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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, TpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus Yy4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (OpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYalOIIMXCS W OpraHu3aluio H3ydeHus (U3NKd Ha
JeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs.
[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojiam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYCHHUSI TEM,
OCHOBaHHYK) Ha JIOTUKE PAa3BUTHS NPEJAMETHOIO COJEpXKaHUS W y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIIXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MOMOIIN YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SBISIETCA CUCTEMOOOPA3YIOIUM JIsl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX IPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPEAOCTaBISET HambOosee sICHbIe 00pa3lbl NPUMEHEHHsS HAyYHOT'O METO/a
MO3HAHMS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 TNIaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOmiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHHUS;
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® MHTEPHPETUPOBATh JAaHHBIE W MCIIOJIb30BaThb HAy4yHbIE JOKAa3aTEJIbCTBA MJIS
IIOJTy4€HUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaasanus yuebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepannu, peaau3yromMX OCHOBHBIE 00111€00pa30oBaTelIbHBIE MTPOrPaMMBI,
yTBep)kAEHHON pemienneM Komermn MunncrepctBa npocsemienust Poccuniickoit denepannn
(mpotokon ot 3 nexabps 2019 r. Ne I[1K-4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAaydHOMY H3yYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O pOiH (PU3UKU IJI1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccuoHaIbHON
NEeSITeIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalbHEHIIEeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JlocTikeHne STHX 1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a4a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
e npuoOpeTeHHe YMEHUN ONUChIBATH M  OOBACHATH (PUINYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB DELICHHUS TNPOCTEHINNX pacu€THBIX 33/7a4 C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHWW HAOMIONATh MNPUPOAHBIC SBJICHUS W  BBINOJIHATH  OIIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
HU3MEPUTEIIBHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (M3WKH, aHAIU3 W KPHUTUICCKOE
OlLICHMBaHKE WH(OPMALINH;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJj1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusuke nepeueHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYUTEIb JEJaeT BbIOOpP MPOBEACHUS JTaOOPAaTOpHBIX paboT U
OTIBITOB C YYETOM MHIUBUIYAJIbHBIX OCOOCHHOCTENW 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTApCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYECKUe SBICHUSA: MEXaHUUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. W3mepenue ¢usnueckux BeauuuH. Punmdeckue MNpudOpsI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUCTEMa €IMHMII.

Kak ¢u3uka m npyrue ecTeCTBEHHbIE HayKH M3y4yaroT MpHUPOAy. EcTecTBeHHO-HAYUYHBII
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMpPOBEpKEe THUIoTe3, O0O0bsAcHeHue Habmogaemoro spieHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHudeckue, TETIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.

2. dusuueckre TpUOOPHI U MPOLEAYypa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM M IU(POBBIM

puoOpoOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.

Omnpenenenue pasMepoB MabIX TEl.

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEeMIIepaTyphl.
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6. IlpoBeneHue uccienoBaHMS IO NPOBEPKE THUIIOTE3bl: JAIbHOCTh IMOJIETA NIApHKAa,
MYIEHHOT0 TOPU30HTAJIHO, TEM O0JIbIlIE, YeM OOJIbIIIE BBICOTA ITYCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEPaTypoOu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayTMyeckux) Teld. B3auMOCBS3b MEX]y CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBMIKEHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSHKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopmnwvie padbomot u onvimol.

1. OueHka auameTpa aToMa METOJIOM PSIOB (C UCMOIb30BaHUEeM (poTorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO AEHCTBHS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJeCTBUE TeJl.



Mexannueckoe JIBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUU. B3auMmopeilcTBuME Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBW)KEHHMs Ten. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepuctuka B3aumojercTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJIEHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopocTu NPSIMOJIMHEMHOTO JIBUKEHHUSI.
HabumroneHnue sBiaeHUS MHEPIUH.

HabGmronenre n3smMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSMOIL.

O N N

Jlaﬁopamopuble padomot u onvimol.

1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO JBMKEHMS (IIApUKa B YKUAKOCTHU, MOJAEIU
ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHS OpycKa WM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeEa.

4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiii) MpYyKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBinenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUCHUS JaBieHus. JlaBnenue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava napneHust TBEPABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
ryounsl.  [mapocratudeckuit  mapamokc. CooOmarommecs cocyabl.  [uapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpHumHBI CyIIeCTBOBAaHUS BO3TYILIHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmochepHOro aBiieHUs. 3aBUCHUMOCTH
atMoc(epHOro JaBiieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )XUJIKOCTU U Tra3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmraronirecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Nk L=



3aBUCHMOCTh BBITAJIIKMBAIOIICH CHJIBI OT 00bEMa MOTPY)KEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvimot.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CWIbL, JIEUCTBYIOIIEH Ha TeJo, MOrpyKEHHOE B
JKUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKMABAIOIIEH CUIIBI, NJEUCTBYIOLICH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKUM M OIpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTD. JHeEprus.
Mexannueckas pabora. MOIHOCTb.
[IpocTtble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pblyara.

HpI/IMCHCHHC I[IpaBUjila paBHOBCCHUA pbIdara K 6J10Ky. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.
Mexanudeckass sHeprus. KuHermueckas W noTeHUManbHas dHeprusd. [IpeBpaiieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYyroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.
1. Ompenenenue pabOThl CHIBI TPEHHS IPU PABHOMEPHOM JIBUKEHHU Tela IO
TOPU30HTAIBHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHil paBHOBECHS pbluara.
3. Usmepenue KIIJl HakIOHHOMN MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM dHEPTHUU.
8 KUIACC

Paznen 6. TensioBble sIBJIEHN.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOprU CTpOEHUs BemecTBa. Macca
W pa3Mepbl aTOMOB U MoOJeKyd. OMbIT, NOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH 1 TBEPABIX T€Nl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauuMBaHWE W KanwuIIpHbIE siBIeHUs. TemoBoe
pacIIMpEeHHE U CXKaTHE.

Temmneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buyrtpennsist sHeprusi. CrnocoObl HW3MEHEHHs BHYTPEHHEH »JHEprum: Tervionepenada Hu
coBepirieHre paboThl. BUbl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTATMYCCKHX

BCIICCTB.

Kunenue.

VYaenbHas TeruioTa TuiaBiieHus. [lapooOpazoBanue u KoHACHcalus. VcmapeHwue.
VYaenbHas TemaoTra mapooOpa3oBaHMs. 3aBHUCHUMOCTh TEMIIEPATypbl KUIEHHUS OT

aTMOC(EpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y JIeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruioBbiX auratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH Y 3aI[UTa OKPYKAIOMIEH CpeIbl.

3aK0oH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Hao6monenue nuddysun.

3. HabOnroneHue siBIeHUI CMauyMBaHUS U KaIWJUISIPHBIX SBJICHUMN.
4. HaOGmronenue TenjaoBOro pacuiupeHus Tel.

5. V3MeHeHue naBieHUs raza npu U3MeHEeHUH 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUU.
6. IlpaBuna usmMepeHus TEMIEPaTyphI.

7. Bunsl Temuionepeaayn.

8. OxnaxaeHue npu COBEPILIEHUU padOTHI.

9. HarpeBanue npu coBepiieHUr padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HaGmroneHue KumeHwus.

12. Ha0nroeHue ocTossHCTBA TEMIIEPATYPhl IIPH IJIABJICHHUH.

13. Monenu TEmI0BbIX IBUTAaTENICH.

Jlabopamopuwvie padbomot u onvimol.

Nk

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBlIeHUS BO3yXa B OaJUIOHE IIMPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHHUS BO3JyXa OT ero o0béMa u
HarpeBaHUs WM OXJIKICHUS.

[IpoBepka THUMOTE3bl JHMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

HaGmronenvne n3MeHeHuss BHYTPEHHEH SHEPruu Tejlia B pe3ysibTaTe TeIulonepeaadun u
paboTHI BHEIITHUX CHII.

HccnenoBanue sBIeHUS TETNIO0OOMEHA MPY CMEIIMBAHUU XOJIOJHOU U TOpSTUEit BOJIBI.
OnpeneneHre KOJNMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MpH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

Onpenenenre yIeaIbHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporuecca uCrnapeHusl.

OrnpezneneHre OTHOCUTENBHON BIAXXKHOCTH BO3/yXa.

Onpenenenre y1eabHOW TeIUIOTHI MIJIABJICHUS JIbA.

Paznen 7. diiekTpryeckre 1 MarHMTHbIE SIBJICHUSA.

OnekTpuszanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsaloB. BzaumonelcTBre 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3apsA70B U PACCTOSTHUS MKy TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3JIeKTpuyeckoro mnosid. [IpuHIun cynepno3uiuu
ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
atoMa. IIpOBOHUKY U JUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKAa. McTOUHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OneKTpuyeckoe HampspbkeHue. ComnpoTuBieHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
ITocnenoBarenpHOE U MapalICIbHOE COCIUHEHUE IIPOBOJHUKOB.

Pabota 1 MOIHOCTD 35IeKTpUUECKOro Toka. 3akoH Jxoyns—JIeHna. DiekTpuueckue Henu
U MOTPeOUTENHN IEKTPUUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHpIE MarHuTHL. B3auMoAeiCcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOJe€.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe ose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTrelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
JJIEKTPOABUTaTENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayieKTpoMarHuTHOM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUd. OIEKTPOCTAHLUU Ha
BO300HOBJISIEMbIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.
DneKTpocTaTH4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.

9. JlelicTBUS AIIEKTPUUECKOTO TOKA.

10. DnekTpuuecKuil TOK B )KUJIKOCTH.

11. I'a30BbIi1 pa3psa.

12. U3MepeHne cuibl TOKa aMIIEPMETPOM.

13. 3MepeHue 3IeKTpUuYeCcKOro HarpsiKeH!sl BOJIbTMETPOM.
14. PeoctaTt 1 Mara3uH CONpPOTHUBIICHUH.
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15. BzaumopeiicTBre MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHu€e HEBO3MOKHOCTH Pa3AEJICHUS MOJIOCOB MAarHUTA.
17. MonenupoBaHUE MarHUTHBIX MOJIEN MTOCTOSTHHBIX MarHUTOB.

18. OnwIT Ipcrena.

19. MarnuTHo€ noJje TokKa. JIeKTPOMArHuT.

20. leiicTBME€ MarHUTHOTO TOJIL HA MPOBOJIHUK C TOKOM.

21. DneKkTpoaBUraTellb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHuTHOM MHIYKITUH.

23. OnsiTel Papanes.

24. 3aBUCUMOCTD HaIpaBJIeHUsI HHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopuwvie padbomut u onvimol.

OnBITH MO HAOTIOEHUIO SIIEKTPU3AIIUHU TNl MHAYKIIUEH U MPU CONTPUKOCHOBEHUH.
WccnenoBanue neCTBUS JIEKTPUUECKOTO MOJIsL HA TPOBOJIHUKYU U AUDJICKTPUKH.
COopka u mpoBepka padOoThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HaAPsHKCHUS.

A

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HANIPSKCHUS HAa PE3UCTOPE.
7. OmnbITEl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAU IOIIEPEYHOr0 CEYEHUS U MaTepHala.
8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUH IOPU IOCIIENOBATEIBHOM COEIMHEHUU
JIByX PE3UCTOPOB.
9. IlpoBepka npasuia I CUJIbI TOKA IIPY NAapAJUIEIbHOM COCIMHEHUN PE3UCTOPOB.
10. Onpenenenne paboThl MEKTPUUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. Onpenenenyrie MOLHOCTH IEKTPUUECKOT0 TOKA, BBIIEIIEMOM Ha pE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKCHUS
Ha HEeu.
13. Onpenenenue KI1/I narpeBarens.
14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
15. U3yyeHne MarHUTHOTO TMOJIS TIOCTOSHHBIX MAarHUTOB MNpPH HUX OOBEAUHEHUH U
pa3JelIeHUN.
16. ViccnenoBanue AeWCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJEHCTBHS KAaTyIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTYIIKE.
18. 3ydeHne neicTBUsS MarHUTHOT'O TOJISL HA IPOBOJHUK C TOKOM.
19. KoncrpynpoBanue u u3y4eHue padoThI AJIEKTPOABUTATEIS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.
21. OnbITEl MO HCCIIENOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHOW MHIYKIMM: HMCCIEAO0BAaHUE
W3MEHEHNH 3HAYECHMsI U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiIMHENHOEe JABMXKeHHEe. HepaBHOMepHOe
npsiMoJMHeHoe aBmkeHue. CpenHsii U MTHOBEHHash CKOpPOCTb Tejla NpU HEPaBHOMEPHOM
JBHKEHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe aBrkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMEpHOE NBWXEHHE MO OKPYKHOCTH. [lepuon m wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropol 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUSI CKOJIbKEHUS, CHJIa TPEHUS
[IOKOS1, APYTUe BUIbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. Y CKOpPEHHE CBOOOJHOIO MaJeHHUS.
JBumxenue 1iaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTe. Heecomocts u
IEPETPY3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTo TeIa
C 3aKpEIUIEHHOM OChbIO BpaleHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexannyeckasi pabota U MomHOCTb. PaboTa cun TsxkecT, ynpyroctd, tpeHusi. Cs3b

OHEPIuun

u pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaOnroneHne MexaHU4ecKoro ABMKEHMsI TeJla OTHOCUTENBHO PA3HbIX TEJ OTCUETA.
CpaBHeHue myTed M TPacKTOPUI JABMIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumonenne ABM>XeHU Tesa 0 OKPY>KHOCTH.

Habumronenne MexaHUYeCKUX SIBJICHUM, IPOUCXOSAIINX B cucTteMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
HabmroneHue paBeHCTBA CUII IPU B3aUMOJIEICTBUH TEIL.

N3menenue Beca Tena nNpyu yCKOPEHHOM JIBU)KCHHH.

Ilepenavya nMIrysbca Ipyu B3auMOJIECHCTBUY TEIL.

[TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca [IPU HEYIPYIOM B3aUMOJEHCTBUM.

CoxpaHeHue UMITyJIbca MPH a0COMIOTHO YIIPYTOM B3aUMOJEHCTBUH.

HaGnroenue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKON 3HEPTUH MPpH CBOOOIHOM Ha/IeHUH.

CoxpaHeHne MeXaHM4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

KoHcTpyupoBanue Tpakra Al pa3roHa M JalbHEHIIEro PaBHOMEPHOIO JBMXKEHUS
IIapHKa UM TEJIEeKKH.

Omnpenenenue cperHell CKOPOCTH CKOJBXEHHs OpycKa WM JBHXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpezneneHue yYCKOpEHHUs Tejla NMPH PaBHOYCKOPEHHOM JBMXKEHMH I10 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTHU OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHMH 0e3 HavyalbHOU
CKOPOCTM IIyTH OTHOCATCA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS! CKOJBXEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKHUHBI.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOIBEME Tpy3a C HCHOIH30BAHUEM

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

11. M3yuyeHue 3akoHa COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarenbHoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaieHue sHeprum Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxawmue koneOanus. BeiHyX)aeHHbIe KojeOanus. Pe3onanc. MexaHWYeCcKre BOJHBIL.
CaoiicTBa MexaHnuueckux BoJH. [IpogonpHble U onepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. [')poMKOCTH 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHppa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneOaHui Tes MO AEHUCTBUEM CUJIbI TSKECTU U CHIIbI YIIPYTOCTH.

2. Habmronenue xonebaHuil rpy3a Ha HUTH U HA IIPY>KUHE.

3. HaOmroneHue BBIHYKAEHHBIX KOJeOaHHUI U pe30HaHca.

4. PacnpocTpaHeHue NpoAoJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTUYECKHIl pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U NEPUOJA KOJIEOaHUM MaTeMaTH4YECKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUH MPYKUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IE€pHOJA KOJeOaHWH IMOJABELUIEHHOTO K HUTHU Ipy3a OT
JUINHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH TMEpPHOAA KOJCOaHUI MPY)KMHHOTO MAasTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHMMOCTH MEpHOAA KoleOaHWH Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEepuoAa KoOJIEOaHUH MNpPYyKUHHOIO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpeHUs! CBOOOAHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DNEKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaia 3meKTpoMarHuTHBIX BOJIH. VICrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

1.
2.

CBoliCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuwie pabomul u onvimot.

1.

W3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBbIE IBJICHUA.
JlyueBass monens cBera. Mcrounuku cBeta. lIpsiMmonuHeldHOe pacmpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaK€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [loiHOe BHYTpeHHEE OTpakeHUE CBETA.

Hcnonp30BaHNE OJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKHUX CBETOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. I’ a3 kak ontudeckas cucremMa. bim3opyKkocTs U JallbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HproToHa. Clio)keHUE CIIEKTPaIbHbBIX 1[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[IpsimonuHetHOE pacpocTpaHeHHE CBETA.

OTpakeHue cBeTa.

[Tony4yenue n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONOTUYECKUN CBETOBO/I.

Xox Jydeit B coOuparomiei JTruH3e.

Xoq JIydeil B paccenBaroleH JIMH3E.

[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mognens rinasa.

11. Paznoxenue 6e510ro cBeTa B CIIEKTP.

12. Tlomyuyenue Georo cBeTa Mpy CIOKCHUH CBETa PAa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimol.

1.
2.
3.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepUCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MIPEJIOMIIEHHS CBETOBOTO JIydya OT yIJIa MaJeHus Ha
TPaHHULE «BO3TYX—CTEKIIO.

[Nonyuenne n300pakeHHid C MOMOIIBIO COOMPAIOIIEH JINH3BL.

Omnpenenenne GOKYyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpPAIOLIEH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3gen 12. KBantoBble ABJIeHUS.

OmneiTel Pesepdopna u nnanerapHas moaens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmonens aromHoro siapa. M3oromsl. PannoaktuBHBIE TpeBpaineHus. [lepuop
NoJTypacnaja aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suaep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBHs paJuOAKTUBHBIX U31yUYEHNUI HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CrnekTpsl N3IIy4eHUs U MOTJIOMEHUS.

2. CnexTpsl pa3Iu4HbIX T'a30B.

3. CnekTtp BoaoOpoAa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYUEHUH.

6. Perucrpauus u3nydeHus IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.



Jlabopamopuwvie padbomut u onvimol.

1. HabmioneHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUeHHUSL.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUILbl IO TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH JJIs  CUCTEeMaTH3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHUSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3YUEHUU
BCEro Kypca (PM3MKH, a TakKe s MOATOTOBKH K OCHOBHOMY I'OCYJApCTBEHHOMY 3K3aMEHY IO
¢du3uke 1751 00yHaroUMXCsl, BRHIOPABIINX 3TOT YU€OHBIN MpEaAMET.

[Ipy wu3ydyeHHUHM JAHHOIO MOJYJS pEAlu3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbBI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX 00ecneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX W
METaIpPeIMETHBIX IUIAHUPYEMBIX PE3YyJbTaTOB 00ydeHUs, (HOpPMHUPYETCsS eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOECHHME HAyUYHBIX METOJIOB HCCIICOBAHMS SIBICHUH MPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (U3UYECKUE SBICHUS, IMPUMEHSS TIOJyYeHHBIC 3HAHHA,
pelarhb 3aJauu, B TOM YHMCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[TpuHIMNMAIBHO AESATEIBHOCTHBIM XapaKkTep JAHHOTO pasjielia peaau3yercs 3a cuéT Toro,
YTO 00YYaroIIUecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpY’Kalollel Ipupoje U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh HAY4YHbIE METO/bI UCCIEI0BaHU (PU3UUECKUX SIBJICHUM, B TOM YHCIe IS
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHUS] TEOPETUUECKUX BBIBO/IOB;

OOBSCHATH Hay4YHbIE OCHOBBI HAmOOJEEe BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HalpuMmep, MPAKTUYECKOIO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHMKOB 3HEPrUM HA OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPECAMETHBIX O6paSOBaTeJ'IBHBIX PE3yIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTEepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNMCKON (pU3MUecKon
HayKH;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

[] rOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CY)KJICHHH OOIIECTBEHHO 3HAYUMBIX U ATHYECKHX
po0JIeM, CBS3aHHBIX C IPAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKU;

[ oco3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

] BOoCTIpUSITHE CTETUYECKUX KadeCTB (PM3MUYECKON HAYKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[ oco3HaHHEe IIEHHOCTH (pU3MUecKOd HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIFOLIEH KYJIbTYpHI;

] pa3BUTHE HAYYHOU JTF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbS U SMOIHOHAJIBHOI0 0JIATONIOJIYYHS:

[] oco3HaHMe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWiI O€30MacHOr0 IMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

[J copMUpOBAaHHOCTH HaBbIKa pedeKCUH, MMPU3HAHNE CBOETO MpaBa Ha OUIMOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

[ akTUBHOE y4acTHe B PEIICHHH MPAKTHYECKHUX 3a7a4 (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpraHM3alfi, Topoja, Kpasi) TEXHOJOTHYECKOW U COIMANbHOM HampaBIEHHOCTH,
TPeOYIOMIMX B TOM YHCIIe U (PU3NUECKUX 3HAHUIA,

[ nHTEpeC K MPaKTUYECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

[J opueHTalusi Ha NpUMEHEHHE (PU3NYECKUX 3HAHWMA ISl pelIieHus 3anad B oOyacTu
OKpPY’KaloIlled Cpe/ibl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEICTBUMN
TUISL OKPY KaIOLIEH Cpenbl;

[J oco3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX peIIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBUAM COLMATBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUHM TMPH BBIIOJHEHUH HCCIEAOBAHUNA M TMPOEKTOB
(bu3MYeCKOil HAPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

[ MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEIbHOCTD;

[J moTpebHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWI, B TOM 4YHcIe (OPMYIUPOBATH HJCH,
TIOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

] ocoznanue Ae@UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;



e [] ruIaHWPOBAHKE CBOETO PA3BUTHSI B MPHOOPETEHUHU HOBBIX (PU3NUYECKUX 3HAHUI;

e [] cTpeMseHME aHaJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M NPUPOIBI, oOLIeCTBA W
SKOHOMMKH, B TOM UHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

e [] oOlEHKa CBOMX JEHCTBUH € Yy4€TOM BIMSHHMS Ha OKPYKAIOLIYI0 CPEIy, BO3MOXKHBIX
rJ100abHBIX OCTIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesympraTe OCBOGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJbTAaThbl,
BKJIIOYAIOIME I103HABAaTEJIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHSL, PETYISTUBHBIC YHUBEPCAIbHBIC YUSOHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBICHMUIA);
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIsi 0000IICHUS
Y CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBaeMbIX (aKkTax, NaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITh NIPUYMHHO--CJICICTBEHHBIE CBA3M IMPU HM3YyUYEHUM (PU3UUYECKUX SIBICHUA U
MIPOLIECCOB, J€JIaTh BBIBOJABI C MCIOJIb30BAHUEM JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHoW (u3uueckod 3amauu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pEIIECHHUS, BBHIOOpP Hamboiee MOIXOMASIIEro C
Y4ETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarelbCKHe AeiCTBHA:

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NUYECKOTO SIBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIINIO, TOJYUYSHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OPMYyITUPOBaTH O0OOIIEHUS ¥  BBIBOABI IO  pe3yibTaraM
IIPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3sBUTHE (PU3NUECKHX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPETOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

OPUMEHATHh pa3jIMyHble METO/bl, MHCTPYMEHTHl M 3alpochl MpHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (usznyeckoit 3a1aum;
aQHAJIN3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO Pa3IMUHBIX
BUJIOB U (pOPM IpECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMu U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, JuarpamMmamH, WHOU
rpaduKoN U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xo/€ OOCyXaeHHus y4eOHOro Mmarepuaia, pe3yJbTaToB J1abOpaTOpHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha PEeIIeHUEe 3a/1a4u U MoAepKaHue 0JIaroKenaTeabHOCTH OOIEHHS;
CONOCTABIIATH CBOM CYXACHHUS C CYXKACHUSMH JPYIMX YYacTHHKOB JIHAJIoOra,
O00OHapy’KUBaTh pa3jIMYKMe U CXOJCTBO MO3HIIUH;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTABIATh  PE3yJbTaThl  BBIOJHEHHOTO  (DPM3UYECKOTO  OMBITa
(9KCIIeprMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

NOHMMAaTh M HCIHOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

NPUHUMATh eI COBMECTHOHW MEATeNbHOCTH, OpPraHW30BBIBATH ACHCTBHSA 1O €€
JOCTIDKEHUIO: PACIPENeNATh PO, 00CYKAAaTh MPOLECCH M Pe3yIbTaThl COBMECTHON
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOTO pe3yjibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYS CBOM JACHCTBHUS C APYTHMHU WIEHAMU KOMaH/IbL;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENFHO COPMYITMPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsAX, TPEOYIOMNX sl PELICHUS
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS pElIeHUH (MHIUMBUIYaJIbHOE,
NPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUI IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJ1aHa
UCCIIEIOBaHMSI C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLMOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTyalluM U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, H3MEHUBIIMXCS
CUTYyaIMi{, yCTAaHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUThH ce0s Ha MECTO JAPYTOro YeJOBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MpH pelmeHuH (U3NYECKUX 3aJady WId B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPyroro.

MNPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIC Pe3yIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHUM:

UCTIOJIb30BAaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHMS BellecTBa (TBEpAOE, >KHMIKOE, Ta3000pa3HOE), MEXaHHUECKOoe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEWCTBYOmAs cuia, aedopmarmus (ympyras, IUTACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath siBieHus (auddy3us, TernaoBoe IBUKEHUE YacTUIl BEIIeCTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE TeEJl, pPaBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHOW OCBhK BpallleHMs, Iepeadya JaBJIeHUs TBEPAbIMU
TeJIaMHU, KUAKOCTIAMHU U razaMu, arMochepHoe JaBjieHue, IIaBaHue TeJl, IPEeBpaIlCHUs
MEXaHUYECKOM 3HEPrun) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUM B OKPYKAIOIIEM MHUPE, B
TOM 4YHcie (pu3myecKue SBICHHS B MPHUPOJE: MPUMEPHl JBHIKEHUS C Pa3IMYHBIMH
CKOPOCTSIMU B JKMBOM M HEXHUBOM NpPUpOJE, ACHCTBUE CUJIBI TPEHHS B MPUPOJIE U
TEXHHKE, BJIUSHHUE aTMOC(EPHOTO AABIICHUS HA XUBOM OpraHusM, IjIaBaHUE phIO,
pbhluaru B TeJ€ YEJIOBEKAa, MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) GU3HUECKUX SBICHHM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IYTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YINPYTOCTH, CHJIA TSKECTU, BEC Tella, CUJa TPEHUs, JaBICHHUE
(TBEpHOro Tema, KUIKOCTH, rasza), BBITAIKUBAIOLIAS CHJIa, MeXaHHYeckas padora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHHU3MOB, KMHETUYECKas W MOTEHLHUAaJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIMUMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3NUECKUX BEIUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (pU3MuUecKue SBIEHUS M TPOLECCHl, HCHOJb3Ys
IpaBUia CIOXKEHUs CHUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXaHWYECKOM »HHEepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3allMChIBATh €70 MAaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (U3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BbIABIATb NPUUYHUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH O0BSICHEHHE U3 1—2 JOrMYecKUX HIaroB ¢ OMOPOH Ha
1-2 u3y4eHHBIX CBOWCTBAa (U3MUECKUX SIBICHUHM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—-2 feWCTBUA, HCIOJB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBL: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJACTaBIATh (U3NYECKUE BEIUYMHBI B (QOPMYJIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUsS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOHN (hPrU3NYecKOi BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHMM MCCIEAOBAHUSA BBIICIATH IPOBEPIEMOE IPEIIIOJIOKECHHAE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes: (OPMYIHPOBATH TPOBEPSEMbIE MPEIANOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00béMa, CUibl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0CONMIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUs TeEJla, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCcTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT yAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTW Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH IJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAHUPOBAaHUM y4yeOHOro HCCIelOBaHUsA, COOMpaTb YCTAHOBKY M BBINOJIHATH
U3MEpEHUs], Celys MPeIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTaThl IOIYYEHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TpaduKoB,
JlenaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU M TBEPAOrO Tela, CWIA TPEHHUs CKOJBXCHMs, JaBJICHUE BO3yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIIAs Ha IMOIPYKEHHOE B IKUAKOCTb TEJO,
KOO PHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEIysl HPEAIOKECHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYE€HUE UCKOMOM BEIIMUUHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1aboOpaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpOM Ha WX OMNMCAaHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THJPABINYECKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCMOIb3ys 3HaHHUA O CBOMCTBAaX (U3UUECKUX SBICHUI U HEOOXOTUMbIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUA B TOBCEJAHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CpaBHEHHUS



Pa3IMYHBIX UCTOYHUKOB BBIJEIATH HHPOPMALIHIO, KOTOPAsl SBJISIETCS MPOTUBOPEUNBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCTIOJIB30BaTh MIPU BHITIOJTHEHUH yUeOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3UUECKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIE M YCTHBIE COOOIICHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHus, B TOM 4UCiIe MyOINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM yUYEOHBIX UCCIIEIOBAaHU, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh HM3YUYCHHBIM MMOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE IIPE3CHTALUEMH;

IPY BBINOJIHEHUH Y4E€OHBIX IIPOCKTOB U UCCIIEAOBAaHUM pacrpenenirtbs 00sS3aHHOCTH B
IpylIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3aa4aMU, CJICAUTh 3a BBIIIOJIHEHHUEM IUIaHA
NeHcTBUM, aZeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JESTEIbHOCTb IPYIIIIBI,
BBICTPAMBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE Pe3ybTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILECHHBI U HEHACBIILICHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJje, MPOBOJHHUKUA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHN TOK, MArHUTHOE
1(0)) (K

pa3iuuath SIBICHUA (TEIJIOBOE pacHIMpEHHE U CKaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IIJIABJICHUE, KpHUCTaJUIM3aLUs (oTBepaeBanue), KHUIICHHE, TerJIoneperaya
(TeTIONMPOBOTHOCTh, KOHBEKIIMS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIUS) TI0 OINHUCAHUI0 HMX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOe SBIICHUE;

pacro3HaBaTh MPOSBIECHUE N3YYCHHBIX (U3UUYECKUX SBICHUI B OKpPYKAIOIIEM MUPE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKEHHUE W
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B mpupoje, uziayueHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TIOJISI JJIsi KU3HU Ha
3emiie, ONSIPHOE CHUSIHME, MIPH ATOM IMEPEBOJUTH MPAKTUYECKYIO 33[a4y B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWMCTBA (IPU3HAKHM) (PU3UYECKUX SBIICHUI;

OTIMCHIBAaTh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIONB3YS (PU3UIECKHE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI HSHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpaHUs TOILIMBA, KOA(P(QUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECKUN
3apsd, CUJla TOKA, OJJEKTPUYECKOE HANpPSDKEHUE, CONPOTHUBIIEHUE IIPOBOJHHUKA,
yAETbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JIEKTPHUUECKOT0 TOKa), IpU



ONHMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIOJb3YEMbIX BEJIHYUH,
0003HaYCHHSI ¥ €AMHUIIBI (DU3MUECKUX BEITUYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JAHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITMYUH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MUecKHe SBJICHHS U MPOLECCHl, HCIOJIb3YA
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJSIPHO--KUHETUUECKOW TEOpUU CTPOEHHUS BEIECTBA,
IPUHLMII CYNEPHO3UIMM Moyl (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH OMa s yyacTka Lenu, 3akoH Jlkoymns—JIeHna, 3akoH coXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCBIBATh €ro
MaTE€MaTU4YeCKOEe BBIPAXKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin MIPaKTUKO-OPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBsICHEHHE M3 1—2 JOTMYECKHX IIaroB C
Oropoii Ha 1-2 U3yYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISABIIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE ISl €€ PelIeHuUs, IPOBOJUTH PacUEThl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHUE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINIECKUX
METO/IOB,  MCIOJIb3ys  ONMCAHWE  HMCCIENOBAHMS,  BBIACIATH  IIPOBEpPAEMOE
MIPEANOJI0KEHHE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

IPOBOJUTH ONBITHI 10 HAOIIOACHNUIO (PU3MUECKUX SBICHUN WIN (DPU3NYECKUX CBOWCTB
Ten (KalWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JyYECHHUH OT LIBETA
u3Nyyaroeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TeMIepaTypbl JKAJIKOCTH U IUIOAAUM €€ IIOBEPXHOCTH, DJJIEKTpU3alus Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHWTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOTO TTOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa D3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJABUTATENS
IOCTOSIHHOTO TOKa): (hOpMyJIUpoBaTh MpOBEpsieMble MPEANOJI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO 00OpyJIOBaHMS, OMNMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBL;

BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHON BJIAXXHOCTH BO3/1YyXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTUYMKOB
bu3NYeCKUX BENWYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEpPEHUN C Y4E€TOM 3aJaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYHMHBI OT IPYTOH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAJAN MOMNEPEYHOTO CEYEHUs M YJIEIbHOTO CONPOTHBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIIETO Yepe3 MIPOBOIHUK, OT HANPSKEHUsI HA IPOBOIHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOIO U MNapalljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMONHITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI OJYUYCHHOH 3aBHCHUMOCTH B BHJIE
TaOIUI U TPaUKOB, AETaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NYECKUX BEIMYUH (yIEeNbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, pPa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIleays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYCHUE BEJINUMHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUIBI JEHCTBHS W3YyYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
DHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE0O0X0IMMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOHCTBA M HM3MEpPUTENbHBIC MPHOOPHI TI0
CXeMaM M CXEMaTUYHbIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEeOcTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNel ¢ MOCIEJOBaTEeIbHBIM U MapauleiIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LIENel;

® [pUBOAMUTH HpUMEpPHl (HAXOAUTh HH(MOPMALKIO O MpPUMEPAX) M[PAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHOM JKM3HH Ui OOECIICYCHUs
0e30macHOCTH NIpU OOpalieHMH ¢ OpuOopaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpY’Karollel cpese;

® OCYHIECTBJIATH IMOWCK HWHPOpManuu (U3NYECKOro conepkanus B MHTepHeTre, Ha
OCHOBE HMEIOIIUXCS 3HAHWW M NYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BAThH MPU BBHINOIHEHUH YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYeCKOro cojJepkaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMaLUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

e co3gaBaTh COOCTBEHHBIE IMHCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHHs, 0000IIas
MH(OPMALIMI0 U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJIEpXaHHUs, B TOM YHUCIIE
nyOJMYHO  NPENCTaBIsATh  PE3yJbTaThl IMPOEKTHOM WM  HCCIENOBATEIbCKON
JeSITeIbHOCTH, MPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIN ammapat
Kypca (pU3UKH, CONPOBOXKIATh BHICTYIIEHUE MTPE3EHTAIEH;

® [Ipu BBHINOJIHEHUHU YUYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX MPOLECCOB
pacrpenenaTs 005 3aHHOCTH B TpyIIe B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, aJaeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TPYIIBL,  BbICTpauBaTh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonuy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:



UCIIOJIB30BaTh IOHATHS: CUCTEMA OTCYETAa, MaTEpUAIbHAsI TOYKa, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUYECKOIr0 IBMKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Kd, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYEeCKHue KojiebaHWsi W  BOJIHBI, 3BYK, UH(GpPa3ByK ¥  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKAaHUS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3IIy4eHUS, U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE M ICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpaXeHUE 3BYKa, NPSIMOJIMHEHMHOE PpaCIpOCTpPaHECHHUE,
OTPa)KEHUE U NPEIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JTHMHEMYATOr0 CHEKTpa H3ITYUCHHS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroImeM Mupe (B
TOM 4YHcle (U3HUECKUE SBICHUS B MPUPOJIE: MPUIUBEI U OTIUBBI, IBIKCHUE TIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBICHUS B  TPHPOJAC, OHOJIOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIM paJMOaKTHUBHBII
¢doH, KOCMHUYECKHE JIy4d, PaAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHHEPAJIOB,
NEeCTBUE PaIMOAaKTUBHBIX M3IYYEHHI HA OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpPEHHE, MepeMEIIEeHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHsI, BeC Tella, UMITYJIbC Tela, UMIYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTEHIIMAIbHAS YHEPTUs TeJa, MOJIHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHIIHATIbHAS SHEPTHSI CKATOU MPY>KUHBI, KHHETHYECKast
DHEprus, TMOJHas MEXaHW4YecKas HSHEprusi, Mepuoj M YacToTa KoIeOaHWid, IIHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHIN CMBICT HCIOJIb3YyEMBIX
BEITMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEJIMYUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIUYHHY C JIPYTUMH BEITUYMHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIINYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpaHEHHUs HHEPruu, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHLUIT CYNEPIIO3UIMHU CHUJ,
MIPUHITATT OTHOCUTEITLHOCTH [ anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAKCHHUS W TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsIOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, NOpU ITOM JaBaTh CIOBECHYIO
(bOopMyIIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATUYECKOE BHIPAKECHHE,



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 wu3yueHHBIX CBOWCTBa (UIMYECKUX SBICHHUH, (U3NUYECKUX 3aKOHOB MM
3aKOHOMEPHOCTE;

pewath pacu€THble 3aa4n (ONUpAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUM), HCIIOJb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBME, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUS,
IPOBOAMTH pPAcyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(Gu3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXKHO pPEUIMTh IMPU HNOMOIIM (PU3HYECKHX
METO/I0B,  MCIIOJb3ysl  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpSEMOE
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOpPSJIKA IPOBEAECHUS MCCIEJOBAHU,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH ONBITHI MO HAOIIOJACHNUIO (PU3MUECKUX SBICHUN WIH (PU3UYECKUX CBOMCTB
Ten (M3ydyeHue BTOporo 3akoHa HploTOHA, 3aKOHAa COXpAHEHHUs YHEPrUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U >KECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3JIoKEHUE OEJoro cBeTa B CIIEKTP, M3Y4YEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparouiel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOrO HaO0Oopa 000pyA0BaHUs, ONMCHIBATH X0/ OIbITA U
€ro pe3yJbTaThl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpENeNss CpeaHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOUpAIOUICH JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIOJIb30BAHHUEM
OpSIMBIX H3MEpPEHUN (3aBUCUMOCTb IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETa OT yIJa MaJCHUs U
yIia OpejJoMJIeHUsl OT yria MaJieHus1): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb YCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yjbTaTaM
UCCIIEJOBAHMSI,

IPOBOAMTh KOCBEHHbIE HU3MEpPEHHUsS (U3NYECKUX BEIMYUH (CpeaHsisi CKOPOCTh U
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOIO MaJeHMs,
KECTKOCTb TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHHWdyeckas padbora u
MOIIIHOCTh, YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYeCKOro U MPYXUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPEeAJIOKEeHHON MHCTPYKIMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIN3UPOBATh IOJYUYEHHBIE pe3yibTaThl C Y4YETOM 3a/laHHOM MOTPEIIHOCTH
U3MEPEHU;

coOioaTh TpaBWja TEXHUKM Oe30MmacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUECKUX MOJENeil: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3a,
MJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, NaTUYMKU MOJIOKEHHUS,
paccTOSTHUS U YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, IEPUCKOII, PoToanmapaT, ONTHICCKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCmoib3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMATUYHbIE PUCYHKH MU3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOILECCOB MPU PEIICHUU Y4eOHO--
MPaKTUYECKUX 3aJ1a4, ONTHUYECKUE CXEMBI JJIs TOCTPOEHUS M300paKEHUN B ILIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOJIUTH MpPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHWM B IOBCEAHEBHOM >KHM3HHM I OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOopaMU M TEXHUYECKUMH YyCTPOWCTBAMU,
COXpaHEHHUs 37I0pOBbsi U COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIlIeH Cpeae;

OCYHIECTBIISATh TMOUCK uHPopManuu (QU3MYecKoro cojaep:xkanus B VIHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHpPYST TOUCKOBBIA 3alpoC, HAXOIUTh ITyTH OINPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMallMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

MCIIOJIH30BATh MPU BBIMIOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJIAPHYIO JIUTEPATypy
(bu3MYECKOr0 COJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMaIUU
M3 HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO COJACpKAHUSA, MyOJIUYHO TMPEICTABIAThH
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIBHOCTH, MPU 3TOM IPaMOTHO
HCIIONIb30BaTh W3YYCHHBIN MOHATUHHBINA ammapar H3y4aemoro paszgena (U3NKd U
COTIPOBOXIATh BBICTYIUICHHE TMpe3eHTaluell ¢ y4€TOM OCOOCHHOCTEH ayJIUTOPHH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o one 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) 1 bu6mmorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 I1 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprust 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bub6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazjnen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue kKosneba 7 3
NAIHCCIHE Rofebartt https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoenue aTomnoro npa 6 I https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
5.3 JI€PHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
) Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBneHus npupobl

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

du3znyeckue BEIUUYUMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIEpaTypbl"

MeToapl HAy4YHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBICHUMN C
IIOMOIIBIO MOJIETIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoBepka
THITOTE3BI: JaJTHHOCTh MOJNETA MIAPHKA,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIlie BBICOTA ITycKa"
Crpoenue BemecTBa. ONBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBH>KeHUE 4acTUIl BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbIThI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra30oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHNE 110 pa3ieny bubnmoreka [JOK
«ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA
MexaHu4ecKoe ABUKEHUE.
12 PaBHOMEpHOE U HEPaBHOMEpPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bubmuorexa [JOK
13 Cropocts. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTu ¥ BpeMeHU IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TeI https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa Teja Mo ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTU TBEPIOTO TEJIa»
18 Pemenne 3amay mo reme "[1moTHOCTH bubmuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHnas pabora «3yueHue

3aBUCHUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 [[AIBnenue Tsrorenus. Cua TsHKECTH
CBsi3b MEX]ly CHIJION TSKECTH U
N bu6mmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TsKecTu

3 Cuiia TKeCTH Ha APYTrUX IJIaHeTax. bubnnoreka [JOK
DuU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502

bubnnoreka [JOK

24 N3amepenue cun. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubnnoreka [JOK

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX
N N bubmuorexa [JOK

26 110 OZAHOU MPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemenue 3agau o reme
"PaBHopeiicTByromas cuin"

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIL)KCHUS OT CHJIbI TaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
ITOBEPXHOCTEN»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI

31 Pemenue 3anau mo temam: «Bec bubmuorexa [JOK

tenay, «I'padpuyeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cunm», «Cunbly, «PaBHOAEHCTBYIOIIAS
CUIDY

KontposnbHas paboTa mo TeMam:
«MexaHn4deckoe ABMKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKEHUE CHI»,
«Cunbm
13 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEIIUYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
. bubnuorexa [JOK
34 JIaBJICHHS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBneHUS TBEPABIMU
35 TGJ'II;MI/I JKUIKOCTSIMU U I13a3aMI/I bubmorexa LOK
e ' https:/m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBlieHuEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmoreka [IOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 CooOmiaronuecs cocyanl
Harom ya https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorera [TOK
s P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcoC
41 ATMocdepa 3eMu 1 IPUYUHBI €€ bubmuorexa [IOK
CYILLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK




JaBIIEHUE

H3mepenne atMochepHOTo JTaBJICHHS.

https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepounn. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPy>KEHHOE B HUX TEIIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHIIBL, bu6mmoreka [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)»
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TeJlay»
bubmuorexa [JOK
30 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoncTtpyupoBanue apeomeTrpa uin
KOHCTPYUPOBAHHE JIOJAKU U
onpezaeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau no remam: «IlnaBanue bubnmoreka [JOK




cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
U ra3oB»

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0a3654

53 «JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
Y Ta30B»

54 Mexanundeckas padbora brbmorexa HOK

https://m.edsoo.ru/ff0a3f82

55 Moutaocts. EauHuIBEI MOIITHOCTH Bubmorexa ITOK

https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, pa3BUBaEMOM MpHU 1
noabEMe 1o JecTHuie"

57 [Ipocteie MexaHu3Msbl. Poryar.

PaBHOBecue cuit Ha peluare
Prryaru B TexHuke, ObITY U IPUPOJIE.

53 JlaGoparopHnast pabota 05 bubnuotexa [JOK
«HccnenoBanne yCIIOBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara

59 Pemrenue 3amay mo reme «Y CIOBUSA bubmuorexa [JOK
paBHOBECHS phlyara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
Mexanuzma. Jlaboparopnas pabota

60 - 0.5
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bu6mmorexa [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanudeckas SHEPTHsl. bubmuorexa [JOK




63

Kunernueckas 1 noTeHIMaIbHAs
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE OIIPEIEICHHE
M3MEHEHUS KUHETUYECKOU U
NOTEHIMAJILHON SHEPTUU MIPU
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOMH
IJI0OCKOCTH "

65

KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

66

67

68

Pesepubiit ypok. Pabota ¢ Tekctamu
o treMe "MexaHuueckoe ABIKeHune"

PesepBHrlit ypok. Paborta ¢ Tekctamu
1o TeMe "/laBneHue TBEpABIX TE,
XKUIKOCTEN U Ta30B"

Pesepubiit ypok. Pabota ¢ Tekctamu

1o teMme "Pabora. MOILIHOCTSE.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

12




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TenmoBoe pacIMpeHre U CKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teronepenaun 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHus Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHON TEMJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

P bubmuorexa [JOK
18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJBLHOW BJIAXKHOCTH BO31yxa"
Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TenaoBbie ABUTATEIN U 3aIIUTa
OKpYKaroIleil cpebl

3aKOH COXpaHEHUs U NPEBPAILCHHS
SHEPIrUH B TEIUIOBBIX IPOLECCaAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TermnoBble aBieHnusa. I3MeHeHne
arperaTHbIX COCTOSIHHI BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
Hocurenu snexTpuyeckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHuKM bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubmuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peryimpoBaHue CUIIbI 0.5 Bubnmorexa LHOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DIJIeKTPUYECKOE HAMPsUKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"U3MmepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, TLIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYIIETO YEPE3 PEIUCTOP, OT 1 bubmorexa LHOK
- Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COCIMHEHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TIPU | bubnmoreka [JOK
IOCJIEI0BATEIBHOM COEAUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIsl pa3jInyHoro bubnmnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenencaue
bu6mmoreka [IOK
52 paboTHI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
53 DJIEKTPUUECKOI YHEPIrUU B OBIT bubnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUYECKHUE 3aps/Ibl.
bu6mmoreka [JOK
54 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"DeKTpUUECKUE 3apsIbl.
55 3a ﬂ)KCI:P)IHI)Ie TeIa I/IpI/IX bubmnorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. I1ocTOSIHHBIH
AJIEKTPUYECKUN TOK"
56 ITocTosTHHBIE MArHUTBI, HX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubmuorexa [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarautHoe 1moJjie
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaueHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue NelcTBUS MarHUTHOTO
TIOJIsl Ha MPOBOJAHHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUraTENed B TEXHUUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpyupoBanue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

Omnpbitel @apasest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS ANEKTPUUECKOI SHEPTUH.
DIEeKTpOCTaHIIMU Ha
BO300HOBISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DIIEKTPUUIECKUE U
MarHuTHBbIE sIBJICHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

KonTponbhas pabota no teme
"DJeKTpUUEeCKUuEe U MarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu

bu6mmoreka [IOK




o teme "TemnoBble gBiaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0acc5e

67 | o reme Tocroamm ! sl
AIEKTPUIECKUIN TOK
68 PesepBHblil ypok. PaboTta ¢ Tekctamu |
1o Teme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 1455

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTHnueckue II/I[:;:GHI/IH :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr

| MexaHnueckoe JBUKECHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuotexa [JOK
PaBHOYCKOPEHHOM ABIXKECHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMeEpHOE ABMXEHUE IO | bubmmoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBebiit 3akoH HproTona. Bexktop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHozelicTByrOIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edso:)_.lru/faneca2
16 Pemenue 3ampau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenne 3amay mo reme «Cria but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(pduimenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 HeroTona. CII[/IJ'Ia ynpyroctu. Cuiia bubnrorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTEHUSA. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

Ypoxk-koHpepenuus "/IBrkeHue et

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna
bubnunoreka LIOK
24 TSDKECTU U 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS

)5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuabHON TOUYKH.

26 AOGCOJIFOTHO TBEPJIOE TEIIO. bubnnorexa [JOK
PaBnoBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHHUS

27 MowmenT cuisl. LienTp TskecTn

)3 Pemenue 3agau mo teme "MoMeHT bu6nunorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHUUecKOe IBUKEHUE bubnuorexa [IOK

. " ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabota mo Teme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynbe Tena. Umnynbe cuiel. 3aKoH
but6mmorekxa [IOK
31 COXpaHEHUs UMITYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYIpYyroe B3auMOJICHCTBUE

1 Pemenue 3anau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUS UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

bubnunoreka LIOK
34 Mexanudeckas paboTa U MOIITHOCTh
https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEprUH U pabOTHI.
[ToTrenumanpHas sHEpPIrUs
18 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KMHETUYECKON 3HEpruun https://m.edsoo.ru/ffOb0c32
3aKOH COXpaHEHUs SHEPTUHU B
39 MEXaHUKe
40 Jlaboparopnast pabora «3yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUs IHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6nunorexa LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnuoteka [JOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil 1 py>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 IIpeBparienue 3Hepruu npu

MEXaHUYECKUX KOJIeOaHUAX




46

47

48

JlabopaTopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPYKUHHOTO MasiTHUKa)»

JlabGopaTtopHas padorta «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOoJIeOaHMit
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI TPy3a»

Mexannueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJH. HponoanHe n
IIOIICPCYHBIC BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEPIAOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

51

52

3ByKk. PacnipocTpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

55

VYpok-koHpepenmus "YnbpTpa3Byk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTe 1O
Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckue Koyie6aHus 1 BOJIHbI"

KonTponbHas pabota mo Teme
"3akoHbI coxpaHeHusl. MexaHnueckue
KoseOaHus U BOJTHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTPOMaFHI/ITHOC I10JIC.

bu6nmoreka [IOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons30Banue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3a1a4 Ha onpezeneHue
60 YacCTOTHI U JUIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoaa CBETa.
61 Cko OIZDTB cBeTa BOJ‘III-:OII:BIG CBOMCTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bu6mmoteka IIOK
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaja.
bubnunorexa LIOK
63 Pemenue 3aa4 Ha mprUMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 IIpenomiienue cseta. 3aKkoH bubmuorexa [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpAXKEHUE CBETA.
65 Hcnonbs3oBanue MoIHOTO BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTUYECKUX CBETOBOJIAX
66 JlabopaTtopHas padora "HcciaenoBanue




3aBUCHUMOCTH yIJjia IIPEIOMIICHHUA
CBCTOBOI'O JIyda OT yI'Jjla MaJICHUA Ha

nn

rpaHule "BO31yX-CTEKIO

VYpok-koupepennus "Micronp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI nosmorexa [
https://m.edsoo.ru/ffOb3f2c
. bub K
69 [TocTpoenue n300paxkeHu B TUH3aX uommoreka 110
https://m.edsoo.ru/ff0b444a
JIaGoparopnast padora "Onpenenenne
paTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepenmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubmmoreka IIOK

72 I'na3 xak ontuyeckas cucrema. 3peHue

p https://m.edsoo.ru/ff0b4684

7 VYpok-koudepenuus "JledexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6emoro ceera B CIIEKT.

74 OneiTel HeroTona. Crnoxxenue bubmuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopatopnas pabdora "OnbIT O
Pa3ioKEeHUIo OEsIoro CBeTa B CIEKTP U

bubnunorexa LIOK
75 BOCITPHUSTHIO IIBETA TIPEIMETOB TIPH MX

HaOJIIOICHNH Yepe3 [BETOBEIC
¢bunbTpH"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BonHoBbIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubnmoreka [JOK
MOJIC/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u morjomieHne cBera
79 aromoMm. KBanTel. JIuHneituaTrie bubmmorexa [OK
) ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 VYpok-nipaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITYCKAHUS" https://m.edsoo.ru/ff0c1550
N bubnnorexa [IOK
81 PagnoakTUBHOCTE U €€ BUILI
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oTommr https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon momypacnazga
Vpok-kordepenuus "PagnoakTUBHEIC
86 1/13131 ‘—IeHI/IS(Ib BF:'I HpOJIe, MEIUIIMHE bubmmorexa [IOK
YHICHIL B TPHPOIS, NMEATIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlmepHbIC peakiuy. 3aKOHBI
87 COX paHeHII/:H 3apsIOBOTO M MACCOBOTO bubmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
YHCEN
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bu6muoreka [IOK

MAacCChI 1 SHCPIrun

https://m.edsoo.ru/ffOc1d7a




89

90

Pemenue 3agau no reme "SnepHeie
peakuuun"

Peakiiuu cunTe3a U neneHUs Saep.
Uctounuku sHeprun CosiHIa U 3BE3]T

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus "Anepras
sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITyUYCHUH HA KUBHIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHuns"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KonTponbhas padota no teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBsic siBIeHHnS"

IToBTOpenue, o6o0mIEeHNE.
JlabopaTopnbie pabOThI 1O Kypcy
"B3aumopercraue Tea'"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4YeCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenue

pacyeTHBIX U KaYECTBEHHBIX 3aa4 [0
teme "KIIJ] TennoBeIX aBurareici'”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "KIIJ[ anekTpoycranoBok"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpEeHME, 0000IIECHNE.

bu6nmmoreka [IOK
98 JIab 0 1 1
" aDOPATOPHPIC pa O"TH HOKYPEY https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
" bubnuorexa [IOK
99 TEKCTAMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Padora ¢
" bubmmoreka [JOK
100 Tekcramu 1o TeMe "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
" bubmmoreka [JOK
101 TekcTamu 110 Teme "CBeTOBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, o6o0menue. Padbora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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