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HOACHUTEJBHASA 3AIINCKA

[TporpamMma o gu3nke Ha yPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHMs COCTABJICHA HA
OCHOBE TMOJIO)KEHUM M TpeOOoBaHWI K pe3yjbTaraM OCBOEHHMsS Ha Oa30BOM YpPOBHE
OCHOBHO# 0Opa3oBarenbHON mporpamMmsl, npeactaBicHHbix B OI'OC OO0, a Takke ¢
yuétoM (QenepanbHoii paboueilt mporpamMmbl BocnuTaHus U KoHuenuuu mnpenogaBaHusl
yueOHoro npeaMera « Gusmnkay.

Copepxanne  mporpamMmbl MO (M3MKE  HAMpaBICHO Ha  (POpMHpOBaHUE
€CTECTBEHHO-HAYYHOM rPaMOTHOCTH O0YYaIOLIUXCS U OPraHU3alUI0 U3YUYeHUs (PU3UKH Ha
JeSITeIbHOCTHOM OCHOBE. B mporpaMme no (pM3uKe yUYUTHIBAIOTCS BO3MOKHOCTH YUEOHOTO
npeamera B peanuzanuu TpedoBanuii ®I'OC OOO K IIAHUPYEMBIM JIUYHOCTHBIM W
METANpPEeMETHBIM  pe3yJibTaTaM  OOyuYeHMs, a TaKKe MEXKIPEIAMETHBIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO O0MIEro 00pa3oBaHMsI.

[Tporpamma mo (u3MKE YyCTAaHABIMBAET paclpelesiecHue yueOHOro marepuana Mo
rojaMm o0yudeHus (MO KJIaccam), MPEeAIaracT NPUMEPHYIO MOCIEA0BATENBHOCT U3YUYEHUS
TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEAMETHOIO COACPIKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIMUXCS.

[Iporpamma no ¢usmke pazpadoTaHa ¢ LEIbIO OKa3aHHWS METOAMYECCKOM MOMOIIA
YUHUTEITO B CO3AaHUK padoyeii MporpaMMel 1o y4eOHOMY MPEAMETY.

duzrka SBJISIETCS CUCTEMOOOPA3YIOIIMM Uil €CTECTBEHHO-HAYUYHBIX YYEOHBIX
NPEIMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB W SIBJICHUMH,
M3Y4YaCMBIX XUMUEH, OMOJIOTHEH, aCTPOHOMUEH M (pr3rUecKol reorpameil, BHOCUT BKIIAJ
B €CTECTBCHHO-HAYYHYI0 KAPTUHY MHUPA, NPEAOCTABISET HAWOOJEE SICHbIE O0pasilbl
OPUMEHEHHS] HAYYHOTO METOJA MO3HAHMsI, TO €CTh Coco0a MOJYyYEHHS! JTOCTOBEPHBIX
3HAHUNA O MHUPE.

Onna w3 raBHBIX 3a1ad  (pusuyeckoro oOpa3oBaHMs B CTPYKType oOOMIETO
oOpa3oBaHusi COCTOUT B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOM IPAMOTHOCTH U MHTEpECa
K HayKe y 00y4aroIIuxCsl.

Hzyuenue ¢u3zuku Ha 0a30BOM YPOBHE MNPEANOJaracT OBJAJEHUE CIIEIYIOLUMU
KOMTMETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYUYHYI0 IPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OLIEHMBATh U IOHUMATh OCOOCHHOCTH HAYUHOTO UCCIICIOBAHUS;

e MHTEPNPETUPOBATH JAAHHBIE M UCMOIB30BATh HAYUHbIE JOKA3aTENbCTBA AJIS
NOJTYYECHHUS BBIBOJIOB.

Llenn u3ydeHust PU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPEIECICHBI B
Konnenuuun mnpenogaBanus yueOHOro mnpeamera «duszmka» B 00pa3oBaTENbHBIX
OpraHu3anusx Poccuniickoit Oenepanuu, peannu3yroInX OCHOBHBIE



001e00pazoBaTebHbIE TPOrPAMMBI, YTBEPKAEHHOH pemennemM Konernu MunuctepcTa
npoceeweHus Poceuiickoit @enepanmm (mpotokon ot 3 aekadps 2019 r. Ne [1K-4BH).
Henn u3zyyenus Ppu3uKH:

npUOOPETEHUE MHTEPECA M CTPEMJICHHS OOYYarOIIUXCS K HAYYHOMY H3YUYECHHIO
OPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX M TBOPUYECKUX CMOCOOHOCTEHA;
Pa3BUTHE NPEACTABICHWA O HAYYHOM METOJAEC TMO3HAHWUS MU (OPMUPOBAHUE
UCCIIEN0BATENBCKOTO OTHOLIEHUS K OKPY KAIOIIUM SIBJICHUSM,

(OpMUPOBAHME HAYYHOTO MHPOBO33PECHUS KaK pPE3yibTara H3YYCHHsS OCHOB
CTPOCHMS MATEPUU U (PYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(opMUpOBaHME MPEACTABICHUHA O poid (U3MKU Uil  PaA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOT UL

Pa3BUTHE MPEACTABICHHUIA O BO3MOXHBIX c(hepax Oyaymed nmpodecCHOHATBHOR
JESTEIbHOCTH, CBA3AHHON ¢ (PU3MKOI, MOATOTOBKA K JalbHEHIIEMY OOYUYECHHIO B
5TOM HAIPABJICHUH.

JlocTwKkeHre 3TUX IeNe mporpamMmbl Mo (PM3MKE HA yPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECIEYMBACTCS PELICHUEM CEAYIOIINX 3a1a4:

npUOOPETEHNE 3HAHWUH O JHUCKPETHOM CTPOCHWUHM BEIIECTBA, O MEXAHWUYECKHX,
TEIMJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

NpUOOPETEHUE YMEHUH OMUCHIBaTH M OOBICHATH (PU3UUYECKUE SBIICHUS C
WCIOJIb30BAHUEM MOJTYYCHHBIX 3HAHMIA,

OCBOEHME METOJOB PELICHUsI MPOCTEHINNX PAaCUYETHBIX 3a4a4 C MCIOIb30BAHUEM
(U3nYECKUX MOJETIEH, TBOPUECKHX U MPAKTUKO-OPUEHTHPOBAHHBIX 334a4,;
pa3BUTHEC YMEHWH HAOII0NaTh MNPUPOJHBIE SBJICHUS W BBINOJHATH OMBITHI,
naGoparopHbie paboThl U SKCIEPUMEHTATIBHBIE UCCIEA0OBAHUS C UCIOJIBb30BAHUEM
WU3MEPUTENbHBIX TPUOOPOB,;

OCBOEHHUE MPUEMOB PabOTHI ¢ MH(pOpPMALMEH PU3NIECKOTO COACPKAHHUS, BKITHOYAs
UH(POPMALMIO O COBPEMEHHBIX IOCTKEHUSX (PU3MKHW, AHATU3 W KPUTHYECKOE
OLICHWBAaHWE UH(OpMaALUY;

3HAKOMCTBO €O c(epamMu TPOPECCHOHATLHON NEITEIHOCTH, CBSI3aHHBIMU C
(U3MKOH, M COBPEMEHHBIMM TEXHOJIOTHSMH, OCHOBAHHBIMM HA JOCTHUXKEHMSX
(U3NYECKOI HayKH.

Ha wu3yuenue ¢Qusukm (0a30Bblii YpOBEHb) HA YPOBHE OCHOBHOIO OOWIETO

oOpazoBaHus oTBOUTCS 238 yacoB: B 7 kjacce — 68 4yacoB (2 yaca B HEJENI0), B 8 Kilacce
— 68 wuacoB (2 uyaca B Hepenw), B 9 kmacce — 102 waca (3 uyaca B HEHENHO).

[Tpennaraemplii B mporpaMMe no (pu3HKe MepeveHb Ja0OPaTOPHBIX padOT U OMBITOB
HOCHUT PEKOMEHJATENbHBIA XapaKTEP, YUUTENb AENAcT BEIOOP MPOBEACHHUS JTAOOPATOPHBIX
paboT W OMBITOB C YYETOM MHAMBHAYATbHBIX OCOOECHHOCTEH OOYy4YaromUXCs, CHUCKA
SKCIMCPUMEHTAIIBHBIX 3aJaHWH, MPEIaraéMbelX B PaMKax OCHOBHOIO TOCYJIApPCTBEHHOIO
3K3aMeHa 1o (PU3HMKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAKOIIETr0 MUPA.

Ousrka — Hayka O mnpupone. JsBneHus npuponbl. DOHU3AYECKUE SABIICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckre BeIMUYMHBL. M3MepeHne (puanyeckux BelMuuH. Ouzndeckne mpudopsl.
[TorpemrHocTe U3MeEpeHUil. MexxayHapoaHas CUCTEMA €UHHIL

Kak ¢usnka w®  Jpyrue  €CTECTBEHHBIE  HAYKH  HM3YYalOT  MPUPOAY.
EcTecTBEHHO-HAYUYHBIA METOJ MO3HAHUS: HAOJFOICHUE, MOCTAHOBKA HAYYHOTO BOIPOCA,
BBIIBM)KCHUE TUINOTE3, SKCIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHUE HAOIOIAEMOTO
aBiicHUs. Onucanne PU3NIECKUX SBICHHUIA ¢ TOMOLIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHU4eCKHE, TEITOBBIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®Ouzmyeckue NpuOOpPsl W MpOUEAypa MNPSMBIX HM3MEPECHUH AHAIOIOBBIM W

U (POBBIM PUOOPOM.

Jlabopamopnuvie pabomut u onvimel.

1. OnpeneneHue IeHbl ASTEHUS KAl U3MEPUTEIBHOTO TPUOopa.

2. Hsmepenne paccTossHUM.

3. H3Mmepenune o0bEMa XKUAKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pasmMepoB MAIIbIX TEN.

5. M3mepenue temMmeparypbl MPU MOMOLIM KUIAKOCTHOTO TEPMOMETPA M JAT4YMKA

TEMIIEPATYPHI.
6. [IpoBeneHue uccnenoBaHus MO MPOBEPKE TUITOTE3bl: AAITBHOCTD MOJIETA LIAPHKA,
NYIIEHHOTO TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJBIIE BBICOTA MYCKA.

Paznen 2. IlepBoHa4ya/ibHbIE CBEICHUS O CTPOCHUM BEIEeCTBA.

CrpoeHHe BEIECTBA: aTOMBI M MOJIEKYJBI, UX pa3Mepbl. OIBITHI, JHOKA3bIBAOILME
JUCKPETHOE CTPOEHHE BELIECTBA.

JIBmokeHue yacTul] BeuecTBa. CBsA3b CKOPOCTH JBHYKEHHs YACTHILL C TEMIIEPATYPOH.
BpoyHoBckoe nBwxkenue, nupdysus. BzauMoaeiicTBie YaCTHIL BEMIECTBA: MPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA. CTPOEHUE Ta30B, KUAKOCTEH UM TBEPABIX
(KpUCTAJUIMYECKUX) Tell. B3aMMOCBA3b MEXKIY CBOHCTBAMHM BEIIECTB B  PA3HBIX
arperatHbIX COCTOSHUSX M HMX AaTOMHO-MOJIEKYJISIPHBIM CTpOoeHHEM. (OCOOEHHOCTH
arperaTHeIX COCTOSIHAM BO/IBL.

JHemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHSI.

2. Habmonenue nuddyszun.



3.

Ha6J'IIOI[eHI/Ie HBHGHHﬁ, O6’[>$ICH$IIOI]_[I/IXC$I INPUTAHKCHUCM HWJIM  OTTAJIKMBAHHUCM
HaCTHUll BCIICCTBA.

Jlabopamopnuvie padbomout u onvimel.

1.
2.
3.

OneHka nuaMeTpa aToMa METOJIOM PSJIOB (C UCIOIb30BaHUEM (poTorpaduii).
OnbITEI 110 HAOMIOACHUIO TETIJIOBOTO PACIIMPEHHUS TA30B.
OnbITEI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO MPUTSDKCHUS.

Paznen 3. /IBu:keHne U B3anMOAeiiCTBHE TeJl.

Mexanndeckoe IBW)KEHHE. PABHOMEPHOE M HEPABHOMEPHOE ABMXKEHME. CKOPOCTB.
Cpennsiss CKOPOCTh PU HEPABHOMEPHOM JBMIKEHUM. PacUéT MyTH M BPEMEHU ABMIKEHUS.

SBnenne nnepuyn. 3aKOH MHEPUMK. B3auMOJeCTBIE TENl KaK NMPUYMHA U3MECHEHHUS
CKOPOCTH JBMKEHHUA Te. Macca Kkak Mepa MHEPTHOCTH Tena. [ InoTtHocTe BenecTBa. CBs3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 0OBbEMA BEIIECTBA.

Cuna Kak XapakTEepUCTHKA B3auMoAcucTBUs Ten. Cuia ynpyroctd M 3akoH ['yka.
H3mepenue crumpl ¢ MOMOLIBI0 AMHAMOMETPA. SIBIECHUE TATOTEHUS U cuia TshKeCTH. Cuna
TSDKECTH HA Apyrux mianerax. Bec Ttena. HeBecomocTs. CrioskeHHE Cuil, HATPABICHHBIX
10 OJIHOM npsimoid. PaBroaercTByromas cuit. Cuiia TpeHus. TpeHre CKONMBKEHUS U TPEHHE
IOKOA. TpeHne B IpupoIe U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6.

HaOnroneHre MexaHNn4eCKOro IBU>KEHHS TeNa.

H3MepeHne CKOpOCTH MPSMOIMHEHHOTO BUYKEHUS.
HaGnronenune siBleHNUsI MHEPLIVH.

HabmoaeHnue u3MEHEHUs: CKOPOCTH MPH B3aUMOJICHCTBUM TEII.
CpaBHEHHE MACC M0 B3aUMOJIEHCTBUIO TEI.

CHoKeHUE CUJI, HATPABJICHHBIX TIO OJTHOM MPSIMOIA.

Jlabopamopnuvie pabomut u onvimel.

1

OnpeneneHne CKOpOCTH PABHOMEPHOTO JBMKEHUS (IIAPUKA B JKUJIKOCTH, MOJCIIN
AIEKTPUYECCKOTO aBTOMOOWMJIS M TaK JaJiee).

Onpenenenne CpeaHEd CKOPOCTHM CKOJIBKEHHS Opycka WIM IHapukKa 1o
HaKJIOHHOM IJTIOCKOCTH.

Onpenenenue IOTHOCTH TBEPAOTO TENA.

OnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKEHUS (e(popManim) NPy KUHBI
OT IPUJIOKEHHON CHUJIBI.

OnbITEL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHIJIBI TPEHUS CKOJIBKEHUS OT Beca
TEJIA U XapaKkTepa CONPUKACAOIINXCS TOBEPXHOCTEH.

Pasznen 4. JlaBjieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.
Hasnenune. CrnocoObl YMEHBIICHHS W YBEJIWYEHUs JaBlicHUs. JlaBjaeHue rasa.
3aBUCUMOCTD JaBJICHHS raza oT o0béma, TeMmmeparypbl. [lepenaua maBieHus TBEPIBIMU

TEJIAMH,

JKHUAKOCTAMHM M Ta3aMH. 3akoH Ilackansa. IIHeBMaTHMuyeckue MallUHBI.



3aBUCUMOCTb  JIABJICHUS SKUAKOCTA OT [IyOMHBL. ['MapocTaTMyecKwii mapamokc.
CooOurarommecs cocyasl. [ 'mapaBnuyeckue MEXaHU3MBlI.

Atvmocepa 3emsm u armocepHoe gaBiaeHue. [IpuumHbBl  CcyliecTBOBaHUS
BO3AyIIHOM 000nouky 3eman. OnbiT Toppuuem. U3mepenne arMoc(hepHOro AaBJICHUS.
3aBUCHUMOCTb aTMOC(EPHOTO AABJICHHS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopel mis
M3MEPEHUS aTMOC(HEPHOTO JABJICHUS.

JlelicTBHE >KMIKOCTM M Ta3a Ha MOrPY>KEHHOE B HUX TENO. BelTankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.

S A T A

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaya naBaeHUs KUIKOCTHIO U T'a30M.

CooOmaromuecs CoCyibl.

IM'mapasamnyeckuii mpecc.

[TposiBieHue ASHCTBUS aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTU Tena u
TUIOTHOCTH KU JIKOCTH.

PaBeHCTBO BHITAIKMBAIOLIEH CUITBI BECY BHITECHEHHOM >KUAKOCTH.

YcnoBue MmiaaBaHus TE: TUIABaHUE WM MOTPY)KEHUE Tell B 3aBUCHUMOCTH OT
COOTHOILIEHUS MJIOTHOCTEH TENa U KUIAKOCTH.

Jlabopamopnuvie pabomul u onvimol.

1

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00BEMA MOrpy>KEHHOU B
JKAJIKOCTH YaCTH TEIa.

OnpeneneHue BBHITAIKMBAIOIICH CHIIbI, IEHCTBYIOIIEH HA TEJO, NOTPYKEHHOE B
JKAJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKABAKOWIECH CHJIBI, ACHCTBYIOLICH HA TEIO B
JKAJIKOCTH, OT MAcCChI TEa.

OneITHI, JEMOHCTPHUPYIOIIIHAE 3aBUCUMOCTD BBITAIKABAOLIEH CHUJIBL,
JEUCTBYIOIIEH HA TENNO B )KUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YaCTH
TEJIa ¥ OT IUNIOTHOCTH YKUIKOCTH.

KoHcTpynpoBaHue apeoMerpa Wi KOHCTPYMPOBAHHUE JIOAKA U ONpPEACIICHUE €€
Irpy3000bEMHOCTH.

Paznen S. PaGora 1 MOIIHOCTDB. JHEPrusi.

Mexannueckas padota. MOIIHOCTS.

[TpocTeie MexaHW3MBL: pbryar, OJOK, HAKIOHHAS MIOCKOCTh. [IpaBuiio paBHOBECHs
peiyara. IlpuMeHeHne mnpaBHna paBHOBECUS pblyara K ONOKY. «3070TOE MPABHIION
mexanuku. KT/ mpocTeix MexaHn3MOoB. [IpocTeie MEXaHU3MBI B OBITY W TEXHHKE.

Mexanuueckas 3Heprus. KnHetuueckas U noteHuualibHas sHeprus. [Ipespaiienue
OJIHOT'O BHJIa MEXAHWYECKON SHEPrUM B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.



1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomout u onvimel.

1. OnpeneneHue pabOThl CHBI TPEHHSI MPU PABHOMEPHOM JBHXKEHWM Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS pblyara.
Hszmepenne KII/] HaKIOHHOMN MJIOCKOCTH.

4. H3ydeHue 3aKk0OHA COXPAHEHUS MEXAHUUYECKOW SHEPIHM.

8 KUIACC

Pazpnen 6. TensioBbie SIBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOH TEOPHHM CTPOCHUS BEILECTBA.
Macca 1 pasMepbl aTOMOB U MOJIEKYI. ONBITHL, MOATBEPKAAOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro, SKMAKOTO M Ta3000pa3HOT0  COCTOSHMM — BEIIECTBA.
Kpucrannuueckue n amopgHubie Tena. OObICHEHUE CBOWCTB ra30B, XKUAKOCTEH U TBEPABIX
TE€ HA OCHOBE TMOJOKCHHHA MOJIEKYJIPHO--KUHETUYECKOH Teopuu. (CmauuBaHue U
KanWUISPHBIC SIBJICHUS. TENI0BOE PACIIMPEHHUE U CHKATHE.

Temneparypa. CBa3p TEMIEPATYPBl CO CKOPOCTBED TEIUIOBOIO ABWKEHUS YACTHLI.
BuayTtpennsis sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEPruM: TEIionepenada u
coBepuicHre paboThl. Buasl Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, 3Ty YEHUE.

KonunuecTBo TemnoTel. Y nenbHas TEMIOEMKOCTh BEIIECTBA. TEMIO00MEH U TEMITOBOE
paBHOBECHE.  YPaBHCHHME TEIUIOBOro  OamaHca. [lmaBneHwe © OTBEpIAEBaHUE
KPUCTAINIMYECKUX BEIIECTB. YHehbHas Temnora rmnaicHus. [lapooOpazoBanue u
koHaeHcanus. Ucnapenne. Kunenue. Y aenbHas Temiora napooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATYPBI KHIEHUS OT aTMOC(HEPHOTO JABJICHUS.

Bnaxuocrts BO3ayxa.

DHEprus TOIIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuammnel padotel TemioBbix apuratencid KI1J teroBoro msurarens. TennoBbie
JIBUTATEITN U 3alUTA OKPYKAFOIIENA CPEIBL.

3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUM B TEIJIOBBIX TPOLIECCAX.

JHemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHSI.

2. Habmonenue nuddyszun.

3. HaGnroneHue sBICHHUNA CMaYMBaHUs W KAMAJUISIPHBIX SBJICHUIA.

4. HaOnropeHwne TEmIOBOro paciupeHus Tedl.

5. M3MeHEeHnMEe [aBlcHHMS Tra3a MNpd M3MEHECHMHM O0bEMAa W HArPEBAHUW WM

OXJIQKICHUH.
6. [IpaBuiia u3MEepEHUs TEMIIEPATYPHI.
7. Buael teronepeaayu.



8. OXJaXICHHUE NMPU COBEPIICHUA PAOOTHI.

9. HarpeBanue npu coBepuieHUM padOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TETIIOEMKOCTEH PA3JIMYHBIX BEIIECTB.

11. HabnroaeHue KUneHusl.

12. HabnrogeHre mocTostHCTBA TEMIIEPATYPhI MPY TJIABICHUH.

13. Moaenu TemoBbIX ABUTATENCH.

Jlabopamopnvie pabomoul u onvimel.

1. OnbITEl 1O OOHAPYKEHUIO NCHCTBHSI CHJT MOJICKYJISPHOTO PUTSHKECHHSI.

2. OnBITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IMTOBAPECHHOM COTM WM caxapa.

3. OnbITH MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS TA30B, KUIAKOCTEH U TBEPABIX

TE.
4. OnpenenacHue TaBJICHHs BO3Ayxa B OAJIJIOHE IIMPUIIA.
OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJIEHUS BO3/lyXa OT €ro 00béMa u
HArpeBaHUS WIKM OXJIQKIACHUS.

6. [IpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JJMHBI CTOJOMKA S>KMAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIEPATYPBIL.

7. HaOmronenne wW3MEHEHWST BHYTPEHHEH SHEPrMM Tella B PE3yJbTare
TEMIoNepeaaYi U padOThl BHENTHUX CHJI.

8. UccrmenoBanue sBJICHHS TEMIOOOMEHA MPU CMEUIMBAHUM XOJIOJHOM W ropsyeit
BOJIbI.

9. OnpeneneHue KOJU4YecTBa TEIJIOTHI, MOJTYYEHHOTO BOJOU MPU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKAM [TUIUHAPOM.

10. OnpenencHue yaenbHOl TENJI0EMKOCTH BEIIECTRA.

11. MccrienoBanue mporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTETLHON BIIAKHOCTH BO3TyXaA.

13. OnpenencHue yaenbHON TENIOTHI IJIABJICHHUS JIBA.

Pazngen 7. JjeKTpu4ecKue 1 MATHUTHBIC SIBJICHUS.

OnekTpu3anms Tea.  JIBa poma  SICKTPUYECKHAX 3apsioB.  B3aumonaencTBue
3apsLKCHHBIX TeNl. 3akoH KynoHa (3aBUCHUMOCTh CHJTbI B3aMMOJICHCTBHS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEKIY TCJIAMH ).

OnekTpuyeckoe moje.  Hanpssk€HHOCTH  BAEKTpUYECKOTOo  mojist.  [IpuHnun
CYMEPIO3UIINH HJIEKTPUUYCCKUX TOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocutenn SaeKTPUYECKUX 3apsiAoB.  OJEMCHTAPHBIA  DJICKTPUYCCKUANA  3apsl.
Crpoenne aroma. IIpOBOJHMKM W JUBNCKTPUKH. 3aKOH COXPAHCHHS BJIEKTPUUYECKOTO
3apsja.

ONEKTPUYECKUANA TOK. YCJIOBHUSI CYUIECTBOBAHUS BJIEKTPAYECKOrO TOoKa. MCTOUHMKHM
MOCTOSIHHOTO ~ TOKA. JICHCTBUS  DJIEKTPUYECKOr0 TOKa (TEMJIOBOE, XHMHYECKOE,
MAarHUTHOE). DJICKTPUUYECKHUIA TOK B )KUJKOCTSX U Ta3ax.



OnekTpuyeckas nenb. Chiia TOKa. OJIEKTPUYCCKOE HampspbkeHue. CONMPOTHBIICHUE
MPOBOJHUKA. YIEIBHOE CONPOTHBIICHUE BEIIECTBA. 3akOH Oma Ui y4acTka LEnu.
[TocnenoBarenbHOE U MapAIIEIbHOE COCIMHEHNE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTh ANIEKTPUUECKOTO TOKA. 3akoH [[xoyns—JIeHa. DIeKTpuIecKue
LENU U MOTPEOUTENN SIEKTPUUECKON S3HEPTUH B ObITy. KOpOTKOE 3aMbIKaHueE.

[TocTostHHBIE MAarHUTHL. B3anMoaeicTBIE NOCTOSHHBIX MArHATOB. MarHuTHOE MOJIE.
MarautHoe moJjie 3eMIM M €r0 3HAQUCHWE i KU3HW Ha 3emuie. OmbiT Opcrena.
MarsuTHOE MOJE JJIEKTPUYECKOr0 TOKA. [IpUMEHEHHE SIEKTPOMArHUTOB B TEXHUKE.
JIeiiCTBME MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. OJNEKTPOJABHMIareib MOCTOSHHOIO
TOKa. MCrIonb30BaHue IIEKTPOABATATENECH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

Oneitel  Dapanes. SBneHue 3AEKTPOMArHUTHOM wHAyKumuW. [IpaBuio Jlenna.
Onexrporeneparop. CrnocoObl MONMYYCHHS SNEKTPUUCCKON SHEPTUU. DJIEKTPOCTAHIMKM HA
BO300OHOBJISIEMBIX HICTOYHUKAX SHEPTHH.

Hemoncmpauuu.

ONEKTpU3aLHKS TE.
JIBa poJa 3JIEKTPUYECKUX 3aPAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YeTpoiicTBO U ACHCTBHUE HIIEKTPOCKONA.
DNEKTPOCTATUYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.
[TpOBOHUKY U TUBIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUN IEKTPUUECKOTO MO,
HMCcTOYHUKM TOCTOSAHHOTO TOKA.
JIEHCTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKHANA TOK B KUIKOCTH.
. ["a30BbI#l paspsn.
. 3Mepenue cuiibl TOKa aMIEPMETPOM.
. I3MepeHne dneKTPUYECKOTO HANPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasud CoOnpoTHBICHUIA.
. B3aumoaeicTeue noCTOSHHBIX MATHUTOB.
. MoaenupoBaHUE HEBO3MOKHOCTH PA3IETICHUS TIOJIFOCOB MATHUTA.
. MoaenmpoBaHUE MAarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
. OmbIT Opcrena.
. MarauTHOE mose ToKa. DIMEKTPOMArHuT.
. JIeiCTBME MAarHUTHOTO OIS HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.
. McecnenoBanue siBICHNS SJIEKTPOMArHUTHOW UHIYKLMH.
. Onbrrer @apanes.
. 3aBUCUMOCTb  HANpaBJICHUS  WHAYKIMOHHOIO TOKA OT  YCIIOBHHA  €r0
BO3HMKHOBEHUSI.
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25.

DIEeKTPOTEeHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamophuie padomoul u onvimol.

1

A A T o

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAONIOACHUIO  BJEKTPU3AUMM Tl  HMHAYKOWEH W 1OpH
CONPUKOCHOBEHHUHU.

HccenenoBanue AEHCTBUS NIEKTPAYECKOTO MO HA MPOBOJAHUKHU U IUAIIEKTPUKH.
COopka n mpoBepka pabOoThl SJEKTPHUECKOHN LIEMH MOCTOSHHOTO TOKA.

H3mepenne u peryampoBaHUe CUIIBI TOKA.

H3mepenne u peryaupoBaHue HANPSKEHHUS.

Hcecnenosanue 3aBUCHUMOCTH  CWJIBL TOKA, UAYLIETO 4YE€pe3 PE3UCTOP, OT
CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OneITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JJIEKTPUYECKOTO CONPOTUBIICHHUS
ITPOBOJHUKA OT €T0 JJIMHBI, IUTOIIAM MOTIEPEYHOTO CEYEHUS U MaTepraia.
[TpoBepka npaBuiia CIOKEHHUS HANPSHKEHUHI TIPH MTOCIIEI0BATEIIBHOM COCIMHEHUH
JIByX PE3UCTOPOB.

[TpoBepka mpaBuia st CUIIBI TOKA MIPH MAPALUIETIbHOM COCIMHEHUH PE3UCTOPOB.
OnpeneneHue pabOTHI AMEKTPHYECKOTO TOKA, MAYIIETO YePE3 PESUCTOP.
OnpeneneHne MOIHOCTU MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
Hccenenosanue 3aBUCUMOCTH  CWIBL TOKA, MAYLIETO 4YE€pe3 JIAMIIOUYKY, OT
HaMpPsHDKEHAS HA HEH.

Onpenenenune KIIJ] Harpesarens.

HccenenoBaHne MarHUTHOTO B3aMMOACHCTBUS TOCTOSIHHBIX MArHUTOB.

H3yyeHre MarHUTHOTO TOJII TMOCTOSHHBIX MAarHWTOB MPH HMX OOBEAMHECHWUW W
pa3aeneHum.

HccenenoBanue AEHCTBUS JIEKTPAYECKOTO TOKA HA MATHUTHYRO CTPEJIKY.

OneITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHUJIbI B3aMMOJCHCTBHS KATYIIKU C
TOKOM ¥ MarHMTa OT CUJIBI TOKA U HANPABJICHUS TOKA B KaTYIUKE.

H3yueHune neicTBrUsS MAarHUTHOTO T0JIL HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3yueHure padoThl AIEKTPOABUTATENS.

Hsmepenne KI1/] anexkTpoaBurareabHON yCTAHOBKH.

OneITbl MO MCCIECNOBAHUKO  SIBJICHUS  JJICKTPOMArHATHOM — MHIYKLMU:
MCCIIEA0BAHUE U3MEHEHUI 3HAUYECHUS U HANIPABIICHUS MHAYKIMOHHOTO TOKA.

9 KUIACC

Pasznen 8. Mexanunuyeckue siBJIeHHSI.

Mexanuyeckoe — ABwkeHue.  MarepuaneHas — Touka.  CucremMa  OTCYETA.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JBW)KCHHS. PABHOMEPHOE NPAMOJIMHENHOE IBUKEHHUE.
HepaBHOMepHOE NpAMONMHEHHOE ABMKEHUE. CpellHsAss U MTHOBEHHAs! CKOPOCTH TENa MpH
HEPAaBHOMEPHOM JIBMYKEHUH.



YckopeHnue. PaBHOYCKOPEHHOE MpsAMOJIMHEHHOE BUKeHHE. CBOOOJHOE MAlCHUE.
Omnbitsl ["anmunest.

PaBHOMEpHOE ABMXKEHUE TTO OKPY>KHOCTH. [Tepuoa u yacTtoTta oOpaineHus. JInnelinas
U YIIJIOBAs CKOPOCTH. LICHTPOCTPEMUTEINBHOE YCKOPEHUE.

IlepBeiii 3akoH HproroHa. Btopoit 3akoH Herotona. Tpetuit 3axkoH HbroTOHA.
[TpuHIMI CyHIEPNIOZULIANA CHIL.

Cwta ynpyroctu. 3akoH ['yka. Cuia TpeHUS: CHJa TPEHUS CKOJIBKCHUS, CHUJ1a TPEHUS
IIOKOS, IPYTA€ BUABI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTECHHUA. Y CKOPEHHE CBOOOJHOIO MAJCHUS.
JIBrkenue 1maHer BOKpyr ComnHua. IlepBas kocMuyeckas CKOpOCTb. HeBecoMOCTh u
[IEPETPY3KHU.

PaBHOBecre MaTepuanbHON TOUKH. AOGCOMKOTHO TBEPAOE TENO. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpallleHUuss. MOMEHT CWIibl. LIEHTp TsDKECTH.

HUmnynec Ttena. M3menenume wumnynbca. Mmnynse cunbl. 3aKOH  COXpaHEHUs
UMIyJIbca. PEakTUBHOE JBHKEHHE.

Mexannueckass paboTa W MOIIHOCTb. PaGoTa CWII TSKECTH, YHNPYTOCTH, TPEHUSL.
Ces3b 3Heprun M paboThl. [loTeHIMaNbHAS SHEPTHS TENA, MOJAHATOrO HAJl MOBEPXHOCTHIO
3emiu. [loreHnmManbHas 3HEPrus cKaroil npykKuHbl. KnHeTnyeckas sHeprus. Teopema o
KMHETUYECKON 3HEPIUU. 3aKOH COXPAHEHUS MEXAHUYECKON SJHEPIUH.

Hemoncmpauuu.

1. HaGnmroneHne MEXaHWYECKOTO MABWXKCHUS TeENa OTHOCUTENIbHO PAa3HBIX TEN

OTCHUETA.

2. CpaBHeHME TIyTEM MW TPACKTOPHA MABWXXEHUS OIJHOTO M TOrO JKE Tena

OTHOCHUTEJIBHO Pa3HBIX TEl OTCYETA.

H3mepeHnne CKOPOCTH U YCKOPEHHS IPAMOJIMHERHOTO IBHKEHUS.

HccnenoBanne npu3HaKoB paBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenne ABM>KEHUS Tella MO0 OKPY>KHOCTH.

HaGnroneHne MexXaHM4ecKUX SIBJICHHN, MPOMCXOMALNIMX B CHUCTEME OTCUETA
«Temexxka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBW)KEHWUW OTHOCHUTENIBHO
KaOuHeTa PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHMS TEJIa OT MACCHI TeJIa U JEHCTBYIOILEN HA HETO CUIIBL

8. HaOnroneHue paBeHCTBA CHII TPU B3aUMOJICHCTBUY TET.

9. HM3MmeHeHue Beca Tena Npu YCKOPEHHOM JIBHYKEHUU.

10. Ilepenaua uMmIryabsca npu B3auMOIEHCTBUM TEI.

11. [TpeoOpazoBanust SHEPTUH NMPH B3aUMOACHCTBUM TEIL.

12. CoXpaHEeHHE UMITYJIbCA TIPU HEYIIPYTOM B3aUMOCHCTBUN.

13. CoXpaHEHHE UMITYJIbCA TPXA a0CONTOTHO YIIPYTOM B3aUMOJCHCTBUU.

14. HaGnmroneHre peakTUBHOTO IBH>KEHUSI.

15. CoXpaHEHHE MEXaQHMYECKOH SHEPTUM TIPA CBOOOTHOM NAACHUU.

o v ok~ w



16.

CoxpaHEeHHE MEXaHWYECKOH JHEPruM NPH [BWKECHHUHM Tena MNOI ACHCTBHEM
OPYKUHBIL.

Jlabopamopnuvie padbomout u onvimel.

1

10.

11.

KoHcTpyupoBanue Tpakta 1jisi pa3roHa U AAJbHEHIIEr0 pABHOMEPHOTO JIBUYKEHUS
HIAPUKA WK TENEKKH.

Onpenenenne cpeaHel CKOPOCTH CKOMBKEHUS OPyCKa WM ABM)KCHHS [APHKA 1O
HaKJIOHHOM IIOCKOCTH.

OnpeneneHne YCKOPEHHs Tella TPA PaBHOYCKOPEHHOM ABM)KEHUU 10 HAKIIOHHOM
TUTOCKOCTH.

HccenenoBanue 3aBUCMMOCTH YT OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHYKEHUH
0€3 HaYaJILHON CKOPOCTH.

[TpoBepka rMMOTE3bI: €CIM NPU PABHOYCKOPEHHOM JBMKEHUM O€3 HaYaJIbHOM
CKOPOCTH TMYTH OTHOCATCS KaK PsA HEYETHBIX YHCET, TO COOTBETCTBYIOIIME
NPOMEKYTKHA BPEMEHHN OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBKEHHS OT CHJIBI HOPMAJIBHOTO
JABJICHUSI.

Onpenenenne K03PPUIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

Onpenenenne padoTel CHIIBI TPEHHMS MPUA PABHOMEPHOM JBI)KEHUHU Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne paObOTHI CHJIBI YIPYTOCTH MPH NOABEME T'Py3a € HCIOJIb30BAHHEM
HEMOJBHYKHOTO Y TIOJIBUYKHOTO OJIOKOB.

H3yueHne 3aKk0HA COXPAHEHHSI SHEPTUU.

Pa3nen 9. Mexanudyeckue KojJeO0aHusl H BOJIHbI.

KonebarenbHoe nBuskeHue. (OCHOBHBIE XapPAKTEPUCTUKKM KOJICOAHWN: MEPHOI,
4aCTOTa, aMIUTATY1a. MaTreMaTuyeCKnii U PY>KUHHBIIA MAasSTHUKH. [ [peBpaienue sHepruu
npH KoJaeOaTenbHOM JBHKCHHH.

3aryxatomue KojeOaHusi. BbiHYKIeHHbIE KoneOanus. Pe3onanc. MexaHWdeckue

BOJIHBI.

CBoiicTBa MEXaHMYECKUX BOJIH. [IpOJOSIBHBIE W MONEPEYHBIE BOJHBL. JlIMHA

BOJIHBI M CKOPOCTb €€ pacnpoCTpaHeHUs. MEXaHWYECKUE BOJHBI B TBEPIAOM TEIIE,
CEHCMHUYECCKHUE BOJIHBI.

3Byk. ['poMkoCTh 3Byka H BbICOTA TOHA. OTpaxkeHue 3Byka. HMHPpa3Byk u
VIBTPa3BYK.

Hemoncmpauuu.

1

2
3
4.
5

HabGnronenune xonebanuii Ten noj 1EHCTBUEM CHITbI TSPKECTH M CHJIBI YIIPYTOCTH.
HaGnronenune konebanmii rpy3a Ha HUTH U HA TIPY>KHAHE.

HaGnronenne BeIHYKICHHBIX KOJICOAHWI U PE30HAHCA.

PacnpoctpaHenue npo1oJbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN ).

HabmroeHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.



6.

AKYCTAYECKHI PE30HAHC.

Jlabopamopnuvie padbomout u onvimel.

1.
2.
3.

7.

Onpenenenne 4acToThl U MEpUoIa KoJIeOaHUi MaTeMaTH4eCKOro MassTHUKA.
Onpenenenne 4acToThl ¥ MEprUoaa KoJIcOaHWil MPY>KWHHOTO MASTHHKA.
HccnenoBanue 3aBUCHMOCTH MEpPUOJA KOleOaHWH MOABEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccenenoBanne 3aBUCMMOCTH TEpUOJA KOJNEOAHWA NPYKMHHOIO MAasTHHKA OT
MAacchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH NEPHOA KOJIeOaHWii Tpy3a, MOJBEIHICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITEI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh MEpUOAa KOJIeOaHWH MPY>KUHHOTO
MasiTHUKA OT MACChI FPy3a U >KECTKOCTH MPY>KUHBI.

H3mMepeHne ycKopeHust CBOOOTHOTO MaICHHUS.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M JIEKTPOMATHUTHBIE BOJIHBL

DNEKTPOMArHUTHOE IOJIE. DNEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
BNEKTPOMATHUTHBIX  BONH. [llkajia  JJIEKTPOMAarHWTHBIX  BOJH.  Mcnone3oBanwue
3JIEKTPOMATrHUTHBIX BOJIH JJII COTOBOM CBSI3H.

OneKTpoMarHuTHas npupoaa ceeta. CKOpOCTh CBETA. BOTHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.
2.

CBOICTBA PJIEKTPOMATrHATHBIX BOJIH.
BoHOBEIE CBOCTBA CBETA.

Jlabopamopnuvie pabomut u onvimel.

1

H3yueHne CBOMCTB 3NEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHIBHOTO TeAE(POHA.

Pasznen 11. CBeToBbIe SIBJICHHSL.

JlyueBas mogmenb cBera. Mcrounuku ceera. [IpsMonuMHEHOE pacnpoCTpaHeHue
ceera. 3armenuss Comnna u Jlynel. OtpakeHue cBera. [Inockoe 3epkayio. 3aKkoH
OTPKCHUS CBETA.

[Ipenomnenue cBera. 3aKOH MPENOMIIEHUS CBETA. [10JIHOE BHYTPEHHEE OTPAKEHHE
cBera. Mcnosib30BaHKWE MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECCKUX CBETOBOIAX.

Jlunza. Xoxa nyyeit B nmH3e. Onthueckas cuctema (poroamnmapara, MEUKPOCKONA U
Teseckona. ['1a3 kak onTudecKasi CucTemMa. biim30pyKoCTh U JAITBHO30 PKOCTD.

Paznosxenne Oenoro ceera B crnekTp. OnbiTel HetoToHA. ClOXKEHHE CHEKTPATBHBIX
UBETOB. JlUucniepeus ceera.

Hemoncmpauuu.

1

2
3
4.
5

[IpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonmy4yeHnne n300pakeHHiA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OnTHYeCKuid CBETOBOJI.



6
7
8.
9

Xoa nyueil B coOMparoeii JInH3e.

X0 ny4ei B pacCEeUBarOLIE JIMH3E.

[Tonmyuenne n300paske€HU ¢ TOMOILBIO JIMH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIA.

10. Moaens riiasa.

11. Paznoxenue 6e10ro CBETa B CHEKTP.

12. [lonmy4eHue Oen0ro CBETa MpH CJA0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuvie pabomul u onvimeol.

1.
2.

N o vk

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHKS CBETOBOT'O JIyua OT YIJia MaeHUs.
H3yueHue xapakTepucTUK U300paKEHMsI MPEIMETA B MIIOCKOM 3€pKaJie.
Hccnenopanue 3aBUCUMOCTH yIJia MPETOMJICHHMS] CBETOBOTO Jiyya OT Yyrja
NaJIcHUs Ha TPAHUIIE «BO3YX—CTEKIION.

[Tonyuenue n300paskeHUii ¢ TOMOLIBIO COOMPAOIIEH JTMH3BI.

Onpeaenenue GOKYCHOTO PACCTOSIHUS M OMTUYECKON CUITbI COOMPAIOLICH JTMH3bI.
OMNbITH MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OMnbITHI 110 BOCIPUSTHIO I[BETA MPEAMETOB MPHU UX HAOIIOAECHUH YEPE3 LIBETOBBIE
(UIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OnsbiTel  Pezeppopna w mnnaHetapHas Moaenb aroma. Mogens aroma bopa.
Hcenyckanue v noryioneHue ceera aroMoM. KBaHTel. JIMHEHYaTbIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oeta- U ramma-uziaydeHus. CTpOCHUE aTOMHOIO sapa.
HyknonHas mozens aroMHoro sapa. M3oronel. PagunoakrusHeie npespaiieHus. [lepuon
noJypacrnaaa arTOMHbIX JED.

S nepHble peakuuu. 3aKOHBI COXPAHEHUs 3aps0BOr0 U MAacCOBOTO YMCEN. DHEPrus
CBA3M aTOMHBIX saep. CBsA3b Macchl W 3HEpruM. Peakumm cuHTE3a W ACIECHUS SACD.
Hcrounuku sHeprun CoHLa U 3BE3N.

S nepuas sHepreTuka. J[eMCTBUS paIMOAKTUBHBIX U3JTyYCHUH HA KUBBIC OPraHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6.

CnexTpbl U3Ty4YEHUS U MOTJIOIIEHUSI.

CnexTpbl pa3nMYHbIX Ta30B.

CnexTp BOgOpoOaa.

HaOmtonenue TpekoB B kamMmepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOIINX U3TyUYCHUH.

Perucrpanus usiyueHus MPUPOAHBIX MUHEPAIOB U MMPOAYKTOB.

Jlabopamopnuie padomut u onvimel.

1.
2.

HabmroeHue CriIoMHbIX U JIMHEHYAThIX CIEKTPOB U3JTyUEHMUS.

HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUM YACTHIIBI IO TOPMO3HOMY MYyTH (TI0
¢dororpadusim).

H3mMepeHue paoakTUBHOTO (oHa.



IHoBTOpHUTEIBLHO-0000 1AM MOIYIb.

[ToBTOPUTENBEHO--0000IIAOIMIMKA MOJYJb MNPEAHA3HAYEH JUIsl CUCTEMAaTH3allud W
0000IEHNsT MPEAMETHOTO COAEPKAHUS M ONBITa ACATEIIbHOCTH, MPUOOPETEHHOrO MpPH
W3YYCHHH BCErO0 Kypca (M3HMKM, a Takke JJs [MOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (PU3UKE Ui 00yYaroIMXCsl, BEIOPABIIMX ATOT YUCOHBIM
IpPEIMET.

[Ipn wW3y4eHUM JAHHOTO MOMAYJSl PEAIM3YIOTCI W CUCTEMATHU3HPYIOTCS BHJBI
JESATENIbHOCTH, HA OCHOBE KOTOPBIX OOECMEUMBACTCA AOCTHKCHHE MPEAMETHBIX U
METaNPEIMETHBIX TIJTAHUPY EMBIX PE3yJIBTaTOB 00yueHwus, (dopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh. OCBOCHHE HAYUYHBIX METOJ0B UCCIICAOBAHUS SIBICHUIA
OPUPOJBI U TEXHUKH, OBJIAJICHUE YMECHUSIMH OOBACHATH (PU3HUYECKUE SBICHMS, TPUMEHSS
NOJIyYECHHBIEC 3HAHMSI, PEIIATh 3aa41, B TOM YHCJIE KAYECTBEHHBIE M SKCIIEPUMEHTAILHBIE.

[IpMHIMNHAATBEHO ACATENLHOCTHBIN XapakTep AAHHOTO Pa3/ieia Peaiu3yeTcs 3a CUET
TOr0, 4TO 00YYAKOIIKECS BBIOIHSIIOT 3aJaHHs], B KOTOPBIX UM MPEJIaracTcs:

HA OCHOBE MOJIYYCHHBIX 3HAHWI PACIO3HABATh U HAYYHO OOBACHITH (PU3NUYECCKHUE
SIBJICHHS B OKPY’KAIOIIEH IPUPOAE U ITOBCEAHEBHOM KU3HU,

MCIOJIb30BaTh HAYYHBIC METOMbI UCCIEA0BAHUS (PU3HMUECKUX SIBJICHHM, B TOM YHUCIIE
JUTS. POBEPKH THIOTE3 U MOTYUYEHUS TEOPETUUYECKUX BBIBOJIOB;

OOBACHATH HAYYHBIE OCHOBBI HAWOOJIEE€ BAKHBIX JOCTH)KEHHUH  COBPEMEHHBIX
TEXHOJIOTHI, HampUMeEp, NPAKTHYECKOTO HCIOJIB30BAHMUS PA3TUYHBIX HCTOYHUKOB
SHEPrMM HAa OCHOBE 3aKOHA MPEBPALICHUS W COXPAHCHUST BCEX M3BECTHBIX BHUOB
SHEPIUU.



HHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA HPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

H3yueHne (U3MKH HA YPOBHE OCHOBHOIO OOLIEro 00pa3OBaHWsl HAIMPABJICHO Ha
JOCTMKCHHE  JIMYHOCTHBIX, METANPEIMETHBIX M  MPEIAMETHBIX 00pa3oBaTEeIbHBIX
PE3YIBTATOB.

B pesynbrare mzyueHus (PU3MKA HA YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs Y
oOyyatonierocs 0y 1yT c(hOpMUPOBaHBI CICTYIONINE JIMYHOCTHBIC PE3YJIBTATHl B YACTH
e 1) maTpHOTHYECKOr0 BOCTIMTAHHS:

e — TMPOSBICHUE HWHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUCKOMN
(u3nUECKO HAayKH,

e — LIEHHOCTHOE OTHOLIEHUE K TOCTHXKEHUSAM POCCUMCKUX YUEHBIX--(DU3HKOB;

e 2) rpakAaHCKOrO M 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

e — TOTOBHOCTb K AQKTMBHOMY YYaCTHIO B OOCYXJCHHM OOIICCTBEHHO 3HAYMMBIX W
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKAM TPUMEHCHHEM JOCTHXKECHUH
(u3nKH;

e — OCO3HAHME BAKHOCTH MOPAJIBHO--3TUUYECKUAX TTPUHLMIIOB B ACATEIIBHOCTH YUEHOTO;

e 3)3CTEeTHYECKOTr0 BOCIMTAHUS:

e — BOCIPHUATHE OSCTETUYECCKMX KayeCTB (PHU3MUECCKOH HAykh: €€ TapMOHWYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e — OCO3HAHWE LECHHOCTH (PU3MYECKOH HAYKM KAK MOIIHOTO MHCTPYMEHTA IMO3HAHWS
MHpa, OCHOBBI PA3BUTHS TEXHOIOTHN, BOXKHEHNIIIEA COCTABIIAIOIIENA KYIBTYPHI;

e — pa3BUTHE HayyHOH JrOOO3HATENBHOCTH, MHTEPECa K  HMCCIEN0BATEIbCKON
NEATENBHOCTH,

e 5) popmupoBaHus KYJbTYPbI 310POBbS1 H SMOLHOHAJBHOI0 0J1arONoJyYHsi:

e — OCO3HAaHHME LEHHOCTM Oe3omacHoro o0pa3a JKM3HA B  COBPEMEHHOM

TEXHOJIOTMYECKOM MHUPE, B&KHOCTH MPaBUil OE€30MACHOTO MOBEICHUS HA TPAHCIIOPTE,
HA JOPOrax, ¢ JMEKTPUYECCKAM U TEIJIOBBIM O0OPYAOBAHUEM B JJOMAIIHUX YCIOBHUSAX,

e — c(OpMHPOBAHHOCTH HABbIKA PE(ICKCHM, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U
TaKOro K€ MpaBa y APyroro 4eaoBeKa,;

e 06) TPYAOBOIO BOCIIUTAHHS:

e — QAKTMBHOE YYacTHE€ B PEIICHAM TMPAKTUYECKUX 3a1a4 (B paMKaxX CEMbH,
o0pa3oBaTeabHON OpraHu3aluu, Topoja, Kpas) TEXHOJOTHMYECKOH W COLMAIbHOMN
HAMPABJICHHOCTH, TPEOYIOIIMX B TOM YUCIEC U (PU3NUECKUX 3HAHWH;

e — MHTEPEC K MPAKTUYECKOMY M3YUEHHIO IPOQECCHIA, CBA3aHHBIX ¢ (PU3UKOIA;

e 7)3KOJOTrHYECKOT0 BOCIIMTAHUS:



— OpMEHTALMs HA MPUMEHEHUE (PU3MUECKUX 3HAHWI JUIs PELICHUsS 3ada4 B 00JIacTu
OKPY>KAIOLICH Cpeapl, TUIAHUPOBAHWS TOCTYNKOB M OLICHKM WX BO3MOXKHBIX
NOCJIEACTBHIMA ISl OKPY>KArOIIEHN CPebL,

— O0CO3HaHMWE T00ANBHOIO XapakTepa SKOIOTMUYECKUX TPOOIEM U MyTeH UX PELICHHUS,
8) apanTanmu K H3MEHSIOIUMCS YCJI0BUSIM COLUAIBLHOI U PUPOIHOI Cpeabl:

— NOTPeOHOCTh BO B3aMMOJCHCTBUM TPH BBHITOJHECHWM WCCIEAOBAHUNA W MPOEKTOB
(pM3AYECKOI HAMTPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHUX;

— NIOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3 MPAKTHUECKYIO ACITENBHOCTD,

— MOTPEOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHWIA, B TOM 4YHMCIIC (OPMYIUPOBATH UJIEH,
TOHSTHS, TUIOTE3bI O PU3HUECKUX OOBEKTAX U SBJICHUSAX;

— O0CO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHWUH M KOMIIETCHTHOCTEH B 00J1acTH
($u3nKH;

— IUTAHAPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUM HOBBIX (PU3NUYECCKUX 3HAHHUIA,

— CTPEMJICHUE AQHAJIM3MPOBATh M BBIABISATH B3aUMOCBSI3M NPUPOJBI, OOIIECTBA U
SKOHOMHMKH, B TOM YMCJIE ¢ UCIIOJb30BAHUEM (PU3NUYECKUX 3HAHMUIA,

— OLCHKA CBOMX JCHCTBUN C YYETOM BIUSIHUS HA OKPYXKAIOLIYIO CPENy, BO3MOKHBIX
TII00ATBHBIX MOCIIEICTBUH.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs mporpaMMbl Mo (PU3MKE HAa YPOBHE OCHOBHOIO OOLIErO

oOpazoBaHus y oOyyarolierocss OyayT c()OpMUpPOBaHbI MeTamnpeAMeTHbIE Pe3y/bTaThl,
BKJTIOUAIOIIME MTO3HABATE/IbHBIE YHUBEPCATbHBIC YUCOHbIC NCHCTBHUSA, KOMMYHUKATHUBHBIC
YHUBEPCATIbHbIC yUeOHBIC ACHCTBYS, PETYISATUBHBIC YHUBEPCATIbHBIC yUeOHBIC ACHCTBHUSI.

Ilo3HaBaTebHBIC YHHBEPCAJIbHbBIC YUeOHbIE AeHCTBUA

ba3oBbie Jjornyueckue AeiicTBUS:

e BBISIBJIATH M XapPAKTEPU30BATh CYLICCTBEHHBIE MPU3HAKK OOBEKTOB (SIBJICHMIA ),

e YCTAHABIIMBATH CYIICCTBEHHBI NpPH3HAK KIAacCU(UKALMKA, OCHOBAHHS JIst
0000LICHNS U CPAaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B paccMarpuBacMbIX (QakTax,
JAHHBIX U HAOMIOICHUSX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSM,

e BBISBJIATh NPUYMHHO--CJIEACTBEHHBIE CBA3H MPU MU3YyUYEHUN (DU3HUYECKUX SBICHUAN
U MPOLIECCOB, AEaTh BBIBOABI C MCIOJb30BAHUEM ACTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOYECHHH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBS3AX (PM3NYECCKUX BEJIMYMH,

e CaMOCTOSITENIBHO BBIOMpaTh CHOCOO peleHus y4eOHOM (U3MYEeCKO 3amaun
(CpaBHEHUE HECKOJIBKMX BAPUAHTOB PEIIEHUS, BBIOOP HAMOOJIEE MOAXOIAIIETO C
YUETOM CAaMOCTOSTEIBHO BBIICTIEHHBIX KPUTEPHUEB ).



ba3oBbie ucciien0BaTeIbCKHE AeHCTBUS .

UCIOJIb30BATh BOMPOCHI KaK UCCIICOBATENBCKUA HHCTPYMEHT MO3HAHMS,
MPOBOJIUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIA
(U3HYECKUI SKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NYECKOTO SIBJICHUS,
OLICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIMIO, MOTYYEHHYIO B
XO0JI€ UCCNIEAOBAHUS WK SKCIIEPHUMEHTA,

CaMOCTOATEAbHO (PopMyupoBaTh O00O0OMICHUS M BBIBOJABI IO PE3yJbTaTam
NPOBEAEHHOTO HAOIFOICHUS, ONBITA, UCCIICIOBAHMS,

MPOrHO3UPOBATh BO3MOKHOE JAJIbHEHINIECE Pa3BUTUE (PUBNUYECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKECHUSI 00 WX Pa3BUTUUM B HOBBIX YCIIOBHUSX M
KOHTEKCTaX.

PabGora ¢ nunpopmanueii:

OPUMEHATH PA3JIMYHBIE METOJIbI, MHCTPYMEHTHI M 3aMPOCHI MPU MOUCKE U OTOOPE
WH(pOPMALMM WM JAHHBIX C YYETOM NPEUIOKCHHOH y4eOHOUN (pr3nueckoi
3a/1a4H;

aHAJIM3UPOBATh, CHCTEMATU3WPOBATh M  HMHTEPOPETUPOBATH  HMH(POPMALHIO
PA3IAYHBIX BUAOB U (POPM IPEACTABIICHUS,

CaMOCTOSITENIHO BBIOMPATH ONTHMAIBHYIO (POPMY MPEACTABIECHUS UHPOPMALUHU U
WTIOCTPUPOBATH PELIACMBIE 3aJJa4/ HECIIOKHBIMU CXEMAaMU, TMarpaMMamMu, HHOH
rpadukoit U KX KOMOUHAIASIMH.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIC ACHCTBHS:

B X0/i¢ 00CYXJIeHHs y4eOHOrO Marepuania, pe3yJbTaToB Jad0paTOpHbIX padoT U
IPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY OOCY>KAAEMOM TEMbI U BBICKA3bIBATh
WJIcU, HAlleJICHHbIE HAa PELICHUE 33aJa4d M TOJJCp)KaHue OarokenareibHOCTH
0O11ICHUS,

COMOCTABJISITh CBOM CYXKACHUS C CYKICHMSIMU JAPYTMX YYaCTHUKOB JMAJIOra,
OOHapy>KUBaTh Pa3IMuMe U CXOACTBO MO3UILIMIA;

BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MACbMEHHBIX TEKCTAX;

nyONIMYHO TPEACTABNIATH PE3YJbTAThl  BBIMOJIHEHHOTO (DPU3UYECKOTO  OIMbITA
(9KCTIEPUMEHTA, UCCIIEAOBAHUS, TPOEKTA);

NOHUMATh M HCHOJb30BaTh MPEUMYILECTBA KOMAHIHOH M MHIUBUAyaJbHON
paboTHI IPU PEIIEHUN KOHKPETHOM (PU3NYECKON TPOOIIEMBI,

OPUHUMATh LEIM COBMECTHON AEATENIbHOCTU, OPraHU30BbIBATH ACHCTBUS MO €€
JOCTWKEHUIO:  PaclpeNesiaTh poJi, OOCYKAaTh MPOLECCHl W PE3YJIbTaThl
COBMECTHOM paboTel, 00001aTh MHEHUSI HECKOJIBKUX JIFOCH;

BBIMOJIHATH CBOKO YacTh PadOThI, TOCTUTas KAUECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HAMpPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMU YJICHAMU KOMAH/IbI;
OLIEHMBATh KA4YeCTBO CBOEr0 BKJIaga B OOLIMA TPOAYKT TO KPUTEPHUSIM,
CaMOCTOSTENBHO C(POPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHSI.



PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeHCTBUS

Camoopranusanusi:

BBISIBJISITH MPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYHOIIMX st
pewmeHust GU3NYECKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUS PEIICHUH (MHAMBUAYATBHOE,
NPUHATHE PELIEHUS B TPYIIIE, TPUHATUE PELICHUI TPYyIION);

CaMOCTOSITENTIEHO COCTABIISATh AJITOPUTM PELICHUS (PU3HUECKON 3a1a4u WM TIJIaHa
UCCIIEA0BAHNS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATH MPEAaracMble BAPUAHTHI PEIICHUH;

Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJILHBIN HHTEJJICKT:

JABaTh aICKBATHYIO OLEHKY CUTYalluu U NPEIararh MjaH €€ N3MEHECHMUS,
OOBSCHSTh MPUYHHBI JOCTH)KEHUS (HEIOCTHXKEHUS) PE3YJIBTATOB ACATEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHS
(PM3NYECKOr0 MCCIEAOBAHUS WM TPOEKTA) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
W3MECHUBIINXCS CUTYALMiA, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATBH COOTBETCTBUE PE3YJIbTATA LENIA U YCIIOBHUSM;

CTaBUTh C€0s HA MECTO IPYroro 4ejoBeKa B XOAC Cropa WIA AWCKYCCHM Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTHKY IPYIoro;

NPHU3HABaTh CBOE MPaBO Ha OMMOKY MPU pPEUICHHH (PU3MYECKHX 3a7a4 WM B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE 5KE MPABO IPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K koHily oOyueHus B 7 kjacce NPEAMETHBIC Pe3yJbTarbl Ha Oa30BOM YPOBHE
JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUYAKOUTUXCS] YMEHUIA:

UCMOJIb30BaTh TMOHATUS: (U3UUYECKUE U XUMHUUECKUE SIBJICHUS, HAONIOIEHUE,
DKCIEPUMEHT, MOJIENIb, TUIOTE3a, CAWHUILBI (U3NYECKUX BEIIMYMH, aToM,
MOJICKYJIa, arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUIKOE, ra3000pa3HOE),
MEXAHUYECKOE JBIKEHHE (PABHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE),
TPAcKTOpHs, PABHOACHCTBYOWMAs cuia, AcopManms (ynpyras, IiacTuueckas),
HEBECOMOCTh, COOOIAOIINECS COCYIbI;

paznuyarh sBjacHUAs (AUQQy3us, TEWIOBOE JBUKCHUE YaCTUIl BEUICCTBA,
PaBHOMEPHOE ABMKEHUE, HEPABHOMEPHOE JIBUKCHUE, UHEPLIUS, B3AUMOJICHCTBIE
TEJl, PABHOBECHE TBEPABIX TENl C 3aAKPEIJIEHHOH OChIO BpallleHUs, Mepeaada
JaBJCHUST TBEPABIMM TEJIaMU, XUAKOCTSIMHU U razamu, arMoc(pepHoe AaBiEeHHE,
IJIaBaHUE TEJ, NPEBpAlllCHUs] MEXAHMUYECKOM SHEpPrum) Mo ONUCAHUIO MX



XapakTEepHBIX CBOWCTB W HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JAHHOE
(pU3nYECKOE SBIICHUE,

pAcro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SIBIICHUH B OKPY’KAKOLIEM
MUPE, B TOM 4HCIIC (PU3HYECKUEC SIBICHUS B MPUPOJE. MPUMEPHI JBHXKCHUS C
Pa3IMYHBIMU CKOPOCTAMH B JKMBOW M HEXABOM IMPUPOAE, NEWUCTBUE CUIIBI TPEHUS
B NMPUPOJIE U TEXHUKE, BIMSHUE aTMOC(EPHOTO NABJICHHS HA >KUBOH OPraHu3M,
IUTABAHKWE PbIO, phIYard B TEJIE YEJIOBEKA, NMPU 3TOM MEPEBOANUTH MPAKTUUYECKYIO
3a1a4y B yUYEOHYIO, BBLACATh CYLICCTBEHHBIE CBOMCTBA (IPU3HAKHK) (PU3NYECCKUX
SIBJICHUM

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tl W (DU3NYECCKUE SIBIICHWS, HCIIONB3Ys
(u3nyecKkue BENUYMHBI (Macca, OOBEM, TUIOTHOCTb BEIIECTBA, BPEMS, IYyTh,
CKOPOCTB, CPEIHsAsl CKOPOCTh, CWJIA YIPYIOCTH, CHJIa TSHKECTH, BEC Tella, CUia
TPEHMsI, AABIICHUE (TBEPAOrO Tea, >KAAKOCTH, Ta3a), BBITATKABAIOIIAS CHWIIA,
MEXaHW4YeCKass padoTa, MOLIHOCTh, IMJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
NOJIE3HOTO NECHCTBUS MEXAHW3MOB, KMHETUYECKAash M MOTCHLMAJIbHAS SHEPIus),
OPA ONWCAHWU MPABWIBHO TPAKTOBATh (PU3MYECKUANA CMBICIT HMCHOIB3YEMBIX
BEIMYMH, WX OOO3HAUEHUS W CIWHULBl (PU3MYECKUX BEIMYHMH, HAXOIUTh
(OpMyJIbl, CBS3BIBAOIIKAEC JAHHYHO (PU3WYECKYIO BEIMYMHY C JPYTHMH
BEIIMYMHAMU, CTPOUTH TPa(PUKN H3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJTMYMH,
XapaKTEepU30BaTh CBOMCTBA TeN, (PM3NYECKUE SIBICHUS W MPOLECCHI, MCHOIB3Ys
npaBuja CJIOKEHUS CWI (BAOJb OJHOM mpsimoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXHMMeEna, TPaBWJIO PaBHOBECHs peiyara (OJIOKa), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHEHUs MEXAHWYECKONW DHEPruu, Ipud OTOM JaBarh
CIIOBECHYKO (POPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAYKEHUE,

OOBACHATh (PU3NUYECCKHUE SIBJICHUS, TPOLECCH M CBOWCTBA TEN, B TOM YKCIIE U B
KOHTEKCTE CUTYallMidi MPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa.  BBISBIATH
NPUYUHHO--CJICACTBEHHBIE CBSI3M, CTPOUTH OOBIACHEHWE W3 1—2 JOTMYECKUX
11aroB ¢ Onopoit Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHHNA, (PU3NUECKAX
3aKOHA WM 3aKOHOMEPHOCTH;

pelmare pacyéTHblE 3aAaud B 1-2 NOEHCTBUS, MCMONB3YsS 3aKOHBI M (POPMYIIBL,
CBA3BIBAKOIIME (PU3MUECKUE BEIUYMHBI. HAa OCHOBE aHAJM3a YCIOBUS 3aJayd
3aMKUCHIBATH KPATKOE YCIOBUE, MOACTABIATE (PU3HUECKUE BETUUMHBL B (JOPMYIIBI U
OPOBOAWTH PACUEThl, HAXOAUTh CHPABOYHBIE JAHHBIE, HEOOXOAMMBIC st
pelIeHUsT 3a7a4, OLECHUBATh PEAIUCTHYHOCTh NOJYYEHHOW  (pru3nueckoi
BEJINYMHBIL,

pacro3HaBarb MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTH MPU MOMOLIM (PU3HUECKUAX
METOAO0B, B ONMUCAHWU HCCIEIOBAHMSA BBIACIATH MPOBEPIEMOE MPEANIOI0KEHUE



(rumoTe3y), pa3nuyarh U MHTEPHPETHPOBATH MOJYUYCHHBIH PE3yJbTaT, HAXOAUTh
OIMUOKK B XOJI€ OMbITA, IENATh BEIBOJBI M0 €70 PE3yJIbTaTaM,

OPOBOAWTH OMBITEI N0 HAOIIOACHUIO (DU3HUYECKUX SIBICHUNA WM (PU3HYECKUX
CBOWMCTB Tei: (POPMYJMPOBATh NPOBEPSEMBIC MPEANOIONKEHUS, COOMpAThH
YCTAHOBKY M3 NPEAJIOKEHHOTO OOOpPYIOBaHMs, 3alKCHIBATh XOJ ONbITa M
(hOopMyMpPOBaTh BHIBOJIBI,

BBITIOJIHATh NPSMBIE M3MEPEHUS PACCTOSHUS, BPEMEHHM, MacChl Tena, 00bEMa,
CWJIbI U TEMIEPATYPHl ¢ MCMOIB30BAHUEM AHAJIOTOBBIX W LU(POBBIX MPHOOPOB,
3aMKUChIBATh MOKa3aHUsl TPUOOPOB ¢ YUETOM 3aAaHHON aOCONFOTHON MOrPEITHOCTH
U3MEPEHUI;

NPOBOANTH UCCIIETOBAHUE 3ABUCUMOCTH OAHOHM (PU3HUYECKOM BETMUMHBI OT IPYyTrOi
C WCHOJIb30BAHMEM TMPSAMBIX M3MEPEHHI (3aBUCUMOCTA TNYTH PABHOMEPHO
ABMXKYLIETOCS T€a OT BPEMEHM JBHXKECHUS TEJA, CUJIbI TPEHUS CKOJIBKEHUS OT
BeCa Te€ja, KayecTBa OOpaOOTKM MOBEPXHOCTEH TET W HE3aBUCUMOCTH CHIIbI
TPEHHsI OT IJIOUIAJAA CONPHKOCHOBEHMS TEN, CUJBl YIPYTOCTH OT YAJUHEHUS
NOPYKUHBI, BBITAJIKUBAIOUICH CUJIBI OT 00bEMA MOrPY>KEHHON 4YacTH Tena U OT
TUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH TeENa, OT TMyOWHBI, Ha
KOTOPYIO NOTPYKEHO TEJO, YCIOBHN MIJIABAHUS TEM, YCIOBHI PAaBHOBECHS pblUuara
n OJIOKOB), Y4aCTBOBAaTh B IJIAHUPOBAHUM Y4YEOHOTO MCCIICAOBAHUS, COOMpaTh
YCTAHOBKY W  BBINOJHATH W3MEPEHUS, CIEAysd MNPEMIOKCHHOMY — IUIAHY,
(pUKCUPOBATh PE3YJIBTATHI MOJYYEHHOW 3aBUCHMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TPEMIOKEHHBIX TAONWI W rpauKoB, JENATh BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHHSI,

NPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NYECKMX BEIMYMH (IJIOTHOCThH BEIIECTBA
JKUJKOCTH W TBEPIOrO TeENla, CWJIA TPEHHS CKOJBXCHHS, NABICHHUE BO3/yXa,
BBITATKMBAIOIIAS CHJIA, JACKHCTBYIOIIAS Ha MOTPYKEHHOE B SKUAKOCTb TENO,
KO3(Q(PUUUEHT  MOJNE3HOr0  JIEHCTBUS  MPOCTBIX ~ MEXAHW3MOB),  CIEIys
NPEUIOKEHHOW ~ WHCTPYKLMH: TPW  BBINOJHEHUM  M3MEPEHHMA  cOOMpaTh
AKCIEPUMEHTAJIBHYIO YCTAHOBKY W BBIYMCIIATH 3HAUEHUE UCKOMOW BEJTMYMHBI,
coONIOaTh MpaBWJIa TEXHUKM Oe30macHOCTH npu padore ¢ 1adoparoOpHbBIM
000pyAOBaHUEM;

YKa3bIBaTh MPHHLMIBI JACHCTBHAS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JAMHAMOMETP, COOOLIAIOIIMECS  COCYAbl, OapoMeTp, phlvar,
MOJIBIKHBIN 1 HEMOABMIKHBIN OJIOK, HAKJIOHHAS MIOCKOCTE;

XapaKTepU30BaTh MPHUHLMIBI ACHCTBHS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOH Ha WX OMHUCAHUA (B TOM YMCIIE. MOAWINITHUKA, YCTPOMCTBO
BOJONPOBOAA, THAPABIAYECKANA TPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOH
HACOC, apEeOMETP), HCIMOJb3ys 3HAHUSL O CBOMCTBaX (PU3MYECKUX SBJICHUN U
HEOOXOMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,



OPUBOIUTE TPUMEPBl (HAXOAUTH HH(POPMALMID O MNPUMEPAX) MPAKTAUYECKOTO
UCIOJb30BaHUsl (PU3NUYECKUX 3HAHWN B MOBCEIHEBHOM KM3HU M1l 00ECIICUEHUS
0e30macHOCTH Mpu OOpalleHuH ¢ MPUOOPAMH M TEXHUYECCKHMMM YCTPOHCTBaMH,
COXPAHEHUSl 30POBbsS W COOMIOJCHHS HOPM SKOJOTHYECKOTO MOBEACHHS B
OKPY>KaroIIeh Cpeae,

OCYILECTBIATE OTOOP MCTOYHUKOB MH(popManmu B MIHTEpHETE B COOTBETCTBUM C
3aJaHHBIM TTOMCKOBBIM 3allpOCOM, HA OCHOBE WMEIOLIMXCSA 3HAHUA U MyTEM
CPaBHCHHUS PA3JIMYHBIX MCTOUYHUKOB BBIACIATH MH(OPMALMIO, KOTOPAs SBISAETCS
NPOTUBOPEUMBOMA UM MOXKET OBITh HEJOCTOBEPHOIA;

UCIOJb30BaTh MPH BBIMOJHCHUM YYE€OHBIX 3aJaHUil  HAYYHO--NOMYJISPHYIO
IUTEPATypy (U3NUYECKOTO COAEP)KAHMS, CIIPABOYHBIC MATEPUAIIbl, PECYPCHI CETH
HWHTepHeT, BmageTh NpUEMaMU KOHCIEKTHPOBAHMS TEKCTA, MPeoOpa3oBaHUs
uH(OopMaIu U3 OJHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOLICHHS HA OCHOBE
2-3 WCTOYHWUKOB HWHPOpMaUUu (PU3NYECKOTO COACPKAHMS, B TOM YHCIE
nyONMYHO Nenark KPATKHE COOOLICHHS O PE3YIbTaTax MPOEKTOB WA yUEOHBIX
WCCJICIOBAHUM, MPH 3TOM T'PAMOTHO MCIIOJIB30BATh W3YYEHHBIA TMOHATHHHBIN
anmapar Kypca QU3MKH, COMPOBOKAATh BEICTYIIIEHUE MPE3CHTALIUEIH;

OPU  BBIMOJIHEHUM YYEOHBIX MPOCKTOB M MCCICIOBAHWI  paclpeacisaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH 33/1a4aMHM, CIICIUTh 3a
BBITIOJITHCHUEM [IJ1aHA JEHCTBUI, aJeKBATHO OLEHUBATH COOCTBEHHBIA BKIJIAJ B
NEATENIbHOCTh  [PYIIIBL, BBICTPAMBaTh KOMMYHHMKATUBHOE B3aMMOJEWCTBUE,
VUYUTHIBasE MHEHUE OKPY KAIOLLUX.

K kxonny oOyueHuss B 8 kuiacce mpeaMETHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUYArOIINXCSl YMEHUI:

MCTIOJIB30BATh MOHATHSA. Macca U pasMeprl MOJIEKYJI, TEIUIOBOE ABMKEHHUE aTOMOB
U MOJIEKYJI, arperaTHbi€ COCTOSIHHMS BEIIECTBA, KPUCTAUIMYECKUE W amMOp(HBIE
TeJla, HACBHIIEHHBII W HEHACHIIEHHBIA Nap, BIAKHOCTH BO3AyXa, TEMIIEparypa,
BHYTPEHHSAS DHEPrus, TEIUIOBOM JABHUIATEIlb, JJEMEHTAPHBIA JJIEKTPUUYECCKUI
3apad, DNEKTPUYECKOE TMOJIE, TPOBOAHUKA W IJUDJIEKTPUKH, IMOCTOSHHBIN
SIIEKTPUYECKUAN TOK, MATHUTHOE TIOJIE,

pa3nuyaTh SBJICHUS (TEMIOBOEC PACIIMPEHUE U CHKATUE, TEIIONEPEaada, TEMI0BOE
paBHOBECHE, CMAYWBAHWE, KAWUIAPHBIE SBJICHWS, WUCIAPEHUE, KOHICHCALWS,
IUIABJICHUE, KpUCTA/UIM3alusl (OTBEPACBAHME), KHIICHUE, TEIUIONEpeaaya
(TEMIONPOBOHOCTb, KOHBEKIIHUA, U3ITyUYCHHE), BIIEKTPU3ALAS TEJI,
B3aUMOJIENCTBUE 3aPA0B, AIEHCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE,
B3aMMOJIEICTBME MArHUTOB, IEWUCTBUE MArHATHOIO MOJISL HA MPOBOAHUK C TOKOM,
AJICKTPOMArHATHAs HMHAYKIHS) MO OMUCAHWUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OMNBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NUYECKOE SBJICHUE,



pAcro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SIBIICHUH B OKPYIKAKOLIEM
MUPE, B TOM YUCIIE (PU3NUYECKUE SBIICHUS B TPUPOJE: MOBEPXHOCTHOE HATSXKEHUE
Y KanWUISPHBIEC SBJIEHUS B IPUPOJIE, KPUCTAILIBI B MPUPOAE, u3nnyucHne CoHIa,
3aMEP3aHUE BOAOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHIL, TyMaHa, UHES, CHETa,
ANIEKTPUYECKUE SIBICHUS B atMocdepe, BICKTPUYECTBO HKUBBIX OPraHHU3MOB,
MAarHMTHOE MOJIe 3eMJIM, Apei(] MOMOCOB, POJIb MATHATHOTO MOJIS AJIs )KW3HHU Ha
3eMiie, MOJISIPHOE CHUSHUE, MPU 3TOM TNEPEBOAWTH MPAKTUYECKYIO 3a71a4y B
y4eOHYI0, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (TPU3HAKHM ) PU3NUYECCKUX SBIICHUIA,
ONKCHIBaTh HW3YYEHHBIC CBOWCTBA Tl W (DU3NYECCKUE SIBIICHUS, HCIIONB3Ys
(u3nYEeCKUE BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSIE DJHEPIHs, KOJMYECTBO
TEIUIOTHI, YIENbHAS TEIIOEMKOCTh BEHICCTBA, YJACTAbHAS TEIJIOTA TMJIABJICHUS,
yaeHabHAs TEmIoTa Mapoo0pa3oBaHus, yAENIbHAsS TEIUIOTA CrOPAaHWs TOIUIMBA,
KO3((PUUMEHT TMOJIE3HOrO ACHCTBHS TEIUIOBOH MAIIWMHBI, OTHOCHTEIbHAS
BIQKHOCTb BO31yXa, JJIEKTPUYECKUI 3apsja, CHjda TOKa, JIIEKTPUYECKOE
HANPSHKEHUE, COMPOTUBIICHAE MTPOBOJHUKA, YIEIBHOE COMPOTUBIICHUE BEILECTBA,
paboTa W MOIIHOCTb DJJIEKTPUYECKOrO TOKA), MPU OMHCAHWW MPABHIIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT HWCHOJB3YEMBIX BEIMYHMH, OOO3HAYEHUS U
€AMHULBl (PU3WYECKUX BEJIMYMH, HAXOAWUTh (POPMYJIBI, CBS3BIBAIOIIAEC TAHHYIO
(PU3NYECKYIO BEIMYMHY C IPYTMMHM BETUYMHAMHU, CTPOUTH I'Pa(UKU M3YYECHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEJTUYNH,

XapaKkTEepU30BaTh CBOMCTBA TeN, (PM3WYECKUE SIBICHUS W MPOLECCHI, UCHOIB3Ys
OCHOBHBIC  TOJIOKCHHSI ~ MOJIEKYJIIPHO--KHHETUYECKOW  TEOPUM  CTPOECHUS
BEUICCTBA, MPUHLMII CYMEPHNO3ULUN TMOJNCH (HA KAYECTBEHHOM YPOBHE), 3aKOH
COXPaHEHUS 3apsAa, 3akoH OMa IS yyacTKa Lenu, 3akoH Jxoyns—JIenna, 3akoH
COXPAHEHUSI SHEPrHH, NMPHA 3TOM JABATh CIOBECHYHO (POPMYJIMPOBKY 3aKOHA W
3aMKUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE,

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOKMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
cUTyauui MPAKTUKO-OPUECHTUPOBAHHOTO Xapakrepa: BBISIBIISTh
NPUYUHHO-CJICICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKHUX IIAroB
Cc onmopoil Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PM3MUYECKUX SIBICHHN, (PU3HUECKUAX
3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelaTe pacyéTHbIE 3aAaud B 2—-3 NEHCTBHS, MCIOJB3YsS 3aKOHBI M (POPMYIIBI,
CBA3BIBAKOIIME (PU3MUECKUE BEIUYMHBI. HAa OCHOBE aHAJM3a YCIOBUS 3aJayd
3aKUCHIBATh KPATKOE YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUISl PELICHHS
3a1a4i, BbIOMpaTh 3aKOHBI M (HOPMYJIBI, HEOOXOOMMBIE Il €€ PELICHHUS,
NPOBOANTH PACUYETHI M CPABHUBATH MOJIYYEHHOE 3HAYCHHUE (PU3NUYECCKON BETUUMHBI
C U3BECTHBIMU JAHHBIMU,

pacro3HaBarb MPOOJIEMBI, KOTOPbIE MOKHO PELIMTH MPU MOMOLIM (PU3HUECKUAX
METOJIOB, HMCHOJIb3ysl ONWUCAHWUE HCCIACAOBAHUS, BBIACIATH MPOBEPSIEMOE



NPEINOIOKEHUE, OUEHUBATH MPABUIIBHOCTh MOPSIKA TPOBEACHUS UCCIICI0BAHMS,
JIeNIaTh BBIBOJBL,

OPOBOAWTH OMBITEI N0 HAOIIOACHUIO (DU3HUYECKUX SIBICHUNA WM (PU3HYECKUX
CBOMCTB TeN (KanWUIAPHBIC SIBJICHHS, 3aBHCHMOCTbH JABJICHMS BO3JIyXa OT €ro
00BEMa, TEMIEPATypbl, CKOPOCTH NPOLECCA OCTHIBAHMS W HArpEeBaHUS MPH
W3YYEHUU OT LBETA M3Iy4aroulei (IOTNOIIAIIE) MOBEPXHOCTH, CKOPOCTh
UCHApPEHUsT BOABI OT TEMIIEPATyPbl KUAKOCTH W IUIOHNIAAM €€ TMOBEPXHOCTH,
ANEKTPU3ALMS TE€ W B3aUMOACHCTBUE BJIEKTPUUECKUX 3aPsiOB, B3aUMOACHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YAIN3aL1sl MATHUTHBIX TOJIEH MOCTOSSHHBIX MArHUTOB,
JEUCTBHSI MArHUTHOTO TOJISI HA MPOBOAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JEKTPOABUIATENS TOCTOSSHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSIEMBIE
NPEINONIOKEHUs, COOMpPaTh YCTAHOBKY W3 NPEIONKEHHOTO 000pYyI0BaHUS,
OIKCHIBATh XOJ1 ONBITA U (POPMYIMPOBATH BHIBOBL,

BBITIOJIHATE TPSIMBIE W3MEPEHUS TEMIEPATYPbl, OTHOCHTEIBHON BIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSLKEHHs C MCMOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYMKOB (PU3NUYECKUX BEIMYMH, CPABHHUBATH PE3YJIbTaThl U3MEPEHUHA C YUETOM
3aIaHHON a0COJTIOTHOM MOTPENIHOCTH

MPOBOANTH UCCIIEIOBAHUE 3ABUCUMOCTH OJHOM (PM3NUYECKOM BETMUMHBI OT JPYTrOi
C WCMNOJB30BAHUEM MPAMBIX HK3MEPECHUH  (3aBUCUMOCTh  CONPOTHBIICHHS
OPOBOJAHMKA OT €ro JUIMHBI, IUIOIAAA TOMEPEYHOTO CEYEHUS W YIECIBHOIO
COIMPOTHUBIIEHUS BEUICCTBA MPOBOJHUKA, CHIIBI TOKA, UAYLIETO Y€PE3 MPOBOIHMUK,
OT HANpsKEHUST HA MPOBOJHUKE, HCCIEAOBAHME TOCIECAOBATEIBHOTO U
NapajuIeIbHOTO  COSAMHEHWH MTPOBOJHMKOB). IJIAHUPOBATh HMCCIEIOBAHUE,
coOMparh YCTAHOBKY M BBIMOJIHATh U3MEPEHUS, CIENYs MPEATOKEHHOMY IUJIaHY,
(uKCHpPOBATH PE3YNBTATHI MOJYUYCHHON 3aBUCUMOCTH B BUJIC TAaOJIUIL U TPa(UKOB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

OPOBOJAWUTH  KOCBEHHBIC  HM3MEPECHUS  (PU3WYECKUX  BEIMYMH  (yAEIbHAs
TEIUIOEMKOCTh BELIECTBA, CONPOTHBIICHHE MPOBOJHUKA, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHHS, COOMPATH SKCIIEPUMEHTAIBHY O
YCTAHOBKY, CIEQys MPEAIOKEHHOW WHCTPYKIMHA, W BBIYMCISATH 3HAYCHUE
BEJINYMHBI,

coONIoAaTh MpaBWiia TEXHUKM Oe30macHOCTH npu padore ¢ 1adoparoOpHbBIM
000pPyAOBaHUEM;

XapaKTePU30BaTh MPUHLMIBI ACHCTBHS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOil Ha UX OMHUCAHUS (B TOM YMCIIE: CUCTEMA OTOIJICHHS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUUK SJIEKTPHUCCKON
SHEPrUM, BJCKTPOOCBETUTEIBHBIE MPHOOPHI, HAIPEBATEIBHBIE SJIEKTPONPUOOPHI
(IpUMEDPBI ), HIEKTPUUECKUE MPEAOXPAHNUTENH, HIEKTPOMATHUT, SICKTPOABUTATEND



NOCTOSTHHOTO TOKA), MCMOJBb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUH W
HEOOXOMMBIE (PU3AYECKNE 3aKOHOMEPHOCTH,

PAcCIO3HABATh MPOCTHIE TEXHUYECKUE YCTPONCTBA U M3MEPUTENBHBIE MPUOOPHI MO
CXeMaM M CXEMATHYHbIM PUCYHKaM (GKUJIKOCTHBIH TEPMOMETpP, TEPMOC,
NCUXPOMETP, THUTPOMETP, [BUTATENb BHYTPEHHErO CrOpaHWs, SJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl SJEKTPUUYECKHX LEMECH € MOCIEAOBATEIBHBIM M
NapaJUICTbHBIM  COEIMHEHUEM JJIEMEHTOB, pa3jnyvas YCIOBHbIE OOO3HAYCHUs
DJIEMEHTOB DJIEKTPUUECKUX LIETIEH,

OPUBOIUTE TNPUMEPBI (HAXOAWTh HMHMOPMALMIO O MPUMEPAX) MPAKTAYECKOTO
UCIOJb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KM3HU M1l 00ECIICUEHUS
0e30MmacHOCTH Mpu OOpalleHuH ¢ NMPUOOPAMH M TEXHUYECCKHMMM YCTPOHCTBaMH,
COXPAHEHUSl 3I0POBbS W COOMIOACHHMS HOPM SKOJOTMYECKOrO MOBEACHUS B
OKPY KaroIIeh Cpeae,

OCYILECTBIATh MOMCK MH(pOpPMALMK (PU3NYECKOTO coaepkanus B MHTepHeTe, Ha
OCHOBE MMEIOINUXCS 3HAHUI W NMYTEM CPABHEHUS TOMOJIHUTEIBHBIX UCTOYHHKOB
BBIACIATE MHPOPMALIMIO, KOTOPAs SBJISIETCS MPOTHBOPEYMBOW MM MOXKET OBITh
HEIOCTOBEPHOM,

WCIOJb30BaTh MPH BBIMOJHCHUM YYE€OHBIX 3aJaHUH  HAYYHO--NOMYJISIPHYIO
IUTEPATypy (PU3NUYECKOTO COAEP)KAHUS, CIIPABOYHBIC MATEPUAIIbl, PECYPCHI CETH
WHTepHeT, BmageTh NpUEMaMW KOHCIEKTHPOBAHMS TEKCTA, MPeoOpa3oBaHUs
uH(pOpMaLMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCBMEHHBIE W KPATKUE YCTHBIE COOOLICHMs, 0000mas
UH(POPMALMI0 M3 HECKOJIBKUX HCTOYHHMKOB (PU3MUECKOTrO COACPKAHMS, B TOM
YyHClie MyOJIMYHO MPEACTABIATh PE3YJIBTATHI MPOCKTHONW WIIA UCCIIEI0BATEbCKON
JNEATENIBHOCTHA, IPHA 3TOM TIPAMOTHO HCIIOJIB30BATh W3YYCHHBIN ITOHATHHHBINA
anmapar Kypca (QU3nKH, CONMPOBOKAATh BEICTYIIIEHUE MPE3CHTALIUEIH;

IPHA BBINOJHEHUH YYE€OHBIX MPOCKTOB W MCCICAOBAHUN (PU3MUYECKUX MPOLECCOB
pacnpeaensaTe OOS3aHHOCTH B TPyNIE€ B COOTBETCTBHM C TIOCTaBICHHBIMHU
3aa4aMu, CICAUTHh 32 BBITOJIHEHUEM IJIaHA ACHCTBANA M KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B ACATEIILHOCTD IPYIIIBL, BEICTPAUBATH
KOMMYHHKAaTHBHOE  B3aUMOJCHCTBUE, MPOSBISAS  TOTOBHOCTb  pa3pellarhb
KOH (DJTMIKTBL.

K xoHmy oOyueHuss B 9 kjacce NMpEeAMETHBIE Pe3yJbTaThl HAa 0Aa30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y 00YUYArOIINXCSl YMEHUI:

WCIOJIb30BaTh TMOHATHS. CHCTEMA OTCUETA, MATEpUalbHAS TOYKA, TPACKTOPUS,
OTHOCHTEIIBHOCTh ~ MEXAHWYECKOTO  JBIKEHUs,  achopmaums  (ympyras,
IUTACTUYECKAs), TPEHUE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTh M
NEPETPY3KH, LEHTP TAKECTH, a0COTIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO
TEJa, PABHOBECHE, MEXAQHMUYECKHE KOJeOaHWss W BOJIHBI, 3BYK, MH(QPA3BYK M



YJIBTPa3BYK, 3JCKTPOMArHUTHBIE BOJIHBI, HIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JANBHO30PKOCTh, CIEKTPBl MCYCKAHUS M MOTJIOWEHUS, alb(da-,
OeTa- 1 raMMa-u3J1yYeHHMsI, U30TOIIbI, SICPHAS SHEPTETUKA,

pa3nnAyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE NMPSIMOJIMHEHHOE IBH)KEHUE,
PAaBHOYCKOPEHHOE MNPSAMOJMHEWHOE MABIKEHME, CBOOOAHOE NAJCHUE TE,
PABHOMEPHOE JBWKCHHME M0 OKPY>KHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTUBHOE
IBW)KCHHE, KOJICOATENIbHOE  JIBWDKEHUE  (3aTyXarollMe W BBIHYKICHHBIC
KOJICOAHNUsT), PE30HAHC, BOJIHOBOE JABMKCHHE, OTPAXKCHUE 3BYKA, MPSAMOIMHEHHOE
pPAacCIpPOCTPAaHEHHE, OTPAKCHUE W MPEJIOMIICHUE CBETA, INOJHOE BHYTPEHHEE
OTPOKEHUE CBETA, pA3IOKEHHE Oeoro cBera B CHEKTP M CIOXKCHHE
CHEKTPAJBbHBIX 1BETOB, AMCIIEPCUS CBETA, ECTECTBEHHAs PAaAMOAKTHBHOCTD,
BO3HUKHOBCHUE JIMHCHYATOrO CIEKTpa M3IYYECHHs) 10 ONHUCAHUI0 HX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIMX JAHHOE
(pU3NYECKOE SIBIICHUE,

PACMO3HABATh MPOSIBICHUE W3YYCHHBIX (PU3NUYECCKUX SIBJICHUNA B OKPYIKAKOLIEM
Mupe (B TOM uucie (PU3MUECKHE SIBJICHHWS B NPHPOJEC. NPUIMBBL M OTJIMBBI,
IBWKCHHE TUIaHET CONHEYHOM CUCTEMBI, PEAKTUBHOE JBHKCHHE KHBBIX
OPraHMW3MOB, BOCHPHUATHE 3BYKOB YKMBOTHBIMH, 3EMIICTPSCEHHE, CEHCMUYECKHE
BOJIHBI, [IYHAMMU, 3X0, [IBETA TEJ, ONTHUYECKHE SBJICHUS B TPAPOIE, OMOIOTHYECKOE
JACHCTBHE BHOUMOTO, YJAbTPAPHONIETOBOTO M PEHTTEHOBCKOTO W3IIyYCHUH,
€CTECTBCHHBI PAIMOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJAMOAKTUBHOE
U3JYYEHUE TPUPOIHBIX MUHEPAJIOB, NCHCTBUE PAIMOAKTUBHBIX H3JIyYCHUN Ha
OPraHM3M YeJIOBEKA), TPA 3TOM NEPEBOAUTH MPAKTHUYECKYIO 337a4y B YU4ECOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOWCTBA (PU3HAKH ) PU3NUYECCKUX SIBJICHMIA,
ONKCHIBAaTh HW3YYEHHBIC CBOWCTBA Tl W (DU3NYECCKUE SIBIICHUS, HCIIONB3Ys
(u3nyecKkue BEIMYMHBI (CPENHSAss M MIHOBEHHAs CKOPOCTb TEjla MpHU
HEPABHOMEPHOM JIBHYKEHUM, YCKOPEHUE, IEPEMELIEHHE, MTYTh, YIII0Bask CKOPOCTH,
CUJIa TPEHHMsI, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MAACHUS,
BEC TeJla, UMITYJIBC TENA, UMIYJIbC CHUJIBL, MEXaHWYeCKas padoTa U MOLIHOCT,
NOTCHUMANBHAS JHEPrus Tena, MOJHATOTO HaJ TOBEPXHOCTBIO  3EMIIH,
NOTCHUUAIBHAS JSHEPIHsl CKATOM NPY>KUHBI, KAHETUYECKAs SHEPrusi, MOJTHAs
MEXAHUYECKAS SHEPTUS, MEPUOJ U YACTOTA KOJEOAHUM, JUTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeab MPEIOMIIEHUS CPEIbl), MPU
OMKCAaHUM MPABWJIBHO TPAKTOBAaTh (PU3MUECKUANA CMBICI MCTONb3YyEMbIX BEIMYMH,
00O3HAYCHUsT M €IWHULBl (PU3NYECCKUX BEJIMYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEJITMUYMHAMU, CTPOUTH
rpad¥K U3yYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEJTUUHH,

XapaKTepU30BaTh CBOMCTBA TeN, (U3NUYECKUE SIBIICHUS W TPOLECCHI, MCIOIB3YS
3aKOH COXPAHCHWs DSHEPIWH, 3aKOH BCEMHPHOTO TATOTEHHS, MPHUHLUI



CYNEPINO3UIIMKA CHUJI, MPUHLMUI OTHOCUTEAbHOCTH ['anunes, 3akoHbl HbIOTOHA,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEIOMJICHHS CBETA, 3aKOHBI
COXpaHEHHUs 3apsA0BOr0 M MAacCCOBOTO YMCEN MPH SACPHBIX PEAKIMSIX, MPU ITOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €r0 MAaTeMaTHUYECKOe
BBIPAKCHUE;

O0BSICHATH (PU3UYECKKME MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIEC U B KOHTEKCTE
CUTyalluii TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMUECKUX LIAroB ¢ OMOPOi
Ha 2-3 W3yuYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHMMN, (PU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTE,

pelaTe pacyéTHeIC 3aJaud (ONUPAKOIIMECS HA CUCTEMY K3 2—3 YpaBHEHMI),
UCTOJIb3Ysl 3aKOHBI W (POPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI Ha
OCHOBE aHaJiu3a YCJIOBMS 3aJauyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISABISATH
HEAOCTAIONIME WA M30BITOUYHBIC JAHHBIE, BBIOMPATh 3aKOHBI W (POPMYIIBI,
HEOOXOAUMBIC JIs PEUICHHUS, MPOBOJUTh PacUéThl U OLEHUBATH PEATMCTUYHOCTD
NOJYYEHHOTO 3HAUEHUS (PU3MUECKOM BETMUMHBI;

pacno3HaBarh MPOOJIEMbI, KOTOPHIE MOXKHO PEUIMTH MPU MOMOILIU (PU3UUECKUX
METOAOB, HCHOJb3ysl ONUCAHME WCCICNOBAHUS, BBIACISATh POBEPIEMOE
PENONIOKEHUE, OLICHUBAThH MPABUILHOCT MOPSAKA MPOBEACHUS MCCICI0BAHHUS,
JeNIaTh BHIBOJIbI, MHTEPIPETUPOBATD PE3YJIbTAThl HAOIIOIEHHH U OMBITOB,;
OPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUN WM (PU3MUYECKUX
CBOMCTB Tes (M3yueHre BTOPOro 3akoHa HblOTOHA, 3aKOHA COXPAHEHMS SHEPIUH,
3aBUCUMOCTh Tiepuoja KojieOaHuil MPYKMHHOTO MAasTHUKAa OT Macchl rpy3a M
KECTKOCTH TPY>XKMHBI M HE3aBUCHMOCTb OT AMIUIMTYAbl MaJIbIX KOJeOaHMiA,
OpSIMOJIMHEMHOE PaclpOCTPAHEHUE CBETA, Pa3ioKeHUe O€0ro CBeTa B CHEKTP,
W3YYCHUE CBOHCTB M300PAKEHHUS B IJIOCKOM 3€PKAJIC U CBOHCTB M300pAKEHUS
npeaMera B coOuparouleid JinH3e, HAOAIOACHME CIUIOUIHBIX M JIMHEHYaThIX
CTMEKTPOB M3JIYUYCHHUs): CAMOCTOATEIBHO COOMPATh YCTAHOBKY W3 M30OBITOYHOTO
HaOopa 0O0OpynOBaHMs, OMNKMCHIBATH XOJA ONbBITA W €ro  pe3yjbTarhl,
(OpMyIMpPOBATh BHIBOJIBI,

OPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OTIPEEIIsisl CPEAHEE
3HAUEHUE U3MEPSAEMON BEMUMHBI ((POKYCHOE PacCTOSHUE COOMpPArOLICH JIMH3BI),
000CHOBBIBATh BHIOOP croco0a U3MEPEHUS (M3MEPUTENBHOTO MPUOOPA);
OPOBOJUTH  MCCIIEJIOBAHUE  3aBUCUMOCTEH  (PU3MUECKUX  BEIMYMH  C
UCMOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JBHKEHMM O€3 HauaJIbHOM CKOpPOCTH, Mepuoja KojeOaHui
MaTeMaTU4YeCKOT0 MasTHUKA OT JAJMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXCHHUS
CBETA OT yrja MajJeHUs W YIja MPEIOMJICHUS OT YIJia NaaeHus): MIaHUPOBaTh
UCCJIEI0BAHKE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI



NOJTyYEHHOW 3aBHCHMOCTH (PU3MYECKHX BETUYMH B BUAC TaOmul U rpaukos,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHHS,

NPOBOJANTH KOCBEHHBIE M3MEPECHHS (PU3NYECCKUX BEIMYMH (CPEIHsE CKOPOCTh U
YCKOPEHUE Tena MPU PaBHOYCKOPEHHOM [BWKEHHH, YCKOPEHHE CBOOOIHOIO
NafcHUs, JKECTKOCTb  NPYXHUHBL, KOIPPUUHMEHT TPEHHsS  CKOJIBKEHUS,
MExaHuyeckas paboTa M MOIIHOCTb, 4YacToTa M MNepuoa  KosneOaHui
MaTeEMaTHYECKOTO M MPY>KMHHOTO MAassTHUKOB, ONTHYECKAs Cuja COOMPArOLIEiH
JVH3bI,  PAaAUOAKTHBHBIA  (OH).  IUITAHUPOBATH  HM3MEPEHUS,  COOMPATh
SKCINECPUMCEHTABHYK) ~ YCTAHOBKY W BBIMOJHATH ~ HM3MEPCHHUS,  CIEAys
NPEUIOKEHHOW MHCTPYKLMH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U AHAITM3UPOBATH
NOJTyYEHHBIE PE3YIBTATHI C YUETOM 33IJaHHOM MOTPEIIHOCTH U3MEPEHUIA;
cOoONIOAaTh MpaBWJIa TEXHUKM Oe30macHOCTH mpu padote ¢ 1adoparoOpHBIM
000pPyAOBaHUEM;

pa3AyaTh OCHOBHBIC TPU3HAKK U3YUYEHHBIX (PU3HMUECKUX MOJCIICH: MaTepraIbHas
TOUYKA, A0COJIFOTHO TBEPIOE TEJIO, TOUEUHBIM UCTOYHUK CBETA, JIyY, TOHKAS JIMH3A,
TUTAHETaPHAs MOACIb aTOMA, HYKJIOHHAs! MOJCSTb AaTOMHOTO SAPa,;
XapaKTepPU30BaTh NPHUHLMIBI ACHCTBHS HM3YyYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOH HA WX ONUCaHWs (B TOM YHCIIE. CHUAOMETP, NATYMKH
NOJIO’KECHUSI, PACCTOSIHUS M YCKOPEHHWs, PAKETa, 3XOJOT, OYKH, NEPUCKOI,
¢oroanmapar, ONTHYECKUE CBETOBOJABI, CIEKTPOCKOI, JO3UMETP, Kamepa
BuibcoHa), uCnofab3ys 3HaHUS O CBOHCTBaX (PU3WYECKUX SBJICHUA U
HEOOXOMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMBbl M CXEMATHYHBIC PHUCYHKHM M3YUYEHHBIX TEXHHYECKUAX
YCTPOMCTB, W3MEPUTENIBHBIX NPHOOPOB M TEXHOJOTMYECKMX MPOLECCOB MPHU
pPELIEHUN YUYEOHO--MPAKTHYECKUX 33a4, ONTHYECKHE CXEMBbI JJI MOCTPOCHUS
MU300PKECHUI B IJIOCKOM 3€pKaJIe U COOMpPAIOIIEH JTMH3E;

OPUBOIUTE NPUMEPBI (HAXOAWTh HWHMOPMALMIO O MPUMEPAX) MPAKTAYECKOTO
UCIOJb30BaHUsl (PU3NYECKUX 3HAHWUN B MOBCEIHEBHOM KM3HU M1l 00ECIICUEHUS
0e30MmacHOCTHA Mpu OOpalleHuH ¢ MPUOOPAMH M TEXHUYECCKHMMM YCTPOHCTBaMH,
COXPAHEHUSl 3I0pPOBbS W COOMIOACHHS HOPM SKOJOTMYECKOrO MOBEACHHS B
OKPY KaroIIen Cpeae,

OCYIIECTBIIATE TOUCK HMH(pOpMaMKH (PU3MUECKOTO colaepykaHuss B HMHTEpHETE,
CaMOCTOSITENBHO (POPMYIMPYST TOUCKOBBIM 3aPOC, HAXOAUTh MYTH OMPEACTCHUS
JIOCTOBEPHOCTH TOJIYYCHHOW HH(POPMAIIMM HA OCHOBE HMMEIOUIUXCS 3HAHWN W
JOTIOJIHUTENIBHBIX NCTOYHUKOB,;

UCIOJb30BaTh MPH BBIMOJHCHUM YYEOHBIX 3aJaHUi  HAYYHO--NOMYJISIPHYIO
IUTEPaTypy (U3NUYECKOTO COAEP)KAHUS, CIPABOYHBIE MATEPUAIIbI, PECYPCHI CETH
WHTepHeT, BmageTh NpUEMaMM KOHCIEKTUPOBAHMS TEKCTA, MPeoOpa3oBaHUs
uH(OpMaIuu U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;



CO3/1aBaThb COOCTBCHHbIE THCBMECHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE
UH(pOPMALMK U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOrO COACPKAHUS, MyOIMYHO
MPEACTABIIATE PE3YJITATHl MPOEKTHON WM WCCIEA0BATENBCKON AEATENBHOCTH,
[IPA 5TOM I'PAMOTHO HCIIOJIB30BATh N3y YCHHBIN MIOHATUWHEBIN arapar n3y4aeMoro
pazaena (U3MKA W COMPOBOXKAATh BBICTYIUICHUE TNPE3CHTAUMEH C  YUETOM
0COOEHHOCTEH ay IMTOPUHA CBEPCTHUKOB.





















