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MNOACHUTEJBHASA 3AIIMCKA
PabGouass mporpamma (ID 1104614) yuebnoro mpeametra «®duzuka» 0a30BbIN
ypoBeHb 111 7-9 KknaccoB, pa3paborana Ha ocHoBe TpeboBanuii ®I'OC 00O,
DOOII OO0, a taxxe Ha ocHoBe OOIT OO0 MAOY COI Ne 20 u ¢ yuetom
paboueit nporpammbl BocnuTanuss MAOY COLI Ne 20.

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOKEHUH U TpeOOBaHWI K pe3yibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeNIbHOW MPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouznkay.

Copepxanue mporpaMMmbl 1O (U3MKE HaIMpaBiIeHO Ha (opMupoBaHue
€CTEeCTBEHHO-HayYHOW TI'PAMOTHOCTH OOYYAlOUIUXCS M OPTraHM3alUI0 HU3yYEHUS
¢u3MKU Ha NESITeNTbHOCTHOW OCHOBe. B mporpamme mo ¢usuke y4yuThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzaruu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00ydeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma o ¢usuke ycTaHaBIMBAET pacrpeeieHre yueOHoro Marepraa
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIe0BATEIHLHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIIXCA.

[Iporpamma mo ¢usmke pazpaboTaHa C IENTbI0 OKa3aHWUS METOJUYECKOM
MTOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

duzrka SBISIETCS  CHCTEMOOOPA3yIOIMUM JJIsi  €CTECTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MMOCKOJIBKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE TIPOIECCOB
W SBIICHWM, HM3y4aeMbIX XUMHCH, OWOJOTHMeH, acTpoHOMHEH U (HU3UUICCKOU
reorpadueii, BHOCHUT BKJaJl B €CTECTBEHHO-HAy4YHyH0 KapTUHY MHpa,
MPEeIOCTaBIseT Hambojee SCHbIE OOpas3lbl MPUMEHEHUS HAYYHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0A MOJTYyUYEHHS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 THaBHBIX 3a7a4 (PU3HMYECKOro oOpa3oBaHHUs B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromnxcs.



N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEAIONaraeT OBJAJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HaAYYHOT'O UCCIIECOBAHUS;

e UHTEpPHpPETUpPOBAaTH  JIaHHbIE W  MKCHOJb30BaThb  HAay4yHBIE
JI0Ka3aTeIbCTBA ISl OJTYYEHUsI BBIBOJOB.

Henu wusyuenus Qu3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenojgaBanus ydeOHoOro mnpeamera «@Pusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peamu3yronux
OCHOBHBIE  00111€00pa30BaTe/bHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHeM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTtokon ot 3
nekadbps 2019 r. Ne TIK-48H).

eaun nzyyenus Gpusuku:

e TMpHOOpPETEHHE HWHTEpeca W CTPEMJICHHS OOYyYarolIuxcsi K HaydyHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHUE HX HWHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEA0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOLUM SIBJICHUSIM;

e (opmMupoBaHHe HAyYHOTO MHPOBO33PEHMSI KaK pe3ysibTara H3y4YCHUS
OCHOB CTPOCHMsSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue mnpeacTaBiICHUN O poiu (DU3UKKU [JIST PA3BUTHSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHE  TMPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npodecCHoHaIbLHON JIeSITSIBHOCTH, CBA3aHHON ¢ (PM3MKOM, IMOATOTOBKA K
JanbHEIeMy OOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTkeHue 3TUX I1eieil mporpaMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CISAYIONUX 3a4a4:

e npuoOpeTeHHEe 3HAaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

e TMpPHOOpPETEHHE YMEHHUU OMHCHIBATh U OOBACHITh (DU3UUECKUE SIBJICHUS C
HCIIOJIb30BaHUEM MOTYUYECHHBIX 3HAHUK;

e OCBOCHME METOAOB PEIICHHUsS MPOCTEMIINX pacyE€THBIX 3adad C
HCIT0JIb30BAaHUEM buznueckux MOJEIIEH, TBOPYECKHUX "
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e pa3BUTHE YMEHHU HAOIIOAATH MPUPOJHBIE SBICHUS U BBIIOJIHATH OIbITHI,
nabopaTopHble  pabOTBl W SKCIEPUMEHTAJbHBIE  HUCCIEIOBAaHUSA C
UCITI0JIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;



e OCBOEHHME MPUEMOB pabOThl ¢ MH(POpMaLUeld (HUIUUECKOTO COJEp KAHMS,
BKJTFOYasi MHPOPMAIIUIO O COBPEMEHHBIX JTOCTIKCHHIX (DU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIINH;

e 3HAKOMCTBO cO chepaMu MpoPhecCUOHATBHON AESTEIbHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
kiacce — 68 yacoB (2 daca B Henenmo), B 9 kimacce — 102 yaca (3 gaca B HEJEIHO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JeaeT BbIOOP MPOBEICHUS
7ab0paTOpHBIX PA0OT M ONBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa dKCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMbiX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (U3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHO-HaY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 0ObSICHEHNE
HabmonaeMoro sBieHus. Onucanue GU3NUecKuX SBIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 1EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHUs IO NPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHME Ia30B, KMIKOCTEHM W TBEPABIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBIXKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKONbKEHUS U TPEHUE MOKOsl. TpeHue B Mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Cro)xeHue Cul, HalPaBJIEHHBIX 110 OAHON IPSIMOI.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBIEHUS JKUIKOCTU OT TriayOuHbl. ['mapocrtarnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmnbeiT Toppuuennu. M3mepenue armocdepHOTO
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTb JIABJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOMU KUJIKOCTH.
VYcioBue IUIaBaHMs TeJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTb YacCTH Tela.

OmnpenenieHue  BBITAIKUBAIONIEH  CWJIBI, JEHCTBYIOLIEM Ha  TeIoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JEMOHCTPUPYIONIUME 3aBHCUMOCTh BBITAJIKUBAIOLIEH CHIIBL,
NEUCTBYIOIIEN HA TENO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3jnen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTSH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeayda u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KomngectBo Temiorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHuaeHcanus. Mcnapenue. Kunenue. YnaenpHas termiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TemnoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B Oa/sIOHE HITIPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPruM Tela B Pe3ysbTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TOJ€  JJIEKTPUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUHU.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHS HANPSHKEHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHUHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIBl TOKa MPU MAPAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO YePe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOrO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00BETMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCcTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs U HANpPaBJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHue. HepaBHOMepHOE NpsiMOJIMHETHOE ABMXKeHUE. CpeaHsiss 1 MTHOBEHHasI
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe jBkeHne. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas v yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHud. JBmxkenue mianetr Bokpyr Comnua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepuanibHOM TOYkH. AOcCoioTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cHll TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHas SHEeprus CxaTou NpyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHre MEeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEI

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3ppuIMeHTa TPEHUS CKOJbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PABHOMEPHOM JIBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaremMaTuueckKuii U NpyKUHHBIM MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
NomnepeYHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHECHMUS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmropenue xonebGaHuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne npoAoIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TepUoja KoieOaHW MaTeMaTUYeCKOro
MasiTHUKA.
2. Ompezenenue 4acTOTHI M MepUoa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHoOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITB, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEepHoJa  KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBI€ SABJICHHS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cpeta. 3atMeHusa Connua u Jlynsl. Otpaxenue csera. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpakeHue cBera. Vcnmonap30BaHME TOTHOTO BHYTPEHHETO OTpaKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. OmbiTel HpetoToHa. CrokeHue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonMHEHOE pacHpPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX 1[BETOB.

LW O N Gk~ wWwN e

Jlabopamopnuie pabomuvt u onvimeot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MaJICHUsI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUI ¢ MOMOIIBIO COOUPAIOLEH JTUH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sanapa. Hykmonnas wmoxaens atomHoro snapa. M3otombl.  PaanoaxkTuBHBIC
npeBpainieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTe3a |
nenenus sanep. Ucroununku sueprumn CosiHiia u 3BE37.

Anepnas sHepretuxa. JIeWMCTBUS pagMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIEHHUS.

2. CrekTpsl pa3InYHbIX Ia30B.

3. Cnekrtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpupoOAHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: HW3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOYITH TIPEIHA3HAYCH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAaHWUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3WKe s 00ydaroumxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIICIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBEHO JAEATEIBHOCTHBIM XapaKTep AAHHOTO pas3liesia peanu3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI HCCIIEIOBaHUS (DU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IPOSBIIEHUE UHTEPECAa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKon HayKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIE€HUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX TNPoOJeM, CBS3aHHBIX C TMPAKTHYECKUM MPUMECHEHUEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJTbHO--dTUYECKUX TMPUHIIUIOB B JICSITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MNOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IMO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHE IIEHHOCTH 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MaCHOTO TMOBEICHUSA Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU MPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (PUUKOI;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUA B NPHOOPETEHWH HOBBIX (UIUIECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUYE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJI00QTBHBIX MTOCIICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JICUCTBHS,  PETYJISTHUBHEIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUI);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€JaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh TUIIOTE3bl O B3aHMMOCBSI3AX
(du3nUeCcKUX BETUYHH;

CaMOCTOSATENIbHO BBIOMpPATh CHOCOO penieHus y4yeOHOM (Qu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIEr0 ¢ YUETOM CaMOCTOATEIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
buznueckuii 3KCHEpPUMEHT, HEOONbIIOE HCCIe0BaHNe (U3HUECKOrO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHEiIee pa3BuUTHE  (UBHUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMuHbIe METOJbI, HHCTPYMEHTBI W 3aIPOChl TIPH MTOUCKE U
orOope WH(pOpPMAIUU WA JTaHHBIX C y4ETOM MPEMTIOKEHHON ydeOHOM
dbu3ndecKoi 3a1a4m;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIbHYIO (GOpMY TpEICTaBICHUS
uHGOpPMAIMK W WUTIOCTPUPOBATh pElIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, JIHarpaMMaMu, HHOU TpadUKON U UX KOMOHUHAITUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI¢ OOCyXJeHHs y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh WU, HAIICJICHHbIE HA PEIICHHUE 3aJadd U TMOJJIep)KaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBl;

OPUHUMATh LM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHMIO: paclpeieNsTh poJik, OOCYX AaThb MPOLECCH HU
pe3yIabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsIX, TPEOYIOIIHNX
JUTSE petieHust GU3nYecKux 3HAaHUM;

OpUEHTUPOBATHCS B  PAJMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINeE, MPUHSATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEAOBAHMS C YyYETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWIKEHHUS (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTETHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATHh CBOE MPABO HAa OMIMOKY MpHU perieHUH (HU3NUECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA: (PU3MYECKHE U XUMHUYECKUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BerlecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHUCTBYIOIIAS
cua, nedopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEINIEHHOW OCBHIO
BpallleHUs, TMepefaya JaBji€HUS TBEPJABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, MpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HU3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUs B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUA Ha KUBOW OpraHu3M, TUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PU3UYECKUX SIBIICHUN;
OMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckne BeMMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tena, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOITHOCTbh, TUIEYO CHIIBI,
MOMEHT CHJIbl, KO3(PQUIMEHT TOJE3HOro JEHUCTBUSI MEXaHHU3MOB,
KMHETUYEeCKasi M MOTEHUUAJIbHAS SHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYHUHY C APYTMMU BEIUYUHAMH,
CTPOUTH rpaUKK U3yUYCHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUsl pbluara (0J0kKa),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYeCKOM
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATH NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolIde (DU3NUYECKUE BETWYUHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlauy 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJIUYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]ia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bu3MUECKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
Opennoyioxkenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAaXOJUTh OLIMOKM B XOJIe OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0/ ONBITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE U3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEpaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHUOOPOB C YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCsS Tela OT BPEMEHHU JBUKEHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IIIOMAAN COMNPUKOCHOBEHUS TEJl, CUIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIBI OT 00BbEMa
NOTPYKEHHON YacTH Tesa U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUW paBHOBECHUS pblyara u OJIOKOB), Y4acTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHNS,

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(HIIMEHT TOJE3HOr0 JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYysS TMPEAIOKCHHON WHCTPYKIIMH: TPHU
BBITIOJTHEHUN W3MEPEHUN COOHMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmMUcaHUs (B TOM YHCIE:
NOIIMITHAKHA, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaX (U3MYECKUX SBICHUH W HEOOXOIMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJAWTh  TpPHUMEpPhl  (HAXOAWTH HWHPOPMAIUIO O  TpHUMepax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MYSCKUX 3HAHUK B TOBCEIHEBHOM
KU3HM 11 oOecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popManuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM U TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBHIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITIOJIB30BATh MPHU BBHIMOJTHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CHOPABOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(DOPMAIIUY U3 OJHOU 3HAKOBOI CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPNKAHUS, B TOM



qyciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIA TOHATUUHBIM ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYILJICHUE NIPE3CHTALEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBbHOCTh  TPYIIbI,  BbICTPAUBAThH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonIy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tela, HACBHIIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3JlyXa, TeMmIepaTrypa, BHYTPCHHSS OJHEpPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIE, MPOBOJHUKU
U JUDJICKTPUKH, TIOCTOSHHBIN dJIEKTPUUESCKUN TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISPHbIC SIBJIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaumsaius (OTBEpAEeBaHHUE), KUIICHHE,
TeIJIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHMI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaloleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SIBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJICHUS B atMoc(depe, dMEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUUECKYIO 3a/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUESCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
bu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusl, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIUIOEMKOCTh BEIECTBAa, yJEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, YJeibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPSDKEHUE, CONPOTHBIICHUE NPOBOJHHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdoTa W  MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHHIIbI
(¢u3MUeCKUX BEJIWYMH, HAXOIUTh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(Gu3MUeCKyl0 BENMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3HUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KHHETHUECKON TEOpUHU
CTPOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JUisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Onopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBJICHHA,
($U3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJauyd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUISI pEIIeHUs 3a7a4d, BBHIOMPATh 3aKOHBI W (POPMYIIBI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTh pacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpEUINTh MpPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIECJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3NYECKUX SIBICHUN WU
¢du3ruecKnX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tl M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsAJ0B, B3aWMOJCHCTBUE ITOCTOSIHHBIX MAarHHTOB,



BU3YyQJIM3allMsl MAarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHuTOB, JEHUCTBUS
MarHUTHOTO TOJSI HAa MPOBOJAHHMK C TOKOM, CBOWCTBA JJIEKTPOMArHHTA,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpoBepsieMbIe MPEAINOIOKEHNUS, COOMPATh YCTAHOBKY M3 MPEAI0KEHHOTO
000pyIOBaHUS, OMUCHIBATH X0/ OIBITa U ()OPMYIUPOBATH BEIBOJIBI;
BBIMIOJIHATh ~ TPsIMBbIE  W3MEPEHHS ~ TEMIIEpaTypbl, OTHOCHUTEIHHOMN
BIOKHOCTH BO37yXa, CHJIBl TOKA, HANPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIWYMH, CPaBHUBATH
pe3yabTaThl U3MEPEHHH ¢ YUETOM 3a/1aHHOH a0COIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOW (PM3UYECKON BEIMUUHBI OT
ApPYyroil C  WCIONB30BAHHEM TMPSAMBIX HM3MEpEeHUH  (3aBUCUMOCTH
COTMPOTUBJICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAA MOMEPEIHOTO
CEYCHUS U YACIHHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOAHHUKA, CHIIBI TOKA,
WIYIIer0o 4epe3 TPOBOJHUK, OT HANPSHKEHWs] HAa MPOBOJHUKE,
WCCIIEJIOBAHWE TIOCJICIOBATEILHOTO W TapajuIeIbHOTO  COCJIMHEHUN
NPOBOJIHUKOB): TUIAHUPOBATh HCCIEIOBaHUE, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHsI, CIEAys TPEUIOKECHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl TOJYYSCHHOW 3aBUCUMOCTH B BHJE TaOnHil M TpadHKOB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHUs: (U3MYECKUX BeNUYUH (yIelabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKAa): MIAHUPOBATH HM3MEpPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUEHHUE BEINYUHBI,

co0JIro1aTh TIpaBUJia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOW DSHEPIUH, 3JIEKTPOOCBETUTEIHHbBIE
npubOpHEl, HarpeBaTeNbHbBIC HJIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
NpPEOXPAaHUTENH, FTEKTPOMATrHUT, JIEKTPOJIBUraTeh NOCTOSIHHOT'O TOKA),
WCIIONb3Ysl 3HAHUSA O CBOMCTBAX (PM3WYECKUX SIBICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, THTPOMETp, JIBUTATENb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JICKTPUUECKUX



[eNeil C MOCIe0BaTENbHBIM U MapaJUIETbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUCHUS AIIEMEHTOB JICKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpPHl  (HAXOAUTh  WH(OOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpAIeHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3J0POBBbSI W COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBECHUS B OKPYKAIOILEH CpeJie;

OCYIICCTBIISITh TOUCK HH(pOpManuu (GU3HYECKOTO COJACpPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJTHCHUHM YYCOHBIX 3aIaHH HAYYHO--TIOMYJISPHYIO
TUTEpaTypy (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3gaBaTh COOCTBCHHBIC INMHMCHbMEHHBIC W KpaTKHUE YCTHBIE COOOIICHHS,
0600mmass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATH PE3YyIbTaThl
IPOEKTHOW WJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIB30BaTh HM3YYCHHBIM TOHATUMHBIN  ammapar Kypca (u3ukw,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeesiaiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJICJIUThH 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIN BKIIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoHny 00yueHust B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHMYECKOTO NBIKCHHS, Jedhopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TAKECTH, a0COIIOTHO TBEPIOE TEINO,
LHEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U TaMMa-u3IydcHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE MO0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBUKEHUE, KOJIeOATENbHOE ABMXKEHHE (3aTyXalollue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp U CIOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHs CBETa,
€CTECTBEHHasl PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh TNPOSBICHUE U3YYCHHBIX (PU3MYECKUX SIBIEHUH B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE JIEWCTBHE BHUIAMMOIO,
yIbTpaUONETOBOIO M  PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHbBIN
pasivoakTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHHI Ha
OpraHM3M 4eJIOBEeKa), MPHU ITOM IEPEBOANUTH MPAKTUYECKYIO 3aj1ady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (HU3HUECKUX
SIBJICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBHJKEHUH, YCKOpPEHHUE, NEepEMEIIEHUE, MyTh, YIJ0Bas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MEXaHu4eckass paboTa M MOIIMHOCTh, NOTEHLUAJIbHAs DJHEPrus TeEJa,
HOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTCHIMAIbHASI SHEPIUs CHKATOU
OPYXXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHUOJ M YacTOoTa KOJeOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH MCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUsI M EOUHUIBl (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTHMH BEIMYUHAMU,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWsl 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHHS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOrO U MacCOBOTO YHCEI
IpU SIIEPHBIX PEAKUHUAX, IMPU ITOM JABaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATH
OPUYMHHO--CIIEJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JIOTUYECKUX LIAroB € OMOpOoW Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3anayd  (omuparouMecs Ha cucteMy u3  2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYJIBI, HEOOXOIUMBIE ISl PEHICHHS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH HOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPABUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
du3nuecknx CBOWCTB Tenl (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBHUCHUMOCTh IepUoAa KoJIeOaHWW MPYKUHHOTO
MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MaJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PACPOCTpaHEHUE CBETA,
pa3ioxeHue Oelloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB M300pakeHHs NpeaMmeTa B coOuparomieit
NUH3€, HaOJMIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHMCHIBAaTH XOJ ONbITA W  €ro  pe3yJibTaThl,
(GopMyIupPOBaTH BHIBOJBI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cCpeqHee 3HAaYeHHE H3MepsAeMOoil BelMMYuHBl ((OKYCHOE paccTOsHUE
coOuparomeli  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbHOro npudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
MCIIOJIb30BAaHUEM TPSMBIX W3MEpPEHUil (3aBUCUMOCTh IYTH OT BpPEMEHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KoneOaHnii MaTeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yria OTpakeHUsi CBETa OT yrija MaJcHUs U yIjia MpeJIOMJICHHs] OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTAHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHOM  3aBUCUMOCTHU
bu3MYeCKUX BEIWYMH B BHUAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE HW3MEpPEHUsT (PU3MYECKUX BEIMYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla IPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHUs], KECTKOCTh MPYKHUHBI, KOIPHUIIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoyieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasITHUKOB,
ONTHYECKasl Ccuja coOuparonield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh IKCIEPUMEHTAIbHYI) YCTAaHOBKY U
BBITIOJIHSITE U3MEPEHUS, CIIeNysl MPEITIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YIYETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
o0opy10BaHUEM;

pa3uyaTh OCHOBHBIC TMPU3HAKM M3YYEHHBIX (U3UUECKUX MOJICIICH:
MarepuajgbHas TOYKa, a0COJIOTHO TBEPAOE TEIO, TOYCUHBIM HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEiIb aToMma, HYKJIOHHAs
MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh TMPUHLIUMBI  JEUCTBUS HM3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHcaHus (B TOM YHCIE:
CIIUJIOMETpP, JAaTYHUKH TIIOJIOKCHHUS, PACCTOSIHUS W YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, IIepucKor, ¢oToanmapaTr, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JI03UMETp, KamMepa BuiabcoHa), HCHOJB3Yysd 3HAHHUSA O
CBOMCTBaX (PU3HYECKUX SBICHHH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIC PUCYHKH U3YYEHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX ITPOIIECCOB
MpU PEIICHUU Y4YEeOHO--TIPAKTUYECKUX 3aja4, ONTHYCCKUE CXEMBI s
MTOCTPOCHHMS N300paKEeHUH B INIOCKOM 3€pKalie U COOMpAIOIIeH JINH3E;
MPUBOAUTH  MPHUMEPHl  (HAXOAUTh  WHPOPMAIMIO O  MPHUMEpPax)
MPAKTHYECKOTO HKCIOJIb30BaHUSA (PU3NUECKUX 3HAHUH B ITOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoOopaMu U
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHUS 3JI0POBbsI U COOIOJICHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaIOIIEeH cpeie;



OCYIIECTBIATh TOUCK HHPOpMauu (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIHHBIX HICTOYHHUKOB;

MCTIOJIh30BaTh MPH BHIMOJHEHUH YUEOHBIX 33aJlaHUil HAyUHO--TIOMYJISPHYIO
auTepatypy (pusmUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (pU3UKd U COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/m IIporpamMmal Bcero IpakTnyeckue padoThbI oOpasoBaTe/IbHbIE
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEJTNINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHuueckoe JBMKCHUE 3 bubmiorexa LIOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

1 b K
3.3 Cwuna. Bunpr cun 14 nommorexa O
2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorexa LOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MomHOCTH 3 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1
5.3 MexaHunueckas 3Heprust 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68

12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 bubmorexa LOK
5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsiibl. 3apSKEHHbIC TEJla 7 1 bubnuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 bubmorexa OK
7 https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 bubnmorexa [IOK
1 https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

14




9 KUIIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 bubmmoreka [{OK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsauMmonelicTBue Tem 20 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6mmoreka [IOK
2.1 Me ecKue €0 7
XAHITHCCKHC KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHUE .3 8
XAHITHCCKHE BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15

Pa3nes 3. DileKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNIEKTPOMAarHuTHOE MOJIe U 6 bubnnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeroBble sIBJICHUS

4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 bubmorexa LOK
1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTOpuTE1bHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
nugposbie
KoauvecTBo yacon oGpasosaTeibHble
ecypchbl
Nen/m | Tema ypoka pecyp
IIpakTHYyeckue
Bceero
padoThI

| ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOIBI
®usnueckue SBICHUS 1

3 ®uU3NYECKUE BEIMYMHBI U UX U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIEepaTyphl MPU MOMOIIU KUJIKOCTHOTO 1 1
TEpPMOMETpA U JaTYUKA TeMIepaTypsl"”

5 Merto 11 HaydHOTO Mo3HaHus. Onucanue 1 bu6moreka [IOK
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAIbHOCTb MOJIETA IIAPUKA, ITYILIEHHOTO | |
TOPU30HTAIILHO, TeM O0JIbIIIe, YeM 0OJIbIlIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,
bu6mmoreka [IOK
7 JIOKa3bIBAIOUIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
bu6mmoreka [IOK
8 JIBUKEeHME YacTUIl BENECTBA 1
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenosanue «ONpITHI IO 1 1




HaOJIIOJICHUIO TEIUIOBOTO PaCHUIMPEHUS

razoB»
10 ArperatHbie COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.
bubauoreka [IOK
11 O6o06menne no pazneny «llepBorHayansHbie
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
2 Mexannueckoe aBrxeHne. PaBHoMmepHoe u bubnuotexa [JOK
HEPaBHOMEPHOE ABIKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
13 Cxopoctb. EqunHuIer ckopoctu
p S P https://m.edsoo.ru/ff0a079c
bu6moreka [IOK
14 Pacuer mytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ae4
bubnuotexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN 1
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemecTBa. Pacuetr Maccel u bubnuoteka [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPJOTO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubnuorexa [JOK
BemiecTna" https://m.edsoo.ru/ff0al123¢
19 Cuiia Kak XapaKTepUCTHUKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanyn)
MPYKUHBI OT MPUIIOKEHHOW CUITBD)
21 [[AIBnenue Tsarorenus. Cuina TKecTu
CBsi3b MEX1y CHJION TSAXKECTU U Maccou
Y bu6mmoreka [JOK
22 tena. Bec Tena. Pemenne 3a1au mo teme

"Cuna Tsoxkectu"”

https://m.edsoo.ru/ff0al778




3 Cuia TsKeCTH Ha APYrux IUlaHeTax. bubnmnoreka [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubmnoreka LIOK
24 Hswepettne cit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh Bubnuorexa [IOK
https://m.edsoo.ru/ff0al1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuotexa [JOK
OZHOM mpsAMOi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHOnelicTBYIOIAsA Crt"
)3 Cuna tpenus u €€ Buabl. TpeHne B mpupoie bubnuotexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4ueHune
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [JOK
CUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOIINUXCS TOBEPXHOCTEN»
30 Pewrenue 3aga4d Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHJIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I"paduyeckoe n300paskeHUE CHID», bubmorexa OK
. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAECHCTBYIOWIAS CHID»
KounTtponsHas paborta o temam:
0 «MexaHnuueckoe IBUKeHHE», «Macca,
IUIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cumy, «CHib
3 JlaBnenue. CiocoObl yMEHbIIICHUS U bubnuorexa [JOK
YBEIUYCHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHUS ra3a bubmmoreka [JOK

0T 00bEMa, TeMIepaTyphbl

https://m.edsoo.ru/ff0a2376




IIepenada naBineHus TBEPABIMU TEIAMH,

bubmunorexa LIOK

35 XKUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuoreka [IOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapienue B bu6mmoreka [IOK
KUJKOCTHU U Ta3e. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Cooduaroriecs cocyie! https://m.edsofru/ff032970
. bubnuotexa [JOK
39 I mapasmitieckuii mpece https://m.edsofru/fmam 36
40 Manomertpsl. [TopiiHeBOM KUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMu U IPUIHHBI €€ bubnuoreka [JOK
CYLLECTBOBAaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATMocdepHOe 1aBlieHHE E;fj;ﬁf;;gﬁllﬁf 0a2b5a
43 N3mepenue armocdepHoro naBneHus. OmbIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTBH aTMOC(HEPHOTO JAABJICHHS OT bubnuoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
naBjeHue"
elCTBHE KUJKOCTHU U Ta3a Ha
47 fOFpY)KeHHOCHB HUX TeNno. ApXxuMenoBa Bubmorexa LIOK
cia https://m.edsoo.ru/ff0a3276
43 JIabopatopHas pabota «Onpenenenue bubnuorexa [IOK

BBITAIKMBAIOLLIEH CUIIBL, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc




TCJI0, IIOTPYKCHHOC B )KUAKOCTBLY

JlaboparopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCMOCTH Beca Tea B

bubmnoreka LIOK

49 . . 1
BOJIE OT 00BbEMA NOTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIay
bubmnoreka LIOK
50 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH"
Pemenne 3agau no temaM: «IInaBanne
bu6mmoreka [IOK
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUIKOCTEH U Ta30B»
53 KonTtponbHas padoTa o teme «/laBienne
TBEPABIX TEN, )KUAKOCTEH U ra30B»
bubanoreka LJOK
54 Mexanuveckast pabora B
https://m.edsoo.ru/ff0a3f82
bubanoreka LIOK
55 MoutaocTts. EquHAIEI MOIIIHOCTH a
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE"
57 IIpocTteie Mexanu3Mbl. Priuar. PaBHoBeCHE
CHUJI Ha phlyare
Poryaru B TexHuke, ObITY U IPUPOJIE.
bubnuorexa [JOK
58 JIaGopatopHas pabota «VcciaenoBanue 0.5
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pblyara»
59 Pemenne 3agau 1mo Teme «Y cloBUS bu6mmoreka [JOK
paBHOBeCHS pbIYara» https://m.edsoo.ru/ff0a48a6
60 Koadduiment noneznoro neicTBust 0.5




MmexaHu3Ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaKIOHHOMU IIJIOCKOCTH

61 Pemenne 3agau o treme "Pabora, | bubmnoreka LIOK
MortrHocTh, KITA" https://m.edsoo.ru/ff0a4c48
& Mexanundeckas sHeprus. Kunernueckas u | bubnuoreka [IOK
IIOTEHIMAIbHAsA DHEPT U https://m.edsoo.ru/ff0a4252
. bu6mmoreka [IOK
63 3aKOH COXpaHEHHs] MEXaHUYECKON IHEPIUH 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"OKCIIEpUMEHTAIBHOE ONIPEECIICHHE
64 W3MEHEHUS KHHETUYECKON 1 1 1
MTOTEHITNATFHOW YHEPTUH TIPU CKAaThIBAaHUHT
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTtponpHas padota o teme «Pabora u |
MOIIHOCTb. DHEPT U
66 [ToBTOpenue. Pabora ¢ TekcTamu 1Mo Teme | bubnuoreka [IOK
"MexaHudeckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
[ToBTOpenue. Pabora ¢ TekcTamu 1o Teme
" .. . bu6moreka [IOK
67 JlaBiienue TBEPIBIX TEJ, )KUJAKOCTEH U 1
" https://m.edsoo.ru/ff0a4ffe
razoB
68 [ToBTOpenue. PaboTa ¢ TekcTamu mo Teme |
"Pabora. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

DJIEeKTPOHHbIE
nugposbie
KoauvecTBo yacoB obpasosaTesbHble
ecypchbl
Nen/m | Tema ypoka pecyp
IIpakTUyecku
Bcero P
e pa6oThI
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
. bubnuotexa [JOK
KHHETUYECKON TEOPUHU U UX OTIBITHBIC 1
https://m.edsoo.ru/ff0a5256
TTOITBEPOK ICHUS
Macca u pa3mep aTOMOB U MOJIEKYJT 1
Monenu TBEPAOTO, )KUAKOTO U 1 bubnuoreka [JOK
ra3000pa3HOr0 COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO H
ra3000pa3HOro COCTOSIHUM BEIlecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
KHMHETUYECKON TEOpUHU
bu6moreka [IOK
Kpucrannuueckue u amopdHsie Tena 1
https://m.edsoo.ru/ff0a5800
CmauuBaHuE U KallWJUISIPHOCTb. | bubmuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
T | bubnuorexa [JOK
€IJIOBOE PaCUIMPEHHE U CKATUE
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBM>)KEHUS YaCTHUII
Buytpennss sneprus. CriocoObl H3MEHEHHS 1 bubmuotexa [JOK




BHYTPEHHEH 3HEPruu

https://m.edsoo.ru/ff0a5c60

bubmunoreka LIOK

10 Bunpl Tenonepenauu
8 pedl https://m.edsoo.ru/ff0a6412
Vpoxk-koudepennus "[Ipaktudeckoe
P Pep P . bubmnoreka LIOK
11 HCIIOJIb30BAHUE TEIJIOBBIX CBOMCTRB BEIIECTB
" https://m.edsoo.ru/ff0a65c0
Y MaTepUasIoB B LIEJSAX SHEProcOepexeHUs
12 KonnuecTBo TemnoTsl. Y AenbHas bu6moreka [IOK
TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnuoreka [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJICHUS TETUIOOOMEHA TIPU CMENTHBaHUN buomorexa OK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTuei BOIBI
PacueT xomnuecTBa TEIIOTHL, HEOOXOMMOTO
15 JUIsl HATPEBAHUS TeJa U BBIJEISIEMOTO0 UM
MPU OXJIAKICHUU
16 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE
bubnuorexa [JOK
18 KPUCTAJUIMYECKUX TEJ. Y ebHas TemioTa
https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubmuoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuorexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwue. Y genpHas TemiaoTa bu6mmoreka [IOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO TaBICHHUS

https://m.edsoo.ru/ff0a786¢

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bubmnoreka LIOK

22 "Onpenenenre OTHOCUTEIFHON BIAKHOCTH
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
3 Pemrenue 3agau Ha onpeienieHNE BIAXKHOCTH
BO3JlyXa
[TpuHumb! paboThI TEMJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /[BuraTesns BHyTpEeHHETO
CrOpaHus
)5 KII/ TermoBoro npuratens. TenmoBbie bubnuotexa [JOK
JIBUTATENIH U 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHUS SHEPTUU
B TEIUIOBBIX IpoIEccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
" bubnuorexa [JOK
27 Tennossle sBieHus. M3MeHeHne
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BELIECTBA
Kontponbras padota no teme "TerioBbie
bu6moreka [IOK
28 siBJIeHUs. MI3MeHeHne arperaTHbIxX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BelllecTBa
29 Onekrpusanus ten. [IBa pona
ANEKTPUUECKUX 3apSI0B
30 Ypoxk-uccienoBanue "DiekTpusamus Tei
WHJYKIUEN U MIPU CONPUKOCHOBEHHUH"
31 B3anmopelicTBre 3apsKeHHBIX Tell. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
32 Dnektpuyeckoe nose. HanpskeHHOCTh bubmmoreka [JOK




aNeKTpudecKoro noJs. [IpuHnun
CYNEPHO3UIUH NEKTPUUECKUX TOJIEN

https://m.edsoo.ru/ff0a8a0a

Hocurenn QJICKTPUYCCKHX 3apsAa0B.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY U AUDIIEKTPUKH. 3aKOH bubmnoreka LIOK
COXpaHEHUs JIIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha TPUMEHEHUE CBOMCTB bubnuotexa [JOK
DJIEKTPUUYECKUX 3apPAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
bu6moreka [IOK
36 cymecTBoBaHusl. McTouHuKN
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
. bubnuotexa [JOK
37 JIeNCTBHS SIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 3JIEKTPUYECKOTO MOJIA Ha TPOBOIHUKHU U 1
JUBIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METaJlIax, JKUAKOCTAX bubnuoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHbIC YaCTH
A1 Cuna Toka. JlabopaTopHas pabora 0.5 bubnuoreka [IOK
"U3mepeHue u peryaupoBaHue CUibl Toka" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HampspkeHue. Boabtmerp.
" bubmuoreka [JOK
42 JlaGopaTtopHnas pabdota "U3mepeHue u 0.5
" https://m.edsoo.ru/ff0a9¢e14
pErylupoBaHUE HAMPSIKEHUS
43 ConpoTuBieHNE MPOBOAHUKA. Y IETBHOE bubmmoreka [JOK
COIIPOTHBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
44 JIaGopatopHas paboTa "3aBUCUMOCTh 1 bubnuorexa LIOK

QJICKTPUYCCKOT'O COITPOTUBJICHUA

https://m.edsoo.ru/ff0aa738




MIPOBOJIHUKA OT €r0 JUTUHBI, IJIOIIA H
MIONIEPEYHOI0 CEYEeHUs U MaTepuana”

3aBUCHUMOCTh CHJIBI TOKA OT HAIps>KCHUA.

bubmnoreka LIOK

45 3akon Oma Juist y4acTKa 1enu https://m.edsoo.ru/ff0aad4a
JlaboparopHuas padota "HMccrnenoanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuotexa [JOK
pE3UCTOP, OT CONMPOTUBIIECHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpspDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIHHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
43 CJI0KEHUS HAPSHKEHUM MpH bubnuotexa [JOK
MOCJIENOBATEIBHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npasuiia
49 JUIs CEIJ'II)I ]E)FOKa Ir)IpI/I HapaHJP;CHBI;)IOM ’ Bu6mmorera [IOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUTSL PA3IMYHOTO COEUHEHHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaboparopHas padota "Onpenenenue bubmuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue IenH 1 MoTpeOuTenu
N bubnuorexa [JOK
53 aJIeKTpUYEeCcKOi 3Hepruu B ObiTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [ToaroToBka K KOHTPOJLHOM paboTe MO TeEMe bu6moreka [JOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella

https://m.edsoo.ru/ff0abd2c




H uXx B3aumoacucTaus. I1ocToOSHHBIN
ANEKTPUUECKUH TOK"

KonTtposnsHas paboTa o teme
"DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea

bubmnoreka LIOK

55
H uXx B3aumoacucTaus. I1ocToOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 IlocTosTHHBIC MAarHUTEI, NX B3aNMO/ICHICTBHE
57 VYpok-uccnenosanue "M3ydeHue nonen | bubnuotexa [JOK
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
53 MarnuTtHoe 1nojie. MarautHoe 1nose 3eMIu U bu6moreka [IOK
€ro 3Ha4YeHHUE JUIA >KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarautHoe noJe
bu6moreka [IOK
59 ANEKTPUIECKOTO TOKa MarauTHoe 1mosie
https://m.edsoo.ru/ff0ac1d2
KaTyIIKH ¢ TOKOM
[IpumeHeHne 3JIeKTPOMAarHuTOB B TEXHHUKE.
" . bubnuoteka [JOK
60 JlabGopaTtopHnas pabora "M3ydeHue aecTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM
DIIEKTPOABUTATEIb IOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoABUTATEIICH B
. bu6moreka [IOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl ANEeKTpoABUraTeNs"
62 OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna
DnektporeHepatop. CrocoObl MOTydeHHUS
63 EKTPUUYECKOW SHEPTUU. DINEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH
64 [ToaroToBka K KOHTPOJKHOU paboTe MO TeEMe




"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"

65 KonTtposnsHas paboTa o teme | Bbubmuotexa [JOK
"DneKTpuuecKre U MarHUTHBIE sIBJIeHUA" https://m.edsoo.ru/ff0acb14

66 [ToBTOpenue. PaboTa ¢ TekcTamu Mo Teme | bubnuoreka [IOK
"TenuoBble siBIeHUA" https://m.edsoo.ru/ff0accSe
[ToBTOpenue. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [JOK

67 y ) 1
"IToCTOSIHHBIN 7eKTpUYECKU TOK" https://m.edsoo.ru/ff0acdc6

68 [ToBTOpenue.. Pabota ¢ Tekcramu 1o Teme |
"MaruutHsble siBIeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

DJIEeKTPOHHBIE
nugposbie
N KoJIH4ecTBO YACOB o0pa3oBaTejibHbIE
[
. Tema ypoka pecyper!
n/n P
IlpakTH4eckue
Bceero P
padoThI
| Mexanundeckoe ABuxeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIILHOCTD 1 bu6moreka [IOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bu6mmoreka [IOK
3 PaBHOMEpHOE NPAMOJIMHEITHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOJMHENHOE ABUKECHHE. |
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHEeNHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIODKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 paBHOYCKOpEeHHOTo aBmxeHus. ['paduk 1
CKOPOCTH
JlaGoparopnas padora "OnpeneneHue
PaTOpHAT b P bubmuoreka [{OK
7 YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JIBU>KEHUHU 110 HAKJIOHHOM TJIOCKOCTH
8 Cpoboanoe manenue tea. OnbITh [amunes 1
bu6mmoreka [JOK
9 PaBHOMEpHOE IBUXKEHUE IO OKPYKHOCTH. 1
https://m.edsoo.ru/ff0ael76




[Tepuon u yactora oOpamieHus. JInneitHas u
yTJIOBasi CKOPOCTH

10 [leHTpOoCTpEMUTENIBHOE YCKOPEHHE
11 [Iepssiii 3ak0H HproToHa. Bektop cuisl bubamorexa [TOK
https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHozelicTByIOImas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui Bubnworexa [IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
Hprorona https://m.edsoo.ru/ff0aebbe
bubmuoreka [JOK
15 Cuna ynpyrocti. 3akor I'yka https://m.edsogru/fanecaZ
16 Pemenue 3agau no reme «Cuia ynpyroctm»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Citna Tpenns bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuia TpeHUs» Eubmaorexa ITOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no reme "3akonsl HeroToHAa. bubmuoreka [{OK
Cuna ynpyrocru. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHHS https://m.edsoo.ru/ff0af044
% Ypok-koHpepenus "JIBukeHne Tex BOKpYr

T'paBUTAMOHHOTO ICHTpa (COHHC‘IH&H




cucrema). ['anaktuxu"

Pemrenue 3amag mo teme "Cuta TSHKECTH U

bubmunoreka LIOK

24
3aKOH BCEMHUPHOIO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
)5 [lepBas kocMHuecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKH.
26 AbcomotHo TBEpAOE Teno. PaBHOBecue bubnuoreka [JOK
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHT cunsl. LleHTp TsKecTH
)3 Pemenue 3agau mo reme "MOMEHT CHITBL. bu6moreka [IOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
" bubnuoreka [JOK
29 MexaHndueckoe IBIKECHHE.
. " https://m.edsoo.ru/ff0b0408
BsauMmonelicTsue Ten
KonTtponsHas padoTa o Teme
30 "MexaHn4ecKO€e IBHKEHUE bubnmoreia LIOK
COROE ABTIRCHHIE. https://m.edsoo.ru/ff0b0Gec
Bsaumonelicteue Ten
Nmnynec tena. Ummnynbe cuibl. 3aK0H
bu6mmoreka [IOK
31 COXpAaHEHUA UMITyJIbCca. YTIPYroe u
. https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBHE
0 Pemenue 3anau no teme "3aKkoH cOXpaHEHHUs bubnuorexa LIOK
uMmIynbca' https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepeHuus "PeakTuBHOE ABUKEHHE
B IIPUPOJE U TEXHUKE"
bu6moreka [IOK
34 Mexanunueckasi paboTa U MOIIHOCTb
p t https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U bubnuorexa LIOK




CHJIbI TPCHUMA

https://m.edsoo.ru/ff0b0db8

Jlaboparopnas pabota «OnpenerneHue
paboTHI CHUJIIBI TPEHHSI TPH PABHOMEPHOM

36
JBKEHUU TEJIa TI0 TOPU30HTAIIBHOM
MMOBEPXHOCTU»
37 Cas3b sHepruu U padoTsl. [loTeHnnanbHas
SHEPTUst
18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS PHEPTUH B MEXaHUKE
40 JlabopaTtopHnas paborta «3y4yenne 3akoHa bubnuorexa [JOK
COXpPaHEHUsI DHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxatomniue KojeOanus. BeIHyXIeHHBIC bubnuoreka [JOK
KoJsiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NMPY>KUHHBIA MasiTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 KoJIeOaHUH OT KECTKOCTHU MPYKUHBI U MACChI Bu6mmorera [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHEPrUn P MEXaHUYECKUX
KOJIeOaHUAX
JlaGoparopnas padora «OnpeaeircHue
PaTOpHAL p P N bubmuoreka [{OK
46 4acTOTHI U IEPHUOJA KOJIeOaHUN IPY>KUHHOTO
https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaGopaTtopHas paborta «IIpoBepka
PaTOpHAL p POBEP N bubmuoreka [{OK
47 HE3aBHCHMOCTH Tepro/ia KoueOaHuii rpysa,

MOABCHICHHOTO K HUTHU, OT MaCChI I'py3a»

https://m.edsoo.ru/ff0b197a




Mexaunueckue BoiHbl. CBOWCTBA

bubmunoreka LIOK
48 MeXaHU4eCKUX BOJH. [IpononbHbie 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJTHBI
49 Ypok-koHpepeHus "MexaHUIeCKHe BOJTHBI
B TBEpIOM Teie. CelicMudyeckue BOJTHBI"
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 VYpoxk-uccnenosanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI1 pe30HaHC
53 VYpoxk-koudepenius "YapTpa3ByK U bubnuorexa [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
" bubnuoreka [JOK
54 3aKkoHbI COXpaHeHHUs. MexaHn4yeckue
" https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJIHBI
KonTtponbHas padoTa o Teme "3aKkoHbI
55 coxpaHeHUs. MexaHn4ecKue KoaeOanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcnionb3oBaHue bubmuoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3ydyeHne cBOICTB
bu6moreka [IOK
59 3JIEKTPOMAarHUTHBIX BOJIH C IOMOILBIO

MoOMIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c




Pemenne 3amaq Ha OMpCACIICHUC YaCTOThI U

60 .
JUIMHBI 3JIEKTPOMAarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas IpUpojia CBETa. bubnuotexa [JOK
Ckopoctb cBeta. BosiHOBBIE CBOIICTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubmnoreka LIOK
62 pacnpocTtpaneHue cseta. 3arMeHust CoaHIa
https://m.edsoo.ru/ff0b3658
n JIyHbl
3aKoH oTpakeHHs cBeTa. 3epkaina. Pemenue
bu6mmoreka [IOK
63 3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH IPEITOMIICHUS bubnuoreka [JOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
bu6moreka [IOK
65 Hcnonp30BaHMEe MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTpa)XeHMsI B ONTHYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "VMccnenoBanue
66 3aBUCHUMOCTH YTIJIa IPEJTOMIICHHUSI CBETOBOTO
Jy4ya OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexio""
Ypoxk-koupepennus "Hcnonp3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"
bubmuoreka [JOK
68 JIun3bl. OnTHyeckas cuja JIMH3BI 1
https://m.edsoo.ru/ffOb3{2c
. bubmmoreka [JOK
69 ITocTpoenue n3o6pakeHui B TMH3aX H
https://m.edsoo.ru/ff0b444a
70 JlaGopatopHas pabota "OnpezneneHue bubnuorexa LIOK

(hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI

https://m.edsoo.ru/ff0b4206




coOuparorieii JTUH3bI"

Ypok-koHpepenmus "OnTudyeckre TUH30BbIC

bubmunoreka LIOK

71
npubopsr" https://m.edsoo.ru/ff0cOa7e
b K
72 ['na3 xak ontuueckas cucrema. 3peHue noamorexa HO
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "ledexts 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B criekTp. ONbITHI
bu6mmoreka [IOK
74 Herotona. CnoxeHue crieKTpaJbHbIX [[BETOB.
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopaTtopnast pabota "OMBITHI 11O
75 pa3IoKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubnuotexa [JOK
BOCHPUATHIO LIBETA IPEIAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 [IBETOBbIC (PUIHTPHI"
VYpok-npaktukyMm "BosiHOBBEIE CBOWICTBA
76 CBeTa: Iucriepcusi, UHTephepeHITUs U
mudpakus"”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue U MOrjoeHNe CBeTa aTOMOM. bubmuoreka [JOK
KBantsl. JIuHeituaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "HabmoeHue ciekTpoB bubmuoreka [JOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 PannoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hykionnas bubmmoreka [JOK

MOJI€ENb

https://m.edsoo.ru/ffOc18ac




bubnunorexa LIOK

83 PagnoaxkTtuBHbIe IpeBparieHust. M30Tomnsl
https://m.edsoo.ru/ff0clal4

%4 Pemenue 3agau no teme: "PannoakTuBHBIC bu6mmoreka [IOK
npespaieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuon monmypacnana

26 Ypoxk-koHpepenius "PagunoakTuBHbIE bubnuotexa [JOK
W3JIYy4eHHS B IPUPOJIE, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnuoreka [JOK
3apsiA0BOTO M MAacCOBOTI'0 YHUCEI https://m.edsoo.ru/ff0c1c58

28 OHeprus CBs3U aTOMHBIX s7ep. CBsA3b MacChl bubmuoreka [JOK
U DHEPruu https://m.edsoo.ru/ffOc1d7a
Pemenue 3agau no reme "SnepHeie

89 peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bubnuoreka [JOK
Hctounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHast sHEpPreTUKA.

91 JleficTBUS palMOaKTUBHBIX U3yYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOM paboTe MO Teme

9 "DIeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUs"

KouTtponbHas paborta o teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBIeHUS"
94 [ToBTOpenue, 0606menue. JlabopatopHbie bubmmoreka [JOK

paboTsl o Kypey "B3aumoneiictsue Ten"

https://m.edsoo.ru/ff0c245a




[ToBTOpenue, o6odmenue. Penenne

bubmunoreka LIOK
95 pacyeTHBIX U KaYEeCTBEHHBIX 3aJ1a4 110 TEME 1
" " https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl
[ToBTOpenue, o6o0menue. Pemenne
bubmnoreka LIOK
96 pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME 1
o https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpenue, 0606menue. Pemenue
bu6moreka [IOK
97 pacyeTHBIX U KaUYEeCTBEHHBIX 3aJ1a4 110 TEME 1
" " https://m.edsoo.ru/ff0c2b30
KII[ anexTpoycTaHOBOK
08 [ToBTOpenue, o606menue. JlaboparopHsie 1 1 bubnuotexa [JOK
paboTsl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuoreka [JOK
99 TEKCTaMU 10 TeMe "3aKOHbI COXpaHEHUs B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKe
100 [ToBTOpenue, o606menue. Pabora ¢ | bubnuoreka [JOK
tekctamu 1o Teme "Konebanus u BosgHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Padora ¢ | bubnuoreka [JOK
TekcTaMu 1o Teme "CBeToBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTtaMu 1o Teme "KBaHToBast U siiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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