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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa no (¢u3MKe Ha YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs COCTaBJIeHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojiaBaHus y4eOHOTO
npeamera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIONIMXCS W OpraHU3alMi0 H3y4deHus (u3uku Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylbTaTaM  O0y4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMUS.
[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHre y4eOHOro mMaTrepualia o rojam
oOyueHust (o Kjaccam), HpeAjsaraeT NPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA HPEIMETHOrO COJEpX aHUAd U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
dusmKa SABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE INPOILIECCOB U SBJICHHM, M3y4yaeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosiee siICHble 00pa3lbl NPUMEHEHHs Hay4HOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa U3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE TMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUHYIO TPaMOTHOCTb:
® HAy4YHO OOBACHATH SIBJICHUS,
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPNPETUPOBATH JaHHBIE U MCIOJIb30BaTh HAy4yHbIE J0KA3aTENbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHuss (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTebHBIE POTrPaMMBI,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu n3yyenus Gpu3nku:
e [IpUOOpEeTeHHE HHTEpeca U CTpEeMIIEHUS OOy4aroIlUXcs K HaydHOMY HW3YyYEHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE IMPEJCTABICHUM O HAydyHOM METOAE TMO3HaHWs | (OPMHUPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa U3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHHMH HaONOJaTb MOPUPOAHBIC SBJIECHUS U BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTHUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUeCcKOi HayKH.

Ha un3yuenue ¢uzuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTeNb JejaeT BbIOOp MpoBeIeHHs Ja0OpaTOpHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. DuU3MUEcKHe MNPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEpKE THIOTE3, OOBsicCHEeHHWe HabmomaeMoro spieHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTH U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA INAPHKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopaelicTBHe dYacTHIl BEIIECTBA: MPHUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHMSI BEIISCTBA: CTPOCHHE Ta30B, IKHJAKOCTEH W TBEPIBIX
(KpHCTAUTMYECKUX) Tel. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBIeHMA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka quamMeTpa aToMa METOJO0M PSAIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYIISIPHOTO MPUTSIKECHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumoneiicTBue Ten Kak MpUYMHA H3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOIIBIO JWHAMOMETpa. SIBieHue TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IMIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmarommecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. Omnbit Toppuyennu. M3mepenue atMocepHOro MaBIEHUS. 3aBUCUMOCTD
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBiaeHUs KUIKOCTHIO U ra30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTb
4acTH TeJa.

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, JEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckass SHeprua. KuHerndeckas W mnoreHuuanbHas d3Heprus. lIpespaiueHue
OJIHOTO BUJIa MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUsl SHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TPEHHs NpPU PABHOMEPHOM JBWXKEHMHM Tena [0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. WMsmepenne KII/] HakKIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYIIL. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHUA

MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunmBaHuME M KalWULIPHBIE sIBIEHUS. TerioBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.
Buyrpennsis sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH OJHEpPruu: TeIulonepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIWA, U3JTYUCHHC.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBineHue u OTBeplieBaHUE KPUCTATUITMUYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEIIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
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OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTb JaBJIEHUs BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmoneHne m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TeIulonepenadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue nmpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE€1 OT BEJIWYMHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHUS DSJIEKTPUUECKOro TOKa. MCcTOUYHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.

=
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. PeocTaTt 1 MarasuH cOonpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MarauTHoe moJje TokKa. DJIeKTPOMAarHur.
. JleficTBue€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

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

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €ro JIJIMHBI, IUIOMIAHN MTONEPEYHOr0 CEYSHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJII TOCTOSHHBIX MAarHUTOB MpH UX OOBEAUHEHUU H
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHne AefcTBHUSI MATHUTHOTO I0JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUN 3HAYEHUs U HaIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoninHelHOe BkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tpetuit 3akoH Herorona. [lpuniun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBKEHHUS, CUja TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

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. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTENIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHMe TpakTa M1 pa3rOHAa W JaJIbHEHIIEr0 PaBHOMEPHOIO JIBHKCHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. V3y4yeHue 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.
KonebarensHoe naBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM: TMEPHOJ, YacToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHW4ecKuX BOJIH. [IposionbHbIE 1 mONepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTbH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Mepuojia KosieOaHWH MOJBEHIEHHOTO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH INepHOJa KOJEOAaHUN MPYKMHHOIO MasiTHHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojleOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIe IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

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

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox J1ydeil B paccenBarole JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenosanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHnne xapakTepuCTHK N300pa)KeHUs IIpeMETa B INIOCKOM 3€pKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300paskeHUi C MOMOLIBIO COOMPAIOLIEH JTUH3BL

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pe3epdopaa u mnanerapHas mojenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- um ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromHoro siapa. W3orombl. PaanoaktuBHble mnpeBpamienus. Ilepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHBIX siaep. CBsi3b MacChl M SHepruu. Peakmuu cuHTe3a W AeneHus snep. VcTouHukn
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paJuOaKTUBHBIX U3yYEHUN HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrpanus nznydeHust NpUpOIHBIX MUHEPATIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (IIO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNb  TNpEeIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YUCOHBIH MPEIMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIICIOBAHMS SIBICHHUN NPUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3felia pealns3yercs 3a CYET TOoro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIONIb30BaTh HAayUHbIE METOJBI MCCIEAOBaHUS (PU3NYECKUX SBICHHUI, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUU HA OCHOBE
3aKOHA MPEBPAIIECHHUS  COXPAaHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuJatomerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— TPOSIBJICHHE HMHTEpPEca K MUCTOPHUH U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOW (Pu3mvecKkoin
HayKH;
— [IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,
2) rpa:kIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXIIEHHUU OOIIECTBEHHO 3HAUYHUMBIX M ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHCHHEM JOCTHKCHUH (PU3UKH;
— OCO3HAHHE BaXHOCTH MOPAIBHO--3THYCCKUX MTPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;
3) 3CTeTHYECKOr0 BOCIUTAHMS:
— BOCIPUSATHE SCTETHUECKUX KadyecTB (PU3NYECKOM HaAyKH: €€ TapMOHHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HaHWE IICHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOIO WHCTPYMEHTa MO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;
— pa3BUTHE HAYIHOH JIFOOO3HATEIFHOCTH, HHTEPECA K HCCIICI0BATEIIBCKON e TEIIEHOCTH,
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOTO 0JIArOMOTYYHsI:
— OCO3HaHHE IIEHHOCTU 0e30MacHOro 00pa3a >KU3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaXHOCTU TPaBHJI 0€30MACHOTO MOBEACHUS HA TPAHCIOPTE, HA JIOPOTax, C AIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/TIOBAHUEM B JIOMAIITHUX YCIIOBHSX;
— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OIIUOKY U TAKOTO Ke
MpaBa y APyroro 4eaoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
— aKTHUBHOE y4YaCTHE B PEIIEHUHU MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTEIbHOM
OpraHM3allfy, TOpPoJa, Kpasi) TEXHOJIOTHYECKON U COLMaIbHOW HAMpPaBICHHOCTH, TPEOYIOMINX B
TOM YHCIie U GUNUYECKUX 3HAHMUIA,
— UHTEpEC K MPAKTHIECKOMY U3YUEHHIO PO ECCHii, CBI3aHHBIX ¢ (DHU3UKOIA;
7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:
— OpHWEHTAaIMs Ha TpPUMEHEHHE (U3WYCCKUX 3HAHWUN IS pemieHWs 3aJad B o0JiacTu
OKpYKaroIel cpejpl, INIAHUPOBAHUS TOCTYITKOB W OIEHKA WX BO3MOXKHBIX TOCIEICTBUN IS
OKpY>KaroIle Cpeibl;
— OCO3HaHHE TJI00ATHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U TyTel X pPeleHus;
8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAJIBLHOI U MPUPOIHON CpPeabl:
— MOTPEOHOCTh BO B3aMMOJCHCTBUU MIPH BHITIOJTHEHUH HCCIIETOBAHUI U TIPOEKTOB (PU3NIECKON
HaIMpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;
— MOBBILICHUE YPOBHS CBOEHM KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AEITEeIbHOCTD;
— MOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM 4uCiie GOPMYyITUPOBATH UJICH, TOHSITHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (PU3HKH;



— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTPEMIICHHUC aHAJIU3UPOBATH U BBIABIIATH B3AaMMOCBS3H IIPUPOIEIL, 06I_HGCTBa U 5KOHOMUKH, B
TOM YHUCJIE C UCITIOJIB30BaHNUECM (1)I/I3I/ILI€CKI/IX 3HaHI/H>'I;

— OIIGHKa CBOMX JICHCTBUH ¢ Y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CpPEay, BO3MOXKHBIX
[JI00AIBHBIX TOCIEACTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusi y oOydatomierocss OyayT chopMHpOBaHB MeTampeIMeTHBbIE Pe3yJbTaThl,
BKJIIOYAIOIINE TI03HABATENIbHbIC YHHBEpCAIbHBIC YueOHbIC JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHbBIC yYeOHbIC ICHCTBHUS, PEryJSITUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCH(UKAMK, OCHOBAHHS JJIsi 0000IIeHUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTpUBAEMbIX (PaKTax, TaHHBIX U
HaOJIOICHUAX, OTHOCAILIMXCS K (PU3MUECKUM SBICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBA3M INPU HU3YyYEHUH (PU3NUYECKUX SIBJICHUM U
IIPOLIECCOB, JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM JACIAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh CIoco0 pelleHuss ydeOHOW (HU3MYecKol 3agaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOIAIIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(bU3UYEeCKUi HKCIIEPUMEHT, HEOOJBIIOE UCCIeJOBaHNE (PU3UIECKOTO SBJICHHUS;
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, MOJYUYEHHYIO B XOJe
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKE
BBIIBUTATh TPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3NUecKor 3a/1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUIOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy NpeAcTaBiIeHUs HHoOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JUarpaMMaMHd, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PeIlICHUE 3a/1a4U U MOIep)KaHue OJIaroXKelIaTeTbHOCTH OOIICHHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIATH  PE3yJAbTAaThl  BBIOJTHEHHOTO  (DU3MYECKOTO0  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PEUICHUU KOHKPETHOH (pru3mueckor mpoOIeMsr;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYKIIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KAa4yeCcTBO CBOEro BKJIaga B OOMMA TMPOAYKT MO KPUTEPHUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C Y4YETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUU U MpeuiaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTHIKEHHUsS) Ppe3yJlbTaToB JEATElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ BBIMOJHEHUS (HPU3UUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa LENH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCUU HAa HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU pemeHUuH (U3NYECKUX 3aJady WIH B
YTBEPKJICHHUSIX Ha HAYyYHBIE TEMBI M TAKOE K€ ITPaBO JAPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce mpeiIMeTHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTOJIb30BaTh TOHATHS: (PU3MUECKME ¢ XUMHYECKUE SBJICHUS, HAOIIOJICHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
JIBUKEHHE  (pPaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUTACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

pasnuyats sBieHus (auddys3us, TeII0BOe IBMKEHHE YaCTHILl BEIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHUMOJCICTBHE Tel, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Ieperadya AaBJICHUsS TBEPIBIMU
TEJIaMH, JKUAKOCTSMH | ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHKUE Tell, TPEBPALICHHUS
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM uucie (pu3uvecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHMS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABICHHS Ha KMBOM OpPraHU3M, IUIaBaHUE PHIO,
pblYary B Tele YeloBeKa, PU 3TOM MEepEeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;

OTKCBIBATh U3YUYEHHBIE CBOICTBA Tel U (pu3NUeCcKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHsA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHHs, JaBlieHUE
(TBEporo Tena, KUIKOCTH, Ta3a), BHITAJKUBAIONIAs CUJIa, MEXaHUYecKas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(pPUIMEHT moJae3HOro MAeUCTBUs
MEXaHM3MOB, KUHETUUYECKasi W MOTEHIUaIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBAaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHUIIbI
(Gu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMYIbI, CBSA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMMH BEIWYHMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
IpaBuiia CIOXKEHHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ TPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPHUUUHHO-
-CJIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMUYECKUX IIaroB C OMOpPOW Ha
1-2 wu3y4yeHHBIX CBOWMCTBAa (PU3MUECKUX SBICHWUN, (U3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a7aud B 1—2 JEHCTBUA, HMCHOJIB3ySd 3aKOHBI M (HOPMYIIHI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMKUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3UYECKON BEITMUHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO PELIUTh IPU IMOMOIIU (PUIUIECKUX
METO/JOB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pas3idyaTh U HWHTEPIPETHPOBATH MOJNYYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOABI IO €r0 pe3ybTaTaM;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHMSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aIHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BETUYMHBI OT JPYroH ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
COIPUKOCHOBEHUS TEJI, CUIIBI YIIPYTOCTU OT YIJIMHEHHUs NPYKUHBI, BBITAJIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHU TIJIABaHUS TEJ, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICIOBAHNS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro AECWCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEI0KEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOio/iaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opy0BaHUEM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHUA (B TOM 4MCIE: MOUIMIIHUKH, YCTPONCTBO
BOJONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHHUKOB HH(popManmu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 3aJaHUi HayYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUSI O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IIPH ITOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALIUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpPAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUIECKOE
MoJie, TPOBOJHUKH W JAMDJIEKTPUKH, MOCTOSHHBIA 3IIEKTPUYECKUH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teromnepesada, TerIoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHUE, TerIonepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKWCAaHWID HMX XapakTEepPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3nyeckne SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KpUCTAUIBI B mpupone, uznydenue ConHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

OTIHMCHIBATh U3yUCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, YyHeTbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKEHHE, COMPOTUBIIEHHE MPOBOJIHUKA,
yZIeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEITHMYMH, HaXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETUYECKOW TEOPHH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIC M B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BEISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 U3y4eHHBIX CBOWCTBA (DU3MUECKUX ABIICHUHN, GU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyud B 2-3 JEWUCTBUA, WUCIIONB3YysA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCIIOBHE, BBISABIISATH HEIOCTATOK JAHHBIX JIJISl PEIICHUS 3aayuH,
BBIOMpaTh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEelIeHuUs, TPOBOAUTh PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3MUECKON BEIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIIOJIOKCHNE, OIICHWBATH MPABWJIBHOCTh TIOPSAKA TPOBEIACHHS WCCIIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUIO (PU3NICCKUX SIBIICHUN WIIH (PU3NICCKUX CBOHCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béMa,
TEMIIEPATypPhl, CKOPOCTH MPOIlecca OCTHIBAHUS U HArPEBaHUS NMPU U3TYYEHUH OT [IBETa
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATYPhl JKUIKOCTH W TUIOMATM €€ TIOBEPXHOCTH, OJJCKTpH3AIMs Tel u
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3aps/IOB, B3aHMMOJICHCTBHE MOCTOSHHBIX MAarHWTOB,
BU3YaIH3aIisi MATHATHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHHK C TOKOM, CBOHCTBA 3JIEKTPOMAarHUTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OpYyIOBaHUS, OMUCBIBATH XOJ OMbITA H
(dbopMyITHUpOBaTh BHIBOIBI;

BBITIOJHATE MPSMbIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3]IyXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3HYECKUX BEIIMYMH, CPAaBHHUBATH pPE3yJbTAaThl W3MEPEHUH ¢ y4ETOM 3aJaHHON
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUM (3aBUCUMOCTH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAN TOTEPEYHOTO CEYCHUS W YACIBLHOTO COIPOTHUBIICHHUS BEIIECTBA
MIPOBOIHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (DMKCHPOBATh PE3YNIbTATHI MOTYYCHHONH 3aBUCHMOCTH B BHJIC
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHsI (PU3MYECKHX BeNHUYWH (yAeNbHAas TETIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCTISATH 3HAUCHUE BEITHYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOMl HA WX OMHUCAHHSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUYMK IIICKTPHUUYECCKOU
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSTHHOTO TOKA), HWCIOJB3Yysl 3HAaHUS O CBOHCTBaX (M3MUYSCKUX SBICHHHA U
HeoOX0ouMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI IJIEKTPUUYECKUX IIETEH C MOCIEI0BATEIbHBIM U MapaICIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI SJIEMEHTOB AJIEKTPUUECKUX LENeil;

® TMPUBOAWTH TpPHUMEpPHl (HAXOAWTh HWHGOPMALMIO O TMPUMEPAx) MPAKTUIECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpHU OOpalleHHH ¢ TpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 370pPOBbsi M COONIOACHHUS HOPM OSKOJOTHYECKOTO TOBEIEHUS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNMOMCK HWH(pOpManuu Quandeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHHS JOIOJHUTEIBHBIX HCTOYHHKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYHMBON WM MOMKET OBITh
HEJIOCTOBEPHOM;

® HCIIOJIB30BATh MPH BBHITOJHEHUN YUCOHBIX 33JJaHUH HAYYHO--TTOMYJISPHYIO JINTEPATYPY
(U3UYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepUANIbI, pecypchl ceTu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JIaBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHUs, 0000Ias
nH(pOpMaII0 W3 HECKOJBKHX MCTOYHUKOB (PU3WYECKOTO COJIEP)KAaHUS, B TOM YHCIIS
nyOMMYHO  TPEJNCTaBISITH  PE3yJabTaThl  MPOCKTHOW WM  UCCIEN0BATEIhCKOM
NEeSTENIbHOCTH, TP 3TOM TPaMOTHO MCIOJIb30BaTh W3YYCHHBIN MOHSITUIHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE MPE3EHTAIUEH;

® T[pU BBINOJIHCHUU YYEOHBIX MPOCKTOB W UCCIENOBaHWNA (PU3MYECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIEIUTh 3a BBHIINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATCNBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kjiacce npeaMeTHble pe3ylbTaThl HA 0a30BOM ypOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMEHHI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSDKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJI, PpEAKTUBHOE JBUYKEHUE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SIBJICHUI B OKpYXaromeM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4YHOM cUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpPraHU3M YEJOBEKa), IPU 3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEIHsIST 1 MTHOBEHHAs CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JBIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YriioBasg CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHs, BEC Tella, UMITYJIhC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTEHITHATBHAS SHEPTHS CKATOM MPY>KUHBI, KHHETHIECKAs
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABHIIHBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3UUECKUE SIBICHUS U MPOIECCHI, UCIIOIb3Yys 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peaKUHsX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (DOpMyIbI, CBs3bIBAIOLIME (PHU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIH3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nyecKoil BETNYNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHHIA U OIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IIYYCHHS): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUE H3MepsieMON BeNIUUYMHBl ((OKYCHOE pacCTOsSTHUE COOMparoliel JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, Iepuojaa KojeOaHMM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIMYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHUS CKOJBKEHHUsS, MEXaHWUYeckash pabora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOHMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeVIOKEeHHON MHCTPYKLIMH, BBIUUCISATH 3HAUEHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM H3YYCHHBIX (DU3MUECKHX MOJENel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONMOPOM HA UX OMHUCAHUs (B TOM YUCIIE: CIIUIOMETP, TaTYUKU MOJIOKECHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (U3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTHUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparolei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0POBbsi W COONIIOACHHUS HOPM HKOJOTUYECKOTO0 TIOBEACHHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapar u3ydaemoro paszaena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KoJsmn4yecTBo 4yacoB JJIeKTPOHHbIE
n/n NMPOrpaMmblI Bcero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoThl padoThI o0pa3oBaTe/bHbIE
pecypchl
Pazgen 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
11 ®uszurka - Hayka 0 pupoje 2 bubnnorexa [HOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07
12 ®du3nyeckue BeINYUHbBI 2 1 bubmuoreka [JOK
https://m.eds00.ru/7f416194
https://lesson.edu.ru/03/07
1.3 EcTecTBeHHOHAy4HbBIN METO/ MO3HAHUS 2 1 bu6mmoreka [IOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07
Hroro o pasneny 6
Pa3nea 2. [leppoHavyaJbHbIe CBEACHUSI O CTPOCHHH BeleCTBA
2.1 CrpoeHue BeniecTBa 1 bubnnoreka [JOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07
2.2 JIBr>keHue U B3aUMOJICMCTBUE YaCTHI] 2 1 bubmuorexa [JOK
BEIIECTBA https://m.edso0.ru/7f416194
https://lesson.edu.ru/03/07
2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 bubnuoreka [IOK
https://m.eds00.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe IBIKCHUE 3 bu6mmorexa [IOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07
3.2 WNueprus, macca, TNIOTHOCTh 4 1 bu6mmoreka [IOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194

https://lesson.edu.ru/03/07

3.3 Cuna. Bune! cun 14 2 bu6mmoreka [IOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07

Wroro no pazueny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. llepenaua naBnenus TBEpABIMU 3 bubmumorexa [IOK
TeJIaMHU, XXUIKOCTSIMHU U Tra3aMH https://m.edso0.ru/7f416194
https://lesson.edu.ru/03/07

4.2 JaBnenue KUuIKOCTH 5 bubnuorexa [JOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07

4.3 ATMOC(epHOE TaBICHHE 6 bubmmoreka [JOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07

4.4 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK

B HHUX TEJIO https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTBH. JHEpPIus

5.1 PaGora u MmomHOCTH 3 1 bu6mmoreka [IOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07

5.2 [IpocTeie MeXaHU3MBI 5 1 bubnnoreka [JOK
https://m.edso00.ru/7f416194
https://lesson.edu.ru/03/07

5.3 Mexannueckast JHEprus 4 1 bubnuoreka [IOK
https://m.eds00.ru/7f416194
https://lesson.edu.ru/03/07

Htoro no paszneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f416194
https://lesson.edu.ru/03/07

8 KVIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmn4vecTBo 4yacoB DJIeKTPOHHbIE
NMmporpaMmMbl Bcero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoTbI padoTsI o0pa3oBaTe/bHbIE
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
11 CrpoeHue u CBOWCTBA BEIIECTBA 7 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
1.2 TennoBbie Iporecchl 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
Htoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubnnoreka [JOK
U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20 1 7 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
2.3 MarHuTHbIC IBJICHUS 6 1 15 bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
2.4 ONEeKTpOMarHuTHAsE NHIYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
Htoro no paszneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08
https://m.edsoo.ru/7f4181ce
https://lesson.edu.ru/03/08

9 KIIACC

Ne i/ HaumeHoBaHue pa3/iesioB U TeM KoJuun4vecTBo 4acoB DJIeKTPOHHbBbIE
NMPOrpaMmabl Bcero Kourpoabubie | IIpakTtuyeckue | (uudposbie)
padoTbI padoTbl o0pasoBare/IbHbIC
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
1.1 MexaHn4decKkoe ABIKEHHE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
1.2 BzaumopeiictBue Ten 20 1 3 bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
13 3aKOHBI COXPaHEHHS 10 3 Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
Wroro no pazneny 40
Pasnen 2. Mexanuveckne KoJjie0aHusl U BOJHBI
2.1 MexaHn4eCKHe KOoIeOaHus 7 3 bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 bubmuoreka [JOK
https://lesson.edu.ru/03/09
Hroro no paszneny 15
Pa3nen 3. DjileKTPOMAarHuTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTpOMarHuTHOE MOJIE U 6 2 bubmuoreka [IOK
AJIEKTPOMATHUTHBIE BOJIHBI https://lesson.edu.ru/03/09
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
4.2 JIuH3b1 U onTUYECKUE IPUOOPHI 6 3 bu6muoreka [IOK
https://lesson.edu.ru/03/09
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmuoteka [IOK
https://lesson.edu.ru/03/09
Hroro mo pazueny 15



https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

Pa3nen 5. KBanroBble siBJIeHUSA

5.1 Henyckanue v norniomeHue ¢cBera aroMomM 4 1 Bu6mumotexa [JOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09

5.2 CtpoeHue aTOMHOTO siipa 6 1 Bu6mumoteka [JOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09

5.3 SnepHble peakuu 7 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09

Wroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAI01IIM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 2 Bbu6mmoreka [JOK
Kypca ¢u3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09
https://m.edsoo.ru/7f41a4a6
https://lesson.edu.ru/03/09

