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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o gu3mMKe Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHusl COCTaBJICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON IporpaMmsbl, npeactaBieHHbIX B PI'OC O0O0, a Taxke ¢ yuéToM deaepaibHON
paboueii mporpammsl BoctiuTanus U Konnenuuun npenogasanus yaeOHOTo npenmera «Pu3nkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHOM OcHOBe. B mporpaMme 1mo ¢u3uke yduTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npenmera B peanmusanuu  TpeboBanuii GI'OC OOO K IUTaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOYy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre ydyeOHOro MaTepualia 1o rojam
o0ydeHust (1o Kjiaccam), MpeajgaraetT HPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKON TOMOIIM YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY IpeIMETY.
OwusmKa ABISAETCS CHCTEMOOOPA3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJIBKY (pH3MUecKue 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢u3nueckoil reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT HaubOosiee siICHble 00pa3lbl NPHUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OnHa W3 TIIaBHBIX 337ad (U3MUECKOro 00pa3oBaHMs B CTPYKType o0miero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0y4aromuxcs.
N3yuyenne ¢us3nku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4HO OOBSCHSTDH SIBICHUS,
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIy4YEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEIECHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «®Puznka» B 00pa30BaTENIbHBIX OpraHU3aIUAX
Poccuiickoit ®@enepanuy, peaau3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus pU3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymed mnpodeccnoHaIbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JalbHEHUIIIEMY 00yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOIUX 3a1a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHMUYECKHX, TETNIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e nnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUWH HaOMIOJATh MPHUPOAHBIC SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIOJIb30BAaHHEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBoecHHE MNPUEMOB PabOThl ¢ HHPOpMAIUEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cdepaMu mpoheCCUOHATHLHON JACSITEILHOCTH, CBSI3aHHBIMU C (U3HUKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno Gu3muke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpOBeIeHUsl J1abOpaTOPHBIX padoOT U
OTIBITOB C YU4ETOM UHIUBUIYAIbHBIX OCOOCHHOCTEH 00yUYaroImmXcs, CIUCKa YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. Ousznyeckue SABICHUA: MEXaHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka m npyrue ecTeCTBEHHBIE HayKH H3y4dalOT NMpHUpony. EcTecTBeHHO-HAy4YHBIH
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHue HalOmogaemMoro sBiaeHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJIICHHS.

2. dusuueckue NpuOOPHl M MpOLEAypa NPSIMbIX U3MEPEHHUI aHATOTOBBIM M IU(POBBIM

puOOpPOM.

Jlabopamopnwvie pabomot u onvimol.

OmnpeneneHne EHbI IEIEHUS KaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TEN.
WN3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccienoBaHHMs IO MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJIETA IIapUKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBbIIIE BHICOTA ITyCKa.

Pa3nen 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

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

kL=

JBwxenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHUS YACTHUI[ C TEMIIEPaTypOM.
BbpoyHoBckoe nBmxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTa/TMYecKux) Teld. B3auMOCBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTHU arperatHbiX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OueHka auamMeTpa aToMa METOJIOM PSIOB (C UCMOIb30BaHuEeM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paszgea 3. /[BuskeHue U B3aUMOAeCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell Kak NpUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Ten. Macca kak Mepa umHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBlIeHNe TAroTeHuUs U cuiia TsbkecTr. Cuiia TshKecTu
Ha Apyrux mia"netax. Bec rena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX IO OJHOM MPSIMOIA.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHU U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO JIBUKEHHS.

HabumroneHue sBjaeHUS] MHEPIUH.

HabGmonenre n3smMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBIKEHHUs (IIapuKa B >KUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXEHHsS Opycka WM IIapUKa MO HAKIOHHOU

A

MIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO TeEa.

4. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTHKEHUS (IedopMaluu) Mpy>KUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETHYEHU aBieHus. [{aBienue rasza. 3aBUCUMOCTD
JaBJIEHU Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBnenust TBEPABIMH TEJIaMU, )KUJIKOCTAMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MalvHbl. 3aBUCHUMOCTH JIaBJICHUS KUJIKOCTH OT
ryounsl.  ['mapocratmdeckuii  mapagokc. CooOmiarommecs cocyasl.  ['mapaBinueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. OnbiTr Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Nk L=



3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JIEMCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLLIEH CUJIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Macchl Tena.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH TeJla U OT TUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpeIeieHue e
rPYy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MII0CKOCTh. [IpaBuiio paBHOBECHS phIuara.
[IpumeHneHue mpaBuiIa paBHOBecHs pblduara K Onoky. «3omotoe mpaBwmiio» Mexanuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 nmoreHuaibtas sueprus. [IpeBpaiienue o1Horo
BHJIa MEXAHUYECKOM YHEPrUHU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuvie padbomut u onvimol.
1. Ompenenenue paboOThl CHIBI TPEHHUS TPU PABHOMEPHOM JIBWKEHHU Tela I10
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycloBHIl paBHOBECHS pbluara.
3. Usmepenue KIIJl HakTOHHOM MJIOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUS MEXAaHUYECKOM dHEPIUN.
8 KUIACC

Pa3nen 6. TenioBble sIBJIEHNS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJI. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TeroBoe
pacIIMpeHne U CKaTHe.

Temmneparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHUS YaCTHII.
Buytpennss sneprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEePTUu: TeIUIonepeaya i COBEpIICHNE

paboTHI.

Bungsr TCIIoNEepCaaqyn: TCIJIONIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBEpIeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEIU U 3alllMTa OKPYKaIOLIEH Cpebl.

3aK0OH COXpaHEHUs U MPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHIYKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaioBoro pacuimpeHust Tel.

V3meHeHure AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UITU OXJIAXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypshl.

Buae! Tenionepenaun.

OxaxkJIeHue Mpu COBEPIIIEHUU PabOTHI.

9. HarpeBanue npu coBepiIeHUN PadOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGmroneHue KumeHwus.

12. HabGnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Monenu TEmI0BbIX IBUTaTENIEH.

Jlabopamopnovie pabomot u onvimel.

OnbIThI 110 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKECHHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUsSI BO3JayXa OT €ro oOnéMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IlpoBepka THUMOTE3bl IUHEHHOW 3aBUCHUMOCTH JMJIWHBI CTOJOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HaOmroneHue M3MeHEHUs] BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TelIonepeaadu u
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBieHUS TEIIIOOOMEHA TPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOMBI.

9. OmpeneneHue KOIWYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOW MpH TEIIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Onpenenenvie yaenbHOU TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporuecca ucCrnapeHusl.

12. Onpenenenrie OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenvie yaenbHOW TEIIOTHI IIJIABJIEHUS JIbJA.
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Pazgen 7. diiekTpuyeckne 1 MarHMTHbIE SIBJICHUS.

OnekTpusanus Tel. J[Ba poaa 3JeKTprUuecKuX 3apa10B. BzanmoaelicTBre 3apsskeHHbBIX TEIL.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apSA0B U
pPacCcTOSTHUSL MEX]Ty TEJIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHBIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aTtoMa. IIpOBOIHHKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTrO 3apsa/a.

ONEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOrO TOKA. McTouHuKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OneKTpudyeckoe HampspbkeHue. ComnmpoTuBieHHE
IIPOBOJHMKA. YJIEIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U MOTPeOUTENHN IIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuThHl. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarnuTHoe IIOJE.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISt
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTrelb IIOCTOSHHOrO ToKa. Mcnoisbp3oBaHue
JJIEKTPOABUIaTENIEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHs] ANEKTPUUECKOW HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBJISIEMbBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DneKTpocTaTU4eCKast UHIYKIIMS.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHu€e CUIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS 2IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B KHUJIKOCTH.
. I'a3oBBI1 paspsa.
. I3MepeHnue cuibpl TOKa aMIepMeTpOM.
. U3MepeHnue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHUM.
. B3aumoeicTBue NOCTOSIHHBIX MarHUTOB.
. MozennpoBaHue HEBO3MOXXHOCTHU Pa3AeIE€HUs MOJICOB MarHUTAa.
. MonienrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
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. OnsIT Dpcrena.
. MarnuTtHoe nojie Toka. JIeKTPOMarHmr.
. JleficTB€ MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
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. DIEeKTpOIBUTATENb TOCTOSIHHOTO TOKa.

. UccnenoBanue siBIeHUS AIEKTPOMarHUTHOM MHYKITHH.

. OnbiTel @apagest.

. 3aBUCUMOCTb HalpaBJIEHUs MHIYKIIMOHHOIO TOKA OT YCIOBUH €r0 BO3HUKHOBEHHUSI.
. DIeKTporeHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIMHU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJHUKH U IUAJICKTPUKH.
COopka u mpoBepKka padOoThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAPsHKCHUS.

A

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.
7. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU IONIEPEYHOr0 CEYEHUS U MaTepHala.
8. TlpoBepka npaBuiia CI0XKEHUS HANPSKEHUH TP OCIEI0BATEIbHOM COEAMHEHUN ABYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuia JUisl CUJIbI TOKA IIPY MAapAJJICIIBHOM COEAMHEHUN PE3UCTOPOB.
10. Onpenenenne paboThl MEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. Onpenenenrie MOIHOCTH IEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYHIETO YEPE3 JIAMIIOUKY, OT HAIIPSDHKEHUS Ha
HEH.
13. Onpenenenue KI1/] narpeBarens.
14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
15. U3yyeHue MarHWTHOrO TMOJ TIOCTOSHHBIX MAarHUTOB MNpPH HUX OOBEAUHEHUH U
pa3JelIeHuN.
16. VccnenoBanue AeMCTBUSI AJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJICHCTBUS KATYILIKH C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPaBJICHUS TOKA B KaTYIIKE.
18. 3yueHue neiicTBU MarHUTHOT'O NOJISL HA IPOBOJHUK C TOKOM.
19. KoncrpynpoBanue u u3y4eHue padoThI JJIEKTPOABUTATEIS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.
21. OnbITEl MO HCCIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMH: HMCCIEA0BaHUE
W3MEHEHUH 3HAYECHMs] U HAIPABJIEHUS MHAYKLIIMOHHOIO TOKa.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABHXKeHHE. HepaBHOMepHOe
npsiMoiuHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE JBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerortoHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMSA. YCKOpEHHE CBOOOJHOTO TaJCHHMS.
JBmxenue manet Bokpyr ConnHua. [lepBas kocmuyeckas ckopocTs. HeBecoOMOCTh 1 eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOUKHA. AOCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Wmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, TpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd NOBCPXHOCTHIO 3CMIIM.

IToTrenumanbpHas 3Heprus c:xaroy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.
Hemoncmpayuu.

l.
2.
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7.

8.

9.

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

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue myTeil U TPaeKTOPUI IBUKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTEIBHO
pa3HbIX TeJ OTCUETA.

N3mepeHue cKOpoCTH U YCKOPEHHsI IPSIMOJIMHENHOTO ABUKEHMSL.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumroienne ABM>XEHUS Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMYeCKUX SBJICHUH, IPOUCXOAIIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHs TeIa OT MAacChl TeNNa U ICHCTBYIOLIEH Ha HErO CHJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUU TEIL.

M3meHeHue Beca Tela Ipu YCKOPEHHOM JIBUKEHHUU.

[Tepenaua umnysbca Mpu B3aMMOAEHCTBUH TEJI.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUH TEJl.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUU.

HaGnronenue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MeXaHU4YeCKOW SHEPTUH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKHUHBI.

Jlabopamopnuvie pabomul u onvimol.

1.

*

KoHcTpynpoBanue Tpakra Uil pa3roHa M JAJBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
[IapuKa ujin TCJICIKKU.

Omnpenenenue cperHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.

OnpeneneHue ycKOpeHHMs Tejla IPU PAaBHOYCKOPEHHOM JIBMJKEHHU I0 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHHUHU 0€3
Ha4aJIbHOM CKOPOCTH.

[TpoBepka runoTesbl: €ciiu MpH PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadalIbHON CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEYETHBIX YHUCCII, TO COOTBETCTBYIOIIUEC ITPOMCKYTKH BPCMECHU
OJIWNHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHUSL.

Omnpenenenne korpuueHTa TPEHUS CKOJIbKEHHUS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onipenenenue pabOTHl CHUJIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HETOABIKHOTO U TOABHKHOT'O OJIOKOB.

11. N3ydyeHue 3aKk0HA COXpPaHEHUS IHEPTHM.

Pa3zgen 9. Mexanndeckue Ko1e0aHus U BOJHEIL.

KonebartenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MareMatud4ecKuil M NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpoponpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj JeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.

PacnipocTpanenre npofoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habmtoienue 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEpUOJIa KOJIeOaHUI MaTeMaTHYECKOT0 MasiTHUKA.

2. Omnpenenenue 4acTOTHI U MEPHO/Ia KOIeOaHUI MPYKUHHOTO MAaATHHKA.

3. MHccnepoBanue 3aBUCHMOCTH IEpHOJAA KOJEOAHWI MMOABEUICHHOTO K HUTH Tpy3a OT

A

JUTUHBI HUTH.
4. HWccrnenoBaHue 3aBUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMOCTH TEpHOJa KoJeOaHUW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OmnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IEPHUO/1a KOJIeOaHH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHne yCKOpeHHUs CBOOOIHOTO IMaICHHUS.
Pa3nen 10. DiieKTpoMarHuTHoe 1moJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoOMarHuTHBIX BOJH. Mcronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3ydeHue CBOMCTB IEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnionb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. OmnTmueckas cuctema ¢oToamnmapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30pPKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CokeHne CIeKTpalbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

9.
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[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

OnTuyeckuii CBETOBOI.

Xon tyueit B coOuparomei JuHse.

XoJ1 Ty4deil B pacCcerBaroIIeH JIMH3E.

[Tony4yenne n3o00paxeHuii C MOMOIIBIO JIUH3.

[Tpunun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

10. Mogensb rnasa.

11. Pa3noxxenue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX 1IBETOB.
Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.
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HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK U300paXKEeHUs TIPEIMETa B IIOCKOM 3€pKaie.
HccnenoBanue 3aBUCHMOCTH YTJia MPEJIOMJICHUSI CBETOBOTO Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpITBl IO BOCIPHSTHIO I[BETa MPEIMETOB NPU HMX HAOIIONECHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanetapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyknonnass moxens atomHoro sapa. M3oronsl. PanunoaktuBHble mnpeBpaimeHus. Ilepuon
MoJIypacnaaa aTOMHBIX sIJiep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MAaCCOBOTO UMCEN. DHEPTUs CBSI3U
aTOMHBIX siziep. CBsI3b Macchl ¥ d)HEpruu. Peakunu cuHTe3a u aeneHus saep. VIcTouHuku sHeprun
Connua u 3B€31.

Snepnas snepretuka. JIeiicTBUS paJuOaKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHUs U NOTJIOIIECHHUS.

2. CnekTpsl pa3IM4YHBIX Ta30B.

3. CnekTp BoJiopoJa.

4. HaGmoaenue TpekoB B kamepe Bubcona.

5. Paborta cuérurka HOHU3UPYIOIIUX U3ITYYEeHUH.

6. Perucrpauus u3iydeHus IpUpOIHBIX MUHEPAJIIOB U MIPOYKTOB.

Jlabopamopuvie pabomul u onvimol.

1.

Ha6J'IIOI[eHI/Ie CIUIOIITHBIX M TUHEHYATHIX CIICKTPOB U3JTYUCHUA.



2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE HHEPrHMHM YacTHIBl MO TOPMO3HOMY NyTH (MO

¢dororpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHUTENBEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipu u3yuyeHnn JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOECHHME HAYYHBIX METOJI0B MCCIIEJOBAHUS IBIICHUN IPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
O0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIEe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3Jeia pealn3yeTcs 3a CYET TOro,
YTO 00yYarOLIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HambOOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIpuMep, MPaKTHYECKOTO MUCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YPHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

(] mposiBIeHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOi
HayKH;

(] IEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAUUMBIX M 3TUYECKUX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

[J 0CO3HAaHME BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JIEATEIIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[ BOCHIpHUSTHE 3CTETUYECKUX KauyecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 TO3HAHHUA:

] oco3HaHMEe EHHOCTH (HM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHILIEH COCTABIISIIOLIEH KYJIbTYpBI,

(] pa3BUTHE HAYYHOM JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

(] oco3HaHue EHHOCTH 0E€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIIOTUIECKOM MHPE,
BaYKHOCTH IMPaBUJI 0€30MaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ AJEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

1 cpopMHpOBaHHOCTH HaBbIKA peduIeKCUH, IPU3HAHUE CBOETO MTPpaBa Ha OIIMOKY M TAKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTAHUSA:

[] akTHBHOE Y4acTHe€ B PELIEHUH MPAKTHYECKHX 33aJay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHu3alH, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COIMaIbHOM HapaBIeHHOCTH, TPEOYIOIINX
B TOM 4HCJI€ U (U3NUECKUX 3HAHUI;

[l mHTEpeC K MPAKTUYECKOMY M3YyUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOMH;

7) 3IKOI0THYECKOr0 BOCTIMTAHUSA

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHWHM JUIsl pelieHus 3a1ad B oOsactu
OKpY>KaroIlel Cpeibl, INITAHUPOBAHMSI TIOCTYIIKOB ¥ OLIEHKU MX BO3MOXKHBIX NIOCIEACTBUM JUIs
OKPY’KaIOILEN Cpebl;

[ ocozHaHue r100ATBHOrO XapakTepa 3KOJIOIHYECKHX MpoOeM U MyTel uX peleHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUHM TMPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

(] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TEIbHOCTb;

(] moTpeOHOCTh, B (OPMUPOBAHUU HOBBIX 3HAHWUN, B TOM 4Hcie (OPMYIUPOBATH HJEH,
MOHATUS, TUIIOTE3bI 0 PU3NYECKUX 00BEKTAX U SBICHUSX;

[] oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o [] CTPCMIJICHHUC aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBA3U MIPUPOILI, OGH.[GCTBa 1 3KOHOMHKU,

B TOM YHCJIE€ C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e [] omeHKa CBOMX JEHCTBHM C y4€TOM BIIMSAHUS Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX

Ir100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHBbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBbIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (1)I/ISI/I‘~IGCKI/IX SIBIICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIBUTATh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMUH;
CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemeHns yueOHoi (pu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKMX BAapUaHTOB pEIICHUs, BBIOOp HamOoyiee MOIXOMAAINIEr0 € Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA:

MCIIOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DU3UUECKUN
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
MCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEJOBAHMUS,;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAINIOJIOKCHUS 00 nx Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PA3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpOChl MPHU TIOUCKE W OTOOpe
uH(GOpPMAIIUY WIH JAHHBIX ¢ YUETOM MPENIoKEeHHOW yueOHOU (hr3ruecKoi 3aaauu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAIIUIO PA3THMUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpMy MpeacTaBieHus WHpopMmanuu u
WUTIOCTPUPOBATh PEIIAEMble 3aJa4l HECJIOKHBIMU CXEMaMH, JharpaMMmMaMu, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J€ OOCYXIEHHS Y4eOHOro maTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh WJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MMOIepKaHne OJIaroKenaTeIbHOCTH OOIICHNUS;
COMNOCTABJIATH CBOM CYXKJIEHUS C CYXKICHUSIMH JPYrMX YYaCTHUKOB JIHAJIOTa,
00HapyY>XMBATh Pa3IU4He U CXOACTBO MMO3UIIMIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMMCHMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJTHEHHOTO  (PU3UYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh ¥ UCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JIEATENIBHOCTH, OPraHW30BBIBATH JCHCTBUSA MO €€
JIOCTH>KCHHIO: PACTIPEACIISITh PO, 00CYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pPa0OThI, JAOCTUTAs KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OILICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOILIUI MPOIYKT [0 KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JelCcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMYHBIX IOAXO0JAX HPUHATHUS PpEHIeHUN (MHIUBUAYaAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPyIIo);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIaracMble BApUAHThI PEIICHU;

Jien1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHNUE.

CﬂMOKOHTpOJIb, IMOLIHMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U IpeyiaraTh IJ1aH €€ N3MEHEHMUS;

OOBSICHATH MPUYMHBI TIOCTUKEHUS (HEAOCTHKEHHS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yibTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJ0BEKa B XOJE CIOpa WM JTUCKYCCUU HA HAyYHYIO
TEMY, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU pEmeHUH (QU3NYECKUX 3a1ad Wi B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

MNPEIMETHBIE PE3YJIBTATHI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

UCIIONIb30BAaTh TOHATHS: (U3MYecKMe W XUMHYECKHE SIBICHHS, HaOIIOACHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
IBIDKCHHE  (paBHOMEpHOE, HEPaBHOMEpPHOE,  MPSAMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pa3nu4ath sBieHus (quddy3usi, TEIUIOBOE IBUKCHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBIKEHUE, WHEPLUs, B3aUMOJCHCTBHUE TEJl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BPAIICHUS, Iepeiada JaBJICHHUS TBEPIBIMHU TEJIAMH,
KHUIKOCTSIMH M Tra3aMu, arMoc(epHOe [aBlICHHWE, IUIABaHWE TeJl, IPEBpAILCHHS
MEXAHUYECKOM HEPIUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YUCIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IIPUPOAC: IMPUMCPbI ABMXXCHHUA C pPa3IMYHbIMU
CKOPOCTSMU B JKMBOH W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC(EpHOro MaBICHUS Ha >KUBOW OpPraHHW3M, IUIaBaHUE PHIO,
pbhlYaryd B TeJie YeIOoBEKa, MPU 3TOM IEPEBOJIUThH MPAKTHYECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIB3YH (1)I/I3I/I‘-IGCKI/I€
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHUsI, aBjieHue (TBEPIOro
Tena, XUIKOCTH, Ta3a), BHITAJIKHMBAIOIIAs CHJIA, MEXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOE)(b(l)I/IIII/IeHT IIOJIE3HOT'O HeﬁCTBHﬂ MEXaHU3MOB,
KHHETHYCCKAass W IIOTCHIIMAJIbHAas1 3Heprm[), IIpyu OIMHMCAaHUU IIPABUJIIBHO TPAKTOBATH
(bu3nuecKnii CMbIC UCOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYUHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3UUYECKHX
BEJIMYHH;

XapaKTCPHU30BaATh CBOMCTBA TECII, (1)PI31/I‘~IGCKI/I€ SABJICHUS W IIPOLCCCHI, UCITIOJIB3Ys ITpaBuJIa
CJIO’KEHUS I (B/I0JIb O/IHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
OpaBUIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMs] MEXaHWYECKOW 3HEpPIruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCbIBATh €ro MaTCMAaTHYCCKOC BBIPAXKCHUC,

OOBICHATH (1)I/ISI/I‘ICCKI/IG SABJICHUSA, TPOLECCHI 1 CBOICTBa TECJI, B TOM YHCJIC U B KOHTCKCTEC
CI/ITyaIII/II\/’I MPAKTUKO-OPUECHTHUPOBAHHOT'O XapaxkTepa: BBIABIIATH IMPUYHUHHO-
-CJIe/ICTBEHHBIE CBS3U, CTPOUTH 00bsACHEHHE U3 1—2 JOrMYecKHX I1aroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBA3BIBAIOIIINEC (1)PI31/I‘-I€CKI/IG BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBU: 3a/1a4M 3al1MChIBATH
KpaTKOe YCJIOBHE, MOJACTaBIATh (hU3HUECKHE BETUYMHBI B (OPMYJBl U NPOBOJIUTH
pacyérbl, HAXOAWUTh CIPABOYHbIC [aHHbIE, HEOOXOAMMBIE MJIsi peLIeHUs 3a71ad,
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOHN (pU3MUecKOi BETMUHHBI,



pacro3HaBaTth MpoOJIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINOJIOKEHHE (THIOTE3Y),
pa3in4ath ¥ WHTEPIPETHPOBATH MOIYYEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKH B XOJ€
OIbITA, JIEJATh BBIBOJIBI [10 €70 PE3y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTaHOBKY U3
IPEI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATE X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATh NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOILAAU
COIPUKOCHOBEHHMSI TeJI, CUJIbl YIPYTOCTH OT YIUIMHEHMS IIPYXKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMA TeJ, YCIOBHI paBHOBecHs pblyara U OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHusi, clenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOyYECHHON
3aBHCUMOCTH (PM3UYECKHUX BEITHMYUH B BUJIE TIPEAJIOKEHHBIX TaOJIUI] ¥ TpaduKOB, A€TIaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJIECHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIas Ha MOIPYKEHHOE B KHUAKOCTb TEJO,
KOO PHUIHUEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl HPEAIOKECHHON
MHCTPYKILMU: IIPU BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3blBaTh MPUHIMNBI JCHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOBIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMNMCAaHHA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM A OoOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTHYECKOTOo TIOBEIEHUS B
OKpYXKarolleH cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3INYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--IIONYJISIPHYIO JIUTEPATYPy
($U3MIeCKOro coaepKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl cetu MIHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHus, B TOM YHUCiIe MyOJINYHO J1eaTh
KpaTKHe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM yU4EOHBIX UCCIECIOBAHUH, IIPH 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA anmapar Kypca (usukw,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPyIIE B COOTBETCTBUU C ITIOCTABJICHHBIMU 3a/1a4aMH, CIEAUTD 3a BBIIIOJIHEHUEM IUIAHA
NeMCTBUHM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIAJ B JESITEIbHOCTH TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca W pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE AaTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)XHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsl, dJIEKTPUUYECKOE
T0JI€, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUM TOK, MATHUTHOE IOJIE;
pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, WU3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJICHCTBUE
3apsSa0B, ACHUCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IOJI1 HA MPOBOJHUK C TOKOM, DJIEKTPOMATHUTHAs
WHIAYKIUSA) 1O OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHHE W3YYEHHBIX (PU3NYECKUX SBICHUHI B OKPYXKAIOIEM MHUPE, B
TOM 4Hclie (U3NUecKue SBJICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATSHKCHHE U
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uzinydenue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHE SIBICHUS B aTMOC(epe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apei¢ MoJIr0CoB, POJib MATHUTHOTO OJIS JUIS )KU3HH Ha 3emiie, OJIspHOe
CHUsSHHME, TIPH DTOM TMIEPEBOAUTH TMPAKTHYECKYIO 3a/ladyy B Y4YEOHYIO, BBIIETATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTIMCHIBATh M3YUYCHHBIE CBOMCTBA TeN M (DU3UUYECKUE SBICHUS, UCTIONIB3YS (DU3UUECKHIE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrus, KOJIWMYECTBO TEIUIOTHI, YJeibHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIECHUSA, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIIMHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO3/yXa, AJEKTPHUYECKUI
3apsl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, CONTPOTUBIIEHUE IPOBOIHUKA, YAEIBHOE
COTMPOTHBIICHUE BEIIECTBa, pab0OTa U MOIIHOCTh DIEKTPHUECKOTO TOKA), MPU OMHCAHUN
MPaBUJIILHO TPAKTOBATh (PU3UYECKUN CMBICT MCIOJIb3yeMbIX BETUYMH, 0003HAUYCHUS U



€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTb (DOPMyJIBL, CBS3BIBAIOIIUE JaHHYIO
¢U3NUECKyI0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpauKH H3yuYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapakTepu30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIEC IIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHIUI CYNEPIIO3ULMH I0JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsia,
3akoH OMa /151 yyacTka 1ieny, 3akoH J[xoyns—JIenna, 3akoH coxpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTEMaTHYeCKOe
BBIPAKCHHUE;

OOBSICHATh (pU3HYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYECKUX LIaroB ¢
oropoii Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacdéTHbIe 3a7adyud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBArOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33a/1a4H 3aIMChIBATh
KpaTKoe YCIIOBHE, BBIABIATh HEJAOCTATOK JAHHBIX JJISl pEIEHUs 3aJaud, BbIOWpATh
3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE AJIS €€ PEeLIeHUs], IPOBOAUTh PACUEThI U CPABHUBATH
MIOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTth poOJIEMbl, KOTOPbIE MOYKHO PEILIUTh IPU MOMOIIN (PHU3UYECKUX METO/IOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WM (U3NIECKUX CBOWCTB
Tesl (KaWUISpHbIE SIBIICHMs, 3aBUCUMOCTb JIaBJIEHHS BO3JdyXa OT €ro oObéma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3JIIyYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTM W IUIOMIAAU €€ MOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEMCTBHE DJIEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBHE NOCTOSHHBIX MAarHUTOB,
BH3YaJIM3alysl MArHUTHBIX M0JIEW TOCTOSIHHBIX MarHUTOB, IE€HCTBUS MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpSEMbIE MPEANOIOKEHHS, COOUPATh
YCTAaHOBKY M3 MPEUIOKEHHOIO0  00OpyZOBaHMs, ONUCBHIBaTH XOJA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBITOJHATh NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(¢u3NYECKUX BEJIIMYMH, CPABHHMBATh pE3YJIbTAaThl WM3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COIOTHON MOTPEIIHOCTH;

IIPOBOJAMTH MCCIIEJOBAHHE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BETUYMHBI OT JIPYroi c
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJU MOMEPEYHOI0 CEYEHMsI M YJEIBbHOIO CONMPOTUBIIEHHS BEILECTBA
IIPOBOJHMKA, CHJIBI TOKA, HYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHNS HA POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUIAHUPOBATh UCCIIEIOBaHNe, COOMPATh YCTAaHOBKY U BBINOIHITH W3MEPEHUs, CIeAys
IPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIUI U TpaUKOB, A€TaTh BHIBOABI 110 pe3yJbTaTaM HCCIeIOBAHHUS;



MIPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHMH (yIeNbHASs TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pabd0Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IJIaHUPOBATh M3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMYUHBL;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIHUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOpPOl HA HUX OMHUCAHUS (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOHHA, aMIIepMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOM
SHEPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE AIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEJOXPAHUTENH, 3IIEKTPOMATHUT, 3JIEKTPOJBUTATEINb
MIOCTOSTHHOTO TOKa), HWCIOJIb3Yysl 3HAaHUS O CBOHCTBaX (DU3MYECKUX SBJICHUA U
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATEIh BHYTPEHHErO CrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI IJIEKTPUYECKUX IIETICH C MOCIEI0BATEIbHBIM U MapaJICIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUCHUS IIEMEHTOB IEKTPUUECKUX LIETICH;
NPUBOJUTH TMPUMEPH  (HAXOMUTh HWHPOPMAIIMIO O TPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEJAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30macHOCTH Tpu OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0POBbsI W COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIleH Cpese;

OCYIIECTBIISATH MOMCK HHPOpMAIUH (pu3uIecKkoro coaepxanus B IHTepHeTe, HA OCHOBE
MMEIOIIMXCA 3HAHUN M MYTEM CPaBHEHUS JOTOJHUTEIBHBIX HMCTOYHHUKOB BBIICTSATH
uH(pOpMaIIKI0, KOTOpas ABJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;
WCIIOJIH30BATh MPHU BBITIOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATypPy
(bu3UYECKOT0 co/Iep KaHusI, CIIPABOYHbBIE MaTEePHAIIbl, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMi KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEeHUs, 0000IIas
uH(OpMAII0 U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP)KAaHUS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITh  PE3yabTaThl MPOCKTHOW WM  HCCIEN0BATENhCKOMN
JIeATEIbHOCTH, TP 3TOM I'PAMOTHO HCIIOJNb30BATh U3YUYEHHBIM MOHATUHHBIN anmapar
Kypca (pU3HKH, COMPOBOXKIATH BRICTYIUICHUE MPE3EHTAIIUEH;

IOpU BBIMOJHEHUH YYEOHBIX MTPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX TPOIIECCOB
pacripeieniaTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3aJadaMH,
CIeIUTHh 3a BBIIOJIHEHHEM IUTaHA JEUCTBUH W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHUBATh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  TPYIIBI, BBICTpAaUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, IPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUaIOIIUXCSl YMEHUI:

WCIIOJIB30BaTh TOHATHS: CUCTEMA OTCYETA, MaTepHalbHAs TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYyK M  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HCITYCKaHHsI M TOTJIOMICHUs, anbga-, Oera- U ramma-
U3IIy4€HUs], U30TOIIBL, SIICPHAs SJHEPIEeTUKA,

pa3iauyaTth SBICHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJACHCTBUE TEJ, PEAaKTUBHOEC JBUXXCHHE,
KoyiebaTenbHOe JBIKEHHE (3aTyXaloIIMe W BBIHYXJICHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE€  JBI)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKCHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE
bu3nyeckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM yHciie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHE IJIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEHMCMUYECKHE BOJHBI, IIyHAaMH, 3XO, IBETa Tel,
ONTUYECKHE  SBJIECHUSA B  INpUpPOJAE, OUOJOrMYecKoe  JeWCTBUE  BHJIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOIO H3JIY4YE€HUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIy4€HUE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiMOAaKTUBHBIX U3IYyYEHUH HAa OPraHU3M 4YeJOBeKa), IIPU ATOM IEPEBOIUTH
IPAaKTUYECKYI0 3aJady B y4eOHYI0, BBIICIIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUYECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAsi CKOPOCTb Tesla MPU HEPABHOMEPHOM JIBUXKEHMH,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIIIOBas CKOPOCTb, CWJIa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tella, UMITYJIbC Tejla, UMIYJIbC
CHJIBI, MEXaHUYeCcKasi paboTa U MOIIHOCTh, MOTEHLUAIbHAS SHEPTUs Tela, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIH, MIOTEHINAJIbHAS DHEPTUs CKAaTOW NPYKUHBI, KHHETHYECKast
SHEprus, MoJHasg MEXaHUYeCcKasi JHEpPIusl, IEPUO] U YacToTa KoJeOaHUu, 1JIMHA BOJIHBI,
IPOMKOCTH 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeJlb MPEIIOMIIEHUS CPEJIb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HMCIIOJB3YEMbIX BEJUYHH,
0003HaueHMs M eUHHIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (U3UYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH FPpaUKU U3y4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIb3YS 3aKOH
COXPAHEHHUsI DHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLHUI CYNEPHO3ULIHHA CHUII,
IPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbI OTpPaXEHUs M IPEIOMIICHHMS CBETa, 3aKOHBl COXpPAHEHUs 3apsfoBOr0 M
MacCOBOI'0 YHCEJI TPU SJIEPHBIX PEAKIIUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKECHUE;

OO0BSACHATh (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallMil  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—



3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

peliaTte pacyéTHbIC 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHME, BBISBISATh HEAOCTAIOUINE MU
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcyéTbl U OLEHUBATh PEATUCTHUYHOCTb IOJYYEHHOIO 3HAUEHUs
(bU3HYECKON BETMIMHBL;

pacrio3HaBaThb MpoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKUCAHUE UCCIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHUE,
OLICHUBATh IMPABWIBHOCTH IOPSJIKA IPOBEICHUS HCCIEAOBAHUS, IeNlaTh BBIBOJBI,
HMHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U ONIBITOB;

MPOBOAMTH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BTOoporo 3akoHa HploTOHA, 3aKOHA COXpAHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MaATHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHHE CBOMCTB H300paKeHUs B IIIOCKOM
3epKajie U CBOMCTB M300pakKeHUs MpeaMeTa B coOuparomiei JIuH3e, HaOIoJeHHe
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIyYEHUs): CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMUCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3HaYeHHE H3MEpSIeMOl BeIUYUHBI ((OKYCHOE pacCTOSIHHE COOUparoiel IJUH3bI),
000CHOBBIBATH BBIOOP CrIoco0a U3MepeHUsl (M3MEPUTEIBHOTO MPUO0pa);

MPOBOJMTH HCCIEIOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBHXKCHHH
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KOJIeOaHUN MAaTeMaTHUYeCKOTO MassTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJla OTPA)KE€HUs CBETA OT YIJIA MAaJ€HUS U yria MNPeJOMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEOBAaHUE, CAMOCTOATENHHO COOUpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3yIbTaTaM UCCIIEIOBAHUS;

IIPOBOJANTHh KOCBEHHbIE H3MEpPEHMs] (U3NYECKUX BEIMYUH (CpedHsisi CKOpPOCTh U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOAHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOXPOUIIMEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHOJ] KOIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYecKas Cwia coOuparoed JUH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpEeHMs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHSATH HU3MEPEHUS,
clenysi IpeIoKEHHOW HHCTPYKITNH, BEIYUCIATH 3HAYCHHNE BEIMUYUHBI M aHATU3UPOBATh
MIOJIyYEHHBIE PE3YJIBTAThI C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENEH: MarepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YUYEHHBIX NPHOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIUIOMETP, JATYUKHU MOJIOKEHHUS,



pacCTOSHUS M YCKOPEHMS], PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuiabcoHa), nCIoib3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PH3NUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHICHUU y4eOHO--
NPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUS M300paKeHUH B IIOCKOM
3epKajie U coouparolei JTuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPaKTUYECKOTIo
UCTOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0€30MaCHOCTH TNpH OOpalleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOMCTBaMH,
COXpaHEHMsI 3/I0pOBbSl M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYKalollleil cpee;

OCYILIECTBIIATh MOMCK HH(pOpManuu (¢uszndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3alpoc, HAXOAUTh IIyTH OIpelesIeHus
JIOCTOBEPHOCTH TIOJIYUeHHOW WH(GOPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(bU3M4ecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(POpPMALUU U3 OIHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO IPENCTaBIATh
pe3ysbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON IE€ATEIbHOCTH, TP 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM IMOHATUHHBINA amnmapar u3y4yaemoro pasiena (U3uKd U
COIIPOBOKJATh BBICTYIUIEHHE Ipe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmmorera [OK
' ya https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
) JIBU>KeHUE U B3aUMOJICHICTBUE YACTHI] ) 1 but6mmorekxa [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
3.1 MexaHn4eckoe JTBIKEHUE 3 bubmorexa [IOK

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleificTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTRIE MEXAHHMIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3pes 2. DiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYECKHe 3apsiabl. 3apsoKEHHbBIE Tena 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJIeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubmnoreka [JOK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUS M BOJIHBI
bu6mmoreka [JOK
2.1 MexaHudeckue kojaeoa 7 3
XQHIHCCIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKHe BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JIEpPHBIEC PEaKLIUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

Ne
n/n

Tema ypoka

®dusnka — HayKa O PUPOJIE.
SIBneHus npupobl

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPaTypbl IPU TOMOIIN
KUAKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYPhI"

Metoapl HAy9HOTO TTO3HAHMS.
Ornucanne PU3NUECKUX SBJICHUN C
MTOMOUIBIO MOJAENEH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TMIOTE3bI: 1aJbHOCTH I0JIETA
[IapyKa, MyneHHOTO
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
0oJbIIe BbICOTA MycKa"

Crpoenue BemectBa. ONbITHI,
JTIOKa3BIBAIOIINE JUCKPETHOE
CTpOEHHE BEleCTBa

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a




bu6nmoreka [IOK

"ITnoTHOCTE BemiecTa"

8 BHDKEHHE YaCTHI] BEIECTBA
A HBeH https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIIOIEHUIO TEILIOBOTO
pacuIMpeHus ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 cocTostHM# Bobl. O000IICHHE 110 bubnuorexa [{OK
paszzaeny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIIECTBAY
Mexannueckoe OBHKEHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHHE
bu6mmoreka IIOK
13 Ckopocts. EquaunIer ckopoct
p g & p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt u BpeMeHHU ABMKECHUSI bubnmorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmnoreka HOK
WHEPTHOCTH TEJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTHE BentecTBa. Pacuer
16 Macchl 1 00beMa Tejla Mo €ro bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO
TeJa
13 Pemrenue 3anay o teme but6mmorekxa [IOK

https://m.edsoo.ru/ff0al23c




Cuna xak XapaKTEPpHUCTHUKA

19 B3auMojercTus Tei. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
20 3aBUCUMOCTH PaCTSKCHUS
(meopmanuu) Ipy>KUHBI OT
IIPUIIOKEHHOHN CUIIBI»
o1 [[“IBnenue Tsarorenus. Cuina
TSDKECTH
CBs13b MEX]1y CHIION TSKECTH U
. bubnnorexa [IOK
22 Maccoi Tena. Bec tena. Pemmenne
https://m.edsoo.ru/ff0al778
3amay mmo reme "Cuna tskectr"
Cuita TSOKeCTH Ha APYTUX IUIaHETax.
23 duznueckue xa aKfeyr HCTUKH bubmmorexa LHOK
p P https://m.edsoo.ru/ff0al502
ILUTAHET
bu6nmorexa LIOK
24 N3mepenne cuil. aMoMe
MEpEHHE Cuil. JluHamomeTp https://m.edsoo.ru/ffO0al8cc
bu6nunorexa LIOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHune IByX CHUIIL,
26 Ham aBJ'IeHIl-III)IZI(XHO OJTHOM IpSIMOit bubmorexa LHOK
P o A P ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemenne 3amag o Teme
"PaBHonelicTBytOMmAst cui”
73 Cuia TpeHusi u e€ Buapl. TpeHue B bubnuoteka [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yuenue bubnmoreka [JOK

3aBUCUMOCTH CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0alcc8




CKOJIBJKEHUS OT CUJIBI JABJICHUS U
XapakTepa COIPHUKACAIOUINXCA
IIOBEPXHOCTEN»

Pemenue 3amau Ha onpenencHue

30 N o
PaBHOJICHCTBYIOIICH CUIIBI
Pemenne 3amau mo remaM: «Bec

31 tenay, «['papudeckoe n3odpaxxkeHue Bbu6mmoteka [JOK
cuny, «Cuian», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»

KonTtponpHast pabora mo Temam:
«MexaHndecKoe IBIKCHHIEY,

32 «Macca, II0THOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIIY,
«CHnb»

1 Hasnenue. CiocoObl yMEHBIIIEHUS U bubmuorexa [IOK
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBaeHwue raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT 00BéMa. bubnuorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBieHust TBEPABIMU
bu6nunorexa LIOK
35 TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CHUIIBI bubmmorexa TOK
https://m.edsoo.ru/ff0a2718
TSKECTH
17 Pemenne 3agau mo teme «/laBnenue bubmuoreka [{OK

B JKUIKOCTH U rase. 3akod [lackaisy

https://m.edsoo.ru/ff0a2826




bu6nmoreka [IOK

38 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
39 I i bubnunoreka LIOK
VAIDABIIITICCICH HPece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoi
JKUJIKOCTHBIN Hacoc
Atmocdepa 3emi ¥ MPUYUHBI €€ bubnuoreka [IOK
41
CYLLECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmochepHOTO bubnnoreka [JOK
nasnenus. OneitT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
m Pep BHEM bubnuoreka [{OK
JIABIICHIA OT BLICOTRI Hal YPOBHC https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoun. AtmocdepHoe bubmmnoreka HOK
45
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
elcTBHE KUJKOCTHU U ra3a Ha
47 A A bubmuoreka [{OK
TOTPY’KCHHOC B HIX TEJIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopartopHas paboTa
«OmnpeneneHne BhITAIKABAOIIECH bu6nunorexa LIOK
48 . .
CWIIBI, JEUCTBYIOIIEN HA TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTBH)
49 JlaGopatopHast paboTa 1o Teme bubnuorexa [IOK

«HccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




50

51

52

53

54

55

56

57

TeNa B BoJE OT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
TEaay

II;maBanue ten

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKH 1
OIpeNIeIIeHnE €€
rpy30M0aBEMHOCTH"

Pemenue 3amay no Temam:
«[InaBanue cynosB.
BosayxomnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

KonrponbHas pabora no reme
«/laBrieHue TBEpBIX TE,
KUAKOCTEH U Ta30B»

Mexannueckas paboTa

MomHocTts. EquHuIisl MOHOCTH

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI Npu
MoabEMeE T10 JJecTHHUIE"

IIpocteie Mexanu3Mmsbl. Poiyar.
PaBHOBecue cuit Ha ppruare

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3654

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3{82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

58

Peruaru B TeXHHKE, OBITY H
npupoje. JlaboparopHas pabota

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

«HccnenoBanue ycioBuit
paBHOBECHS pblyara

Pemenwne 3agad mo teme «Y CaoBus
paBHOBECHUS pbIUara

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTeust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

61

62

63

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/"
MexaHuuecKast SHEPrusl.
Kunernueckas v moTeHIMaabHAs
SHEPIUs

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPruu

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4c48

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTaIbHOE OIpeIeIeHHUE
WU3MEHEHHUS KUHETUYECKON 1
NOTEHLNAIbHON PHEPTUH ITPU
CKaTbhIBaHUM TeJa 110 HAKJIOHHOM
MJI0CKOCTH"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

66

PesepsHslit ypok. Pabota ¢
TEKCTaMU I10 TeMe "MexaHndeckoe
nBIKeHne"

bubnunotexa LIOK
https://m.edsoo.ru/ff0adee6




67

68

PesepHbIii ypok. Pabota ¢
TeKcTaMmu 1o Teme "JlaBieHue
TBEPJBIX TEJN, )KUIKOCTEH U ra3oB"
PesepHbIii ypok. Pabota ¢
TeKcTamu 1o Teme "Pabora.
MouHocTs. DHeprus"”

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bu6nmoreka [IOK
https://m.edsoo.ru/ff0adffe




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TEeOpUH
5 Kpucramnmueckue n amopgHsie | bu6muoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHue U CokaTue 1 brbmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK

10 Bite! Tennonepesain https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
TEMJI000MEeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUHN
JlaGopaTopHas pabota

16 "OHpI;I[eJ'II;HI/Ie I;)/ILCHBHOﬁ brbmmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KPUCTAJIMUECKHUX TEJI. Y AenbHas bubnmorexa LHOK
P oA hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "OnpenenaeHne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bbu6mmoteka [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenbuas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Baf:ncnﬁocn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmuorexa [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratesns.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a . Hl https://m.edsoo.ru/ff0a7c7¢
OKpPY’KaloIlIe cpebl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIur B TCIJIOBBIX ITpOIECCaX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABiIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperatHbIX COCTOSTHUI BEILECTBA
29 Onexrpuszauus Tei. J[Ba poga
JNEKTPUYECKUX 3apsA10B
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD 2JIEKTPUYECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH
Hocurenu aneKkTpruueckux 3apsiios.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXPpAaHEHU DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. MIcTouHUKHI bubnmorexa LHOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

39 DJIEKTPUUYECKUI TOK B METajax, bubnnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonsr™metp. JIaboparopnas padota 0.5 bubnmnorexa [JOK
"N3MepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO
44 COIIPOTUBIICHHS TPOBOJHHUKA OT €r0 1 brbmmorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IIATU TOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma 1

ydacTka 1enu

https://m.edsoo.ru/ff0aad4a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, UAYLIETO Yepe3 PESUCTOP, OT bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CII0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajjieIbHOM COEIUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJ1 pa3InyHOTO bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MomHOCTh
51 AJIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "OHpE}IGJ‘IEHI/Ie F17))'<160T1>1 Y MOITHOCTH brbmmorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

54 apsiie e tera bu6nmoreka [IOK
SOKEHHBIC TEJIAa U UX
PADIRCHIE . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBusl. [locTossHHBINM
ANEKTPUYECKUH TOK"
KoHTponbHas pabota 1o Teme
"DneKkTpuuecKkue 3apsabl.
55 Sapsiie o tera bubnuoreka [{OK
SOKEHHBIC TEJIA U UX
P . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBus. [locTosHHBINM
ANEKTPUIECKUIN TOK"
56 [TocTosIHHBIE MarHUTHI, UX
B3aWMO/ICICTBUE
57 Vpok-uccnenosanue "M3yuenue | bubmmoreka [JOK
MoJIed MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bu6mmoteka IIOK
58 3eMIHM U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruuTtHoe nose
59 e eckoro Toka Ma oe bubmmorexa [TOK
JICKTPUYECKOTO TOK THUTH
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
60 texHuke. JlJabopatopHas pabora 0.5 bubmuorexa [JOK
"N3yueHne neicTBAsS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIS1 Ha MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronbs3oBanue
o bubmuorexa [{OK
61 AJIEKTPOJBUraTeIeH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢




62

"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboThl AnekTpoaBUraTens"”
OmnbiTel Papajnesi. 3aKoH
3JIEKTPOMArHUTHON MHTYKITUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
IIOJIY4EHUS DIEKTPUIECKOU
SHEpPruu. DNEeKTPOCTAHLIUHU HA
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPrUuu

64

[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe "DIeKTPUIECKHEe U
MAarduTHbIE sBIeHUSA"

65

66

67

68

KonTponbHas padbora no teme
"DIeKTpUUECKHEe U MAarHUTHBIE
SIBJICHUS"

PeseprHrlit ypok. Pabora ¢
TexcTamu 110 Teme "TernoBrle
saBieHus"

PesepBHblit ypok. Pabora ¢
Tekctamu 1o Teme "IlocTosTHHBIN
AIIEKTPUYECKUH TOK"

PesepsHslit ypok. Pabora ¢
TEKCTaMHU 1o TeMe "MarHuTHbIe
SIBJICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0accSe

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JTBUKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIMHENHOE

4 nBkeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota

- "OnpeneneHye ycKOpeHus Tela npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe mmagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HerotoHna. bubnunoreka [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3aK0HOB HproTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akon I'yka E;I]fs/il;?:;(sigrg/lfmaecﬂ
16 Pemenue 3agau no reme «Cuna
YOPYTOCTH
Jla
7| oo meomoem BuSanotexa LIOK
https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
bu6mmoreka [IOK
18 Cuna Tpetiis https://m.edsol_.lru/fanf738
19 Pemenue 3aga4d mo teme «Criia bu6mmorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "Onpl;:(enzﬁne ioa(b(bnunema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHEI BuGmrorexa LOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
P 8 https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3anau no teme "Cuna
4 bu6mmoreka [IOK
TSYKECTU U 3aKOH BCEMUPHOTO
P https://m.edsoo.ru/ff0af5f8
TArOTeHUs"
[IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
25
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
26 .
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILIEHHUS
27 MowmeHT cusl. LleHTp TsKeCTH
)% Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Llentp Tsokect" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe
29 "™ P oe P - bubmmorexa LIOK
o Teme "MexaHn4YecKoe ABUKEHUE.
5 g https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
KonTpomnpHas pabota mo Teme
30 "M P P - bubmuorexa [IOK
€XaHUYECKOE .
. A https://m.edsoo.ru/ffOb06ec
Bzaumopericteue Ten"
HNmnynsc Tena. UMITynsc CUIIBL.
31 3aKOH COXpaHEHUsI UMITYJIbCa. bubmuorexa [JOK

VYipyroe u Heynpyroe
B3aMMO/ICHICTBUE

https://m.edsoo.ru/ffOb07fa




Penrenue 3amaud mo teMe "3akoH

bu6mmoreka [IOK

32 COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096¢c
1 Ypok-koHpepenius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps-//m.cdsoo.ru/f0b0as4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAJIBHOM TOBEPXHOCTH»
37 CBsi3b 3HEPrUH U pabOTHI.
[ToreHumaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubnuoreka [IOK
3aKOHA COXPaHEHUs YHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE IBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromye KojaeOaHusl.
42 BoinyxxneHHble Kose6aHusl. bubmmorexa [OK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy >KUHHBINA

MasATHHKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuoja KojaebaHui 0T KECTKOCTH
MPY>KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas paboTa
«OrmpeesieHre YacTOThI M IIEPHO/Ia
KOJICOAHHI TPYKUHHOTO MasTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KoJaeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
MaccChI Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue Boiabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTPa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHnuueckue KojieOaHusi ¥ BOJIHBI" hltps://m.edsoo.ru/THb251)
KonTponbhas pabota no teme

55 "3aKOHBI COXPAHCHHUS.
Mexannueckue Kone6aHus 1 BOJTHbBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"

Ypok-uccnenosanue "Mzyuenne

59 CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C EESSZI;T:;(:LS:E/I;OMC&
IOMOIIBIO MOOHITBHOTO TenedoHa" T '

Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJIUHBI
3JIEKTPOMArHUTHOW BOJIHBI
DJIeKTpOMarHuTHas Ipupoja CBETa.

61 CxopocTts cBeta. BomHOBBIE bubmorexa [IOK
CBONCTEA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 pacmpocTpaHeHue cBeTa. 3aTMEHUS bubmorexa [IOK
Conntta 1 JTyHe! https://m.edsoo.ru/ff0b3658
3aKoH OTpa)K€HUs CBeTa. 3epKaa.

63 Pemenue 3anau Ha IpuMEHEHNE bubmorexa HOK

3aKOHa OTpaAXCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBeta. 3aKOH

bu6mmoreka [IOK

64 [IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnonb30BaHue MOIHOTO bubnmoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMJIEHUSI CBETOBOTO J1y4a OT
yrila naJeHusl Ha TpaHule "BO3yX-
crekio"
Ypok-koH(pepeHIus
"Hcnonb30BaHuE MTOJTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIunzel. OnTrueckas cuiia JUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300pa>keHUi B JIMH3AX hitps:/m.cdsoo.ru/fi0b4dda
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubmuorexa [IOK
PacCTOSHUS U ONITUYECKOUN CUITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 I'na3 xak onruyeckas cucTema. bubnuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koudepennus "JlepexTor

73
3penusi. Kak coxpanuts 3penue"
Paznoxenune 6eoro cBera B CIIEKT).

74 OmnebiTel HetoToHa. Cnoxxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas pa6ota "OMbITHI 11O
Pa3IoKEHHIO OCJIOTO CBETA B CIIEKTP

75 Y BOCIIPUSITHIO IIBETA IIPEIMETOB IIPU bubmmorexa LHOK

p H pea P https://m.edsoo.ru/ffOcOe2a
WX HaOJIIOICHUH Yepe3 IBETOBbIC
buabTpH"
VYpok-npaktukym "BoaHoBbie

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepenys u quppaxmus'

77 Omneitel Pe3epdopria u muranerapHas bubnuoteka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Monens aroma
bopa
Hcnyckanue U MOTIOIIEHNE CBETA

Y . bubnuotexa [JOK
79 atoMoM. KBauTebl. JInHeuaTwie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI

20 VYpoxk-npaktukyMm "Habmronenune bubmuorexa [JOK
CIIEKTPOB UCITYCKaHUA" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIEI bubmorexa LOK

g g https://m.edsoo.ru/ff0c1672

2 Ctpoenune aToOMHOTO sipa. bubmuorexa [JOK

Hyxknonnas mozaens

https://m.edsoo.ru/ffOc18ac




23 PanroakTuBHBIE TPEBpALICHUS. bubnunoreka [HOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4

84 Pemienue 3amay no teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpEBpalicHus " https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacnana
Ypor-iongeperLts bubmuorexa [JOK

86 "PannoakTUBHBIE U3TyYEHUS B

" https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUITMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 coxlfl))aHeHIi);I 3aps/10BOTO U bubmmorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHUCEI

28 DHeprusi CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakiuu"

90 Peakuuu cunresa u neneHus saep. bubnuoteka [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe

90 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnorexka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBeble siBneHus"

93 KonTponbhas pabota no teme

"DNEeKTPOMarHuTHOE MOJIE.




DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanrtoseie sBienns"

[ToBTOpEHME, 000OIICHHE.

bubmuorexa [JOK

94 JIaGopaTopHEbIe pabOTHI ITO KyPC
| aDOPATOPIHIBIC pAbOTRITIO KyPEY https://m.edsoo.ru/ff0c245a
BzanmoneiictBue ten
[ToBTopenue, 0600mmenue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a1a4 bubnmorexa LOK
p " f[ https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
[ToBTopenue, 0600menue. Pemenne
96 pacyYEeTHBIX U KAYECTBEHHBIX 3a]a4 bubnuoreka [IOK
o Teme "KIIJI TernoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTopenue, 0600menue. Pemenne
97 ACYETHBIX M KAYECTBEHHBIX 337144 bubnnorexa LIOK
p " 8 | https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ a5exkTpoycTtaHOBOK
[ToBTOpenue, o6o0IIEHHE.
98 JIaGopatopHEbIe pabOTHI IO KYPC bubnnorexa LIOK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e ABiIeHUA"
IToBTOpenwue, o6o6meHue. Pabora ¢
99 TCKCTaII:\)/[I/I o TeMe "3aKOHEBI bubmmorera [TOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Texctamu 110 Teme "Konebanus n bubmorexa LHOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenwue, 0600meHue. Pabora ¢
" bubmuoreka [IOK
101 TekcTaMu 110 TeMe "CBeTOBEIE

sBJjeHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTamu 110 TeMme "KBanroBasg u
saaepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 9 knacc/ [epoimkun A.B., ['yrauk E.M., O611ecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» dmsuka, 9 xnacc/ [eppimkua A.B., OOIIECTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, 8 knacc/ [lepeimkua A.B., O611eCTBO ¢ OTpaHMYCHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTebeTBO
«IIpocBemenue»

» dusuka, 8 knacc/ [lepoimkun A.B., O011eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTE€NBCTBO «IK3aAMEH

» ®usuka, 7 knacc/ [lepoimkua A.B., O611ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

» ®usuka, 7 knacc/ [lepeimkua A.B., O611eCcTBO ¢ OrpaHUYCHHOM

OTBETCTBEHHOCTEIO «M31aTeIbcTBO «DK3aMeEH»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
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