IIpuaoxenne Ne 3 k OOII OO0

MyHununajibHoe 001eodpa3oBaTejibHOE YUpeKIeHne
«I'mpBacckas cpeaHss ooueodpasoBaTebHasA HIKOJIA
umenu I'eposi CoBerckoro Coro3a A.H. ApanacreBa»

. 'upBac Kononoxckoro MyHununajbHoro paiiona Pecnnyoiiuku Kapenus

(MOY I'COLII)
[IPUHSTA YTBEPXJIAIO:
COTJIACOBAHA: HA 3ACEJAHUN JUPEKTOP MOY I'COII
3AM. TUPEKTOPA T10 VBP TIEJATOTMYECKOI'O COBETA
T.H. JIOLIEYKO
M.B. TOPJIEEBA [TIPOTOKOJI OT 30.08.2023 . Ne 1
[TPUKA3 OT 30.08.2023 1. Ne 214
[loweyko
TaTtbsiHa
HukonaeBHa
PABOYAS TPOTPAMMA

yueOHOro npeamera «®@u3znka»

Ui 00yJaromuxcs 7-9 kinaccon

. 'mpBac, 2023



[Iporpamma 1o (Qu3MKe Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC 00O, a Ttakke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TMporpaMMbl MO (U3MKE HAMpaBIIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYaIOIIMXCS U OpPraHMU3alNI0 U3ydeHHs] (PU3MKU Ha AESITeIbHOCTHOU
OCHOBe. B mporpamMme 10 (U3HKE YUYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TMIpeIMeTa B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHUPYeMBbIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yibTaTaM OOy4YeHHS, a TaKXKe MEKIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsL.

[IporpamMa 1o (M3KMKE ycTaHABJIMBAeT paclpe/ieiicHue y4eOHOro mMaTepualia 1Mo TojaM
o0ydeHust (1Mo Kjiaccam), TMpenjaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYIK) Ha JIOTUKE pa3BUTHs TPEAMETHOIO COJCpKAHUS M YU€TE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromMXcs.

[Tporpamma o ¢u3uke paspaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MTOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmsl 10 y4eOHOMY MPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM JIsi €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB,
IOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SIBJICHUH, U3y4yaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, TPEAOCTaBIsSeT Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3MUecKoro oOpa3oBaHUs B CTPYKType oOlIero o0pa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAyYHONM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJaronuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE MIpeNIoyiaraeT OBJaJeHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPUIYIOITUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

HAay4YHO OOBACHATH SIBJICHUA,
OLICHUBATHb U ITIOHUMATh 0COOEHHOCTH HAaYy4YHOTI'O UCCJICAOBAHUAA,
HHTEPIPETUPOBATL JAHHBIC U MCIIOJb30BATh HAYYHBIC TOKA3aTCIILCTBA JJI MMOJIYYCHH S BBIBOIOB.

[lenn wm3yueHust (U3MKU Ha YpOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONIPEIEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pu3nka» B 00pa3oBaTENbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemenneM Kosnernn MunucrepctBa npocsemienus Poccuiickont denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne MHTEepeca M CTPEMIICHHS] O0Yy4arommxcs K HAyYHOMY H3YUEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUI O HAYyYHOM METOJIE MMO3HAHMS U (POPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHHUSIM;

dbopMUpOBaHKHE HAYYHOT'O MUPOBO33PEHUS KaK PE3yNIbTaTa M3yueHHUsI OCHOB CTPOCHHSI MaTEPHH
1 GyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;



(dbopMHpOBaHUE TPEICTaBICHUH O POy (PU3MKH A Pa3BUTHUSL JPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NPEJICTABICHUI O BO3MOXXHBIX cepax Oyaymed nmpopeccuoHaIbHON IesTeTbHOCTH,
CBSI3aHHOM C (PU3HKOMA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HAIpPaBJICHUU.

Joctuxenne 5TUX Leleld mporpaMmbl MO (M3HKE HA YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CICAYIOUINX 3a1a4:

nprOOpeTEeHNEe 3HAHWKM O JHUCKPETHOM CTPOCHHHM BEHIECTBA, O MEXAHUYECKUX, TETUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;

NpHOOpEeTEHNE YMEHHH ONMUCHIBATH U OOBSICHATH (DM3MUECKUE SBICHUS C HCIOJIb30BaHUEM
MIOJTYYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PEIICHHS MPOCTEUITNX PacUETHBIX 3a7]a4 C UCIOJIb30BaHUEM (U3HUECKUX
MOJIeIIeH, TBOPYECKHUX M MTPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUWH HAOIIOMaTh TPUPOJHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIAOOpATOPHBIC
paboThI U PKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM U3MEPUTEIIbHBIX IIPUOOPOB;
OCBOEHHUE MTPUEMOB paboThI ¢ HHPOpMaNHel PU3NIECKOTO COACPIKAHHUSI, BKITFOYAst HHPOPMAITHIO
0 COBPEMCHHBIX JOCTIKCHHUIX (PU3UKH, aHAJIN3 U KPUTUUECKOE OIICHUBaHUE WH(POPMAIINH;
3HAKOMCTBO €O cdepamu Mpo(hecCHOHATBHON JIeATEIBHOCTH, CBS3aHHBIMA C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PU3UUECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Henemo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).



COJAEPXAHUE YUYEBHOI'O ITPEAMETA

7 KUIIACC

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

®usuka — Hayka o npupoze. SAsnenus npupoasl. OU3nyecKue sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenW4MHBL. M3mepenune Qusnueckux BenuunH. Duzmueckue MPUOOPEIL.
[TorpemHocTs n3mMepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL

Kak ¢usuka um npyrue ecrecTBEHHbIE HayKW M3ydaroT npupoay. EcrecTBeHHOHay4HBIH
METOJI IO3HaHMs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIJIBUKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE THUIOTE3, OOBsACHEHHE HabmogaeMoro spieHus. OnucaHue
(bu3nUecKuX SBICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueCcKue, TETUIOBHIE, YIEKTPHUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHHUSI.
2. Owuzuveckue MpUOOPHI U TPOLEAypa MPSMBIX W3MEPEHHH aHAJOTOBBIM U IHU(POBBIM
npubOpoOM.

Jlabopamopnuvie pabomol u onvimol.

OnpeneneHue 1eHbI IeJIEHUS KalIbl U3MEPUTEIBHOI0 MpUodopa.

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenue pasMepoB MaybIX TE.

W3mepenne TtemmepaTypsl Ipd TIOMOIIM JKUIAKOCTHOIO TEPMOMETpAa M JaT4MKa
TEeMIEPaTypHI.

6. IlpoBemeHue wuccieoBaHUs MO TPOBEPKE THIOTE3bl: JNAIbHOCTh MOJETA IIApHKa,
MYIEHHOTO TOPU30HTANIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTYCKA.

g

Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BelleCTBA.

CTpOCHI/IC BCIICCTBA: aTOMbI H MOJICKYJIbI, HUX Pa3MCpPhI. OHBITLI, JOKa3bIBAIOIIHNEC
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBmxenue dvactuil BemecTBa. CBS3b CKOPOCTH JBH)KEHHUS YAaCTUI[ C TEMIEpaTypoOu.
BpoyHoBckoe nBmwkenue, muddysus. BaummopeicTBre YacTWIl BEUIECTBA: MPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI  BEILIECTBA: CTPOEHUE Ta30B, KHUAKOCTEH U  TBEPIBIX
(kpucTamnyeckux) Teda. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX



COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA

BOJBL.

N

1.
2.
3.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHKEHHUSI.

Hab6monenue nuddy3un.

HaGumtoneHne siBleHUN, OOBACHSIONUIMXCS MPUTSHKCHUEM MM OTTAJIKMBAHUEM YaCTHIL
BEILIECTBA.

Jlabopamopnuvie pabomut u onvimol.

Orenka quamMerpa aroMa METOA0M PSIOB (C UCITONIb30BaHueM (poTorpaduii).
OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHMUSL.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

MexaHuueckoe JBHMIKCHUE. PaBHOMepHOG U HCPABHOMCPHOC JIBUIKCHHC. CKOpOCTB.

Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepruu. 3aKoH WHEPHUH. B3aummonelcTBHe Tel Kak MPUYMHA H3MEHEHHS

CKOPOCTHU IABWIKCHUS TCII. Macca kak MEpa HWHCPTHOCTU TeEJIA. IInoTHOCTE BemiecTBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAMHUILIC 00BEMa BE€HOICCTBA.

Cuna xak XxapakTepucTHka B3auMmonelcTBus Ten. Cuna ynpyroctd M 3akoH ['yka.

W3mepeHune cuiibl ¢ MOMOIIBIO JMHAMOMETpa. SIBleHue TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec tema. HeBecomocts. CrokeHHE CHI, HAIpaBJIEHHBIX IO
onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHrue CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

ok wnE

Hemoncmpayuu.

HaOnroneHne MexaHM4eCcKOoro ABUKEHHMS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHSI.
Habmionenue siBieHus: MHEPLIUU.

Habmoienne n3MeHeHus: CKopocTy MU B3aUMOJICHCTBUH TEI.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TE.

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimeol.

OmnpezneneHre CKOPOCTH PABHOMEPHOTO MIBIOKEHHS (IIapuKa B HKUIKOCTH, MOJICIH
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

Onpenenenne cpeaHell CKOPOCTH CKOJBKEHHUS Opycka WU IMIapHKa MO HAKIOHHOM
TUTOCKOCTH.



Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCUMOCTb pacTsbKeHHs (nedopMaiuu) MNpYKHHBI OT
IIPUJIOKEHHOM CUJIBI.

5. OIBITbl, JEMOHCTPUPYIOIME 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIbXKEHHs OT Beca Tela U
XapakTepa COIPHUKACAIOIIUXCS IOBEPXHOCTEN.

How

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl YMEHBIICHHSI ¥ YBEIHUCHUS JaBieHus. [laBieHne ra3a. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPIABIMH TEIaMH, KUIKOCTIMH
u razamu. 3akoH Ilackans. IIHeBMaTHueckue MalldHBI. 3aBUCUMOCTh JABIICHUS KUJKOCTU OT
rnyounsl.  ['mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. [ mapaBiaudeckue
MEXaHU3MBbI.

AtMocdepa 3emun u armocdepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYITHON
obooukn 3emymm. OnbiTr Toppuyermm. M3mepenue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EpHOTO JIaBJICHUS OT BBICOTHI HaJ YpOBHeM Mops. [IpuOopbl misi u3MepeHus
aTMoc(hepHOTro JTaBICHMS.

JlelicTBHE KMJIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuparomas (apxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBinueckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHONM YaCcTH TeJa U IJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BHITCCHEHHOM dKUJKOCTH.

8. VYcnoBue mnaBaHUs TeEN: I[UJIaBaHUE WM TOTPYKEHHE TeI B 3aBHCUMOCTH OT
COOTHOILIEHUS IIOTHOCTEH Teja U KUIKOCTH.

ok wnE

~

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBanue 3aBUCHMOCTH Beca Tela B BOJie OT 00BbEMa MOTPYKEHHOW B JKHJIKOCTH
YacTH TeJna.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JEHCTBYIONIEH Ha Telno, MOTPYXKEHHOE B
YKUIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ACHCTBYIOIIEH HA TENO B KUAKOCTH,
OT Macchl Tena.

4. OmnbITEl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh BBITATKUBAIOIICH CHIIBI, JEHUCTBYIOIIEH Ha
TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOM B KMJIKOCTh YAaCTH TejJa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOAKHM U OmpefesieHue eé
IPY30I0ABbEMHOCTH.



Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTb.

ITpocThie MexaHU3MBI: pbluar, 0JIOK, HAaKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBecuUs pbryara.
[IpumeHneHue mpaBwiia paBHOBECHsS pbluara K OJOKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]

MMPOCTBIX MCXAHU3MOB. HpOCTBIe MECXaHHU3MBI B 6BITy U TCXHUKCE.

Mexanunyeckas sHeprusi. Kunernueckasi v noreHuuanbHas 3aeprus. IIpespamenue oqHoro
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHUH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie pabomuvt u onvimol.

1. Omnpenenenne pabOTBl CHJIBI TPEHUS TPUH PABHOMEPHOM JBMJKEHHUH Tela IO
TOPU30HTAILHOU TOBEPXHOCTH.

HccenenoBanue ycioBui paBHOBECHUS phlyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTHUH.

wn

8 KJIACC

Pa3gen 6. TernsioBblie AIBJICHUA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOpUHU CTpOoeHHs BemiecTBa. Macca
U pasMEpbl aTOMOB U MOJICKYII. OHBITI:I, MOATBCPKAAIOMIUEC OCHOBHBIC ITOJIOKCHHA
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BelecTBa. Kpucramnnueckue u
amopdusie Tena. O0bsICHEHWE CBOMCTB Ta30B, )XKUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuMBaHWE M KanWULIpHbIE siBlieHUs. TeruioBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YaCTHIL.
Buytpennsiss sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEW SHEprum: Temjonepesadya u
coBeplieHre padboThl. Bupl Teronepenaun: TemiIONpOBOAHOCT, KOHBEKIUS, H3ITyYECHHUE.

KoimuectBO TemnoTel. YaelnbHas TEIUIOEMKOCTh BEIECTBA. 1€IUIOOOMEH U TEIUIOBOE
paBHOBecHEe. YpaBHEHHUE TemaoBoro OanaHca. IlnaBineHue m oTBepAeBaHUE KPHCTANIMYECKUX
BEIIECTB. YenbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u KoHAeHcanus. lcmapenue.
Kunenue. YaenpHass Ttemnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATYpbl KUIEHHS OT
aTMOC(EPHOTO JTaBICHHUS.



Brnaxxnocts Bo3myxa.
3H€pI‘I/I$I TOILJIHUBA. yIIeJILHaSI TCIJIOTA CTOpaHus.

[Tpunmunsr  pabotel TeruoBbix asurareneid KIIJ| TemmoBoro asuratens. TeruioBsie
JIBUTATEJIU U 3aIlUTa OKPYKAIOLEH CPEebl.

3aKoH COXpPAaHCHUS U NPEBPAICHUS SHEPIrUK B TCILUIOBLIX IIPOLECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUS.

Habmonenue nuddysun.

HaOGntonenue siBieHU CMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TenioBoro pacumpeHus Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUN 00bEMa U HArpeBaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunae! renionepenaun.

OxyaxJIeHHe MPU COBEPIICHUH PAOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.

10 CpaBHeHME TEIIIOEMKOCTEH pa3IMnyHbIX BEIIECTB.

11. HaGnrogenue KumneHus.

12. HabnroieHre moCTOSTHCTBA TeMITepaTyphbl PHU TJIaBJICHUU.

13. MoJienu TEIUIOBBIX ABUTATENECH.

©CoNoa~wWNE

Jlabopamopnwvie padbomut u onvimol.

OnbITHI 10 OOHAPYKEHUIO JACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JEMOHCTPUPYIOUIUNE 3aBUCUMOCTH JIABJICHHS BO3ayXa OT €ro o0néMa u

HarpeBaHUs WM OXJIAKICHUS.

6. IlpoBepka THNOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHWKA IKUJAKOCTH B
TEPMOMETPUUYECKOIN TPYyOKe OT TeMIIepaTyphI.

7. HaGmroneHne W3MEHEHHsS BHYTPEHHEH JHEPrUU Teja B pe3yibTaTe TEIUIONEepenadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBanue siBJICHHS TEIDIOOOMEHA ITPH CMENTMBAHUH XOJIOHOM U TOPSYEH BOJIBI.

9. OmpeneneHue KOIMUYECTBA TETUIOTHI, MOJTYUYEHHOTO BOJIOHN MPH TEIJIOOOMEHE C HATPETHIM
METATUYECKUM LIWIHHAPOM.

10. OmnpeneneHue yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHre OTHOCUTETBHON BIQKHOCTH BO3]TyXa.

13. Onpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

s E

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.



OnekTpusanusa Tel. J[Ba poaa 3JIEKTpUUYECKUX 3apsaoB. B3aumoneicTBHue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJCUCTBHS 3apsOKEHHBIX TEN OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onexkrpuueckoe nojie. Hanpspk€HHOCTh anekTpudeckoro noss. [IpuHuun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIM dAieKTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsijia.

DJIEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUUYECKOro ToKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

SJIGKTpI/ILICCKaSI OCIb. Cumira TOKA. BHCKTpH‘IeCKOC HaIIpsAKCHUC. COHpOTI/IBJ'IeHI/IC
IMPOBOAHUKA. VY aenbpHOE COITPOTUBJICHHUEC BCHICCTBA. 3akon Oma A ydaCTKa  [CIIH.
ITocnenoBarenbHOE U mapaJuiCJibHOC COCANHCHUC IIPOBOAHUKOB.

PaboTa u MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue Lenu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEpruH B ObITy. KOpoTKOE 3aMbIKaHHeE.

IlocTtossHEBIE MarHuTHL. B3amMoAeHCTBHE IIOCTOSHHBIX MArHATOB. MAarHuTHOE MOJE.
MarunuTtHOe noJie 3eMJIM U €ro 3HaYeHHe 17151 KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mnosie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelh TOCTOSHHOTO TOKa. lcmosb3oBaHue
AIIEKTPOJIBUraTese B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter @apanes. SBiaeHue  anekTpomMarHuTHOM  mHAykumu. IlpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMbIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpuszanus Ted.
JIBa pona aieKTpUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IJIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpOBOHUKY W TUAJEKTPUKH.
MoaenupoBaHUE CUIOBBIX JIMHUM JJIEKTPUUYECKOTO TOJIS.
HMcTouyHNKH TTOCTOSTHHOTO TOKA.
JlelcTBUA 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBbIii pa3psa.
. 3MepeHne cuiibl TOKa aMIIepMETPOM.
. I3MepeHune 3JIeKTpUYECKOr0 HANPSKEHUS BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpoOTHBIICHUM.
. B3aumoielicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH Pa3IeJICHHs TTOJIFOCOB MarHUTA.

CoNoOARWNE
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17.
18.
19.
20.
21.
22.
23.
24.
25.

MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON UHAYKITUH.

Oneitel @apages.

3aBHCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimol.

1. OmnbITh IO HAOTIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. UccnenoBaHue EHCTBUS IEKTPUYECKOTO MO HA TPOBOAHUKU M JIUAJIEKTPUKH.

3. CoOopka u mpoBepka padOTHI IEKTPUIECKOH 1IN IOCTOSHHOTO TOKA.

4. V3mepeHue u perympoBaHUE CUIIBI TOKA.

5. Hzmepenue u peryaupoBaHHue HANPSHKCHUSI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MIYIIErO 4€pe3 PEe3HCTOp, OT COMPOTUBIICHHS
PE3UCTOPA U HAIPSKEHHSI HA PE3UCTOPE.

7. OmBITHL, AEMOHCTPUPYIOUINE 3aBUCUMOCTH 3JIEKTPUYECKOTO COITPOTHUBIICHUS MPOBOTHHUKA
OT €r0 JUIMHBI, TUTOIIAAH OTIEPEYHOTr0 CEYCHHS U MaTepHaa.

8. TlpoBepka mpaBuiIa CIOKEHHS HANPSHKCHUI TPH IOCIEI0BATEIFHOM COSANHEHUH JBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia [Uisi CHIIBI TOKA IIPU MAPAICIIEHOM COSJMHEHHN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 PE3nUCTop.

11. Onpenenenne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. VccnenoBanne 3aBUCMIMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsDKEHUs Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. ViccnenoBaHNE MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHUTHOTO TIOJSl TOCTOSHHBIX MArHUTOB TMPH WX OOBCIUHCHUH U
paszieneHnu.

16. MccnenoBanue ACWCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD CHIIBI B3aMMOJEHCTBUS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHHUS TOKA B KaTYIIKE.

18. M3ydeHne AeHCTBUSI MArHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 H3y4eHHe paboThI JIEKTPOIBUTATEISL.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OmBITEI TIO WCCIICAOBAHUIO SIBIICHHUS DICKTPOMArHUTHOW WHIYKIUH: HCCIEJOBaHHE
W3MEHEHH 3HAYCHUS ¥ HATIPABJICHUS MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHUA.

Mexanunueckoe ABuWKeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE mNpsMOJMHENHHOE JABWXKEeHHE. HepaBHOMeEpHOE
NpsAMOJIMHEITHOE JBMKeHUE. CpelHsis M MTHOBEHHasi CKOPOCTh Te€jla MpPU HEPAaBHOMEPHOM
JIBHJKCHUH.



VYckopenue. PaBHOycKOpeHHOE TIpsiMONIMHEHOE fBrKeHne. CBoOomHOEe majeHue. OMbBIThI
lanunes.

PaBHOMepHOE nBHXKeHUE MO OKpyXHOCTH. [lepuon u uvactora oOpamienus. Jluneinas u
yrioBasi ckopocTH. LleHTpocTpeMuTensHoe yCKOpEHHe.

Ilepsbiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHiun
CYIIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHUS CKOJBXEHHS, CHUJIa TPEHUS
MOKOSI, IPYTH€ BUJIbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHMSA. YCKOpPEHHE CBOOOJHOrO IaJeHUs.
JBuxenue 1ianer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HeperpysKu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Umnynec tena. M3Mmenenne ummynbea. MMmmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE NBHXKEHUE.

Mexannueckast pabota ¥ MOIIHOCTb. Pabora cui TskecTH, ynpyroctu, tpeHus. CBsi3b
sHepruu U pabotsl. lloTeHuManbHas SHEprusi Teia, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
IToTeHumanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI o IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHEeHHE TyTeW W TPACKTOPHHA IBMKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TENl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS TPSMOIMHEHHOTO JIBH)KECHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOGmroneHue IBMKSHUS Tella 10 OKPYKHOCTH.

6. HaOmoneHne MexaHWYECKHMX SBICHHM, MPOUCXOAAIIMX B cUcTeMe oTcuéTta «Tenexka
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIFHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT Macchl Teja U JAEUCTBYIONIEH Ha HETO CHJIBL.

8. HaOmroneHne paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tesna Npy yCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbca MpH B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMmysbca Ipu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHenue MEXaHUYECKON 3HEPTUH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHnue MeXaHUYECKON 3HEPTUH NPH JBMXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.
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10.

11.

KoHcTtpynpoBanue TpakTa A pa3roHa W JaJbHEHIIEro paBHOMEPHOIO JIBUXKEHMS
IapHKa UM TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHsS OpycKa WM JBM)KCHHUS IIapHKa II0
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tela IPH PABHOYCKOPEHHOM JIBKEHWH MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3
HayaJbHOM CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIU MPH PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HadalbHOM CKOPOCTH
YT OTHOCSTCA Kak psii HEYETHBIX YUCENI, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU
OJTMHAKOBBI.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHMSI CKOJBXEHHUS OT CHUJIbl HOPMAalbHOI'O
JTaBJICHUSL.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue pa®OThl CHIIBI YOPYTOCTH IpH NOABEME Ipy3a C MCIOJIB30BAaHUEM
HETIOABIKHOTO U TIOABMYKHOTO OJIOKOB.

M3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOJ], 4acToTa,
aMIuTyna. MaremartudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamienune sHeprum mpu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxarmue Konebanus. BoinyxxaeHHble Konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CaoiicTBa MexaHnueckux BOJH. [IpoponbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. MIHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

Sk wnE

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHJTBI YITPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

Pacripoctpanenue mpo0abHBIX U MMONEPEYHBIX BOJTH (HA MOJIEIH).

HabGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwvie pabomul u onvimol.

N

OrnpezerieHre 4acTOThl U IEPHo/ia KOJeOaHN MaTeMaTHIECKOTO MasiTHUAKA.
Omnpenenenne 9acTOThl U Iepruo/ia KojaeOaHuil IPy>KMHHOTO MasTHHUKA.

HccnenoBanue 3aBUCHMMOCTH TEpUOJA KOJeOAaHWH TOJBEIICHHOTO K HHUTH Tpy3a OT
JUIMHBI HUATH.



4. WccnenoBaHue 3aBUCHMOCTH IEpHUOJa KoJeOaHWN MPYKUHHOTO MasTHHKA OT MacChl

rpysa.
5. TIpoBepka HE3aBUCUMOCTH TIEpUO/Ia KOJICOaHUI TPy3a, MOABEIICHHOTO K HUTH, OT MacCChI

rpysa.
6. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTD MEPHO/Ia KOJeOaHUH MPYKUHHOTO MasiTHUKA

OT MAaccChl I'py3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3nes 10. Di1ieKTpOMarHuTHoOe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIionb30BaHKEe 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM

CBs3HU.

DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BouHOBBIE CBOHCTBa CBETA.

Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHwne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBIeHHS.

JlyueBas Monenb cBera. Mcrounuku cpera. IIpsMonuHelHOe pacnpocTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[penomienue cBeTa. 3aKOH TpeloMIICHUs cBeTa. [loIHOe BHYTpEHHEE OTpPaKCHUE CBETA.
HMcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXXCHHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xopx mydeir B smH3e. Onrtudeckas cucrema ¢oroanmnapara, MHKPOCKONA H
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro cBera B criekTp. OnbiTel HetoToHA. Cl10KEHUE CTIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsamonuHetHOE pacipOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONTUYECKUN CBETOBO/I.

agsrwNhE



Xon tyuelt B coOuparomei Junse.

XoJ1 Ty4deil B pacCcenBarolei JIMH3E.

[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.

. IIpunnun neiictBus ¢portoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mogens rinaza.

11. Paznokenue 0emoro cBeTa B CIEKT.

12. Tlony4enune 0enoro cBera Npu CIOKEHUH CBETA PA3HBIX I[BETOB.

©oN>

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOI'O JIy4a OT yIJjla MaJeHusl.
W3ydeHue xapakTepuCTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHUI ¢ TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITEl TIO BOCHPHUATHIO I[BETAa MPEIMETOB MpU HUX HAOIIOJEHUM 4Yepe3 IBETOBBIC
(GUIBTPBL.

LN

No ok

Pa3zgen 12. KBaHnToBbIE ABJICHUS.

OmnsiThl Pesepdopaa u mtanerapHast Mozens atoMa. Mojens atoma bopa. Hcnyckanue n
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- W ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanuoaktuBHble mnpeBpamieHus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO UMCET. DHEPTHsl CBS3U
aToMHBIX sifep. CBsi3b Macchl W SHepruu. Peakiuu cuHTe3a u AeneHust sanep. VcTouHuku
sHeprun CoJlHLIA U 3BE3I.

ﬂ,[[epHaH OHEPICTHUKA. I[eﬁCTBHH PaaArOaKTUBHBIX H3Hy‘leHHI>i Ha JXUBBIC OPTraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3J1y4eHUs U TOTJIOIIEHNUS.

CnekTpsl pa3IMYHbIX Ta30B.

CrnexTp BogOpo/a.

Habmoienue TpexkoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

ok owdE

Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.
2. HccnenmoBaHWe TPEKOB: H3MEPEHHE HHEPrUM YaCTHIBI 10 TOPMO3HOMY MyTH (IO
¢dororpadusim).



3. H3mepeHue paanoakTUBHOTO (QoOHA.
IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO-0000IIAOMINK ~ MOIYIb  TpEJHA3HAYSH [UIS  CHCTEMaTH3alud |
0000IIeHHUsT IPEMETHOTO COJICPYKAHHSI U OTIBITA JIEATEILHOCTH, IIPUOOPETEHHOTO MPU U3YUCHUU
BCEro Kypca (hpM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuke 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpy wW3yd4eHMHM [AaHHOTO MOAYJ pPEAIU3YIOTCSI M CUCTEMATU3UPYIOTCS  BHJIBI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX O0ECHEeYMBAeTCs JOCTHIKEHHE IPEIMETHBIX MU
MeTaIpeAMETHBIX IIJIAHUPYEMBIX pe3ynbTaToB o0yueHus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCICIOBAaHUS SBJICHUN
OPUPOJBl W TEXHUKH, OBIAJCHUE YMEHUSAMH OOBSCHATh (DU3WYECKHE SBICHHS, TPUMEHSS
[IOJIyYCHHBIC 3HAHUS, PEIIATh 3a/1a4d, B TOM YHCJIE€ KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO ,Z[eHTeJ'ILHOCTHHﬁ XapaKTEp JAHHOI'O pa3/iciia peajiu3ycCTCs 3a CUéT TOro,
qTOo O6yT-IaIOHII/I€C$I BBIIIOJHAIOT 3aaHusA, B KOTOPBIX UM IIPCAJIaracTcs:

Ha OCHOBC IMOJTYYCHHBIX 3HAHHUI pacrio3HaBaTb U HAYYHO O0OBICHATH (i)I/IBI/I‘ICCKI/Ie SABJICHUA
B OKPY)KaIOIHGﬁ pupoac u HOBCCﬂHCBHOﬁ KHU3HU,

HCIIOJIB30BaTh HAYYHBIC MCTOIbBI UCCIICAOBAHUSA (1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC AJIA
IMPOBEPKHU T'MIIOTE3 U MMOJIYUCHUS TCOPCTUICCKUX BBIBOAOB;

0OBACHATH HAaYYHBIC OCHOBBI HanOoJlee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HarmpuMmep, MPakTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIruu Ha OCHOBEC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SHCPI'UH.



INTAHWPYEMBI PE3VJIBTATBI OCBOEHMA YYEBHOTI'O ITPEJJIMETA

W3ydyenue ¢u3Mku Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAIpaBlIEHO Ha
JOCTHKEHUE TIMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesymbrate u3ydeHuss (QHU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA Y
oOyuaromerocst 0ynyt chopMUPOBaHBI CIICAYIOLINE TMYHOCTHBIC PE3yJIbTaThl B YACTH:

JInuHOCTHBIE pe3yJIbTaThI:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHWE WHTEpeca K HCTOPUUM M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOHN (pu3mueckon
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSIM POCCUUCKUX YUCHBIX-(DH3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K AKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U ITUYCCKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HaHHE BaYKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JAESTEIBHOCTH YYEHOTO;

3) 3¢TeTHYEeCKOro BOCIMTAHUS:

BOCIIPUSITHE JICTETUYECKUX KAdyeCcTB (U3NYECKOH HayKu: €€ TapMOHHYHOTO IIOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

OCO3HaHUE IIEHHOCTH (PU3MYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;
pa3BUTHE HAYYHOU JTFO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

OCO3HaHME ILIEHHOCTH Oe30macHoro olpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BaXHOCTU MpaBHJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCHUU, NPU3HAHUE CBOETO IpaBa Ha OIMIMOKY M TaKOTO e
1paBa y JIpyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIMTAHMS:

aKTUBHOE YYacTHE B PEUICHHM MPaKTUYECKUX 3amad (B paMKaxX CEeMbH, 00pa3oBaTEIbHOMN
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMUECKON U COLMATIbHOM HaIlpaBI€HHOCTH, TPEOYIOIINX B
TOM YuCle U QU3NUYECKUX 3HAHHIA,

MHTEpPEC K MPaKTUUECKOMY U3yUEHHIO Ipodeccuil, CBI3aHHBIX C PU3UKOM;

7) IKOI0OTNYeCKOr0 BOCIIMTAHMUSA:

OpHUEHTAIMs Ha MpUMeHeHNe GU3NYECKUX 3HAHUI JJIs pelleHus 3a/1a4 B 00J1aCTH OKpY Karolei
cpenbl, MUIAHUPOBAHUS MOCTYNKOB M OLIEHKHA MX BO3MOXKHBIX MOCIEICTBUUA ISl OKpYyXkKarouen
Cpelibl;

OCO3HaHUe TTI00aThHOT0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel NX pelieHus;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLMAIBHON U MPUPOIHOM CPebl:
MOTPEOHOCTh BO B3aUMOJICHCTBUY MPHU BBIMOJIHEHUU HCCIEAOBAHUN U TMPOEKTOB (PH3UUIECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

MoTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHWM, B TOM uuciie (HOpMyIUpOBATH WU, TTOHSTHUSA,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

Ooco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;
TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (PU3NUYECKUX 3HAHMIA,

CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIATH B3aUMOCBSI3U IPUPOJIBI, OOLIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;



OIICHKA CBOMX JICHCTBUH C YUETOM BIUSHUS HA OKPYKAOMIIYIO CPEY, BO3MOMKHBIX TI00ATBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHst mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocs OyayT CcGOpPMHPOBaHEI MeTANPeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAOMKUC ITO3HABATCIIBHLIC YHHBCPCAJIBHBIC y‘-Ie6HBIe HeﬁCTBHﬂ, KOMMYHUKATHBHBIC
YHUBEPCAIbHbBIC y4eOHbIC ICHCTBUS, PEryJSITUBHBIC YHHUBEPCAIbHbBIC YUCOHBIC CHCTBUSL.

Ilo3naBaTe/IbHBbIe YHHMBepCaIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelicTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKN OOBEKTOB (SIBICHUI);

yYCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS Uil 000OUIeHHS W
CpaBHEHMS;

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpUBaeMbIX (akTax, MaHHBIX U
HaOJI0IEHUAX, OTHOCAILIMXCS K (PU3MUECKUM SBIICHHSIM;

BBISIBIISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U MPH M3yYCHUU (DU3MUYECKUX SIBICHHHA M TPOIIECCOB,
JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIEIyKTUBHBIX U HHAYKTHUBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYNH;

CaMOCTOSITENIbHO BBIOMpPATh CMOCOO peleHus y4deOHoM (¢u3nyeckod 3anaun (cpaBHEHHE
HECKOJIbKAX BapHaHTOB PEIICHHs, BHIOOp HanOoJiee MOXOJAIIET0 ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBatTe/bCcKHe 1eiicCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

MPOBOAMTH [0 CAaMOCTOATEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIA (U3NUECKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(OPMAIMIO, TMOJYYEHHYI0 B XOJe
UCCIIEIOBAHNS WIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOopMyIupoBaTh 000OILIEHUS M BBIBOABI IO peE3yJabTaTaM IPOBEIEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Patora ¢ undopmanmeii:



NPUMEHATH Pa3IMYHBIC METO/BI, HHCTPYMEHTHI U 3alpOChl PH MOUCKE B 0TOOpe MH(OPMALUH
WU JTAHHBIX C YYETOM IIPeUIOKEHHON yueOHOH (pr3ndeckoil 3a1auu;

aHaAM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
dop™m npencTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMAIUH U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpaduKon u
WX KOMOWHAIUSIMU.

KOMMyHHKaTHBHbIe YHuBEpCaJIbHbLIC yqeﬁnble JelCcTBUA:

B X0Ji¢ OOCYXIeHHs yd4eOHOro Marepuaya, pe3ylbTaToB JIA0OPATOPHBIX PabOT M TPOEKTOB
3aJ]aBaTh BOMPOCHI 1O CYIIECTBY OOCYXIAeMOW TEMbl M BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha
peleHne 3a7a9u 1 MoJiepKaHue 0JIaroKenaTeIbHOCTH OOIICHMS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXJICHUSIMH JPYrUX Y4YacCTHUKOB JHAJIOra, OOHApY)KHUBaTh
pa3auvue U CXOACTBO MO3UIIUH;

BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIMYHO TIPEJCTABNIATH PE3YJIbTAThl BBIMOJIHCHHOTO (DH3MYECKOro OmbiTa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

MOHMMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIbHOH pabOThI IpHU
pELICHUH KOHKPETHON (PU3UYECKOM POOIEMBI;

MPUHUMATH 1EJIM COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BBIBATH JICUCTBUS 10 €€ JOCTHKEHUIO:
pacrpenesiaTh poiiu, Oo0CYXJIaTh IMPOLECCHl U PEe3yJbTaThl COBMECTHOW paboOThl, 0000maTh
MHEHHS HECKOJBKUX JTIOICH;

BBINOJIHATH CBOO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HalpaBJICHUIO
¥ KOOPAWHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPHUTEPHUSIM, CaMOCTOSITENHHO
c(hOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JedcTBUS

Camoopranusanms:

BBISIBJISITH MPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TpeOYyIOIIMX s pelieHus
bu3nUecKux 3HaHUMH;

OPUECHTHUPOBATLECA B PA3JIMYHBIX IMOAXOJAaX ITPUHATHUS pemeHHﬁ (I/IHJII/IBI/I)IyaJ'H)HOG, IMPUHATHC
peIleHNs B IpyMIe, IPUHIATHE PELLICHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs PU3NYECKON 3a7aui WM IJIaHa HUCCIIe0BaHus
C Y4€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeJIaracMble BaApUAHTBI PEIICHMI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOUUOHAJIBHBIA HHTEJLJIEKT:
JaBaThb aICKBATHYIO OICHKY CUTyallul U IIpe€Jiarath IjaH eé N3MCHCHHUA,

06’L$ICH$ITB OpHUYUHBI JOCTHIKCHUS (HGILOCTI/I)KGHI/IH) PE3YIbTATOB ACATCIbHOCTHU, NaBATh OLICHKY
pUOOPETEHHOMY OTIBITY;



BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3UYECKOTO
UCCIICIOBAaHMs WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHUTYalUi,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUAM;

CTaBUTHb ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJE€ CHOpa WIN JUCKYCCUU Ha HAY4HYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYyroro;

NpU3HABATh CBOE MPABO HA OUMIMOKY MPH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4YHbIC TEMBI U TAKOE XK€ IPABO IPYIrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHus B 7 kJacce IpeJMETHbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh TMOHATHA: (U3NYECKUE M XUMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJI€Jb, TUIIOTE3a, CAUHUIBl (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHHS
BemiecTBa (TBEPIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BI)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJACHCTBYIOmAs cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuuath sBineHus (auddy3us, TEnIoBoe IBWKEHHWE YAaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHNE, HEPABHOMEPHOE IBIKEHHUE, MHEPLMs, B3aUMOJEHUCTBUE TEN, PABHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OChIO BpAallleHHUs, Mepeaaya JaBieHUs TBEPAbIMU TeJaMH, )KMJIKOCTIMHU U
ra3ami, aTMoc(epHoe AaBlieHHEe, IUIAaBaHUE TeJ, MPEBpAILleHUs MEXaHWYECKOH SHEepruu) Io
ONMMCAHHUI0O HUX XapaKTEpPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;

pacrno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPYXAIOUIEM MHpE, B TOM
yuciae (U3NYecKue sBJICHHUS B NPUPOAE: NMPUMEPHl IBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHUpOJE, ACWCTBUE CHJIBI TPEHUS B TNPUPOJE M TEXHUKE, BIMSIHHE
aTMOC(EpHOTro JIaBJCHUs Ha JKUBOW OpraHusM, IJIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, MpHU
TOM MEPEeBOJUTh MPAKTHUECKYIO 3aJadyy B Yy4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH;

ONKCHIBaTh HM3YyUYEHHBIE CBOICTBAa Tel M (QU3WYECKUE SIBJICHMS, HCIOJb3Yys (U3HUEcKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCThb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, cujla TPEHUs, JaBlieHue (TBEPAOro Telna, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHW4eckas paboTa, MOIIHOCTH, MJIEYO0 CHUJIbl, MOMEHT CHJIBI,
KOO(QUIIMEHT TMOJIE3HOTO JIEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIMalbHasl SHEprus),
IpU ONHCAHMM TMPAaBWIBHO TPAKTOBaTh (PU3NYECKUII CMBICI HCIHOJb3YEMBIX BEJIMYUH, HX
0003HaUeHHsI U EIMHUIBI (PU3UUYECKUX BEIWYHH, HaXOJUTh (OPMYIIbI, CBS3bIBAIOIINE JTAHHYIO
¢bu3NYeCKyI0 BEIMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH I'padUKH MU3y4E€HHBIX 3aBHCHUMOCTEH
(bu3MUeCcKUX BEIHYMH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHUE SIBJICHUS M TPOILECCHI, HCIOJb3Yys IpaBHiia
CJIOKEHMSI CWJI (BJIOJIb OJHOM NpsIMOi), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, npaBuio
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHUUYECKOU
SHEPIUU, MpHU O3TOM JaBaTh CJOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAKEHUE;



OOBSICHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOMCTBAa Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyallUi NMPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh MPUYUHHO-CIIEJCTBEHHBIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpPOM Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
(bu3nyecKkux sIBICHUH, GPU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIC 3aaud B 1—2 AEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
HOJCTABIATH (PU3NUECKUE BEINYUHBI B (POPMYJIIBI U TPOBOIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHble, HEOOXOJMMbIE JJIs pELIeHHUs 3a/]ad, OLEHHBATh PEATUCTUYHOCTh IOJYYEHHOU
(bU3HYECKON BETMYMHBL;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh HpPHU MOMOIIM (PU3HYECKHX METOJOB, B
ONMCAHUU HCCIIEJJOBAHMS BBLACIATh IPOBEPSIEMOE IPEAINOJNOKEHNE (TMIOTE3Y), pa3iauyaTh U
MHTEPIPETUPOBATH MOJTYUYEHHBIH PE3ysIbTaT, HAXOAUTh OIIMOKU B XOJ€ OINbITA, A€IaTh BbIBObI
110 €ro pe3yJbTaTam;

IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB TeI:
(dopMynHpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJHATh MPSMbIE HM3MEPEHUs pPAcCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIbBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
prOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TIOTPEITHOCTH U3MEPCHHIA,

IPOBOJIUTHh HCCIIEOBAaHUE 3aBHUCHUMOCTU OJHOM (U3MYECKOH BEIUMYMHBI OT JpPYyrod ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS Tejla OT
BpPEMEHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHHUs OT Beca Teia, KauecTBa 0OpaboTKU
MOBEPXHOCTEN TE€J1 U HE3aBUCHUMOCTH CHJIbI TPEHMSI OT IUIOIIAAX CONPUKOCHOBEHHUS TEJl, CUJIbI
YIPYroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKHBAIOIIEH CUIIbI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUH IJIaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOIO MCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpEeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE MPEJIOKEHHBIX TaOMuIl U TpaduKoB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMSI,

IIPOBOJANTH KOCBEHHbIE M3MEPEHUs] (U3NUYECKUX BEJIWYUH (TUIOTHOCTH BELIECTBA >KUJIKOCTH U
TBEPAOrO TeJa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO37yXa, BBITAIKUBAIOLIAS CHIIA,
JIEMCTBYIONIAs HA MOTPYKEHHOE B )KUJKOCTh TeJI0, KOAPGUIUEHT MOJIE3HOTO IEUCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl MPeUI0KEHHOW WHCTPYKLMHU: TPU BBINOJHEHUH H3MEpEeHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOU BEJINYUHBL;

co0JIr0/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000PyI0BaHHEM;
yKa3bIBaTh NPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJABMKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapakTepu30BaTh NPUHIMIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
Oomopo Ha HX oOnucaHuss (B TOM 4HCIE: TOJIIMIIHUKKH, YCTPOWCTBO BOJOMPOBO/IA,
THJIPABIUYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCIONb3ys
3HaHHUSA O CBOWCTBAaX (U3MYECKUX SABJIEHUH M HEOOXoauMble (HU3MYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(¢u3nuecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30M1acHOCTH TP 00pallieHuH ¢
npubopaMyi M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUs 3J0POBbsi U COOIIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEH CpelE;

OCYILLECTBIIAATh OTOOP MCTOYHUKOB HMH(popManuu B VHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INyTEM CpPaBHEHUS PA3IUYHBIX
UCTOYHUKOB BBIAEIATh MH(OpMAIUIO, KOTOpas sBIAETCS MNPOTHUBOPEYMBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIONIb30BAaTh TMPH  BBIMIOJIHEHWH Yy4YEOHBIX 3aJaHU HAYYHO-TIOMYNSPHYIO JIUTEPATYPY
(U3HYECKOTO COACPKAHMS, CIPABOYHBIC MaTepHaNbl, Pecypchl ceTH WHTepHeT, BIIaJCTh
npuéMaMyi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WH(GOpPMAIMKM U3 OJHONH 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBCHHBIE KpAaTKUE THCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBEe 2—3
HUCTOYHUKOB WHGOpMAIUU (QU3HYECKOTO COJICP)KAHUSA, B TOM YHUCIIe MyOJIUYHO JelaTh KpaTKue
COOOINEHUsI O pe3yJbTaTaX MPOEKTOB WM YUYEOHBIX HCCICOBAHHM, MPU STOM TPAMOTHO
WCII0JIb30BaTh M3YYCHHBIA MOHATUHHBINA ammapar Kypca (U3HMKH, COIPOBOXK/IATh BBICTYILICHUE
MPE3EHTALUEM;

IIPH BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M MUCCIICOBAHUIA paclpeaesiaTh 00S3aHHOCTH B I'PYIINE B
COOTBETCTBUU C IIOCTaBIICHHBIMHU 3aJa4aMH, CJIEAUTh 3a BBIIOJHEHHEM IIJIaHA IEHCTBUIM,
aJICcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JICATEIBHOCTh TPYIINIbBI, BBICTPAMBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIIIHX.

K konny oOyuenus B 8 kJiacce npeMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSHUSI BEILECTBA, KPUCTAUNIMYECKUE U aMOp(HBbIE Tejla, HACBHIILIEHHBIH U
HEHACBILLCHHBII Tap, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsISI SHEPrus, TEIIOBOH
JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, AIJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TI0JIE;

pa3nuuarh ABJIEHMs (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIIonepeaayda, TeII0BOe paBHOBECHUE,
CMauMBaHME, KAMJULIPHBIE SIBICHUS, UCIIAPEHHE, KOHICHCAIMs, IUIABJICHUE, KPUCTAJLUIM3aLns
(oTBepneBaHuE), KHUIIEHUE, TeIulonepenada (TeIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHUE),
ANIEKTPU3aLUsA Tel, B3aUMOACHCTBHE 3apsoB, NCHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEMCTBME MAarHUTHOIO IOJS HAa MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKINA) MO OMUCAHUIO MX XapaKTEpHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (PM3MUECKUX SIBICHUH B OKpYXarolleM MHpE, B TOM
ymciie pU3NYecKue sSBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KalUJUISIPHBIE SIBJICHUS B
OpUpoie, KpUCTaIbl B IpUpoje, nznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUE pOChI, TyMaHa, UHEsl, CHETa, AEKTPUUECKHE SABICHHs B aTMOc(epe, 2IEKTPUIECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiH, JApeid MOIIOCOB, POJIb MATHUTHOTO MOJS JUIS
KU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBATh M3YyYEHHBIE CBOICTBAa Tel M (PU3MYECKHe SBJIEHUS, HCHOIb3Yys (U3HUECKUe
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, y€IbHAs TEIIIOEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHMS, YyJelbHas TEIUIoTa NapooOpa3oBaHUsA, yJelbHas
TEIJIOTa CrOpPaHusl TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JeHCTBUS TEIIOBOH MAIWHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3[yXa, OHJIEKTPUUYECKHH 3apsia, CHiIa TOKa, 3JIEKTPUYECKOe
HaInpsDKeHUE, COMPOTHBIIEHUE MPOBOJIHHMKA, YJEIBHOE CONpPOTHUBIEHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMHCAHUU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICIT
UCTIOJIb3YEMbIX BEIWYMH, 0003HAYECHUSI U eIMHUIIBI (PU3MUYECKUX BEITUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

XapakTepu3oBaTh CBOMCTBA Tel, (hU3MUECKHE SBICHMS U IPOLECCHI, MCIOJIb3ys OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHMSI BELIECTBA, IPUHLIUII CYIIEPIIO3ULIUU
noJjei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH Oma ajs yyacTKa IelH,



3akoH JDxoyns—JleHna, 3akoH COXpaHEHHsS DSHEPIUM, IIPpM JTOM JaBaThb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HMPUYMHHOCIEACTBEHHBIE CBS3H, CTPOMTH
oO0BbsicHeHHe U3 1—2 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THBIC 3a7audl B 2—3 AEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBIISITh HEJOCTATOK JAHHBIX Ui PEHICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble A1 €€ pellleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJIyY€HHOE 3HA4YEHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JTaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPblE MOXHO pPEIIUTh IPU MOMOLIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUS, A€1aTh BEIBObI;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEI
(KanmuJuIIpHbIE SIBJICHUS, 3aBHUCUMOCTb JaBJIEHUS BO3JyXa OT ero o0bEMma, TeMmepaTypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpU U3JIYyYEHUM OT IBeTa H3JIydaroulei
(morsjomiaroeif) NOBEpXHOCTH, CKOPOCTb HCHAPEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3aALMs TeJl U B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsOB,
B3aUMOJICHICTBUE TOCTOSHHBIX MAarHWTOB, BU3yaJM3allMs MarHUTHBIX TOJE€H MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENs  IOCTOSHHOTO  ToOKa):  (OpMYIMpPOBAaTh  IpOBEpsieMble
IIPEJII0JIOKEHNS, COOMpPaTh YCTAHOBKY W3 IPEIJIOKEHHOrO0 O0OpYHOBaHHUS, OIMUCHIBATH XO[
OIbITa U OPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsI C HCIOJIb30BAHMEM AHAJIOTOBBIX NMPUOOPOB M JATYMKOB (DU3MUECKUX BEIMYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKOH BETUMYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAIU MONEPEUYHOT0 CEUYEHUs U YAEIBHOTO CONPOTHUBIIEHUS BEUIECTBA IPOBOJHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HAINpsDKEHHUsT Ha MPOBOJHUKE, HCCIEeI0BaHUE
[OCJIEI0BATEILHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHMKOB):  IJIAHUPOBATH
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUSI, CIIeAys NPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBUCUMOCTH B BHUJAE TaOIUIl U TpaduKoB, JelaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3NUYECKUX BEIWYHMH (yAelbHas TEIIOEMKOCTh BEIECTBA,
COMPOTUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA): IJIAHUPOBAThH
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIJIOKEHHOW MHCTPYKIUH, U
BBIUMCIISTH 3HAUEHNE BEIMUNHBI,

co0ITI0/1aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMICTB C
OMOpOol Ha MX OMNMCAHMA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPruH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUYECKHE MPEIOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIOJIb3YysS 3HaHUS O CBOWMCTBAx
¢u3nueckux sSBICHUH U HEOOXOJMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHHUYECKHE YCTPONCTBA W HM3MEPHUTENbHBIE MPUOOPHI MO CXeMaM u
CXEMAaTUYHBIM pHUCYHKaM (OKMJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTaTellb BHYTPEHHEI0 CrOPaHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Leneil ¢ MOoCcIel0BaTeNIbHBIM U NapaJuIeIbHBIM COEIUHEHUEM 3JIEMEHTOB, pas3inyasl yCIOBHbBIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIeTIEH;



MPUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIMIO O TpHUMEpax) MPaAKTUYECKOTO HMCIOIh30BAHUS
(GU3UYECKUX 3HAHUN B MIOBCEIHEBHOM JKU3HU /I 0OecTieueHrsi 6€30MacHOCTH MPU 0OpaIieHuu ¢
npudbopaMyd M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 3/I0pPOBbsI M COOJIOJIEHHUS HOPM
9KOJIOTHYECKOT0 TTOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBIISITh TOWCK HH(pOpMAIMK (PU3UIECKOT0 cojaepkaHus B VIHTepHETe, HAa OCHOBE
MMCIOIIUXCA 3HAaHUW M NOyTEM CpPaBHEHUS] JOMOJHHUTEJIBHBIX HCTOYHUKOB  BBIJCIATH
uH(OPMAIINIO, KOTOPAs ABJSICTCS MPOTUBOPEUYUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIB30BaTh TMPU  BBIMOJHEHUW YYEOHBIX 3aJlaHUi  HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO COACpIKAHMSI, CIPABOYHBIC MATEpUANBI, pecypchl cetn VIHTEpHeT, BIIAJCTh
npuéMaMy KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(POpMAIMK M3 OJHOW 3HAKOBOMU
CHCTEMBI B APYTYIO;

c0371aBaTh COOCTBEHHBIC MUCHbMEHHBIE W KpPaTKHWE YCTHBIE COOOIIeHUs, 0000mmas nHPOpMAIIHIO
U3 HECKOJBKUX MUCTOYHHKOB (PU3UYECKOTO COJEP)KAHUS, B TOM YHCIC MYOJUYHO MPEACTABISATH
pe3ynbTaThl MPOEKTHOM WM MCCIENI0BATEIbCKONW JEATEIBHOCTH, IPU 3TOM TIPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3eHTAlNEN;

MIPU BBITIOJTHEHUH Y4YE€OHBIX MPOEKTOB U MCCIIEOBAHUN (PU3MUECKUX IMPOILIECCOB PACTIPEILIISITh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABICHHBIMU 3aJa4aMU, CJIECIUTH 32 BBIIOJIHEHUEM
njaHa JEWCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JeATEIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBHUE, MPOSBIAA
TOTOBHOCTB paspemniaTh KOH(IUKTHI.

K koHiy oOyueHust B 9 kJiacce npeMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TOHATHS: CUCTEMa OTCU€Ta, MaTepUalibHasi TOUKA, TPACKTOPHs, OTHOCUTEIbHOCTh
MEXaHUYECKOI0 JIBOKEHUS, nedopmarius (ympyras, TJIaCTUYECKas), TpEHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3KH, LEHTP TSKECTH, abCONOTHO
TBEPJIO€ TEJO, LIEHTP THKECTU TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKHE KOJIEOAHUs M BOJIHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHHS U TOTJIONIEHUs, albda, O0era- u
raMmMma-u3JIy4eHHsi, U30TOIbI, siACPHAst SHEPreTHKA;

paznuyaTh  sBICHUS (paBHOMEpPHOE ¥  HEPaBHOMEpPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJeHHWE Tel, pPaBHOMEPHOE
JBIDKCHHE TI0 OKPYXXHOCTH, B3aUMOJICMCTBUE TEJ, PEaKTUBHOE JBW)KEHHUE, KOJeOaTeIbHOE
IBUKEHHE (3aTyXarollle W BBIHYXKICHHBIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JIBIIKEHUE,
OTpa)keHHE 3BYKa, MPSIMOJMHEHHOE pacHpoCTpaHEHUE, OTPaKEHHEe M IMpeIOMIIEHHUE CBETa,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETa, PA3lIOXKEHHEe OeNIOoro CBeTa B CIEKTP M CIOKEHHUE
CIIEKTPATBbHBIX IIBETOB, JIUCIEPCHSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HMKHOBEHHUE
JUHENYaToOro CIeKTpa H3IYYeHHs) MO OMHCAHMIO WX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIONINX TaHHOE (DPU3UUECKOE SBIICHHE;

pacro3HaBaTh MPOSIBICHWE H3YUYEHHBIX (U3UUYECKUX SIBICHUH B OKpYyXKawiieM Mupe (B ToOM
yucie (U3NYECKUe SBICHUSI B TIPUPOJIE: NMPUIMBLI M OTIWBHI, ABMXeHUE TiaHeT CoaHEeYHOU
CHUCTEMBbI, PEAKTUBHOE JBW)XEHUE >KUBBIX OPraHU3MOB, BOCHPHUSTHUE 3BYKOB >KUBOTHBIMH,
3eMJIETpsCEHUE, CEHCMHYECKHe BOJHBI, ILYHaMH, 3XO0, I[BETa TeJl, ONTHUYECKHUE SBIICHUS B
npupoje, OHMONOTHYeCKOoe [EHCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUHN, €eCTECTBEHHBIH pPaaUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJuO0aKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE pPAJAMOAKTUBHBIX U3JYYEHUM HA OpraHu3M



YeNI0BEeKa), MPH ATOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B YUeOHYIO, BBIACIATh CYIIIECTBECHHbBIE
cBoMcTBa (MpU3HAKHN) (PU3HUECKUX SBICHHM;

OMHKCHIBATh M3YYEHHBIC CBOMCTBA Tel © (PU3WUYECKHE SBIICHUS, HCIOIB3Ys (U3HUECKUE
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh Tella PU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHle, IyThb, yIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYroCTH, CHJIA TSDKECTH,
YCKOpEHHEe CBOOOIHOIO MaJeHusi, BEC Tela, MMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYECKas
paboTa U MONIIHOCTb, MOTEHIMAJIbHAS HHEPTUs TeJa, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAIbHAsT DHEPIrHsl CKaTOM MPYKUHBI, KUHETHUYECKas SHEPrus, IMOJHAs MeXaHudecKas
SHEPrus, MEPUOJ U YacToTa KojeOaHWH, /UIMHA BOJIHBI, TPOMKOCTH 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IMPEIOMIICHHUS CpEelbl), MPH OMHMCAHUU MPABUIBHO TPAKTOBATH
(GU3HYECKUN CMBICT UCTIOIB3YEMbIX BEIIMYWH, 0003HAYCHUS U SIUHUIIBI (PU3MUECKUX BEIHYUH,
HAXOJUTh (OPMYIIbI, CBS3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIHMYHWHAMU,
CTPOUTH TpapUKU U3YUECHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBONCTBA TeN, (PU3NYECKUE SBICHUS U TMPOILECCHl, HCIOIb3Ysl 3aKOH
COXpaHEHHUsI PHEPruH, 3aKOH BCEMHUPHOIO TITOTEHUs, MPUHIUI CYMEPIIO3UIIMN CHJI, TIPUHIUII
oTHOcUTeNnbHOCTH [amunes, 3akoHbl HPBIOTOHA, 3aKOH COXPAaHEHUS HWMITYJIbCA, 3aKOHbI
OTPaKEHHUS U TPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUs 3apsAI0BOIO M MACCOBOTO YHCEN IMpHU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTEeMaTU4YeCKOEe BHIPAKCHHUE;

OOBSACHATh (PU3WYECKUE IPOLIECCHl UM CBOWCTBA Tell, B TOM YHUCIE€ U B KOHTEKCTE CUTyalluil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MYECKHUX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemiath pacy€THbIe 3a1a4M (ONMUparonirecs Ha CUCTeMY U3 2—3 ypaBHEHUN), UCHIONB3YS 3aKOHBI
u (opmynbl, cBsi3bpIBalONIME (U3MUYECKHUE BETUYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJlayu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEJOCTAIONIME WM MU30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (OPMYJIbl, HEOOXOIWMBIE IS PEIICHUS, TMPOBOAUTH PACUETHI W OIICHUBATH
PEATMCTUYHOCTH MOJYYSHHOTO 3HAYEHHS (PU3NYECKON BETUUHUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH TMOMONIM (PU3UYECKHX METOJIOB,
UCIIOJIb3Ysl ONUCAHUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBAThH
MPaBUILHOCTh TIOpPSAJIKA TPOBEJACHUS HWCCIEAOBAHUS, JENaTh BBIBOABI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIOIEHUH U OTBITOB;

MPOBOJIUTH OMBITHl IO HAOMIOJEHUIO (PU3UYECKUX SIBICHUNU WM (U3HUECKUX CBOWCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHMS JHEPTUH, 3aBHCHUMOCTH TNEpHOJa
KOJIeOaHUH IPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MIPYKUHBI U HE3aBUCUMOCTh OT
AMIUTUTYIBI MaJIbIX KoJieOaHUM, PSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, pa3lioKeHHue 0eroro
CBETa B CIIEKTP, U3yUYE€HHUE CBOWCTB M300paXEHHUsS B IUIOCKOM 3€pKaJie U CBOWCTB M300paKeHUs
npeaMeTa B COOMparoIiei THH3e, HA0MI0ACHNEe CIUTONIHBIX U TUHEHYAThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHUs, OMMMCHIBATH X011
OTIBITa M €T0 PEe3yNIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHIO TPSIMBIX W3MEPEHHH, ONpeAeisis cpeaHee 3HaueHue
u3MepsieMoil BeNMMuuHbl ((POKyCHOE paccTossHHE cOOHMparomiell JTUH3bI), 00OCHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJB30BAHHEM MPSMBIX
W3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KCHHH 0€3 HadaJIbHOU
CKOPOCTH, Mepuo/ia KoineOaHuit MaTeMaTUYECKOTO MasiTHUKA OT JITHHBI HUTH, 3aBUCUMOCTH yTia
OTpaXEHHUS CBETa OT yrila MaJeHUs W yria TPeJIOMJICHUs OT YIJIa TMaJeHHs): TUIAHUPOBATH
HCCJICIOBAHKE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJTYYCHHON
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKOB, JeiaTb BHIBOJABI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIUUUH (CPEIHSAsl CKOPOCTh U YCKOPEHUE Tela
IpH PaBHOYCKOPEHHOM [BMKCHHUH, YCKOPEHHE CBOOOIHOIO MaJeHUs, KECTKOCTh MPYKHUHBI,



KOX(P(GUIIMEHT TPEeHHsI CKONBXKEHHUs, MeXaHWdeckas paboTa W MOIIHOCTh, YacTOTa M TMEPHOT
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH M3MEPEHHS, COOMpaTh SKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIEYys NPEJI0KEHHON HHCTPYKLIMH, BBIYUCIISITh 3HAUYCHHE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE PE3yJIbTAaThl C YYETOM 3aJaHHOH TMOTrPEIIHOCTH
W3MEPEHHUI;

co0III01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pPYI0BaHUEM;
pasnyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJEIEH: MarepuanbHas TOuKa,
a0CcoIOTHO TBEPIOE TEJIO, TOUCUHBIN HCTOYHHUK CBETA, JIy4, TOHKAS JMH34a, IUTAHEeTapHasi MOAEIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s/1pa;

XapaKTepu30BaTh NPUHIMIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JATUUKH IIOJI0XKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SIBIICHUI U HEOOXOMMBbIe (PU3MUYECKIE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTMYECKMX TMPOIECCOB MpPH PEUICHHH Yy4eOHO-
IPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl TIOCTPOEHUS N300pakeHUIl B IIIOCKOM 3epKaje U
coOMparoIIe TMH3E;

IPUBOANUTE MpPUMEpPbI (HaXOAUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOIO HCIOIb30BaHUS
(du3nUecKux 3HAHUH B TIOBCETHEBHOW KHU3HHM I 0OECTIeYeHUsT OE301IaCHOCTH MPH OOpAICHUH C
npubopaMH M TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHMs 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH Cpee;

OCYILECTBIIATh MOMCK MHPOpManuu (huznyeckoro coxaepkanust B MHTepHeTe, caMOCTOSTEIbHO
(dopMyHpysT TMOMCKOBBIA 3ampoc, HAXOAWUTh MYTH OIPENENIeHUs] JOCTOBEPHOCTH ITOIYYE€HHOU
UH(pOpPMAaILIUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3allaHUil  HAayYHO-TIOMYISIPHYIO JINTEPATypy
(Gu3nUecKoro cojepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HMH(OpMalMM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUYECKOrO CoJepKaHMs, MyOIUYHO MPEACTABIATh PEe3yJbTaThl
NPOEKTHON WJIM HCCIIEIOBATEIBCKON JICATENIbHOCTH, TPH 3TOM TPaMOTHO HCIOJIh30BATh
U3y4eHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3MKH U CONPOBOXKIATh BHICTYIUICHNE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJIEMNWYECKHNX YACOB, OTBOJUMBIX HA OCBOEHUE
KAXJIOM TEMbI YUEBHOTI'O TTPE[JMETA

7 KJIACC
Ne HanmenoBanue pa3zienoB U TeM NporpaMMbl KommuectBo DnektpoHHbIe (IU(PPOBBIE) 00pa30BaTEIBHBIC PECYPCHI
n/m 4acoB
Bcero

Pa3nes 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpa

1.1 ®dusnka - HayKa O TPUPOJIC 2 bubaunorexa IIOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickas 2JIGKTpOHHAs IIKOJIa
(resh.edu.ru)

1.2 dusnyecKue BEITNIMHBI 2 bub6muoreka IIOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAs IIKOJIa
(resh.edu.ru)

1.3 EcTecTBeHHOHAYYHBIH METO/] IIO3HAHHMSI 2 bubmmorexa ITOK https://m.edsoo.ru/7f416194
®wusuka - 7 kaacc - Poccuiickas 3JIeKTPOHHAS IIKOJIa
(resh.edu.ru)

Hroro no paszneny 6

Pa3nea 2. IlepBoHayasibHble CBeIeHHS O CTPOCHMH BelleCTBA

2.1 CrpocHue BeliecTBa 1 bubmmorexa ITOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAas IIKOJIa
(resh.edu.ru)

2.2 JIBr>keHUEe U B3aMMOJICHCTBHE YaCTHI] BEIIECTBA 2 bubnrorexa LIOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAas IIKOJIa
(resh.edu.ru)

2.3 ArperaTHble COCTOSTHHS BEIIIECTBA 2 bubmuoreka [JOK https://m.edsoo.ru/7f416194

duzuka - 7 kimacc - Poccuiickas dJIeKTpOHHAs NIKOJIa
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(resh.edu.ru)

Wroro no pazueny 3)

Pa3nea 3. /IBu:xeHne 1 B3auMojielicTBHE TeJl

3.1 MexaHU4eCcKOe JIBHKCHUC 3 bubnunorexa LIOK https://m.edsoo.ru/7f416194
®uzuka - 7 kaacc - Poccuiickas 3JIeKTPOHHAS IIKOJIa
(resh.edu.ru)

3.2 Wuepuwsi, Macca, IIOTHOCTh 4 bubmmorexa LIOK https://m.edsoo.ru/7f416194
®wu3uka - 7 kaacc - Poccuiickas 3JICKTpPOHHAS IIKOJIa
(resh.edu.ru)

3.3 Cuna. Buns! cun 14 bubmmorexa ITOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickas 2JIGKTpOHHAs IIKOJIa
(resh.edu.ru)

Hroro no paszneny 21

Pasnen 4. /laBjienue TBEPABIX TeJl, )KUKOCTEH 1 ra3oB

41 Haenenwue. [lepenava naBiieHUs] TBEPABIMU TEIAMH, KHIKOCTSIMHU 3 bubmmorexa LIOK https://m.edsoo.ru/7f416194

M ra3amu

®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAs IIKOJIa
(resh.edu.ru)

4.2 JlaByieHUe KHIKOCTH 5 bu6nuoreka IIOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAas IIKOJIa
(resh.edu.ru)

4.3 ATmocepHoe naBiieHue 6 bubnmnoreka LIOK https://m.edsoo.ru/7f416194
®duzuka - 7 knacc - Poccuiickast 2JIGKTpOHHAas IIKOJIa
(resh.edu.ru)

4.4 JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO 7 bubnmnoreka LIOK https://m.edsoo.ru/7f416194

duzuka - 7 kimacc - Poccuiickas dJIeKTpOHHAs NIKOJIa
(resh.edu.ru)
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Uroro no pazneny

21 \

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPIrus

5.1 PaGora 1 MOIIHOCTH 3 bubmmorexa LIOK https://m.edsoo.ru/7f416194
®dusuka - 7 kiacc - Poccuiickas 31€KTpOHHAs IIKOJa
(resh.edu.ru)

5.2 [TpocThie MexaHU3MBI 5 bubaunorexa IIOK https://m.edsoo.ru/7f416194
du3zuka - 7 kinacc - Poccuiickasi 3eKTpOHHAs IIKOJIA
(resh.edu.ru)

5.3 MexaHuueckasi SHEprHs 4 bubaunorexa IIOK https://m.edsoo.ru/7f416194
du3zuka - 7 kinacc - Poccuiickasi 3aeKTpOHHAs IKOJIA
(resh.edu.ru)

Wroro no pazneny 12

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

8 KUIACC

Ne /it HaumenoBanue pa3ienoB U TeEM IPOrpaMMbl KonuyecTBo uacoB | DnekrponHbie (IU(PpoBHIE) 00pa3oBaTEIbHBIE PECYPCHI

Bcero

Paspnen 1. TenioBble siBiaeHUs

1.1 CTpoeHre U CBOMCTBA BEIIECTBA 7 [[bubmuoreka [TOK https://m.edsoo.ru/7f4181ce]]

1.2 TenioBbIe MPOIIECCHI 21 [[bubmunoreka [1OK https://m.edsoo.ru/7f4181ce]]

HWroro no pazneny 28

Pa3ned 2. DiieKTpu4yecKHe M MATHUTHBIC SIBJICHHSA

2.1 DrekTpuyecKue 3apsibl. 3apsHKeHHbBIC TeJla M UX B3aUMOJICHCTBHE 7 [[bubmuoreka ITOK https://m.edsoo.ru/7f4181ce]]

2.2 [TocTOSTHHBIN ANEKTPUIECKUI TOK 20 [[bubmunoreka [1OK https://m.edsoo.ru/7f4181ce]]

2.3 MarauTHbIE SIBJICHUS 6 [[bubmmoreka [1OK https://m.edsoo.ru/7f4181ce]]

2.4 DJIEKTPOMAarHUTHAS WHTYKIIHSI 4 [[bubmuoreka [TOK https://m.edsoo.ru/7f4181ce]]

Wroro mo pazneny 37

PesepBHOE Bpemst 3
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9 KJIACC

Ne HauMmeHoBaHuE pa3/ieioB U TEM MPOrPaMMbI KonuuectBo DekTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC

/1 4acoB pecypcbl

Bcero

Pa3zpen 1. Mexann4yeckue siBJICHUSA
1.1 MexaHnuecKoe IBIKEHUE B CITOCOOBI €r0 OIMMCaHUs 10 [[bubauoreka [TOK https://m.edsoo.ru/7f41a4a6]]
1.2 BsaumoeiictBue Ten 20 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
1.3 3aKOHBI COXPaHCHHMSI 10 [[bubmauoreka [TOK https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 40
Pasjen 2. Mexanuveckne KoJjie0aHus U BOJHbBI
2.1 MexaHnueckue KojaeOaHus 7 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
2.2 MexaHHUeCKUe BOIHBI. 3BYK 8 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
Wtoro no pazneny 15
Pa3zzes 3. Dj1eKTPOMATHUTHOE M0JI€ H 3JIEKTPOMATHUTHbBIE BOJIHBI
3.1 ‘ DJIEKTPOMArHUTHOE TI0JI€ U DJICKTPOMArHUTHBIC BOJIHBI 6 ‘ [[bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6]]
J106aBUTh CTPOKY
Wroro mo pazneny 6 \
Pasnen 4. CBeToBbIE SIBJIEHUA
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETa 6 [[Bubmmroteka IJOK https://m.edsoo.ru/7f41a4a6]]
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 [[bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6]]
4.3 Paznoxxenue 6enoro cBeta B CIIEKTP 3 [[bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6]]
Wtoro no pazneny 15
Pasnen 5. KBanTOBBIC SIBJICHUSA
5.1 VcriyckaHue 1 TOTJIONICHHE CBETA AaTOMOM 4 [[bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6]]
5.2 CTpoeHre aTOMHOTO spa 6 [[bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6]]
5.3 SnepHbie peakuu 7 [[bubmmoreka [1OK https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 17
Pa3ned 6. IloBTopuTe1bHO-0000 1AM MOAYJIb
6.1 | Hosropenne u 0606uIeHHe coepKaHMs Kypca GH3uKH 3a 7-9 9 | [[Bu6muoreka ITIOK https://m.edsoo.ru/7f41a4a6]]
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