYECKHUX 3a]1a4
MOBCEIHEBHOM JKMU3HH, 00ecreueHns 0€30MacHOCTH COOCTBEHHOM )KU3HH, PAIIHOHATBHOTO
MIPUPOIOTIONB30BAHMS M OXPaHbl OKPYKAIOIIECH CPEIbI.

Ha ocHoBaHMM TpeOOBaHUH K pe3ysbTaTaM OCHOBHOT'O OOIIEr0 00pa30BaHUs, IPEACTABICHHBIX
B (e/iepaIbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE OCHOBHOTO OOIIETo
o0Opa3oBaHus, B cojiepkaHUuU pabodeil ydeOHOM MporpaMMBbl MPEIOIaraeTcs peain3oBaTh
AKTYAJIbHBIC B HACTOAIICC BPEMA KOMHGTGHTHOCTHBIﬁ, JII/ILIHOCTHO-OpI/IeHTI/IpOBaHHblf/’I, u
JEeSTSIIbHOCTHBIN TIOIXOIbI, OMIPEISIISIONINE 3a/1a9U O0yUCHHUS:

[ npuodpereHne GU3NYECKUX 3HAaHUH U YMEHUH;
O OBJIa/ieHUue 0000MIEHHBIMU CLIOCOOAMH MBICTUTEIbHOMN, TBOPUYECKOH 1A TEIbHOCTH;
O OCBOEHHE KOMITETCHIIMN: y4eOHO-T03HABATEIbHOM, KOMMYHUKAaTUBHOH, pe(pIeKCUBHOMH,

JUYHOCTHOT'O CAaMOPAa3BUTHS, IEHHOCTHO-OPHUEHTAIMOHHON U MPOPECCHOHATBHO-TPYA0BOTO
BbIOODA.

I/I3y‘{eHI/IC (I)I/I3I/IKI/I B O6paSOBaTeJ'IBHBIX YUYpCKACHUAX OCHOBHOT'O O6IH€FO O6pa3OBaHI/I$I
HAIIpaBJICHO HA JOCTHUIKCHUC CIICAYIOIINUX LEeIeH:

. paszeumue T03HABATEIbHBIX MHTEPECOB, MHTEIIIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH, CAMOCTOSTENILHOCTH B IPUOOPETEHUN HOBBIX 3HAHUN NPU PEIICHUHU (PU3UUECKUX
3a/1a4 U BBIIIOJHEHUH SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN C UCIIOJIb30BAHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUH;

. socnumanue yOeKICHHOCTH B BO3MOKHOCTH TIO3HAHUS MPUPOJIbI, B HEOOXOJUMOCTH
pa3yMHOI'0 MCIIOJIb30BaHUs JOCTHKEHUN HayKU M TEXHOJIOTUH J1JIs JaJbHEHNIIEro pa3BUTHUS
4eJI0BEYECKOIo O0IECTBa, YBAKEHNS K TBOPLIAM HAYKHU U TEXHUKH; OTHOIIEHUS K (PU3HKE KaK K
HJIEMEHTY 00IIeUeI0BEYECKOM KYIbTYpHI;

. npuMeHenue NOAY4eHHbIX 3HAHUL U YMeHull U1 PEIIEHNs IPAKTUUECKUX 3aaa4
MOBCEIHEBHOM KU3HU, I o0ecrieyeHns Oe30MaCHOCTH CBOEH JKU3HHU, pAllMOHAIBHOTO
IIPUPOIOIOIL30BAaHUS U OXPAaHbI OKPYKAIOUIEH CPENBI.

Obocnosannocmy: GpU3MKa KaK HayKa 0 Hanbosee oOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAS B
KadyecTBe y4eOHOro mpeaMera B 7 U 8 Kilacce, BHOCUT CYILIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUIN
00 okpyxaromeM mupe. OHa pacKpbIBaeT poJib HAYKH B SKOHOMHUYECKOM H KYJIbTYPHOM



pa3BUTHH 00IIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOTO HAYYHOT'O MHUPOBO33PEHHUSL.
Jns pemenns 3a1a4 GOpMHUPOBAHUS OCHOB HAYYHOTO MUPOBO33PEHHS, PAa3BUTHUS
MHTEIJICKTYaJIbHBIX CIIOCOOHOCTEH M MO3HABATEIbHBIX HHTEPECOB IIKOJHHUKOB B ITPOIIECCE
u3y4deHus pU3MKN OCHOBHOE BHUMAHUE CIIEYeT yAeNsITh He Iepeiadye CyMMbl TOTOBBIX 3HAHHH,
a 3HAKOMCTBY C METO/IaMH HAyYHOT'O TIO3HAHHS OKPY)KAIOIIET0 MUPA, IIOCTAHOBKE MPOOIIEM,
TPEOYIOLINX OT yYaIUXCsl CAMOCTOSTEIbHON AEATEIBHOCTH 110 UX Pa3peIICHUIO.

O01mas XapakTepuCcTHKA IIpeIMeTa.

[konapHBIN Kypc (PU3UKU — CUCTEMOOOPA3YIOUIHIL 17151 €CTECTBEHHO — HAYYHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JISKAT B OCHOBE COJICPKAHUS KypPCOB XUMHUHU, OUOJIOTHH,
reorpauu ¥ aCTpPOHOMHUHU.

[[IkonpHOE 0Opa30BaHNE B COBPEMEHHBIX YCIOBUSAX MPU3BAHO 00eCHeUUTh ()YHKIIMOHATIHHYIO
IPaMOTHOCTh U COLMATBbHYIO aIaNTallMI0 00Y4aIOIIUXCS Ha OCHOBE MPUOOPETEHUS UMU
KOMIIETEHTHOCTHOTO OTbITa B cpepe yueHus, Mo3HaHus, TpodheCcCHOHATBLHO-TPYI0BOTO BEIOODA,
JUYHOCTHOT'O PA3BUTHS, IIEHHOCTHBIX OPUEHTALIMNA U CMBICIIOTBOPYECTBA. DTO MPEIONpPEeseT
HAIPABICHHOCTH I1eJIei 00y4YeHUs Ha (POPMUPOBAHUE KOMIIETCHTHOMN JINYHOCTH, CIIOCOOHOM K
KHU3HEIEATEIILHOCTH M CaMOOIIPEICIICHUIO B HH(POPMAITMIOHHOM OOIIECTBE, SICHO
MIPEJICTABIISIFOIICH CBOU TIOTEHIIUAIBHBIE BO3MOYKHOCTH, PECYPCHI H CITOCOOBI pealiu3aiuu
BBIOPAHHOTO KU3HEHHOTO MYTH.

®du3nka BOOPYKAaeT MIKOJbHUKOB HAYYHBIM METOJIOM MTO3HAHUSI, TO3BOJISIOIINM MOJTy4aTh
00BEKTUBHBIE 3HAHUSI 00 OKPYKAIOIIEM MHUPE.

B 7 u 8 xnaccax mpoucXoAUT 3HAKOMCTBO C (PU3NYECKUMHU SIBICHUSIMHU, METOJJOM HAy4YHOTO
MO3HaHUs, POPMUPOBAHNE OCHOBHBIX (PU3NUECKUX MOHITUN, IPUOOpPETECHHE YMEHHUIN U3MEPATh
¢buznyecKre BeIUYUHBL, IPOBOANUTD J1a00PaTOPHBIN SKCTIEPUMEHT 110 33JJaHHOM CXeMe.

HCJ'II/I, Ha JOCTUIKCHHNEC KOTOPBIX HAIIPABJICHO U3YUCHUC (1)I/I3I/IKI/I B IIKOJIC, OMMPECACIICHBI UCXOAA
U3 1ener oo1ero oopa3zoBanus, cHOPMYyIUPOBAHHBIX B KOoHIIeNINN DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTENLHOIO CTaHaapTa 001Iero oopazoBanus. OHH YUUTHIBAIOT
HEO0OXOIUMOCTh BCECTOPOHHETO Pa3BUTHS JIMUYHOCTHU yUYAIIUXCS, OCBOSHUS 3HAHUI, OBIaICHUS
HEOOXOUMBIMUA YMEHUSIMH U KOMIETSHIIUSIMH, Pa3BUTHS TTO3HABATEILHBIX HHTEPECOB U
TBOPUYECKUX CIIOCOOHOCTEH, BOCIIUTAHUS YEPT JIMYHOCTH, IIEHHBIX I KaKIOTO YelIOBeKa U
o0I1ecTBa B 1IEJIOM.

['maBHO¥ 1ETBIO MIKOILHOTO 00pa30BaHUs SBISETCS pa3BUTHE PeOEHKA KaK KOMITIETEHTHOM
JIMYHOCTHU ITYTEM BKJIFOUEHUS €0 B PA3JIMYHbIC BU/IbI LIECHHOCTHOM YEIOBEYECKOU IESITENBHOCTHU:
yué0y, mo3HAHUS, KOMMYHUKAINIO, TPO(ECCHOHATBFHO-TPYI0BON BBIOOD, TMUHOCTHOE
CaMOpa3BUTUC, ICHHOCTHBIC OPUCHTAINU, ITOMCK CMBICJIA )KU3HU. C atux HOSI/IHI/If/'I 06y‘ICHI/Ie
paccMaTpHUBaeTCs KaKk MPOIECC OBIAJEHUS HE TOJIBKO ONPEACTIEHHON CYMMOW 3HAaHUM 1
CUCTEMOH COOTBETCTBYIOIIUX YMGHI/II\/II 1 HaBBIKOB, HO M KaK ITPOLECC OBJIaACHUA
KOMIICTCHIIUSIMMU.

®u3rKa B OCHOBHOM IIIKOJIE U3YYAETCSl HA YPOBHE PACCMOTPEHHUS SIBICHUH TPUPOIbI,
3HaKOMCTBA C OCHOBHBIMU 3aKOHAMHU (DU3UKHU U MPUMEHEHUEM 3THX 3aKOHOB B TEXHUKE U
IIOBCEIHEBHOM KU3HU.



Onucagye MecTa nNpeaMera B Y4eOHOM ILJIaHe.

@DenepanbHbli 6a3uCHBIN yueOHBIH M1aH U1 00pa3oBaTeIbHBIX yupexaeHuil Poccuiickoit
®eneparun oTBoAUT 70 4acoB 11 00s3aTeNbHOTO U3ydeHHs (pu3uKu B 7 Kilacce, U3 pacuera 2
yueOHBIX Yaca B Henenro. KonnyecTBo yacoB B paboueli mporpaMmme - 68, COTIacHO MIKOJILHOMY
y4eOHOMY TIaHy - 2 yaca B Hejielro. KormuecTBo KOHTPOJIBHBIX M 1a00paTOPHBIX padoT
OCTaBJICHO 0€3 M3MEHEHUS B COOTBETCTBHHU C MPUMEPHON M aBTOPCKOM MPOTPAMMOIA.

Copepxanuie 00y4eHUs U MepeueHb MPAKTUYECKUX padoT B MOJIHOM 00bEMe COBMAIAIOT C
MIPUMEPHOM (aBTOPCKOM ) MPOrpaMMOU IO TIPEIMETY.

Tadauua 4yacoB B padoueil mporpaMmme

Nem/mm Haspamme Temsr Komugecteo =acoe
1 Tennoesle ABIEHHA 23
2 DIexTpHYECKHE ABIEHHA 29
3 JIeKTPOMATHHTHEIE ABICHHS 3
4 CeeToBBle ABICHHA 11
Hroro 68

Onucanue HEHHOCTHLIX OPHMEHTHPOB COeP:KaHNsl YIeOHOIr0 MpeaMeTa.

LleHHOCTHBIE OPUEHTHPBI COJIEpKaHUs Kypca (PU3UKU B OCHOBHOM LIKOJIE ONPEAETSIOTCS
cnenupukoil pu3nku Kak Hayku. [loHATHE «LI€HHOCTHY BKIIIOYAET €JUHCTBO OOBEKTUBHOIO U
CyObEKTHBHOT'0, TO3TOMY B Ka4eCTBE LIEHHOCTHBIX OPUEHTUPOB (PU3HUECKOTO 00pa30BaHUS
BBICTYTAIOT OOBEKTHI, H3yyaeMble B Kypce (PM3HKH, K KOTOPBIM y yuyaiuxcs hopMupyercs
LIEHHOCTHOE OTHOILICHUE.

[Tpu 3TOM BeaylIyIO POJIb UTPAIOT TO3HABATEIbHbBIC LIEHHOCTH, TaK KaK NpeAMET pU3UKa BXOAUT
B IPYMILY IPEIMETOB [T03HABATEIBHOIO LIMKJIA, [JIABHAS LI€JIb KOTOPBIX 3aKIH0YAETCS B U3YYEHUN
IIPUPOJIBIL.

OcHOBY NI03HaBaTENbHBIX IEHHOCTEN COCTABJISAIOT HAYYHbIE 3HAHUS, HAYYHBIE METObI
MO3HAHUS, a IEHHOCTHbIE OpUEHTALUH, (POPMUPYEMBIE Y YUALIUXCS B IPOLIECCE N3YUEHUS
(bu3uKH, TPOSBISIOTCS:

W 6 npu3Hanuu N1CHHOCTHU HAYUYHOI'O 3HAHU, €Tr0 HpaKTHqCCKOﬁ 3HAYUMOCTH,
AOCTOBCPHOCTH,

W 6 UeHHOoCcmu (1)I/I3I/I‘-ICCKI/IX METOJIOB UCCJIEIOBaHUS KUBOM U HEKHUBOM IIpUpoOAbI;
l 6 NOHUMAHUU CJIIO)KHOCTHU U ITPOTHBOPCUYHUBOCTH CaMOI'0 Iponccca IMOo3HaHUA KaK

HN3BCYHOI'O CTPEMIICHHSA K Uctumne.

B kauecTBe 00BHEKTOB LIEGHHOCTEH TpyZa U ObITa BHICTYHAIOT TBOPUECKAs CO3UIaTeNbHAS
JeSITeNIbHOCTb, 3/I0POBbIi 00pa3 »U3HHU, a ICHHOCTHBIE OPUEHTALIUU COJIepKaHus Kypca Gusuku
MOTYT paccMaTpuBaThCs Kak (popMHUpOBaHUE:

l yeasicumelbH020 OMHOWEHUA K COSHH&TCHBHOﬁ, TBOp‘ICCKOfI JACATCIIBHOCTH,



O nonumanua HeoO6XxonuMocTH 3((HEeKTUBHOTO U 0€30MaCHOT0 UCTIOIb30BAHUS PA3THUHBIX
TEXHUYECKUX YCTPOUCTB;

(] nompeonocmu B 6¢3yCIOBHOM BBIMIOJTHCHUH MTPABIIT O€30MIACHOTO UCTIOIh30BAHUS
BCIIIECTB B IIOBCEIHEBHOM KU3HHU;

0 co3HamenbHo20 évloopa Oynyuiel TpodecCuOHANBHON A TEILHOCTH.

Kypc ¢usuku obnagaer BO3SMOKHOCTAMU JJ1s1 POPMUPOBAHUS KOMMYHUKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTABJIAIOT IPOLIECC OOIIEHMSI, IPaMOTHAsI pedb, a IEHHOCTHbIE OPUEHTALIUU
HaIIpaBJICHbl HA BOCIIUTAHKE Y yJaLUXCH:

0 nPABUILHO20 UCROIb306AHUA PU3UYCCKON TEPMHUHOJIOTHU ¥ CUMBOJIUKY;

l nompeﬁnocmu BECTHU AHUAJIOT, BBICIITYIINBATD MHCHHC OIIIIOHCHTA, Y1aCTBOBATH B
JAUCKYCCHU,

0 CROCOOHOCMU OTKPBITO BBIpaXKaTh U apTyMEHTHPOBAHHO OTCTaUBATh CBOIO TOUKY
3peHusl.

[Tpunumn otObopa MaTepuasa v MOCTPOCHHUE CTPYKTYPhI IPOTPAMMBI:

Baxxnelmum npuHIMIIOM KOHCTPYMPOBAHUS COAEPKAHUS Kypca (GU3HUKH B
00111€00pa30BaTENIbHBIX YUPEXKICHUSX SABISAETCS yHOpsioueHHe (PU3MUECKUX 3HAHUM C LIETIbI0
BKJIIOYEHUS B ydeOHBIE IOCOOUS, 3aKOHOB U TEOPUH, ONPEACICHUNH U TEPMHUHOB.

OcHOBOMOJIararoIMHU MPU 0TOOPE COEP>KaHUSI U KOHCTPYHUPOBAHMS Kypca SBIISIFOTCS 00111e
TUAAKTHYECKHUE TPUHIIUITBI HAYYHOCTH, TOCTYMHOCTH, CHCTEMAaTUYHOCTH, UCTOPU3MA, CBS3H
00y4eHHs C )KU3HBIO U T.1I.

TpebGoBaHNs K YPOBHIO NOATOTOBKH BbINYCKHUKOB 00Pa30BaTe/ILHOIO YUPeKIACHUS
OCHOBHOT0 0011ero oopasosanus no gpusnke.

[To oxoH4aHUIO U3y4YeHUs PU3UKHU B § Kilacce y 00ydaromuxcst OynyT copMUpoBaHbI
pe3yibTaThl O0yYSHHUS:

JInuyHOCTHBIE

O dopmuposanue o3HABATEIHHBIX UHTEPECOB, NHTEIUICKTYABHBIX W TBOPYECKUX
CIOCOOHOCTEN yJaruxcs;

O ybescoennocmsp B BO3SMOKHOCTHU TIO3HAHUS MTPUPO/IBI, B HEOOXOIUMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTHKEHUI HAyKH U TEXHOJIOTHH JUIsl aibHEeHIIero pa3BuTHs 4€JI0BEUECKOTO
oOmiecTBa, yBa)KeHHE K TBOPIIAM HAayKH, OTHOILLIEHUE K (PU3UKE KaK K DIIEMEHTY
o011e4en0BeYecKoil KyabTyphl;

O camocmoamenbHocmy B IpUOOPETEHNN HOBBIX 3HAHUN U IPAKTHUUECKUX YMEHUM;

0 20MOGHOCHIb K 6b100DPY HCUZHEHHO20 NYHIU B COOTBETCTBUH C COOCTBEHHBIMH
WHTEPECaMu ¥ BO3MOKHOCTSIMH;

O Momueayus o0pa30BaTEIBHON NEATEIHPHOCTH IKOJIHFHUKOB HA OCHOBE TUYHOCTHO
OPUEHTHPOBAHHOIO MOAXO0/A;



0 dopmuposanue yennocmuvix OMHOWIEHUIN JPYT K APYTY, YUUTEIIO, aBTOPaM
OTKPBITHIA U U300pETEHUH, pe3yabTaTaM 00ydeHUSI.

MeTanpenMeTnble

O 06J1a0€eHUe HABBIKAMU CAMOCTOSITEIILHOTO IPUOOPETCHHSI HOBBIX 3HAHWH, OpraHu3aluu
y4eOHOM JesTEeNHbHOCTH, TIOCTAHOBKH 1I€JIeH, TUTAHUPOBAHUSI, CAMOKOHTPOJIS U OLEHKH
pPE3yIbTATOB CBOCH JIEATEIbHOCTH, YMEHHUSIMU MIPEIBUICTh BO3MOXKHBIE PE3YJIBTATHI CBOUX
JIEHCTBHI;

(] ROHUMAHUe PA3TUINNA MEXTY HCXOIHBIMHU (PaKTaMHU M TUTIOTE3aMH ISl UX OOBSICHCHHSI,
TEOPETUUECKUMHU MOJICTISIMUA U PeaTbHBIMU O0BEKTaMHU, OBJIa/ICHHE YHUBEPCATbHBIMU YUCOHBIMU
JEHCTBUSIMHU Ha TIPUMEPAx THITOTE3 /Il OOBSICHEHHS U3BECTHBIX (DaKTOB U AKCIICPUMEHTAIbHON
MIPOBEPKH BBIIBUTAEMBIX THIIOTE3; pa3pabOTKH TEOPETHUESCKUX MOJICIICH MPOIeCCOB UTH
SIBJICHUIA;

l npuoﬁpemelme onblma CaMOCTOATCIBHOI'O IIOMCKA, aHaJIN3a 1 0T6opa I/IH(i)OpMaI_II/II/I C
HCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB U HOBBIX I/IH(i)OpMaI_II/IOHHLIX TEXHOJIOTHI JUI
pCUICHUA IMTOCTABJICHHLBIX 3a14a4;

0 dopmuposanue ymenuit BOCIpUHUMATD, IepepadaThIBaTh U MPEABABIATH HH(HOPMAIIUIO
B CJIOBECHOM, 00pa3HOil, CHMBOJIMYECKOM opMax, aHAIM3UPOBATh U IepepadaThiBaTh
MOJIyYeHHYI0 HMH(OPMAILIMIO B COOTBETCTBUH C TOCTABJICHHBIMU 3aJ]a4aMU, BbIJICISTH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha TOCTABIEHHBIE BOIIPOCHI U
U3JIarath €ro;

0 pazeumue MOHOJIOTHYECKON M TUAIOTHYSCKOMN pcyun , YMCHUS BbIPpAXKATh CBOU MBICIIU U
CIIOCOOHOCTHU BBICITYIIINBATDb CO6eCGILHI/IKa, IOHUMATh €T0 TOUYKY 3PpCHUs, IIPU3HABATH IIPABO
APYyroro 4€jIOB€Ka Ha HOC MHCHHUC,

0 0océoenue npuemoe JIEHCTBUI B HECTAHAAPTHBIX CUTYyallUAX, OBJIAICHUC
9BPUCTUYCCKUMHU METOAAMU PCHICHUA HpO6JICM;

O dopmuposanue ymenuit pabotaTh B TPYIIIE C BHITOJIHEHUEM PA3IUYHBIX COI[UATBHBIX
poJieii, MpeACTaBIsATh M OTCTAMBATh CBOM B3TJISIIBI M YOCKICHHUSI, BECTH JUCKYCCHIO.

IIpeamerHsbie

O 3HaHuA O TPUPOJIE BAXKHEUIIUX (PU3NUECKUX SBICHUI OKPYX AIOLIEro Mupa 1
NOHUMAaHHE CMbICNIAa PU3NUYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3yYEHHBIX SIBJICHUM;

O YMeHuA NO0JIb30BaThCsl METOIAMH HAYYHOTO MCCIIEIOBAHNUS SABJICHHUI PUPOJIBI,
MIPOBOAMTDH HAOJIO/IEHUS, INIAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUH, IPEACTABIATH PE3YAbTaThl U3MEPEHUN C TOMOIIIBIO TAOIHIL, TPadUKOB
U GpopMyI1, OOHApYKHUBATh 3aBUCUMOCTH MEX1Y (PU3MUECKUMH BETMUYUHAMHU, OOBICHAThH
IIOJIy4EHHBIE PE3YIIbTAThl U JEJIAaTh BBIBOIbI, OLIECHUBATH T'PAHULIbI [IOTPEILIHOCTEN PE3YJILTATOB
U3MEPEHU;

0 YMeHua TPUMEHATh TEOPETUYECKHE 3HAHUS 10 (PU3HKE HA MPAKTUKE, PeIIaTh
¢du3nueckre 3a1a4 Ha MPUMEHEHUE MTOJTyYEeHHBIX 3HAHU;

0 YMeHUA u HAGbIKU TIPUMEHSTDH MOJyYCHHbIC 3HAHUS JUIsl 00BSCHEHUS IPUHIIUIIOB
JIEUCTBUS BAXKHEHUIINX TEXHUYECKUX YCTPOUCTB, PELICHUS IPAKTUYECKUX 3a]1a4 [I0OBCEAHEBHON



JKU3HU, 00ecTieueHus: Oe30MacHOCTH CBOEH JKU3HH, PAIIMOHAIBHOTO MPUPOIOTIOIH30BAHMS U
OXpaHbI OKPYKAIOIIEH CPEIbI;

[ dopmuposanue yoexiens B 3aKOHOMEPHOU CBSI3U U IO3HABAEMOCTH SIBIICHUN
MPUPOJIbI, B 00BEKTUBHOCTH HAYYHOI'O 3HAHUS, B BEICOKOM IIEHHOCTU HAYKH B Pa3BUTHUU
MaTepUAIbHON U JYXOBHOU KYJIbTYPHI JIFOJICH;

0 Ppazéumue TBOPUYECKOTO MBIIUICHUS HA OCHOBE (POPMUPOBAHUS YMEHUI yCTaHABIUBATD
(baxThl, pa3auyaTh MPUUUHBI U CIEJCTBUS, CTPOUTh MOJEIH U BbIIBUIaTh TMIIOTE3bl, OTBICKUBATh
1 GOpMyJIMPOBaTh 10Ka3aTEIbCTBA BbIIBUHYTHIX TMIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIbHBIX
(aKTOB U TEOPETUUECKUX MOJIesIel (PU3NYECKHE 3aKOHBI;

0 KOMMYHUKamueéHble ymeHusa J0KIaIbIBaTh O pe3ybTaTaX CBOEro UCCIEA0BaHNUS,
y4acTBOBATh B IUCKYCCUU, KPATKO U TOYHO OTBEUATh Ha BOIIPOCHI, UCIOJIB30BaTh CIIPABOYHYIO
JIUTEepaTypy U Apyrue UCTOUYHUKU HHPOpMAIUH.

Pabouas nporpamma npeaycmaTpusBaeT (pOpMHPOBaHUE Y IIKOJbHUKOB 00111€e Y4eOHbIX
YMEHHI U HABBIKOB, YHHBEPCAJIbHBIX CIIOCO00B 1eATEJILHOCTH U KJII0YEeBbIX KOMIEeTeH .

[TpuopuTeramMu 11 IIKOJILHOTO Kypca GU3NUKH Ha Tarie OCHOBHOTO OOIIIET0 00pa3oBaHus
SIBIISTFOTCSL:

ITo3HaBaTebHasI A€ATEIbLHOCTD:

® HCIIOJIB30BAHHUE JJIA TTO3HAHUWA OKPYKAIOIICTO MHUPA PA3JIMYHBIX €CTECCTBEHHOHAYYHBIX
METOJ0B: Ha6JHOI[CHI/IC, HU3MEPCHHUEC, DKCIICPUMCHT, MOACITIUPOBAHUC,

. dhopMupoBaHre YMEHUN paznnyaTh (aKThl, TUIIOTE3bI, TPUYHHBI, CICICTBHS,
JI0KA3aTeNIbCTBA, 3AKOHBI, TEOPUH;

. OBJIA/ICHUE aJICKBATHBIMH CITOCOOAMU PEIICHUS TEOPETHUECKUX U IKCTIEPUMEHTATBHBIX
3a/1a4;
. MPUOOPETEHUE OTBITA BBIIBIKCHHS THITOTE3 [T OOBSICHEHUS H3BECTHBIX (haKTOB U

DKCIEPUMEHTAIbHON ITPOBEPKHU BBIIBUTAEMBIX TUIIOTES.
HNudopMannoHHO-KOMMYHUKATHBHAS 1€ TeJIbHOCTD:

® BJIaJICHHE MOHOJIOTHUYECKOMN U AUAIOTHIECKOM PCYBbLO, PA3BUTUC CIIOCOOHOCTH ITOHUMATh
TOYKY 3pCHHUA CO6CCC,[[HI/IK8. " IpU3HABATH IIPABO HAa HHOC MHCHHC,

® HCIIOJIB30BAHHUE I PCHICHUSA ITO3HABATCIIbHBIX U KOMMYHHUKATHUBHBIX 3a/a4 pa3JIMYHbIX
HUCTOYHHUKOB I/IH(l)OpMaI_II/II/I.

PeduiekcuBHast 1eITEJILHOCTD:

° BJIAZICHUC HAaBbIKAMU KOHTPOJIA U OLICHKHU cBoen ACATCIIBHOCTH, YMCHUEM NPCIABUACTDH
BO3MOXHBIE PE3YJIbTAThl CBOUX JICUCTBUM:

® opraHu3anus yqe6H0171 JACATCIIBHOCTH: IOCTAaHOBKA LEJIH, IINIIAHUPOBAHUEC, OIIPEACTICHUC
ONTUMAJIBHOI'O COOTHOICHUSA TCIIU U CPEACTB.

BoipaGoTka KOMIeTeHIMIA:



OoweodpazosameibHbIX:

3HaHueso - npeomemupix (yaeOHO - MO3HABaTENbHAS U MH()OPMAIIMOHHAS KOMITETEHITHS )

O CaMOCTOSITEJIBHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO IMO3HABATEIBHYIO
JIeATEIbHOCTH (OT MOCTAHOBKH €M /10 TTOJIYYCHHS U OLICHKHU Pe3yJbTara);

O HCITOJIH30BATh AJIEMEHTHI IPUIMHHO-CIICICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATILHOTO
aHaJIn3a, ONpPEJIEIATh CYIIHOCTHBIE XapaKTePUCTUKH U3y4aeMOro 00beKTa, pa3BEPHYTO
000CHOBBIBATH CYXKJICHHUSI, 1aBATh OIPEACIICHUS, IPUBOUTH JOKA3aTEIbCTBA;

O UCIOJIb30BaTh MYJIbTUMEINNHHBIE PECYPChI U KOMIIbIOTEPHBIE TEXHOJIOTUU JUIS
00paboTKH, epeayn, MaTeMaTH3aluu HHPOPMALIUH, TPE3CHTAINH PE3yIbTaTOB
II03HABA "TEJIbHOU U IPAKTUYECKOU 1EATEIBbHOCTH;

l OLCHUBATDL U KOPPECKTHUPOBATH cBOE IIOBCACHUC B OKPY)KaIOHleﬁ Cpeac, BbIIIOJIHATD
OKOJOTHUYCCKUC TpC6OBaHI/I$[ B HpaKTquCKOﬁ JACATCIBHOCTHU U HOBCGI{HGBHOI\/JI KH3HH.

Ilpeomemmno-opuenmuposannvlx, penpoOyKmueHo — 0esAmelbHOCHHbIX (COUUATbHO —

mMpyooeas u KOMHnemeHyusa JTUYHOCHHO020 CaAMOCO8EPULCHCIE0B8AHUSL)

O MMOHUMATh BO3PACTAIONIYIO POJIb HAYKH, YCHJICHHE B3aUMOCBSI3U M B3aMMHOTO BIIHSTHHS
HAYKU ¥ TEXHHUKH, TIPEBPALICHUE HAYKU B HETIOCPEICTBEHHYIO TIPOU3BOIUTEIBHYIO CHITY
00I11eCTBA;

O OCO3HABATh B3aMMOJEICTBHUE UEIOBEKA C OKPYXKAIOLIEH Cpeloil, BO3SMOXKHOCTH U
CHOCOOBI OXPaHBI IPUPOIBI;

l Pa3BUBATh MO3HABATCIBHBIC HHTCPCChI U HHTCJUICKTYAJIbHBIC CIIOCOOHOCTH B mnponecce
CaMOCTOATCIIbBHOI'O HpI/IO6peTeHI/IH (I)I/ISI/ILIGCKI/IX 3HaHUH C UCIIOJIb30BAaHUEM Ppa3InYHbIX
HNCTOYHUKOB I/IH(I)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

0 BOCIIUTHIBATH Y6C)K,Z[éHHOCTB B IIO3UTHUBHOM poiin (I)I/I3I/IKI/I B JKU3HHU COBPEMCHHOT'O
O6H_IGCTB21, IOHUMAHUC IICPCIICKTUB PA3BUTUA DOHCPTCTUKU, TPAHCIIOPTA, CPEACTB CBA3U U IP.;

0 OBJIaJIeBaTh YMEHUSMHU IPUMEHATH MOTyUYE€HHBIC 3HAHUS IS O0BSICHEHUS
pa3HoO0pa3HBIX PU3UUECKUX SBICHUI;

0 MIPUMEHSITH MMOJYYCHHBIC 3HAHHS U YMEHHsI JIJIs1 0€30MaCHOTO UCIIOJIb30BAHUS BEUIECTB U
MEXaHHU3MOB B OBITY, CETHCKOM XO031CTBE U MPOU3BOICTBE, PEIICHUS MPAKTUUECKUX 3a/1a4 B
MOBCEHEBHOM KU3HU, IPEAYIPEKICHUS SIBICHUMN, HAHOCSIINX BPEJ] 3J0POBbIO YETIOBEKA U
OKpYKarollen cpene.

Ilennocmno — cmoic10601, 00UEKYIbMYPHOU U KOMMYHUKAMUGHOU

O MMOHUMATh IIEHHOCTHBIE OPUEHTAIIMN YUYE€HHKA, €T0 CIOCOOHOCTh BUIETh M TIOHUMATh
OKpYKaroLIH1il MUp

0 YMEHHE YYEeHHKa BHIOMPATH IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH /ISl CBOUX JIEHCTBUHN U
MOCTYIIKOB

0 [TproGpereHue omnpITa OCBOCHUS YUEHUKOM HayYHOU KapTUHBI MUPa



0 Ognagenue cnoco6amMy B3aMMOICHCTBHSI C OKPYIKAIOIIMMU M YIaJIEHHBIMU JIIOJIbMH U
COOBITUSIMH, YMEHHE 3a]1aBaTh BOIPOC U BECTU AUCKYCCHIO, BIaJICHHE PA3HBIMH COLIMAIbHBIMU
POJIAMU B KOJUIEKTUBE

DopMHUPOBAHHE VHHBEPCAJbHBIX VUEOHBIX J€ii CTBHI

[TepeMeHbI, MPOUCXOIAIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO
COBEPIIICHCTBOBAHUS 00pa30BaTEIILHOTO IPOCTPAHCTBA, OMPEICICHHSI eI 00pa3oBaHus,
YUUTBHIBAIOIIMX TOCYIaPCTBEHHbIE, COLUAIBHBIE U TUYHOCTHBIE TOTPEOHOCTH U HHTEpeCHL. B
CBSI3H C 3TUM NPUOPUTETHBIM HAIPaBIECHUEM CTAHOBUTCS 00OeCIeueHUE Pa3BUBAIOIIETO
MOTEHIIMala HOBbIX 00pa30BaTeNbHbIX CTAHIAPTOB. Pa3BUTHE TMUHOCTH B CUCTEME 00pa30BaHUs
obecrnieunBaeTcs, Ipexae Bcero, yepes popmMupoBaHue yHUBEPCaIbHBIX Y4EOHBIX JEHCTBHIMA
(YY), koTOphIEe BBICTYIIAIOT HHBAPHAHTHOW OCHOBOM 00pa30BaTEIbHOIO U BOCITUTATEIHLHOTO
npoiiecca. OBliajieHue yYallMMUCS YHUBEPCATbHBIMU YY€OHBIMH IEUCTBUSIMU BBICTYIIAET KaK
CIOCOOHOCTH K CAaMOPAa3BUTHIO U CAMOCOBEPIICHCTBOBAHUIO ITyTEM CO3HATEJILHOTO U aKTHBHOTO
MIPUCBOECHUS HOBOT'O COIMAIILHOIO OMbITa. Y'Y /[ CO3/1al0T BO3MOXKHOCTh CAMOCTOATEIBHOTO
YCHEIIHOTO YCBOCHHUS HOBBIX 3HAHWUN, YMEHUH M KOMIIETEHTHOCTEH, BKIIIOYasi OpraHU3aIHI0
YCBOGHHUS, TO €CTh YMEHUS YUUTHCS.

B mmpokom 3HaueHUH TEPMUH «yHUBEpCaJbHbIE yueOHbIE JEMCTBUS» O3HAYAET YMEHUE
YUYHUTBCS, T.€. CIIOCOOHOCTH CyOBEKTa K CAMOPa3BUTHIO ¥ CAMOCOBEPIICHCTBOBAHHIO ITyTEM
CO3HATEJIBHOTO U aKTUBHOI'O IIPUCBOEHUS HOBOT'O COLIMAJILHOTO OIIBITA.

B Gosee y3xoM (COOCTBEHHO MCUXOJOTMYECKOM 3HAUYEHUH ) TEPMUH «yHUBEPCAJIbHbIE YUeOHbIE
JIeMCTBUS» MOKHO ONPENIEUTh KaK COBOKYITHOCTb CIIOCOOOB JIEMCTBUS ydalerocs (a Takxke
CBSI3aHHBIX C HUIMH HaBBIKOB Y4eOHOU pabOThI), 00€CIEeUNBAIOIINX €T0 CIOCOOHOCTh K
CaMOCTOSITEJIbHOMY YCBOCHHUIO HOBBIX 3HAHUH U YMEHMH, BKJIIOYasi OPraHU3aI|Io0 3TOT0
npoiiecca. YHuBepcajabHble yueOHble aeiictBus (YY) nogpazaenstorcs Ha 4 rpynibl:
peryJsTUBHbIE, TMYHOCTHBIE, KOMMYHUKAaTHUBHBIE U MTO3HaBaTenbHble. @opmupoBath Y'Y/ Ha

ypokax (pu3uKH Mpu U3y4eHUH KOHKPETHBIX TEM IIKOJIBLHOTO Kypca B 8 KJIacce OTPaKEHBI B
KTIL

Pe3yabTaToM (GOpMHPOBAHUS VHHMBEPCAJIbHbIX V‘-leﬁHI)IX JeHCTBUI 6V}1VT ABJIATHCA
YMCHUA:

M IMPOU3BOJIbBHO U OCO3HAHHO BJIAACTD O6IJ_II/IM IIpUEMOM PCIICHUA y‘-ICGHBIX 3agaq,

® HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPECACTBA, B TOM YHUCJIC MOJACIIN U CXCMBbI JJIA
peiCHUA yLIC6HBIX 3aja4d,

M YMETb OCYHICCTBJIATL aHAJIU3 00OBEKTOB C BBIACIICHHUEM CYIICCTBCHHBIX U
HCCYIICCTBCHHBIX ITPU3HAKOB,

. YMETb OCYHIECTBIIATH CUHTE3 KaK COCTaBJIEHHE LIEJIOT0 U3 YacTel;

. YMETh OCYIIECTBIISITh CPaBHEHUE, KJIaCCU(DUKALINIO 110 33JaHHBIM KPUTEPUSIM;

. YMETb YCTaHABIMUBATh IPUUNHHO-CJICICTBEHHBIE CBSI3U;

. YMETh CTPOUTH paccyXIeHHs B (hopMe CBSI3U MPOCTHIX CYKACHUI 00 00BEKTE, ero

CTPOEHUHU, CBOMCTBAX U CBA3SX;

. BIIQ/IETh OOIIUM MPUEMOM PENICHUs YUeOHBIX 3a/1a4;



® co3aaBaTthb U Hp606pa3OBBIBaTB MOZCIIN U CXCMbI IS pCHICHUA 3a4a4;

. YMETh OCYLIECTBIATH BEIOOD Hanbosee 3(h(heKTUBHBIX CIIOCOOOB PEIICHUS
00pa30BaTEeNbHBIX 32/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM.

B pesynbrare nzydenus GU3NKU B 8 KIIacce YICHUK JTOJDKEH

3HATL/MIOHUMATL:

. Cmuicn nonsamuii: Gu3ndecKoe sBiIeHUE, PU3NUECKUIA 3aKOH, B3aMMOICHCTBHE,
3JIEKTPUYECKOE T10JIe, MArHUTHOE T0JIE, aTOM;

® Cmuicn qbu3uqea<ux eejiu4un: BHYTPCHHAA DOHEPIUA, TEMIIEpaTypa, KOJIMYECTBO
TEIIOTHI, BIAXXHOCTH BO3/1yXa, BHGKTpI/I‘leCKI/Iﬁ 3apsan, cuiia SJICKTPUYCCKOro TOKaA,
QJICKTPHUUYCCKOC HAIIPAKCHUC, DJICKTPHUICCKOC COIIPOTUBJICHHUC, pa60Ta H MOITHOCTB
QJICKTPHUYCCKOI'O TOKA, (I)OKYCHOC pPacCTOAHUC JIMH3bI;

. Cubicn puzuyeckux 3aKOH06: COXPAaHEHUS DHEPTUH B TEIUIOBBIX IIpoLieccax,
COXPaHEHHUs IEKTPUUYECKOTO 3apsana, Oma i ydyactka nenu, Jxoymns — JIenna,
IIPSAMOJIMHEMHOTO PaCIPOCTPAHEHHUsI CBETA, OTPAXKEHUS U IIPEIIOMIICHHS CBETA;

YMeTh:

® Onucvieams u 00bACHAMDb (]m3uqec1<ue Ae6jenus: TCIIONPOBOAHOCTh, KOHBCKIHIO,
H3JTYyUYCHUC, UCITAPCHUC, KOHACHCANIO, KUTICHUEC , INIABJICHUC, KPUCTAJIJIM3ALUI0, DJICKTPHU3alnLo,
B3aUMOJCHCTBHUE QJICKTPUYCCKUX 3apsa0B, B3aHMOJCICTBHE MAar"HuToOB, JIEHCTBUE MAarHUTHOTO
IOJIs1 Ha MPOBOJHUK € TOKOM, TCIJIOBOC JIelcTBHUE TOKa, OTpa)KeHI/Ie/ IMPEIOMJICHUC CBCTA,

. Hcnonvzosams puznyeckrie npuOOpsl U U3MEPUTEIbHBIE HHCTPYMEHTHI IS
U3MepeHus: GU3NUECKUX BETMUMH: TEMIEPATyphl, BIQKHOCTH BO3/1yXa, CUIIBI TOKA, HAIIPSKEHUS,
COIIPOTHUBIIEHUS, pa0OTHI U MOLTHOCTH JIEKTPHUECKOTO TOKA;

. Ilpeocmasname pezyromamel U3MepeHuii B Buie Ta0aIM1l, TpapUKOB U BBIABIATH Ha
ATON OCHOBE IMIMPUYECKUE 3aBUCUMOCTH: TEMIIEPATYPhl OCTBHIBAIOIEH BOJBI OT BPEMEHH, CHIIbI
TOKa OT HAIPSKEHUS Ha yYacTKe LIEMH, yTia OTPaKEHUs OT yrja MajeHus, yria npeJoMIeHHs
OT yIJla MaJeHMUS;

. Buvipasicams pe3yromamepl i3MEpEHN U pacueToOB B €AMHULIAX MeEXITyHApOIHON
cuctemsl CH;

. Ilpueooums npumepst IPaAKTUIECKOTO UCIIONIL30BaHUS (PU3HUECKUX 3HAHUH O
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX U CBETOBBIX SIBIICHUSX;

® Pewams 3a0auu na MMPUMCHCHUC (I)I/ISI/I‘-IGCKI/IX 3aKOHOB: COXpPAaHCHU SHCPIrUU B
TCIJIOBBIX ITPOLECCAX, COXPAaHCHUS JICKTPUUCCKOI'O 3aps/a, Owma JJIg ydaCTKa LCIIH, I[)KOYJBI —
.HCHI_Ia, HpHMOJ’IHHCﬁHOFO pacinpoCTpaHCHUS U ITPCIIOMJICHUA CBCTA,

. Ocywecmenamep camocmoamenbHulii ROUCK THPOPMAIUH eCTECTBEHHOHAYYHOTO
COJIepKaHUs C UCIOJb30BAaHUEM PA3IMUHBIX HCTOYHUKOB HH(popManuu ( yueOHbBIX TEKCTOB,
CHPABOYHBIX U HAYYHO — MOMYJISPHBIX U3AaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HNHuTtepHeTa), ee 00pabOTKy M MpeCTaBIeHNE B Pa3IMYHBIX (hopmax ( CIIOBECHO, C TTOMOIIBIO
PUCYHKOB W TIPE3EHTAIINN );



. Hcnonvzosamsv npuodpemenHtbvle 3HAHUA U YMEHUA B TIPAKTHYECKON IEATEIIHBHOCTH H
MMOBCETHEBHOM KU3HHU JIJIs1 00ecreueHus: 0€30MaCHOCTH B IIPOIIECCE KU3HEACSITSIIbHOCTH.

IIpueMbl, METObI, TEXHOJIOTHH

B ocHOBe pa3BuUTHS YHHBEPCATBHBIX YI€OHBIX ACHCTBUI B OCHOBHOM IIKOJIE JIGKHT CUCTEMHO-
JIeATEIbHOCTHBIN ITOAX0/. B COOTBETCTBUM € HUM MMEHHO aKTMBHOCTb y4YalIUXCs IPU3HAETCS
OCHOBOH JIOCTHKCHHS PA3BUBAIOIIUX IeJIel 00pa30BaHMs — 3HAHUS HE MEPEar0TCs B TOTOBOM
BUJIE, a JOOBIBAIOTCS CAMUMH YYaLIUMHUCS B IPOLIECCE [T03HABATEIbHOM €S TEIbHOCTH.

B cooTBeTcTBUY C JaHHBIMH OCOOEHHOCTSIMH MPEIIOIAraeTCsl MCIIOJIb30BaHUE CIIETYIONIIX
MeIarorMYecKuX TEXHOJIOTUA: IPOoOIEeMHOT0 00yUeHUs], pa3BUBAIOIIETO O0YUYCHHUS,
KOHIEHTPUPOBAHHOTO O0YYEHHSI, UTPOBBIX TEXHOJIOTH, a TAKXkKe UCII0JIb30BAHUE METOIOB
MPOEKTOB, MH/IMBUIYaTbHBIX U TPYINIOBBIX (JOPM PaOOTHI.

[Tpu mpoBeeHNN YPOKOB HCIIOJIB3YIOTCS TAaK)KE HHTEPAKTUBHBIC METO/IbI, 8 UMEHHO: paboTa B
rpymnmnax, y4eOHbBIN Tuayior, 00bsICHEHHE-TTPOBOKAIINS, JICKIIUA-TUCKYCCHUs, yueOHas TUCKYCCHs,
CEMHUHAap, UTPOBOE MOJICITMPOBAHHUE, 3aIUTA IPOCKTA, COBMECTHBIN ITPOEKT, OPraHU3aIlMOHHO-
JICSITCIIbHOCTHBIC UTPBI, JCIOBBIC UTPBI; TPAIUIIMOHHBIC METOIbI: JICKIUS, paccKas, 00bsICHEHHE,
Oecena.

KonTposnb 3HaHmii, yMeHU, HABBIKOB MPOBOJUTCS B JOPME KOHTPOJIBHBIX padOT, BHIMOTHEHUS
TECTOB, (PU3NYECKHUX AUKTAHTOB, CAMOCTOSTEIbHBIX pa0boT, 1a00paTOPHBIX pabOT, OIBITOB,
MPAKTUKYMOB, YKCIIEPUMEHTATbHBIX 33/1a4.



CoaepskaHue yueOHOro npeaMera.

1. TennoBbie saBaeHus (23 4)

Tennopoe nBmwkeHue. TemnoBoe paBHOBecue. Temreparypa. Buyrpenuss sueprus. Pabora u
temionepenaya. TermmonpoBoaHocTs. Kousekius. M3nydenne. KoanyecTBo TEIOTHI. Y AebHas
TEIUIOEMKOCTh. PacueT KommdecTBa TEIUIOTHI IIPH TEII00OMEHe. 3aKOH COXPAaHEHUS U
MPEBPAILCHHS PHEPTUU B MEXaHUYECKUX U TEIIOBBIX MPOIECCax.

[1naBrienue u OTBepIeBaHNE KPUCTAIUIMUECKUX Tell. Y IebHasl TerioTa miasieHus. Mcnapenue
u KoHaeHcauu. Kunenne. BrnaxHocTs Bo3ayxa. Y aenbpHas Temiora napooOpa3oBaHus U
koHaeHcanuu. OObsICHEHNE U3MEHEHHSI arperaTHOro COCTOSIHUS BEIIECTBAa HA OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX MPECTABICHUN. 3aKOH COXPAaHEHUS JHEPTHH B TEIIOBBIX
nporeccax. [IpeoOpa3oBanue SHEPTHH B TEIUIOBBIX MalllMHaX. J[BUTaTenb BHyTPEHHETO
cropanus. [1aposas Typ6una. KI1J[ TeroBoro npuratens. JKOJI0THYECKHE MPOOIEMbI
MCIIOJIb30BaHUs TEIIOBBIX MAIlIKH.

®poHTA/ILHBbIE J1A00PATOPHbIE PA0OTHI

1. CpaBHEHHE KOJMYECTB TEIUIOTHI IIPU CMELIMBAHUH BOJIbl Pa3HOM TeMIEpaTyphl.
2. N3mepenue yaenbHOU TeII0OEMKOCTH TBEPAOTO Tea.
3. N3mepenne BIa)KHOCTU BO31yXa.

HpeIlMeTHLIMI/I pe3yJdbTaTaMi IIpHU U3YYECHUHN TEMBI ABJIAIOTCA:

| IIOHUMAaHUE B CIIOCOOHOCTh OOBSCHATH (1)I/I3I/I‘I€CKI/IG SIBJICHUS: KOHBCKIHA, U3JTYYCHHC,
TCILIOIIPOBOAHOCTD, U3BMCHCHHUCE BHYTpeHHCﬁ OHCPIUuM TEJIa B pE3yJIbTATC TCIIONICPEAAYN UIIN
pa6OTLI BHCIIHUX CHUJI, UCITAPCHUC (KOH,Z[GHCB.I_II/ISI) U IJIABJICHUC (OTBep,Z[eBaHI/Ie) BC€IICCTBA,
OXJIAXKACHUC ) KUAKOCTHU IPU UCIIAPpCHHUU, KOHACHCAIUS, KUTICHUEC, BBIIIAJICHNUE POCHI

0 YMCHHC UBMECPATH: TEMIIEPATYPY, KOJIMUCCTBO TCIJIOTHI, YACIIbHYIO TCIINIOCMKOCTD
BCIICCTBA, YACIIbHYIO TCIJIOTY IJIABJICHUA BCUICCTBA, YACIIbHAS TCIJIOTY Hapoo6pa30BaHH;1,
BJIA’)KHOCTBH BO3yXa

W BJIAACHUC SKCIICPUMCHTAJIIbHBIMU MCTOAaMHU UCCIICAOBAHUA aBUCUMOCTU OTHOCUTEIbHOM
BJIA’KHOCTHU BO3yXa OT JAaBJICHUA BOJSIHOTO I1apa, COACPKAIICTOC B BO3AYXC IIPpHU JTaHHOM
TEMIICPATYPC U AABJICHUA HACBIIICHHOI'O BOAAHOI'O ITapa: OIpCACIICHUA yI[CJ'IBHOﬁ TCIINTOCMKOCTHU
BCIICCTBA

] IIOHUMAHHC ITPUHIIUIIOB JEHCTBHS KOHASHCALIMOHHOTO M BOJIOCHOT'O TUTPOMETPOB
MCUXPOMETpPA, ABUTATCIIA BHYTPCHHCTO CrOPaHUs, naposoﬁ Typ6I/IHLI C KOTOPBIMH YCIIOBCK
MMOCTOAHHO BCTPEYACTCA B MOBCEIHEBHOM KHU3HH, U croco00B obOecrieueHus 0€30IMaCHOCTH npu
HX UCITIOJIb30BaHUH

0l MMOHUMAHHEC CMBICJIAa 3aKOHA COXPAHCHUSA U NPCBPALICHUA SHCPIrUh B MCXaHNYCCKUX U
TCIJIOBBIX IMPOLCCCax U YMCHUC IPUMCHATH €0 Ha IMMPAKTUKEC

] OBJIaICHHUEC pa3HOO6p33HI>IMI/I croco0aMu BEITTOTHEHUS pacuCTOB AJId HAXOXKACHU A
y,[[GJIBHOﬁ TCIIJIOEMKOCTH, KOJIMYCCTBA TCIIJIOTHI, H€O6XOI[I/IMOFO IJId Harp€BaHus TCJ1a UJIN



BBIACISIEMOI'O UM HpI/I OXJTaXICHUH, YIICJIBHOI\/'I TCIIJIOTHI CI‘OpaHI/ISI, YIIGHLHOP’I TCIIJIOTHL
TIJIaBJICHUS, BIQXHOCTH BO3/IyXa, YACIBHON TEIJIOTH TapooOpa3oBanus u kouaeHcanuu, KITJ]
TEIIJIOBOTO JIBUTATENISI B COOTBETCTBUU C YCIOBUSMHM MOCTABIICHHOM 33/1a4M HA OCHOBAHHUH
HCITOJIH30BaHUS 3aKOHOB (DPU3HKH

0 YMEHHE HCII0JIb30BaTh MOJIyYeHHbIE 3HAHUSI, YMEHUSI U HABBIKU B TIOBCETHEBHOM KU3HU,
9KOJIOTHH, OBITY, OXpaHe OKpY>KaIolIeil cpeibl, TEXHUKE 0€30MacHOCTH.

2. DyleKTpUYecKue sAABJIeHus (29 1)

OnekTpuzanus Ten. [[Ba pona anexkTpuieckux 3apsaoB. B3anmoaencTBre 3apsoKeHHBIX TEII.
[IpoBoIHUKY, AUDIEKTPUKH U MOTYNPOBOAHUKU. DIEKTPUUECKOE TT0JIe. 3aKOH COXpPaHEHUSs
ANEKTPUYECKOTO 3apsiia. JeIruMocTh 3NIeKTprudeckoro 3apsaaa. Dnekrpon. CTpoeHue aToMa.
DIIeKTpUUYECKUil TOK. [[eficTBHE 3JEKTPUUYECKOTO MOJI HA 3JIEKTpUUeCcKue 3apsabl. IcTouHuKH
TOKa. DJieKTpuueckas 1enb. Cuia Toka. DNeKTPUUECKOe HAMPSKEHUE. DIEKTPUUECKOe
conpotusiieHre. 3akoH Oma aiia yuactka uenu. [locienoBarensHoe U napasiesibHOE
COCIMHEHHUE MPOBOIHUKOB. PaboTa 1 MOLITHOCTH JIEKTpUUYECKOro Toka. 3akoH Jlxoyns—IJleHna.
Konnencarop. [IpaBuia 6e3onacHOCTH Tpu paboTe ¢ SIEKTPOIPUOOpaMHU.

DpoHTAJbHBIE J1a00paTOPHbIE PA0OTHI

4. COopka 37eKTpUYECKOil e U U3MEPEHHNEe CUIIbI TOKA B €€ PAa3JIMYHBIX Y4aCTKaX.
S. N3mepenne HanpspKeHNs Ha pa3IMYHbIX y4acTKaxX 3JIEKTPUYECKON LEIH.

6. PerynupoBanue CHIIbI TOKa PEOCTATOM.

7. N3mepenne conpoTUBIEHUS IPOBOIHUKA ITPY TOMOIIM aMIIEPMETPA U BOJIBTMETpA.
8. M3mepeHune MOIHOCTH ¥ pabOThI TOKA B AJIEKTPUUECKON JaMmIIe.

HpeIlMeTHLIMI/I pe3yJdbTaTaMi IIpHU U3YYECHUHN TEMBI ABJIAIOTCA:

H TMOHUMAHHUE U CITOCOOHOCTh OOBACHSTH (PU3UUECKHE SIBJICHUS: DJICKTPU3ALUS TET,
HarpeBaHue MPOBOJHUKOB JIEKTPUUECKUM TOKOM, JIEKTPUUYECKUI TOK B METaJJIax,
AIIEKTPUYECKUE SIBJICHUS B MO3UIIMHU CTPOEHUS aTOMa, IEUCTBUS JJIEKTPUUECKOTO TOKa

l YMEHUEC U3MCPATH CUITY DJICKTPUUCCKOI'O TOKA, SJICKTPUUCCKOC HAITPAKCHHUC,
BHCKTpI/I‘-ICCKI/Iﬁ 3apAan, SJICKTPUICCKOC COIIPOTHUBIICHUC

l BJIAZICHUEC SKCIICPUMCHTAJIIBHBIMU MCTOAaMH UCCIICIOBAHUA 3aBUCHUMOCTHU CHJIBI TOKA Ha
YUYaCTKE LHETIN OT JJICKTPHYCCKOT'O HAIIPSAXKEHUA, SJICKTPUICCKOTO COITPOTUBIICHHUA ITPOBOJHHUKA
OT €T0 JJIMHBI, TUIOIIAaAU IMOIMICPECUYHOTO CCUCHUA U MaTCpuajia

0 IIOHMMaHKE CMBICJIAa 3aKOHA COXPAHEHU AIEKTPUUECKOro 3apsija, 3akoHa Oma s
y4dacTka nenu. 3akona J[xoyns-Jlenna

0 MMOHUMAaHNE MPUHIIUIIA JEHCTBUSI 3JIEKTPOCKOINA, 3JIEKTPOMETPA, TaIbBAHUYECKOTO
3JIeMEHTa, aKKyMyJsiTopa, OHapUKa, peocTaTa, KOHAEHCATOpa, JaMIIbl HAKaJTUBaHUS, C
KOTOPBIMH YEJIOBEK CTAIIKMBACTCS B IOBCEAHEBHOMN KHU3HU, U CIIOCOOOB 00€CIICYCHHUSI
0€30MacCHOCTH MPH UX UCTIOIH30BAHUHI

l BJIaICHUEC pa3JINIYHBIMU croco0aMu BEIITOJTHEHUS pacyeToOB AJId HAXOXKACHUA CUJIbI TOKA,
HAIMpsKCHUA, COMMPOTUBJICHUS IPU NAPAJICIIBHOM U MMOCJICA0BATCIIbHOM COCANHCHUN



IMPOBOAHUKOB, YACIbHOTO COIIPOTUBJICHHUA pa6OTBI 1 MOIIHOCTH 3JICKTPUYCCKOT'O TOKaA,
KOJIMYCCTBA TCIIJIOTHI, BBIACIACMOIO IIPOBOJHUKOM C TOKOM, ECMKOCTH KOHJCHCATOpAa, pa6OTI>I
OJICKTPHUYCCKOI'0 II0JIA KOHACHCATOPA, SHEPTUU KOHACHCATOpa

0 yYMEHHUE UCIO0JIb30BATh MOJIYYCHHbIC 3HAHUS, YMEHHS M HABBIKU B ITOBCETHEBHOM KU3HU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoLIei cpe/ibl, TEXHUKE O€30MaCHOCTH.

3. DJIeKTpOMATHUTHBIE SABJIeHUd (5 1)

OmnbiT Opcrena. MaruutHoe nojie. MarHuTHOE 1oJie MPSIMOTo ToOKa. MarHUTHOE 1M0J1€ KaTYIIKH C
TOKOM. ITocTossHHBIE MarHUTEl. MarHuTHOE I10JI€ IIOCTOSIHHBIX MArHUTOB. MarHuTHOE 1oJje
3emuu. BzanmonelictBue MaruuToB. J{eficTBUE MarHUTHOTO T10JIsI HA IPOBOJIHUK C TOKOM.
DJIEKTPUYECKUI IBUTATEb.

@DpoHTATbHBIE 1a00pPaTOPHbIE PAd0THI

9. COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €TO ICUCTBHUS.

10.  M3yyeHwue 3JEKTPUYESCKOTO JABUTATENIs IOCTOSTHHOTO TOKA (Ha MOICIIH).
IIpeaMeTHBIMU Pe3yabTATAMM H3YUYCHUS TEMBbI SBIISIOTCS:

il IMOHMMaHUE U CIIOCOOHOCTH OOBSICHSITH (1)I/ISI/IT-ICCKI/I€ SABJICHUA: HAMAarHU4CHHOCTD KEJIC3a
u CTaliy, BSaHMOﬂeﬁCTBHe MAarHuToB, B3aHMOHCﬁCTBHe IMPOBOAHHKA C TOKOM U MarHUTHOM
CTPCJIKH, ,Z[GI>'ICTBI/IC MAarduTHOIO I10JIs1 Ha ITPOBOJHUK C TOKOM

| BJIAACHUC SKCIICPUMCHTAJIIBHBIMU MCTOAaMH UCCIICAOBAHUA 3aBUCUMOCTHU MAarHuTHOI'O
HeﬁCTBHH KaTyHIKHU OT CHUJIbI TOKA B LICIIN

O yYMEHHE UCIOJIH30BaTh MOJTYYECHHBIC 3HAHUS, YMEHUS U HABBIKU B TIOBCEITHEBHOM JKU3HH,
HKOJIOTHUH, OBITY, OXpaHE OKPYXKAIOIIEH CpeJibl, TEXHUKE 0€30MaCHOCTH.

4. CeroBbie saiBjenus (11 4)

Hcrounnku ceera. [IpsaMonnHeitHOe pacipocTpaHeHue cBeTa. Bunaumoe aBUKEHNE CBETHIL
OTtpaxkeHnue cpera. 3akoH oTpaxeHus csera. [lnockoe 3epkaino. [Ipenomnenue cera. 3akoH
npesnomienus csera. JInusel. okycHoe paccTosHue TuH3bL. OnTHYecKas CUila JIMH3BI.
N306paxenus, 1aBaemble TUH30M. ['11a3 kak onTudeckas cucrtema. Onruyeckue Npubopsl.

®poHTATbHBIE 1a00paTOPHbIE padoThI
11.  TlomyueHue n300pa)k€HUI MPU MOMOIIHN JTUH3BI.
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUEHUS TEMBI SIBJISIFOTCS:

W IMOHMMAaHUE U CIIOCOOHOCTh OOBSACHSITh (I)PBPI‘-ICCKI/IC SAIBJICHUA HpHMOJ’IHHCﬁHOC
pacinpocCTpaHCHUs CBCTA, 06pa3OBaHI/IC TCHU U IIOJIYTCHU, OTPAKCHUC U IPCIIOMIICHUC CBCTA

0 yMeHHE U3MePATh (HOKYCHOE PACCTOSIHIE COOMpAIOLIeH TUH3bI, ONTHYECKYIO CHITY JIMH3bI

l BJIAICHUEC SKCIICPUMCHTAJIIBHBIMU MCTOAaMH UCCIICAOBAHUA 3aBHCUMOCTHU H306pa)KGHI/I5I
OT paCIIOJIOXKCHUS JIaMIIbl HAa PAa3JIMYHBIX PACCTOSAHHUAX OT JIMH3BI, YIJla OTPAXXCHU OT yIjia
naacHus CBCTAa Ha 3€pKaJlo



0 MMOHMMAHHUE CMBICTIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHUE IIPUMEHSATh UX Ha
MPAKTUKE: 3aKOH OTPa)KEHHUS U MPEJIOMIICHHS CBETa, 3aKOH MPSIMOJIMHEHHOI0 paclipoCTpaHEeHUS

CBCTa

O paznuyath (HOKYC JIMH3bI, MHUMBIH (POKyC U OKYCHOE pacCCTOSIHHE JIMH3bI, ONTHYECKYIO
CHJTY JIMH3BI M ONITUYECKYIO OCh JIMH3bI, COOMPAIOLIYIO M PACCENBAIOIYIO JIMH3bI, H300pakeHHU,

JlaBaeMble COOMPAIOIEH U pacCeHBAIOIICH JTUH30M

0 YMEHHE HCII0JIb30BaTh MOJIyYeHHbIE 3HAHUSI, YMEHUSI U HABBIKU B TIOBCETHEBHOM KU3HU,
9KOJIOTHH, OBITY, OXpaHe OKpY>KaIoLIeil cpeibl , TEXHUKE O€30IMacHOCTH.



TemaTnueckuii miIan

Ne
pa3zjiena
U TeM

HaumeHoBaHue pa3iesioB u
TeM

YyeoHnie
Yachbl

KonTpoJibHbIE
padoThI
(B COOTBETCTBHUM CO
crenu(puKou
npeaMeTa, Kypca)

IIpakTnyeckas
4acTh
(B COOTBETCTBUM
co cneuunukoi
npeaMeTa, Kypca)

JlaTa

IaH | ¢axkr

TensioBble siBjaenns (23 yaca)

1/1

Bsoanslii nHCTpYKTaX 110 Th.
TemnoBoe nBUXKECHME.
Temmneparypa.

BHyTpeHHss 3HEprusi.

1

212

CroocoObl U3MEHEHUS
BHYTPEHHEH YHEPIHH.

3/3

Bupel reruionepenayu.
TennonpoBoAHOCTS.

414

Kongekuus. M3nydenue.

5/5

KonunuecTBO TEMIOTHI.
Eannune! konnuectsa
TEIIOTHI.

6/6

VY nenpHas TEILIOEMKOCTb.

717

Pacuer koau4decTBa TEIIOTHI,
HEOOXOAMMOTO JIs
HarpeBaHus Tea Win
BBIJIEJISIEMOTO UM MPHU
OXJIQXKICHHH.

8/8

Nuctpykrax no Th.
JlabopaTopHas padora Ne 1

CpaBHeHue
KOJIMYECTB
TEIJIOTHI TPU
CMEIINBAaHUU BObI
paszHou
TEMIEPATYPHI.

9/9

Nuctpykrax no Th.
JlaGopaTopHas padora Ne 2

N3mepenune
YAEIbHOU
TETIJI0EMKOCTH
TBEPJIOTO TeJA.

10/10

3Hepr1/151 TOILJIUBA. Y JelIbHAs
TCIIJIOTa CropaHus.

11/11

3aKOH COXpaHEHUS U
MIPEBPAICHUS YDHEPTUH B
MEXaHUYECKUX U TEIUIOBBIX
mponeccax.

12/12

KonTpoabsnas padora Nel

1 TenoBele SBICHUS.

13/13

ArperaTHble COCTOSHUS
Belectsa. [InaBnenue u
OTBEpACBaHUE
KPUCTAIUIMYECKUX TEIL.

14/14

I'padux nnaBneHus u
OTBEpACBAHUS
KPUCTANTHYECKUX TEJL.

V/:[eanaﬂ TCIIJIOTA ITJIaBJICHHUA.

15/15

Pemenue 3agau no reme
"HarpeBanue ten. [InaBnenue
Y KpUCTAJUTH3ALUSD.




16/16

Hcnapenue u KoHAeHCALUS.
Hacepbinenssiii u
HEHACBILLICHHBIN nap.

17/17

Kuneunue. Y aensHas Temiora
napooOpa3zoBaHus U
KOHJIEHCAIIUH.

18/18

Pemenue 3agay no teme
«Mcnapenue, KOHIAEHCALIMSA,
KUIIEHUE)).

19/19

BnaxxnocTs Bo3ayxa. CriocoOsr
onpeeaeHus BJIQXKHOCTH
Bo3ayxa. MucTpykTax mo Th.
JlabopaTopnas padora Ne 3

Nsmepenne
BIIQYKHOCTH

BO3JIyXa.

20/20

PaGora raza u napa npu
pacumipenuu. J{Burarens
BHYTPEHHETO CrOpaHusl.

21/21

[MTaposast Typouna. KI1J]
TETJIOBOT'O JIBUTATEIS.

22/22

KonTposabnasi paGora Ne 2

HN3menenne
arperaTHbix
COCTOSTHHUH
BEILIECTBA.
Temmnosoit
JIBUTATEIb.

23/23

3auert o teme «TerioBbeie
SIBJICHUS.

dyekTpuyeckue sisjeHus (29 yacon)

24/1

DnexTpusanus Tea npu
COIIPUKOCHOBEHHUU. /[Ba poja
3apsa0B. BzaumoencTeue
3apsDKEHHBIX Tell.

1

25/2

DneKTPOCKON. DIEKTPUIECKOe
noJje.

26/3

JleTMMOCTb 1EKTPUIECKOTO
3apsga. DnekTpoH. CtpoeHue
aroma.

27/4

OOBbscHEHNE YEKTPUIECKIX
SIBJICHUH.

28/5

[IpoBOonHUKH,
MTOJTYITPOBOTHUKH U
HEMPOBOJIHUKH AJIEKTPUUECTBA.

29/6

DIIEKTPUYECKUH TOK.
HcTouHnKY 31€KTpUYECKOro
TOKaA.

30/7

KonTtpoabnas pabora Ne 3

DnexTpu3aius Tell.
DIJIEKTPUYECKOE
nosie. CTpoeHue
aToMa.

31/8

DJIeKTpUYecKas 1Eeb U €€
COCTAaBHBIC HaCTH.
DIJIEKTPUUYECKUHN TOK B
MeTaJljiax.

32/9

JleficTBUSA AIEKTPUYECKOTO
toka. HarmpaBnenue




3IEKTPUUYECKOTO TOKA.
Cuia Toxa. EnuHAIBI CHIIEI
TOKa.

33/10 | Ammepmerp. M3mepenue CHibl Co6opka
toka. MucTpykrax no Th. ANEKTPUYECKON
JlabGoparopHasi padora Ne 4 LENIU U U3MEPEHUE

CHWJIBI TOKA B €€
Pa3INnYHBIX
y4acTKax.

34/11 | C6opKa 3JIEKTPUIECKOM Hemu
Y U3MEPCHHE CUJIBI TOKA B €€
pa3IMYHBIX y4acTKaXx.

35/12 | BombT™eTp. U3mepenue
HaTpsDKCHUsS. 3aBUCMOCTb
CHWJIBI TOKA OT HaIPSHKCHUS.

36/13 | Driekrpuyeckoe N3mepenune
COIPOTHBIICHUE TIPOBOTHUKOB. HaANPSDKCHUS Ha
EnuHuIBI CONPOTHBIICHHUS. Pa3InIHBIX
Nucrpykrax no Th. y4acTKax
JlaGopaTopHnas padora Ne § AIEKTPUUECKON

TeITH.

37/14 | 3akon Oma aJ1s1 yyacTKa Ieru.

38/15 | Pacuer conmpoTUBIEHUS
IIPOBOJIHMKA. Y IEJIbHOE
COTMPOTHBIICHUE.

39/16 | Pemrenwue 3a1a4 Ha pacyer
COIPOTHBIICHUS TIPOBOJTHUKA,

CWJIBI TOKA U HATIPSDKEHUS.

40/17 | Peocratel. UacTpykTax mo Th. PerynupoBanue
JlabopaTopHasi padora Ne 6 CHUJIBbI TOKA

pPEOCTaToM.

41/18 | Uuctpykrax no Th. N3mepenne
JlabopaTopuasi padora Ne7 COTIPOTHBIICHUE

MPOBOJAHMKA MPHU
TTOMOTIIH
amrepMeTpa u
BOJIBTMETpA.

42/19 | [TocnenoBarenbHOE
COCTMHEHHE IMPOBOTHUKOB.

43/20 | [MapamnensHOE COCAMHEHUE
TTPOBOTHHKOB.

44/21 | PeureHnue 3a1a4 Ha
COCTUHEHHE IMPOBOTHUKOB U
3akoH OMa i yJacTKa IemH.

45/22 | KourpoanHasi padora Ne 4 Cuia ToKa,

HaNpsDKEHUE U
COIIPOTHUBJICHUE
MIPOBO/THHKA.

46/23 | PaboTa 1 MOIITHOCTh
ANEKTPUYECKOTO TOKA.

47/24 | Enunuisl paboThl, N3mepenue
MpUMEHSIEMbIE Ha TIPAaKTHKE. MOITHOCTH U
WNuctpykrax no Th. paboThI
JlaboparopHasi pabora Ne 8 AJIEKTPUYECKOTO




TOKa.

48/25

HarpeBanue npoBogHHUKOB
AJEKTPUUYECKUM TOKOM. 3aKOH
Jxoyns - Jlenua.

49/26

Kongencarop.

50/27

Jlamma HakamuBaHUSI.
DNeKTpUYECKUe
HarpeBaTelbHbIe TPUOOPHI.
Koportkoe 3ambikaHue,
IIpeIOXPaHUTEIH.

51/28

KonTtpoJuabnas paéora Ne 5

PaGora u
MOIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoyid - Jlenua.
Konnencarop.

52/29

3auer 1o TeEMe
«DJNEKTPUUECKHUE SBIICHUS.

DJIeKTPOMArHUTHbIE siBJIeHHH (5 yaco

B)

53/1

MaruutHoe nojsie. MarautHoe
oJie MPSIMOro TOKA.
Mar»uTHepI€e JIUHUU.

1

54/2

MarauTtHoe 1ose KaTyIKH ¢
TOKOM. DJIEKTPOMArHUTBI U X
IIPUMEHEHHUE.

Nucrpykrax no Th.
JlabopaTopunasi paGora Ne 9

C6opka
AJIEKTPOMArHuTa 1
UCIIBITAHUE €TO
JIEUCTBUI

55/3

HOCTO?[HHBIG MAarHuTHhlI.
MarsuTHOe Moje MOCTOSSHHBIX
MarguToB. MarauTHoe 110Jie
3emin.

56/4

JlelicTBME MarHUTHOTO TTOJIS Ha
IIPOBOJHUK C TOKOM.
DNeKTpUUECKUN JBUTATENb.
JlabopaTopHnasi padora Ne 10

N3yuenune
AIEKTPUYECKOTO
JBUTATEIISA
MOCTOSIHHOTO TOKa
(Ha MoJemm).

57/5

Konrtpoabnasi padora Ne 6

aﬂeKTpOMaFHI/ITHHC
SIBJICHUS.

CBeToBble siBjeHus (11 yacoB)

58/1

Hcrounuku caera.
PacnipocTpanenue cBera.

1

59/2

Buaumoe IBHKEHNE CBETHIL.

60/3

OTtpaxkeHue cBeTa. 3aKOH
OTPaKEHUS CBETA.

61/4

[Timockoe 3epkaiio.

62/5

[Ipenomnenue cBera. 3akoH
MPCIOMJICHUS CBCTA.

63/6

JInnsel. OnTnyeckast cuiia
JIMH3BI.

64/7

N300paxkeHus, naBaeMbie
JnH30M. ['11a3 u 3peHue.

65/8

Nuctpykrax no Th.
JlabGoparopHasi padora Ne 11

ITonyyenue
M300paKeHUS TIPH
MIOMOIIIY JIMH3BI.




66/9 | Pemenue 3amau. IlocTpoenue 1
n300pakeHUH, MTOTyUYEHHBIX C
MIOMOIIBIO JIMH3.
67/10 | MToroBasi KOHTPO.IbLHAS 1
padora.
68/11 | OGoO1IaroIIHii YPOK. 1
Hroro: 68 11




MaTepHaJbLHO — TEXHHYECKOE o0ecleueHne 00pa30BaTeILHOr0 mpoiecca.

O06opynoBaHue 1J1 BHITIOJIHEHUS J1A00PAaTOPHBIX padoT mo pusuke:

Kiace TeMbl 1a00paTOPHBIX padoT Heo0xoaumpblit MUHMMYM

(B pacuere 1 KOMILIEKT Ha 2 4YeJl.)
8 CpaBHeHue konudecTBa TeIuioTel ipu | - Kamopumerp —1
KJIACC | CMEILIMBAaHUU BOJbI pa3HOU - Mensypka -1

TEeMIIEPaTypBhI.

- Tepmometp —1
- CrakaH c ropstueid Bojoit —1
- CtakaH ¢ X0J0IHOH Bomoii —1

N3mepenue yaenbHOM TENI0eMKOCTH
TBEPAOro Tela.

- Metaimuyeckoe Tesio Ha HUTH -1
- Kamopumerp -1

- CrakaH ¢ X0JI0HOM BoJ10# -1

- Bechl, pazHosec -1

- Cocyn ¢ ropstueit Bojon -1

- Tepmomertp -1

N3MepeHre OTHOCUTENBHOM
BJIQXKHOCTH BO3/1yXa.

- Tepmomerp -1

- Kycouek BatbI -1

- Crakad ¢ Bojoi1 -1

- [lcuxpomerpudeckas Tadbsmmna -1

COopka AJIEeKTPUIECKOM LIeTH U
W3MEPEHUE CUJIBI TOKA B €€ PA3JIUYHBIX
ydacTKax.

- Ucrounuk nuranus (4,5 B) -1
- Amnepmetp -1

- Kirou -1

- DnexTpuyeckas Jamrouka -1
- CoetuHUTENBHBIE NTPOBOJA -1

N3mepeHne HanpsyKeHUs Ha
Pa3IMYHBIX YYaCTKAX JIEKTPUUECKOU
LIETIH.

‘Uctounuk nutanus (4,5 B) -1

- Kirou -1

- AMnepmerp -1

- BonpT™meTp -1

- JIBe mammnoyku Ha nojcraBske -1
CoenuHurenbHble TpoBoJa -1

PerHI/IpOBaHI/Ie CHJIBI TOKA pCOCTATOM.

- Ucrounuk nuranus (4,5 B) -1
- Peocrar -1

- AMnepmerp -1

- Kiroa -1

- CoeTMHUTENBHBIE NTPOBOJA -1

N3mepenne conpoTuBIeHUs
ITPOBOJIHHUKA IIPYU IIOMOIIN
aMIIepMeTpa U BOJIBTMETpA.

Wcrounuk nutanus (4,5 B) -1

- Peocrar -1

- BonbT™meTtp -1

- Pesucrop -1

Kitrou -1

- AMniepmerp -1

- CoeqrHUTENBHBIC TTPOBOJIA -1

N3mepenne MOIHOCTH ¥ pabOTHI TOKA
B DJIEKTPUYECKOMU JIAMIIE.

- Ucrounuk nuranus (4,5 B) -1
- Peocrar -1

- Kirou -1

Amnepmerp — 1

- BompT™meTp -1

- CoemHUTENBHBIE NTPOBOAA -1

- DNeKTpuYecKas jJamIa Ha mojacTaBke -1




COopka 3IeKTpOMarHuTa 1 UCIbITAaHHE
€ro IEUCTBUSL.

- Ucrounuk nuranus (4,5 B) -1

- Peocrar -1

- Kimrou -1

- CoemHuTENBHBIE TPOBOJA -1

- MaruutHas crpenka -1

- Jleranmu s cOOpKU AjIeKTpoMarHura -1

N3yuenne pabOThI 3IEKTPUIECKOTO
JBHUTATEJIS IOCTOSIHHOTO TOKA.

- Mognens anexkTpoasuratess -1
- Peocrar -1

- Kirou -1

- Uctounuk nuranus (4,5 B) -1
- CoeguHUTENbHBIC MTPOBOJIA -1

N3yuenne m300pakeHUs, 1aBa€MOTO
JIMH30M.

- CoOuparomas n1ruH3a -1

- OkpaH -1

- Kirou -1

- Jlamnouka Ha mojcraBke -1
Jlunetika -1

‘Ucrounuk nuranus (4,5 B) -1
- CoeqrHUTENBHBIC TTPOBOJIA -1




YuyeoHo — MeToaAMYECKOe 00ecIeueHne 00Pa30BaATEJILHOr0 NMPoIecca.

1. VueGnuk «®usmka. 8 kmace». [leppimkua A.B. YaeOHuk a1 001meoopa3oBaTeIbHBIX
yupexneHuit. 2-e mzganue - M.: Ilpoda, 2020

2. CoOopnuk 3aga4d no ¢usuke 7-9xa. A.B. Ilepsimkun; coct. coct. I'.I'. JloHnosa. - M.:
HsznparenscTBO «JK3aMen», 2016 T

3. Meroaunueckoe nocodue. duzuka. 8 k1. — H.B. dunonosuu. — M. JIpoda, 2015 .

Jlureparypa nis
1.

9.
Jlureparypa ajs
OcHoBHas:

1.

2.

JlononHuTenpHas:
1.

2.

3.

ydanuxcs

Yyeonnk «®Pusuka. 8 kmace». Ileppimkun  A.B.  YueOHuk  aisa
0011eo0pa3oBaTenbHBIX YUpexkaAeH. 2-¢ uznanue - M.: JIpoda, 2020
Pa3HoypoBHEBBIE CaMOCTOSITEIbHBIE M KOHTPOJbHBIE pPaboThl. Dusuka-8.
Kupuk JI.LA. -5-e uzn., nepepa6.-M.: MJIEKCA, 2009

Coopnuk 3amau no ¢uszuke 7-9xa. A.B. Ilepwimkun; coct. I'.I'. JloHmosa. -
M.: U3parenbcTBo «IK3aMen», 2016 T.

COopuuk 3amad 1nmo ¢Qusuke 7-9 Kimaccel: MocoOMe Ui ydal[uxcs
obmieoOpaszopar yupexaenuii/ B.W. Jlykamuk, E.W.MBaHoBa.- 24-¢ u3a.-M.:
IIpocsemenue, 2010

Hunaktuueckue matepuanbl. @usnka. 8 kiaacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2016.

Kommekt uudpoBsix  oOpa3oBaTenbHbIX  pecypcoB  (nasee  LIOP),
nomenieHnsiid B Equnyto xomrekiio I{OP (http://school-collection.edu.ru/).
Tecter k yueOnuky A.B. Ilepeimkuna, 8 xmacc/ H.K. Xannanos, T.A.
XannananoBa. — M.JIpoda, 2016 T.

@uzuka. 8 xnacc. COopHUK BompocoB M 3agady. K yuyeOHuky A.B.
[leppimknna.  Beptukans. ®I'OC, 2016r. Mapon A.E., Mapon E.A.,
[To3oiickuii C.B.

JuarHoctuueckue paboTsl k yueOHuky A.B. Ilepsiukuna, 8 xmacc/ B.B.
[[TaxmaroBa, O.P. llledep. — M.[poda, 2016 T.

yUuTeNIA

[IpumepHass mporpaMma OCHOBHOTO oOlIero o0pa3oBaHusi MO (PU3UKE.
COopHMK HOpPMAaTUBHBIX JOKyMeHTOB. @usuka / coct. 02./1./lHenpos,
A.I".ApkanneB. — 2-e u3g. crepeotun. — M.: JIpoda, 2008

Mertoanyeckoe nocobue. @usuka. 8§ ki. — H.B. ®dunonosuu. — M. [Ipoda,
2015 .

Huarnoctuueckue padotel. B. B. Illaxmaros, O. P. llledhdep «Duzuxa - 8»,
Hpoda, 2016.

Nrorosasa arrectanus. Tumnossie TectoBbie 3amanus. O. M. I'pomuea, u3i.
«Dx3ameH», Mocksa 2014

PazHOypOBHEBBIE CaMOCTOSITENIFHBIE M KOHTPOJBbHBIE paboThl. Du3mka-8.
Kupuk JI.A. -5-e u3z., nepepa6.-M.: MJIEKCA, 2009

Coopnuk 3amau no ¢uszuke 7-9xa. A.B. Ilepeimkun; coct. I'.I'. JloHmosa. -
M.: U3parenscTBO «IK3aMeH», 2016 1.

COopauk 3amau 1o ¢uszmke 7-9 Kmaccel: TmocobuWe I ydanuxcs
obmeobpasosar yupexaenuit/ B.W. Jlykamuk, E.W.MBanoBa.- 24-e uzn.-M.:
IIpocsemenue, 2010

Junaktuueckue marepuansl. Pusuka. 8 kiacc Mapon A.E., Mapon E.A.- M.:
Hpoda, 2016

Kommnexkt 1uu¢poBeix  oOpasoBarenbHbIX  pecypcoB  (mamee  LIOP),
nomernenusiii B Equnyro komtexmmro [{OP (http://school-collection.edu.ru/).
Tectel k yueObnmky A.B. Ilepeimkuna, 8 kmacc/ H.K. Xannanos, T.A.
Xannananosa. — M. lpoda, 2016 r.



http://school-collection.edu.ru/
http://my-shop.ru/shop/books/1841062.html
http://my-shop.ru/shop/books/1841062.html
http://school-collection.edu.ru/

9. ®dusuka. 8 xiacc.

COOpHHK BOIIPOCOB M 3aJad.

K vuyebumky A.B.

[epeimikuHa. Beprukans. ®I'OC, 2016 r. Mapon A.E., Mapon E.A.,

ITozoiickuit C.B.

10. Inarnoctuyeckue padoTsl k yueOHuky A.B. Ilepsimkuna, 7 kiacc/ B.B.
[[TaxmaroBa, O.P. llledep. — M.JIpoda, 2016 T.

HHTepHET-MOMIEPKKA Kypca (1)1/13I/IKI/I

No Haspanmue caiita DJIEKTPOHHBIN ajipec

1. Komnexuus IIOP http://school-collection.edu.ru

2. Komnekmust «kEcTecTBeHHOHAYYHBIE http://experiment.edu.ru —
HKCIEPUMEHTHD»: (pH3HKa

3. Mup busuku: GU3NIECKUil SKCIIEPUMEHT http://demo.home.nov.ru

4. Cepsep kadenpsr odmeit puznku Gusdaxa http://genphys.phys.msu.ru
MI'Y: pusndeckuii npakTUKyM U
JICMOHCTpAIHH

5. YPOKH 10 MOJIEKYIISIpHOU (hU3UKe http://marklv.narod.ru/mkt

6. dusuka B aHUMAIHSX. http://physics.nad.ru

7. WutepHeT ypokw. http://www.interneturok.ru/distancio

nno

8. @Dwu3mKa B OTKPHITOM KOJUICIKE http://www.physics.ru

9. lazera «®uznka» M3nareapckoro qoma http://fiz.1september.ru
«[lepBoe ceHTAOps»

10. Kosekiust «kEcTecTBeHHO-HAYYHBIE http://experiment.edu.ru
HKCIEPUMEHTHI»: QU3HKa

11. | BupryanbHblil MeTOIMYECKUIT KAOMHET http://www.gomulina.orc.ru
yuuTens GU3NKU U aCTPOHOMHUHU

12. 3aga4n no HU3MKE C PEIICHUIMH http://fizzzika.narod.ru

13. 3anumarenbHast (U3HUKa B BOIPOCaxX U http://elkin52.narod.ru
OTBETaX: CaUT 3aciayeHHOro yuurens PO B.
Enpkuna

14. 3aouHas PU3NKO-TEXHUIECKAs IIKOJIA TIPU http://www.school.mipt.ru
MOTHU

15. | Kabuner ¢usuku Cankr-IlerepOyprekoit http://www.edu.delfa.net
aKaJIeMHH TIOCTIUITIOMHOTO
e TarOrHYeCcKOro 00pa3oBaHus

16. Kadenpa u nabopatopus ¢puzuku MUOO http://fizkaf.narod.ru

17. KBaHT: Hay9IHO-TTOMYIISIPHBIN (PH3UKO- http://kvant.mccme.ru
MaTeMaTUYECKUH KypHAaI

18. WNHpopMannoHHbIE TEXHOJIOTHH B http://ifilip.narod.ru
npenojaBanuu ¢puzuku: cait U. 5.
DUIUNnoBoi

19. KnaccHas ¢usuka: caiit yunrens ¢usuku E. | http://class-fizika.narod.ru
A. bannuHoi

20. Kpatkuii cipaBodHuK 1o ¢pu3nke http://www. physics.vir.ru

21. Mup ¢u3ukn: GU3NIECKUN HIKCIEPUMEHT http://demo.home.nov.ru

22, O6pasoBarenbHbIii cepBep «OnTHKa» http://optics.ifmo.ru

23. OO0yyaroniue TpEXYpOBHEBBIE TECTHI IO http://www. physics-regelman.com
¢busuke: caiit B. . Perenpmana

24. OmnaifH-ipeoOpa3oBaTeb SAHHUIL http://www.decoder.ru
U3MEpeHHs

25. PernonanbHbIN EHTP OTKPHITOTO http://www. phys.spb.ru

buzndeckoro oopazoBaHus (PU3MIECKOTO



http://my-shop.ru/shop/books/1841062.html
http://my-shop.ru/shop/books/1841062.html
http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/

daxynbrera CIIOIY

26. Cepsep kadenpsl o01meit Gpusuku Gpusdaka http://genphys. phys.msu.ru
MI'Y: $pU3NpakTUKYyM U IEMOHCTPALUU

217. Teopust orHocuTeNbHOCTH: MHTEpHET- http://www.relativity.ru
y4eOHUK 10 (pusuke

28. TepmoauHaMuKa: 3J1eKTpoHHBIN yaeOnuk mo | http:// fn.bomstu.ru/phys/bib/I-NET/
¢du3uke 1751 7-ro U §-TO KJIacCOB

29. VYPOKH 110 MOJIEKYIIIPHO (HU3UKE http://marklv.narod.ru/mkt/

30. Du3nKa B aHUMAIUIX http://physics.nad.ru

31. Owusuka B Untepuere: xypuan «aitmkecr» | http://fim.samara.ws

32. dusnka BOKPYT HAC http://physics03.narod.ru

33. ®dusuka aist yuurenei: cailt B. H. Eroposo#t | http:/fisika.home.nov.ru

34. dusmka.py: CalT A1 ydanuxcs 1 http://www.fizika.ru
npernojiaBarenei Gu3nKu

35. du3KKa CTyICHTAM U IIKOJbHUKAM: CalT A. http://www.physica.ru
H. Bapruna

36. DU3MKOMIT: B IIOMOIIb HAYUHAIOIIEMY http://physicomp.lipetsk.ru
$u3uKy

37. DJeKTpOoAMHAMUKA: YUEHHE C YBICUEHHUEM http://physics.5ballov.ru

38. DJeMEHTBI: IOMYJISAPHBIA CalT O http://www.elementy.ru

(dyHIaMEHTaJIbHON HayKe



http://www.relativity.ru/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/
http://fisik.home.nov.ru/
http://www.fizika.ru/
http://www.physica.ru/
http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/

KonTpoabnast pabora Nel no teme «TermnoBblie siBJIeHUSD.

Bapuanr 1
1. Cranbnas nerans maccoii 500 r npu o6paboTke Ha TOKAPHOM CTaHKE
Harpenack Ha 20 °C. YeMy paBHO U3MEHEHUE BHYTpEHHEH SHEPTUM JeTanu?
2. Kaxyro Maccy nopoxa Hy>HO C)Xe4b, YTOObI IIPH MOJHOM €T0 CrOpaHHtH
Boienuinocs 38 000 x/x sueprun?
3. OnoBAHHBIN ¥ NAaTYHHBIN IIapbl OAMHAKOBON MacChl, B3SITHIE IIPH
temnepatype 20 °C, omyctuny B ropsiuyio Boay. OQuHAKOBOE JIM KOJIHYECTBO
TEIJIOTHI NTOIyYarT Iaphl OT BOJBI IIPH HArpeBaHHK?
4%, Ha ckoJIbKO H3MEHHUTCs TeMIIepaTypa BoJbl Maccoii 20 Kr, eciu eif epeaarsb
BCIO OHEPIHUIO, BBIIEMBIILYIOCS IPH CropaHny GeHsuHa mMaccoit 20 r?

Bapuanr 2 ;
1. Omnpenenute Maccy cepeOpSIHOM JTOXKH, €Clld 11 U3MEHEHHS ee TeMIIepaTy bl
ot 20 o 40 °C tpebyercst 250 Ik sHepruu.
2. Kakoe KOnM4ecTBO TEIUIOTHI BBIASIUTCS IIPH MOJTHOM CrOpaHuH Topdha Maccon
200 r?
3. CraJbHyI0 ¥ CBUHIIOBYIO THPH Maccoi 110 1 Kr mporpeny B KUIsAIeH Boje, a
3aTeM rocraBuiu Ha nel. [Tox kakoil u3 rups pacraer Oosnbire nbaa?
4*. Kakyro Maccy KepoCHHa Hy»HO CXedb, YTOOBI IOy IUTh CTOJBKO JKe SHEPIHH,
CKOJIBKO €€ BBIICJIAETCS NPYU CrOpaHuy KaMeHHOro yris maccoit 500 r?



KonTpoabnass padora Ne 2 mo reme
"M3MeHeHHne arperaTHbIX COCTOSIHM BelecTBa.
TensioBoii nBUraTesn'.

1 Bapuant
Haiimute maccy mapadnHOBOM CBEYH, €CIIM TIPH €€ OTBEPACBAHUT
BeiAensiercs 30 k/Ix sHeprum. Y ienpHas TEIUIoTa TUIaBIeHus napaduHa
1,5 10° JIx / xr.
Omnpenenure yaeabHYyIO TEIUIOTY IUIABJIEHUS OpycKa U3 allOMUHUS MacCOr
250r, ecnu 1J1 €ro IuiaBjaeHus Heooxoaumo 97,5 kI s3HepTruu.
Kakoe koJn4ecTBO TemIOThl HEOOXOAMMO JIsl TIABJICHUS] METHOM
3arotoBku Maccou 100 r, B3sToit npu temmnepatype 1075°C? Y nenbHas
Teru1oTa rmiasneHus meau 2,1+ 10° [k / Kr, yaelbHas TeII0eMKOCTb MEIH
400 I/ xr -°C, Temniepatypa riasieHus meau 1085 °C.
B nBuraresne BHyTpEeHHEro cropanus ObUIO U3pacxooBaHo 0,5 Kr
FOPIOYEro, yeIbHas TEIJIOTa CrOpaHust KOTOporo 46 10° Jx/xr. [1pu sTom
JIBUTATEJIb COBEPIINII /° 10° JIx mone3Hoi padbotel. Kakos ero KIT/?

2 BapuMaHT

. JIJ1sl I1aBiieHrs METHOTO CIIMTKA Maccoi 2 kr norpedoBanock 420 k/[x
sHepru. OnpeaenuTe No 3TUM JAHHBIM YJEIbHYIO TEIUIOTY TUIaBJICHUS
MEJIH.

[Tpu kunenun BojbI 66110 3aTpadeHo 690 k/[x sHeprun. Haiiqure maccy
WCTIAPUBIIEICS BOBI . Y IeTbHAS TEIJIOTa Mapoo0pa3oBaHus BOIbI

2,3- 10° JDx/xr.

Kakoe k0JIn4ecTBO TEMmIOThl HEOOXOAMMO sl IPEBPALLEHUS B Map BOJbI
maccon 200r, B3aroit nmpu temneparype S0°C. VY aenpHas Terora
napooOpa3oBaHus BOJbl 2,3 10° JDx/xr, yAEIbHAS TETIOEMKOCTh BOBI
4200 Jx/ kr -°C, Temneparypa kunenus Boasl 100°C.

TennoBo3 3a 1 4 npousBoaut padoty 8000000 x/[x. 3a 5T0 BpeMs OH
pacxoyer au3esbHoe TOIMBO Maccoit 800 Kr, TEmIoTa cropaHus
KoTOporo 4 107 Jx/xr. Onpenenuts KIIJ aBurarens.



KontpoabHast pabora Ne 3 no remam

«uekTpuzanms Tej. JiaeKkTpudeckoe moje. CtpoeHue atomay.

| Bapuaur.
1. Teno, KOTOpOE HAMEKTPHIOBAHO (MMEET MECKTPHYCCKHUIA 3apsan)...
A) nazpesaemes.
b) oxaaxncoaemes.
B) npuxooum & dsuxcenue.
I') npumseusaem k cebe dpyeue meaa.

2. Tlpu TpeHHH O WK CTEKIIO 3apsAKaeTCs. ..
A) noroxcumenvho. b) ompuyamenvho.

3. Ecau HAdMIEKTPH3OBAHHOE TENO OTTANKMBACTCA OT H0OHHTOBOH NANOYKH, NOTEPTOH O

MCX, TO OHO...
A) ne umeem sapsoa. b) 3apaxceno noioxumenso, B) sapsaxceno ompuyamensno,

4. Ha pucynke w300pakeHs! JierkHe [MIAPHKH, NOJBCIICHHBIE HA =T 1\ :

LENKOBLIX HHTAX. Kakoil H3 pHCYHKOB COOTBETCTBYET C/Y4alo, KOrja Z s s z
WAPHKH HMEKOT OJHOMMEHHbIE 3apsiibl? ; A

A) 1. b) 2.

5. K wapuxy noanecena norepras o Mex nanouxa. Kakoii no 3naxy 3apan
uMeeT wapuk?
A) Hoaoxcumenviwiil, b) Ompuyameavnvil. —

6. OTtpHuaTeNbHO 3apAKEHHON NANOYKOH KOCHY/IHCH CTePAKHA IeKTpomerpa (cM.
pucyHok). Kak Obin 3apsken anekrpomerp?

A) Ompuyamensro. <

b) Horoxcumensho. Q
B) Moz Ovimb  3apadcen  noIoNCUMENbHO,  MOZ U

OMPUYAMENLHO.

I') Jnekmpockon ne Goin 3apaxcen.

7. TIpoBOAHHKOM HA3LIBAIOT BELECTBO. ..

A) ...Komopoe noayuuo 1eKmpuiecKue 3apaob.

k) ... komopoe 1ecko 2nekmpuzyemcs.

B) ... uepes komopoe noroxcumensusie 3apaobl MOZYm npoxXoOUms OM 3APANCCHHO20 Meid Kk
opyeum.

I) ... uepes komopoe IneKmpuyecKue 3apaosl MOZym nepexooums Om 3apaAXCEHHO20 mea K
opyeum.

8. KakmM cTepikHeM — CTeKILTHHBIM, 300HHTOBBIM HIIH CTaIbHBEIM
— HY’KHO COeHHHTH 3JIeKTPOCKOIIbI, YUTOOBI OHH 00a OKa3aIHCh
3apsKEHHBIMH.

A) CmexnanHvim.

b) B6onumoevim.

B) Cmanvroim.




9. B JICKTPHYCCKOE T10JIC NOJIOKHTEIBHO

3apAKCHHOrO IAPa BHOCAT MOJIOKHTENLHO ®_‘ * *—o
JapAAKEHHYIO MIb3y. B kakoit Touke nons A b B r

OTKJIOHEHHE I'HIb3bI Oyaer
MHHUMAIBHBIM?
A) A b) b. B) B. nr.

10.Meauptii  cTepiKeHb, HMEBIUHN NOJOKHMTEALHLIN 3apaj, paspaAdid, M OH CTan
MEKTPHYCCKH HEHTPaILHLIM, H3MEHHTCA JIH npH HTOM Macca cTepkus?
A) He uzmenumes. b) Veeauwumcs. B) Vuvenvuumes.

11.Kakas yacTHua HMeeT HaHMEHbLIHI OTPHUATE/ BB dNeKTpHYeckuii 3apan?
A) Inexmpon. b) Heiimpon. B) Ipomon.

12.CocraBbTe npaBiibHbIC ¢ (PHIHYECKOH TOYKH 3PCHHSA NPEUIOKCHHS.
K kaxz10it nosuumu nepsoro crondua nojdepure COOTBETCTBYIOUIYIO NO3HLHIO BTOPOrO M
sanuumuTe B Tadauity BeiGpanubie LH@phI 1101 COOTBETCTRYIOMWMMH OyKBaAMH,

HAYAJIO IMPEJUIOXEHWA KOHEL]

A) Eciu CTEKIAHHYIO NAN0YKY N0TepeTsh 1) noaoxcumensuniit 3aps0
0 WK, TO NaJoYKa npHodpereT 2) ompuyameabubiil 3apao
B) AroM, 3axBarMBIIMH  JMIIHHI 3) nem 3apsoa

IMEKTPOH, NPEBPALIACTCH B 4) noaoscumenvuwili UOH
B) ¥ nporona 5) ompuyamenvuniii uon

13./lsa oamnakoBbIX lekTpoMerpa A H B umelor snexkrpuyeckue 3apaasl g~ 0 Kn,
gg= +20 Kun coorsercreenno. Ilocne coeAMHEHHS IEKTPOMETPOB IPOBOAHHKOM, HX
3apsA/ibl CTAHYT PaBHBI ...

14./1pa oanMHaKoBLIX eKTpoMeTpa A u B uMeror anekTpHyeckue 3apaist g~ - 60 K,
qg= +35 Kn coorsercreenno. Tocie coeMHEeHHs IICKTPOMETPOB NPOBOJAHHKOM, HX
3aps/ibl CTAHYT PaBHBI ...

15.HazoBuTe XUMHYECKHIT YIEMEHT, B aTOMHOM S/Ipe KOTOPOI'0 COAEPAKATCA HYK/IOHBL:
a) 18p+22n,
0) 84p+126n

16,4y, 200
16.0npeennre KONHYECTBO NPOTOHOB, HEITPOHOB M MIEKTPOHB! ATOMOB 8 s+ g0 Hg

17.Mme10Tcs TPH OAMHAKOBBIX 3aPAAKCHHBIX WApa. 3apsjbl NEPBOro0 M BTOPOrO M3 HUX
coorercTBeHno pasibl +8 MkKn w -6 mMkKn. [locne Toro, kak v wapsl Oblin
MPHBE/ICHbI B KOHTAKT, a 3aTeM Pa3be/IMHEHBL, OJIMH U3 WAPOB CONPHKOCHYIICA C TPETHHM
ApOB, CONPHKOCHYJICA ¢ TPETbUM LApOM, 3apsaj kotoporo cran -IMxKn, Yemy Obun
paBeH MepBOHAYaNbHbLIE 3apan Tpersbero mapa? OTser BbIpa3sUTe B MHKPOKYJIOHAX
(mxKn).



2 BapHaHT.
1. Kak B3aMMO/IeHCTBYIOT HadYIEKTPH30BaHHbIE Tela?
A) Ipumsaeueaomen uan OMmaiKu6aiomes 6 3a6UCUMOCTU OM MO20, KAKUe y mea 3apaost.
b) Tena c zapadamu 00HO20 3HAKAG NPUMALUBAIOMCA.
B) Tena ¢ 3apadamu pazno2o 3naka ommaikueaomcs.
I) Ecau y en 3apadet 00HO20 3HAKA, OHU OMMAIKUBQAIOMCA, €Cau  pPaA3Hozo —
RPUMAUBAIOMCA.

2. Tlpu TpeHuH >00HHTOBOI MAJIOYKH O MEX OHA 3apsyKaercs...
A) nosoxcumensHo. b) ompuyamensno.

3. Ecnyu HadIeKTpH30BaHHOE TENO NPHUTATHBACTCH K CTEKJISHHOH najaoudke, noreproi o
HIEJIK, TO OHO...
A) He umeem 3apsoa. b) zapaxceno noaoxcumenbHo. B) zapaxceno ompuyameavho.

4. Ha pucynke  H300pakeHbl JIerKHe LIAPHKH, MOJABCIICHHbIE HA ~ T T
WENKOBBIX HHUTAX. Ha KakoM M3 PHCYHKOB [0KA3aHbI IIAPUKH,
3apAKEHHBIC PA3HOMMEHHBIMH 3apaaamMu? ; 2

A) L b) 2.

5. K mapuky nojaHeceHa norepras o mejlK CTeKIsHHas najoyka. Kakoii
110 3HAKY 3aps/] HMeeT Wapuk?

A) Hoaosxcumenvuwili. b) Ompuyamenvuoiii.
Gz
6. TToNOXKHTENBHO 3aPAKEHHON NANOYKOH KOCHYJIMCh CTEPKHSA
anekrpomerpa (cMm.  pucynok). Kak Owun 3apsxeH —
anekTpomerp? Qb
A) Ompuyamensho.

b) Honosxcumensho.
B) Moz 6vims 3apascen noaodCumeIsHo, Mo2 U ompuyameibHo.
I') Daexkmpockon ne Obin 3apaxncen.

7. JHIIeKTPHE — 3T0 BEIECTBO. ..

A) ...wepes komopoe 3apadel npotimu e Mozym (Henposodnuk).

5) ... HenpogoOHUK, KOMOPLIN 1e2K0 ITEKMPuIvemcs.

B} ... uepes xomopoe we MOV npoimu 3apRobl Kako2o — Tuio 00HO20 3HAKA.

8. Kakum crepskHeM — MeAHBIM, J0OHHTOBBIM WIH CTANLHBIM —

CO@IHMHEHBI MIEKTPOCKOEL. -
A) Mednbiu. I- Py
) DGonumossin,
B) Cmansubin,
9. B aiexkTpHHecKoe NoJIe NONOAKHTEILHO
3APHKEHHOIO 1APA BHOCAT NONOKHTENBHO ®_. - *«—=o
3apAKEHHYIO THIL3Y. B Kakoil Touke nmons A B B r
OTKJIOHEHHE I'iiib3bl Oy1eT MAKCHMAIbHBIM?
A) A b) b. B) B. nr.

10.Kene3nstil wap, MMEBIIHI OTPULATENLHbIH 3aps/l, PaspAINIH, H OH CTANl YIEKTPHYECKH
HeHTpanbHbIM, M3MEHHTCS JIH npH 9TOM Macca wapa?
A) He uzmenumcs. b) Veeauwumes. B) Vuvenvwumes.



11.Kakue 4acTHibl BXOAAT B COCTAB 8pa atoma’?
A) Inexmponwt u npomonsi.

b) Hettmpon u npomonwi.

B) Jnexmponnt u neiimponbi.

12.CocraBbTe npaBuibHble ¢ PH3MYECKOH TOYKH 3PEHHS NPEUIOKEHHS.
K xax10ii nosuumn nepsoro croadua noAdepure COOTBETCTBYIOUYIO NO3HIUMIO BTOPOIO H
3anmHiHTe B TabiMIy BLIOpanHbie LHPPHI M0 COOTBETCTBYIONINMH OYKBAMH.

HAYAJIO IMTPEJUIOXXEHUSA KOHEL{

A) Ecnn 500HHTOBYIO NANOYKY MOTEPETHh 1) noaoxcumenvnvitt 3apa0
0 MeX, TO nanoyka npuobperer 2) ompuyamenbubitl 3apso
b) ArtoMm, norepaBlIMi OAMH  WIH 3) nem zapsoa

HECKOJILKO YICKTPOHOB, [IPEBPAILAeTCs B 4) noaoxcumenvuwvilt UOH
B) ¥ nporona 5) ompuyamensuwiit uon

13./Ia oamHakoBbIX MekTpoMerpa A H B umeror anekrpuueckue sapsaant ¢~ 0 Ki,
gs= - 20 Kn coorsercrsenno. Ilocae coefHeHHs EKTPOMETPOB NPOBOJHHKOM, HX
3aps/ibl CTAHYT PABHB ...

14./1pa ojmnakoBbix 2nekTpoMerpa A u B umeror snekrpuyeckue 3apanst ¢~ +50 K,
gs= - 20 Kn coorsercrsenno. Ilocne coeiMHEHHS ICKTPOMETPOB NPOBOJAHHKOM, HX
3apa/ibl CTAHYT PABHBI ...

15.Ha3oBuTe XHMHYECKHIT 2IEMEHT, B aTOMHOM S/Ipe KOTOPOI0 COAEPKATCH HYK/IOHBI:
a) 7p+Tn,
0) 33p+42n

& Mg, 26p
16.0npezienTe KONMYECTBO NPOTOHOB, HEHTPOHOB H MIEKTPOHBI aTOMOB 34 0€s-- g3 1A |

17.MMe0TCs TPH OAMHAKOBLIX 3aPKEHHBIX 1apa. 3aps/bl NEPBOro M BTOPOIO M3 HHX
coorsercTBeHHO pasubl +6 MkKn u -4 mMxKn. IMocne rtoro, kak ot mapsl Oblin
NPHBE/ICHBLI B KOHTAKT, @ 3aTeM pPa3be/IHHEHbl, O/IHH H3 LIAPOB CONPHKOCHYJICSA C TPETBHM
WAPOB, CONPHKOCHYJICH € TPETHHM 1ApoM, 3apsaa koroporo cran -6 MxKi. Yemy Obun
paBeH MNEPBOHAYANLHBIN 3apsaa Tpersero wapa? OTBeT BLIPA3HTE B MHKPOKYJIOHAX
(MmxKn).



KonTtpoJsbHas padora Ne 4 mo teme
"Cuiia TOKa, HANPSIZKEHNE U CONPOTHUBJICHUE IIPOBOAHNKA".
Bapuanr 1

1. Ilo pucynky 1 onpenenute: a) obiiee conpoTuienue yyactkos CD u BD
(compoTHBIIEHHE aMIIEPMETPOB HE YUUTHIBANTE); 0) MOKa3aHUs aMIIEPMETPOB A U
Az, eciu amriepMeTp A, mmokasbiBaet cuity Toka [, = 0,1 A.

Puc.1

2. Ha pucynke 2 npeacTaBieH rpadpuk 3aBUCUMOCTH CHIIBI TOKA OT HaIpPsHDKCHUS B
poBoJHUKe. Onpenenure: a) Ipy KaKOM HaIIPSKEHUU CHIIA TOKA B IIPOBOIHUKE
paBHa 3 A; 0) cCOpOTHUBIIEHUE MPOBOIHUKA.

Puc.2

Bapuanr 2

1. ImeeTcs ABa Kycka MEIHOTO MPOBOJIa OJAMHAKOBOM JTMHBI. [Lnomans
MONEPEYHOr0 CEYEHUS MEPBOro MPOBO/Ia B 2 pasza 00Jblie, 4eM BTOPOToO.
Cpasuute conpotusiieHust (R; u Ry) mpoBomos. CpaBuute Hanpsbxerus (Uy u Up)
Ha MMPOBOJAx MPHU UX: a) MOCJIEA0BATEILHOM coeAuHEHUH (puc. 1, a);

0) mapamnensHoM coeauHeHuu (puc. 1, 0).

R2, U,
6) Puc.1
2. YTIOT BKIIFOYEH B ceTh ¢ HanpspkeHueM 220 B. Onpeaenure cuiny Toka,
MIPOXOSAILIErO Yepe3 HAarpeBaTEIbHbIN JIIEMEHT YTIOTa, €CJIM €TI0 COIPOTUBIIEHUE
paBHO 55 Owm.



KonTpoabnasi pabora Ne 5 mo reme

"PadoTa M1 MOIIHOCTH YJIEKTPUYECKOro TOKA. 3akoH /[:koyus - Jlenna.
Konpgencarop".

Bapuanr 1

Omnpenenure paboTy, COBEPIIAEMYIO IIPU NEPEMELLIEHUH IJIEKTPUUECKOTO
3apsana 500 Kit uepes crimpans 3JIEKTPOIUIMTKHY, BKIIFOYEHHOH B CETh
HanpsbkeHuem 220 B.
KakoBa MOIIHOCTB TOKa B IpHOOpE, €CIIM TOK COBEpIINI padoTy 25 k/[x 3a
12 mun?
B cnimpanu 35€KTpOIUIMTKY, BKJIFOYEHHOM B c€Th HanpskeHnem 220 B npu
cuie Toka 3,5 A, Beraenuioch 693 kJlx sHeprun. CKOIbKO MUHYT ObLa
BKJIFOUYEHA B CETh IUIUTKA?
Kaxoi1 3apsi1 HAKONUT KOHIEHCATOP 3JIEKTPOEMKOCThIO0 1 MK®D, ecnu ero
3apsAauTh 10 Hanpsbkenus 100 B?

Bapuanr 2

Peocrar B Teuenue 15 Mun Haxoauics o Hanpsbkenuem 105 B, mpu sTom
cwia Toka Obuia paBHa 210 MA. Onpenenute paboTy TOKa B pEOCTaTe 3a 3TO
BpEMS.

DJIEKTpUYECKAsl JIAMIIOUKA BKJIFOYEHA B LIeNb HanpshkeHnem 220 B, cuia
Toka coctasisier 0,4 A. Onpeaenure MOIIHOCTh TOKA B JJAMITIOYKE.
OnpenenuTe KOIMYECTBO TEIIOTHI, BBIIEIAEMOE JJIEKTPUIECKOM IIIIUTOM 32
15 mun, ecnu conpotusiienue ee cnupanu 20 Om, a cuna Toka 4 A.

KakoBa eMKOCTh KOHIEHCATOPa, KOTOPOMY OT UCTOYHUKA HAIPSKEHUS

120 B coobmaercs 3apsiz 6 « 107 Ki?



KonTposbHasi pabora Ne 6 mo Teme ""diieKTpOMarHuTHbIE sIBJIeHUsS" .
Bapuanr 1

1. Ha pucyHnke 65 n300pakeH MpOBOJHUK C TOKOM U MarHUTHAs CTPEJIKa MO
HUM, YCTAaHOBUBIIIASICSI B €T0 MarHUTHOM 1osie. [lepenecure pucyHoK B
TETpajb U YKOKUTE HAMIpaBJICHUE MAarHUTHOW JTMHUH 3TOTO TMOJIS.

MACHUMHASL IUHUSL

(Y
Y,

Puc. 65
2. Ha pucynke 66 noka3aHsl IB€ KaTyLIKH, II0JIBEIIEHHbIE HA TPOBOIHHUKAX. UTO
HYKHO CJIeJ1aTh, YTOObI OHU IPUTSAHYJIUCH WIH OTTOJKHYJIUCH?

3. Ha pucyHnke 67 noka3as nojocoBoii Marout. B kakoit Touke (1, 2 unu 3)
JIeHCTBHUE MarHuTa camoe ciaboe?

o

Puc. 66 Puc. 67

Bapuanr 2

1. KenesHslit cTep>KeHb MPUOIU3UIN OJJHUM KOHIIOM K CEBEPHOMY TOIIOCY
MarauTa. CeBepHBIM WX F0’KHBIM TIOJIFOCOM OYyJIeT TPOTUBOIIOIOKHBIH
KOHEI[ CTePKHS?

2. Ha pucynke 68 nokaszaH 1mojocoBOi MarHuT U HECKOJIKO JIMHUN €ro
MarHuTHOro noJjisa. CaenaiTe aHaJIOTUYHBIA PUCYHOK U YKAKHUTE
HaIpaBJICHUE MAarHUTHBIX JIMHUM.

3. Ha pucynke 69 nokazaHa MarHuTHas cTpejika Ha mojactaBke. Korma k Hei
NPUOIM3UIIN FOXKHBIN MOJIOC MOJIOCOBOTO MarHuTa, CTpeJKa 0CcTaaach
HENoABWKHOU. ClenaiTe pUCYHOK U MOKAXXUTE Ha HEM, KaKOU MOJII0C
MAarHUTHOM CTPEJKU PACTIONIOKUIICS ONFKE K MAarHUTY.




HTorosasi KOHTpoJIbHAS padoTa.

Bapuant I

1. Yron naznenus jiyda paBeH 25°. YeMy paBeH yroj MeX/Iy NaaroliM U OTPaXEHHBIM JIy4aMH.
2. ®oKyCHBIE PACCTOSHHS TPEX JIMH3 COOTBETCTBEHHO paBHbI 1,25 M, 0,5 M 1 0,04 M. V xaxo#t
JIMH3BI ONITHYECKas cHita OombIe?

3. Kakue ouku npeHa3sHAYeHbI IS GIM30PYKOro YeIoBeKa, a KaKue — [Uisl JaTbHO30PKOT0, €CIIH
ONTHYECKHE CHJIBI MX JIMH3 TaKoBhl: + 1 amrp, + 2 murp, - 1,5 aorp, - 2,5 antp?

4, OnTryeckasi cuia JJMH3E -2,5 nuTp. Berauciute eé (I)OKyCHoe paccrosiaue. Kakas 3T0 JIMH3a —
paccenBarolas Wi cobuparomas? 3

5. ITocTpoiiTe U OXapaKTepU3yHTe H300paXKEHHE IIPEMETa B COOUPAIOIIEH THH3E, eCIU
PAacCTOSIHHE MEXKLY TUH30H ¥ IIPeIMETOM MeHbIIe GOKyCHOTO.

6. Y3Kkuii cBeTOBOM ImydoK (puc.]) HampaBIIeH K IJIaKOH IOBEPXHOCTH BOBI, KaK [I0Ka3aHO Ha
pucynke. HauepTute B TeTpaIy NalbHEHIIMH X0/ OTPAKEHHOTO CBETA U TIPHMEPHBIH X011
TIPENIOMJIEHHOTO CBETA.

Bapuanr I1

&

1. Yron Mex Ty naalomum 1 OTPaXEHHBIM JTydaMu cocTaBisieT 50°. [Ton xakum yriom najgaer
cBer?

2. PoKyCHBIE PACCTOSHHS TPEX JIMH3 COOTBETCTBEHHO pasubl 0,8 M, 250 cm, 200 mm. Kakosa
ONTHYECKAs CHJIA KAXKIOM JIMH3HI?

3. Kakue nun3bi (COGMPArOIME WM PACCEHBAOIINE) B OYKAX, TIpeHa3HAYEHHBIX /I
Omusopykux mopeit? O6ocHyiiTe 0TBeT.

4. OnTryeckas cuia JIMH3bI 2 anTp. Beraucmure Q)OKyCHoe paccrosuue. Kakast 910 vH3a —
paccenBarommas uiu cobuparormas?

S. Ilpenmer HaxomuTCst HA HOKYCHOM PACCTOSHHH OT cobuparomeit nun3b1. [locTpoiite ero
u300pakeHHe H 0OXapaKTepU3yHTe ero.

6. Y3kuii cBeToBOM 1My4OK ( prc.]) HampasieH K riagKoit NIOBEPXHOCTHU BOJIBI, KaK MOKA3aHO Ha
pucynke. HauepTute B TeTpai MPHMEpHBIHA XOJ1 Ty4Ka CBETA,BBIIIE/IIEr0 B BO3/IyX, U
TOCTPO#TE OTPAKEHHBIN OT IIOBEPXHOCTH BOJIBI ITy4OK CBETA.

»




