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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueid mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKHA Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (¢u3MKe YUUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[IporpamMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBIICHUH, M3Y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperoCcTaBiseT HauOojee siCHble OOpas3lpl MPUMEHEHHs HAy4dHOro MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa M3 IIaBHBIX 33Ja4 (U3MUEcCKOoro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxk1€HHONU pemeHneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMIPEJCTABICHUH O HAayyHOM MeETOAe TO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEACTABICHUNA O PONIU (DU3UKHU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

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

JocTmwkenne STHX Iefeil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

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

e [puoOpeTeHHe YMEHH ONMUCHIBaTh M OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

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

e Dpa3BUTHE YMEHMH HaONIOJaThb NPUPOAHBIE SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MPOBEIEHUs J1a0OpaTOPHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJEPKAHUE OBbYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE TIHIOTE3, OOBSCHEHHE HabmogaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

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

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHbI JeIEHUS HIKaIbl U3MEPUTEIBLHOTO pUodOpa.

N3mepenne paccTOsTHU.

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

TEeMIEPaTypPHI.
6. IlpoBeneHue wucciieOBaHUS TIO TMPOBEPKE THUIOTE3BI: JATBLHOCTH IMOJIETA IIAPUKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTul BemiectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHS ~BEIIECTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUTMYECKUX) Tel. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmromenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEII[ECTBA.

Jlabopamopnwvie padbomot u onvimol.

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

2. OmnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

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.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. 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 NPSIMOJIUHEUHOIO 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 MABIKEHUS (LIapUKa B KHUAKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa 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 raza. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuuecknit  mapamokc. CooOmaroruecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OmnbiTt Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

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 00bEéMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

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

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

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIEH 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 pabora. MOIIHOCTb.

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

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckass SHeprusa. Kunetnueckas W noreHuuanbHas 53Heprus. llpespamienue
OJIHOTO BU/Ia MEXaHUUECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC TOJIOXKCHUS MOJ'ICKYHHPHO“KHHCTH‘ICCKOIZ TCOPHUU CTPOCHU BCUICCTBA. 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 CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKECHUMA

MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauuMBaHWE W KanWwUIIpHbIE siBIeHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.
Buytpennsis  sHeprus. CrnocoObl HW3MEHEHHWS BHYTPEHHEH SHEpPruM: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIWA, U3JTYUCHHC.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YAenbHas Temiora TuiaBieHus. I[lapooOpa3zoBanue 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
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 nipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. HaGmonenne xumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO MIPUTSKEHUS.

=
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

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

OnbIThl, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJIEHHS BO3JyXa OT €ro oonéma Hu
Harp€BaHusd UJIW OXJIAXKJICHUA.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPrHM Tela B pe3yjbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIO0OMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IpU TEIJI00OMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEUCTBMS 3apsyKEHHBIX TEJ OT BEIMYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKTpuueckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

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

Pabota u MoLHOCTD 371eKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcereaa. MarauTHoe mose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uwHAyKuuu. IlpaBwiio  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

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.

. DINEKTPUUECKUN TOK B )KUJIKOCTH.

. 'a30BBbIii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

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

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccrienoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIIVH.
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HallPaBIEHUS WHAYKIMOHHOI'O TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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o b



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M10JI HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

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

pE3UCTOpa U HAIIPSIKEHUS HAa PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

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

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA MPU NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIpsKEHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.

ok wnNRE

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. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS 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.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiumn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBKEHHUS, CUja TPEHUs
IIOKOS1, APYTHE BUABI TPCHUSL.



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 NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

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. CoxpaHeHne MEXaHUYECKOW SHEPTUH NPH JIBUKEHUU TeJla MO/ IeUCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTtpyupoBaHue TpakTa Mg pa3srOHAa M JAIbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
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
HavyaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

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 IIOBEPXHOCTH.

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.
Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ 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.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>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 Neproia KojaeOaHnii MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

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

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O 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.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 37IEKTPOMArHMTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pasznea 11. CBeToBLI€e IBJICHUS.
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.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

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

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnrTruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel 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

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHnne xapakTepuCTHK N300pa)KeHUs IIpeMETa B INIOCKOM 3€pKalle.
Hccnenosanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa NaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

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

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIONEHUM Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- uw ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas mopens aromuoro sapa. W3orombsl. PannoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakuum cuHTe3a u JeneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNRE

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIONTUX U3TyUECHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HanpUMep, TMPAKTHYCCKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenve ¢Qu3Mku Ha YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHMsI HAlpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst Oynyt c()OpMUpPOBAHBI CIEYIOIINE JTNYHOCTHBIE PE3Y/IbTAThl B UaCTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— TPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHMCKOHN (Pu3MUecKOn
HAYKH;

— LIECHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX--(PU3UKOB,;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAUYMMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHUs TEXHOJIOTUM, BaXKHEUIIIEN COCTABIIAIOLIEH KYJIBbTYPBI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEe0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHE€ B PEIICHUHU MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— WHTEpEC K MPaKTUIECKOMY U3YUCHHUIO PO EeCCuil, CBA3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHUEeHTalusg Ha TpUMEHeHWEe (PU3WYecCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— TMOTPeOHOCTh BO B3aWMOJICHCTBHHM TIPH BBIMIOJHEHWW WCCIEIOBAaHUNW W TPOEKTOB
(bU3UIECKOI HANIPABICHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUECKUX OOBEKTAX M SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKHY;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bHSPI‘IeCKI/IX 3HaHPII>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JACWUCTBUN C YYETOM BIMSIHHMS Ha OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuyatomerocsi OyayT cGOpMUPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIE yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K q)HSI/I‘IGCKI/IM SIBJICHUAM

BBISIBJISATh NIPUUMHHO--CJIE/ICTBEHHBIE CBSI3U NPU HU3Y4YEHUH (PU3MUYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'UIIOTE3bI O B3aNMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus yueOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

NpoBOAWUTE MO CAMOCTOSATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECIIOXKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$[ U BbBIBOJABI IIO0 pPE3yJjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHThl M 3aIpOChl NMPU MOHUCKE M O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(POPMALHUIO PA3IUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMYy MpPEACTaBICHHUS HHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXAaTh CBOIO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n HHI[HBHZIyaHLHOfI pa6OTI)I
IIPU PEIICHUU KOHKPETHOM (PU3HUECKON MTPOOIEMBI;

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OThI, JOCTHras KAaueCTBCHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranuzanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aayd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTELJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeUIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAEITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHHUI:

® JCIOJIb30BaTh IOHATUA: (PU3MUECKME W XUMHUYECKHE SBJICHMs, HAOII0IEHHE,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHUILBI (PU3UUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHUYECKOE JIBUIKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAeKTOpHUs, pPaBHOAEWUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e paznuuath sBieHUs (quddys3us, TEIOBOE IBMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIMs, B3aUMOJEHCTBHUE Tell, paBHOBECUE TBEPABIX
TeJI C 3aKPEIUIEHHONW OChIO BpalleHHUs, Nepeaaya AaBJIeHHs] TBEPABIMU TeIaMHU, KHUJIKOCTSIMU U
ra3ams, aTMocqepHoe AaBlICHHE, IUIaBaHUE TeJ, NMPEBPAICHUS MEXaHWYECKOW PHEPTuH) IO
ONMCAHUIO HUX XapaKTEpPHBIX CBONCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
bu3nueckoe sBICHUE;

® DACIO3HABATh MPOSBIECHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPY)KAIOIIEM MHUDE, B
TOM 4uclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOW M HEXHBOH Ipupoje, ACHCTBUE CHIIBI TPEHHUS B MNPHUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJle YeNOBEKa, MPHU
3TOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH;

® OMNKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (U3NYECKUE SBICHUS, UCIIONb3Yys (pU3nuecKue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KUIAKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QUIMEHT MOJIE3HOT0 NEHCTBHS MEXaHW3MOB, KMUHETHYECKas W MOTEHIMalbHas SHEeprus),
OpU OINUCAHUM TPABWIIBHO TPAKTOBaTh (DPM3NYECKUHA CMBICI MCIIOJIb3YeMbIX BEIUYMH, HUX
0003HaueHMsI U €UHHUIBI (PU3NYECKUX BEIMUYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(Gu3NYECKyI0 BEIMUYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKH M3y4YEHHBIX 3aBHCHUMOCTEH
(bUBHUYECKUX BEIUYHH,

® XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SABJICHUS U MPOIIECCHI, UCIIOIb3YS IpaBuiia
CJIO’KEHUS CHII (BAOJIb OJHOM IpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYECKOE BhIPAKEHUE;

e O0OBACHATH (PU3HUECKUE SIBJIICHHUS, MPOLECChl U CBOWCTBA TeJl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbBIABIATH NPUYUHHO-
-CJIE/ICTBEHHbIE CBS3HM, CTPOUTHh OOBACHEHHE W3 1—2 JIOrMYecKHX MIaroB ¢ omopoil Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemath pacuéTHble 3agaud B |—2 JelcTBUS, HUCHONB3Yys 3aKOHBI W (OPMYIIBL,
CBsI3bIBalOIME (hM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaln3a YCIOBMS 3aJaydl 3aIllUChIBAaTh
KpaTKoe YCIIOBHE, MOACTABIATh (PU3NYECKHE BEJIWYMHBI B (OPMYNBI U IPOBOJUTH PACUETHI,
HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOANUMBIE AJIS PEIICHUS 33134, OLIEHUBATh PEAIMCTUYHOCTh
MOJY4eHHOU (hPU3UYECKON BETMUHHBI,



® pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH TMOMOUIM (PU3MUYECKUX
METO/I0B, B OIMCAaHUM MCCIEIOBAHUS BBIICIATH IPOBEPSIEMOE HPEANON0KEHuEe (TUIIOTE3Y),
pa3iauyaTh U MHTEPIPETUPOBATH IOJYYEHHBIH pPE3ysbTaT, HaXOIUTh OMIMOKM B XOJE OIIBITA,
JIeJIaTh BBIBOJIBI 110 €70 PE3ysbTaTaM;

® TIPOBOJHTH OMBITHI MO HAOIIOJCHHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB
Tes: (HOPMYIHPOBATH MPOBEPSIEMBIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OINbITA U (POPMYJINPOBAThH BHIBOJIBI;

® BBINOJHATH NPSAMbIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LHU(POBBIX NPUOOPOB, 3aIUCHIBATh MTOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

® [POBOJUTH HCCIICOBAHHE 3aBUCHUMOCTU OJHOW (PU3MYECKOM BEJIMYHMHBI OT APYroM c
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS Tejla OT
BPEMEHHU [IBUKCHHUS Teja, CWIIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KadecTBa 00paboOTKH
IIOBEPXHOCTEH TeNl U HE3aBUCHUMOCTH CHJIbl TPEHHUS OT IUIOLIAJU CONPUKOCHOBEHHUS TEJN, CHUJIbI
YIPYroCTH OT YJUIMHEHUS MPYXKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIEOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHus, cielys IpeUIoKeHHOMY IUIaHy, (UKCHpPOBAaTh pe3ynbTaThl MOJIYYEHHOU
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NenaTh
BBIBO/IbI 110 p€3YJIbTaTaM UCCIIEJOBAHMUSI;

® TPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO Tea, CUJla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKHUBAOIAsS
cuiia, JIefcTByoIas Ha MOTpYXEHHOE B KMJIKOCTh TeNo, KO3()PUIMEHT MOJIE3HOro AECUCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEIys MPEIOKEHHOW WHCTPYKIMU: TPH BBINOJHEHUH H3MEpEeHUi
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHUE UCKOMOM BETMUMHBL;

e coOmOJaTh MpaBWia TEXHUKUW O€30mMacHOCTH npu pabore ¢  J1abOpaTOpHBIM
000pyI0BaHUEM;

e YyKa3blBaThb MPHUHLUIBI JEHCTBUS HPUOOPOB M TEXHUYECKHUX YCTPOHCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCyAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HENOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

® XapakTepU30BaThb MPHUHLIMIBI JEHCTBUS H3YYEHHBIX MNPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa UX ONMUCAHUA (B TOM UHUCIIE: NMOALIUIHUKNA, YCTPOUCTBO BOJOIPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCIONIb3ys
3HaHHSA O CBOWCTBAaX (U3MYECKUX ABJIEHUI U HEOOXonuMble (QHU3NYECKHEe 3aKOHbl U
3aKOHOMEPHOCTH;

® [PUBOAUTH MpHUMEpPHl (HAXOAWUTh HH(OpPMALMIO O MpHUMepax) MNPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

® OCYLIECTBIATH OTOOpP MCTOYHMKOB HH(OpManuu B HHTepHETE B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM M INYyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIACNATH HMH(OPMAIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM WU
MOKET OBITh HEOCTOBEPHO;



® UCIOJB30BaTh MPH BHITIOTHEHUH YYEOHBIX 33JJaHUIl HAYYHO--TIOMYJISPHYIO JINTEPATYPY
(GU3MYECKOr0o COACpIKAHMS, CIPABOYHBIC MaTepUaNbl, Pecypchl ceTH WHTepHeT, BIIaJCTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAUKA W3 OAHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

® co3/1aBaTh COOCTBEHHBIC KpaTKWE MHCHMEHHBIC W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3
WUCTOYHUKOB MHPOpMAIUU (U3HUECKOTO COJEP)KAHUsS, B TOM YHUCIIEe MyOJUYHO AeNaTh KpaTKue
COOOINEHUsT O pe3yJIbTaTaX IPOCKTOB WM YYCOHBIX HCCIICJOBAHHMMA, MPH STOM TIPAMOTHO
WCII0JIb30BaTh M3YYCHHBIA MOHATHHHBINA ammapar Kypca (U3HMKH, COIPOBOXKIATh BBICTYIICHUE
MPE3EHTALUEM;

® IIpH BBHINOJHCHHH Y4YCOHBIX IPOCKTOB M MCCICIOBAHUN pPACHpPEeNaTh 00S3aHHOCTH B
rpynmne B COOTBETCTBUM C TIIOCTABJICHHBIMH 3a/ladaMH, CJICIUTh 32 BBINOJHCHUEM IUIaHA
NEHCTBUH, aJeKBaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JEATCIBHOCTH T'PYIIIBI, BEICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHUE, YUYUTHIBAsI MHCHUE OKPYKAIOIIHUX.

K xonmy oOydenus B 8 kJiacce mpeaMeTHBIE Pe3yiIbTaThl Ha 0a30BOM YpOBHE JOJKHBEI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

® JICIIOJIB30BATh TOHSTHS: Macca W pa3Mepbl MOJIEKYJN, TEIJIOBOE ABIKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tela, HAChIIIEHHBIN
U HEHACBHIIIEHHBIH Tap, BJIAKHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHSS 3HEPrus, TEIUIOBOH
JIBUTATENlb, OSJEMEHTAPHBIA DJICKTPUYECKUN 3apsfl, JJIEKTPHUUECKOE TIOoJe, MPOBOJHHUKH U
JMDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

e pasnuuaTh SBJIEHUS (TEIJIOBOE pacIIMpeHHe M cxaTue, TeIulonepenaya, TEIIoBOe
paBHOBeCHe, CMayWBaHWE, KANWUIAPHBIC SIBJICHWS, HCIIAPEHUE, KOHJCHCAIUS, IUIABJICHUE,
KpUCTalu3anus (OTBepAeBaHKE), KUIIEHHEe, Terulonepenaya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3JIY4YEHHUeE), HJIeKTpU3alus Tell, B3auMOJCHCTBUE 3apsAl0B, JEWCTBUS HIEKTPUYECKOI'O TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMOJICHCTBHE MarHUTOB, ACWCTBHE MATHUTHOTO TIOJISI HAa TPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIHS) MO ONMHMCAaHUIO MX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

® pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOIIEM MHUDE, B
TOM 4ucie (QU3NYEcCKue SBICHHUS B IPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KallWLISPHBIE
SBJICHUS B MpPHUPOJE, KPUCTALUIBI B MpHpoje, u3nydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, OOpa3oBaHHME pOCH, TyMaHa, WHeEs, CHEra, DJJICKTPUYECKHE SBICHUS B
atMocdepe, 3IEKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMild, Apei( MOJ0COB,
pOJb MArHWTHOTO TOJIA JAJs KU3HU Ha 3emiie, MOJSPHOE CHUsHHE, NMPH 3TOM IEPEBOAMTH
NPaKTUYECKYIO 3a7lauy B yUeOHYIO, BBIJENISATh CYIIECTBEHHBIE CBOMHCTBA (MTPU3HAKH) (PU3UUECKUX
SIBIICHHUI,

® OIMCHIBATh M3yUYECHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS, HUCIIONIB3YS (PU3NUECKUE
BEJIMYHMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOITMYECTBO TEIUIOTHI, yIeIbHAs TEIUIOEMKOCTh
BElIECTBa, YJAeNbHas TEIUIOTa IUIABIIEHUs, yJelbHas TeIIoTa MapooOpa3oBaHus, yJelbHas
TEIJIOTa CrOpPaHUsl TOIIMBA, KOI(P(UIMEHT TMOJE3HOr0 JeHCTBUS TEIIOBOW MAIWHBI,
OTHOCHUTENIbHAS BJIAXHOCTh BO3[yXa, OHJIEKTPUUYECKHH 3apsa, CHia TOKa, JJIEKTpUYECKOoe
HaINpsDKCHUE, CONPOTHBIIEHUE MPOBOJHHKA, YIEIFHOE CONPOTHBICHHWE BEIIECTBa, padoTa M
MOIIHOCTb JIEKTPUUYECKOIO TOKA), MPH ONUCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKHM CMBICI
UCTIOJIb3YEMBIX BEJIMYHH, 0003HAYCHUS U eIMHUIbI (PU3NYECKUX BEIHMYMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PM3WYECKYIO0 BEJIWYHMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;



® XapaKTepH30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJICHHUA M IMPOLECCHI, HCIONIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKONH TEOpUU CTPOCHUSI BELIECTBA, MPUHLIHUIL
CYINEpHO3UIMH ToJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAXKECHUE;

e 00BACHATH (hU3MYECKHE NPOIECChl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BIABIATh IPUUYUHHO-CIIEICTBEHHBIE CBS3U,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYEeCKHX IIaroB ¢ OMoOpodl Ha 1—2 W3Y4YEHHBIX CBOHCTBA
bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THble 3aJayd B 2—3 JEHCTBUSA, HCIONb3yd 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 3aJauyd 3alUChIBATh
KpaTKOE YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX JJI PEIIEHUs 3aJaud, BbIOMpaTh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE Al €€ PElIeHUs, MPOBOIUTH PACUYEThl U CPABHHUBATH IOJYYEHHOE
3HaYeHHe (PU3NUECKON BEITHMUMHBI C U3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIM (PUIUYECKUX
METOJIOB, HCIOJIb3YSl OIMCAaHUE HCCIEJOBaHMs, BBIIEISATH IPOBEPSEMOE IPEIOI0KEHHE,
OLICHMBATh MIPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® TIPOBOJMTH ONBITHI IO HAOIIOJCHUIO (PU3NUECKUX SBJICHUN WM (U3NIECKUX CBOWCTB
TeN (KamWUISIpHBIC SBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3AyXa OT e€ro o0BhEMa, TemIeparypsl,
CKOPOCTH TIpoOllecca OCTHIBAaHUS M HAarpeBaHWsl MPH U3IYyYECHHUH OT IIBETa U3Iydaroulei
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJBI OT TEMIIEPATypbl KHAKOCTH U
wionaad €€ MOBEPXHOCTH, JJIEKTpU3alMs Tell U B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJHM3allMsi MarHUTHBIX TIOJEH TOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUIATENl  IOCTOSHHOTO  TOKa):  (OPMYIHPOBAaTH  MpPOBEpsiEMbIe
MPENIOJIOKEHNs, COOMpPaTh YCTAHOBKY W3 MPEIIOKEHHOTO0 O0OpYHOBaHHUS, OIMUCHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

® BBHINOJHATH MpPsIMbIE U3MEPEHUsI TEMIIepaTypbl, OTHOCUTEIBHON BIAQXXKHOCTH BO3]yXa,
CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB M JATUYUKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIIOTHON MOrPEIIHOCTH;

® [IPOBOAMTH MCCIEJI0BAHUE 3aBHUCHUMOCTH OJIHOM (PU3MYECKOW BEIWYMHBI OT APYroM C
UCTIOJIb30BAHUEM TMPSMBIX H3MEpEHHH (3aBUCHMMOCTb CONpPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAM MOTIEPEYHOr0 CEUYEHHUS M YAEIbHOIO CONPOTUBIICHHUS BEIIECTBAa NMPOBOJAHUKA,
CWJIBI TOKa, WAYIIEro uepe3 IMPOBOAHHK, OT HAaNpsDKEHHsT Ha MPOBOJHUKE, HCCIeI0BaHUE
MOCNEA0BATENbHOIO W MapajlieIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  IUJIAHUPOBATH
UCCIieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIelys NPeAIoKEHHOMY IIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBHUCUMOCTH B BHUJAE TaOJIUIl U TpaduKoB, JeiaTh
BBIBO/JIBI 110 pPe3YJIbTaTaM MCCIIEJOBAHMUS;

® TPOBOJUTH KOCBEHHBbIE M3MEpeHUs (uU3nyeckux BeMUUYUH (yAelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa U MOIIHOCTh JJIEKTPUYECKOIO TOKa):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEeAsIOKEHHOM
UHCTPYKIIMH, U BBIYUCIIATH 3HAUCHHE BEITMYNHBI;

e coOMomaTh TMpaBWa TEXHUKKA OE30MacHOCTH TMpU paboTe ¢ JabopaTOPHBIM
obopynoBaHueM;

® XapaKTEepH30BaTh MPHHUUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB H TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha MX OMMCAHMS (B TOM YHCIIE: CUCTEMAa OTOILIEHUS IOMOB, TUIPOMETP,



napoBas ~ TypOMHA,  aMIepMeTp,  BOJBTMETP,  CYETYMK  OJJIEKTPUYECKOM  SHEpruu,
AIIEKTPOOCBETUTENbHBIE  MPHUOOpPBI,  HArpeBaTeNbHBIE  BIEKTPONPUOOPHl  (IIPUMEPHI),
IIEKTPUYECKUE MPENOXPAHUTENH, 3IIEKTPOMArHUT, AJIEKTPOABUIaTeNlb IIOCTOSIHHOIO TOKA),
UCMONb3Yysl 3HAHUS O CBOMCTBaxX (U3MYECKUX SIBIEHMM U HeoOXoauMble (uU3NYecKue
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTblE TEXHUYECKHUE YCTPOMCTBA U HM3MEpPUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTAT), COCTAaBIISATH CXEMBI
NIEKTPUUECKUX IeNel C MOCIEeJOBATENbHBIM U MapajulebHbIM COEIUHEHHUEM 3JEMEHTOB,
pasyinyas ycJaoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

® [PUBOAUTH INpUMEpbl (HAXOAUTh HUHPOPMALUIO O IMpUMEpax) MPAKTUYECKOIO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJAHEBHOW KM3HU Ui oOecnieueHust 6€30IacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpPYIKaIOILEH Cpejie;

® OCYIIECTBIATH MOUCK HH(popMarmu Gpusmueckoro conepxanus B UHTepHETE, HA OCHOBE
UMEIOUIUXCA 3HAHUW U NyTEM CpaBHEHHUS JOINOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
UH(POPMALIKIO, KOTOpas SBJIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® JCIOJIB30BaTh IPU BHIIOJHEHUHM Y4€OHBIX 33JaHUIl HAYYHO--TIOMYJIAPHYIO JINTEPATYPY
(bu3nUecKoro cojepxaHus, CIPaBOYHbIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOMH
CHCTEMBI B IPYTYIO;

e co3JaBaThb COOCTBEHHbIE NHCBMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHus, 00o0Imas
MH(OPMALIMI0 U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEp)KaHUs, B TOM YHUCIE MyOJIUYHO
IIPEJCTaBIISITh PE3YJIbTaThl MPOECKTHOM WM HCCIENOBATEIbCKOM JEATENBHOCTH, INPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBIM MOHATUHHBINA ammapaT Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTALNEM;

® TpU BBHINOJHEHUH YYE€OHBIX TNPOEKTOB W HCCIEAOBAaHMM (PU3MUECKUX MPOILIECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIE B COOTBETCTBUU C NMOCTABJICHHBIMH 33Ja4aMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHA JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JCSATEIBHOCTb I'PYIIBI, BHICTPAaUBAaTh KOMMYHHMKaTHMBHOE B3aUMOJECHCTBHUE, IPOSBIAA
TOTOBHOCTb pa3periatb KOH(MIUKTHI.

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

® UCIONB30BaTh TOHATHS: CHCTeMa OTCY€Ta, MaTepuanbHas TOYKa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOIO JIBWXEHMA, nedopMmanus (ynpyras, IiacTU4ecKkas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSKECTH TBEPJIOTO TeNa, paBHOBECHE, MEXaHWYEeCKHe KOueOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, dJIEKTPOMAarHUTHBIE BOJHBI, IIKala 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs W TOTJIONEHHs, anbda-, 6eTa- u
ramma-Mu3J1y4eHus, U30TOIbl, IAEpHAasl YHEPreTHKA;

® pa3nuuaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE [BUIKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBYDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHHUE, KOJeOaTelbHOe
JBYDKEHUE (3aTyXarolle M BBIHY)KICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JABHKEHHE,
OTpaXKCHHE 3BYKA, IPSIMOJIMHEHHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IIPEIOMIIEHUE CBETa,



IIOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3joXkKeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAaJIUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaTOro CIEKTpa M3JIY4EHHs) IO ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

® pacrio3HaBaTh MPOSABICHUE U3YYCHHBIX (U3NUYECKUX SBJICHHUIA B OKpYXarolieM mMupe (B
TOM 4Hcie (pU3nUecKue sIBIECHUS B IPUPOJIE: IPUIUBHI U OTIUBBL, ABMKEHHE Iu1aHeT CoaHeuyHOU
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMU,
3EMJIETPSACEHHUE, CECUCMUYECKHE BOJIHBI, ILIYHAMH, 3XO, LBETa TEJ, ONTHYECKHUE SIBIICHHUS B
npupojie, OHOJIOTMYEeCKOoe JEHCTBUE BHUIUMOIO, YJIbTPAa(UOIETOBOIO U PEHTTEHOBCKOI'O
U3IYy4EeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, PpagHOaKTUBHOE
U3JIy4YEHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pAJUOAKTHBHBIX H3JIYyYEHHH Ha OpraHu3M
YeJoBeKa), IPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
cBoMcTBa (MPU3HAKHN) (PU3HUECKUX SBICHHM;

® OIMCHIBATh M3yYCHHBIC CBOWCTBA TET M (DU3MUYECKHE SBICHUS, HCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpeIHAsA U MIHOBEHHAsi CKOPOCTh Tejla P HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
IepeMELICHUE, IyTh, YIJOBas CKOPOCTb, CHWJIAa TPEHUs, CHJIa YHNPYrOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO MAeHHs, BEC Tella, MMITYJbC Tella, MMITYJIbC CHIIBI, MEXaHWYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLMAIbHAsL DHEPIUsl CKAaTOW NPYKHUHBI, KHHETHUYECKAs SHEPIUs, IOJHAs MEXaHWdecKas
SHEprus, Mepuoj] W dYacTroTa KosieOaHWM, AJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEJIOMIIEHUS CpEbl), IPU OMNMCAHWU IPABUIBHO TPAKTOBATh
(Gu3nYeCKUil CMBICT UCHOJIb3YEMbIX BEIMYUH, 0003HAUYEHHUS U €JUHUIIbI (PU3MUYECKUX BEIMYUH,
HaX0JUTh (OPMYIIbI, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BEMYMHY C JAPYTMMHU BEIMYHMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

® XapaKTepH30BaTh CBOMCTBA Tel, (pU3MUECKUE SBIECHUS U MPOLECCHI, UCIOJb3Ys 3aKOH
COXPAaHEHMs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CYNEPHO3ULUN CHJI, TPUHLUI
oTHOocHuTenbHOCTH ['anmwies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HWMITYJIbCA, 3aKOHBI
OTPa)KE€HUs W IPEIOMIICHHs CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOIO M MAacCOBOTO YHUCEN IpU
SJIEPHBIX peaKklusaX, IpU 3TOM JlaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa M 3alMCHIBATh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;

e O00BACHATH (hU3MUYECKHE NPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATE MPUYMHHO--CIECICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX II1aroB ¢ OMOpPOi Ha 2—3 M3y4yeHHBIX CBOWCTBA
buznyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB MWJIM 3aKOHOMEPHOCTEHH;

e pemaTh pacy€THbIE 3a/1a4u (ONMUparonIrecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETUUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBl W (OPMYJbI, HEOOXOAWMBIE JJISi peIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYCHUS] (PU3NYECKON BETMUUHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh MpPH TMOMOUIM (PU3HUECKHX
METO/IOB, HCIIOJIb3Ysl OIHMCAHME WCCIEAOBAHUS, BBIIEIATH IPOBEPAEMOE IPEANOIIOKEHHE,
OLICHMBATh  IPaBWIBHOCTh TOpSAKAa TNPOBEACHMUS  MCCIENOBAaHUA, J€JaTb  BBIBOABI,
MHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB,;

® TIPOBOJMTH OMBITHI MO HAOMIOJCHUIO (PU3NYECKUX SBICHUN WM (U3NUECKUX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HpioToHA, 3aKOHA COXpaHEHUs! SHEPrUH, 3aBUCUMOCTH MEPHO/Ia
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT



aMIUIMTYIbI MaJIbIX KoJieOaHUM, MPSIMOJIMHEMHOE paclpoOCTpaHEHUE CBETA, pa3liockeHue 0ernoro
CBETa B CIEKTpP, U3YUCHHE CBOMCTB M300paXEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paXKeHUs
npeaMera B coduparolei JInH3e, HaOJII0IeHHE CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHHUS, OMUCHIBATH X0
OTIbITa U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® MPOBOAWTH INPU HEOOXOAMMOCTH CEPUI0 TMPSMBIX H3MEpPEHUH, Ompenenss cpeaHee
3HAUCHUE U3MEPSEMON BEeIMYUHEI ((DOKYCHOE PACCTOSHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPUTENILHOTO MPUOopa);

® TIPOBOJHTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHH IpPU PaBHOYCKOPEHHOM JBHXEHHUU Oe3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4YeCKOro MasTHHUKA OT JUIMHBI HHUTH,
3aBHCHUMOCTH yIjia OTpa)K€HUsS CBeTa OT yIJia MaJeHHs U YIJia MpeIoMJICHUS OT yIJia MaJeHus):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIPHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTyYeHHOU 3aBHCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIIEI0BaHUS;

® TIPOBOJWTH KOCBEHHBIE H3MEpPEHHS (U3NUYECKUX BEIHYMH (CpEeAHSs CKOpPOCTh H
YCKOpEHUE Tela MpU PABHOYCKOPEHHOM [IBUKEHUHM, YCKOpEHHE CBOOOJHOTO TMaJleHus,
KECTKOCTD MPYKUHBI, KOYPPUIIMEHT TPEHUS CKOIBKEHUS, MEXaHUYeCcKasi paboTa U MOILTHOCTb,
4acToTa M MepHuoj KojeOaHN MaTeMaTHYeCKOTO M MPYKHHHOTO MAasTHHUKOB, ONITUYECKAs CHJIa
coOuparonield  JTUH3BI, PATUOAKTUBHBIA  (POH): IUIAHMPOBATH  HM3MEPEHHUs, COOUpPATh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAYS MPEJI0KEHHON HHCTPYKIIUH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJTU3UPOBATh MOJIy4YEHHBIE pPe3yJbTaThl C YUETOM 3aJaHHOMN
IIOTPEUTHOCTH U3MEPEHU;

e coOmOJaTh MpaBWia TEXHUKUW O€30MacHOCTH npu pabore ¢  J1abOpaTOPHBIM
000pyI0BaHUEM;

® pasznMuaTh OCHOBHBIE IMPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJEJeH: MaTepualbHas
TOUYKa, a0CONIOTHO TBEPJOE TEJI0, TOUEUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3a, INIaHEeTapHas
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO s1/1pa;

® XapaKTEepH30BaTh MPHHIUIBl JEHCTBUS W3YYEHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpOHl Ha WX OMHMCaHUS (B TOM 4YHCIE: CIUAOMETP, JATUUKU MOJOXKEHHUS,
pacCcTOsHUS W YCKOPEHUs, pakeTa, H9XOJIOT, OYKM, MEepUCKom, (oToamnmapar, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHHUS O CBOMCTBAX
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

® JICIIOJIB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH W3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJOTHYECKHX TMPOIECCOB TMpHU pEIIeHWH Yy4eOHO--
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS U300pakeHUI B TNIOCKOM 3€pKajie U
coOuparoIie JTHH3E;

® MpPUBOIUTH TNpUMEpHl (HAXOAUTh HWHPOPMALMUIO O TpUMEpax) MPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU JUIsl oOecnieueHus 0e30MacHOCTH
npu oOpamieHuu ¢ OpuOOpaMu U TEXHUYECKUMH YCTPONMCTBAMHU, COXpPAaHEHUS 3/0pOBbS U
cOOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKPYKaIOIEel cpene;

® OCYHIECTBISATH MOMCK HH(popMauuu ¢Qusnueckoro cojnepxkanus B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS  TOUCKOBBI  3alpoc, HAXOMUTh IYTH  ONpEAEICHUs
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIBHBIX
HCTOYHUKOB;



® JICIIOJIB30BATh NPH BHITIOJIHEHUH YUYEOHBIX 3aJJaHUN HaYYHO--TIOMYJIAPHYIO JIUTEPATYPY
buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiaIeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAUKA W3 OJHOW 3HAKOBOU
CHCTEMBI B APYTI'YIO;

e Co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE MH(OpPMALUU
U3 HECKOJBKMX MCTOYHHKOB (PU3MYECKOTO COACPIKAaHUS, MyOIUYHO MPEACTABIATH PE3yJIbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JEsTeNIbHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTr U3y4aemoro pasjesna (U3HKH U COPOBOXK/IATh BBICTYIJICHHUE
Mpe3eHTalne ¢ y4€TOM OCOOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 8 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 2
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 16



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®usuka. 7 kinacc. bazoBeiii ypoBens. UBanoB A.U., Ilepoiikun U.M. AO «3natenbcTBO
[Ipoceemenue» 2023r.

®usuka. 8 kinacc. bazoseiit ypoBeHs. UBanoB A.U., [lepbimikun U.M. AO «M3narenbcTBO
[Ipoceemenue» 2023r.

®uzuka. 9 kiacc. ba3ossiit yposens. ['yrauk E.M., IBanos A.U., Ilepbikun .M.,
[TerpoBa M.A. AO «M3natenwctBO [IpocBenienue» 2023r.

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

®usuka. 7 knacc. Metoauueckoe nocooue. drmronosnu H.B.;

®usuka. 8knacc. Metoauueckoe nmocoodue. dunonosuy H.B.;

®dwusuka. 9 knacc. Meronuueckoe nocooue. ['yrauk E.M., Uepnukosa O.A.;
CamocrosTenbHbIe H KOHTPOJIbHBIC padoThl. ®u3uka 7 kiacc Mapon A.E., Mapon E.A.;
CamocrosTenbHble U KOHTpOJIbHbIE paboThl. Pusnka 8 kinacc Mapon A.E., Mapon E.A.;
CamocrosTenbHble U KOHTpOJIbHbBIE paboThl. Pusnka 9 kinacc Mapon A.E., Mapon E.A.;
Hunaktnueckue matepuansl. dusuka 7 kiacc Mapon A E., Mapon E.A;

HMunaktnueckue matepuansl. Gusuka 7 kiacc Mapon A E., Mapon E.A;

HMunaktnueckue matepuansl. Gusuka 7 kiacc Mapon A E., Mapon E.A;

COopnuk 3anad no ¢usuke 7-9 xknaccel [eppimkun A.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Megamnarteka (prosv.ru)

Poccuinckas aneKkTpoHHaa weona (resh.edu.ru)



https://media.prosv.ru/
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