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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, npexacraBieHHbx B DOI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHHs (U3UKH Ha
JeSITeTbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro martepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEHN 00yYaronXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPa3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouonorueii, actrpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPENoCTaBisieT HaumOojee siCHble OOpa3ipl NMPUMEHEHHMsI HAy4dHOIOo MeEToja
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIETCHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepxka€HHON pemenneM Koimermn MunncreperBa npocsemenus Pocculickonn @epepannuu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJCTaBIECHUH O HAy4yHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poin (PU3UKHU AJI PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oymymield npodeccnoHaTbHON
JeSITeIIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOATOTOBKA K JalbHEHUIIEMY O0YYCHHIO B ATOM
HarpaBJICHUH.

JlocTikeHne STHX IeNieil mporpamMmbl 10 (UM3MKE Ha YPOBHE OCHOBHOIO OOIMIETO

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHU HAOJNIOJATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
WU3MEPUTEIEHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ HH(DOpMaIuer (GHU3MUECKOro COACP)KAHUS, BKIFOUYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON ACSITETbHOCTH, CBSI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

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

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecrecTBeHHblE HayKd M3y4yaroT NMpHUpony. EcTecTBeHHO-Hay4HBbIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHEe HalmonaemMoro spieHus. OmnucaHue
(GU3NYECKUX SIBICHUH C IIOMOLIBIO MOAEIIEH.

Hemoncmpayuu.

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

2. ®usnueckue npudOpsl U IpoUEAYypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenue LEHbI JeICHUS LIKAJIbl H3MEPUTEIBHOTO MpHoopa.

N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MajbIX TEN.

AW

W3mepenune TemmepaTypbl MpH IMOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTudKa
TEeMIEpPaTypHI.
6. IlpoBenenue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHXKEHHUS YACTUI[ C TEMIIEPATYpOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTayTnyecKkux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaGmroneHue sBIICHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHII

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ASUCTBHSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHUSL.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. (CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemecrtBa. 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 tenma. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHue CKOPOCTH NPSIMOJIUHEWHOIO JBUKEHHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

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 MABIXKEHUS (LIApUKa B KHUAKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUA (AedopMaiui) MpyKUHBI OT
IIPUIIOKEHHOMN 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 Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocyasl. [‘mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



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
KUJKOCTH, OT Macchl Tela.

OnbITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
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
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckas dsHeprua. Kunetnueckas u noreHuuManbHas 53Heprus. llpespaiienune

OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON NTOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KVIACC

Pa3gen 6. TersioBbie ABJICHUA.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTpOeHUs BemlecTBa. Macca
M pa3Mepbl aTOMOB M MOJEKyJI. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, KHUIKOTO U Ira3000pa3HOro COCTOSIHUN BenlecTBa. Kpucranmnueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIpHO--KUHETHYeCKOM Teoprun. (CMmauMBaHWE M KanWULIpHBIE sBIeHUs. TeruioBoe
pacIIpeHHe U CXKaTHE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHUS YaCTHILI.
Buytpennsis sneprus. CrnocoObl W3MEHEHHS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBepluieHue padboThl. Buapl Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.



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

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y IeJbHAs TEIJIOTa CTOPAHHUSL.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTATENEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

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
HarpeBaHus WIN OXJIaKICHUSI.

s wN

6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH PHEPrUM Tella B pe3ylibTare TeIuionepeaadd u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII0O0OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEMJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM 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 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
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 aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.

=
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. PeoctaTt 1 MarasuH cOnpoOTHBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB 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.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

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 HAIIPSHKEHUS HA 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. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI ANIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UcTop.

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

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

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aMMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.
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16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HUCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM MHAYKLIHMU: MCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KITACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwkeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOe TpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CUiIa TPEHUS CKOJbKEHHUS, Cujia TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



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

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

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

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

OHCPIuun

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

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

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
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»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH 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. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUXKEHHUs ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

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

5. TlpoBepka rumoTtesbl: €CIM TPU PABHOYCKOPEHHOM [JBIKEHHUU O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.



9.

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

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

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

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxeHnble koneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk 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 IPYKUHE.

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.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Iepuosia KosieOaHWH MOJBEHIEHHOrO0 K HHUTU 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 KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHuTHblE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

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

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.



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

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JAIbHO30PKOCTb.

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

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUli B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3noxxenue Genoro 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.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.
Hccnenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOIO JIyda OT yIJla IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH 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 Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oeta- W ramma-uznydeHus. CTpPOEHHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBs3p Macchl U 3Hepruu. Peakuum cuHTe3a u JeneHus saep. McTouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue tpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHHE HSHEPrHMUM YaCTHIBI 10 TOPMO3HOMY IyTH (T10

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 (pu3uKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX O0O0ECHeuMBaeTcs JOCTHXKCHHE NPEAMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIBHBIE.

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

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABATh U HAYYHO OOBSICHITH (PU3HUICCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

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

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTHIKEHUH COBPEMCHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHMsS HANpaBlICHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Y

oOyuaromerocst 6yayT chopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

— MPOSBICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHHMCKOH (hrn3nyeckoi
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U dTHYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (H3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX TPUHILIMIIOB B JAESTEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

— BOCHPUATHE ICTETHUECKUX KAdecTB (PM3MYECKOH HAyKH: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

— OCO3HaHME IIEHHOCTH (U3MYECKON HayKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHS:

— OCO3HaHME LIEHHOCTU 0e30macHoro odbpasa *XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IacCHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JIOporax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

— cpOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y IpYyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pPEIEHHM MPAaKTHYECKHUX 33a/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOLIMX B TOM UUCIIE U (PU3MUECKUX 3HAHUIA;

— MHTEpEeC K NPAKTUYECKOMY U3YyYEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

— OpHUEHTalusl Ha TNpUMEHeHHe (U3MUECKUX 3HAaHUM [Js pemieHus 3ahad B 00JIaCTH
OKpY’KaIOIlEH Cpenibl, IUNIAHUPOBAHUS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX IOCIEACTBUU
TUISL OKPYKAIOIIEeH Cpenbl;

— 0CO3HAHME TI00aHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOH Cpelbl:

— TOTpPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIMOJHEHUH HCCIEIOBAHUA U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESITEIBbHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OpMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAaHMPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

® — 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 — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyudatomerocss OyayT cOpMUPOBAHBEI MeTampeAMeTHbIEe pPe3yJbTaThl,
BKIIIOUAIONME TIO3HABATENbHBIC YHHUBEpPCAJIbHBIC YYeOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE

YHHUBEpCcalbHbIe yueOHbIE NeUCTBUSA, PETYISATUBHbIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnble JeHCcTBUA

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMK, OCHOBAHUS ISl 0000IICHNUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYHUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (I)I/I3I/I‘~IGCKI/IX SIBIICHUHM W
mponeccoB, AcjaTb BbIBOALI C HCIHOJbB30BAHUEM JACAYKTUBHBIX W HHIAYKTHUBHBIX
YMO3aKJIFOYEHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CcHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(bu3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyTHpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3amlpochl MPH IOUCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHOU pu3ndecKoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHGOPMAIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMH, IHarpaMMaMH, HWHON
rpadukoii 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1au M MMOAJepKaHue 01aroKenaTeIbHOCTH OOIIEHS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

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

INOHUMATb MU HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

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

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHWBATh KAueCTBO CBOETO BKIaJAa B OOMMH TPOAYKT IO KPUTCPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmu3anus:

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

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUSA pelleHuil (MHIUBUIYaJIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJOCTMKEHHUS) pEe3yJbTaTOB JESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKICHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPAaBO APYIOro.



INPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

WCIIONIB30BaTh TOHATHS: (PU3WYEeCKHMe W XUMUYECKHE SBJICHHUSA, HaOJ0ICHHE,
OKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CIAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIA,
arperatHble COCTOSIHHSI BemiecTBa (TBEPHIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPAMOJUHEHHOE),  TPaCKTOpHsI,
paBHOACHCTBYIOIas cwia, Aedopmanus (ympyras, IUIaCTUYECKas), HEBECOMOCT,
COOOILAOIINECS COCYIbI;

pasznuyaTh sBieHus (quddy3us, TEnI0Boe ABMKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBMKEHHE, WHEPLHMS, B3aWMOJICHCTBUE TEJ, PAaBHOBECUE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpAlleHUdA, Ieperada JaBJICHUS TBEPIBIMU
TeJaMHU, KUAKOCTSIMHU U razamu, arMoc(epHoe JaBieHue, IIaBaHue TeJl, IPEeBpaICHUS
MEXaHUYECKON IHEPTHH) IO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (U3NYECKUX SBICHUIN B OKPYXKAIOIIEM MHpE, B
TOM 4uCiie (pU3UYECKHE SIBJICHUS B IMPHUPOAC: MPUMEPHI JBIKCHUS C PA3IMYHBIMU
CKOPOCTAMH B KMBOW U HEXKHBOW NpPUPOJE, NECUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BJIHMSIHUE aTMOCHEpPHOro JaBJICHHUS Ha JKUBOW OPTraHM3M, IIJIaBaHHUE PHIO,
phIUard B TeJe YEJIOBEKA, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHMCHIBATh M3yUCHHBIC CBOMCTBA TE U (PU3NUYCCKUE SBIICHUS, UCIIONB3YsT (PU3NICCKUE
BENMYUHBI (Macca, 00bEM, MIOTHOCTH BEUIECTBA, BpPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIAa YIPYTrOCTH, CHJa TSKECTH, BEC Tela, CUjla TPEHUs, JaBJICHUE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKHBAIONIAs cHUlla, MeXaHWU4eckas paboTa,
MOIIIHOCTb, IUJIEYO CHJIBI, MOMEHT CHJIbI, KOX()(UIIMEHT TOJIE3HOTO JACUCTBUS
MEXaHU3MOB, KWHETHYECKass M TOTCHIIMAIbHAS DHEPTHsi), IPH OMHUCAHUH TPABHIHHO
TPAKTOBATh (PUINYECKUIT CMBICI UCIIONIB3yEeMbIX BETMYNH, UX 0003HAYCHUS U STUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNbBI, CBA3BIBAIOIIME MAaHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYTUMH BEJIMYUHAMH, CTPOUTH TpadUKH H3yYEHHBIX 3aBUCHMOCTEH
(GUBUYECKUX BEIUYHH,

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOIECCHI, HCIOIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackamns, 3akoH
Apxumena, TpaBUIIO paBHOBECHsS pbldara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXpAHEHUs MEXaHWYECKOM JHEepruu, MNpU OSTOM J1aBaThb CIIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMAaTHIECKOE BHIPAXKEHNUE;

OOBSACHATh (U3UYECKUE SBJICHMS, MPOLIECChI W CBOWCTBA TelI, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUUNHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAroB ¢ OMOPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBa (UIMUYECKUX SBICHUHM, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemats pacuéTHble 3adauyd B 1—2 [EWCTBUSA, WHCIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBalONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBHUS 3aadd
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (U3MYECKUE BEIHMYUHBI B (HOPMYIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC TAHHBIC, HEOOXOIWMBIE I PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEIAIIOI0KEHUE
(rumoTesy), pa3auvarh W HHTEPIPETHPOBATH IONTYYCHHBIM pE3ysbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BHIBOBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTDH OIIBITHI IO HAOIIOJACHUIO (PU3MYECKUX SBICHUN WU (DU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh MPOBEPSEMBbIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSAMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAcChl Tejla, 00bEMa, CUIIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
HCITOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO JIBIIKYIIIETOCS
Tejla OT BPEMEHU JIBUKECHUS TeJia, CUJIbI TPEHHUS CKOJBXKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YJIMHEHUS MPYXKUHBI, BBHITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM y4eOHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY H  BBIMOJHATH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEJIUYHMH B BHJC IPEIIOKCHHBIX TaOMWIl M TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUS (U3UYCCKUX BEIMYMH (IUIOTHOCTHh BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIMU: TIPH BBIMOJTHEHUH U3MEPEHUIN COOMPATh SKCIIEPUMEHTALHYIO YCTAaHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUINBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAaHUA (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WUYECKUX SIBJICHUH M HEOOXOIUMBIC
(bu3HYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpHUMEpax) NPaKTHUYECKOTO
WCIIONIh30BaHUS (PU3NUYECKNX 3HAHUN B TIOBCEIHEBHOW KU3HM [IJIs1 oOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popmanuu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN 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 MUCbMEHHbIC M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIUICHUE ITPE3ECHTALINEH;

IPY BBITMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJIEICTBHE, YUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIE Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA 3IIEKTPUYECKUU TOK, MAarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyYE€HHUE), AJIEKTpU3aLUs Tell, B3auMOJIEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4yucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIDHBIE SIBIIEHHUS B IPHUPOAE, KpHUCTaLIbl B Ipupoie, usiaydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YJENbHAs TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaNpsDKEHUE, COMPOTUBIEHHE TMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIAIT CYNEPHO3UIMKU TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl W CBOWCTBA TElI, B TOM YHCIE€ M B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEN;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BbIOUpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE AJIsl €€ PElICHUs, IPOBOJUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJIKA MPOBEACHHUS WCCIECIOBaHMUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JlyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUS MIPU U3JIYYEHHUH OT LIBETa
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEW OCTOSSHHBIX MAarHUTOB, AEMCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (OpMynupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COJIFOTHOM TTOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOJHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapaUIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
NPEeIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yIbTaThl MOJYYCHHOM 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJeays
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

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

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa MX ONHMCAHMS (B TOM YHCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHUT, 3JEKTPOABUTATEIH
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETP, TEPMOC, NICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCJIEeI0BaTeNbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® T[PUBOAUTH NpUMEpPHl (HaXOAWTh HUHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

® 1ICIIOJIb30BaTh P BBHIOJHEHUHU YUEOHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHBIE COOOIIeHHs, 00o00Imas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3Y4YEHHBIN NMOHATHHMHBIN anmapar
Kypca (pU3HUKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPE3EHTALINEH;

® [IpU BHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOILECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JeHCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
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-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPIETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXarolllhue U BBIHY)KJIEHHBIE KojieOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, AMCIIEPCHSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTJIUBBI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBIICHUS B  TPHPOJAC, OHOJOTUYECKOE  JICHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ayy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUs, CUJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIBHAS SHEPTHS CKATOW MPYKUHBI, KHHETUYECKAs
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI HPHEPTrUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEeaklUusX, MpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB € OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMbI, KOTOPhIE MOXKHO PEUIMTh TNPU MOMOIIM (PU3HYECKHX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMS,  BBLIEIATH  IPOBEpsieMOe
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

IPOBOJUTH ONBITHI 10 HAOMIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJI€OaHUH, MPSMOIMHENHOE paclipoCTpaHEHHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 H30BITOUHOr0 HabOpa 000PYAOBaHUS, OMMCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP Crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBeTa OT yrja HaJeHHus U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeNaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TIPYKUHBI, KOO(PPHUIIMEHT TPEeHHs CKOJBHKEHHS, MEXaHH4YecKas padoTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeNIOKEHHON HHCTPYKIMH, BBIYUCIATH 3HAUCHHWE BEIWYMHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOYKa, 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 OMOPOM HA UX OMHCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTUUKHU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YUEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh WHPOPMAIUIO O TMpHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS 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
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33JaHU HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC MTUCHMEHHBIC U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEeH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 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.edso0.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.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 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.eds00.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.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [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
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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 IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMArHuTHOE MOJe U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 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 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AxmumonepHoe ob6mectBo «M3marenbctBo «lIpocBerieHuer»
» dusuka: 8-i kiacc: 0a30BbI YpoBeHb: yueOHUK, 8 kiacc/ Ilepobimkun .
M., UBanoB A. U., Akimmonepnoe o6mectBo «M3narensctBo «lIpocsenieHne»
» Ouzuka: 9-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 9 kmacc/ [lepwimkun U.
M., I'yrauk E. M., UBanoB A. U., [letpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

- Ilepsiikun U. M., IBanoB A. U., ®usuka. 7 kinacc. Metoandeckoe nocooue.
— M.: IIpocsemenne, 2023

- Mapon A.E., Mapon E.A., ®uzuka. 7 knacc. CaMOCTOSITEIbHBIE U

KOHTPOJbHBIE pabOThHI

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka IIOK



