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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammsl BocnuTaHus M KoHuenumu npenojgaBaHus y4eOHOTO
npeaMera «Pusukan.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke y4UTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuala 1o rojam
o0ydeHust (1Mo Kjiaccam), NpenjaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.
dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.
Opna U3 rNaBHBIX 3a7ad (pU3MYECKOro 00pa3oBaHUS B CTPYKType oOIIero odopazoBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONU pemeHneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABIEHUH O HAy4HOM MeETOJe TO3HaHUS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEICTABICHUN O pONH (PU3UKU I Pa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaTIbLHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.



JlocTrxkeHne STUX TIeledl mporpaMMbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e mnpuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKUX,
TETUIOBBIX, YJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHEe YMEHUH ONUCBIBATH U  OOBACHATH (U3HUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PaOOTHl W AKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JACSITeIbHOCTH, CBSI3aHHBIMU C (DH3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

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

[Ipennaraemslii B mporpamme mno (Gu3mnke nepedeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIATENbHBIA XapaKTep, YUYUTENb J€JaeT BbHIOOP MPOBEACHUS JTa0OpaTOpHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®dusnueckue mMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmneparypbl IpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa M JlaT4MKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO ABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOMIOICHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmBITH M0 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSIKEHHSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU ABUKECHUSI.

SBneHne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl Kak MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBHJKEHMsI Tell. Macca kak Mepa umHepTHoctu Tena. I[lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

arwONE



Cuna kak XxapakTepucTuka B3aumogeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBIKD JUHAMoOMeTpa. SIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopmanuu) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U yBeTUYeHUs JaBieHus. [laBienue rasza. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckne MamMHbBL. 3aBUCUMOCTH HABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsr 11 u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue 1ulaBaHUs TeN: IUIaBaHUE WIM TOTPY)KEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
4acTu Tela.

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JIEWCTBYIOIICH Ha TeEJO, MOTPYKEHHOE B
KUAKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIICH Ha TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenennie pa®OTHl CHIIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHUH Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeliecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TENl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKONH Teopun. (CmauMBaHWE W KanmWUISIpHBIE sBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennsis aHeprus. CrnocoObl HU3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TEeIIONMPOBOAHOCTD, KOHBEKIIUS, U3ITYUCHHE.

KonuuecTBOo TEmnoThl. YenbHas TEIUIOEMKOCTh BelecTBa. TemmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepAeBaHHE KPUCTAIITUYECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMoc(hepHOTo TaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECcaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHIKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHnii cMauuBaHMsI U KaWUISIPHBIX SIBJICHUI.

Habmroienne TemnoBoro pacimupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.

agrLONE



[IpaBuna u3MepeHus TeMiepaTyphbl.
Bunb! Teruionepenayn.
OxJaxJieHne Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Tella B pe3ysbTare TeIulonepenadn 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbiM METANIMYECKUM HUIUHAPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTtpuzanus Ten. J[Ba poaa aNeKTpUYECKUX 3apsAnoB. BzaumonelicTBHe 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3apsI0B U PACCTOSTHUS MEXKTY TEIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsg. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma 1o ydacTka LEeMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexkTpuueckue 1nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. Vcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
OnektporeHeparop. CrocoObl TONYYCHHUS AJICKTPUYECKON JHEPruu. ODJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

agrwpnE



BoOoo~NoO~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DneKkTpuszanus Te.

JIBa pona aieKTpUUECKUX 3apsiIoB U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOHUKY U TUDTECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH MOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MmepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 3JIeKTpUYECKOro HAIPSKEHHUS! BOJIBTMETPOM.

Peocrar u MarasvH cOnmpoOTHUBIIEHU.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3JICJICHHUsI MOJIOCOB MarHUTa.
MoenvupoBaHre€ MarHUTHBIX MOJIEN TTOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSL.
DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS SEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
PE3UCTOpPA U HATIPSDKEHHSI Ha PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIIHE  3aBUCUMOCTH  DJIEKTPUYECKOTO  CONMPOTHBICHUS
MIPOBOJHHUKA OT €T0 JUTUHBI, IJIOMIA TN ITOTIEPEYHOT0 CEYECHUS K MaTepHaa.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSKEHWH IMPH TOCIEI0BATEIILHOM COSIMHEHHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOpP.

OnpezneneHne MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOpE.
HccnenoBanne 3aBHCHMOCTH CHITBI TOKA, HIIYHIETO Yepe3 JIAMITIOYKY, OT HAIPsKCHHS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

V3y4yeHre MarHWTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB TIPH WX OOBEIWHEHUH H
paszieneHnu.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTH CHIIBI B3aUMOJICUCTBUS KATYIIKH C TOKOM H
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHne AeiicTBHsI MArHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEl 1O WCCIEOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCIIEIOBAHUE
U3MEHEHHUI 3HAUYEHUS U HAIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEeHOe JBHkeHue. CpelHsii U MTHOBEHHAsh CKOPOCTh Tejda IpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OMbIThI
[Nanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cwia TSXKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJeHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun U padotel. [loTeHIManpHas SHEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus c:xaro npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpavyuu.

1. HaOGmroneHne MeXaHUYeCKOTro JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE TIyTeHd U TPAEKTOPUN IBMKEHHSI OJHOTO M TOTO K€ Tella OTHOCHUTEIHHO

pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHIKCHHUS.

5. HaGnronenue qBUXKEHHS TeNa MO OKPYKHOCTH.

6. HaGnroneHne MexaHMYECKHUX SBJICHHUH, POUCXOIANINX B cucTeMe oTcuéTa «Temexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONIECH Ha HETO CHJIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Mepenaya umiynbca Mpu B3auMOICHCTBUU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHrne MeXaHUYECKON YHEPTUHU TTPH CBOOOTHOM TaACHHH.

16. CoxpaHeHne MEXaHUIECKOW SHEPTUU MPH JABIKEHUH TeJla MO IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa Jyisi pa3roHa M AabHEWIIEro PaBHOMEPHOTO IBUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
MMPOMECIKYTKHU BPEMCHU OAMHAKOBBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU IPY>KUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CUIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BAaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmImTyna. Marematud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHuil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimol.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTH U MeproJia KojaeOaHUH NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 3aBHCUMOCTh TMEpuoia KOJEOaHWH IPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPYKHUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35ekTpoMarHuTHBIX BOJIH. Mcnonbs30BaHuE 3J€KTPOMArHUTHBIX BOJIH I COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C IOMOIILI0 MOOUIILHOTO Tee(oHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3aKoH NpeiaoMiieHUs cBeta. [lonHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaIbHbIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox nyyeil B cobuparolieii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJia MMaJieHuUs.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETA MPEIMETOB NpPU UX HAONIOJAEHWU 4Yepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromMHoro siapa. M3oromsl. PamnoaktuBHBIE TpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4eHHS U NOTJIOLICHMSL.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus nzmydeHus IpUPOIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-00001IAKOIUIA MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHUM JAHHOIO MOJYJS pPEAIU3YIOTCd M CHUCTEMATU3MPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaNpeMETHbIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHUs, (POpPMUPYETCS €CTECTBEHHOHAY4YHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYEeHHBIC 3HAHHA,
pemiarh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

IIpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3fena peain3yercs 3a C4ET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METOJBI UCCIEHAOBAaHHUS (U3UUECKUX SBICHUI, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, NPaKTUYECKOIO HCIOIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB DHEPIUHM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMCTHBIX 06pa30BaTeanHx PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKOW (hU3NYECKOit
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KIEHUHU OOIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKCHUHN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE SCTETHUECKUX KadyecTB (hHU3MUECKON Hayku: €€ TapMOHUYHOTO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHO003HATETFHOCTH, HHTEPECA K UCCIIEAOBATEIBCKOM IeATEIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALITHUX YCIOBHSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTHBHOE Y4acTHE B PEIICHUWH NPAaKTUYECKUX 33a/1a4 (B paMKaxX ceMbH, 00pa3oBaTelbHOU
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOM M COLMalbHOM  HampaBJIeHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

- OpHMEHTalMs Ha TNpUMEHEHHEe (U3NYECKUX 3HAHUM IS pelIeHus 3ajJad B OO0JIaCTH
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYIKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEeW Cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HciIe (OPMYJIMPOBATH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHeE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATH U BBIBIIATH B3AaUMOCBSI3U MPHUPOJIBI, 0OIIIECTBA U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



- OLICHKAa CBOUX JEHCTBUM C YYETOM BIMSAHHA HAa OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUSA, PErYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKHA O0BEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBCHHBIM NMPU3HAK KIAacCH(DUKAIUU, OCHOBAHUS Uil OOOOIICHUS U
CpaBHEHWSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpuUBaeMbIX (pakTaxX, MAHHBIX W
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSM;

BBISIBIISITh  TIPUYMHHO--CIICJICTBEHHBIC CBSI3M TMPH  HM3YYCHUU (U3UYECKUX SIBICHHA U
NPOIIECCOB, JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM JICAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJTFOYCHUHN, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3X (PM3UICCKIX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CrOco0 pemieHus yuyeOHoOW (u3nueckoi 3amaud (CpaBHEHUE
HECKOJIbKUX BAapHAHTOB  pEIICHUs, BBIOOP HauOoJee MOAXOJIAIIETO C  Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrbIe ncciaenoBaTenLCKHe AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOAMTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (DU3HUECKUN
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HHGOpPMAIUIO, IMOIYYEHHYIO B XOJ€
WCCJIEOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hopMyIupoBaTh 0O00OLIEHHUS W BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOKHOE JajbHeWIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh pa3jMyHble METOJbl, MHCTPYMEHTBHl M 3alpochl MpU NOHCKE U OTOOpe
uH($OpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOU yueOHo! (hru3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIHIO Pa3IMYHBIX BHJIOB
U GOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMalIbHYIO (opMy mpeAcTaBieHus HHPOpMALUK U
WUIIOCTPUPOBATh pEIIacMble 33Jaud  HECIOXKHBIMH CXE€MaMH, JuarpaMMaMH, WHON
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

B X0/ OOCYXXJIeHHs Y4eOHOT0o MaTepHalia, pe3yJbTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB
33J1aBaTh BOIPOCHI 110 CYMIECTBY 0OCYXTaeMOH TEMbI M BHICKAa3bIBATh HJICH, HAIICJICHHBIC HA
peleHne 3aa9u 1 IoepKaHue 0JIaroKenareIbHOCTH OOIECHUS;

COITOCTAaBJISITh CBOM CYXJICHUS C CYXJICHUSMH JPYTHX YYaCTHUKOB TUaliora, OOHAPYKHBATh
pas3In4re U CXOJCTBO TO3HIINH;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



NyOJIMYHO MPEACTABIATH PE3YNbTAThl BHITOJHEHHOTO (PM3UYECKOr0 OMbITa (IKCIEPUMEHTA,
HCCIIEZIOBAHHUS, IPOCKTA);

NOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pPabOTHI MpH
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

NPUHUMATh LEJIM COBMECTHOH JIESATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €€
JOCTHKCHUIO: PACHPEACIATh POJU, OOCYKIAaTh IPOLECCHl W Pe3ylbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacThb pa0OTHI, JOCTHras KadyeCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaAMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeiCcTBUS

Camoopranusauus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIONIMX JUIS PEIICHUs
buznyecKuX 3HAHMUIA;

OpUEHTUPOBATbCS B PA3IMYHBIX [OAXOJAaX MPHUHATHUS pELIeHUN (MHAMBUIYaJIbHOE,
MPUHITHE PELICHUS B TPYIIEe, MPUHATHE PELUICHUHN TPYIIIOii);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelleHuss (PU3MUECKOW 3ajadd WIM  TUIaHa
UCCIIEIOBaHMUSI C Y4YETOM HUMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh IIPEAIaraéMble BAPUAHTHI PELLICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ H3MEHEHMUS],

OOBSICHATh NPHUYUHBI JOCTHKEHUS (HEJOCTM)KEHUS) pPEe3yJIbTaTOB JEATENIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (PU3NUECKOTO
MCCJIEIOBaHMSI MJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIHU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro YeloBeKa B X0JIe CIOpa UM AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPABO Ha OMIMOKY IPU pelIeHNH PU3NYECKUX 3a7a4 UM B YTBEPKACHUSIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

HHPEAMETHBIE PE3YJIbTATHI

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

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: (PU3MUECKHe U XUMHUYECKUE SBJICHUS, HAOIIOAeHNEe, SKCIIEPUMEHT,
MOJielb, THUIOTE3a, E€AMHMUIBI (PU3NYECKUX BEIUMYMH, aTOM, MOJIEKyJla, arperaTHble
COCTOSIHUSL BemiecTBa (TBEpHAOE, JKUIKOE, Ta3000pa3HOE), MEXaHHMYECKOE JBH)KEHHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOPHS, paBHOAECHUCTBYIOIIAs CHUJIA,
nedopmarus (ynpyrasi, miaacTHUecKas ), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnnyate sBieHus (qud@y3us, TeroBoe IBUKEHHE YACTHULl BEIECTBA, PAaBHOMEPHOE
JIBUKCHUE, HEPAaBHOMEPHOE [BIDKCHHE, MHEPLMs, B3aUMOJECHUCTBUE TEI, DPABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpAIlleHUs, Iepeada JaBJICHUs TBEPABIMU TEIIAMH,
KMIKOCTAMU M ra3aMmM, arMoc(epHoe J[aBleHHE, I[UJIaBaHHE TeJl, IpeBpaIleHUs



MEXAHUUYECKON PHEPrMM) IO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
ymciie pU3nYecKue SBICHUS B IPUPOJIE: IPUMEPHI JBUKEHUSI C PA3IMUYHBIMH CKOPOCTSIMH B
JKUBOWM M HEKHMBOW INPUpOJE, NEHUCTBHE CWIbI TPEHHUSA B IPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBieHHs] Ha >KMBOM OpPraHM3M, IUIABaHHE PbIO, phlYard B Telie YeOBeKa,
IpU ATOM MEPEBOAUTH IMPAKTHUUECKYIO 3aJady B Y4YEOHYIO, BBIJIENATH CYLIECTBEHHBIE
cBoMcTBa (MPU3HAKHN) U3HUECKUX SBICHHM;

OIKCBHIBATh W3YYEHHBIC CBOWMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCIONB3Ys (pusmueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPE/IHSSI CKOPOCTH,
CWJIa YOPYIOCTH, CHJIa TSDKECTH, BeC Tesa, cuja TpeHus, JaBieHue (TBEPHOTo Tena,
KHUJIKOCTH, Ta3a), BHITAIKMBAIOIAs CHUJIa, MEXaHW4YecKast paboTa, MOIIHOCTb, IJIEYO CHJIB,
MOMEHT CHJIbI, KOA()(UIMEHT TOJIE3HOr0 JEHCTBUS MEXaHW3MOB, KHWHETHYECKas W
NOTEHIMAJbHAS SHEPrHs), NMPU OINWCAHWMA MPABWIBHO TPAKTOBATH (DU3UYECKHNA CMBICIT
UCIIONIb3YEMBIX BEIUYHMH, MX O0O3HAUEHHUS M EAMHMIBI (PU3MYECKUX BEJIWYHH, HAXOAUTH
(GopMyInbl, CBS3BIBAIONINE JAaHHYIO (DU3MUYECKYI0O BEIUYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH TpaMKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U IMPOLIECCHI, MCIOJIb3Ys IpaBUia
ClOXKeHMsT cuil (BAOJb OJHOM mpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBecHs pblyara (0JIOKa), «30JI0TOE MPABUIIO» MEXAHHKHU, 3aKOH COXPAHEHUS
MEXaHUYECKOW OHHEpPruu, IpH OTOM JaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA W
3aMKUChIBaTh €r0 MAaTEMATUYECKOE BbIPAKEHUE;

OOBSICHATH (pr3MUYECKHE SIBIICHUS, MPOLIECCH U CBOWCTBA TEJl, B TOM YMCIIE U B KOHTEKCTE
CUTyalluil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO--CIICICTBEHHbIC
CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYeCKUX IIaroB ¢ omopoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3NUECKUX SABIECHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuath pacuéTHble 3a7au B 1—2 1eHCTBUS, UCIIONB3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHaIM3a YCIIOBUS 3aj[auyl 3allUChIBAaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBI M MPOBOAUTH PacyEThl, HAXOAWUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOAMMBIE MAJs pelIeHHs 3aaad, OLEHMBATh PEATUCTUYHOCTD
MOJIY4YeHHOW (PU3UUECKON BETMYUHBI;

pacrio3HaBaTh MpOOJIeMbl, KOTOPbIE MOKHO PEIIUTh NMPHU MOMOLIM (PU3MYECKUX METOOB, B
OTHMCAaHUU UCCIIE0BAHMS BBIAETATH IPOBEPSIEMOE MPEAIONoKEeHHE (TUIIOTE3Y), pa3IuyaTh U
MHTEPIPETUPOBATh IMOJYYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKM B XOJ€ OIBITa, JENaTh
BBIBOJIBI 10 €T0 PE3YJIbTAaTaM;

MPOBOAMTDH OMBITHI IO HAOMIOACHHUIO (PU3UYECKUX SBICHUM MM (PU3MYECKUX CBOICTB Tell:
dbopMynupoBaTh MPOBEPSIEMbIE MPEANONIOKEHHS], COOMpPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHusl, 3aMMCHIBATh XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBIMOJHATh TpPSMbIE WM3MEPEHHs] PAcCTOSHHUSA, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUsI TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
NPOBOJUTH HCCIENIOBAaHUE 3aBUCHUMOCTH OIHON (hU3MYECKOH BEIMYMHBI OT APYro c
UCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTHU IYTH PAaBHOMEPHO ABMIKYILIETOCS Tela
OT BPEMEHHU JBM)KEHHUS Tella, CUJIbl TPEHUS CKOJIBKEHUsI OT Beca Tela, KadecTBa o0paboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHUJIBl TPEHHS OT IUIOLIANU COIPUKOCHOBEHUS TeEI,
CWJIBI YIPYrocTH OT YJIMHEHUS TMPYXHUHBI, BbITAJKUBAIOIIEH CHJIBI OT 00bEMa
MOTPYKEHHOM YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH
Tena, OT TJAyOMHBI, Ha KOTOPYIO NOTPYXEHO TeJ0, YCIOBHH IUIaBaHUS TeJ, YCIOBUN
paBHOBECHsI pplyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO HCCIIEIOBaHMA,
coOupaTb YCTaHOBKY U BBIIOJHATh HW3MEPEHUS, CIeAys MPEUIOKCHHOMY IIJIaHy,



buKcUpoBaTh PE3yNbTAThl MOJYUYEHHOW 3aBUCHMOCTH (U3NYECKUX BEIUYMH B BHJE
MPeJIOKEHHBIX Ta0IHIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJbTaTaM HCCIEIOBAHNUS;

®  MPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA JKHUIIKOCTH
U TBEPIOTO Teja, CUia TPEHHUS CKOJIbKEHUs, NIaBJICHUE BO3/yXa, BBITAIKMBAIOIIAs CHUJIA,
JNEHCTBYIOMIAs HA TOTPYXKEHHOE B KUAKOCTH TeNOo, KOI((UIMEHT TOJE3HOTO JCHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEUI0KEHHON UHCTPYKIMU: TP BBIMOJIHEHUH U3MEPEHUN
coOMpaTh FIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMYUHBL;

e  coOyoaTh IpaBUiia TEXHUKHU O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

®  yKa3bIBaTh NMPUHLUIBI ACUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOLINECS COCYIbl, 0apOMETp, pblYar, MOJBMXKHBIM M HEMOJBUKHBIN
0JI0K, HAKJIOHHAs IUIOCKOCTb;

®  XapaKTepU30BaATh MPHUHIIMUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C
Omopold Ha UX OmHUcaHusd (B TOM 4YHCIE: MOAIMIUIHUKYA, YCTPOHCTBO BOAONPOBOJA,
TUIPABIMYECKUN IIPecC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJIb3YS
3HaHUA O CBOMCTBaxX (DM3MUECKUX SIBICHUH M HeoOXoauMble (U3MUECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAWTH TpUMEphl (HaxoAuTh UHPOPMAIUMIO O TpUMEpax) MPAKTUYECKOTO
UCIIONb30BaHUsl (PU3MYECKUX 3HAHWW B TOBCEAHEBHOW JKU3HU [UIsl OOecreueHus
0€30MacHOCTH IpU OOpALLEHUH € MPUOOpPaAMH U TEXHUUYECKUMHU YCTPOICTBaAaMH, COXPAHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY KaIoIeil cpee;

®  OCYIIECTBIJIATH OTOOP MCTOYHUKOB MH(pOpManuu B IHTEpHETE B COOTBETCTBUU C 33aHHBIM
MOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUWA M MYTEM CPaBHEHUS Pa3IUYHBIX
HMCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOpasl ABJISIETCS MPOTUBOPEUNBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

®  HCMONB30BaTh MPU BBIMOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO--TIONYISPHYIO JUTEPATYpPy
bu3NYECKOT0o CcoAepkKaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMy KOHCIIEKTHUPOBAHMSI TEKCTa, peoOpa3oBaHusl HHGOPMAIMU U3 OAHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

e Co03/1aBaTh COOCTBEHHBIE KpaTKWE IMHMCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(OpMAIMK (PU3NUECKOTO COJEp)KaHUS, B TOM YHUCJIE MyOJIMYHO JenaTh
KpaTKue COOOILEHUs O pe3ysbTaTax MPOEKTOB MM Y4YEOHBIX HCCIEIOBAaHUM, NMPU ITOM
rPaMOTHO HCIIOJIb30BaTh W3YYCHHBINH MOHSITUIMHBIN ammapaT Kypca (HU3HKHU, COMPOBOXKAATH
BBICTYIUICHUE ITPE3CHTALNEH;

® T[pU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUM paclpeneisTh OO0S3aHHOCTH B
rpyIIe B COOTBETCTBUM C MOCTABJICHHBIMHM 3a/lauaMH, CJIEIUTH 3a BHIIOJHEHHEM ILJIaHa
JIEWCTBUM, aJEKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJL B JCATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonIty o0yuenus B 8 kiacce npeIMeTHBIE PE3YIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHUI:

®  HCNONB30BaTh MOHATHSA: Macca M pPa3Mepbl MOJIEKYN, TEIJIOBOE [IBUKEHHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBa, KpUCTAIUIMYEeCKHMe U aMop(dHble Tena,
HACBIIICHHBIM W HEHACBHIIICHHBIM Map, BIAXHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHS
SHEpPrus, TEIIOBOM IBUraTellb, JIEMEHTAPHBIN ANEKTPUUECKUH 3apsij, dJIEKTPUUYECKOe TOJIe,
MIPOBOJIHUKY U TUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE MOJIE;

e pasnuyaTh sBJEHUS (TEIJIOBOE pacHIMpeHUuEe M CKaThe, TeIulonepenaya, TEeIIOBOe
paBHOBEcHE, CMauyMBaHHE, KaMWUISIPHbIE SIBICHUS, UCIApEeHHe, KOHJAEHCAIus, IUIaBJIeHuE,
Kpuctaum3auus  (OTBEpJEBaHUE), KHUIIEHUE, Tervonepenaya  (TEMIONPOBOAHOCTD,
KOHBEKIIMS, W3JIy4€HUE), DIEKTpU3alus Tel, B3aUMOJICHCTBUE 3apsaoB, JEHCTBUS
AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JACHCTBUE
MarHUTHOTO I0JIA Ha IPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIHUS) [0 OMMCAHUIO HX



XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX TaHHOE (PU3UYECKOe
SBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUI B OKPYXKAIOIIEM MHpPE, B TOM
yuciae (QU3MYECKUe SBIEHUS B IPUPOJAE: IMOBEPXHOCTHOE HATSHKEHUE M KalWUIIPHbIE
ABJICHUSL B IIPUPOJIE, KPUCTAIUIBI B Ipupoje, usnydenue CoiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra, 3JEKTPUYECKUE SBJICHUS B
aTMocdepe, EKTPUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, JIped MmoI0CcoB,
pOJIb MAarHUTHOI'O HOJS JUIsl KU3HU Ha 3emile, MOJSIPHOE CHSIHME, NPU 3TOM IE€PEBOAUTH
MPaKTUYECKYI0 3ajJauyy B Yy4eOHYIO, BBIIEISATH CYIIECTBEHHBbIE CBOWCTBa (IIPU3HAKH)
(bu3nUecKuX sBICHUIA;

OIKCBHIBATh W3YYEHHBIC CBOWMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusmueckue
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHsS DJHEpPIUs, KOJIMYECTBO TEIUIOTHI, YAEJbHAs
TEIUVIOEMKOCTh ~ BEILECTBA,  yJeJbHAas  TeIJoTa IUIABJICHMs,  yJeJbHas  Teliora
napooOpa3oBaHMs, yIeNbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(PQPHUIMEHT IOIE3HOTO
JeMCTBUS TEIJIOBOM MAIMHbBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1YXa, SJIEKTPUUECKUN 3apsi],
CHWJIa TOKa, DJJEKTPUUECKOE HANpsDKEHUE, CONPOTHUBIIEHUWE IPOBOJHHUKA, YJIEIbHOE
COIIPOTHBIIEHUE BEILIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA), MPH OMHCAHUU
IPABWIBHO TPAKTOBATh (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEIUYMH, O0O3HAu€HUs U
€IMHULBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (POPMYJIbl, CBA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTh TpapUKd M3IYyYCHHBIX 3aBHCUMOCTEH
(bu3uUeCKUX BEIUYMH,

XapaKTepru30BaTh CBOWCTBA Tell, (PM3WYECKHE SIBICHUS W IMPOLECCHI, MCIOJB3Ysl OCHOBHBIC
MOJIO)KEHUSI  MOJIEKYJIIPHO--KMHETUYECKOW TEOpUU CTPOEHHS  BEUIECTBA, IPUHLIHUII
CYINEpIIO3UIMH MoJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
JUIsL yJacTKa Liemnu, 3akoH J[xoyns—JleHna, 3akoH coOXpaHEHUsI SJHEPIUH, NIPU STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OO0BACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh IPUUMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ Oomnopoil Ha 1-2 M3yueHHBIX CBOMCTBA
(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEN;

peuath pacuéTHbIE 3a7aul B 2—3 AeUCTBUS, UCIIONb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 337a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISl pEIIeHUs 3a7aud, BBIOMpPATh 3aKOHBI U (QOPMYIIBI,
HE00X0/uMBbIe JJIs €€ PeleHHs], TPOBOIUTh Pacu€Thl U CPABHUBATH MOJTYYEHHOE 3HAUEHUE
(bu3nYeCKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXXKHO PEIIMTh MpPU MOMOIIU (PU3NYECKHX METOOB,
UCIIOJIb3YS ONMCAHUE UCCIIEI0BaHMs, BBIAEIATH POBEPAEMOE MPEATIOI0KEHNE, OLICHUBATD
MPaBUJIbHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;

IPOBOJUTH OIBITHI O HAOMIOJNEHHUIO (PU3NYECKUX SBICHUNA MM (U3NYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBIEHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3/yXa OT €ro o0bEMa, TemIeparypsl,
CKOPOCTH Tpollecca OCThIBAaHUS W HArpeBaHUs IMPU H3JIY4YEHUH OT IBETa M3Iydarolien
(moryomiaroneif) MOBEpXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIIEPAaTypbl )KUIKOCTU U
ionaan e€ MOBEPXHOCTH, AJIEKTPU3ALINS TNl U B3aUMOJECUCTBUE AJIEKTPUUECKUX 3apsA0B,
B3aMMO/ICIICTBHE TOCTOSHHBIX MarHUTOB, BHU3yallM3allds MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOT'O IOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DBJIEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (OPMYNIHUPOBaTH IMpPOBEpsSEMbIE
IPENON0XKEHUs, COOUPATh YCTAHOBKY M3 MPEUI0KEHHOT0 000pyI0BaHNUs, OIUCHIBATh X0/
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH MPSAMBIE U3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHON BIaXXHOCTH BO3/yXa, CHJIBI
TOKa, HaNpsDKEHUs C HUCIOJIb30BAaHUEM AHAJIOTOBBIX HPUOOPOB M JATYMKOB (PU3MYECKHX



BEJIIMYMH, CpPAaBHUBATh pE3YyJlbTaThl MU3MEPEHUH ¢ Yy4ETOM 3aJaHHOM aOCOIIOTHOM
HOTPEIIHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OIHON (DM3MYECKON BEIMYMHBI OT APYrou C
UCIOJIb30BAaHUEM IPSIMBIX W3MEPEHUH (3aBUCHMOCTh COINPOTHBIIEHHS MPOBOJHUKA OT €ro
JUIMHBL, IUIOLIAJAM IIOIEPEYHOIO CEUYEHUs U YACIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO 4Yepe3 NPOBOJHUK, OT HANPSDHKEHUS HAa IPOBOJHHKE,
UCCIICI0OBAaHUE IIOCJIEJOBATEIIBHOTO U IapajUIEIbHOIO COCIAUHEHMH IPOBOJHHUKOB):
IUIAHUPOBAaTh HUCCIIEAOBAaHUE, COOMpaThb YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY IIJ1aHy, (PUKCHpPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

IPOBOJIUTH KOCBEHHbIE H3MepeHHUs] (U3NYECKUX BeNMYMH (yIenbHass TEIIOEMKOCTb
BEILECTBA, COMNPOTHUBJICEHHE IPOBOJHMKA, pab0Ta M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA):
IUIAaHUPOBaTb ~ M3MEPEHHUs, COOMpaThb  SKCIEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEeays
IIPEIIOKEHHOW MHCTPYKLIUH, U BBIYHMCIIATh 3HAUCHUE BEIIMYHHBL;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHUEM;
XapakTepu30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOWCTB C
OIOpOIl Ha MX OmHMcaHus (B TOM YUCIE: CHUCTEMa OTOIUICHUs JOMOB, TUTPOMETp, HapoBast
TypOuHa, amrepmerp, BOJIBTMETD, CYETUHK AIEKTPUYECKON SHEPIHH,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HarpeBaTelbHbIE  3JIEKTPONPHOOpPHl  (IpUMEpPHI),
AIIEKTPUYECKUE MPENOXPAHUTENN, FJIEKTPOMArHUT, 3JEKTPOJBUTraTEIb IIOCTOSHHOIO TOKA),
UCNONb3Yysl 3HAHHUA O CBOMCTBaX (U3MYECKHX SBICHUM M HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPONCTBA U U3MEPUTEIbHbBIE PUOOPHI IO CXeMaM U
CXEMaTHYHBbIM PUCYHKaM (KUJKOCTHBIH TEpPMOMETp, TEpMOC, HCHUXPOMETp, THUTPOMETP,
JBUTATe€b BHYTPEHHEIO CrOpaHHs, JJIEKTPOCKON, pEeoCTar), COCTaBISTh CXEMBI
JNEKTPUYECKUX LIENEN C IMOCIEN0BATEIbHBIM U MApAJIJICIbHBIM COECAUHEHUEM DJIEMEHTOB,
pa3nuyast yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX LETeH;

OPUBOANUTH  HpHUMEpbl  (HaXoAuWTh HWHGOPMALMIO O TpHUMepax) MPaKTUYECKOTro
UCMOJIb30BaHUS (U3UYECKUX 3HAHUH B TOBCEIHEBHOW KHM3HM JuId oOOecreueHHs
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOpPaAMH U TEXHUYECKUMHU YCTPOICTBaAaMH, COXPAHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKarollel cpee;
OCYIIECTBIIAITh MOUCK MHPOpMAIMK (PU3MUECKOTO cojaepkaHus B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUW M NYTEM CPAaBHEHMS JONOJHUTEIBHBIX HCTOYHMKOB BBIJICIATh
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPH BBIMOJIHEHUHM YYEOHBIX 3a/JlaHuil HaydyHO--TIOMYJISIPHYIO JIMTEpaTypy
(¢u3uUecKoro colepkaHus, CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlajeTh
npuéMaMy KOHCIIEKTHUPOBAHMSI TEKCTa, nMpeoOpa3oBaHusl HHGOPMAIMU U3 OAHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3laBaThb COOCTBEHHbIE NIHMCHbMEHHBbIE U KpaTKue YCTHble cooOuieHus, o00001as
MH(GOPMALIMI0O W3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOrO COJep)KaHus, B TOM 4YHCIIE
NyOJIMYHO TPENCTABIATh PE3yJbTaThl MPOEKTHOW WIIM HCCIEI0BATENbCKON J1EATEIbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM NOHATUHHBIM ammapar Kypca (QU3uKH,
COIIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUEH;

OpU BBINOJIHEHWH YYE€OHBIX MPOEKTOB U HUCCIENOBaHUM (U3NYECKUX TPOIECCOB
pacnpenensaTh OOS3aHHOCTH B TpYIINE B COOTBETCTBHM C IIOCTaBJICHHBIMHU 3a/ayamH,
CJIEIUTH 3a BBIOJIHEHUEM IIJIaHa JAEUCTBUNA U KOPPEKTHPOBATh €0, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBIM BKJIaJ B JEATEIIBHOCTh TPYMINbl, BBICTPauBaTh KOMMYHHKaTHBHOE
B3aUMO/IEIICTBHE, MPOSBIISSA TOTOBHOCTD pa3pemiaTh KOH(QIUKTHIL.

K koH1y 00y4yeHus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOKHBI OTPaKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:



UCIIOJIb30BaTh  IOHSTHA: CHUCTEMA OTCYETa, MaTepuajbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXAHWYECKOro [JBWXKEHus, Aedopmanus (ympyras, aacTudeckas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPETPY3KU, LEHTP TAKECTH,
abCOJIIOTHO TBEPIOE TEJNO, LIEHTP TSKECTH TBEPIOro Tela, PABHOBECHE, MEXaHUYECKUe
KoJIeOaHUsI M BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaia
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTb, CIIEKTPbl UCITYCKaHUS U
HOTJIOIIEHMS, anb(da-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbL, SiACPHAs YHEPreTHKA,;

pasinyath sBIE€HUS (paBHOMEpPHOE M HEPaBHOMEPHOE IPSMOJUHEHHOE JBHXKCHMUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE [BHXEHHE, CBOOOIHOE MAaJCHHE TeJl, PaBHOMEPHOE
JBIDKEHUE IO OKPYXXKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBIKEHHE, KOojeOaTeIbHOe
JBIDKEHUE (3aTyXaIOLIUMEe U BBIHYXJEHHBbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpaXEHME 3BYKa, MPSMOJIIMHEHHOE PacIpOCTpaHEHHE, OTPaKEHHUE U IIPEIOMIIEHUE CBETA,
[IOJITHOE BHYTPEHHEE OTpa’keHHE CBETa, Pa3jIo’KeHHE OEJoro CBeTa B CIIEKTP M CIO0XKEHHUE
CHEKTPaJIbHBIX 1IBETOB, TUCIEPCUS CBETA, ECTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa M3JIy4eHHs) IO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh IPOSIBIIEHUE U3YYEHHbIX (PU3UUECKUX SBJICHUN B OKPY)KaIOIIEM MHUpE (B TOM
yucie Gpusnueckue siBIeHUs B PUPO/Ie: IPUIMBBI U OTJIMBBI, JBIOKeHUE M1aHeT COoIHeYHOM
CUCTEMBI, PEAKTUBHOE JBM)KEHUE >KUBBIX OPIaHHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSACEHUE, CEHCMMYECKHUE BOJHBI, L[yHaMH, 9XO, LIBETa TEJ, ONTHYECKUE SIBJIICHUS B
npupoje, OMOJIOTHYECKOE ACHCTBHE BUAMMOTO, YIBTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3JIYy4EeHUH, €CTECTBEHHbIN pPaJUOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4M, paJUOAKTHBHOE
U3JIy4YeHUE MPHUPOAHBIX MHUHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX H3JIYyYEHH Ha OpraHu3M
4eJoBeKa), IpPH OSTOM MEPEeBOJUTh MPAKTHUECKYI0 3ajadyy B Y4eOHYIO, BBIIEIATh
CYILIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUINUECKUX SBJICHUM;

OINKCBHIBATh W3YYEHHBIE CBOMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusnueckue
BEIMYMHBI (CpelHAs M MIHOBEHHas CKOPOCTh Tejla INpPH HEpPaBHOMEPHOM JIBUKEHUH,
YCKOpEHUEe, MepeMeleHne, MyTh, YIJIoBas CKOPOCTb, CUJIa TPEHMsI, CHJIa YIPYIOCTH, CUia
TSKECTH, YCKOpPEHHE CBOOOAHOTO MAJCHHUs, BEC Tea, MMILYJIbC Teja, HUMITYJIbC CHJIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, IMOTEHLMAJIbHAs JHEpPrHsl Teja, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, IOTEHIIMAIbHASL DHEPTHsI CKATOMN NPYKUHBI, KHHETUYECKAsl SJHEPIHs,
MOJIHAsl MEXaHUYEeCKasi YHEpPIusi, IepUo M 4acToTa KoyieOaHMUi, AJMHA BOJIHBI, TPOMKOCTh
3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEJOMJICHUs Cpelibl), IPU OMUCAHUHU
IPAaBWIBHO TPAKTOBATh (PU3MYECKUII CMBICT HCIHOJB3YEMBIX BEIMYMH, O0O3HAUYEHUSA H
€IMHULBI (PU3MUECKUX BEJTMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaQUKUd H3YYEHHBIX 3aBUCUMOCTEN
(bU3nUeCKUX BEIHYMH,

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKHUE SIBJICHUS M IPOILECCHI, HCIOJIb3YS 3aKOH
COXpaHEHMsI HHEPruM, 3aKOH BCEMHUPHOIO TITOTEHMS, NPUHLHUII CYNEPIO3UIUUA CHII,
IPUHLMAII OTHOCUTENBHOCTH I'amwiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs HMITYJbCA,
3aKOHBI OTPAKEHMsI U MPEJIOMJIEHUSI CBETa, 3aKOHBI COXPAaHEHUS 3apsJ0BOrO0 M MacCOBOIO
quCceNl MpU AJCPHBIX PEaKLMAX, IPU TOM JlaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIPAXKEHHUE;

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh INPUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKUX IIAroB C OMOpoil Ha 2—3 M3y4eHHBIX CBOICTBa
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacuy€éTHBIC 3a7add (ONMUPAIONIUECS Ha CHUCTeMY W3 2—3 ypaBHEHHUI), MCIOIB3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (U3NYECKHUE BEIMUUHBI: HA OCHOBE aHAIM3a YCIOBUS
3a[aud 3aIHUChIBaTh KPAaTKOE YCIOBHUE, BBISBIIATH HEJOCTAIOIINE MIIM M30BITOUHBIE JaHHBIE,



BBIOMpaATh 3aKOHBI M (OPMYIBI, HEOOXOAMMBIE I PEIICHUS, MPOBOIUTH PACUYETHI U
OLICHUBATh PEAIMCTUYHOCTH MOTYYSHHOTO 3HaYCHUS (PU3NYECKON BEITMUHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIN (U3UYECKUX METOIOB,
UCIIOJIB3YS ONKMCAHUE WCCIEOBAHMS, BBIICIATH MPOBEPIEMOE MPEIINON0KEHNE, OLIEHUBATh
MPAaBWJIBHOCTh TOPSKA MPOBEACHUS HCCIEAOBAHUS, NIEJaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

MIPOBOJMTH OIBITHI IO HAOTIOACHHUIO (PU3MYECKHUX SIBICHUN WM (PU3NYECKUX CBOMCTB TeEll
(u3y4eHue BTOpOro 3akoHa HploToHa, 3aKOHA COXpaHEHHs YHEPTUH, 3aBHCUMOCTh TEpPHOIA
KojeOaHuN MPYKUHHOTO MasTHUKA OT MAacChl TIpy3a M JKECTKOCTH MPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUTUTYAbl MajblX KoJeOaHWH, NPSIMOIHMHEWHOE paclpoCTpPaHCHUE
CBETa, pa3joKeHue Oeloro CBeTa B CIEKTp, M3yYeHUE CBOWCTB M300pa)KeHHs B IJIOCKOM
3epKalie ¥ CBOMCTB M300paKeHUs MpeIMeTa B COOMpAIONIeH IMH3€e, HAOII0IEHUE CTUIOIIHBIX
U JIMHEWYaTBIX CIEKTPOB U3IY4YEHHs): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpYyIOBaHWS, ONKCHIBATH XOJA OIbBITa M €ro pe3yJbTarhl,
(dbopMynUpOBaTh BHIBOJIBI;

MIPOBOMTH TPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONPEACIIsis CPeHEE 3HAUCHUE
u3MepsieMoil BenUYHMHBI ((POKyCHOE paccTosHHUE COOMparomed JIMH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

MIPOBOJMTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NICCKUX BEIMIMH C HCIIOIH30BAHUEM IPSMBIX
U3MEpPEHUI (3aBUCUMOCTh IYTH OT BPEMEHH INIPH PaBHOYCKOPCHHOM JBW)XCHHH 0e€3
HAYaJbHOM CKOPOCTH, Mepuojia KoieOaHUil MaTeMaTHYecKOro MasTHHKA OT JJUHBI HUTH,
3aBHCUMOCTH yIJIa OTPaKEHUS CBETa OT yIJla MaJCHUS W yrila MPeJOMIICHUS OT yria
NaJieHusi): IUIAHUPOBAaTh  UCCIIENOBaHHE, CaMOCTOSTENIbHO  COOMpaTh  YCTaHOBKY,
(GuKCHPOBATh PE3yAbTATHI MOJTYICHHON 3aBUCUMOCTH (DM3MUYECKUX BEIUYHH B BUIC TAOIHUIY
U TpaduKOB, AeTaTh BBIBOABI IO pe3yabTaTaM UCCIEI0BAHUS;

MPOBOJINTH KOCBEHHBIC M3MEPEHUS (PU3UUECKUX BEIMYMH (CPEIHSST CKOPOCTh M YCKOPEHUE
TeJa TPHU PABHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOTHOTO TMaJCHUs, KECTKOCTh
IPYKUHBI, KOOPPHUIIHMEHT TPEHHsI CKOIBKESHUSI, MEXaHW4YecKasi paboTa U MOIIHOCTh, 4aCTOTa
U TepuoJl KOoJeOAaHWH MaTeMaTHYeCKOTr0 W MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs CHIIA
coOuparomied JWH3bI, pPATUOAKTUBHBIA (OH): TMJIAHHUPOBATH HW3MEPEHHs, COOUpaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJNHATH HW3MEPEHUS, CIEAysd MPeIIOKESHHON
WHCTPYKIIUH, BEIYUCIATH 3HAYCHHE BEIMYUHBI U aHATTU3UPOBAThH MOJTYYCHHBIE PE3yIbTaThI C
Y4E€TOM 3a/IaHHOW MTOTPENTHOCTH U3MEPEHUN;

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;
pa3ianyaTh OCHOBHBIE MPHU3HAKK M3YUYEHHBIX (U3WYECKUX MOJENEi: MaTepuanbHas TOYKa,
a0COIOTHO TBEPAOE TENIO, TOYCUHBI HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOl Ha WX OMHUCAaHHS (B TOM YHCJE: CIHIOMETpP, JATYUKHU ITOJIONKCHHS, PACCTOSHUS U
YCKOpEHUs, pakeTa, HXOJOT, OYKH, MEPHUCKOIN, (oToammapaTr, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOII, TO3UMETp, KaMepa BuibcoHa), UCIONb3ys 3HAHHS O CBOHCTBAaX (hU3NUYECKUX
SBIIEHUH ¥ HEOOXOAUMBbIe (PU3UYECKIEe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBl M CXCMATHYHBIC PHUCYHKH H3YYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTEIIBHBIX TPUOOPOB W TEXHOJOTHYECKUX IPOIECCOB TMPH PEIICHUH Yy4eOHO--
MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMbI i1 TMOCTPOSHUS H300paXeHHl B IJIOCKOM
3epKaJie ¥ cOOMparoIIe JTH3e;

OPUBOIUTH  NPUMEPHl  (HAXOAUTh HMH(POpPMAMIO O MpUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (PU3MYECKUX 3HAHWW B TOBCEAHEBHOW JKM3HM [UIsl OOecredeHus
0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHCHUS
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpejie;



OCYIIECTBIISATh  MOUCK HWHPOpMAMK  (U3HUYECKOTO coiaepkanus B VHTepHere,
CaMOCTOSITENIbHO  (DOPMYJIUPYS TIOUCKOBBIM 3alpoc, HAXOAUTh IYTH OINpeAeseHUs
JIOCTOBEPHOCTH  TOJYYCHHOH WHQPOpPMAIIMK HAa OCHOBE HMCKOIIUXCS 3HAHUA U
JOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh TPH BBHIMOJTHCHUHM YYEOHBIX 3a/laHUil HAydHO--TIOMYJSIPHYIO JIHTEpaTypy
(U3HYECKOTO COACpkKAHUS, CIIPABOYHBIC MaTEpHAlbl, pecypchl cetu VHTEpHET, BiIaleTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3zoBaHus HHGOPMAILMU U3 OAHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbBIC MHCbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE MH(MOpMALUU U3
HECKOJIbKUX MCTOYHUKOB (DU3MUECKOTO COJIEpKaHus, MyOIMYHO MPEACTaBIATh PE3yabTaThl
MPOEKTHOW WJIM MCCIENOBATEIbCKON NEATENBHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BaTh
U3YYCHHBIN TOHATUIHBIA anmapaT u3ydyaeMoro pasaena (U3UKU U COIMPOBOXKAATH
BBICTYIIJICHHE TIPE3EeHTAMEN C yI€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOJBHDIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - HAyKa O MPHPOJE 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 (DH3HHECKHE BEIHHHbI 2 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Hroro no pazneny 6
Pasnea 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa LHOK
' p m https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexarieckoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 MHepuus, Macea, II0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edso0.ru/7f416194



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

Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPAbIMUA 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKoCTH S https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOomHOCTh. JHEPrust
bubmuorexa [JOK
>1 Pabora u mompocTs 3 . https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
52 Hpocrerte Mexanm3mb! > . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.3 Mexaneckas SHeprius 4 . https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 ﬁgg;?/ﬁeeziieﬁﬂ f4181ce
bubmuorexa [JOK
12 Terioseie mpoueccs! 21 . > https://m.edsci.ru/?f4181ce
Htoro no paznemny 28
Pa3zgen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U X B3aMMOJCHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 Egsgl;ll(r);eezzgorllf/? f4181ce
bu6mmorexa [IOK
2.3 MarHuTHBIC SIBIICHHS 6 1 15 https://m.edso0.ru/7f4181ce
bubmuorexa [JOK
24 DTIEKTPOMATHHTHA HHYKIIHS 4 https:// m.edS(I)lO.ru/7f418lce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaaumonercTBHE TN 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckue KoJ1e0aAHUS 1 BOJHbBI
bu6mmoreka [JOK
21 Mexamieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIE ABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bubmorexa LHOK

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



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

bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpocnue aTomnoro npa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SInepHble peakun 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAI0IINIT MOAYJIb

6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoummyecrBo yacoB DJIeKTPOHHBIC HH(PPOBbIE
Nen/m Tema ypoka Beero Konrpouabusie Ilpakruyeckue oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypchl

1 ®duzrka — Hayka 0 nIpupojie. SIBIeHus mpuposl 1

2 OuznyecKue sIBICHUS 1

3 Ou3nyecKue BEIMYUHBI U X U3MEPEHHE 1
VYpok-uccienosanue "M3mepenue remneparypsl Ipu

4 MTOMOIIIH KUJKOCTHOTO TEPMOMETpa M IaTYnuKa 1 1
TeMneparypol"

5 MGTOIIBE HAy4HOTO H03HaHI/I$I.u Onucanue Gpu3NIECKUX 1 EI/I6JI.I/IOTeKa HOK
SIBJICHUH C IOMOIIBIO MOJIEJIEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka rumoTe3bl: 1aabHOCTh

6 noJiéTa mapuka, MymeHHOro TOPU30HTAIBHO, TEM 1 1
Oosble, yeM OoJblie BbICOTA ITycKa"

v Crpoenue BeniecTBa. ONbITHL, JOKa3bIBAIOIINE 1 bubnnorexa [JOK
JIMCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHHEe YacTHIl BEIIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMbITHI 10 HAOTIOACHUIO 1 1
TEIUIOBOTO PACHINPEHUS Ta30B»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1

e s 10K
0 CTPOEHHH BEIECTEa https://m.edsoo.ru/ff0a0378

12 MexaHnueckoe ABuxkeHue. PaBHoMepHOE U 1 bubmuoreka [IOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAHUIBI CKOPOCTH 1 ﬁgg:ﬁ;:?;;i(ﬁf/ﬁ%wgc

14 Pacuer nyTu 1 BpeMeHU IBUKEHUS 1 bubmuoteka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4d

15 Nueprusa. Macca — Mepa HHEPTHOCTH T BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer Maccel 1 00beMa Tea bubnunorexa LIOK
16 110 €ro IVIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha“60paTopHa;1 paborta «OnpeneneHre MmIOTHOCTH
TBEPIOTO TElla»
18 Pemenne 3agauy mo teMme "IlnorHoCTh BelecTa" Bubmzorexa HOK
https://m.edsoo.ru/ff0al123c
19 Cuta Kak XxapakTepHuCTHKa B3aumoaencTus Ten. Cuna
ynpyroctd. 3akoH ['yka
JlaboparopHas pabota «/3ydueHue 3aBUCUMOCTH
20 pactsoxerus (nedhopMariin) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHUITBD»
21 SBaenne tarorenus. Cuia TSKECTH
29 CBsi3b MEX1y CHIIOHN TSKECTH U Maccoil Tena. Bec bu6nunorexa LIOK
teina. Pemenue 3amau o reMe "Cuna Tsoxect" https://m.edsoo.ru/ff0al778
23 Cwita TsbkecTH Ha Apyrux miaHetax. Gusundeckue bubmuoreka [IOK
XapaKTePUCTHKH TIAaHET https://m.edsoo.ru/ff0a1502
bubnmorexa LIOK
24 Msueperne cur. Jlunavomerp https://m.edsc]i).ru/ff0a18cc
bubnunorexa LIOK
25 Bec rexa. Hesecomocts https://m.edsc]i).ru/ff0a1778
26 CrokeHue AByX CHJI, HAMPABJIEHHBIX MO OJTHON bubnuotexa [JOK
npsiMoid. PaBHOIEHCTBYIOIIAS CHUTT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelicTByromas cui'
28 Cuna tpenus u e€ Buabl. TpeHue B mpUPOJIe U TEXHUKE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabota «/3y4ueHne 3aBUCUMOCTH CHITBI Bubnmorexa [IOK
29 TPEHHUsI CKOJIBKESHHSI OT CUJIBI JJABJICHUS U XapaKkTepa

COIIPUKACAOIIUXCA ITOBEPXHOCT e

https://m.edsoo.ru/ff0alcc8
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Pemienue 3amay Ha onpeeneHue paBHOACHCTBYIONIEH

30
CHJIBI
Pemenue 3amau o Temam: «Bec Temay, «I'padudeckoe
31 n3o0pakenue cuny, «Cuibl», «PaBHOIEHCTBYIOMAS BH6H_HOTeKa HOK
U, ’ ’ https://m.edsoo.ru/ff0alde0
KonTtponpHas pabora no Temam: «MexaHudeckoe
32 JBUKEHUE», «Macca, IIIOTHOCThY, «Bec tenay,
«['padmueckoe nzobpaxxkenue cuiny, «Cuib»
33 Hasnenue. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS bubmmorexa [JOK
JIaBJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JABJICHUS Ta3a OT bubnnorexa [JOK
00bEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIAMU, KUIKOCTIMHA bu6nmorexa LIOK
¥ razamu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XUAKOCTH U ra3e, BbI3BaHHOE JICHCTBUEM bubnunoreka LIOK
CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad no teme «/laBieHue B :KUAKOCTH U bubnunorexa LIOK
rase. 3akoH [Tackas» https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coobmatompecs cocyaet https://m.edscﬁ).ru/ff0a2970
39 lMunpaiawgeckwmii mpece BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I[1opiIHEBOH KUIKOCTHBIN HACOC
41 ATmocdepa 3eMiH U IPUYKHBL €€ CYIeCTBOBAHUS ﬁgg;?/(gée%asg).orﬁ/fanZbSa
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE ﬁ:tlg::?/%.e;;ggﬁlfanZbSa
13 N3mepenue armocdeproro naBieHus. OnbIT bubmmoreka [JOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT BHICOTHI HaJT bubnuotexa [JOK
YPOBHEM MOpSsI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMocdepHoe JaBieHre Ha bubmuoteka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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PAa3JIMIHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amay o reme " AtmocdepHoe nasieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bubmuorexa [{OK
Teno. ApXuMeI0Ba Criia https://m.edsoo.ru/ff0a3276
8 | soacumaomcs cnres, sehemmyionsi na rero ) Bubamorexa LIOK
HOTpYKEHHOE B )KHHKOQTB» ’ https://m.edsoo.ru/ff0a33fc
o | omemes s 1o e dicems L B oK
IIOTPY’KEHHOMU B JKUJKOCTb YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bu6nmorexa LIOK
>0 lnapasme Ten https://m.edsc%.ru/ff0a3a96
JlaboparopHas padota "KoHCTpyrpoBaHue apeomeTpa
51 WM KOHCTPYUPOBAHUE JIOJKHU U OIpe/ieieHue e 1
rpy30H01bEMHOCTH"
o | oo aasn o v Dl B LOK
KUTROCTEH 1 Ta30By https://m.edsoo.ru/ff0a3654
53 KontponbHas }3&60Ta o Teme «JlaBneHnue TBepAbIX
TeJI, ’KUJKOCTEH U Tra30B»
bubnuoreka [{OK
>4 Mexanueckas pabora https://m.edsc]i).ru/ﬁ0a3f82
bubnuoreka [{OK
55 Momxocts. ExuHuitg! MomHocTH https://m.edsc])_E).ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaeMOM IIPHU NOIBEME 1O JIeCTHHUIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecue cuil Ha
pbIaare
58 Poruaru B Texnuke, ObITY U ipupojie. JlabopartopHast 05 bu6muoreka [JOK
pabota «lccrnenoBanue yCIOBUN PaBHOBECHS PhIYara https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau no reme «Y Cl0BUSL paBHOBECHUS bubnunorexa LIOK

phluara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoadduruenT none3Horo neidcTBrs MEXaHU3MA.

60 JlaboparopHas pabota «3meperne KI1J] HaknoHHOI 1 0.5
IJIOCKOCTHY
" " bu6nmorexa [IOK
61 Pemenwne 3amau o reme "Padora, momnHocTh, KITJT 1 https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 Bu6muotexa [JOK
MOTEHIMAIbHAsT SHEPTHS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTAITBHOE
64 OMNpe/eNeHNe H3MEHEHHA KMHETUYECKOU U 1 1
NOTEHIMATIHHON SHEPTHH MTPHU CKATHIBAHUH TEJA MO
HAaKJIOHHOM iockocTu"
65 KonTtponbsHas padora no teme «Pabora 1 MOIITHOCTb. 1
OHeprus»
66 PesepBHrlit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuorexa [IOK
"MexaHn4eckoe aBrxeHue" https://m.edsoo.ru/ff0a4dee6
67 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmmnorexka HOK
"JlaBneHue TBEPIBIX TEI, )KUJKOCTEH 1 ra3oB” https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"PaboTa. MomtHocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka Beero Ko]—[Tpo,]n,]-[],[e HpaKanecKHe 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypcbl
1 OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1 bubmmoreka [JOK
TECOPHH U MX OIBITHBIE TIOATBEPIK ICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
3 Mogenu TBEPIOTO, )KHJIKOTO M ra3000pa3HOro 1 bu6nmorexa LIOK
COCTOSIHMI BELIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HA OCHOBE 1
MIOJIOKEHUN MOJIEKYJIIPHO-KWUHETUYECKOU TEOPUH
5 Kpucranmmmaeckue u amopdHbie Tena 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue 1 KanwuisipHOCTh. [loBepxHOCTHOE 1 Bbu6mmoteka [JOK
HaTsHKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciiupeHue u cxatue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIEPATyPhl CO CKOPOCTHIO 1
TEIJIOBOTO ABMKEHUS YaCTHI]
9 Buyrpennss sneprusi. CnocoObl H3MEHEHUs 1 bubmmoreka HOK
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Buppt Tenuonepenain 1 https:// m.edsc]Jlo.ru/fan6412
L rennonon cooters seuers n warepuaron s e 1 ) ubmorexa LIOK
" https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
12 KonuuectBo TemnoTel. Y neabHas TEMI0EMKOCTD 1 ﬁ:tlgg:?/%.e;?siﬂﬁlfma%? 6
13 YpaBHeHwue TerioBoro 6ananca. TermooOMeH u 1 bubnmnorexa [JOK

TCIIJIOBOC PABHOBCCUEC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412
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JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS

bu6nmorexa [IOK

14 TGHJI(')‘O6MeHa IIPY CMELIMBAHUU XOJIOAHOU U ropsiyeit hitps://m.eds00.ru/ff0a6a98
BOJIbI
15 Pacuyer konruecTBa TEIIOTH, HEOOXOAUMOTO ISt
HarpeBaHus Tejla U BBIAEISIEMOTO UM P OXJIaKICHUU
16 JlaboparopHnas pabota "OnpeneneHue yaenpbHOu bubmmoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y 1eJbHasl TEIJI0Ta CrOPAHUS bubmorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [ImaBnenue u oTBEpAEBAHUE KPUCTAIUIMYECKUX TEIL. Bbu6moteka [JOK
VnenpHas TeioTa IJIaBIeHUs https://m.edsoo.ru/ff0a71d2
JlabopaTtopHast pabota "Onpenenenue yaeabHON bubmmorexa [JOK
19 n .
TEIJIOTHI TUIABJIEHUS JIbJA https://m.edsoo.ru/ff0a72fe
bubnuoreka [IOK
20 [TapooGpa3oBanue u kKoHaeHcalus. Mcmapenue hitps://m.edsoo.ru/ff0a740c
Kunenwne. Y penpHas Temiora napoodpazoBaHus U
21 KOH,Z[eHcaI_II/Ii. 3aBUCHUMOCTh TeMI;[epagprI KUIIEHUS OT bubmorexa OK
https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas pabota bubmmnoreka HOK
22 " ., " :
OnpezeneHre OTHOCUTEIBHOM BIQXKHOCTH BO3JIyXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1au Ha onpeiereHue BIaXKHOCTH BO31yXa
24 [Ipunnuns! paboTs! TemnoBbIX aBurateneil. [laposas
TypOuHa. /[Burarens BHyTPEHHETO CTOpaHUs
o5 KIIJI rennoBoro asurareis. TenaoBbIe IBUTATEIHN U bu6nunorexa LIOK
3alMTa OKPYXKAKOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
2% 3aK0H COXpaHEHUs U PEBPAILICHUS SHEPTHH B
TEIJIOBBIX MPOIIeccax
[ToarotoBka Kk KOHTPOIBHOU paboTe MO TeMe
27 "TGI;'IJ'IOBLIG SIBJ'IeHI/ISII). I/ISMGHGI;-II/Ie arperaTHelix bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BellecTBa
8 KonTtponbHas padota no teme "TerioBbie siBIEHUS. bubmuoteka [IOK

M3MeHeHune arperaTHbIX COCTOSIHUM BerecTa'

https://m.edsoo.ru/ff0a86ae
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29

DnekTpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB

VYpoxk-uccienopanue "IneKTpu3aus TeI UHIYKIIUEH

30 " 1
U IIPYU CONIPUKOCHOBEHHUH
31 B3aumoneiicTtBue 3apskeHHBIX Tell. 3akoH Kynona E{tlggi?/(;;é(;jii(.)rﬁlﬁOaS?e 4
32 ?geﬁ?;;icic?rzlilocﬁé.?;ﬁﬁﬁ; I({:;(:a;nosnunu bubmmorexa [IOK
SMEKTpHYECKAX MOl https://m.edsoo.ru/ff0a8ala
33 Hocurenu snexkTpuueckux 3apsiioB. JJIeMeHTapHbIN
3apsia. CTpoeHue aTroma
34 [TpoBOAHMKY M TUAJIEKTPUKH. 3aKOH COXPAHEHUS bubnuoreka [IOK
SIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha npUMEHEHUE CBOMCTB Bbu6mmoteka [JOK
JJIEKTPHUECKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CYLIECTBOBAHHUS. bubnuorexa [IOK
VICTOYHMKH AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JleiicTBHS 2IIEKTPUUECKOT0 TOKA BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleicTBUE 3IEKTPUUECKOTO MO 1
Ha MPOBOJHUKU U AUDIIEKTPUKH"
39 DNeKTpUYECKUil TOK B MeTajlaX, )KUJKOCTAX U Ta3ax bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH
a1 Cwuita Toka. JlabopatopHas pabora "M3mepenue u 05 bubnuotexa [JOK
peryJarpoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 Taoparopman padora “Hovepenne n perymposae 05~ bubmorerallOK
S https://m.edsoo.ru/ff0a9el4
43 CornpoTuBieHNE NPOBOAHUKA. Y J€IBHOE bubmmoreka [JOK
CONPOTHBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTopHas paboTta "3aBUCUMOCTH JJIEKTPHIECKOTO 1 bubnuotexa [JOK

COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0 IJIMHBI, IIOIIAAN

https://m.edsoo.ru/ff0aa738
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MOINIEPEYHOI0 CEUCHUS U MaTepraia"

3aBUCUMOCTD CUJIBI TOKA OT HanpsbkeHus. 3akoH Oma

bu6nmoreka [IOK

45 JUISl y4acTKa [enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH
16 CHUJIbI TOKA, UJIYIIETO Yepe3 pe3ucTop, oT bu6nmorexa [IOK
COITPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope”
47 [TocnenoBarenpbHOE M MApaICIIBHOE COCTMHEHUS
MIPOBOIHUKOB
Jlaboparopuas padora "IIpoBepka mpaBuiia CIIOKCHUS
48 HaHp}II))KeHI:/Iﬁ n[f)n HOCJ‘IG,Z[(I))BaTCI:J)'ILHOEI COEIMHEHUH bubmorexa [IOK
" https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlaGopaTtopHas pabora "IIpoBepka nmpaBuiia ISl CUITBI bubnnorexa [JOK
TOKA P NMapajIeIbHOM COCAMHEHUU PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npumeHenue 3akona Oma s Bu6mmoteka [JOK
Pa3IMYHOIO COCAUHEHHS ITPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH bubnunorexa LIOK
Jlxoyns-Jlenta https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpenenenue padoTh U bu6mmoteka IIOK
MOIITHOCTH AJICKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKHe e U MOTPEeOUTENH IEKTPUIECKON bubnunorexa LIOK
53 ]
sHepruu B ObiTy. KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
IToaroroBka K KOHTPOJILHOM padoTe MO TeEME
54 "3JJIJeKTpI/IquKHe 3agsun>1. 3a§$[)KeHHI>Ie Tella U UX bubmorexa LIOK
. . N https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBHs. [IOCTOSIHHBIN 2JEKTpUUECKUN TOK
KonTpoinbHas padota o teme "DIEKTpUUECKUE
55 3apsu:[1:ﬂ. 3apﬂ>1?eHHHe Tea U Ux Bsamfoaeﬁcmm. bubmorexa HOK
. . https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIN STEKTPUUECKUN TOK
56 ITocTossHHBIC MArHUTHI, UX B3aUMOJICHCTBUE
57 VYpoxk-uccnenosanue "M3yueHnue noyen mocTOSTHHBIX bubnmnorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarHuTHOE 1oJie 3eMJIu U €ro bubnuoteka [JOK
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3HAYCHHUC IJI )KU3HU Ha 3emne

https://m.edsoo.ru/ff0acOba

OnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO

59
TOKa MarHuTHOE 1oJie KaTyLIKU ¢ TOKOM

[IpuMeHeHne IEKTPOMarHuTOB B TEXHHKE.
60 JlaGopaTtopHnas pabora "M3yueHue aeicTBus
MarHUTHOT'O MOJIsl Ha IPOBOJAHUK C TOKOM"

ONEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 351eKTpoIBUTaTeNIeil B TEXHUYECKUX
61 yCTpoicTBax U Ha TpaHcnopte. JlaboparopHas pabora
"KoHcTpynpoBaHue u usydeHue paboTsl
aJeKTpoBUraTess"

Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM

62 nHaykuuu. Ilpasuno Jlenna

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acld?

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

DnekTporeHeparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIIUU Ha
BO306HOBJI$IGMI>IX HCTOYHHKAX SHCPIruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

64
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJIICHUS"

KontponbHas pabota no Teme "DiaeKkTpudeckue u
MarHuTHBIC SIBJICHUS"

65

PesepsHblit ypok. Pabota ¢ TekcTamu 1o Teme

66 n n
TenoBele SIBICHUS

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
"ITocTOSIHHBIN MEeKTpUYECKUil TOK"

67

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"MarauTHbIE SIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

68
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bubmuoreka [{OK
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka B Ko]—[Tpo,m,]-[],[e HpaKanecKHe 06pa30BaTeJILHbIe
cero padoThI padoThI pecypcbl
1 MexaHnueckoe ABukeHue. MarepuanbHas TO4YKa 1
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubnuorexa [{OK
JBUOKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa [OK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsmonuHeiHoe apmwkenue. CpenHsis 1
Y MTHOBEHHAasi CKOPOCTb
5 [IpssMonMHENHOE paBHOYCKOPEHHOE JIBUKECHHUE. 1 Bbu6mmoteka [JOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
5 CKopocTh MPSAMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu
;| Mg e SO yoapemae | [ B oK
pIPp ?f p 8 https://m.edsoo.ru/ff0adb18
IJIOCKOCTH
8 CBoboanoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTHU. [lepuon u 1 bubmuotexa [IOK
gacToTa oOparieHus. JInHelHas U yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1
. bubnuotexa [JOK
11 ITepBoiii 3akoH HproTOHA. BEKTOpP CHIIBI 1 https://m.edsoo.ru/ff0ae612
. . bubmuoreka [{OK
12 Bropoii 3akon Hetotona. PaBHoneiicTByomIas cuiia 1 https://m.edsoo.ru/ff0ae72a
. bubnuotexa [JOK
13 Tperuii 3akoH Herorona. Cynepno3nnus cui 1 hitps:/m.edso0.ru/ff0ae982
14 Pemenne 3anau Ha npumMeHeHne 3aKk0HOB HproTOHA 1 bubmorexa HOK

https://m.edsoo.ru/ff0aeb6c
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bub6nmoreka [IOK

15 Cra ynpyroctu. akow ['yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHuas pabota «OnpeneneHne KecTKOCTH bubmmoreka [JOK
IPY>KAHBDY https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Cra Tperms https://m.edsc%.ru/fanf738
19 Pewenue 3anau no reme «Cuiia TpeHus» BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas padota "Onpenenenne KodphuueHTa bubmmorexa [JOK
20 TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treme "3akonsl Herorona. Cuita bu6nmorexa LIOK
ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubmmoreka [JOK
YckopeHre cBOOOTHOTO MaCHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBukeHue Teax BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHedHas cucTema).
[NanakTukn"
24 Pemenue 3amau nmo teme "Cuna TSDKECTH U 3aKOH bubnunorexa LIOK
BCEMHUPHOTO TSTOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocts. HeBecomocTs u bubmuotexa [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
| Do, Ao Buneress LOK
RS https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BpaIlleHUS
27 MowmenT cuibl. LienTp TsoxecTn
8 Pemrenne 3anau mo reme "MomeHT cuibl. LleHTp bu6muoreka [JOK
TsDKecTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe bubmuoreka [IOK
"MexaHudeckoe aBwxenue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHuueckoe bu6muoreka [JOK

nBmkenue. Bzaumonetictsue ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs

bub6nmoreka [IOK

31 UMITYJIbCa. YIIPYroe U HEYynpyroe B3auMoOICiCTBUE . https://m.edsoo.ru/ff0b07fa
30 Pemenue 3anay no Teme "3aKoH COXpaHEHUsI 1 Bbu6muotexa [JOK
umimyibca' https://m.edsoo.ru/ffO0b096c
33 Ypok-koHpepeHnius "PeakTHBHOE IBH)KCHHE B 1
IPUPOJIE U TEXHUKE"
34 Mexannyeckasi paboTa u MOLTHOCTh 1 ]I’?tptlgg:l;ll(r);.egiji(]){)(.)rllf/ffObOa8 4
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CHJIBI 1 bubnuoreka [IOK
TpEHHUSI https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenrue paboThl CHIIBI
36 TPEHMSI IPU PABHOMEPHOM JIBUJKEHUU TeJla 10 1
TOPU30HTAILHOM MOBEPXHOCTH»
37 Cas3b sHepruu u paboTsl. [loTeHnnanbHas sHeprus 1
38 Kunernueckas sneprus. Teopema 0 KHHETUUECKOU 1 bubnnorexa [JOK
SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE 1
40 JlaGopaTtopHas pabota «M3y4ueHue 3akoHa COXpPaHEHHS 1 bubmuoreka [IOK
SHEPTU» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojnebaHus. BeiHyX/1eHHbIE KOJeOaHMsl. 1 bubmuoteka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KHUHHbBINA MasiTHUKU 1
44 Ypok-uccienoBanue «3aBUCUMOCTb MEPHOIA 1 bubnuotexa [JOK
KOJIEOAHUH OT JKECTKOCTH NMPYKUHBI U MacChl rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpartieHne sHEPrun Npu MEXaHMUECKUX 1
KoJIe0aHUsX
JlaGopaTtopHnas pabota «OrnpesesieHne 4acToThl U bubnuotexa [JOK
46 nepuoJia KojaeOaHui MPy>KMHHOTO MasiTHUKA . https://m.edsoo.ru/ffOblaec
47 JlabopaTtopHnast pabota «I[IpoBepka HE3aBUCUMOCTH 1 bubnuoteka [JOK
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nepuojia KojaeOaHuii rpysa, NOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

Mexaunueckue BoiHBL. CBOMCTBA MEXAHUYECKUX

https://m.edsoo.ru/ff0b197a

bu6nunoreka LIOK

48 BOJIH. [IpO0JIbHBIC U TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHius "MexaHn4ecKrue BOJIHBI B
TBEPIOM Tene. CelicMuueckue BOTHBI"
50 3Byk. PacnipocTpaneHnue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoranue "HabmoneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacTOThI"
52 ['pomKoOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHM
pEe30HaHC
53 VYpok-koHpepenius "YiabpTpa3Byk u uHGPa3BYK B bubnnorexa [JOK
HpUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1o TeMe "3aKOHBI Bbu6mmoteka [JOK
coxpaHeHus. MexaHHndecKue KojaeOaHust U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas pabota no Teme "3aKOHbI COXpaHEHUS.
Mexannueckue kosie0aHus ¥ BOJTHBI"
56 DJIEKTPOMArHUTHOE MOoJ€. DIEKTPOMATHUTHBIE BOJIHBI BH6H_HOTeKa [OK
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa JIEKTPOMArHUTHBIX BOJTH
"
S5 o, Henomsomamic sexponr N somt 1 Bu6miorera LLOK
COTOROM CBs3H" https://m.edsoo.ru/ffOb2fe6
i " o
59 Liiﬁ;ﬁﬁggifie]s(leiy:iiﬁoﬁ:gc;iGHanoro bubmorexa LJOK
renedhona” https://m.edsoo.ru/ffOb2c6¢
60 Pemenue 3amau Ha OMpE/IENIEHNE YaCTOTEI H ATTHHBI
AIIEKTPOMATHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa. bubmmoreka [JOK
BosHOBBIE CBOliCTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceeta. [IpsmonuHeiiHoe pacipocTpaHeHHE bu6muoreka [JOK

ceeta. 3atmenus ConHua u JIyHbl

https://m.edsoo.ru/ff0b3658
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63 3aKkoH OTpa)keHUs cBeTa. 3epkaiia. Pemenue 3agaq Ha bubnuorexa [JOK
INPUMCHEHHE 3aKOHA OTPAYKCHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA bubmorexa HOK
' https://m.edsoo.ru/ff0b3aea
I T R— Bubmotera LIOK
https://m.edsoo.ru/ff0b3c5¢c
ONTUYECKUX CBETOBOJIaX
JlaGopaTopHas pabora "VccnenoBanue 3aBUCUMOCTH
66 yIJ1a IPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJia MaleHUs
Ha rpaHulie "Bo31yX-cTekyuo""
Ypok-koHpepennus "Vcnonb30BaHre NOTHOTO
67 BHYTPEHHET0 OTPa)KEHUs: CBETOBO/IBL,
ONTUKOBOJIOKOHHAS CBS3b"
68 Jlna3el. OnTUdeckas Cuiia JIMH3BI Eggg?;;?;ii?ﬁlﬁobs f2c
69 [Toctpoenne n300pakeHUi B JIMH3AX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "Onpenenenue GOKyCHOTO bubmuoreka [IOK
pacCTOSIHUSL M ONTHYECKOW CHIIBI COOMPAIOIICH JIMH3HI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnmnorexa [JOK
npudopsr” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmorexa LHOK
' https://m.edsoo.ru/ff0b4684
73 Vpok-koHpepennus "Jlepextsl 3penus. Kak
COXPaHMTH 3peHue"
| D o e e Ons BuGniorsa LOK
) ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITH MO Pa3I0KEHUIO
75 0eJIoro CBETa B CIIEKTP M BOCTIPUSITHIO I[BETA bubnuotexa [JOK

IPEMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBbIC
¢bunbTpe!"

https://m.edsoo.ru/ffO0c0e2a
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VYpoxk-npaktukym "BoJIHOBBIE CBOIICTBA CBETA:

76 ucriepcust, nHTepdepenuns u qudpakuus”
77 OmnsiThl Pesepdopaa u muianerapHast Moziennb aToma ]f?tptlgg:l;ll(r)r:.egjas(])_})(.)rllf/ffOClZ%
78 [Toctynatel bopa. Monens aroma bopa
79 Hcnyckanue u morjonieHrue cBeta aroMoM. KBaHTBI. bu6nmoreka [IOK
JIuHeiyaThie CIeKTpPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalroieHne CrieKTpoB bubmmoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hyknonnas Moziens BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IpeBparnicHus. M30Tormb EH6H_HOTeKa LOK
https://m.edsoo.ru/ffOclald
84 Pemenne 3agaud mo reMme: "PagnoakTUBHBIE bu6nunorexa LIOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 Ypoxk-koH(pepeHntus "PagnoakTHBHBIC U3ITYYCHHS B bubmuoreka [JOK
NPUPOJIC, METUITMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U bubmmoreka HOK
MAacCOBOT'O YHCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3U aTOMHBIX sifiep. CBs3b Macchl U bubnmnorexa [JOK
SHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHsie peakiun”
90 Peaknnu cunTe3a u nenenus saep. Mcrounukn bu6muoreka [JOK
sHeprun ConHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHIus ”ﬂnepziaﬁ sHepreTuka. Jlencreus
pPaaMOaKTUBHBIX U3Ty4YEHUN HA KUBBIE OpTraHU3MBI'"
92 [TonroroBka Kk KOHTPOJIBHON paboOTeE MO TeMe bubmuoteka [IOK

"DneKTpOMarHuTHOE 1oJje. DJIeKTPOMAarHUTHbIE

https://m.edsoo.ru/ff0c223e
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BoJiHbl. KBanToBEIE sAB1eHUS"

KoHTposnbHast pabota 1o Teme "DJIeKTpOMarHuTHOE

93 noJjie. DJIeKTPOMarHUTHBIEC BOJTHBI. KBaHTOBBIE 1
ABJICHUS"
94 [ToBTOpenue, 0600meHNE. JTabopaTopHbIe pabOTHI IO 1 1 bubmuorexa [{OK
Kypcy "B3aumoperictBue Texn" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600meHne. Penienne pacueTHbIX U 1 Bbu6mmoteka [JOK
Ka4eCTBEHHBIX 3a1a4 110 TeMme "TeruoBsie mpomecch” https://m.edsoo.ru/ff0c2572
06 auccmeni suta 1o reve "KILL renmoms ) buGanorexa LIOK
on https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
IToBTOpEeHU Hue. PemieHu YETHBIX U
97 Ka(:IeC(”)[I;ZHHi,I; S;)I(?;Ileno eTeMZ "f(H;[ pacE 1 Bubmzorexa HOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
98 [ToBTopenue, o6o0menue. JlabopaTopusie paboTHI 1O 1 1 Bu6mmoteka [JOK
Kypcy "CBeToBbIe siBICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme 1 bubnunorexa LIOK
"3aKOHBI COXpAaHCHHS B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06061meHne. Pabota ¢ Tekctamu o Teme 1 bubmmnoreka HOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"CBeTOBbIC IBIICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1
"KBaHToBas u siiepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usnka: 7-i knacce: 6a30BbIid ypoBeHB: yueOHuK, 7 kiacce/ [lepoimkun .M., Banos A.U.,
AxkuuonepHoe obmiectBo «M3narensbctBo «lIpocBemenue»

» ®usuka: 8-i kacc: 0a30BbI ypoBeHB: yueOHuK, 8 kinace/ [lepeimkun . M., Banos A. U.,
AxkuuonepHoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usnka: 9-i kacc: 6a30BbI ypoBeHB: yueOHuk, 9 kiace/ [lepsimkun M. M., I'yrauk E. M.,
NBanoB A. U., IlerpoBa M. A., AkiimonepHoe obmiectBo «M3aatenbpetBo «IIpocBemnienuney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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