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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMs COCTABIICHA Ha OCHOBE
MOJIOKEHUA W TpeOoBaHW K pe3yabTaraM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON TIporpamMmsbl, peacraBieHHbx B PI'OC OO0, a takke ¢ yuétoM deaepaibHOM
paboueii mporpammsl BocninTanus 1 KoHuenmmu npenogaBanus yueOHoro npeamera «Puznkay.

Copep:xanue mporpaMMsbl 1o (pU3MKe HAIpaBlieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYYalOIIUXCAd W OPraHM3alUI0 M3ydeHHs] (PU3UKU Ha JEATENIbHOCTHOH ocHoBe. B
mporpaMMe 10 (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro TMpeAMeTa B peaau3aluu
tpedoBanuit. ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAalpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TaK)Ke MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneieHue y4yeOHOro marepuaija o rojam
oOyueHusi (mo KiaccaM), TNpeuIaraecT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YUEHHUS TeEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACP)KaHUS M Yy4ETe BO3PACTHBIX OCOOCHHOCTEH
o0y4Jaronmxcs.

[Iporpamma o ¢usuke papaboTaHa ¢ HETbI0 OKA3aHUS METOIMYECKON TTOMOIIH YYUTEIIO B
co3/1aHuu pabouelt mporpaMMsl MO0 y4eOHOMY MTPEIMETY.

®uzuka SBISIETCd CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUYEOHBIX MPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH,
ouosiorueii, acTpoHOMHEW W (QHU3MUECKOW Teorpaduel, BHOCUT BKIJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBIseT Haubojee scHble 00pa3lbl MPUMEHEHHUS HAy4yHOro MeEToja
[IO3HAHUS, TO €CTh CIIOCO0A MOIYYEHHs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna W3 THaBHBIX 3a4a4 (pu3Mveckoro oOpazoBaHUs B CTPYKType oOuiero oOpa3zoBaHUS
COCTOMT B (OPMUPOBAHMM E€CTECTBEHHO-HAyYHOW TPAMOTHOCTH MW HHTEpeca K HayKe Yy
00y4aromXxcs.

Wzyuenne ¢usnkun ©Ha 0a30BOM YpPOBHE MpPENAINoONiaraeT OBJAJACHUE CIEIYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAY4YHYIO0 IPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,
OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNS;
MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA /IS TIOJyYEHHS BBIBOJOB.

Ilenn wu3ydyeHuss (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpeNeNeHbl B
Konuenmuu npenonaBanus ydyeOHoro mnpeamera «@Pusnka» B 00pa30BaTENbHBIX OPTraHU3ALMIX
Poccuiickoit ~ ®enepanuy, peaqu3ylIUX OCHOBHbIE 00I€00pa30BaTeNIbHBIE  MPOrPaMMBI,
yTBepkIEHHON pemieHueM Komutermn MunncrepcrBa mnpocsemenus Poccuniickoit ®denepanuun
(mportoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Henu usyvyenus ¢pusuku:
npuoOpeTeHne HHTepeca U CTPEMIICHHs 00YJaoLMXCsl K HAYYHOMY U3YYEHHUIO TPUPOJIbI, PA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTaBICHUI O HAyYHOM METOJE MO3HaHWUsS M (HOPMUPOBAHHME MCCIIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3y4deHHs OCHOB CTPOEHUS MATepUH U
(byHIaMEHTaIbHBIX 3aKOHOB (PH3HUKH;

(dbopMUpOBaHME TMpPEACTAaBICHUN O poiau (U3MKH [ PAa3BUTUS APYIHX ECTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE TPEJICTaBIEHUH O BO3MOXHBIX cepax Oyaymed MpodecCHOHAIBHOW NesTeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlaibHeeMy 00y4eHHIO B 3TOM HallpaBICHHH.

JlocTiKeHne STUX IeJed mnporpaMmbel 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMs 00eCIIeYNBACTCS PEIICHUEM CIICTYIOMNX 3a/1ay:
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npuoOpeTeHne 3HAaHUW O JAMCKPETHOM CTPOCHHMM BEIIEeCTBA, O MEXaHWYECKUX, TEIIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpUOOpETeHNE YMEHHI OINUCHIBATH U OOBACHATH (PU3UYECKHE SBICHHS C WCIOIH30BAHHEM
MOJyYECHHBIX 3HAHH;
OCBOGHUE METOJIOB PELICHHUS MPOCTEUIINX PacYETHBIX 3aJad C HCIIOJIb30BAHHEM (U3HUECKUX
MojieJieil, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMECHHI HAOIIOAATH MPUPOIHBIC SBICHUS U BHIMOIHATH OIBITHI, JJAOOPATOPHBIC PaOOTHI U
HKCHEPUMEHTAIbHbIE UCCIICAOBAHMS C UCTIOIb30BAaHUEM N3MEPUTEIBHBIX PHOOPOB;
ocBoeHue npuémMoB paboThl ¢ nHpOpManuel GU3NYECKOro CoAep KaHus, BKIOYas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAJIU3 U KPUTHUECKOE OLIeHWBaHUE MH(POpMAIUY;
3HAKOMCTBO €O cdepamu TpohecCHOHATBLHOW JEATeIbHOCTH, CBS3aHHBIMA C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha u3ydenue ¢usuku (6a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 vaca B Hefen0), B 8 kiacce — 68 yacoB (2 4aca B
HEIEI0), B 9 KJ1acce — 102 qaca 3 qaca B HEJIEIIIO).

[Ipennaraemslii B nmporpamMme no (Qu3MKe MepedeHb JTadopaTOPHBIX PaboOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIA XapaKTep, YIUTEIb JAeaeT BEIOOp MpoBeeHHs Ja00paTOPHBIX padOT M OMBITOB
¢ Y4ETOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH O0YyYaronuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3a/laHuM,
IpeiaraéMblxX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (PU3HKeE.

COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3nea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

®usuka — Hayka o npupoze. SIBieHus npuponbl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, SJIEKTPUUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHbL. M3Mepenue ¢usznyeckux BeJUUYMH. DuU3MUECKUEe NPUOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoIHasi CUCTEMaA €IHHMII.

Kak ¢u3uka um Jgpyrue ecTecTBEHHblE HAayKd H3ydaroT Mpupony. EcTecTBeHHO-HAayudHBIN
METOJl TO3HaHMs: HaONIOJEHHE, IIOCTAaHOBKA HAYYHOrO BOIPOCA, BBIJBMIKEHHE THIIOTE3,
HKCHEPUMEHT I10 POBEpPKE IMIOTe3, 00bsICHEHHE Ha0I0oaeMoro siBjieHus. Onucanue Gpu3nyeckux
SIBJIEHUH C IIOMOIIILIO MOJIEJIEH.

Hemoncmpayuu.

MexaHuueckue, TEemaoBble, 3JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUS.

®dusnueckue npruOOpsI U MpoLEAypa NPSIMBIX U3MEPEHUH aHAJIOTOBBIM U LIU(PPOBBIM PUOOPOM.
Jlabopamopuvie pabomsl u onsimol.

Onpenesnenue eHbl JeJIeHUs IKalIbl U3MEPUTEIbHOTO proopa.

N3mepenue paccTossHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenre pa3mMepoB MaJIbIX TEl.

N3mepenue teMreparypsl IpH MOMOIIH KUKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

[IpoBenenue wucciaenoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTh IMOJIETA IMIAPHKA, MYIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BellEeCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEIECTBA.
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JBr>xkeHue wyactuil BemectBa. CBS3b CKOPOCTH JIBMKEHUSI YACTHI[ C TEMIEpaTypoHu.
bpoynoBckoe nBuxkenue, auddy3us. B3aumomeldcTBHE UACTHI] BEIIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHHMSI ~ BEILECTBA: CTPOCHHME  Ta30B, JKHJAKOCTEH M  TBEPABIX
(KpucTaUIMYeCcKuX) Tel. B3auMocCBsI3p MeXIy CBOWCTBAMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBIL.

Jemoncmpavyuu.

Ha6moienne 6poyHOBCKOTO JIBHYKEHHUS.
Ha6mronenue quddysun.
Habmonenue siBiaenuii, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCoJIb30BaHUEM (hoTorpaduii).
OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPECHHUSI TA30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexanunyeckoe nBrxeHue. PaBHomepHoe 1 HepaBHOMepHOe JBHkeHHe. CkopocTs. Cpennss
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. PacuéTr myT 1 BpeMeHH JIBHKECHHUSL.

SBnenue wuHepuMH. 3aKOH HHepUuU. B3aumopneicTBue Tel Kak IPUYMHA H3MEHEHUs
CKOpPOCTH JBIDKCHHS Tel. Macca kak mepa uHepTHOCTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. smepenue
CWJIBI C IOMOILBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TskecTu. Cuila TSKECTH Ha JAPYTrux
waHerax. Bec Tema. Heecomocth. CroxeHHE CHJI, HalpaBIEHHBIX 10 OJHON IPSIMOM.
PaBnopnelictByromas cui. Cuna tpeHus. TpeHue ckoiabkeHus: U TpeHue nokos. TpeHue B mpupoae
Y TEXHUKE.

Hemoncmpayuu.

HaGimroienne MexaHn4IecKoro TBMKCHHUS Tea.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHUS.
HaGnronenue siBiieHUs] HHEPLIWH.

Habmtoienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TE.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHOM MPSIMOM.

Jlabopamopuvie pabomol u onsimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapUKa B KUAKOCTH, MOAETH SJIEKTPHUECKOTO
aBTOMOOWJIS U TakK Jajee).

Omnpenenenue cpeaHel CKOPOCTH CKOIBKEHHUS OpycKa WK IIapuKa M0 HaKITOHHOW MIIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPIOTO TeENA.

OnbIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD PacTshKeHHs (JehopMaliin) Ipy>KUHbBI OT MPUIIOKEHHON
CHJTBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M Ta3oB.

JHaBnenue. CriocoObl YMEHBINIEHUS W yBEeNTWYEHUs aaBieHus. [laBneHue raza. 3aBUCHMOCTH
JaBJICHUA Tra3a oT o0bEMa, Temmeparypsl. [lepenaua naBneHus TBEPABIMH TEJIaMH, KUIAKOCTIMU U
razamu. 3akoH Ilackams. IIHeBMaTHYeckWe MAaIIWHBEL. 3aBUCHMOCTH IaBJIEHHS JKHUJIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOriaromuecs cocyapl. [ uapaBIudeckre MeXaHu3Mbl.

Atmocdepa 3emaun u arMocdepHoe naBieHue. [IpUuMHBI CylIecTBOBaHUS BO3IYLIHOW
obomoukn 3emnu. OmbiT Toppuuennu. W3mepeHue atMocdepHOTro naBieHHS. 3aBUCHMOCTh
aTMOC(EepHOTo AaBJICHUS OT BBHICOTHI HaJl ypoBHEM Mops. [Ipubops! ais u3mepenus arMochepHoro
JaBJICHUSI.
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JleiicTBHE KMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TeJo. BeITankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBaeHuUs KUIKOCTHIO U Fa30M.

CooOmiarommmecs COCy/Ibl.

I'mapaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrpY:KEHHOM dYacTH Tela M IUIOTHOCTU
KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHMs TeN: IUIABAHME WM IOTPYKEHUE TeI B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TE€JIa U KUJKOCTH.

Jlabopamopnusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B )KHUIKOCTh YaCTH Tela.
OrnpenenieHne BbITATKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCUMOCTHM BBITAJKUBAIOLIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO B AKUJIKOCTH, OT MACCHI
Tena.

OnbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI, JIEHCTBYIOIIEH Ha TENO B
KHUJKOCTH, OT 00BEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJA U OT IUIOTHOCTHU KHUJIKOCTH.
KoncrpyupoBanue apeomeTpa WiAM  KOHCTPYMPOBAaHHME  JIOAKA M ONpeleieHue €€
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pbIyar, OJ0K, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHUsi pbryara.
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0510Ky. «3osoTtoe mpasmiio» Mexanuku. KITJ[ mpocteix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas U nmoteHuuanbHas 3Heprus. lIpeBpaienue onHoOro
BHJIa MEXAHWYECKON YHEPTUU B IPYTroid. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.

Jemoncmpayuu.

[TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimut.

Omnpenenenue pabOThl CUIBI TPEHUS TPU PABHOMEPHOM JBMIKEHHUU Tella MO0 TOPU30HTAIHHOU
MMOBEPXHOCTH.

HccnenoBanue ycmoBuii paBHOBECHs pblyara.

N3mepenne KII/] Hak10HHOM MIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHH.

8 KUIIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO--KHHETHYECKON TEOPUU CTpOEHHUs BelecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd. ONbIThl, TNOATBEPKIAIOLIME  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJIAPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammudeckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KHIAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKECHUN
MOJIEKYJIIPHO--KUHETUYECKOH Teopur. (CMayuMBaHWE€ W KaNWJUISIPHBIE SIBJIEHUA. TeIJIoBOe
pacIIUpEeHHE U CKATHUE.

Temneparypa. CBs3pb TeMmmeparypbl CO CKOpPOCTBIO TEIJIOBOTO JBWKEHUS YaCTHIIL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUs1 BHYTPEHHEH dHepruu: Temionepeaada U CoBEpIIeHUe
paboTel. Busl Teruionepeaaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3Ty4YCHHUE.
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KomnuectBo Temnorel. YaeinpHas TEIUIOEMKOCTh BeIllecTBa. 1emIooOMeH UM TEIUIOBOE
paBHOBecHe. YpaBHeHHE TerioBoro Oamanca. [lnmaBieHHe W OTBEpACBAHHE KPHUCTAIMYECKUX
BEIIECTB. YAeNbHas TerioTra IuiaBieHus. I[lapooOpazoBanme W KoHAeHcarus. Vcnapenwe.
Kumnenne. VYaenpHass TemiaoTa napooOpa3oBaHMA. 3aBHCHUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMoc(hepHOro JaBICHHUS.

Bnaxnocts BO3ayXa.

OHeprus TOIIMBA. Y IeJbHAs TEIJI0Ta CTOPAHMUSL.

[Mpunmunsr  pabotsl  TernoBbix asurareneid KIIJl TemmoBoro aBurarens. TemsoBblie
JBUTATENIH U 3aIIUTA OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBieHuii cMaunBaHUs U KaUJUISIPHBIX SIBJICHUIM.

HaGnronenue TerioBoro pacumpeHust Tel.

W3meHneHue gaBiieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunsl Tenionepenayu.

OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

. CpaBHEeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEILIECTB.

. Habmronenne kxumeHus.

. HabmroteHre mocTostHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.
. Monenn TeImoBBIX IBUTATENICH.

Jlabopamopuvie pabomul u onsimol.
OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.
OnbIThI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.
OnpIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3[yXa OT €ro o0b&Ma W HarpeBaHHsS WU
OXJIaKICHUSI.
[IpoBepka rUMOTE3bl JIMHEHHONW 3aBUCHUMOCTH JJIMHBI CTOJNOMKA JKUJIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTyphl.
HaGntonenune m3aMeHeHMs BHYTpEHHEW SHEpruu Tejaa B pe3yibTare Teruionepenayd U padoThl
BHEUIHUX CHUII.
HccnenoBanue siBieHus TEIIO0OMeHa MPU CMEIIMBAHUH XOJIOHOW U TOpsiueid BOJBIL.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEMIOOOMEHE C HarpeTbiM
METAITUYECKUM [IUITUHAPOM.
Omnpenenenve yaenbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHus.
Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AYXa.
Ornpenenenue yaeabHON TEIJIOTHI IUIaBICHUS JIb/IA.

Paznen 7. diiekTpuyeckue ¥ MarHuTHbIE SIBJICHUS.

Onexrpuszauus Ten. JIBa poga 3JIEeKTpUUECKUX 3apsAaoB. BzanMonelicTBue 3apsyKEHHBIX TeEIl.
3akon Kynona (3aBHCHMOCTb CHJIBI B3aMMOJEHUCTBUS 3apsKEHHBIX TeNl OT BEJIMYMHBI 3apsiioB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onextpuueckoe mnose. Hanpsoxk€HHocTh anekTpudeckoro mois. llpuHnun cynepro3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn >nexkTpuyeckux 3apsai0B. IJIEeMEHTapHbBINA dJIeKTprudeckuil 3apsaa. CTpoeHue aToma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsiia.
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. DIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

DJIEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHMS DAJIEKTPUYECKOrO0 TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHUSI 3IEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KMIKOCTAX U razax.

Onexrpuueckas uenb. Cuna TOKa. OiekTpuueckoe HanpspbkeHue. ComnpoTUBIIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHHME BemecTBa. 3akoH Oma g yyacTKa  ICMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TTPOBOTHUKOB.

PabGoTa 1 MOIIHOCTE 2JIeKTpHUecKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpudeckue memnu u
MOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KopoTKoe 3aMbIkaHue.

IlocTossHHBIE MarHuTh. B3auMoaeHCTBHE ITOCTOSHHBIX MAarHuTOB. MarHmTHOe IIOJIE.
MaruauTHO€E noJsie 3eMJId U €ro 3Ha4eHue ISl KU3HU Ha 3emyie. OnbIT DpcTena. MaruutHoe noje
3JIEKTPUYECKOrO TOKA. [I[puMeHeHne 3EKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOTO MOJISI HA
MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSSHHOTO TOKa. VICII0JIb30BaHUE AJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes.  SBieHwe  aneKTpoMarHUTHOM — wHAyKuuu. IlpaBuno  Jlenna.
Onekrporerepatop. CrmocoObl TMONYYECHUS OSICKTPUUECKOW HSHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsi0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpolCTBO M IEMCTBUE AIEKTPOCKOTIA.

DneKTpocTaTHuecKast UHIYKIIMSL.

3aKOH COXpaHEHHMS AJIEKTPUUECKUX 3apsi/IOB.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MoaenupoBaHHi€e CUIIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJISL.

M cTOYHMKH TOCTOSHHOTO TOKA.

JIeCTBUS AIIEKTPUUECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUKOCTH.

I"a3oBbIl pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpuyecKoro Hanps>KeHUsl BOIbTMETPOM.

Peocrar n marasuH cOonpoTHUBIICHUN.

BzaumopeiicTBre MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JICICHHS TIOJTI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarsuTHoO€e noje ToKa. DNeKTPOMArHuT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNeKTpoABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS S€KTPOMAarHUTHON WHIYKITUH.

OmnbiTel Papanes.

3aBUCHMOCTD HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

Jlabopamopuvie pabomsl u onvimol.
OnbITHI 10 HAOTIOEHHUIO STIEKTPU3AIUH TeT HHIYKIIUEH U MPH COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS DIEKTPUIECKOTO OIS HA TPOBOIHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI TEKTPHUUECKOH e MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HapsiKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.
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OnbIThL, TEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JIEKTPUYECKOIO CONPOTHUBIICHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUIOLIAU TOTIEPEYHOT0 CEUCHHS U MaTepuara.

[IpoBepka mpaBuia CIOKEHHMS HANPSHKEHUHM TMPU  IIOCJIENI0BATEIbHOM COEIMHEHUM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MIPU NApaJIEIbHOM COEUHEHNUN PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YEPE3 JITAMIIOUKY, OT HANPSLKEHUS HA HEH.
Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB NP UX OOBEIMHEHUH U Pa3/ICIICHUN.
WccnepoBanue 1eCTBUS AIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbI B3aUMOJICHUCTBUS KATYIIKH C TOKOM U MarHuTta ot
CWJIBI TOKA M HAIIPaBJIEHUS TOKA B KATYIIKE.

N3yuenue neiicTBUS MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KoncrpynpoBanue u usyueHue padoThl SIEKTPOABUTATENS.

Nsmepenne KIIJ[ anmekTpoaBUraTebHON YCTAHOBKH.

OnbITEl MO KMCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM WHAYKIMU: MCCIEIOBAaHUE W3MEHEHUM
3HAYEHMs ¥ HAMPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTD
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsAMOJMHENHHOEe JBHXKeHHe. HepaBHoMepHOe
npsMojuHeiiHoe nBwkeHue. CpefHsss M MIHOBEHHAash CKOpPOCTh Tejla IpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOycKOpeHHOE mpsimoiinHeitHOe aBrokeHue. CBoOomHOe mancHue. ONbITHI
lanunes.

PaBHOMEpHOE ABWKEHHE IO OKpYXHOCTH. llepmom m yactora oOpamenus. JIuaeliHas u
yrioBasi CKOpoCTH. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

IIepBbeiii 3axkoH HprotoHa. Bropoit 3akon Herotona. Tpermit 3akoH Herorona. IlpuHiun
CYIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPEHUS CKOJIBKEHHUsI, CHJIa TPEHUSI TTOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TSOKECTHU W 3aKOH BCEMHMPHOTO TSTOTEHMs. YCKOpPEHHE CBOOOJHOIO MaJeHMS.
JBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBECOMOCTB M TEpETrpy3KHu.

PaBHOBecue marepuanbHON Touku. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3meHenne umnyinbca. MMmysnabc cuiibl. 3aKOH COXpaHEHHUS HMIIYJbCa.
PeakTuBHOE ABMXKEHUE.

Mexanuyeckas pabotra W MOIIHOCTh. Pabora cun TspkecT, ympyroct, TpeHus. CBs3b
sHeprun u pabothl. IloTeHuManbHas »Heprus Tena, MOAHATOTO HAaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas sHeprus cxarod npyxussl. Kunermdeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTHUH.

Hemoncmpayuu.

Habntonenne MexaHMYeCcKOro ABMXKEHHS TeJla OTHOCUTENILHO PAa3HbIX TENl OTCUETA.

CpaBHeHME IyTEH M TPACKTOPUN IBUKEHUS OJHOIO M TOTO K€ TeJla OTHOCHTEIBHO PA3HBIX TEI
OTCUéTa.

N3mepenne cKkopoCTH U YCKOPEHUs MPSMOINHENHOTO ABUKEHUS.

HccenenoBanue nNpu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.
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HalGmronenne arykeHus Tena Mo OKPYKHOCTH.

HaGmronenne MexaHW4ecKuX SIBICHUH, MPOUCXOIIIMX B cucreMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHMOCTbH YCKOPEHHS Tella OT MacChl Tejla U IEUCTBYIOIIECH Ha HETO CHUJIBI.

Hab6mronenue paBeHCTBA CHJT TP B3aUMOJICHCTBUN TEJI.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

. Ilepenava nMirysbca npyu B3auMOJIEHCTBUH TEIl.

. IIlpeoOpa3oBanust SHEPTHH IPU B3aUMOJICHCTBUH TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOJICHCTBUH.

. CoxpaHeHue UMIyjbca IpHU aOCOJIIOTHO YIIPYroM B3aUMOJCHCTBUU.

. HabGnroienue peakTUBHOTO JIBUYKECHUSI.

. CoxpaHeHue MEXaHN4YEeCKOH SHEPruH MIPHU CBOOOTHOM MaJICHHUH.

. CoxpaHeHue MEXaHUYECKON PHEPIUU NPH IBUKEHUU TeJa M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnusie pabomot u onvimel.
KoHcTpynpoBanue TpakTa s pasroHa U JaJbHEHIIEr0 PaBHOMEPHOI'O JIBHYKEHUS IIapUKa WIIU
TEJEKKH.
Omnpenenenne cperHed CKOPOCTH CKOJIbXKEHHsS Opycka WM JBM)KEHMS IIApUKa 10 HAKJIOHHON
MJIOCKOCTH.
Omnpenenenre ycKOpeHus Tella Py PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBI)KEHUU 0e3 HayalbHON
CKOpPOCTH.
[IpoBepka rumoTesbl: €CiM MpPU PAaBHOYCKOPEHHOM JBI)KCHHUU O€3 HadallbHOM CKOPOCTH MYTH
OTHOCSITCS KaK psiji HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.
Onpenenenne ko3 uiinenTa TpeHus CKOIbKEHHS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre pabdoOThl CUIbI TPEHUS INPU PABHOMEPHOM JABM)KEHMM Tejla 10 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

. Onpenenennie paboThl CUJIBI YIIPYTOCTH TIPH MOABEME TPy3a C UCIOIH30BAHUEM HEMOJBIXKHOTO U

MOJIBUKHOTO OJIOKOB.
N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3znen 9. Mexanuveckne KoJjie0aHUs U BOJHBI.

KonebarenbHoe naBmxeHue. OCHOBHBbIE XapaKTEPUCTUKHM KoJi€OaHWI: TEpUOJ, 4YacToTa,
aMIUIMTyna. MareMaThyeckuil W NpYKUMHHBIM  MadATHMKU. [IpeBpamieHue »sHeprum mnpu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue kojeOaHus. BeiHyxIeHHble KkosebaHus. Pe3onanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoosibHbIE U MToNepeyHble BOJIHBL. [[1HA BOJIHBI U CKOPOCTD €€
pacnpocTpaHeHusa. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJHBI.

3Byk. [')poMKOCTBb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmtoienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUIIbI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KHUHE.
HaGmronenne BEIHYKIEHHBIX KOJIEOAaHWUN 1 pe30HaHca.
PacnpocTpaHenue npoJ0IbHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HabmtoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHUI1 pe30HaHC.
Jlabopamopuvie pabomol u onsimol.
OmnpeneneHne 4acTOThI U EpHOAA KoeOaHUi MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
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. HOJ’Iy‘ICHI/Ie Oenoro cBera IIpH CJIOKCHUU CBETA PAa3HLIX IIBETOB.

HccnenoBanue 3aBUCMMOCTH IIEpHUOia KojaeOaHUM MPY>KUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH IEpHO/Ia KoJieOaHuil rpysa, MOJBEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHoAa KoJeOaHU MPYKUHHOTO MasgTHHUKA OT MacChl
Ipy3a U )KECTKOCTHU IIPYKUHBI.
W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.
Pa3nes 10. D1eKTpOMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DIEeKTPOMarHuTHOE MoJje. JJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIxana 351eKTPOMAarHUTHBIX BOJIH. Vcriob30BaHKE 2JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBeIe cBolicTBa CBeTA.
Jlabopamopuvie pabomul u onvimol.
N3ydeHnue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TeleoHa.
Pasnen 11. CBeToBbIe IBJICHUS.
JlyueBass mognenb cBera. Mcrounuku cBera. lIpsmonnHelHOe pacnpocTpaHEHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cera. 3akOH nperaomiieHUsl cBera. [logHOE BHYTpeHHEE OTPaKEHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.
JIunza. Xon myueit B muH3e. Ontudeckas cuctema ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'ma3 kak onruueckas cucreMa. biIM30pyKOCTh U 1aabHO30PKOCTb.
Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HhtoToHa. CliojkeHHE CIIEKTpajbHBIX I[BETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paCcIIPOCTPAHEHNE CBETA.
OTtpaxkeHue cBera.
[TonyueHnue n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBOI.
Xon nydeit B cobuparoleit TuH3e.
Xox Jydell B pacCenBaroLIEeH JIMH3E.
[Tonmy4yenue n300paXkeHU C TOMOIIBIO JIMH3.
[TpuHumn neiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens riasa.
Pa3noxxenue 6enoro ceera B CHEKTP.

Jlabopamopuvie pabomsl u onsimol.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja IaJeHusl.
N3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanne 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUS CBETOBOIO Jiyda OT yIVIa MAJEHUs Ha IpaHULE
«BO3J1YX—CTEKJIO».
[Tonmy4yenne n300paXkeHUH C MOMOIIbIO COOUPAIOLIEH JTHH3BI.
Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.
OMnBITH IO PA3IOKEHHUIO OETIOr0 CBETA B CHEKTP.
OnbITHI 10 BOCTIPUSATHIO I[BETA MMPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIBTPHI.
Paznea 12. KBanToBble sIBJIeHHS.
OmneiTel Pe3depdpopaa u mnanerapHas monenb aroma. Mogenb aroma bopa. Mcnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.
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PamnoaktuBHOCTh. Anbda-, Oera- u rTamma-usnydeHus. CTpoeHHE aTOMHOTO Sfpa.
Hyknonnas Mogzens aromHoro sapa. HM3zorombel. PanunoaktuBHble mnpeBpamieHusa. llepuon
roJtypacrnaaa aTOMHBIX sIZIep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOTO YMCEI. DHEPrusi CBA3U
aTOMHBIX sifep. CBsA3b Macchl U sHepruu. Peakuuu cuHTtes3a u neneHus saep. IcTouHUKH sHEepruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUs paOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHHs U TOTJIOLIEHHUS.
CrnexTpsl pa3au4HbIX T'a30B.
CrnexTp Bomopo/a.
Hab6mronenue tpekoB B kamepe Buibcona.
Pabora cuérurka HOHM3UPYIOUNX U3ITYYECHUH.
Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habntoienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyYEHUS.
HccnenoBanue TpeKOB: U3MEPEHUE YHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusm).
N3mepenue paaroakTuBHOTO (GoHAa.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOLYJIb.

[ToBTOpPUTENBEHO--00001AIONIUI MOIYNb TIPEIHA3HAYEH AJISI CUCTEMAaTH3aIlMi U 000O0IICHUS
MIPEIMETHOTO COACPIKaHUSI U OIbBITA JEATEILHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
Gbu3MKKM, a TakXe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy Mo (u3ukKe s
00yJaromuxcs, BEIOPABIINX 3TOT YU4EOHBIH MPEIMET.

[Ipu nM3yyeHun NaHHOTO MOJIYJIA PEaTU3YITCS U CUCTEMATU3UPYIOTCS BUJbI JCSTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTUKEHUE IPEIMETHBIX U METAIIPEIMETHBIX MIJIaHUPYEMBbIX
pe3ynbraToB 00ydeHus, (GOpMHUPYETCS €CTeCTBEHHOHAYYHAs TIPAaMOTHOCTh: OCBOEHHE HAayYHBIX
METOJIOB MCCII€[IOBAHUS SBJICHUN NPUPOJBI U TEXHUKH, OBJIAJECHUE YMEHUSMU OOBSACHATH
busnueckre SBICHUS, MPUMEHSS MOyYeHHbIC 3HAHUSI, PEIIaTh 33/1a4M, B TOM YHCIIE KaYeCTBEHHbBIE
U DKCIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO NEATENbHOCTHBIA XapaKTep JAHHOTO pas3jeiia peaau3yercsa 3a CU€T TOro,
9YTO 00yYaroIUECs BBITOIHSIOT 33/1aHNS, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE TMOJYYEHHBIX 3HAaHUU Paclo3HaBaTh U HAYYHO OOBACHATH (GU3NUYECKUE SBICHHS B
OKpY>Karolllel IpUpo/ie U TOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAy4YHBbIE METOJbI HCCIENOBaHUS (PU3NYECKUX SIBICHUH, B TOM YHUCIE IS
MIPOBEPKHU TMIIOTE3 U TOTYUEHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSICHST, HAy4yHbIE OCHOBBI Haunboyiee BAXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMmep, MPAaKTHUYECKOTO HCIOJIb30BaHUS Pa3jIMYHbIX HCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTHUHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

N3yuenne GU3MKN Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs HANPABJIEHO HA JIOCTHIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesynabrare wusydeHus (U3MKM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUsA Yy
oOy4arorierocst 0ynyT chopMHUPOBAHBI CIEAYIONINE TUYHOCTHBIE PEe3yabTaThl B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
(] mposiBIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NUECKOM HAyKH;
(] HEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX--(PU3UKOB,
2) rpa:kKIAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA



[J TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U STHUYECKHUX
po06JieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

[J 0CO3HaHME BaXXKHOCTU MOPAJIbHO--3THUECKUX MPUHIIUIIOB B JIEATEIHOCTH YUYEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHUS:

(] BOCHPHUSTHE D3CTETUYECCKMX KauecTB (HU3MYECKOH HayKu: €€ TapMOHHYHOTO TIOCTPOCHUS,
CTPOrOoCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

[ oco3HaHME LEHHOCTU (PU3UYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTUS TEXHOJIOTUN, BAKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

(] pa3BUTHE HAYYHOH JTF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeNIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATOIOIY YU :

[] oco3HaHHE IIEHHOCTH 0e30macHoro olpas3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHPE,
BaXHOCTU IMpaBuil 0€30MacHOro IMOBEJACHHUS Ha TPAaHCHIOpPTE, Ha JOpOrax, ¢ JJIEKTPUYECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B IOMAIIHUX YCIOBHUSX;

(] copMupoBaHHOCTh HaBbIKA pedIeKCUH, MPU3HAHHME CBOETO IpaBa Ha OLIMOKY M TaKOro Ke
IpaBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTHMBHOE yYacTHE B PCIICHWW NPAKTHUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3allfy, ropoJia, Kpas) TEXHOJIOTHYECKON U COIMAIIbHON HAPaBICHHOCTH, TPEOYIOIINX B TOM
quciie ¥ GU3NICCKUX 3HAHUI;

[J MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

[ opueHTalMs HA MpUMEHEeHHE HU3NYECKUX 3HAHUN 7S PEIIeHUs 3a7ad B 00JIACTH OKpYXKaromien
cpelbl, IUIAaHUPOBAHMS IOCTYNKOB M OLEHKH HX BO3MOKHBIX IOCIEICTBUU MJIsi OKpYKaroulel
Cpelbl;

] oco3HaHME IN100aTBFHOrO XapaKTepa IKOJOTHYECKUX MPOOJIeM U yTel UX pPelIeHus;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMATBHON M NPUPOAHOH Cpebl:

(] moTpeOHOCTh BO B3aMMOJCHCTBUM MPHU BBHIMOIHEHUHU HCCIEIOBAHUN M MPOEKTOB (U3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JAPYTHX;

(] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATEIHHOCTD;

(] moTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4Yucie (HOpPMYIHpPOBATh UACH, MOHSATHUS,
TUIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUAX;

] oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

[J MIIaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUI;

[J cTpemJIeHHEe aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPO/IBI, OOIIIECTBA U SKOHOMUKH, B TOM
YHUCJIE C UCTIONh30BaHUEM (PU3UUECKUX 3HAHUI;

] oIleHKa CBOUX JEUCTBUI C YyUETOM BIHMSHUS HA OKPYKAIOUIYIO CPEAy, BO3MOKHBIX TTTOOATBHBIX
MOCIIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs TporpamMMsbl 1o (U3HKE HAa YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs
y oOygaromerocs Oynyr chopMupoBaHBl MeTampeAMeTHbIe Pe3yJabTaThbl, BKIIOYAIOIINE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBHBIC y’—Ie6HBIe )IeﬁCTBHﬂ, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIe IeUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHBIE HCHCTBHUS.

Ilo3naBaTenbHBIE YHHBePCAIbHBbIE YUeOHbIe JeiCTBUS
Ba3oBble Jjoruyeckue 1eiicTBUA:
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKU OOHEKTOB (SIBICHUI);



YCTaHABIIMBATh CYIIECTBEHHbIM TMpU3HAK KiIacCU(PUKAIUM, OCHOBaHHUS Mg 0000IIeHus u
CpaBHEHUS,

BBISBJISTH 3aKOHOMEPHOCTH U TMPOTUBOPEYHST B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UUESCKUM SIBIICHUSIM;

BBISIBJISITH NPUYMHHO--CJIE/ICTBEHHBIE CBS3M MPH W3YYCHUU (U3UYECKUX SIBICHUN U TPOIECCOB,
JieNiaTh BBIBOJBI C MCIOJIb30BAaHUEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKJIIOYEHH, BBIIIBUTaTh
THIOTE3bI O B3aUMOCBSI3SIX (PU3HUECKUX BEIIMYNH;

CaMOCTOSATENILHO BBIOMpPATh CIOCO0 perieHus ydeOHOM ¢u3nuecko 3amgavyu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOIXOISAIIEr0 € Y4€TOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue qeicCTBUA .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKII HHCTPYMEHT MIO3HAHNS,

MPOBOAWTH IO CaMOCTOSTENHHO COCTABICHHOMY IUIAHY OMbBIT, HECIOXKHBIA (U3HUUECKUN
AKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BaHUE (PUBUYECKOTO SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTH MHPOPMAITUIO, MTOIYUCHHYIO B X0/ UCCIICTOBAHMS
WJIH DKCTIEPUMEHTA;

CaMoCTOSITENNbHO  (popMynHpoBaTH OOOOIIEHHS W BBIBOJABI IO pe3yibTaTaM HPOBEAEHHOTO
HaAOIIO/IEHUS, OIBITA, UCCIICOBAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JIalibHEHIIee pa3BuTHEe (PU3HMUECKUX TPOIECCOB, & TAKXKE BBIIBUTATh
MIPEIITOJIOKCHHSI 00 UX PA3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

MIPUMEHSITh Pa3JIMIHBIC METOJIbI, HHCTPYMEHTBI U 3aIPOCHI IPH TIOUCKE B 0TOOPE MH(POPMAIH WIIN
JAHHBIX C YU4ETOM MPEATIOKEHHON YIeOHOH (PH3NUECKON 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATh HMH(OPMALMIO PA3TUYHBIX BHUAOB U
dbopM mpescTaBICHUS;

CaMOCTOSITENILHO ~ BBIOMPATh  ONTHMAIBHYIO  (GOpMy  MpEACTaBICHUsS  WHOpPMANUKU U
WJUTIOCTPUPOBATH PElIaeMbIe 3a/1a4M HECIOXKHBIMH CXEMaMH, TUarpaMMaMi, HHOU rpaduKoi U ux
KOMOHWHAIIUAMU.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUS:

B X0JIe 00CYXKAeHHs Y4eOHOT0 MaTepuaa, pe3yabTaToB Ja00paTOpHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI U BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a91
U TIOJIZiepKaHue 0JarokenaTeIbHOCTH OOIIEHUS;

COIIOCTABJIATh CBOM CYXACHHS C CYXKICHUSMHU JPYTHX YYaCTHUKOB JHajora, OOHapyXHBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIP@XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPENCTaBIsATh pPe3ydbTaThl BBITOJIHEHHOTO (DU3MUECKOTO OmbITa (IKCIEPUMEHTA,
UCCIIETOBAHMSI, TPOEKTA);

MMOHUMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIUBHIYATLHOW PabOTHI IPH PEIICHUN
KOHKPETHOU (PU3UYECKOi MpOoOIeMBI;

MPUHUMATH 1I€TH COBMECTHOM JESTENbHOCTH, OPTraHU30BBIBATh ACUCTBUA MO €€ MOCTHKEHHIO:
pacmpenensaTb poiu, 00CYk AaTh MPOIECCH U PE3yIbTaThl COBMECTHOM pabOThI, 0600111aTh MHEHUS
HECKOJIBKHX JIFOJICH;

BBITIOJHATH CBOIO YaCTh pa0OTHI, JOCTUTasl KAYECTBEHHOTO Pe3yibTara Mo CBOEMY HAMPABICHHUIO U
KOOPJIUHUPYS CBOU JICHCTBHS C IPYTHUMH WICHAMH KOMaHIbI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMUMH TPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisitTuBHbIe YHHBepCcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranuszauus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYalUsAX, TPEOYIOUINX ISl PelIeHns (PU3NIECKUX
3HAHUM;

OPMEHTUPOBATbCS B PA3JIMUYHBIX MOAXOJAX MPHHATUSA pPELIeHUH (MHAMBUAYAJIbHOE, IPUHATHE
pelleHysl B IpyIiie, IPUHATHE PeIeHU rpymnnoil);

CaMOCTOSITENTLHO COCTABIIATH AJITOPUTM pELICHUS (PU3MUECKON 3a7aud WM IIJIaHa MCCIEIOBAHUS C
y4€TOM HMMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpeiaraeMble
BapHUaHThl PELICHUH;

JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHATbHBI HHTEJIEKT:

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYyallUU U MpeasaraTh I1aH €€ N3MEHEeHMs,;

OOBSICHATh NMPUUYUHBI JOCTHXKEHUS (HEIOCTM)KEHUS) PEe3yJIbTaTOB JESATEIbHOCTH, /1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATENbHOCTh (B TOM 4YHCI€ B XOJ BBIIOJIHEHUSA (PU3UYECKOTO
UCCIIEIOBAaHUsI MJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILUXCS CHUTYalMi,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LeJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B XOJie CIopa MM JUCKYCCHUM Ha HAy4yHYIO TEMY,
IIOHUMAaTbh MOTHUBBI, HAMEPEHUsI U JIOTUKY JIPYToro;

MPU3HABATH CBOE MPaBO Ha OIIMOKY MpHU pelIeHUuN (PU3MUYECKUX 3a7ad WM B YTBEPXKACHUSAX Ha
HAyYHBIE TEMBI ¥ TaKOE )K€ MPaBO APYTOToO.

MNPEJIMETHBIE PE3YJbTATHBI

K kxoHny oOydenuss B 7 KJjiacce MpEAMETHBIE pPE3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

® ICII0JIB30BATh MOHATHS: GU3NUYECKUE U XUMUYECKUE SBIICHUS, HAOIIOACHNE, YIKCIIEPUMEHT,
MOJieTlb, THUINOTE3a, €AMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHHS
BemiecTBa  (TBEpAOE, IKUAKOE, Tra3o00pa3HOE), MEXaHHYECKOe JBWKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOpHs, paBHOJAEHCTBYIOMIAs cuia, nedhopmanus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pasnuuarh sBIeHUS (qUdQy3us, TEMIOBOE ABIKEHHE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBMKEHHE, NHEPIIH, B3aUMOICHCTBUE TEJl, paBHOBECHE TBEPBIX TEI C
3aKpEIUIEHHON OChIO BpalllCHHUs, Mepeaada NaBJICHUs TBEPIBIMUA TEJIaMH, KUJIKOCTSIMH M ra3aMu,
aTMoc(epHoe JaBieHHe, TIaBaHue TeJl, MPEeBpalleHNs MEXaHMYeCKON DPHEPTHH) MO OMUCAHUIO UX
XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC,

® pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NUYECKHX SBICHUI B OKPYKAIOIIEM MUPE, B TOM
yuciie (pu3nvecKue SIBJICHUs B IPUPOJE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B YKHBOM
U HEKUBOW MPUPOJE, NCHCTBHE CUJIBI TPEHUS B NPUPOJIE M TEXHHKE, BIUSHUE aTMOC(HEpPHOro
AJaBJICHUA Ha JKUBOU OpraHusm, ILIaBaHUC pI)I6, pbldaru B TCJIC 4YCJIOBCKA, IMPU 3TOM MNEPECBOJIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIJAENATH CYIIECTBEHHBbIC CBOWMCTBA (MpHU3HAKHK) (PU3MUECKUX
SIBIICHHI,

® OIIMUCBhIBATH HM3YUCHHEIC CBOMCTBa TE€I U q)HSI/I‘IeCKI/IC SABJICHUSA, HUCIIOJB3Yys (i)I/ISI/I'-IeCKI/Ie
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, MTyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
VIIPYTOCTH, CHJIa TSOHKECTH, BEC Telia, CHJIa TPEHUs, JaBlieHUue (TBEPIOTO Tela, JKUIKOCTH, Ta3a),
BHITAJIKMBAIONIAS CHUJIa, MeXaHWdeckas pa0doTa, MOIIHOCTb, IUIEUYO CHIIBI, MOMEHT CHIIBI,
KO3 (ULUEHT MOJIE3HOro JEHCTBUS MEXaHU3MOB, KUHETHYECKasi M MOTEHI[MaIbHAas SHEPTus), Npu
OIMMHMCAaHUU TTPABUIIBHO TPAKTOBAThH (PM3HMUECKUN CMBICT UCTIONB3YEMBIX BEIHUMH, UX 0003HAYEHUS U
CANHUIIBI (I)I/ISI/I‘ICCKI/IX BCJIIMYHUH, HaXOIUTh (1)OpMy.]'H)I, CBA3BIBAIOIIUE OaHHYIO (1)PI31/I‘-IGCKYIO



BEJIMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TpapUKHd H3YYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYNH;

® XapaKTepu30BaTh CBOWCTBA Tej, (pu3Mueckue SBJICHUS U MPOIECCHI, UCIOJIb3Ys MpaBuUia
CoXeHus cui (BIOJIb OMHOW TpsiMoid), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumesna, MPaBUIIO
paBHOBecHs pbiyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHHMYECKOU
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3allUCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKCHHUE;

® 00BACHATH (hrU3MUYECKUE SBJICHMUS, IIPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABJIATh NPUYUHHO--CIE/ICTBEHHBIE CBS3H,
CTpOUTh OOBSACHEHHE M3 1—2 JIOTMYEeCKUX MIaroB ¢ Omopod Ha |—2 WU3y4eHHBIX CBOWCTBA
bu3nyecKux sIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarb pacy€THble 3amaud B 1—2 JEHCTBHA, HUCHONB3YsSd 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIONIME (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJHM3a YCIOBHUS 3aJaud 3alUCHIBATh KPAaTKOE
yCIIOBUE, TMOJCTaBIATh (DU3MUECKHE BEIUYUHBI B (HOPMYJIbI U MPOBOAUTH Pacd€Thl, HAXOAUTH
CIIpaBOYHBIC TaHHBIE, HEOOXOMMBIE [T PEIICHHS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJTy4YSeHHOH
(bu3nYeCcKOil BETUYUHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPU MOMOIIHN (PU3NIECKUX METO/IOB, B
ONMCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPAEMOE IMPEANONOKEHHE (TUIIOTE3y), pa3auyarb U
HMHTEPIPETUPOBATH MMOTYYECHHBIN PE3yNbTaT, HAXOJUTh OIMIMOKU B XOJI€ OIbITA, AeNaTh BHIBOJABI 110
€ro pe3ynbTaram;

® IIPOBOJUTH OMBITHI IO HAOMIOACHUIO (DU3HUECKUX SBICHUN WM (PU3HUUECKUX CBOMCTB TEN:
dbopMynupoBaTh MPOBEPSEMBbIC MPEANONIOKEHHs, COOUpaTh YCTAHOBKY HW3 MPEIAJIOKEHHOTO
000pyZI0BaHUs, 3aIMCHIBATH X0/ ONBITa U (POPMYIMPOBATH BHIBOIBL;

® BBLINOJHATH MPSIMbIE U3MEPEHHs] PACCTOSHMS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEPATyphl C HCIOJb30BAHHUEM AHAJIOTOBBIX M IUGPOBBIX NMPUOOPOB, 3aMUCHIBATh MOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

® MPOBOJIUTH HCCIEAOBAHWE 3aBUCUMOCTH OJHON (PU3NYECKOW BETUYMHBI OT JAPYrod ¢
HCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUH (3aBUCHUMOCTH IyTH PaBHOMEPHO JBUXKYLIETOCs Tejaa OT
BPEMEHH JIBIDKEHHUS Teja, CHUJIbl TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 0OOpaboTKH
MOBEPXHOCTEH TEN M HE3aBUCHMOCTH CWJIbl TPEHUS OT IUIOIIAAN COMPUKOCHOBEHHS TE€J, CHUJIbI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BEITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Te€la, OT IIYOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBHUM IUIaBaHUs Tell, YCIOBHI paBHOBECHUS pblyara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4€OHOIO MCCIIEOBAHUS, COOMPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUS, CIenys
MPEIIOKEHHOMY TIUIaHy, (UKCHUPOBATh pPE3yJabTaThl IOJYYEHHOH 3aBUCUMOCTH (PU3HMUECKHUX
BEIMYMH B BHUJAE MPEIIOKEHHBIX Tabmul W TrpaduKoOB, JelaTh BBIBOJBI 10 pe3yiabTaTaM
UCCIIEIOBaHMUS;

® [IPOBOJUTH KOCBEHHbIEC U3MEPEHUs (PU3NUECKUX BEIMYUH (IUIOTHOCTH BELIECTBA KHUJIKOCTU
U TBEPIOrO Tena, cujla TPEHUS CKOJIbKEHMs, [aBJI€HHME BO3/yXa, BBITAJIKMBAIONIAs CHIIA,
JEeUCTBYIONIAs Ha MOTPYKEHHOE B JKUIKOCTh TENO, KOAPPHUIMEHT MOJE3HOrO AEHCTBHS MPOCTHIX
MEXaHU3MOB), CJEIys MPeaJoKEHHOM WHCTPYKLUMHU: IPU BBIIOJHEHUM H3MEpEHUil cobupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAYEHUE MICKOMOM BEIIMUMHBL;

e coOmOaTh MpaBWiIa TEXHUKU Oe30macHOCTH MNpu  pabore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

® yKa3bIBaTh NMPUHLHUIIBI AEHCTBHS IPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAONINeCS COCYbl, OapoMeTp, pblyar, MOJBHMKHBI W HEMOABHXHBIN OJIOK,
HaKJIOHHAA MJI0CKOCTh;

® XapaKTepu30BaTh MPUHLUIIBI AEUCTBHUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OIOPOM Ha MX ONMUCAHMS (B TOM YMCJIE: MOAMMUITHUKH, YCTPOUCTBO BOJOIIPOBO/IA, THAPABIMUECKUI



IIpecc, MaHOMETpP, BBICOTOMEpP, MOPIIHEBOH HAcOC, apeoOMETp), UCHOJb3ys 3HAHHUS O CBOMCTBAX
(bu3nUecKuX SIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOJIUTH TIpUMEPHl (HAXOAUTh HWHGOOPMAIMIO O TpPHUMEpPax) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsl 0OecriedeHus: 6e30MacHOCTH IpU
oOpanieHnu ¢ npudopamMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbsl U COONIOACHUS
HOPM 3KOJIOTHYECKOI'0 TIOBEIEHUS B OKpYXKaoIel cpere;

® OCYILECTBJIATh OTOOpP HCTOYHMKOB HH(pOpMauuu B HHTEepHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHM M MYTEM CpaBHEHHS PA3IUIHBIX
HCTOYHHUKOB BBIIEJIATh HMHPOPMALMIO, KOTOpas SBJISETCA IMPOTUBOPEUUMBOW WIM MOMKET OBITh
HEJIOCTOBEPHOI;

® UCIOJb30BATh IPU BBINOJHEHUHM YYEOHBIX 3aJaHUH HAy4YHO--IIOMYJIAPHYIO JHMTEPATypy
(bU3MYECKOro cojiepKaHus, CIPaBOYHbIE MaTepUallbl, pecypchl cetu VIHTepHeT, BiajeTs npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBanus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® CO03/1aBaTh COOCTBEHHBIE KPAaTKHE IUCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2-3
HCTOYHUKOB HMH(pOpMAIMKU (U3MUECKOro COAEp)KaHUs, B TOM 4YUCIE IMyOJUMYHO JAeiaTh KpaTKue
COOOIIEHUsI O pe3ysbTaTax TMPOEKTOB WM Y4YEOHBIX MCCIECIOBAHUN, MPH OSTOM TPAMOTHO
UCIOJb30BaTh M3YyYEHHBIH NOHATUIHBIN ammapar Kypca (UM3HMKH, CONPOBOXKIATh BBICTYIUIEHHE
MpE3EHTALNEN;

® [IpU BBHINOJHEHUM YYEOHBIX NPOEKTOB M MCCIENOBAHUI pacnpenessTh O0O0S3aHHOCTU B
IpyIIe B COOTBETCTBUU C IOCTABJICHHBIMM 33JjauaMH, CJIEAUTh 32 BHIIOJIHEHUEM ILIaHa JACHCTBUI,
aJIeKBaTHO  OIICHWBaTh COOCTBEHHBIM BKJIQJA B  JCATEIBHOCTb TPYIIBI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIUX.

K koHmy oOyuenuss B 8 Kiacce mpenMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUI:

® WCIOJB30BATh TOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBUKCHHE aTOMOB WU
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKHE U aMOp(HbIEC TeJa, HACHIIEHHBIN U
HEHACBIIIEHHBII Tap, BIAXXHOCTh BO3/AyXa, TEMIIepaTypa, BHYTPEHHSsS SHEpPrus, TEIUIOBOU
JBUTATENb, JJIEMEHTAPHBIA JJIEKTPUUECKUI 3apsiji, SJCKTPUYECKOEe T0Jie, NPOBOJHHUKH U
JUAJIEKTPUKH, TIOCTOSTHHBIHM 3JIEKTPUUECKUIl TOK, MarHUTHOE T10JI€;

® pa3nnyaTh SBJICHUS (TEIUIOBOE paCIIMpPEHHWE M C)KaThe, TeIUlonepenada, TEeIIoBOe
paBHOBECHe, CMauMBaHUE, KaNWULIpPHbIE SBICHMS, MWCIAPEHUE, KOHJCHCAlUs, IUIAaBJICHUE,
KpUCTaTM3aus (OTBEpACBaHUE), KHIIEHHE, Terutonepenada (TEeIIONpOBOIHOCTh, KOHBEKIINS,
U3Iy4YEeHUE), SJIEKTpU3alus Tell, B3auMMOJACHCTBHE 3apsiioB, NEHCTBUS HIEKTPUYECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aWMOJICHCTBAE MarHUTOB, JICHCTBHE MAarHWTHOTO ITOJIS Ha TPOBOJHHK C
TOKOM, JJIGKTPOMAarHWTHAas WHIYKIHS) MO OMHCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

® pAacIo3HaBaTh MPOSBICHNE U3YYCHHBIX (U3NYECKUX SIBICHUH B OKPY)KAIOIIEM MUDPE, B TOM
yuciae (u3NYecKHe SBJICHUS B MPHUPOJIE: NMOBEPXHOCTHOE HATSDKEHHE M KalWJUIApPHbBIE SBJICHUS B
MPUPOJIe, KPUCTAJUTBI B TMpHpoje, u3inydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, 3JIEKTpUUYECKHE SBJICHUS B aTMocdepe, dJIeKTPUIECTBO
KHUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMIIH, peiid MOIOCOB, POIb MATHUTHOTO TIOJIS JIJIsl )KU3HU
Ha 3emJie, NOJSPHOE CUSIHUE, IIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

® ONUCHIBATH M3YYECHHBIE CBOMCTBA Tl U (U3MYECKUE SBICHMS, MCIONB3ys (U3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIus, KOJIUYECTBO TEIIOTHI, ylelbHas TEIUIOEMKOCTh
BEIIECTBA, yJelbHas TEIIOTa TUTABIICHHS, YIeIbHAS TEIUIOTa Mapoo0pa3oBaHus, yaelbHas TeIIoTa
CrOpaHMsl TOIUIMBA, KOI(M(UIMEHT IOJIE3HOTO ACHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIIbHAS
BJIOKHOCTh BO3/yXa, OISKTPUYCCKHHA 3apsij, CHJIa TOKa, OJJIEKTPHUECKOE HaNpsHKCHHE,
COIIPOTHBIIEHUE TPOBOJHUKA, YJEIbHOE CONPOTUBJICHUE BEIIEeCTBa, paboTa W MOIIHOCTb



JIEKTPUUYECKOTO TOKA), IIPU OMMCAHUM MPABUIBHO TPAKTOBATh (PM3NYECKUM CMBICI MCIOJIb3YEMbIX
BEJIMYMH, 0003HAYCHUS U E€IUHHIBI (PU3NYECKUX BEIMYUH, HAXOTUTHh (POPMYIbI, CBSI3bIBAIOIINE
JAHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTMMHM BEJIUYMHAMH, CTPOUTHh TIpauUKH HM3Y4EHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

® XapaKTepu3oBaTh CBOWCTBA Tell, (pU3MUECKUE SBICHUS U MPOLECCHI, UCIIONIb3Ysl OCHOBHBIE
IIOJIOKEHHST MOJIEKYJISIPHO--KMHETHUECKOW TEOPHM CTPOEHHUs BEIIECTBA, NMPUHLHUI CYNEpHO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJis ydyacTKa Lenu, 3aK0H
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPH 3TOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA
U 3aIIMCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKEHUE;

e OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA TEJI, B TOM YHMCJE U B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh HPUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTh
o0bsicHeHHEe M3 1—2 JIOTMYECKHX IIaroB ¢ OMopoi Ha 1—2 W3y4eHHBIX CBOMCTBAa (DHU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THble 3amaud B 2-3 JEHCTBHSA, HCHONB3YsSd 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIIME (PU3UUECKUE BEJIWYMHBI: HA OCHOBE aHAIM3a yCJIOBUS 33Jaud 3alHChIBATh KPATKOE
yCIIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX JUISl PEIIEHUs 337ayd, BHIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOoAUMBIE JUIsI €€ pEeUIeHHs, MPOBOAWUTH PAacYEThl M CPABHHUBATH IIOJIyYEHHOE 3HAYCHHE
(bu3n4ecKoil BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEUIMTh IPU MOMOIIN (PU3NYECKHX METOOB,
UCIOJIb3YSl OINMCAaHUE HCCIIEIOBaHUS, BBIICIATh IPOBEPAEMOE IPENAIOJIOKEHUE, OLEHUBATh
IIPAaBUIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUS, 1€1aTh BbIBObI;

® IIPOBOJUTH OMBITHI 0 HAOIIOJCHUIO (PU3MUYECKUX SIBICHUH WM (U3NIECKUX CBOMCTB Tell
(KanmMJUTApHBIE SBJICHUS, 3aBHCUMOCTD JIABJICHUS BO3yXa OT €ro 00béMa, TeMIepaTrypbl, CKOPOCTH
Iporecca OCThIBAHWS M HAarpeBaHus HpPU H3IYyYEHHH OT LBETa M3JIydaroulei (IOoromaromei)
MIOBEPXHOCTHU, CKOPOCTh MUCIIAPEHUS BOJBI OT TEMIEPATYPHI )KUJKOCTH U IJIOLIAAH €€ TIOBEPXHOCTH,
JIEKTpHU3alMsg Tel U B3aUMOJICHCTBHE 3JEKTPUUECKUX 3apsiioB, B3aUMOJEHCTBUE MOCTOSIHHBIX
MarHuTOB, BU3YyaJIU3alllsi MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JE€HCTBUS MAarHUTHOTO MOJIS
Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOIBHUraTelNsl MOCTOSHHOIO
TOKa): (POPMYITHPOBATH MPOBEPSIEMbIC TPEATIOIOKEHUSI, COOUPATh YCTAHOBKY M3 IMPEIOKEHHOTO
000pyZI0BaHUS, OIMCHIBATH X0 ONbITa U (POPMYIHPOBATH BBIBOABI;

® BBINOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJILHOMN BIa)KHOCTH BO3/1yXa, CHIIbI
TOKA, HAIPSDKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M TaTYMKOB (PU3NYECKUX BEJINYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOIOTHON MOIPEIIHOCTH;

® TMPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JIPYrol C
HCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIECHHS MPOBOJHUKA OT €ro JJIWHBI,
IUIOUIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEIBHOTO CONPOTUBIICHHS BELIECTBA TPOBOJHHKA, CUJIBI TOKA,
UYLIEro Yepe3 MPOBOJIHUK, OT HAIPSKEHUS Ha MMPOBOJHUKE, UCCIIEOBAHNE MOCIEI0BATEILHOTO U
napajyieIbHOTO0 COeIMHEHUH MPOBOJIHMKOB): IJIAHUPOBATH MCCIIE0BAaHUE, COOUPATh YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUsI, CIeysl MPEIJIOKEHHOMY IJIaHy, (MKCUPOBAaTh PEe3yJIbTaThl MOJY4EHHON
3aBHCUMOCTH B BUJIE TaOIUI] U TpaMKOB, JAeJaTh BEIBOBI 0 Pe3yJIbTaTaM HUCCIEI0BaHMS;

® IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (QU3NYECKUX BEIUYMH (yIenbHas TEMI0EMKOCTh
BEIIECTBA, CONPOTHUBIICHUE ITPOBOIHMKA, pab0OTa M MOIIHOCTb 3JIEKTPHUECKOr0 TOKA): MIIAHUPOBATh
U3MEpeHus, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeAys NPEeUIOKEHHOW HHCTPYKIHUH, U
BBIUHCIIATH 3HAUEHNUE BEIINYNHBI,

e coOmoaTh MpaBWiIa TEXHUKU Oe3omacHOCTH Mpu  pabore ¢ J1abopaTOPHBIM
o0opyI0OBaHUEM;

® XapaKTepu30BaTh MPUHLUIIBI ASUCTBUS U3yUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢
OIOpPOM Ha MX OMMCaHUsA (B TOM YHUCIE: CUCTEMa OTOIUIEHUS! JOMOB, TUTPOMETp, MapoBasi TypOuHa,
amMIepMeTp, BOJbTMETP, CUETUMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETHTENbHbIE MPUOOPHI,



HarpeBaTeNbHbIE DJIEKTPONPUOOPHI (IPUMEPDI), IIEKTPUUECKUE MPEIOXPAHUTEH, dJIEKTPOMArHmr,
ANEKTPOBUTATENb MTOCTOSHHOTO TOKA), UCIOJIb3YSl 3HAHUS O CBOMCTBaX (DM3MUECKUX SIBICHUU U
HE0OXouMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

® paCIIO3HABATh MPOCTHIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE MPUOOPHI IO CXeMaM
Y CXEMaTUYHBIM PUCYHKAM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIIb
BHYTPEHHEIO CrOpaHHsl, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LEnen ¢
MOCTIeIOBATEIBHBIM M TapaJlIeIbHBIM COCTUHEHNUEM 3JIEMEHTOB, pas3iiNyasi yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB 2JIEKTPUYECKUX IIeTei;

® MPUBOAUTH TNpPUMEPHl (HAXOMUTh HHMDOPMANMIO O TMpUMEpax) MPAKTHUYECKOTO
WCIIOJIb30BaHUsl (PU3NICCKUX 3HAHHUK B MMOBCEIHEBHOMN KU3HHU JIJIs oOecrieueHnust 6€30MacHOCTH MPU
oOpallleHuu ¢ npubopamMu U TEXHUUYECKHUMU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbSI U COOIIOICHUS
HOPM PKOJIOTMYECKOTO MOBEJEHUS B OKPY’KAIOLIEHN CpEIE;

® OCYHIECTBJIATh NMOUCK MH(popManmu (uznueckoro coaepxanus B MHTepHeTe, Ha OCHOBE
MMEIOLIUXCSA 3HAHUNA U MYTEM CpaBHEHUS JOTOJTHUTEIbHBIX UCTOYHUKOB BBIICIATH MH(OPMALNIO,
KOTOpast SIBJSIETCS IPOTUBOPEUMBOM MIIH MOXKET ObITh HEJJOCTOBEPHOM;

® ICIIOJIB30BAaTh IMPHU BBHIMNOJIHEHUH YYE€OHBIX 3aJaHUN HAyYHO--TIOMYJSAPHYIO JIUTEPATYPY
(bU3MYECKOTO CONIep:KaHus, CIIPAaBOYHBIE MaTepUalbl, pecypchl ceTi MHTepHeT, BnajeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

e co3maBaTh COOCTBEHHBbIE IMCBMEHHBIE U KpaTKHE YCTHBIE cooOmeHus, o00o01as
MH(OPMALIMI0O U3 HECKOJIBKHX HCTOYHHUKOB (DM3MUYECKOTO COAEpkKaHMs, B TOM 4HCIE MyOIMYHO
MIPEACTABIISITH PE3YJIBTATHI IPOCKTHON WIJIM MCCIIEIOBATEIBCKON NEATEILHOCTH, IIPU 3TOM TPAaMOTHO
UCIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapar Kypca (U3HMKH, COMPOBOXAATH BBICTYIJICHUE
MpE3EHTALNEN;

® [pPU BBHINOJHEHUH YYEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PUIUYECKHX MPOILIECCOB
pacnpenensats o0s3aHHOCTH B IPYIIE B COOTBETCTBHM C TMOCTaBJICHHBIMHU 33JauyaMU, CICAUTH 3a
BBITIOJIHCHUEM IIJIaHA JIEHCTBUM M KOPPEKTUPOBATH €r0, aJIEKBaTHO OIICHUBATh COOCTBEHHBIN BKJIa/l
B JICATEIBHOCTh IPYIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJACHCTBHE, MPOSIBIISSI TOTOBHOCTh
pa3perath KOHQIHKTHL.

K kxoHmy oOydyenuss B 9 kJjiacce mpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUIN:

® ICIIOJIb30BAaTh TMOHATHS: CHCTEMa OTCYETa, MaTepuanbHas TOYKa, TPACKTOpHS,
OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMXKEHUs, Aedopmanus (ympyras, IJIacTHYECKas), TpPEHUE,
[EHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJO, IEHTP TSHKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUUYECKHE KOoJIeOaHUs U BOJIHBI,
3BYK, HH(QPaA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKajIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCIYCKaHUs W TOTJIOIIeHUs, alb(da-, 6eta- U ramMma-
W3JIY4eHUS, U30TOIIBI, SiTICpPHAst SHEPTeTHKA;

e pasnuuaTh SIBICHUA (PaBHOMEPHOE U HEpPaBHOMEpPHOE TMPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEWHOE JIBMKEHHE, CBOOOIHOE MaJCHHUE Tell, PABHOMEPHOE JBUKCHHUE
M0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIDKEHHE, KoyeOaTelbHOE JBIKEHUE
(3aTyxaroIue ¥ BBIHYXKJIEHHBIE KOJeOaHHs), pe30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHUE 3BYKA,
MPSIMOJIMHETHOE PpaclpOCTPaHEHHE, OTpPaXKCHHE M MPEIIOMIIEHUE CBETa, IMOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3joXKeHHe OeNoro cBeTa B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB,
JUCHIEPCUsl CBETA, €CTECTBEHHAs paJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa
W3JIY9CHHS) TI0 OMMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBICHUE;

® pacCIiO3HABATh MPOSBIICHUE U3YUYCHHBIX (PM3MUECKUX SIBJICHUI B OKpYXKaroleM MUpe (B TOM
yucie (U3NYECKHe SIBJICHUS B TPHUPOJIC: TPWIMBBI M OTIWBBI, JIBIKEeHHE TutaHeT CoHEYHOU
CUCTEMBbI, PEAKTUBHOE [IBJKEHHME >KMBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKHUBOTHBIMH,



3eMJIeTpsACEeHNE, CECMUYECKUE BOJIHBI, I[yHaMH, 3X0, I[BE€Ta TeJ, ONTHYECKUE SBJICHUS B MPUPOJE,
OMOJIOTMYecKoe JeHCTBHE BUAMNMOIO, YIbTPadUOIETOBOIO M PEHTTCHOBCKOTO H3IIYYCHUH,
€CTECTBEHHBIN PaJuOaKTUBHBIA (DOH, KOCMUUYECKUE JTY4YH, PaAMOAKTUBHOE W3JIyuYE€HUE IMPUPOIHBIX
MUHEpAJOB, JEHCTBUE PAIMOAKTUBHBIX U3JyUYEHUN HA OPTaHU3M UYEJIOBEKA), MPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJIICHHI;

® ONUCHIBATH U3YyUEHHBIE CBOMCTBA Tel U (PU3UUECKHE SIBJICHUS, HUCIONB3Ys (U3MUYECKUE
BEJIMYUHBI (CpPEIHss U MTHOBEHHAs CKOpPOCTh Tejla IPU HEPABHOMEPHOM JBHXKEHUHU, YCKOPEHHE,
nepeMenieHue, MmyTh, yriioBas CKOPOCTb, CUJla TPEHUs, CHJIa YIIPYTrOCTH, CUJIA TSHKECTH, YCKOPEHUE
cBOOOJHOrO TMAaJEeHMs, BEC Tejla, HMIIYJIbC Tela, HMIIYJIbC CHJIbl, MeXaHudeckas paboTa u
MOIIIHOCTb, NMOTEHIMAIbHAS SHEPTHS Tella, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUATbHAS
SHEPTrUsl CXKATOW MPY>KUHBI, KHHETHUECKas DHEPrus, MOJHAs MeXaHWdecKas SHEeprusi, nepuoi u
gacToTa KojeOaHuM, ITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb
MIPEJIOMIICHUSI CPEJIbl), IPU OMUCAHUM MPABUIBHO TPAKTOBATH (DM3HMUECKUN CMBICT UCMOJIb3YEMbIX
BEJIMYMH, 00O3HAUCHUS M CAMHHIBI (DU3UYECKUX BEIWYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE
JNaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX
3aBUCHMOCTEH (PU3NICCKIX BEITUYNH;

® XapaKTepu30BaTh CBOICTBa Tel, (U3UYECKUE SIBJICHHUS M TMPOIECCHI, HCIONb3Ys 3aKOH
COXPAaHEHUS JHEPrHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UINH CUJI, MPUHIUI
OTHOCUTENBHOCTH ["anmuies:, 3akonsl HbI0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsA10BOTO0 U MAaCCOBOTO YHCEN MPH SACPHBIX PEAKIIUIX,
Ipy 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3allMChIBATh €ro MaTeMaTHYeCKOe
BBIPXCHHE;

® OOBSCHATH (PU3NUYCCKUE MPOIIECCHI M CBOMCTBA TN, B TOM YHCJIC U B KOHTCKCTE CUTYaIlUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABISATH MPUYHUHHO--CIEACTBEHHBIC CBSI3H, CTPOHUTH
o0BsicHEeHHEe M3 2—3 JIOTUYECKUX IIaroB C OMOpOM Ha 2—3 H3YYEHHBIX CBOWCTBA (DU3MUECKHX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

e pemath pacuéTHBIC 3a7aud (OMUpPAIOIIMECs Ha CUCTEMYy U3 2—3 ypaBHEHUI), UCHOIB3YS
3aKOHBI U (HOPMYIIbI, CBS3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBHUSA 33/1a4u
3aMUChIBaTh KPATKOE YCIIOBWE, BBIABISTH HEIOCTAIONINE WU HU30BITOUYHBIC JIAHHBIE, BBHIOMPATH
3aKOHBI W (QOpPMYJbl, HEOOXOAMMBIE [UIsI pEIIEHUs, MPOBOAUTH pPACYETHl M  OILICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAaYEHUsT (PU3UIECKOIN BEITUUHUHBL;

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIN (PU3UUYECKUX METO/OB,
WCIIONB3Ysl OINHCAHME WCCIEAOBaHUsSA, BBIIEIATH IPOBEPSIEMOE MPEANON0KEHUE, OLEHUBATh
MPaBUIBLHOCTh TIOpPSIIKA TIPOBENCHMSI HMCCIIEIOBAHUS, JIeTaTh BBIBOJbI, WMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB;

® TMPOBOJUTH OIBITHI MO HAOIIOACHUIO (HU3UUYECKUX SIBJICHUN WM (PU3NYECKUX CBOWCTB TEJ
(u3ydyeHne BTOpOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUsI HSHEPTUH, 3aBUCHUMOCTH IEpUOIA
Koje0aHuil MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJeOaHWM, MPSIMOJIMHEHHOE PacCIpOCTPAHEHHE CBETA, PA3JIOKEHUE OEoro
CBETa B CHEKTpP, U3yUCHHE CBOWCTB M300pa)K€HHS B IUIOCKOM 3€pKaje M CBOWCTB M300paskeHUs
npeaMeTa B cobuparomiel JnH3e, HaOII0IeHNEe CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB M3TyUYCHUS):
CaMOCTOSITENTFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa OO0OpYyIOBaHUS, OMHCHIBATH XOJI
OTIBITA U €0 PE3YNbTAThl, (HOPMYITUPOBATH BHIBOIHI;

® MPOBOJUTH TPU HEOOXOAUMOCTH CEpUI0 TMPSMBIX HW3MEPEHHH, OMpeenss CcpeaHee
3HauUeHUE W3MepseMol BeNMUYuHBI ((POKYCHOE paccTosiHHE cOoOHparolieil JTHH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® MPOBOJIUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PHU3UYECKHX BEIMYMH C UCIHOIB30BAHUEM
MPSIMBIX HM3MEpPEHUH (3aBUCHMMOCTh ITYTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBIDKCHHH 0€3



HAyaJIbHOM CKOPOCTH, TIepHo/a KOJeOaHWil MaTeMaTH4ecKoro MasTHHKAa OT JUIMHBI HHUTH,
3aBUCUMOCTH yIJla OTpa)KE€HHs CBETa OT yIJa MaJeHHs W yria MpeJoMJIeHHUS OT Yria MajeHus):
IUTAHUPOBATh HCCIICIOBAHUE, CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH pPE3yIbTATHI
MOJTyYCHHOM 3aBHCUMOCTH (PU3NUECKUX BEITMYMH B BHJIE TAOIUI M rpadUKOB, ENaTh BBIBOABI 110
pe3ysbTaTaM HCCIIeIOBAHNUS;

® IPOBOJUTH KOCBEHHBIC N3MEPEHUS (PM3NUECKUX BEIIMYMH (CPEAHSS CKOPOCTh H YCKOPEHHE
TeJa MpH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOIHOTO MaJeHHs, KECTKOCTh MPYKUHBI,
KO3 (OUIMEHT TPEeHHsI CKOJBKEHHS, MEXaHHWYecKas padoTa W MOIIMHOCTb, YacTOTa W IIEPHOJ
KoJIeOaHUH MaTeMaTHYECKOTO U MPY>KUHHOTO MAasSTHUKOB, ONTHYECKasl cuja cCOOMpAroIel JTHH3HI,
paaroaKTHBHBINA ()OH): IJIAHUPOBATH M3MEPEHUs, COOMpATh SKCHEPHUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATE MU3MEPEHHsI, CIEAYS NMPEATIOKECHHON WHCTPYKIMHU, BBIYMCIATH 3HAYCHUE BEITUYMHBI U
aHAIM3UPOBATh MOITYYCHHBIE PE3yIbTAThl C YYETOM 33aHHOMN ITOTPELIHOCTH U3MEPEHHIA;

e coOmonaTh TpaBWiIa TEXHUKH Oe3omacHocTH Tpu  pabore ¢ JabOpaTOpHBIM
00opynOBaHUEM;

® pasaMyaTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (PU3MYECKUX MOEJCH: MaTephalbHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYCHYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHask MOJEIb
aToma, HyKJIOHHasl MOJIeJIb aTOMHOTO S/1pa;

® XapaKTepU30BaTh MPHHLUIIBI JSHCTBHUS U3YUYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOHCTB C
ONOpOM Ha MX oOmHcaHus (B TOM 4YHCJE: CIUAOMETP, JTaTYMKHU TIIOJIOKCHUS, PACCTOSHUS U
YCKOPEHHs, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, ()OTOAITIapaT, ONTHUYECKUE CBETOBOIBI, CIIEKTPOCKOIL,
JI03UMeTp, Kamepa BunbcoHa), HCHONB3ys 3HAHUS O CBOMCTBaX (M3MYECKUX SBICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® JICIIOJIb30BAaTh CXEMBl M CXEMATHUYHBIC PUCYHKM H3YYCHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOLECCOB MPH PELICHUH y4eOHO--TIPaKTHYECKUX
3aja4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHS M300paXCHHWH B IUIOCKOM 3€pKajie W coOMparomieit
JIMH3E;

® [PUBOAWTH TMpHUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHYECKOTO
MCTIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM XKM3HM JUIs 0OecTiedeHus1 0e30MacHOCTH TpU
oOpaleHnu ¢ mpudOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS M COOJIIOJICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere;

® OCYILECTBJIATh NOUCK HH(popMmanmMu (usnyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENTFHO (POPMYIHPYsl TIOMCKOBBIN 3allpoc, HAXOIUTh MYTH ONPENCIICHHUs JOCTOBEPHOCTH
MOJTy4eHHOM nH(pOpMaIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U JJOTIOJTHUTEIbHBIX UCTOYHUKOB;

® UCTOJB30BATh TPU BHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATypy
(bU3NIECKOTO COZIepKaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTn VIHTepHeT, BiajeTh mpuéMamMmu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMAINU U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJCpKAHUS, MyOIMYHO TMPEIACTABIATh pPE3yJIbTaThl
MIPOEKTHOM WJIN UCCIIE0BATEIbCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BATh N3YUYEHHBIN
MOHATUIHBIN anmapar U3y4aeMoro pasjena GU3NKH U CONPOBOXKAATH BBICTYILICHHE TPE3eHTaINeH
¢ yuéToM 0cOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
KounuectBo yacos DJIEKTPOHHBIE
HanmenoBanue
Ne (uudposbie)
pa3e/ioB H TeM Kourpoasublie IIpakrnueckue
n/n Bceero o0pasoBaTebHbIC
NpOrpamMmbl padoThI padoThI

pecypcebl




Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIIEro MUpa

11 ®dusnka - HayKa o 2 bubnuotexa [JOK

npupoze https://m.edso0.ru/7f416194
19 ®dusnueckue 5 1 bubnuorexa [JOK

BEJIMYHHBI https://m.edso0.ru/7f416194
13 EcrectBeHHOHAYUYHBIN 5 1 bubmuorexa [JOK

METO/1 TO3HAHUS https://m.edso00.ru/7f416194
Hroro mo paszneny 6

Pa3nen 2. [lepBoHayaIbHbIE CBEIEHHS O CTPOEHHH BelleCTBA
2.1 CrtpoeHue BemiecTBa 1

JBr>xeHue u
2.2 | B3auMOJENCTBUE 2 1
YaCTHII[ BEIIECTBA

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

23 ArperatHble bubnnorexka HOK
COCTOSIHUSI BEILIECTBA https://m.edsoo.ru/7f416194

Wtoro no pazneny 5

Pa3nea 3. /IBu:xeHne u B3auMojieiicTBUeE TeJl

31 MexaHndeckoe 3 bubnnoreka IIOK
JIBUKEHHE https://m.eds00.ru/7f416194

39 Nuepuus, macca, 4 1 bu6nmoreka [IOK
IJIOTHOCTD https://m.edso00.ru/7f416194

bubanorex K
3.3  Cuna. Bt cun 14 . 2 httgg://?]fedasr])lo(.)ruﬂf416194
Wtoro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[aBnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU bu6mmoteka [IOK
TEJIAMH, KHIKOCTIMH https://m.edso0.ru/7f416194
U razamu
bu6nuoreka [IOK
4.2 Jlasnenue xuikocTu 5 https://m.edscL)Io.ru/7f416194
43 ATMocdepHoe 6 bubnmnorexka HOK
JIaBJICHHE https://m.edsoo.ru/7f416194
JlelicTBUE KUIKOCTH
44 HTA3AHA 7 1 3 bubmmoreka [IOK
HOTpYXEHHOE B HUX https://m.edso0.ru/7f416194
TEJI0
Wtoro no pazneny 21
Pa3nes 5. PaGora u MOIIHOCTD. JHepPrus
bu6nuoreka [IOK
5.1 Pabora u MommocTs 3 1 https://m.edS(])lo.ru/7f416194
bubanoreka LJOK
5.2 TIpocTeie MeXaHH3MbI > 1 https://m.eds;f).ru/7f416194
5.3 Mexannueckas 4 1 1 bu6nuoreka [IOK
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SHEPIHS https://m.edsoo.ru/7f416194
Hroro mo pazueny 12
PesepBHOE Bpemst 3 1
OBLIEE KOJIMYECTBO
YACOB IIO 68 4 12
[TPOIT'PAMME
8 KUIACC
HanMenoBanme Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
(uudposbie)
f[aﬂleJIOB H TeM Beero Konrpoasnsie IIpakrnuyeckue 06pa30BATETBHBIE
porpamMmmal padoThI padoThI pecypebi
Paznen 1. TermoBble siBJ1eHNUs
CrtpoeHnue u CBOMCTBa 7 bubnmoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosrie mponecce! 21 1 S https:// m.edscL)Io.ru/7f418lce
Wroro mo paszneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTPUUYECKHE
o1 3apALBL 3apsKeHHbIE 7 1 bubnmnoreka [HOK
TeJa ¥ uxX https://m.edsoo.ru/7f4181ce
B3aMMOJICIICTBHE
29 IlocTosHHBIH 20 1 7 bubnnoreka IIOK
9JIEKTPHUUECKUI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 | MareuTHRC ABICHHA 6 1 15 https://m.edscL)Io.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubmuotexa [JOK
UHTYKITAS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3 1
OBILIEE KOJIMYECTBO 68 4 145
YACOB I10 ITPOTPAMME
9 KJIACC
KoanuectBo 4acoB JJIeKTPOHHbIE
HaumenoBanue (undpPoBbIE)
PRI ers Kommpoauante TIBICCSIC  ponareauans
pecypcsbl
Pa3zpnen 1. MexaHuveckne siBJIeHUSA
1.1 ﬁiﬁ:ﬁg wemocots 10 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs
1.2 BzaumopeiicTBue Tea 20 1 3 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK

1.3 3axomnr coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
MexaHu4ecKue 7 3 bubmuoreka [JOK
KoJicOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOJIHBI. 8 3 bu6mmoreka [JOK
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 3. DileKTpPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DIIeKTPOMarHuTHOE
3q TONEH 5 5 bubmuoreka [JOK
9JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJICHHSI
4.1 EggggzlchaHeHHﬂ 6 2 bubmorexa LIOK
cpora https://m.edsoo.ru/7f41a4a6
492 JIMH3BI 1 ONTUYECKHE 6 3 bubmuoreka [JOK
puOOpBI https://m.edsoo.ru/7f41a4a6
43 Pazioxenue 6enoro 3 5 bubmuoreka [JOK
CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
5.1 ggfn}féiiiz I(/:IBeTa 4 1 bubmorexa HOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CtpoeHre aTOMHOTO 6 1 bubnuorexa [JOK
sapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 Slnepubie peaxumm ! . https://m.edscIJlo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IM I MOAYJIb
[ToBTOpeHue n
00001IeHNE 9 5 bubmuoreka [JOK
CoJIepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9 knace
Hroro o paznmeny 9
OBIIEE KOJINMYECTBO 102 27

YACOB I10 ITPOTPAMME
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