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IHosicHUTEILHAA 3aNUCKA

Pabouas mporpamma yuyebHoro mnpeamera «®Pusuka» ans oOydaromumxcs 7-9 Kiaccos
COCTaBJieHa Ha OCHOBE OCHOBHOW 00pa3oBaTelbHONW MPOrpaMMbl OCHOBHOIO  OOIIEro
oOpa3oBanusi MyHHIMTIAIBHOTO OIOKETHOTO 00IEe00pa30BaTENbHOIO YUPEXKACHUS CpeaHeil
001eo6pazoBaTeNbHON MIKOJIBI cena Bademait CocHoBoOOpckoro paiiona [len3eHckoi obmacTy.

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIUXCS W OpraHu3aluio H3ydeHus (U3HKA Ha
JEeSITEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenmera B peanuzanuu  TpeboBanuit GI'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMUS.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTO marepuana Mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX)aHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOANYECKON TOMOIIU YIUTETIO
B CO31aHUU paboyell MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

®u3zrKa SBISAETCS CUCTEMOOOPA3YIOLIUM /IJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U SBJICHHM, M3y4yaeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 ¢u3nUeckoil reorpagueil, BHOCUT BKJaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUHYIO TPaMOTHOCTb:

®Hay4YHO OOBSCHSATH SIBJICHMUS,

® OLICHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOI'O UCCIIEJOBAHNUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BATh HAay4HbIE JOKAa3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn u3yuyeHus (U3NKUM HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenojaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONW pemenneM Kosmermn MunncrepeTBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus pU3NKH:



¢ IPUOOPETEHNE HHTEPECA U CTPEMJICHHS O0YJArOIINXCs K HAYYHOMY U3YYSHUIO TTPUPOIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;
epa3BUTHE TMPEJCTaBICHUI O HAyYHOM METOJe TMO3HaHUA U (HOpMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ popmMHupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
¢ popmHupoBaHUE TPEJCTaBICHUNH O poiu (DU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIi;
epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccrnoHalIbHON
JeSITeTIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HaTPaBIICHUU.
JlocTuxkeHne S3TUX Ieliedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1aY:
¢ IpuoOpeTeHre 3HAHUIM O AUCKPETHOM CTPOEHUU BEIECTBA, O MEXAaHUUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpUOOpPETeHHEe yMEHHUI ONHUCHIBATH U OOBACHATH  (UBWYECKUE  SBICHHS C
MCIIOJIb30BaHUEM TIOJTyYSHHBIX 3HAHUI;
® OCBOCHHME METOJIOB PELICHUS MPOCTEHIINX pacdy€THBIX 3aad C HCIOJIb30BAHUEM
(GU3HYECKUX MOJIEINIeH, TBOPUCCKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BBIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl W 3KCICPUMEHTAILHBIC HCCIEAOBAHUS C HCIIOJIB30BAHHEM H3MEPUTEIBHBIX
puOOpOB;
® OCBOCHHE TpPHEMOB paboThl ¢ wuH(pOpMammel (HU3MYECKOTO COJCpPIKAHUS, BKIOYAS
UH(POPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHUBaHKE WH(OPMALIUU;
® 3HAKOMCTBO CcO cepamu MpodhecCHOHATBEHON NesTeNbHOCTH, CBI3aHHBIMU C (DU3UKOM,
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JOCTIKEHUSAX (PU3NUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO ), B 9 KJ1acce - 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme 1o (Gusmnke nepeyeHsb J1adbopaTOpHBIX paboT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapakTep, y4WTeNlb JielaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadoOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIuXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbpIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (U3HKe.



Coaep:xxanue o0yuyeHus1 y4eOHOro mpeaMera

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd M3y4yaroT MpUpony. EcTecTBeHHO-Hay4HBbIH
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SBJICHMSL.

2. ®usuyeckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBHIM

npudopom.

Jlabopamopnwsie padbomot u onvimol.

OnpezneneHue LeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 pUodopa.
W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MajbIX TEN.

W3mepenune TemmepaTypbl MpH IMOMOIUIM KUAKOCTHOTO TEPMOMETpa M JaTuydKa
TEeMIEPaTypHI.

agrwDdE

6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIEHHOTO0 TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyabHbIe CBEJCHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBa: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OIMBITH, JAOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypOH.
bpoynoBckoe nBuxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTayTMyecKkux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HalGmionenue sBICHHM, OOBICHSIONIMXCS MPUTSHKEHUEM WA OTTAIKUBAHUEM YaCTHI

BElIEeCTBaA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UcIob30oBaHueM (hoTorpaduwii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHNPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JECHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.



Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopocTb ITpY HEPAaBHOMEPHOM JBMKEHUU. Pacd€T myTH 1 BpeMEHU BUKEHUS.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuE Ten Kak IpUYMHA H3MCHECHHS
CKOPOCTH IBMXKEHHUsS Tel. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTe BemecrBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cwibl ¢ NOMOLIBIO IUHAMOMeTpa. SIBneHue TaroreHus um cuia Tspkectu. Cuia
TSDKECTH Ha Ipyrux IuiaHerax. Bec Ttema. HeBecomocts. CnojkeHue CHil, HaIpaBJICHHBIX I10
onHOI npsmoil. PaBHozelcTBytonas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMXKEHMs Tela.

N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HaOnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnuvie pabomot u onvimol.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBMXKEHHUS (LIApUKa B KHUJIKOCTH, MOJENIU
3JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajee).
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2. OmpeneneHue cpemHed CKOPOCTH CKOJBKCHHUS OpycKa WIM IapuKa M0 HAKJIOHHON
MIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue raza. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl nns wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coob1maronmecs: Cocy/sl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

ok~ wnE



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, IEUCTBYIOLIEH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHumaibHas dHeprus. [IpeBpaiienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETHUECKON TEOPUHU CTPOEHUS BerlecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KCHHUS YaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
coBeplieHre paboThl. BUbl Teruionepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE

e
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH AHEPruu Tejla B pe3yibTaTe TeIsIonepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA NPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsaoB. B3zanmonelicTBue 3apsiKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIebHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaUeHHe /7151 *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHNKH OCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccrnenoBanue ABIIEHUS 2JIEKTPOMArHUTHOW WHAYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, IJIOMIAU OTIEPEYHOT0 CEUCHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUs TOKA B KaTYIIIKE.
18. M3yueHue aelcTBUS MArHUTHOTO I0JISE HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJICHUs MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenune 1aHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJUHEHHOTO TBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOUMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoGpa3oBaHus SHEPTUM [IPU B3aUMOJICHCTBUHU TEJI.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 10 HaKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKNE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE NPOJ0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJa KoJIeOaHHd TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOa KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHHUTHbBIC BOJIHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBera. IIpsiMmoninHeHOE pacmpocTpaHEHUE CBETaA.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBECTOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[TonryueHnue n300paxeHU ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yIJla OTPayKEHHSI CBETOBOTO JIy4a OT yIjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONTHUECKOM CUIIBI COOMPAONIEeH JINH3BL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmneiTel Pesepdopna u nnanerapuas mojaens aroma. Mogaens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaanoaktuBHBIE TpeBpameHus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHMsI 3apsAA0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3allMd |
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3ydYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTU3MPYIOTCS  BUJbBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIEIOBAaHMS SBICHHH MPHUPOIbI U TEXHUKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaronrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TIOJTYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IInanupyembie pe3yabTaThl Y4eOHOr0 MpeaMeTa

W3yuyenue ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6p8,30BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS Yy

oOyuarormierocst Oynyt c()OpMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[l mposiBIIeHHE MHTEepeca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCUHMCKOH (u3ndeckoit
HayKH;

(] IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX--(U3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] rOTOBHOCTh K aKTUBHOMY YYacTHUIO B 00CYKJICHHH OOINECTBEHHO 3HAUUMBIX U 3TUYECKUX
Ipo0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM JTOCTHKEHUN (PU3UKY;

[ 0CO3HaHME BaKHOCTH MOPAIbHO--3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIpUSITHE SCTETUYECKHX KayecTB (pU3MuUecKol HayKH: €€ rapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHMEe IEHHOCTH (PU3MUECKONH HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEHMILIEH COCTABIIAIOIEH KYJIbTYpBI;

] pa3BUTHE HAYYHOU JTI0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATENbCKOM e TEIIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

[] oco3HaHME IIEHHOCTU Oe30macHoro odpasa >KU3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTU IpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOPTE, Ha JIOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

1 cpopmMupoBaHHOCTH HaBbIKA pedieKcuu, MpU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTHE B PEIICHUH MPAKTHUECKUX 3a/1ay (B paMKaX CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOLIMX B TOM UUCIIe U (PU3MUECKUX 3HAHUIH;

[l uHTEpeC K MPaKTUYECKOMY U3YyUEHUIO Ipodeccuil, CBI3aHHbIX ¢ (PU3UKOH;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

(] opueHTalusi Ha NpUMEHEHHE (U3MUECKHX 3HAHUM Ui peleHus 3ajad B 00JacTH
OKpY’KaIOIEel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUI
TUISL OKPYXKAIOLIeW Cpenbl;

[ oco3HaHMe I7100ANBHOrO XapaKkTepa 3KOJOrMUECKUX MPoOIeM U IyTel UX pereHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

[l moTpeOHOCTH BO B3aMMOJEHCTBMM IIPU BBIIOJHEHHWU MCCIIEJOBAHUH U IIPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MIPAKTUYECKYIO JEATEIBHOCTD;

(] moTpeOHOCTH B (pOPMHUPOBAHUHM HOBBIX 3HAHMH, B TOM 4Hcie (OPMYIMPOBATH HJIEH,
MOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;

] oco3nanue JeGHUIUTOB COOCTBEHHBIX 3HAHHMI U KOMITETCHTHOCTEH B 007IaCTH (PU3UKH;



o [] IIAHUPOBAHHUEC CBOCTO PAa3BUTHA B HpI/IO6peTCHI/II/I HOBBIX (I)I/I3I/I'-ICCKI/IX 3HaHI/If/’I;

o [] CTPpEMJICHUC aHAJIM3UPOBATH U BbBIBJIIATH B3aHMMOCBA3UM IIPUPOIDLI, O6H_ICCTBa )51
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] OIIEHKA CBOMX JICHCTBHM C yqéTOM BJIMAHHUA Ha OKPYXKaAroIYyr0 Cpeay, BO3MOKHBIX
IrI100aIbHBIX HOCJIC,I[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH O0BEKTOB (SIBICHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS Il 0000IICHHS U
CpaBHEHHS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMSI B pacCMaTpUBaeMbIX (akTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHUSM;
® BEISIBJIATh NTPUYMHHO--CIICZICTBEHHBIC CBSI3W TMPH W3YYEHUH (PHU3UYECKUX SIBICHUA W
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAaHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUUUH;
® CAMOCTOSITEJIEHO BBIOMpATh CIIOCO0 pemeHus yueOHoi gu3mueckor 3amaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0o ¢ Yy4ETOM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble uccienoBaTebcKue IeiiCTBUS:
® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [[POBOJIUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY OIBIT, HECTOXKHBIN (U3NUYEeCKUN
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYI0 B XOJI€
UCCIIEIOBaHHS WIIH YKCTIEPUMEHTA;
® CAaMOCTOSTENIEHO (OPMYITHPOBATH 000OIIEHNUS U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJFOICHUS, OTIBITA, UCCIICTOBAHHS;
® [IPOrHO3UPOBATh BO3MOXKHOE MalIbHEHIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PA3IMYHBICE METOJBI, MHCTPYMEHTHI M 3alpoChl TpU MOHCKE W OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHGPOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;
© CAMOCTOSITEJIBHO BBIOMpATh ONTUMANbHYIO (OpMy THpeAcTaBiIeHUs HH(POPMALMU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpamMMaMi, HHON
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B X0/€¢ OOCYXIEHHs y4yeOHOTO Marepuaja, pe3yJlbTaToB JabOpPaTOPHBIX paboOT
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COIIOCTABJISATh CBOM CYXACHUS C CYXKJACHHSAMU JPYIMX Y4YaCTHHUKOB JIMAJiora,
00Hapy>XMBATh Pa3IUUUe U CXOACTBO MO3UIIUH;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

eIyOJUYHO  MPEACTaBIATh  PE3YJAbTaThl  BBINOJIHEHHOTO  (PU3MYECKOrO  OIBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBHIYAJILHON pabOThI TIpH
pELICHNH KOHKPETHOU (PU3NYECKO POOIIeMbl;

® IPUHUMATh IL€IM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBATh JCHCTBUS 110 €€
JIOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BLINOJIHATH CBOKO YacTh palOThl, JOCTUTAas KAdeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOILIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUSA

Camoopranmu3anus:

® BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(bu3nUecKrx 3HaHUM;

® OPUEHTUPOBATHCS B PA3JIUYHBIX IOJAXOAaX MNPUHATHSA pelleHUd (MHIAMBUAYAJIBHOE,
IPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIIOoN);

© CAaMOCTOSITEJIBHO COCTABIIATh QJITOPUTM pelleHus (U3MUecKod 3ajaud WIM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeuiaraTh IJiaH e€ N3MEHEHNUS;

© O0OBSICHATD NMPUUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHsI) Pe3yIbTaTOB JEATEIIbHOCTH, /1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LUEIH U YCIOBUAIM;

® CTaBUThH ce0s Ha MECTO JPYroro 4eioBeKa B XOJI€ CIOpa WJIW JAUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pelmeHuu (U3MYeCKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.



INPEJIMETHBIE PE3YJIBTATDBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® [ICIIOJIB30BATh  MOHATHS: (U3MYECKUE M XUMHUYECKHE SBJICHUS, HaOI0aeHue,
OKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIA,
arperaTHble COCTOSIHMSI BellecTBa (TBEpIOE, KUAKOE, Ta3000pa3HOE), MEXAHHUYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TpaeKTOpusi,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

e paznuuath sBIeHUS (quddy3us, TEMI0BOE ABMKEHHE YAaCTUIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TeJI C 3aKpeIUIEHHOW OChIO BpAalleHMs, Iepefada JAaBleHUs TBEPIAbIMU
TeJIaMH, KUAKOCTSAMHU U razaMu, artMochepHoe JaBieHHe, IIaBaHue TeJl, PeBpaIleHus
MEXaHMYECKOM HEPTUr) MO OMHCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpYXKAlOIIeM MHUpE, B
TOM 4uClie (PU3UYECKHE SIBJICHUS B IMPHUPOAC: MPUMEPHI JBIKCHUS C PAa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOAE, NEHUCTBHE CWIBI TPEHHUS B NPUPOJAE U
TEXHHUKE, BJIUSHHUE aTMOC(EPHOTO AABIICHUS HA XUBOW OpraHusM, IJIaBaHHe phbIO,
pbplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UICCKUX SBIICHUMH;

® ONIUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3MYECKHE SBICHUS, HCIONb3Yyd (hU3NUeCcKHe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBlieHUE
(TBEpHoOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIONIAs CHIIA, MeXaHW4eckas padora,
MOIIIHOCTh, IIJICUO CHUJIBI, MOMEHT CHJbl, KOI(PQUIMEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMHUCAHUH TPABHIHHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BEIMYUH, X 0003HAYCHUS U €IUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNbBI, CBA3BIBAIONIME MAHHYIO (PU3UYECKYIO
BEJIMUMHY C JIPYTUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHMOCTEH
(GUBHUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWMCTBA Tell, GU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONb3Yys MpaBHUiia
CJIO’KEHUs CWII (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ TIPABHIO» MEXaHUKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW DHEpPruH, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3allUChIBATh €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE;

® 00BSCHATH (PU3NYECKHUE SBJICHHSI, MPOIIECCHI M CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB ¢ OMOPOM Ha
1-2 wu3yuyeHHBIX CBOWCTBa (U3MYECKUX SBICHUHM, (UIMUECKUX 3aKOHA WIHU
3aKOHOMEPHOCTH;

epemiath pacuy€THble 3a7aud B 1—2 JEHCTBUS, WCMONB3Yysd 3aKOHBI W (OPMYIIBI,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBL: Ha OCHOBE aHallM3a YCJIOBUSA 3aJauu
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3MUYECKUE BEIMYUHBI B (HOPMYIBI H



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANONIOKEHUE (TUIIOTEY),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJIe
OIBITA, JIEJIATh BBIBOJBI I10 €r0 PE3yJbTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUN WiM (U3NYECKUX CBOMCTB
Ten: (GopMyaHpoBaTh IMPOBEpPAEMbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CUJIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPECHHIA,

® [[POBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKON BETUYMHBI OT APYroi ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIb)KEHMSI OT Beca Tesa, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT MIyOWHBI, HA KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (DUKCHPOBATh PE3YNIBTATHI IMOTYICHHOU
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BUAC MPEIJIOKEHHBIX TaOIUIl U TPaduUKOB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

® [IPOBOJUTH KOCBEHHBbIE HU3MEpPEHHUS (UINYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

ecOoOMIOATh TMpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHLMUIBI JCHCTBHS MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HETOABUKHBIN 0JI0K, HAKJIOHHASI TNIOCKOCTB;

® XapaKTepU30BaTh MPHUHITUIILI ICUCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OMOpPOHM Ha WX OMUCaHUS (B TOM YHMCIE: MOAIIUIHUKHA, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPEecC, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
WCIIONTB3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKHUX SBICHUM U HEOOXOAMMBIC (DU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH TpUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalleHHnH C TpudoOpaMu M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



® OCYILECTBIIATE OTOOP HMCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX HCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOPAst SBJISETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIH30BATh NPU BBINOJHEHUH YYEOHBIX 33aHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMsl HWHGPOpMALUU M3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB WM YUeOHBIX MCCIIEJOBAHUH, IIPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 33/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K xonuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® ICIIOJIB30BATh IOHATHS: Macca U PasMEPbl MOJEKYJI, TEIUIOBOE IBHUKEHUE ATOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tea,
HACBILICHHBIA ¥ HEHACBILICHHBIN Iap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBINA JJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpeHME M cCXaTue, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHSI JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBICHNE M3YYEHHBIX (U3NYECKUX SIBIICHUI B OKpYXKaIOLEM MHpE, B
TOM 4yucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA TeN U (U3UYECKUE SBICHHS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMEHT I0JIE3HOrO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

® XapaKTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SBJICHHUS U IPOLECCHI, HCIONb3YS
OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUUECKOW TEOPUU CTPOCHHS BEIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

® 00BSCHATH (DU3MYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyaIllui
MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYMHHO-CIICICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHx MIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacuy€THble 3a7aud B 2—3 JEHCTBUS, HUCIONB3YysSd 3aKOHbI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3ajadd
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, IPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPHU IMTOMOIIN (PU3NISCKUX METOJIOB,
UCIIONIB3YSl OINUCAaHUE UCCICOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OILICHUBATh MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, IENaTh BHIBOJIBI;

 [IPOBOIUTH OIIBITHI MO0 HAOTIOACHUIO (U3NYECKUX SIBICHUN UITH (PU3NYECKUX CBOWCTB TEI
(KanmWJUTSIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTH JIaBJIEHHWS BO3AyXa OT €ro oObéMma,
TEeMITepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAaHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, OHJIEKTpHU3alUus Tel U
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JI€UCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA AJIEKTPOMArHUTA, CBOWCTBA JJIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMble TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
bopMyIUPOBaTh BHIBOJIBI;

® BRITIOJTHATh TIPSIMBIE U3MEPEHUS TeMIIepaTypbl, OTHOCHTEIHHON BIIAXKHOCTH BO3/yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HCIOJIH30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIICHUSI MPOBOAHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCJIEIOBAHKE TIOCIIEIOBATEILHOTO W MapaUIeIbHOTO COCIUHEHHH MPOBOIHHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHITH U3MEPEHUSs, CIeays



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOm0laTh IpaBUIa TEXHUKM Oe3omacHOCTH Ipu paboTe ¢ J1abOpaTOpPHBIM
00opyI0BaHUEM;

® XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP,
napoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK DJICKTPUUYECKOH OSHEPrHH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIPUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUIATENb IOCTOSHHOTO
TOKa), WCIOJb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOO0XOAUMBIE
¢uznyecKrue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEpPUTENIbHBIE NIPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX ILIeNel ¢ MOCIEe0BATENbHBIM U MapajuleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M MyTEM CpaBHEHMS JONOJIHUTENBHBIX MCTOYHHKOB BBIJCINSATH
nH(pOpMaLIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTIOJIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuanbl, pecypcel cetu WHTepHer,
BJa/IeTh NpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

eco3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00oO0mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIEe
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM HCCIIEN0BATEIbCKOMN
JeSITebHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIB30BAaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

®IIpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HUCCIEIOBAaHUM (U3NYECKUX TIPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CJIEZIUTh 32 BBIIOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTH pa3penaTth KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® ICTIOJIB30BATh TOHATHUSA: CHCTeMa OTcYéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3K, ILEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
9JIEKTPOMArHUTHbIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUs W MorjiouleHus, anbpa-, Oera- U ramma-
U3JIy4€HHUS], U30TOIIbI, SACpHAst SHEPIeTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOIHOE MaIeHHE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBHXKEHHUE, OTpPaOKCHHE 3BYKa, MNPSIMOJIUHEHHOE pacCIpOCTpPAHECHHE,
OTPa)KEHHUE U NPEJIOMIICHHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CIHEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHYATOro CIEKTpa HU3JIy4eHUs)
[0 OMHCAHHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHNX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DM3MYECKHUX SIBJICHUW B OKpYXKaromeMmM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: NMPHIMBEI U OTJIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBH>KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tell,
ONTHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PaAUOAKTHUBHOE W3JIyYCHHUE TPUPOJHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3IYYCHHUI HAa OPraHU3M 4eJlOBeKa), MPU 3TOM MEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYINIECTBEHHBIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl U (DU3WYECKUE SIBIICHUSI, UCTIONB3YS (U3UUYECKUE
BEJTMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIleHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJCeHHsI, BeC Tella, UMIYIbC Tela, UMITYIIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TMOJHas MEXaHW4YecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3UUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEINUYHMHY C JIPYTUMH BEIWYHMHAMU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHS M MPOIECCHI, UCIONb3Ysl 3aKOH
COXpPAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUST UMITYJIbCa,
3aKOHBI OTPAKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCcoBOTO UHCEN TMpU SACPHBIX peakuusX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

© 00BSCHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM YHCIIE U B KOHTEKCTE CUTYAIIHid
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIISITH IPUUUHHO--CJIEICTBEHHBIE CBSI3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 H3YyYEHHBIX
CBOWCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAOIIMECcs HA CUCTeMY M3 2—3 ypaBHEHUM), HUCIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BbITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIC Ul PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOJOB,
UCIIOJIb3YSl OIKMCAHUE MCCIIEJOBAHUS, BBIACIATH IIPOBEPSEMOE IPEATIONIOKEHUE,
OLICHUBATh IMPABWJIBHOCTH IMOPSIKA IPOBEIEHUS HCCIEAOBAHUSA, MeNaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

® [IPOBOJIUTH OIBITHI [0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TeJ
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUS SHEPruHu, 3aBHUCHMOCTH
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeaMeTra B coOuparomie IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

® [IPOBOJUTH TNPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHUH, ONpEHeNsisi CpenHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJUTH HCCIIEIOBAaHME 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C HCIOIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JIBIKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHHM MaTeMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yria IpeloMIIeHUsl OT yria MaJieHus): IIaHUPOBATh UCCIIENOBaHUE, CAMOCTOSITELHO
coOuparb yCTaHOBKY, (UKCUpOBaThb pE3yJibTaTbl IOJYYEHHOH  3aBHCHUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJbTaTaM
UCCIIEI0BaHMS;

® [IPOBOJINTh KOCBEHHBIE W3MEpeHUs (U3MYECKHX BENUYMH (CPeHSS CKOPOCTh H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M TMepuoj KojeOaHWH MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga CcoOMparomie JHH3bI, pPaJuOaKTUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBHITIONHSTH
U3MEpEHUs, Cenys MPEAIOKEHHON MHCTPYKIIMH, BBIYUCISTh 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
WU3MEPEHHUI;

ecoOMIOaTh TpaBWIA TEXHUKA O€30MacHOCTH mpu pabore ¢  gabOpaTOPHBIM
00opy0BaHUEM;

® pa3IM4yaTh OCHOBHBIE MMPU3HAKU H3YYCHHBIX (DU3UUECKUX MOJICICH: MaTepHalibHas TOYKa,
abCoNIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHHUK CBETa, Jy4, TOHKAas JIMH3a,
TUTaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO Spa;



® XapaKTepU30BaTh MPUHIIUIIEI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HX omnHucaHus (B TOM 4YHCIE: CHUIOMETP, NaTYMKU IOJIOKEHUs,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucnosib3ys 3HaHUS O
CBOICcTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3Y4YEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PEHICHUU Y4eOHO--
MPAKTUYECKHUX 3a/lad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®IPUBOJUTH MpUMEpPbl (HAXOOUTh HHGOPMALMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHWNA B TIOBCEIHEBHOW JKM3HM s OOecredeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO IOBEACHHS B
OKpY’Karolllen cpeae;

® OCYIIECTBIIATh TMOUCK HHpoOpManu ¢u3nyeckoro cojaepkanuss B VHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3arpoc, HAXOIUTh MYTH ONPEACICHUS
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMM HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIb30BATh IIPU BBINOJIHEHUU YYEOHBIX 33JaHUN HayuyHO--TIONYJISPHYIO JUTEPATypy
(buU3NYECKOT0 COJEp)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIaJIeTh MpHEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeolOpa3oBaHUs HHPOpPMAIUMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(POpPMAIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOT0 COJAEpKAHUS, NyOIMYHO MPEACTaBIAThH
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BATENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBINA anmapaT H3y4aeMmoro pasjena (QHU3UKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TemaTnueckoe IJIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoasubie | IlpakTtuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpoae https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
FISHHCCIHE BETHHAMHBL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METOJ1 TO3HAHUS https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPEratHblc COCTOAMMA Betlectha https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHUUeCKOE OBUKEHUE 3 nomorexa IO

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

32 Hepuus, Macca, moTHoCTS 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso0o.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlarerite XKuAKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MexaHH3MEI > . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
>3 exafuHeckat SHepr https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bu6mmoreka [IOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
91 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUIECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SICKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHIECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacCIIpOCTPaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27
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