MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3suke Ha ypoBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepatbHOI
paboueil nporpammsl Bociiutanusa U Konuenuuu npenojgaBanus yuyeOHoro npeamera «Ousnkay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIONIMXCS M OpTraHU3alMi0 H3y4deHus (u3uku Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBaHnuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUS.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHust (o KJjaccam), HpeAjaraeT IPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs IPEIMETHOTO COJEPKAHUSA U yUETE BO3PACTHBIX OCOOEHHOCTEH
o0yJaroumxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmKa sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
IOCKOJIbKY (pHU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble O0pas3lbl MPUMEHEHHMs HAaydHOIO0 MeEToja
IIO3HAHUS, TO €CTh CI10C00a NOJIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 MIaBHBIX 3aJa4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBACHATH SIBJICHUS,
® OIIEHUWBaTh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaThb HAy4YHBIE J0KA3aTENbCTBA IJIf
MIOJIy4€HUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHBIE 00111€00pa30oBaTelIbHbIE MTPOrPaMMBI,
YTBEPKIAEHHOU PEIICHUEM.
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYyYaroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATENLCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE NPEICTAaBICHUA O BO3MOXKHBIX cepax Oyaymed mnpodeccuoHaTbHON
JIeATEIIbHOCTH, CBS3aHHOM C (PU3MKOI1, MOATOTOBKA K JaJbHEHIIEMY OOYYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCsl pellieHUEM CIIEAYIOLINX 3aaY:

npruoOpeTeHune 3HaHUK O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHMYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHrne yMEHHH ONUCHIBaTh M OOBSICHATh (DU3UYECKHE SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

OCBOCHHME METOJIOB DELICHHS MPOCTEHIINX pacu€THBIX 33Ja4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HaOMIOAAaTh NPUPOJHBIE SBICHUS U  BBINOJHSTH  OMbITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHbIE HCCIEIOBAaHUS C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

ocBoeHHEe MpUEMOB paboThl ¢ uH(pOpManuend (GU3NUIECKOro CcoAepkKaHHs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON EATEITPHOCTH, CBI3aHHBIMU ¢ (DU3HKOU,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs
orBoguTcs 238 wac: B 7 kiacce — 68 yacoB (2 yaca B Heleni0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeeIIO)

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JeiaeT BhIOOp NMpoBeJeHMs J1a00OpaTOpHBIX pPaboOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenye HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.
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N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTU arperatHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBSICHSIIONNXCSA MPUTSHKEHHEM WA OTTAIKUBAHUEM YaCTHUIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



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

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojierctBusi Ten. Cuna ymnpyroctd W 3akoH [yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokos. Tpenue B npupoje
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHsI Opycka WM IIapUKa MO HaKJIOHHOU
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
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4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH [lackamsa. ITHeBmMaThueckne MammuHbBL. 3aBUCHMOCTH JABJICHUS KUIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6onoukn 3emnu. Onbir Toppudennu. M3mepenue atmochepHOro aBiieHUs. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIBL, ICMCTBYIOILIEH HA TEIO B )KUJIKOCTH,
OT Macchl Tena.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeneHue mnpaBuiIa paBHOBECHS pblyara K OJ0OKy. «3omotoe mpaBmio» mexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue oq1Horo
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETUYECKONH TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyl. ONbIThl, TOATBEP)KIAIONINE OCHOBHBIE TIOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpuctammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennss seprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TeIUIonepeaya i COBEpIICHNE

paboTHI.

Bungsr TCIJIonepeaayn: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHIeHcamws. lcmapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.
Hab6mronenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue MpU COBEPIIEHNUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.
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Jlabopamopnwsie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIUlonepeaauu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja a1eKTpUUECKUX 3apsAa0B. BzanMopaelicTBre 3apsiKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3aps/IOB U
pPacCcTOSTHUS MEX]y TEJIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CTtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JIJIs1 *KU3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apPsHKEHHBIX TEIL.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/I€ICHU ITOJIFOCOB MarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MO HA TPOBOJAHUKU U TUDIICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryImpoBaHue HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
IPOBOJHHKA OT €r0 JIMHBI, IJIOMIAIH MTOIIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IIpoBepka mpaBuia CI0KEHUS HANPSHKSHUH MPH MOCTIEI0BATEILHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CUITBI TOKA, HAYIIETO Yepe3 JIAMITOUKY, OT HaIIPSKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
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MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKE.

18. M3yueHue aelcTBUS MAarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

19. KoncTpynpoBanue U u3y4eHne padOThI DIIEKTPOABHUTATEIIS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenune. PaBHOyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoOoaHOe nagenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, Cujla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
Jswxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U ieperpy3ku.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc Tena. M3meHnenune umnyinbsca. MMmoynbe cuiibl. 3aKOH COXPAaHEHHS! WMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOUIHOCTb. PaboTa cui TsDKeCTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEja, IMOAHATOrO Had IOBEPXHOCTHIO 3CMIIM.

[ToreHuuanbHas SHEPrUs cxatoi npyxuHel. Kunernueckas sueprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE NIyTeH M TPAaeKTOPUH ABMIKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSMOIMHEHHOTO JBU)KECHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHMSL.

5. Habmronenue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJa OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUY TEJL.

9. H3menenwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya uMmysbca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOIECHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYroM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbca IpHu a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HabGmroieHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON HEPTUH MTPU IBMXKEHUH TeJla MO AeHCTBUEM NPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHncTpyupoBaHue TpakTa JUisi pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKECHHS
IIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tela NMPHU PAaBHOYCKOPEHHOM JBM)KCHUH 10 HAKIOHHON
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 HaualbHON CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEIL, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHMUS.

7. Omnpenenenne Kod3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

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

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. MexaHn4yecKkHe KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3BYyK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHo/ia KoJIeOaHHd PY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HIIE3aBUCHUMOCTH Tepuoja KojeOaHWi Irpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTbH TIEpHO/Ia KOJIeOaHUH PY>KUHHOTO MasiTHAKA
OT MacChl Tpy3a H KECTKOCTH MPYKUHBL.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIC BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpOoCTpaHEHHE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBeTa MpH CIOKESHUH CBETA Pa3HBIX LIBETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
NoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeluaThie CIIEKTPBI.

PagnoaktuBHOCTh. Ajbda-, Oeta- u Tramma-usznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnass momens aroMmHoro siapa. HW3otomsl. PaamoaktuBHbIE mpeBpaimenus. [lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsA0BOTO0 U MAacCOBOTO UMCEN. DHEPrus CBSI3U
aTOMHBIX sifiep. CBsA3b Macchl U 3HEpruu. Peakunu cuntesa u aeneHus saep. crounuku sHepruu
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TYyYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3uKu, a TakkKe JUIsl MOArOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[Tpu u3y4eHnn JaHHOTO MOJTYJISl PEalTU3yI0TCS M CHCTEMAaTU3UPYIOTCS BHIIBI ICATEIILHOCTH,
HA OCHOBE KOTOpPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTallpeIMEeTHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (QOpMHUpPYeTCs €CTeCTBEHHOHAy4YHasi T'PaMOTHOCTb:
OCBOCHHE HAYYHBIX METOIOB HCCIIECIOBAHUS SIBICHUI PUPOIBI M TEXHUKHU, OBJIAZICHUE YMEHUSIMHU
OOBSICHATH (PU3MUECKHUE SBICHUS, TPUMEHSS IOJTyYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KaueCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYXKarollel MpUpo/ie U MOBCEIHEBHOM JKU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO UCIIOIb30BAHMSI PA3IMUHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MPEBpAIICHHS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKU;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHUSIM POCCUNCKHX YIEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0J1ar0NOJTyYHA:

- 0OCO3HAHME LIEHHOCTH 0€30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- chopMHupOBaHHOCTH HaBbIKa peIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMUOKY U TAaKOTO e
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3aIliy, TOpPoAa, Kpas) TEXHOJIOTUYECKOHN U COITMAIbLHOM HAMIPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHUEHTAIMsl Ha TpUMEHEHWE (U3MYECKUX 3HAHWN I perieHus 3agady B 00JacTu
OKpY’Kalolllel Cpe/ibl, INIAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN IS
OKpY>KaloIllel Cpepl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PelIeHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMIOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MUeCKOil HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO e TETLHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa N 3KOHOMMKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomerocss OyayT cpopMUPOBAaHBI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHUH (PU3MUECKUX SBICHUU WU
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYUH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHust yaeOHOM Gu3ndeckoi 3a1aun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKIIT HHCTPYMEHT MTO3HAHHS;

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3UUECKUN
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SBIICHUS;

OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



OBJj1ajIeHNe YHUBEPCATbLHBIMU Y4eOHBIMH KOMMYHHUKATHBHBIMH J1€CTBHSIMU:
1) oOueHue:

B Xoie oOcyxIeHusi y4eOHOro marepualia, pe3ylbTaToB JabopaTopHbIX padoT u
MIPOEKTOB 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1a€MOI TEMbI U BHICKA3bIBATh HJICH,
HAaIleJICHHbIE Ha pelleHUe 3a/1a4l U MoJIepKaHre OJ1arokKenaTeJIbHOCTH O0IIEeHNUS;
COMNOCTABIIATh CBOM CYXJIEHUS C CYXJICHUSAMH JAPYrMX YYaCTHUKOB JHAaJIOra,
00HapyXUBaTh pa3InyKe U CXOJCTBO MO3UIIHII;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyONMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUSI, IPOEKTA);

2) coBMeCTHas 1eSITeJIbHOCTh (COTPYAHMYECTBO):

IOHUMAaTh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBUYAIbHON pabOThI IpU
pelIeHUH KOHKPETHO! (pU3HUecKoil MpoOIembl;

IOpUHUMATh LEJIW COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JeMcTBUA 1O €&
JOCTH>KEHUIO: PACIPEEIIATh POIH, 00CYKAATh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIINOJIHATh CBOIO 4YacTh PaOOTHI, JAOCTUIas KaueCTBEHHOIO pe3yibTaTra 10 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH/[Ibl;
OLICHMBATh KaYECTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT 110 KPUTEPUSAM, CAMOCTOSATEIHHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

Ogi1ajieHHe YHHBEPCAJBHBIMU YUeOHBIMHU PerysiTHBHBIMU /I CTBUSIMU:
Camoopranusauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUSX, TPEOYIOMIMX ISl PeIICHHS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAaX MPUHATUS pEHIeHUH (MHIMBUIYaJbHOE,
NPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUHN IPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3ajauu WM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NIPEIaraéMble BApUAHTBI PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEIOCTUKEHMS) pe3YyIbTaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

3M01[HOH3JILHLIfI HHTCJICKT:

CTaBUTb ce0s1 HA MECTO APYrOro YeJI0BEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

IlpuHsiTHE ce0s U APYTrUX:



NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpH pelmeHHH (U3NYECKUX 3a1ad WIH B
YTBEPKICHHAX Ha HAy4YHbIE TEMbI M TAKOE K€ IIPaBO APYroro.

IIpeaMeTHbIE pe3y/bTAThI OCBOCHHSI MPOrpaMMbl 10 (pu3nke (0a30BbIii YPOBEHD)
IIpenmeTHbIe pe3yabTaThl 0CBOEHHS MPOrpaMMbl o Gpu3MKe K KOHIY 00yUeHus B 7 KJiacce:

UCTOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SIBIICHHS, HaOII0JCHHUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NpPSIMOJIMHEIHOE),  TpaeKTopus,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBrieHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUA, B3aMMOJICHCTBHE TEJl, PABHOBECUE
TBEPABIX TEJ € 3aKPEIUIEHHOHN OCBIO BpaIllEHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMU,
XKHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, TNPEBPALICHUS
MEXaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: MPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBiiCHHs] HAa XUBOW OpPTraHU3M, IUIaBaHHE PHIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PHU3NUIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3((QHIMEHT MOJEe3HOro JeHCTBUS MEXaHH3MOB,
KWHETHYeCKass M TMOTEHLUAIbHAs YHEPrusi), NMpH ONHCAHUU MPABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCIOIb3YEMbIX BETUUHH, UX 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HaXOAWTh (POPMYIbl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C
JPYTUMH BEITUYMHAMH, CTPOMTH IpadUKHd H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys MpaBuiIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MpaBUJI0O paBHOBecHsi phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHHWKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHMUE;

00BACHATH (PU3HMUECKHE SBICHMUSI, IPOIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUMHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ onopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aadyd B 1—2 [eHCTBUA, HCIONIB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33Ja4H 3alHChIBaTh
KpaTKoe YCJIOBUE, MOACTABIATh (pU3MyUecKre BETUYUHBI B (POPMYISBI U MPOBOAUTH



pacu€Thl, HAXOJWUTh CIPABOYHBIC JIaHHBIC, HEOOXOAWMBIC [JIsi PEIICHHsS 3ajad,
OIICHUBATh PEATUCTUIHOCTH MOTYYCHHON (PU3HUECKOM BEITMIMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEUTUTH IMPU OMOITH (PU3NIECKUX METOJIOB,
B ONHCAaHUU WCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOoIOKeHUE (TUIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYUYCHHBIH PE3yJbTaT, HAXOJIUTh OIIMOKHA B XOJIE
OIIBITA, ICJIATh BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

IIPOBOJIUTH OIBITHI IO HAOIIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYA0BaHNS, 3alMCHIBATH XOJI OMBITA U (DOPMYIUPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOJIMTH WCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIUYHHBI OT JPYroi C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIH
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBHW pPaBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PM3NYECKUX BEIIMYMH B BUJIC IIPEIJIOKCHHBIX TA0JIHII U rpaduKOB, JAeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOA((UIIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAyS MPEIOKECHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHWUS (B TOM YHCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BATh MIPU BBITIOJIHEHUH y4eOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3UIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MHCbMEHHbIE U YCTHBIE COOOLIEHUs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIH MOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUH, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJI B JEATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

IIpenmeTHbIe pe3y/ibTaThl 0CBOEHHUS POrpaMMbl 10 Gu3uKe K KOHIY 00y4eHus B 8 kiacce:

[IpenMeTrHble pe3ynabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb C(hOPMUPOBAHHOCTH Y
00yyaroImuxcst yMEeHUH:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HbIEe Tela,
HACBIIEHHBI U HEHACBILICHHBIN Map, BIaXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSI
SHEprus, TEIJOBON JBUIATENb, 3JIEMEHTAPHBIN AJIEKTPUUECKUI 3apsill, JIEKTPUUECKOE
110JI€, TPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBINA JIEKTPUUECKUIM TOK, MArHUTHOE I10JIE;
pa3nuuarh SBJIEHUS (TEIJIOBOE pACHIMPEHHE U CXKaTHhe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHHE, KallWUIIpHbIE SBJICHMS, UCHApEeHHe, KOHJIEHCalus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KUIEHHE,  Telionepenaya
(TEerIONpPOBOJHOCTb, KOHBEKILIMS, W3Iy4YEHHE), DJCKTPU3aLUs Tel, B3aUMOJAEUCTBHE
3apsAa0B, ACMCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JIEKTpPOMarHWTHas
WHAYKIHS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM uucie (U3NYECKHE SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIpHBIE SIBJICHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOc(hepe, IEKTPUIECTBO KHUBBIX OPIraHU3MOB, MArHUTHOE
nojie 3emiu, peid mosocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHUE, TpPH OSTOM [MEPEeBOAUTh MPAKTUYECKYIO 33aJadyy B Yy4eOHYIO, BBIIEIATh
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUM;

ONMCHIBATh U3yUYCHHbIE CBOMCTBA TE U (PU3NYECKUE SIBICHUSA, UCTIONb3Yys (PU3HUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIJIOTHI, YyHeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJICHUS, YAENbHAs TeIIoTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOrO



JICMCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO31yXa, JIEKTPUUYECKHUI
3apsif, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHNE TPOBOJHHUKA, YIE€IbHOE
COIIPOTHBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IIPH OMUCAHUN
MPAaBUJIBHO TPAKTOBATh (PM3UUYECKUN CMBICT MCIOJB3YEMbIX BEIMYMH, 0003HAUYEHUS U
eAMHULBI (U3NYECKUX BENUYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHYMHAMHU, CTPOUTH TpadUKH H3yYCHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SIBIEHUS M TPOIECCHl, HCHOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHa, 3akoH coxXpaHeHus SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alKCHIBATH €0 MAaTEMAaTUYECKOE
BBIPA)KCHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
oTopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a7adud B 2-3 JICHCTBHS, WCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3aIUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /TS €€ peIIeHHUs, TPOBOJAUTE PACUETHI U CPAaBHUBATH
MOJIyYEHHOE 3HauU€HUe (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IIPH MOMOIIH GU3UYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwuUIsipHbIE SBIIEHUS, 3aBUCHUMOCTH JIaBJICHHS BO3AyXa OT €ro oo0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAU €€ TIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh MPOBEpPSEMbIe TPEANOJIOXKEHUs, COOUPATH
YCTAaHOBKY M3 MPEUIOKEHHOIO0  O00OpyJOBaHMs, ONUCBHIBATH XOJA OIBITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNh30BAaHHEM aHAJOTOBBIX MPUOOPOB M JATUYHUKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHI MPOBOJIHUKOB):



IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIEays
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonzaTh MNpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHUCAHMs (B TOM YMCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUraTelNb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CcXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHIKOCTHBIN TE€pMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpHUMeEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbsi M COONIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEAECHUS B
OKpYKarollei cpere;

®  OCYILECTBJISATH MOMCK HHPOpMaLUU GpU3HUECKOTro cofepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMS JTOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
uH(pOpMalLHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

® 1ICIIOJIb30BATh MPHU BBHIOJHEHUHU YUE€OHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO JINTEPATYPY
(bu3NYECKOro colep KaHUsl, CIIPAaBOYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MNUCbMEHHBIE M KpaTKMe YCTHbIE COOOIIeHHs, 00o0Imas
MH(OPMaLIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINIEHHE MTPE3CHTAIIEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATENHOCTb  TIPYIIBL,  BBICTpAauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

IIpenmeTHbIe pe3y/bTaThl 0CBOEHHUS POrpaMMbl 10 Gpu3NKe K KOHIY 00y4eHus B 9 kiacce:



IIpeaMeTHbIe pe3yabTaThbl HA 02a30BOM YPOBHE JOJKHBI OTPaKATh CHOPMHUPOBAHHOCTH Y
00y4aOIMUXCH YMEHM:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEeHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M MEpEerpys3ku, LEHTP
TSDKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKne KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHsI M TIOIJIOIICHHUs, anbda-, 0eTa- U Tramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauuaTrh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaJeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJI, pPEAKTUBHOE JBUKEHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXE€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE
(du3nyecKoe SIBJICHUE;

pacrno3HaBaTh IPOSBIECHUE U3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpYXKaroLIeM MUpe (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJEC: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, I[BETa T,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
NeNCTBUE PaIMOaKTUBHBIX M3TYyYeHHI HAa OPraHU3M 4YelOBeKa), IPH STOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/adyy B y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpeIHsss U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKEHHH,
YCKOpEHUE, MEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YINPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHsl, BEC Teja, UMIYJbC Tejla, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHI[MAJIbHASL SHEPTUS CKAaTOM NMPYKUHbI, KHHETUYECKast
DHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsl, IEPUOJ] U YacTOTa KoJIeOaHU, ITUHA BOJTHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENIb MPEIOMIIEHUS CPEJIbI),
IIpU ONKCAHUU MPABUIBHO TPAKTOBAaTh (YU3MUECKUNA CMBICI MCHOJIb3YEMbIX BEJIHYMH,
0003HaYeHHsI M €AVHULIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3HUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaK€HHS U TMPEJIOMJIEHUS CBETa, 3aKOHbl COXPAaHEHUS 3apsAOBOrO H



MacCOBOTI'0 YHCEJI IIPU SJIEPHBIX PEAKIHX, IPH TOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIMCBHIBATh €T0 MAaTEMaTHUECKOE BhIPAXKECHNUE;

00BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiaTth pacuéTHbIC 3aa4l (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIUE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalN3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOAUTH pPAacuéThl U OLEHUBATh PEATUCTUYHOCTh MOJYyYEHHOTO 3HAYEHHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTh IPH TOMOIIH (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA HPOBEICHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETUPOBATH PE3YNbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BTOoporo 3akoHa Hpl0TOHA, 3aKOHA COXpAHEHUS SHEPTUH, 3aBUCHMOCTh
nepro/ia KojiebaHuil MpyKMHHOTO MaITHUKA OT MAacChl rpy3a U KECTKOCTU NPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE PacpOCTpaHEHUE
CBETa, pa3jIoKeHHe OEeNIoro CBeTa B CIEKTP, N3YUYEeHUE CBOMCTB H300paKEHHUS B TNIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolield JuH3e, HaOltoJIeHue
CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB MH3JIYUYEHHUS): CaMOCTOATEIbHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe H3MepsieMol BeNWYMHBI ((OKYCHOE pacCTosHUE cOOMparomeil JIHH3BI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HavaIbHON CKOPOCTH, IEPHO/Ia KoJIe0aHWH MaTeMaTHYEeCKOTO MAasgTHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUS CBETa OT yIJa MaJeHus U yIja NpeIoMIICHHUS OT
yIila MajieHus): MJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENbHO COOMpaTh YCTAHOBKY,
(bUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEIMYUH B BHJIE
TaOJHI U TPaQHKOB, AETaTh BBHIBOIKI 110 pPE3yJIbTaTaM HCCIIeIOBAHNS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpemHss CKOpOCTh U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOAPGULIMEHT TPEHUsI CKOJIbKEHHUS, MEXaHW4yeckas padbora u
MOIITHOCTb, YaCTOTA U NMEPHO/ KOJIeOaHUI MaTeMaTHYECKOT0 U IPY>KUHHOT'O MasiTHUKOB,
ONTHYECKas cujia CcoOuparolel JHMH3bI, pPaJuOAaKTUBHBIA (OH): IJIAHUPOBATH
U3MEpeHUsi, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIIOJHITH HM3MEpPEHHUS,
CIIeysl IPEIUIOKEHHOW HHCTPYKITUH, BEIYUCIISATH 3HAUCHUE BETMYMHBI U aHATN3UPOBATh
MOJIy4YEeHHBIE PE3YJIbTaThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3iauyaTh OCHOBHBIC MPU3HAKM HM3YYCHHBIX (DU3MUECKHX MOENeH: MaTrepuabHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHask MOJEIb aTOMAa, HYKJIOHHAs: MOZEINIb aTOMHOTO S111pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUs (B TOM YHUCIE: CIIUOMETP, NaTYUKU MOJIOKECHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (hM3MUECKUX SIBICHUN U HEOOXOoAUMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie ¥ coouparolei JInH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsI W COOJIIOACHHUS HOPM SKOJOTUYECKOTO TIOBEACHHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYyU€HHOH UWH(POpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
buznUeCcKOro coepkaHus, CIpPaBOYHbIE MaTEPHAIIbL, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOpPMAIUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/71aBaTh COOCTBEHHBIE MUChbMEHHBIE U YCTHBIE COOOIIEHUs HAa OCHOBE UH(OpMaIuu 13
HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COJCpX aHUs, MYOJUYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapar u3ydaemoro paszzaena (Uu3uKd u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3aKOHEI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kaxk ¢usuka u npyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIIUE TUCKPETHOE
a LIHC JUCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
but6mmoreka [IOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 BiaumopeiicTBue Ten Kak MprUunHa

HU3MCHCHUA CKOPOCTU ABUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



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/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"[TnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SIBnenue tarorenns. Cuia TIKECTH
CBsi3b MEX]y CUJION TSKECTU U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
23 dusnueckue XxapakKTEPUCTUKHA bubnmorexa [IOK
P p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmorekxa [IOK
24 Usmepenne cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalIpaBJIEHHBIX
. v . P bubnuotexa [JOK
26 10 OJTHOM IPSIMOM.

PaBHozelcTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I[ paduyeckoe n3oodpakeHue
cry, «CUnbly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [{OK
https://m.edsoo.ru/ff0alcc8

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'padpmnueckoe n3odpakeHue CUI»,
«Cumb»

JaBnenune. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa LHIOK
» KHIL : https://m.eds00.ru/ff0a25h0
3akon ITackains
JlaBiieHUE B XKUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUIIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnuoreka [{OK
B JKMIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mnpasanueckuii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHMS BO3 HOM
41 036&:)10111(1/1 3emnu 3;1[:3};/IH(;IHMOCTB bubmorexa LOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasneHus. OneitT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubmorexa LIOK
a AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa [IOK
4 POTPYZCHIORE B HIX TEIO. htps://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas paboTta
48 «OmnpeneneHue BhITAIKUBAIOIICH bubnnoreka [JOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca BuGmorexa LIOK
49 Tea B BOAC OUT 00nema https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tenay
bu6nmorexa LIOK
50 Hlnaparine Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJAKHU U
OITpeIeIICHUE €€
Ipy30MOABEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IlaBanue CynoB. bubnunorexa LIOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
53 Mexanieckas pagora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EquHUIBI MOIIIHOCTH Bubmorexa OK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHE TBEPBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBneHue
TBEPIBIX TEJI, KUIKOCTEH U ra30B» /
Bcepocculickas npoepodHas
paborta

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau mo Teme "Pabora,
MotrHocTh, KIT/I"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexanuyeckas SHEpIusl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPTHs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM

wIockocTu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66 KonTponbhas pabota no teme

«PaboTta 1 MOIIHOCTb. DHEPIUs»
PesepBHylit ypok. Pabora ¢

67 TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBIOKeHHe"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ad4ee6

Pesepubiit ypok. Pabora ¢
68 TekcTaMH 110 TeMme "Padora.
MomHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JIE-H Tewa ypoxa Bcero Konrporenpie  Ipakriieckue II/I[:;:CHI/ISI :)l;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
P oA https://m.eds00.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHuunbr paboOTH TETIIIOBBIX
24 neurateneif. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIb
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX IIPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TennoBslie siBiieHUs. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DOnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTHUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LHIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOr0 TOKA. 3aKOH bubmorexa [OK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

54 N
B3aUMOJECHCTBHUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTHOe mone. MaruuTHoe moJe
bub6nmoreka IIOK
56 3eMJIM U €ro 3HaudeHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
57 3apsoKeHHBIE TENA U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. ITocToSHHBII
AJIEKTPUYECKUM TOK"
KoHTpoinbHas pabora 1o Teme
"DnexkTpudeckue 3apsabl.
3apspKEeHHbIE TeNNa U UX
N N bubmuoreka [{OK
58 B3anMoOAeHCcTBHA. [10CTOSTHHBINI
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PezepBHblit ypok. Pabora ¢
Tekctamu 1o TemMe "IlocTosTHHBIN
59 SIIEKTPUIECKUI TOK" / bubmorexa LIOK
p B https://m.edsoo.ru/ffOacdc6
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
60 3JIEKTPUYECKOTO ToKa MaruuTHO€E bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMarHuToB B 05 bu6nuorexa [IOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neiCTBUS MATHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENIS "

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

63

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

64

Dnektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIecKHe u
MarHuTHBIC SIBJICHHS"

KonTponpHas pabota mo Teme
"DNeKTpUYECKUEe U MArHUTHBIE
SIBIICHUS"

PesepBHblit ypok. Pabora ¢
TekcTaMHu 1o TeMe "TermIoBble
SIBJICHUS"

PesepsHslit ypok. Pabora ¢
TeKCTaMHU 1o TeMe "MarHuTHbIC
sIBJICHUS"

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Igl?al;(())l:}:feanble
padoThI padoTshI pecypen

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS. https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOJIMHENHOE

3 nBuxenne. HepaBHomepHoe 1 bubnnoreka [JOK
MPSAMOJIMHENHOE JBUKECHHUE. https://m.edsoo.ru/ff0ad19a
Cpenssisi © MTHOBEHHAasl CKOPOCTh

4 BBoaHas koHTposibHaAsA paboTa 1 1

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas u yriaoBas

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubnnorexa [IOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["amakTuku"

Pemenue 3amau nmo teme "Cuna

24 TSKECTH U 3aKOH BCEMUPHOIO bubmmorexa LIOK
ToTeHs" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TENA C bubmorexa [TOK
NG https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOUKHU.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectn

28 Pemenue 3agau 1o reme "MoOMEHT bu6mmorexa [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmiorexa LOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. bubnnorexa [IOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo teme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnuorexa [JOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
PaboTa cutbl TSKECTH, CHITBI bu6mmorexa [IOK

35
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHmanpHas SHEPrust

38 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

YPOK'I/ICCHCHOBaHI/IC «3aBUCUMOCTD
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MMPY>XUHBI 1 MACCBI I'Ppy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

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

45

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«OmpeneneHue 4acToThl U Mepuoja
KoJIeOaHUH MPY>KUHHOTO MAasITHHKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTH NeproJia KojaeOaHHi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpogonbHbIe 1
HOTIEPEYHBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepennus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
uH(pa3ByK B IpUPOJIE U TeXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMWCTB QJICKTPOMArdHuTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcronp30BaHue MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeHus
"Hcnonb30BaHUE TTOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [Moctpoenne n3o6pakeHu B TMH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onruyeckas cucreMa. bubmuorexa [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBa CBeTA: JUCIIEPCHS,
uHTepdepeHms u quppaxus"

77 OmnseiThl Pesepdopaa u mranerapHas bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/f0cL144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTMBHOCTE U €€ BHUIBI bubmnorexa [IOK
a A https://m.edsoo.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koHpepeHIus
86 "lfa I/IoaK”ngliIbI: U3JIyYEHUS B bubmorexa [TOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI31 aTOMHBIX SITIED. bubnmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paauOaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie sBicHu"
KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanTtoBrie sBicHus"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [JOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpenue, o6o6meHue. Pemenne
95 aC‘leTI;)-IBIX 1 Ka4eCTBEHHBIX 3aJ1a4 bubmorexa HOK
P \ f https://m.edso0.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNe. Permenne
97 ACYETHBIX U KaYCCTBEHHBIX 3a7a4 bubmorexa [JOK
P | \ https://m.edso0.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 bubnnorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 bubnnorexa [IOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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Tab6muma 22

[IpoBepsiemble IpeAMETHBIE PE3YIBTATHl OCBOCHUS
OCHOBHOM 00pa30BaTeIbHO TPOrpaMMbl OCHOBHOT'O OOIIIEro
obpa3zoBanus (7 Kace)

Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
pe3ynbTaTta
1.1 MCIOJIb30BaTh U3YUYEHHBIE MOHATHS
1.2 pa3ianyath SBJICHHS 10 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacrio3HaBaTh IpOSIBIICHHE M3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpYXKarollleM MHpE, B TOM yucie (pU3NYECKUE SBJICHUS B MPUPOJE, IPU
3TOM NEepeBOJUTh TNPAKTUUYECKYIO 3ahadyy B Y4eOHYIO, BBLIENIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4 OIMCHIBATh U3YYCHHBIE CBOMCTBA TN U (M3NYECKHUE SBICHHUS, UCIIOIB3YS
¢u3nyeckue BEIMYUHBI, ITPU ONHUCAHMM IPABWIBHO  TPAKTOBATh
(u3HYeCKUl CMBICT UCIIOIb3YEMBIX BEIUYUH, UX 0003HAYEHUS U €UHUIIbI
(bu3nUecKux BEJIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(¢u3NYECKyI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

15 XapaKTCPpHU30BaATb CBOMCTBa TCII, (bHSH‘leCKHC SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YsAT  MU3YYCHHBIC 3aKOHbI, IIpXU 3TOM  OaBaTb  CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa U 3alUMCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6 OOBSICHATH (U3NYECKUE SIBJICHUS, IPOLIECCH U CBOWCTBA TEJI, B TOM YUCIIE U
B KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISTH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | - 2 TOTHYECKUX
aroB ¢ omnopoid Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUH,
(bU3NYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7 pemars pacueTHble 3agadyd B | - 2 NEHCTBUS, MCNONB3Yys 3aKOHBI U
dbopmysbl, CBs3bIBatONIME (U3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 33J]auyl 3alMChIBaTh KPaTKoe YCJIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (POpPMYJIBl U NPOBOJIUTH pacueThl, HAXOJIUTh CIpPaBOYHBIE
JTaHHbIe, HeOOXOAUMBIE JUIS pEIIeHUs 33/a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (PU3NUeCKON BETMUNHBI

1.8 pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEHIMTh IpPU MOMOUIH
(U3MUEeCKUX METO/I0B, B ONMCAHUU MCCIIEOBAHMS BBIACTATH MPOBEPSEMOE
MPEIOoJIOKEeHNE (TUTIOTE3Y), Pa3InyaTh U HHTEPIPETUPOBATH MOTyYEHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, JIEJNaTh BBIBOJABI IO €ro
pe3ynbpTaTam

1.9 MPOBOJIUTh OMBITHl 1O HAOMIONCHWIO (U3WYECKUX SIBICHUN  WIIH
(bu3MYECKUX CBOMCTB TeN: (OPMYIUPOBATH MPOBEPSIEMBIE MTPEAMOIOKECHHUS,




coOuparh yCTaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUsl, 3alUChIBATh X011
OTbITa U POPMYIIUPOBATH BHIBOJIBI

1.10

BBIIIOJHATL MTPAMBIC HU3MEPCHHUA C HUCIIOJIB30BAHUCM AHAJIOTOBBIX U
IUGPOBBIX NPHOOPOB, 3aNUCHIBATh IOKA3aHUS INPUOOPOB C YyUETOM
3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKOI BEIUYHHBI OT
IpPYrol € MCIOJb30BAaHUEM MpPSAMBIX H3MEPEHUM, Yy4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIIEOBAaHUS, COOMpaTh YCTAaHOBKY U
BBINOJIHATh HM3MEPEHHUs, cielys NpPEeJIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ybTaThl TOJYYEHHOW 3aBHCUMOCTH (DM3MYECKHX BEIMYUH B BHUJC
IPEUIOKEHHBIX TaOMUI U IpaduKOB, JeJaTh BBIBOJABI 110 pe3yJbTaTaM
UCCIIE0BAHNS

1.12

IPOBOJUTh KOCBEHHBbIE HU3MEpEHUs (U3NYECKUX BEJIWYMH, CIEYs
IPEJIOKEHHOW HWHCTPYKLUUU: INPU BBIIOJIHEHUU HU3MEPEHUNH CcoOupaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHUE MCKOMOU
BEJINYUHBI

1.13

cOOIIO/IaTh TIPaBUIIa TEXHUKH O€30MacHOCTH IpH padoTe ¢ 1a00opaToOpHBIM
o0opynoBaHruEeM

1.14

yKa3bplBaTh HPUHLUINbBI JEHCTBHUS NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapakTepu30BaTh MPHUHIUMBI JIEHCTBHSA HW3YyYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO UX ONMCAHMS, UCIOJIB3Ys 3HAHUS O
CBOMCTBaX (PM3MUECKUX SBICHUN W HEOOXOIUMBIE (DU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOANUTH  TNpUMEpbl  (HAXOAWTh  HMH(POpPMALMIO O  HpPUMEpax)
NPaKTUYECKOTO HCIOIBb30BaHUS (U3NYECKUX 3HAHWKA B IOBCEIHEBHON
XKHU3HU /17151 oOecriedeHust 6e30MacHOCTH NP OOpallleHuu ¢ nmprudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHSI 3I0POBhS U COOIIOACHUSI HOPM
HKOJIOTHUECKOTO0 MOBEJICHHS B OKPY’KaIOLIel cpefe

1.16

OCYILECTBIISATh OTOOpP HCTOYHHMKOB HMH(popMauu B ceTu VHTepHET B
COOTBETCTBUM C 3aJIaHHBIM IMOUMCKOBBIM 3aIIPpOCOM, HAa OCHOBC MMCIOIIUXCA
3HAHMM M IIyT€M CPaBHEHHsS pa3JIMUHBIX HCTOYHUKOB BBIACIATH
uH(popMaIro, KOTOpasi SBJISETCS TMPOTHBOPEUYMBOM WM MOXKET OBIThH
HEJOCTOBEPHOMI

1.17

WCIIONIb30BATh MPHU BHITIOTHEHUH yYEOHBIX 33aJaHUil HAYyYHO-TIOMYISPHYIO
JTUTEPATypy (PU3UIECKOTO COMIEPIKAHMUS, CIIPABOTHBIC MAaTEPHAITBI, PECYPCHI
cetu UMHTepHeTr, BIaJeTh NpHUEMaMU KOHCTIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHbIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2 - 3 UCTOYHHUKOB MH(pOpMaAIK (HU3NIECKOTO COJIEPKAHHS, B TOM
ycie MyOIUYHO J1e1aTh KpaTKUe COOOIIEHHS O Pe3y/IbTaTax MPOEKTOB UIIH
y4eOHBIX HCCIEeOBAaHUN, MPH 3TOM IPaMOTHO HCIOJIB30BATh M3yYEHHBIH
MOHATUMHBIN ammapar Kypca (U3MKH, COMNPOBOXAATh BBICTYIUIEHUE
[IpEe3eHTaluEH




1.19 MPU BBITIOJIHEHUH YYEOHBIX TPOEKTOB M HCCICIOBAHUNA paCIpEaesaTh
00s13aHHOCTH B rpymmnc B COOTBETCTBUMU C IIOCTABJICHHBIMU 3ajladyaMu,
CIICZIUTh 32 BBINOJHCHWEM IUIaHA JICHCTBHIA, aJCKBAaTHO OICHHBAThH
COOCTBEHHBIM  BKJIAJ B  JEATEIBHOCTb  TIPYIIbI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsi MHCHUE OKPY)KAFOIIIX

Tabmnuua 22.1

ITpoBepsiemble i1eMEHTHI coepkanusl (7 Kiacc)

Kon Kon [IpoBepsieMble 271EMEHTBI COAEPIKAHMS
paszaena 3JIEMEHTA

1 OU3NKA U EE POJIb B ITOBHAHNHM OKPYXAIOILET'O MUPA

1.1 ®usuka - Hayka o npupone. SBnenus npupoxasl. Puzndeckue
SIBJICHUS: MeXaHUYEeCKue, TEIJIOBBIE, JIEKTPUUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE

1.2 dwusnyeckue BEIWYWHBL V3MepeHrne (U3HUECKUX BEIWYHUH.
duznveckue IPUOOPBHI. [TorpemHocTh A3MEPEHUM.
MexiyHapoaHasi CUCTeMa €IMHHUI]

1.3 EcrecTBeHHO-HayuHBId ~ METOA  MO3HAHMA:  HaOJIIOAEHUE,
IIOCTAaHOBKAa  HAy4yHOIO BOIIPOCA, BBIIABWKEHUE THIIOTES,
HKCIIEPUMEHT I10 IPOBEPKE TUIOTE3, 00bICHEHNE HAOII0JaeMOT0O

SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIeNen
1.5 [TpakTyeckue paboOTHI:

N3mepenne paccTOSTHUN.

N3mepenue o6bemMa KUAKOCTH U TBEPAOro Teja.

OrnpesienieHre pa3MepoB MaJbIX TeJl.

W3mepenue  TtemmepaTypbl NpH  MOMOIIM  KMJIKOCTHOTO
TEPMOMETPA U JAaTUYUKA TEMIIEPATYPBI

2 ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUUN BEIIECTBA

2.1 CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYIJIbI, UX PA3MCPHI. OHBITBI,
JOKa3bIBAIOIHUE JUCKPETHOC CTPOCHUE BCUICCTBA

2.2 JIBuxkenue yactul Bemecta. CBA3b CKOPOCTH ABMXKEHUS YaCTHUIL
¢ remnepaTypoit. bpoyHoBckoe nBuxkenue, 1uddysus

2.3 B3aumopneiicTBMe  4YacTHI]  BEIIECTBA:  IPUTSDKEHUE U
OTTaJIKMBaHUE
24 ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, )KUJIKOCTEN U

TBCPABIX (KpI/ICTaJ'IJ'II/I"ICCKI/IX) TCII. BzanmocBs3b MCKOY
CBOMCTBaMH BCIICCTB B pPa3HBIX arp€raTHbIX COCTOSHHAX U HUX




ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

2.5 OCc0oOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6 [TpakTuueckue paboTHI:
OueHka guaMerpa aroMa METOIOM PsiIOB (C UCIOJIb30BAaHUEM
dboTorpaduii).
OnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OnpiTel MO OOHAPY)KEHUIO JIEHCTBUSL CHJI MOJIEKYJISPHOTO
MPUTSDKECHUS

JABWXEHUE 1 BBAUMOJEVCTBUE TEJI

3.1 Mexanuueckoe ABH)KeHUE. PaBHOMepHOE U HEpaBHOMEpPHOE
JIBUKCHHE

3.2 Ckopoctb. CpefHsis CKOpOCTh IPH HEPABHOMEPHOM JBH)KCHUH.
Pacuer myTu 1 BpeMeHH BHKEHUS

3.3 SIBnenue mHepuuu. 3aKOH WHEpUUU. B3ammopeicTBue Ten Kak
pUYMHA W3MEHEHHSI CKOPOCTH JIBIDKCHHUS Tesl. Macca Kak Mepa
WHEPTHOCTH Tea

3.4 [TnotHOCTH BemecTBa. CBsI3b MIIOTHOCTH C KOTMYECTBOM MOJIEKYIT
B €IMHHUIIE 00bEMa BEIIECTBA

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAEUCTBUS TE

3.6 Cuna ynpyroct u 3akoH ['yka. Mi3mMepeHue Cuiibl ¢ TTOMOIIBIO
JTUHAMOMETpa

3.7 SIBneHMe TATOTEHUS M cuia TsokecTH. Criia TSHKeCTH Ha JIPYTHX
manerax. Bec tena. HesecomocTs

3.8 Cuna tpenus. TpeHre CKONBKEHUS U TPEHHUE MOKOs. TpeHue B
MIPUPOJIC U TEXHUKE

3.9 CnoxeHne CWJI, HampaBlIeHHBIX IO OJHOW  MPSIMOM.
PaBHOelicTByOIIAsA CHIT

3.10 [TpakTrdeckue paboOTHI
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapWKa B
KUAKOCTH, MOJICITH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajee).
OrnpesienieHne CpeHEH CKOPOCTH CKOJNBKEHHS OpycKa WIH
[IapuKa M0 HAKIIOHHON TUIOCKOCTH.
OmnpeneneHne MIOTHOCTHA TBEPJIOTO Tela.
OnBITBI,  JAEMOHCTPUPYIOLIUE  3aBUCUMOCTh  PACTSKECHHS
(medopmanun) Mpy>KUHBI OT MIPUITOKEHHOMN CHITHI.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHHS
CKOJIBKCHUS OT Beca Tella M XapaKTepa COMPHKACAFOIIUXCS
MMOBEPXHOCTEU

3.11 dwusnyeckue SBICHHUS B NPHUPOJAE: TMPUMEPHI ABWKECHUS C




Pa3IMYHBIMU  CKOPOCTSAMH B JKMBOW M HEXHUBOW NpUPOJE,
JIEHCTBHUE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, OAIUITHUKA

JIABJIEHUME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

4.1 Jasnenue tBepaoro teia. CriocoObl yMEHbIIEHUS U YBEITHUCHUS
JABJICHHUS

4.2 JlaBneHue rasza. 3aBHCHMOCTH JIaBJICHHS Ta3a OT o0ObeMma,
TEeMIIEPaTypPbl

4.3 [lepenava gaBieHUs TBEPAbIMH TEIaMH, )KUJKOCTIMU U ra3aMu.
3akon [lackans. [[HeBMaTHYECKHE MAIITMHBI

4.4 3aBUCHUMOCTH JIABJICHUS JKUJIKOCTH oT TJTyOUHEI.
I'unpocratnueckuii  mapagokc.  CooOmaroniecss  COCy/bl.
['unpaBiuyecKkue MEXaHU3Mbl

4.5 Atmoctepa 3emmum u  armocdepHoe maBieHue. [IpuumHbBI
CYIIECTBOBaHMS  BO3AYIIHOH  oOosouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJIEHUS OT BBICOTHI
HaJ YpOBHEM MOps

4.6 N3mepenne atmochepHoro nasieHus. [Ipubopsl a1 n3mMepeHus
aTMoc(hepHOTro TaBICHHUS

4.7 JlelicTBME KMAKOCTH M Ta3a Ha IMOrPYKEHHOE B HHUX TEJIO.
BrrtankuBaronias (apxuMenioBa) cuiia. 3akoH Apxumesaa

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

4.9 [TpakTrueckue paboThI:
HccnenoBanne 3aBUCHMOCTH Beca Tela B BOjAE€ OT oObeMa
MOTPYKEHHOW B )KHJIKOCTh YaCTH Tella.
OmnpeneneHre BBHITAIKUBAIONICH CHIIBI, NEHCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KHJIKOCTb.
[TpoBepka HE3aBHCUMOCTH BBITAJIKUBAOIIIEH CUUTBI,
JICUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MacChl TeJa.
OnBITHI, JEMOHCTPHUPYIOIIME 33aBHCHUMOCTH BBITAIKUBAIOICH
CUJIBI, JIEUCTBYIONIEH HAa TEJIO B IKUIKOCTH, OT o0ObeMa
MOTPYKEHHOW B KHUAKOCTh YacTH Tela W OT TUIOTHOCTH
KHUJIKOCTH.
KoucTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOAKU U
oTpesielIeHUe €€ TPYy30I0TbEMHOCTH

4.10 dusnueckre SBICHUS B TPHUPOJE: BIUSHHUE aTMOCHEPHOTO
JABJICHUSI HA )KUBOW OpraHU3M, MJIaBaHUE PHIO

411 TexHUYECKHE YCTPONUCTBA: COOOIAOIIUECS COCY/BI, YCTPOHUCTBO

BOJIONIPOBO/IA, THJIPABIMYECKUN Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, MOPITHEBOI HACOC, APEOMETP




5 PABOTA, MOIIHOCTD, OHEPT M

5.1 Mexanudeckas padbora
5.2 MexaHuueckasi MOIIHOCTb
5.3 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JIOKY

5.5 "3omotoe mpaBmwio" MexaHukd. KoaddumueHnt moiae3Horo
JEeHCTBUST MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHunanbpHas 3HEPTUHU TeA, IOJHATOrO HaJl 3eMyei
5.7 Kunernueckas sneprus
5.8 [TosHas MexaHMUYecKast S3HEPTUsl. 3aKOH U3MEHEHHUS U COXPaHEHUs

MEXaHUYEeCKOU OHCPIUHr

5.9 [IpakTuyeckune paboOTHI:

Onpenenenue paboOTbl CHJIBI  TPEHUS NpPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHON ITOBEPXHOCTH.
HccnenoBanue ycaoBUi paBHOBECHS pbluara.

N3mepenne KII/] HakIOHHOM INTIOCKOCTH.

M3yueHne 3akoHa COXpaHEHUSI MEXaHUUYECKON SHEPTrUu

5.10 dusznyeckue ABJICHUS B IMpHUPOLAC: pbldaru B TCJIC YCIOBCKA

5.11 TexHu4eckue yCTpONCTBA: pblyar, MOABWKHBIA U HENIOABUKHBIN
OJIOKH, HAKJIOHHAS! TJIOCKOCTh, IPOCTHIE MEXAHU3MBbI B OBITY

Tabnuma 22.2
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOMU
o0pa3oBaTenbHON IporpaMmsl (8 kiacc)
Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTebHONW MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3yabTaTa

11 WCIIOJIb30BaTh MOHATHUSA

1.2 pasnuyaTh SABJIEHUA 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacrno3HaBaTh MpPOSBIECHHE HW3YYEHHbIX (U3UYECKUX  SABJIEHUH B
OKpY’KaIOIIeM MHUpE, B TOM 4Hcie (U3UYECKUe SBJICHUS B NMPUPOJE, IPU
TOM TMEpPEeBOAUTh MPAKTUYECKYIO 3aJady B y4uyeOHYI, BBIIENATH
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN
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OMKCHIBATh M3YYEHHbIE CBOWCTBA Tel U (PU3NYECKHUE SIBICHUS, UCIIONIb3Ys
¢u3nveckue BEIMYUHBI, TPU OMHMCAHUH TPABWIBHO TPAKTOBATH
(bu3MYECKUN CMBICIT HCIIONb3YEMbIX BEIMYWH, 0003HAYCHUS U €IUHUIIBI
(Gu3MYecKUX BEIWYMH, HAXOIUTHh (OPMYIIBI, CBSA3BIBAIOIIME JTaHHYIO
¢bu3nYeCKyl0 BEIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEITNIUH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHUS U IPOIECCHI,
UCIIONIb3YSl W3YYEHHbIE 3aKOHBI, TMPU OTOM JlaBaTh  CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE

1.6

00BSACHATh (DU3MYECKHE MPOILECChI M CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYaIlMi MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIITH
MPUYUHHO-CJICICTBEHHBIC CBSI3HU, CTPOUTEH OOBSICHEHHE U3 | - 2 JIOTHUECKUX
[IaroB ¢ MOMOMIbl0 1 - 2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHM,
(U3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pelmars pacyeTHble 3agadyd B 2 - 3 OEHCTBUS, MCIONb3Ys 3aKOHBI M
dopmybl, CcBs3bIBarOIIME (pU3MUYECKHE BEIWYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 3a7a4M 3alKUChbIBaTh KPATKOE YCJIOBME, BBIABIIATH HEIOCTATOK
JAHHBIX IS pEHICHUS 3a7adyd, BHIOMpATh 3aKOHBI W (OPMYIIBI,
HEOoOXOIUMBIE U1 €€ pELIEHUs, NPOBOJUTh pacdyeTbl M CpPaBHUBATH
MOJIy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrno3HaBaTh HpPOOJEMBbl, KOTOPbIE MOYHO PpEUIMTh MPU I[TOMOIIA
(GU3MYeCKUX METOJ0B, HUCIOJb3Yys OIMCaHUE HCCIEeIOBaHMS, BBIICIATH
IIPOBEPSIEMOE  NPEAIIOJIOKEHUE, OLICHUBAaTh IIPaBUIBHOCTh IOPSAJKA
IIPOBEICHUS UCCIIEIOBAHHUs, 1€1aTh BbIBOIbI

1.9

IPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBIEHUN WiIH
(¢u3HYeCKUX CBOMCTB Te: (OPMYINPOBATH MPOBEPSIEMbIE MTPEAIOI0KEHHUS,
coOMpaTh YCTAaHOBKY U3 MPEJJIOKEHHOT0 000pYA0BaHUs, ONUCHIBATh X0/
omnbITa U (OPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHATH NPSMbIE U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPHOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUIl ¢
YUYE€TOM 33JaHHON a0COJIFOTHON MOIPEIIHOCTH

1.11

IIPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMUUHBI OT
JIpYyroi ¢ HCIOJB30BAHMEM  IPSAMBIX H3MEPEHMI:  IJIAHUPOBATh
UCCJIEIOBaHNE, COOMpATh YCTAHOBKY M BBINOJHATh W3MEPEHUS, CIEIYs
NpeUVIOKEHHOMY — TIaHy, (UKCHpPOBaTh  pe3yibTaThl  MOJTY4YE€HHOU
3aBHCHMOCTH B BUJI€ TaOJIUIl U TpauKOB, JeNaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEI0BAHNS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEIWYMH: IUIAHUPOBATh
U3MepeHus, coOupaTb  HIKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
NPEeUI0KEHHON MHCTPYKIIUH, U BBIYUCIIATH 3HAUCHNE BETUUHUHBI

1.13

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH MPpHU padoTe ¢ 1abopaTOPHBIM
00opyIoBaHuEM




1.14

XapaKTepu30BaTh TMPUHLUIBI  JEHCTBUS  HM3y4EHHBIX TNPUOOpPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HAa MX ONMUCAHMS, UCIOJIb3YSl 3HAHUS O
cBOiicTBax  (hM3MYECKUX SBJIEHUH ©  HeoOxXonuMmble (U3HUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TEXHHUYCCKUC yCTpOfICTBa U HU3MCPUTCIIBHBIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBIIATH CXEMbI
SJICKTPHUICCKUX I.[CHCIZ C IIOCJIICA0OBATCIIbHBIM u napajijiCJIbHbIM
COCIMHEHUEM HJIEMEHTOB, Pa3jinyasi yCIOBHbIE O0O3HAUEHUsS 3JIEMEHTOB
ANEKTPUYECKUX LETIEN

1.16

OPUBOAUTH  NPUMEPHl  (HAXOAWUTH  HMHGPOPMAIMIO O  TPUMEPAX)
HPaKTUYECKOTO HCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOI
KHU3HHU 7151 oOecrieueHus: 0e30MacHOCTH MPH OOpalleHuu ¢ mprudopamMu
TEXHUYCCKHMH yCTPONCTBAMHU, COXPAHEHUS 3[0POBbsS H COOIIOICHUSI HOPM
HKOJIOTHYECKOTO ITOBEICHHS B OKpYIXKAIOIIeH cpeie

1.17

OCYILECTBIIATh MOUCK HMH(pOpMAMKU (U3NYECKOTO COJIEp)KaHHUsl B CETH
HNHTepHeT, Ha OCHOBE HMEKIOIIMXCS 3HAHUM M IIyTEM CpPaBHEHUSA
JIOTIOJIHUTEIBHBIX HCTOYHHUKOB BBIJEIATh MH(OPMAIHIO, KOTOpast ABISETCS
IIPOTUBOPEUYUBOM NI MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTIOJIB30BaTh MPH BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYIISPHYIO
IUTEepaTypy (pU3MUecKoro conepikaHus, CIpaBOYHbIC MAaTEPUAIIBI, PECYPCHI
cetu UHrepHer; BHIaaeTb NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpazoBanusa HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHBIE MHUCHMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHGOPMAIMIO W3 HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO
COJIepKaHus, B TOM YHCIIE MyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM
WJIH FICCIIEIOBATENBCKOM ESTETLHOCTH, TIPY TOM IT'PAMOTHO HCIIOJIB30BATh
U3yYeHHBI TOHATUIHBIMN ammapar Kypca (QHU3MKH, CONPOBOXKAATh
BBICTYIUICHHE NTPE3CHTANEN

1.20

IIpyU BBINTOJHCHUN y‘~I€6HI)IX IMPOCKTOB H I/ICCJ'IGI[OBaHI/If/'I (1)I/ISI/II-IGCKI/IX
nponeccoB pacupeaciaTb 00SI3aHHOCTH B rpynmne B COOTBECTCTBHUU C
IIOCTAaBJICHHBIMU 3aJad4aMM, CIICAUTH 3a BBIIIOJIHCHHUEM IlJIaHa I[GI\/'ICTBI/II\/JI n
KOPpPCKTHUPOBATL €ro, 4aACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTE I'PYHIIbI, BBICTPAUBATh KOMMYHUKATHUBHOC B321PIMOI[€I>1CTBI/I€,
MMPOABJIAA TOTOBHOCTH paspeilaThb KOH(I)J'II/IKTBI

Tabnura 22.3

ITpoBepsiemble i1eMEHTHI coiep kaHus (8 Kiacc)

Kon
paznena

Kon [TIpoBepsieMble 2I€MEHTBI COAEPKAHUS
AJIEMEHTA

6

TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHBIC MOJIOKCHUS MOHeKyHHpHO-KHHCTHqCCKOﬁ TCOpHUU




CTpoeHHus BemecTBa. Macca u pasmepbl Mojekyd. OIbITHI,
MMOATBCPKAAOIIUC OCHOBHBIC TIOJIOXXCHUA MOJICKYJIAPHO-
KMHETUYECKOU Teopuu

6.2 Mogenu TBepAOro, XKHUAKOTO M Ta3000pa3HOrO COCTOSHHIMA
BemlecTBa. Kpucrammmueckue n amopgHbIe Tena

6.3 OObsicHEHHE CBOWCTB Ta30B, JXKMIKOCTEH M TBEpPIBIX TN Ha
OCHOBE I10JIO’KEHHH MOJIEKYJISIPHO-KMHETUYECKON TeoprH

6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacupeHue u cxaTHe

6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO
JIBYDKEHUS YaCTHIL

6.7 Buytpennss osHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
SHEPTHUU: TeIIoNepeaada U COBEpIICHHE PadOThI

6.8 Buasl  Temsomepenadd:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3JIy4eHue

6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0OEMKOCTh BEIIECTBA

6.10 TeriooOMeH W TEIJIOBOE pPaBHOBECHE. YPaBHEHUE TEIUIOBOTO
OanmaHca

6.11 [InaBneHne ¥ OTBEpAECBAHHME KPUCTALIMUECKUX BEIIECTB.
VY nenpHas TEIoTa MIaBIeHUs

6.12 [TapooOpa3zoBanne wu koHaeHcanws. Mcnapenuwe. Kumenue.
VY nenbHas TEIUIoTa napooOpa3oBaHMsL. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO JTaBICHHS

6.13 BraxxnocTs Bo3myxa

6.14 OHeprus TOIMBA. Y IeJbHas TEII0Ta CrOpaHus

6.15 [Tpunuuner pabotel TemnoBelx jBuratenedt KIIJ[ TemioBoro
nBuratens. TennoBsle ABUraTeI U 3alllUTa OKpYXKarolei cpeibl

6.16 3aKOH COXpaHEHUs M TPEBpALEHHUs OHHEPTUU B TEIUIOBBIX
nporeccax

6.17 [TpakTuyeckue paboOTHI:

OnpITel MO OOHAPY)KEHHUIO JIEHCTBUS CHJI MOJIEKYJISPHOTO
MIPUTSKCHUS.

OnbITEl MO BHIPAIIMBAHUIO KPHUCTAJIJIOB MOBAPEHHOW COJIM WIIN
caxapa.

OnpITel 1O HAOJIOJEHUIO TEIJIOBOIO PACHIMpPEHUs Ta3oB,
JKUJKOCTEN U TBEPABIX TEIL.

OnpeneneHue AaBICHUS BO3yXa B OAJUIOHE LINPUILIA.




OneIThI, AEMOHCTPUPYIOIME 3aBUCUMOCTD JaBJICHHS BO3AYyXa OT
€ro 00beMa U HarpeBaHus WIHM OXJIAXKICHUS.

[TpoBepka rumnoressl JUHEHHOW 3aBUCUMOCTH AJUHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUYECKOH TPyOKe OT TeMIEpaTyphl.
HaGnronenne wm3MeHeHHMs BHYTpEHHEW SHEpruu Teila B
pe3yJbTare Terionepeaayn U padoThl BHEIIHUX CHIL
HccnenoBanue sBICHMS TEIUIOOOMEHAa IIPU  CMELIMBAaHHUU
XOJIOAHOMU U TOpsiYe BOABI.

OnpeneneHue KONIMYECTBA TEIUIOTHI, MOJYYEHHOIO BONOH IIPHU
TEII000MEHE C HArpeThIM METAJUIMUECKUM LIUIHH]IPOM.
Onpenencuue YAEIBHOU TEIIOEMKOCTH BELICCTBA.
Hccnenosanue npouecca uCrapeHus.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.
OnpeneneHue yaelIbHON TEILIOTHI IIIABJICHUS JIbJA

6.18 dusnyeckue [BJIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIPHUPOIE,
uznyyenue CoiHIla, 3amep3aHue BOJOEMOB, MOpPCKHE OpU3bI;
o0pa3oBaHuE POChl, TyMaHa, UHEesl, CHera

6.19 TexHuueckue yCTpOUCTBA: KaIllWJUISAPBL, IIPUMEPBI

HCIIOJIB30BAaHUs KPUCTAJLIOB, KUJAKOCTHBIM TEPMOMETP, NaTUUK
TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS 1OMOB, THUTPOMETPHI,
IICUXpOMETp, MapoBas TypOWHA, JBUTareilb BHYTPEHHETO
CropaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB

7.2 BsaumopeiicTBue 3apskeHHbIX Ted. 3akoH KynoHa (3aBUCUMOCTh
CHWJIBI B3aUMOJICHICTBHUS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsiioB U
paccTOosSHUS MEX]y TeJIaMH)

7.3 OnekTpuueckoe moisie. HanmpspkeHHOCTh AJIEKTPUYECKOTO TOJIS.
[lpuHIMN ~ CcymepHo3uLUU  DIEKTpUYECKUX  moined  (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenn ANEKTPUYECKUX 3apsao0B. DneMeHTapHbII
annekTpudyeckuil 3apsan. Crpoenume aroma. [IpoBogHuku u
JURJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AJIEKTPUUYECKOTO 3apsiaa

7.6 DJIEKTPUUYECKUN TOK. Y CIOBHUS CYHMIECTBOBAHUS HJIEKTPUUECKOTO
TOKa. MICTOYHMKH MOCTOSIHHOTO TOKa

1.7 JlelicTBUSL  DNEKTPUYECKOTO TOKa (TEMJIOBOE, XHMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onexkrpuueckas nemnb. Cuia Toka. IeKTpUUYECKOE HAIIPSHKEHNE

7.9 ConpoTuBieHHE NPOBOJHUKA. YJEIBHOE  COINPOTHUBIIEHUE




BE€IICCTBA

7.10 3akon Oma a1 y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapalieIbHOE COETUHEHUE POBOTHUKOB

7.12 Pabota ¥ MOUIHOCTBH 3JIEKTPUUECKOrOo TOKa. 3akoH Jlxoyis-
Jlenna

7.13 DIIEKTPUUYECKHE TIENU U MOTPEOUTENIN IISKTPUUECKON SHEPTHH B
obITy. KopoTKkoe 3ambikaHMe

7.14 [TocrossHHBIE MArHUTHL. B3anmMo1eCTBHE NOCTOSTHHBIX MATHUTOB

7.15 MarnutHoe noje. MaruutHoe nojie 3eMJIM U €ro 3Ha4eHHUe s
JKU3HU Ha 3emJie

7.16 OneiT  Opcrena. MarHutHoe ToNie  3JEKTPUUECKOTO  TOKa.
[IpumMeHeHue 37IeKTPOMArHiTOB B TEXHUKE

7.17 JleficTBMe MarHMUTHOrO TMOJs HAa MPOBOAHUK C TOKOM.
DJeKTpoABUTaTedb  IMOCTOSHHOTO  TOKa.  Mcmonb3oBaHue
JJNIEKTPOJBUraTeae B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIopTe

7.18 Onpitel  ®apanes. SBiaeHHE HIEKTPOMArHUTHOW WHAYKLHUU.
[IpaBuio Jlenna

7.19 Onextporenepatop. CrnocoObl  MOTYYEHHS  AIEKTPUUYECKOM
SHEPTUU. IJEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOYHUKAX
SHEPTUU

7.20 [TpakTyeckue paboOTHI:

OnBITH 110 HAOJIOJICHUIO DJICKTPHU3AIMH Tl HHIYKIIUCH U MPH
COTPUKOCHOBEHHH.

UccnenoBanue QeiCTBUS AIEKTPUYECKOTO MOJS HA MPOBOJHUKHU
U IUDJICKTPUKH.

CoOopxka u nmpoBepka pabOThI MEKTPUUECKON IIEMTU MOCTOSHHOTO
TOKa.

W3mepenune u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO Yepes
pPE3UCTOp, OT COMPOTHUBIEHUS PE3UCTOpAa W HANPSOHKCHHS] Ha
pe3ucrope.

OnBITHI, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTH AJIEKTPUUYECKOTO
CONPOTHBIICHUS TIPOBOJHUKA OT €ro JUTMHBI,  TUTOIIATH
MOTIEPEYHOT0 CEUEHUS U MaTepHuaa.

[Tposepka npaBuiia CIIOKEHHS HaNPSOKEHUH npu
MOCJIEI0BATEIbHOM COE€IMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwima Uil CHJIBI TOKa TMPU TapajlyIeIbBHOM
COEIMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HAYIIETO Yepe3




pe3ucTop.

OmnpeneneHyre MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, MIYLIETO 4Yepes
JAMIIOYKY, OT HaIPsDKEHUS Ha HEil.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBaHue MAarHUTHOIO — B3aUMMOJIEUCTBHUSL  IOCTOSTHHBIX
MarHuToB.

N3yueHne MarHUTHOrO IMOJS MOCTOSHHBIX MAarHUTOB IIPU MX
00BEAMHEHNH U Pa3/ICICHUH.

HccnenoBanue neWCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO
CTPEIIKY.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aMMOJEHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJI€HUs TOKA B KaTyLIKE.

W3ydeHnue aeicTBUsI MArHUTHOTO IOJIS HA IIPOBOJHUK C TOKOM.
KounctpyrnpoBanue u usydeHue paboThl AIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTenbHONM YCTaHOBKHU.

OneITel 1O UCCJHENOBAHMIO  SIBJICHUS  3JEKTPOMArHUTHOU
MHAYKIMU: UCCIIEOBAHNE U3MEHEHUI 3HAUEHUS U HalpaBICHUS
MHIYKIMOHHOTO TOKa

7.21 dusnyeckue SBICHUS B NPHUPOJE: IJIEKTPUUYECKUE SIBICHUS B
atMocepe, IJICKTPUUECTBO JKUBBIX OPTaHH3MOB, MAarHHTHOE
noJie 3eMi, apei¢ MosrocoB, poJib MArHUTHOTO TOJISL 4TS KU3HU
Ha 3eMJie, MOJIIPHOE CUSHUE

7.22 TexHuueckue  ycTpoHcCTBa: ANIEKTPOCKOTI, ammepMerp,
BOJIETMETP, peocTaT, CYCTYUK OJIEKTPUUYECKOM 3HEepruw,
DJIEKTPOOCBETUTENIBHEIE npuOopHI, HarpeBaTelIbHbBIE
AIIEKTPONPUOOPHI (MIPUMEPHI), AIIEKTPUUECKUE MPETOXPAHUTENH,
SJICKTPOMArHurT, QJICKTPOABUTATCIIb IIOCTOSAHHOI'O TOKa,
TeHepaTop MOCTOSHHOT'O TOKa

Tabnuma 22.4
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOMN
o0Opa3oBaTenpHOM nmporpaMmsl (9 kiace)
Kon [IpoBepsiemble npeaMeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHUs
pe3ynbTaTa

11 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS

1.2 pasnuyaTh SBJIEHUS 10 ONMMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SIBICHUE

1.3 pacmo3HaBaTh MPOSBIECHHE W3YYCHHBIX (U3UUYECKUX  SBICHUN B
OKPY’KaIOIIeM MHUpPE, B TOM 4YHCIe (PU3HYECKHUE SBJICHUS B MPUPOJE, TPH




3TOM TMEpPEBOAUTH MPAKTUYECKYI0O 3aJady B Yy4eOHYIO, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) U3UUECKUX SBIICHUI

1.4

OIKCHIBATh U3YYCHHBIE CBOMCTBA TN W (PU3NYECKUE SBICHHUS, UCTIONIB3YS
¢du3nyeckue BEIMYUHBI, IPU ONMCAHUM IMPABWIBHO TPAKTOBATh
(Gu3nYeCKUil CMBICI HCIIOJIb3YEMbIX BEIUYMH, 0003HAUCHHS M E€IUHUIIBI
(Gu3nMYecKuX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nYecKyr0 BEIMYUHY C JPYITMMH BEIUYMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (bl/ISI/ILIeCKI/Ie SABJICHUA MW IIPOLECCHI,
HCIIOJIB3YsA  MU3YUYCHHBIC  3aKOHbI, IIpAU 3TOM  OaBaTb  CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3aIlMChIBATh €0 MaTCMATHUYCCKOC BhIPAXKCHUEC

1.6

O00BSACHATh (DPU3MYECKHE MPOILECChI M CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 - 3 JTOTUYECKUX
[IaroB ¢ MOMOMIbIO 2 - 3 HM3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SIBICHHM,
(U3HYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliaTh pacueTHbIE 3a/1a4u (ONUparoIyecs Ha cucTeMy U3 2 - 3 ypaBHEHHUN),
UCMOJb3Ys 3aKOHBI M (OPMYJIbI, CBSA3bIBAIOIINE (PU3NUECKUE BETUYMHBIL: HA
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4Ml 3alUChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HE/IOCTAaIOLINe WIM W30BITOYHBIE JTaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HEOoOXOIUMBbIE JJIsi pElIeHHs, NPOBOAUTH pacyeTbl U OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOT'0 3HaUCHHsI (PU3MUECKON BEIMUUHBI

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pPCIIUTL IIPpU IMOMOIIH
(1)I/I3I/I'-I€CKI/IX MCTOJOB, HCIIOJIB3YsA ONHWCAHHUC HCCICIOBAaHHA, BBLIACIIATH
MMpOBEPACMOC  MPCAINOJIOKCHHUE, OLCHUBATH IIPABUJIBHOCTH TIIOPAAKA
MMPOBCACHUA HCCICA0BaHUs, J€J1aTh BBIBOJbI, HHTCPIIPETUPOBATDH
PE3YyIbTAaThI Ha6)’H-0I[eHHI>i " OIIBITOB

1.9

OPOBOJUTH OMNBITHI IO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUN WIH
(Gu3NYECKUX CBOMCTB TEI: CaMOCTOSITEIbHO CcOOMpaTh YCTaHOBKY W3
u30bITOYHOTO Habopa OOOpYAOBaHMS, OMMCHIBATH XOJ OIBITa M €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

MIPOBOJIUTH NIPU HEOOXOIMMOCTH CEPHUIO MPSIMBIX U3MEPEHHH, ONpeemsis
CpelHee 3HAaYeHHE u3MepseMoil BenuuuHbl ((HOKycHOE paccTosiHHE
coOuparomieid JIMH3bI), OOOCHOBBIBaTH BBHIOOp crmocoba H3MEpEeHHUs
(M3MepHTeTHHOTO MPUOOPa)

1.11

POBOJUTH HCCJIEOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH: IJIaHUPOBaTh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO ~ coOMpaTh  YCTaHOBKY, (PUKCHpPOBaTh  pe3yibTaThl
MOJIyYUeHHOW 3aBUCHMOCTH (M3MYECKUX BEJIMYMH B BUAE TaOMUI U
rpaduKoB, JeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHHUPOBATH
U3MEpEeHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH
U3MEPEHHUs, CIIeNys IPEUIOKEHHON HMHCTPYKUUU, BBIYUCIATH 3HAUYCHUE




BEJIMYMHBI M aHAJIN3UPOBATH MOJTYYCHHBIE PE3YIbTAThI C YUETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUIN

1.13

coOII01aTh TPaBMIIa TEXHUKU O€30MacHOCTH MPHU paboTe ¢ 1a00paTOpHBIM
obopyIoBaHUEM

1.14

pa3janyaTh OCHOBHBIE MPU3HAKM HW3YYEHHBIX (PU3MUYECKHX MOJIEICH:
MaTepuaibHas TO4YKa, a0COJTIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, J1y4, TOHKas JINH3a, TUIaHeTapHas MOJIeb aTOMa, HYKJIOHHAs! MOJIeJb
aTOMHOTO sipa

1.15

XapaKTepu30BaTh MPUHLUIBI  JEHCTBUS HM3y4YEHHBIX MPUOOpPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha UX ONMCAHMUS, UCIOJB3YS 3HAHUS O
cBOiicTBax  (hM3MYECKUX SBJIEHUH H  HeoOXonuMmble (U3HUECKUE
3aKOHOMEPHOCTH

1.16

WCIIOJIH30BATh CXEMbI U CXEMaTUYHbIC PUCYHKU M3YUYEHHBIX TEXHUUECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB M TEXHOJIOTHUECKUX MTPOLIECCOB MPH
peIICHUH  y4yeOHO-TIPAaKTHYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS U300paKEHHUH B IIIOCKOM 3€pKajie ¥ cOOMparouieit TuH3e

1.17

OPUBOAUTh  NPUMEPbl  (HAXOAUTh  HMHGOpMAIMIO O  TPUMEpPaXx)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3WYECKUX 3HAHUN B IMOBCEIHCBHOU
JKU3HH I o0ecriedeHus: 0€30MMacHOCTH MPU 0OpalleHuu ¢ MpubopamMu U
TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUS 3[IOPOBBS M COOIIOICHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpeie

1.18

OCYILECTBIIATh MOUCK HMH(pOpMAMM (U3NYECKOTO COAEPIKAHUS B CETH
WuTepHeT, caMOoCTOATENbHO (OPMYIHPYsST TOUCKOBBIM 3ampoc, HaXOAUTh
IYTH OINpEJesIEHHUs TOCTOBEPHOCTH MOJIYYeHHOW MH(pOpMAIlMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIOITOJIHUTENIbHBIX HICTOYHUKOB

1.19

MCIIOJIb30BaTh MPHU BHIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO
JaUTEpaTypy (pU3NUECKOro coJepKaHus, CIIPaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu UHTepHer; BHajeTb NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHust HHGOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
I/IH(bOpMaHI/II/I U3 HECKOJIBKHX HNCTOYHUKOB (i)I/ISI/I‘IeCKOFO COJCpIKaHus,
nyOJIMYHO MPEJCTABIATh PE3YNIbTaThl TPOEKTHONW MIIM MCCIIEI0BaTEIbCKON
JCATCIIBHOCTH, npu 3TOM Ir'paMOTHO HCIIOJIBb30BATh H3y‘l€HHBII>i
NOHATUIHBIN anmapaT M3y4aemoro pasjena (U3MKU W COIpPOBOXKIAThH
BBICTYIUIGHHE TMpEe3eHTalMell ¢ Y4eToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB

1.21

IOpU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAHUM (PU3MUECKUX
MIPOLIECCOB paclpeeNiaiTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJa4aMU, CICIUTH 3a BBINOJHEHUEM IUIAHA JACHUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHWBAaTh COOCTBEHHBIM BKIaJl B
JIEATENBbHOCTD IPYIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHICTBHUE,
MIPOSIBIISS TOTOBHOCTh pa3peniaTb KOHQIUKTHI




Tabnuua 22.5

ITpoBepsiemble Ai1eMEHTHI coepkanus (9 kiacc)

Kon Kon [IpoBepsieMble I€MEHTBI COAEPKaHUS
pasznena 2JIEMEHTA

8 MEXAHWYECKUE SABJIEHUA

8.1 Mexanuyeckoe JBwkeHue. MarepuanbHas Ttouka. Cucrema
oTcyeTa

8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHUSI

8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBHKECHHE

8.4 HepaBHomepHoe mnpsimonuHeiiHoe nBmwkenue. Cpennss u

MI'HOBCHHAA CKOPOCTH TCJia IIpU HCPABHOMCEPHOM JABHUXKCHHUH

8.5 Yckopenue. PaBHOYyCKOpeHHOE MPSIMOIMHEHHOE TBUKCHHE

8.6 CBo6ogHoe nagenne. OublThl [ anuaes

8.7 PaBHOMepHOE nBWXKEHUE MO OKpyxHOcTH. [lepwox u wacrora
oOpareHusl. JIunennas u yriaoBas CKOPOCTH.

HCHTpOCTpeMI/ITCJ'ILHOG YCKOpPECHHUC

8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIUIT CYyTepIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: cuja TPEHUS CKOJIBKEHUS, CHJIA TPEHHUS ITOKOS,
JPYTUE BUIIBI TPCHUS

8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE
CBOOOJIHOTO Ma/ICHUS

8.15 JBuxenue tulaHer Bokpyr ConHua. IlepBas kocmudeckas
ckopocTb. HeBecoMoCTh 1 neperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEpAOro Tena ¢ 3aKpENI€HHOW OChIO BpAICHUS.
MowmenT cunsl. LienTp TsxecTn

8.18 Nmnynec Tena. MI3menenune ummyinsca. Mnynsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa




8.20

PeakTuBHOE IBHKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

8.22 PabGoTta cun Tsbxkect, ynpyroctd, TpeHus. CBs3b DHEPrUU U
paboThI

8.23 [TorennuanbHas SHEPrusi Tejia, MOJHATOrO HaJ MOBEPXHOCTHIO
3emiun

8.24 [ToreHunanbpHast SHEPrus CKaTON NPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KWHETUYECKOW IHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTuyeckune pabOTHI:
OmnpezneneHue cpenHel CKOPOCTH CKOJIbXKEHUs Opycka WiIH
JBWDKCHUS IIAPUKA IO HAKJIOHHOM IJIOCKOCTH.
OnpezneneHue yCKOpeHUs Teja IpU PaBHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
[TpoBepka runoTesbl: €Ciiu IpU paBHOYCKOPEHHOM JABHKEHHH 0€3
HAYaIbHON CKOPOCTH IIYTH OTHOCSATCS KaK psii HEYETHBIX YHCET,
TO COOTBETCTBYIOILIME IPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHUS OT CHITBI
HOPMAaJIHOTO JaBJICHHUS.
Onpenenenne ko3P huIMeHTa TPEHUS CKOIBKEHHUS.
OnpeneneHue )KeCTKOCTU MPYKUHBI.
Onpenenenue pabOTBl CHUJIBI  TPEHUS MPU  PABHOMEPHOM
JIBMDKEHUH TeJa 0 TOPU30HTATIbHON TTOBEPXHOCTH.
Omnpenenenne pabOThl CUJIBI YIPYTOCTH NPU MOABEME Tpy3a C
UCIMOJIb30BAaHUEM HEMOBIXKHOTO U TOJABHKHOTO OJIOKOB

8.28 dusnueckue ABICHUS B IPUPOJIE: IPUIUBBI U OTJIMBBI, IBUKEHHE
rraHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE JBM)KEHHE >KHMBBIX
OpPraHu3MOB

8.29 TexHuueckue yCTpOWCTBA: CHMJIOMETpP, AATYMKH TIOJIOXKEHUS,

pacCTodHnA U YCKOPCHUS, PaKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1 KonebarenbHoe  nBuwkeHue.  OCHOBHBIE — XapaKTEPUCTUKH
KOJIeOaHM: IEPHO/I, 9aCTOTa, aMILUTHTY/a

9.2 MaremaTtnueckuii W TpPYKHHHbIM MasaTHUKH. [IpeBpamenue
SHEPIUu NpH KojaeOaTeTbHOM JABHKEHUH

9.3 3aryxatomue konedanus. Beinyxnennsie konedanus. Pesonanc

9.4 Mexannueckue BoiHBL. CBOICTBa MEXaHHYECKHX  BOJIH.




IIpononbHBIE U TONIEpEYHBbIE BOJIHBI. [[JIMHA BOIHBI M CKOPOCTB €€
pacnpocTpaHeHusl. MexaHU4YecKue BOJIHBI B TBEPIAOM TeEIIE,
CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpa’keHUE 3ByKa

9.6 NHppa3Byk u yabpTpasByk

9.7 [TpakTuyeckue pabOTHI:
Omnpenenenye 4acTOThl U NepHoja KoueOaHUil MaTeMaTHu4ecKoro
MasiTHUKA.
Onpenenenre 4acToThl M MepHoAa KojeOaHUN MNPYKUHHOTO
MasiTHUKA
HccnenoBanue 3aBHCUMOCTH nepuoaa Kosie0aHuit
MOJIBEIIICHHOTO K HUTHU TPYy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBHCUMOCTH IepHoJa KoJeOaHUN MPY>KUHHOTO
MasiTHUKA OT Macchl Ipysa.
[IpoBepka HE3aBUCHMOCTH Iepuoja KonebaHuii  rpysa,
MIOJIBEIIICHHOTO K HUTH, OT MAcCChl IPy3a M KECTKOCTH TPYKHUHEI.
H3mepenue yckopeHus CBOOOTHOTO MaJeHUs

9.8 @duzuyeckue SBIEHUS B TMPUPOJE: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
X0

9.9 TexHUYECKHE YCTPOMCTBA: IXO0JIOT, UCIIOIH30BAHHE YIbTPA3BYKa

B OBITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNeKTPOMarHUTHOE 1oJie. DIEeKTpOMarHuTHble BOJIHbI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupoja csera. CkopocTs cBeTa. BoiaHoBbIe
CBOIMCTBA CBETa
10.4 [TpakTyeckue paboOTHI:
M3yueHne CBOWCTB OSJEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOMIIBHOTO Tene(oHa
10.5 dusnueckue SBIEHUS B NpUpoJe: OUOIOTHUecKoe JeiicTBHe
BUIMMOTO, YIBTPA(UOIETOBOTO U PEHTTEHOBCKOTO H3ITydEHHH
10.6 TexHUYECKHEe yCTPOMCTBA: HMCIOIB30BAHHUE AIIEKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3M
11 CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky ceeta
11.2 ITpsimonuHETHOE pacpocTpaHEHHE CBETA




11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpakKeHUs CBETa

11.4 [Ipenomnenne cBera. 3akoH mperomieHUs cBeTa. IlomHOE
BHYTPEHHEE OTPaXCHUE CBETa

11.5 JInnza. Xop nyyen B JIMH3E

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TEJIeCKOoma

11.7 ['na3 kak onTHyeckas cucrema. bnu3opyKocTh U 1aabHO30PKOCTb

11.8 Pasnoxxenue Oemoro cBera B chektp. OmnbiTel  HbroToHa.
CrnoxeHue CeKTpalIbHBIX IBETOB. Jlucnepcus cBera

11.9 [TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yIiia OTPaXXEHHUS CBETOBOTO JIy4a OT
yII1a maieHusl.
H3ydeHue xapakTepUCTUK H300pa’keHUsl MPEAMETa B ILIOCKOM
3epKaje.
HccnenoBanue 3aBUCMMOCTH yTJIa MIPEIOMIICHUSI CBETOBOTO JTy4a
OT yIJIa MaJIeHUs Ha TpaHuIle "BO3IyX - CTEKJIO".
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenre (HOKYCHOTO PpACCTOSIHMSI M ONTUYECKOM CHIIBI
coOuparoIien JMH3bL.
OnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OMNBITHI 110 BOCIPHUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOICHUN
4epe3 [BETOBBIC (PHIIBTPHI

11.10 ®dusnyeckue sBieHUs B npupoje: 3atMeHuss Connua u JlyHsl,
[[BeTa TeJ, ONTUYECKHe SBJICHHs B arMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHu4yeckne yCTpONCTBA: OYKH, TMEPHUCKOI, ¢doToanmapar,
ONTUYECKHE CBETOBOJIbI

12 KBAHTOBGIE SABJIEHUA

12.1 Omneitel Pezepdopna m manerapHas mMojenb aroma. Mojenb
aroma bopa

12.2 Hcnyckanne ©  moOrjomeHue cBeta aToMoM. KBaHTBHL
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTE. Anb(a-, OeTa- U raMmma-u3Iy4eHUs

12.4 Ctpoenue aroMHOro sijapa. HykiioHHass MOJeinb aTOMHOTO fJipa.
N3oTomnsl

12.5 PannoaktuBHble nipeBparnienus. [lepuoa momypacnaaa aTOMHBIX
anep

12.6 SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsSAOBOIO U
MacCcOBOTO YHCEI




12.7

DHeprus CBS3U aTOMHBIX sijiep. CBA3b MAacChl U YHEPTUU

12.8

PeaKHI/II/I CHUHTE3a U ACTICHUA AOEP. Hcrounukn OHCPIrun Comnnna
" 3BC3]]

12.9

Snepnas >Hepretuka. [leicTBUe paiMOAaKTUBHBIX U3JIY4YCHUN Ha
JKUBBIE OPraHU3MBbI

12.10

[TpakTuyeckue pabOTHI:

HaOnroieHue CIjIONIHBIX M IMHEWYAThIX CIICKTPOB U3ITyYCHUS.
HccnenoBanne TPEeKOB: H3MEPEHHE OHHEPIUH YaCTHUIBl IO
TOpMO3HOMY TTyTH (110 hoTorpadusim).

W3mepenue paanoakTuBHOTO hoHa

12.11

@u3HUeCcKUe ABICHUS B IPUPOJE: €CTECTBEHHBIN PaJUOAKTUBHBIN
(bOH, KOCMHUYECKHE JIyYH, PAAMOaKTUBHOE U3Ty4E€HUE IPUPOIHBIX
MUHEpAJOB, JCHUCTBUE PAJIMOAKTUBHBIX U3Jy4EHUN HA OPTaHU3M
4eJI0BEKa

12.12

TexHuueckue yCTPOMCTBA: CHEKTPOCKOI, HHAMBUIYaJIbHBIN
JIO3UMETp, KaMepa Bunbcona




153.8. [l mpoBeieHUsI OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 1o ¢usuke (nanee - OI'D
1o U3MKe) UCTIOIB3YETCS TepeueHb (KoauduKaTop) MpoBEpseMbIX TPEOOBAHHM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO 00mIero ooOpa3oBaHusi u
AJIEMEHTOB COZCPIKAHUS

Tabmuua 22.6

[Tposepsiembie Ha OI'D 1o ¢uszuke TpedOBaHUS
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBbI
OCHOBHOT0 00ITIeT0 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
IIPOBEPSEMOr0 | OCBOECHHUS OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOoBaHUS obpa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GU3NKK B HAYYHOW KapTUHE MHPA,

c(OpPMUPOBAHHOCTh 0a30BBIX INPEICTABICHUH O 3aKOHOMEPHOH CBS3U M
MI03HABAEMOCTH SIBJICHUH HPUPOIBI, O POJH SKCIIEPUMEHTa B (HU3UKE, O
cucrteMooOpasyroneld poid (U3MKH B Pa3BUTUH ECTECTBEHHBIX HayK,
TEXHUKHA U TEXHOJIOTHH, 00 HBOJIONUH (PU3MUECKUX 3HAHUN U MX POJIU B
IIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHUpA, O BKJIAJE POCCUICKUX U
3apyOEKHBIX YUCHBIX-(H3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB
OKPYXXAaIOIIEero MUPa, pPa3BUTHE TEXHUKU M TEXHOJIOTHH

2 3HaHUSA O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBM)KCHUH KaK CIIOoco0e
CYIIIECTBOBAHMS MaTepPUH, 00 aTOMHO-MOJICKYJISIPHOH TCOPHH CTPOCHUS
BEIIECTBA, O (PU3MYCCKON CYIIHOCTH SIBICHHHA TPUPOABI (MEXaHHUYECKHUX,
TETUIOBBIX, YJICKTPOMATHUTHBIX H KBAaHTOBBIX );

YMEHHE pa3inyaTh SIBICHUS IO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OITBITOB, ICMOHCTPHPYIOIIHUX JTAHHOE (PU3UIECKOE SBIICHIC,
YMEHHE PAClO3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKPYXKArOIIeM MUPE, BBICIISAS UX CYIIECTBEHHBIC CBONCTBA (TPU3HAKH)

3 Brnanenne ocHOBaMM TMOHATHUHHOIO arapara U CUMBOJIMYECKOTO S3bIKa
(bU3HUKY U UCTIONIB30BAaHUE UX JUIS PEIIeHUs y4eOHbIX 3a/1a4;

YMEHHUE XapaKTepHU30BaTh CBOMCTBA TeJ, GPU3UUECKHUE SIBJICHUS U MTPOIIECCHI,
UCTIONB3YS (PyHIaMEHTAIbHBIE U SMITUPUUECKHE 3aKOHBI

4 YMeHHe OmnmuchIBaTh M3YYCHHBIE CBOWCTBA Tel M (U3MUECKHE SIBICHUS,
UCIIONB3Ys GU3UYECKUE BETUIHHBI

5 Brnagenue ocHOBaMH METOJIOB HAYYHOTO MO3HAHUS C YYETOM COOJIIOICHUS
mpaBui 6€30MacHOro Tpyaa:

HaOmoieHne (U3NYECKUX SIBICHUI: YMEHHE CaMOCTOSTEIbHO COOMpPATh
OKCIIEPUMEHTAJILHYI0 YCTAaHOBKY W3 JIaHHOTO Habopa 00OpyJOoBaHUS TIO
WHCTPYKIIMH, OMHCHIBATH XOJI OMbITA W 3alHCHIBATH €r0 Pe3yIbTaThl,
(bopMyTUPOBATh BHIBOJIBI;

MPOBEJCHUE TPSIMBIX U KOCBEHHBIX W3MEPEHHH (DM3MUECKUX BEIUYHUH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPCHHs,  CaMOCTOSATEIBHO  coOMparh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO HMHCTPYKIIMH, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI M aHAJIM3UPOBATH TOJTYICHHBIC PE3YIbTAThl C YIETOM 3aJaHHON




MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

MIPOBE/ICHHE HECJIOKHBIX SKCHEPUMEHTAIBHBIX HCCIIeI0BaHUM;
CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U IPOBOAUTH
MCCJIEIOBAHKUE IO MHCTPYKIIMH, MPEACTABISATH MOJIYYCHHBIE 3aBUCUMOCTH
¢buznyecKux BeIMYMH B BHJAE Tabmul U TrpaduKOB, YYUTHIBATH
MOTPEUTHOCTH, JIeNaTh BBIBOJIBI MO PE3YJIbTaTaM UCCIIECIOBAHUS

[ToHnMaHue XapakTepHBIX CBOMCTB (PM3MUECKUX MOJENeH (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, MOAEIH CTPOEHUS Ia30B, )KUIKOCTEH U
TBEPABIX TeJl, IUIAHETAPHAs MOJIEIb aTOMa, HYKJIOHHAsl MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX AJIs 00bACHEHUS (PU3NYECKUX IPOLIECCOB

VYMeHne o0bSICHATh (PU3NUECKHIE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHTyallud NPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBISATH NPUYMHHO-CICJCTBEHHbIE CBS3M U  CTPOUTH
O0O0BSICHEHHE C OMOpOl Ha M3y4YCHHBIE CBOWCTBA (DM3WYECKHUX SIBICHUH,
(u3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemarb pacueTHble 3a1a4n (Ha 0aze 2 - 3 ypaBHEHHUH ), HCIIOTB3YA
3aKOHBI U (OPMYJIBI, CBSI3bIBaOLINE (PU3NUECKHUE BEJIMUMHBI, B YACTHOCTH,
3alMUCbIBaTh KPAaTKOC YCJIOBHC 3ada4dM, BbIABJIATH HEAOCTAONINME JAaHHBIC,
BBIOMPATh 3aKOHBI M (OPMYNBI, HEOOXOIWUMBIE JJIsI €€ pELIeHHS,
UCMOJIb30BaTh CIPABOYHBIC JAaHHBIE, IMPOBOJUTH pacyeThl M OLEHHUBATH
PCATMCTUYIHOCTD MOJTYYCHHOI'O 3HAYCHUA (1)H3H‘-ICCKOI>1 BCJIMYMHBI; YMCHUC
ONpeneNiaTh Pa3MEPHOCTb (PU3MUECKOW BEJIWYMHBI, MHOJYYEHHOM mpu
pelIeHny 3a1a49u

YMeHue xapakTepu30BaTh NPUHLIMIIBI IEHCTBUSA TEXHUUYECKUX YCTPOMICTB, B
TOM 4YHClie OBITOBBIX MPHUOOPOB, U MNPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB MO UX OMMCAHUIO, UCITIONIB3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJIEHUN ¥ HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue UCTob30BaTh 3HAHUS O (U3NYCCKUX SIBIICHUSX B TIOBCEIHEBHOM
KU3HU JUid obOecriedeHusi 0e30MacHOCTH TMpH OOpalleHHH ¢ OBITOBBIMU
npuOopaMi M TEXHHUYECKHMH YCTPOWCTBAMHU, COXPAaHEHUS 370POBbS U
COOJIOZICHHSI HOPM AKOJIOTUYECKOTO TOBEACHHS B OKPYXKAIOIIeH cpene;
MOHMMaHUE HEOOXOIUMOCTH TIPUMEHCHHS JIOCTKECHUH (QU3UKH U
TEXHOJIOTHH JIJIsl palliOHATIBLHOTO MPUPOIONOIB30BAHUS

11

OnbIT moMcKa, TMpeoOpa3oBaHMs M NpEACTaBICHUs HHGOpMAIMU
(¢u3NYeCcKOoro coJep’KaHus C  HCIOJIb30BaHWEM  HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUIL;

YMEHHE OLIEHUBATh JOCTOBEPHOCTHh MOJYy4YEHHOW HMH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJHUTENIBHBIX UCTOYHUKOB;

YMEHHME HCIOJIb30BATh MpPHU BBIMOJHEHUM Y4E€OHBIX 3aJaHUi HaydHO-
HOMYJSPHYIO  JIUTEpaTypy (HU3UYECKOT0 COJAEp)KaHUs, CIpPaBOYHBIE
MaTepuabl, pecypcehbl cetu HTepHeT;

BJaJieHHe 0a30BBIMH HaBBIKaMHU NpeoOpa3oBaHUs WHGOpPMALMU U3 OJHOM
3HaKOBOM CHCTEMBl B JIpyryl0; YMEHHE CO3/JaBaTb COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE HH(OPMAIH U3 HECKOJIBKUX
HMCTOYHUKOB




Tabmuma 22.7

[Tepedens 251eMEHTOB cojiepkaHusi, mpoBepseMbix Ha OI'D mo dusnke

Kon IIpoBepsieMBlii 2JIEMEHT COACpKAHUS

1 MEXAHWYECKUE SABJIEHUA

11 Mexannueckoe aBmkeHue. MarepuanbHas Touka. (Cucrema  OTcUerTa.
OTHOCUTEIBHOCTD JABHKEHUS

1.2 PaBHomMepHOe U HepaBHOMepHOE JBHKeHHE. CpenHss ckopocth. Dopmyna ajs
BBIUMCJICHUSI CPETHEN CKOPOCTH:

V=—
1.3 PaBHOMepHOG HpHMOHHHeﬁHOG JBHIKXCHUC. 3aBHCUMOCTh KOOpAMWHATHI TCJIa OT

BPEMEHH B CJIy4ae PaBHOMEPHOT'O MPSIMOJIMHERHOTO JIBUKEHUSL:
X(t) = Xop + Wxl.

I'paduku 3aBUCUMOCTH OT BpPEMEHHU Il HPOEKLUUU CKOPOCTH, IPOEKLUU
[IEpEMELICHNs], IIyTH, KOOpAWUHAThl IIPH PABHOMEPHOM IIPSIMOJIUHEHHOM
JBUKECHHUH

1.4 3aBUCUMOCTh KOOpAUHATBI TC€JIa OT BPEMCHU B CJIy4a€ PaBHOYCKOPCHHOI'O
HpHMOJ'II/IHel\/'IHOFO JBHKCHHA:

2
X(t) = X, +Vy, t+a, %

@opMynsl I IPOCKIUU NEPEMEIICHUs, NPOECKIUU CKOPOCTH M IPOEKLUHU

YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHKCHHUU

t2
sx(t):VOX-t+aX-E,

v, (t)=v, +a,t,
ax(t) = const,
VaxZ - Vixl = 28xSx.

['paduku 3aBUCUMOCTHM OT BPEMEHM [UIsl TNPOEKIUH YCKOPEHHUS, NPOEKLHU
CKOpPOCTH, IIPOCKLHMM IIEpEMELIEHUs], KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH

1.5 CBobGomnoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOTHOE TaJeHUE Tea IO
BEPTHKAIH (JIBIKEHUE TeJla BHU3 UJIM BBEPX OTHOCUTEIIBHO MOBEPXHOCTH 3€MITH ).




['paduku 3aBUCUMOCTH OT BpPEMEHHM [UIsl TNPOEKIUH YCKOPEHHUS, NPOEKLIUU
CKOPOCTH M KOOPJIUHATHI TIPU CBOOOIHOM TMAJICHUH Tella TI0 BEPTUKATIN

1.6 CKOpOCTh paBHOMEPHOTO JBM)KEHHUS Tejda IO OKpyXHocTu. Hampasienue
CKOpOCTH.
@opmyna Ui BBIYMCICHHS CKOPOCTH 4Yepe3 pPaguyC OKPYKHOCTH W TEPHOA
oOpareHus:
27R
V= ? .
LlenTpocTpeMuTEeNnbHOE yCKOpeHHE. HampaBieHue [EeHTPOCTPEMHTEIBHOTO
yckopeHus. dopmyna Uit BBIYUCIEHUS YCKOPEHUS:
2
Vv
au - E .
dopmyiia, cBsI3bIBAIOLIAst IEPUOA U YACTOTY OOPALCHUS:
V= ?
1.7 Macca. [InotHoCTh BemecTBa. @opmyrna AJist BBIYUCICHHS ITIOTHOCTH:
m
1.8 Cuna - BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroTOHa
1.10 |Bropoii 3akoH HbtoToHa:
F=m-a
ConarnpaBlieHHOCTh BEKTOpa YCKOPEHHs Tella U BEKTOpa CHUJIbI, JeHCTBYOMIEH Ha
TEIo
111 |BzaumopeiictBue Ten. Tpetuit 3akon HproToHa:
Fo=-F,
1.12 |TpeHue moxkos M TpeHUE CKOIbXeHUs. PopMyIa sl BBIYUCICHHUS MO CUIIbI
TPEHUS CKOITBKEHUS:
F,=u-N
1.13 |[dedopmanus Ttema. Ynpyrue u Heynpyrue aegopmanuu. 3aKoH YHIpyroi

nedhopmaruu (3akoH ['yka):




F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

F =G-—m1é2m2.

Cuia TShKeCTH. YCKOpeHI/Ie CBO6OI[HOFO ImagcHUA.
<DopMyJ1a JJI BBIYHUCJIICHHUA CHUJIBI TSXKCCTH BOJIM3H IOBCPXHOCTHU 3emiuu:
F =mg.

Jswxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocThb
U TIeperpy3Ku

1.15

Hmnynbc Tena - BeKTOpHas pU3NUYecKasi BEIMUNHA.
p=mv

HMIynec cCUCTEMBI TEIl.
N3menenue ummyibsca. IMmysnbsce cuisl

1.16

3akoH COXpPaHCHUSA UMITYJIbCA JIA 3aMKHYTOI>'I CHUCTEMBI TCII:
P = m,V, + m,V, = const.

PeakTuBHOE ABM)KCHUE

1.17

Mexann4deckas pa60Ta. qDopMyna JJIsI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosa.

MexaHn4deckas MOIIHOCT:

1.18

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus.
CDOpMy.]'Ia JJIs1 BBIYHUCIICHHU A KHHETHYSCKOMN SHECPTHUU:

Teopema 0 KHHETUYECKOW SHEPTUH.
®opmyna Uil BBIUMCICHUS NOTEHIHUAIBHOW SHEPrUM Teja, MOJHATOrO HaJ
Semiieii:

Ep = mgh

1.19

Mexanndeckas SHEpTHUsL:




E = Ex + Ep.

3aKoH COXpaHCHHA MEXaHUYeCKOM OHCPI'uu. CDopMyna AJId 3aKOHa COXpaHCHUA
MEXaHHUYECKOM OHCPIvU B OTCYTCTBUC CUJI TPCHUSA!

E = const.

IIpeBpalieHne MEXaHUYECKOW SHEPIUH IIPU HAIMYUU CUIIBI TPEHUS

1.20 |IIpocTbie MexaHU3MBI. "30JI0TOE MPABHIIO" MEXaHHUKH.
Peryar. MomeHT cuitbl:
M =Fl.
VYcnoBue paBHOBECHS pblyara:
M1+ M2+ ...=0.
[ToaBU>XHBINA 1 HEMMOABUKHBINA OJIOKH.
— A‘IOJ’ICE}HB}I
KII{ mpocThIX MEXaHU3MOB, n
A}ana‘{eHHaﬂ
1.21 JlaBneHue TBEpAOro Tea.
®opmyna 15 BBIYMCICHUSI JaBICHHs TBEPAOIO TeJa:
HaBnenue raza. ATMocepHoOe JaBieHHUE.
['mapocraTyeckoe JaBlieHHE BHYTPH KHUIKOCTH.
dopmyra s BHIYUCICHUS JaBICHHUS BHYTPH KUIKOCTH:
p - pgh + paTM
1.22  |3axon Ilackans. ['mapaBnnyeckuii mpecc
1.23 |3axkon Apxumena. Popmyna An8 ONpeAETCHHMsS BBITAIKMBAIOLIEH CHIIBL,
JICHCTBYIOIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WIH ras:
|:Apx. = ng .
VYcnosue raBanus Tena. [InaBanue cyioB 1 BO3yXOIUIaBaHUE
1.24 |Mexanndyeckue KonebaHus. AMIUIMTYJA, TEPHOA U YacToTa KoJjeOaHUi.
dopMyna, CBA3BIBAIOMIAS YACTOTY U mepros kKosebanuit: V = ?
1.25 |Martematudeckuii W TIPYKUHHBIH MasTHUKU. [IpeBpamieHne OSHEpPruu TpU




KoJIe0aTeIbHOM JABHMXXCHHUU

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBL. [IpomosibHBIC W TONEpeYHbIe BOJHBI. J[TMHA BOJHBI U
CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ['poMKOCTB 1 BhICOTA 3BYKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAHHILIE IBYX
cpen. MHadpa3Byk U ynbTpa3ByK

1.29

[TpakTuyeckue paboThI

N3mepenne cpeaHell MIOTHOCTH BELIECTBA; APXHUMEIOBOW CHIIBI, KECTKOCTH
NpPYXKUHBL, KO3(PUIMEHTa TPEeHUs] CKOJBXKEHHUS; PaOOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH JABIKCHHUS OpycKa IO HAaKJIIOHHOW IUIOCKOCTH;
YCKOpeHUst OpycKa IpH ABMKEHUH 0 HAKIIOHHOW IIOCKOCTH; YaCTOTHI M TIEpHOJIa
KoJeOaHU MAaTeMaTHYECKOro MAasTHHKA; YacTOThl W IepHoja KOJeOaHWi
NPYKHUHHOTO MasiTHAKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIvyar; padOThI CHIIBI
YIIPYTOCTH TIPH MOIBEME I'Py3a ¢ IOMOIIBIO HETIOIBMYKHOTO OJIOKA; pPaOOThI CHIIBI
YIIPYTOCTH MPH MOABEME TPY3a € TIOMOIIBIO TOABIKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOI CHIIBI OT 00beMa IMOTPY)KEHHOI 4acTH
TeJa M OT IUIOTHOCTH >KUAKOCTH; HE3aBHCUMOCTH BBITAIKUBAIOLICH CHIIBI OT
MacChl TeJa; CHJIBI TPEHUSI CKOJBKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
polla TIOBEPXHOCTH; CHJIBI YIPYTrOCTH, BOSHHKAIOUIEH B MPYKHUHE, OT CTEIICHU
nedopmanuu MpyXUHBI; YCKOPEHUs Opycka OT yrja HakJIOHa HallpaBiISIOLICH;
nepuosia (4acToThl) KoJeOaHU HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TEpHOIA
KoJieOaHUl NPY)KUHHOTO MasTHHUKA OT MAacChl Ipy3a M >KECTKOCTH IPY)KUHBI;
UCCIICIOBAaHNE HE3aBUCUMOCTH TE€pHOAa KOJeOaHWid HUTSIHOTO MAasTHHKA OT
Macchl rpysa.

[TpoBepka ycnoBHs paBHOBECHS phlyara

1.30

®usnueckue SBICHHUS B IPUPOJE: NPHUMEPHl ABWKEHUS C Pa3IMYHBIMU
CKOPOCTSMHU B KMBOM U HEKUBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAE U
TEXHUKE, HIPUIUBbI M OTIUBBI, JABMKeHUE IaHeT CoOJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBM)KCHHUE KMBBIX OPTaHU3MOB, PbIYarv B TEJE YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBi€HMS HAa XUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHPUSITHE
3BYKOB )KUBOTHBIMH, 3€MIIETPICEHUE, CECMUYECKUE BOJIHBI, IlYHAMH, DXO

1.31

TexHuueckne ycTpoWcTBa: CIHUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, AUHAMOMETp, TMOALIMIHUKYA, paKeThl, pblyar, MOJIBWKHBIH W
HETOBIKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTh, NMPOCThIE MEXaHU3MbI B OBITY,
COOOIArOIIMECs] COCYbl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMUYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, HOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yJIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OcHOBHBIE [T0JIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BELIECTBA.
Mopnenu TBepaOro, JKUAKOIO U ra3000pa3HOTO COCTOSIHMM — BEIIECTBa.
Kpucrannuueckue u amopgHbIe Tena




2.2

JBmwxeHne dvactun BemectBa. CBA3b CKOPOCTH JBMKGHHS YacTHI[ C
Temneparypoil. bpoynoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemoBoe paclIupeHue U cxaTtue
2.5 TennoBoe paBHOBECHE
2.6 BuyTtpennsis sHeprus. Pabora um Temonepenada Kak CIOCOOBI H3MEHEHUS
BHYTPEHHEH 3HEPruu
2.7 Bunp! Temonepenauu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyYCHNE
2.8 HarpeBanue u oxnaxxaenue ten. KonmuaecTBo TemaoThl. Y enbHas TeII0eMKOCTb:
Q=cm(tz - t1)
2.9 3aKOH COXpPAaHEHHUs SHEPIrUU B TEIUIOBBIX Ipolieccax. YPaBHEHHE TEIIOBOTO
Oananca:
Qi+Q2+..=0
2.10 |Hcmapenme W KoHACHcanus. VI3MeHEHHWE BHYTPEHHEH HHEPruM B IpoIecce
UCTapeHus U  KoHAeHcanumu. Kurmenwe JKuaKoCTH. VY7enbHass —TemoTa
napooOpa3zoBaHUs:
Q
=<
m
2.11 |BiaxHOCTh BO3TyXa
2.12  |IlnaBneHue u KpuctayuMzauus. M3MeHeHne BHyTpeHHEH SHEpIUu MpH MIIaBJICHUN
¥ KPUCTAIUTM3aNWU. Y JIeNTbHAsl TETUIOTa TUIABJICHUS:
Q
A=<
m
2.13 | BHyTpeHHSs SHEPTUs CTOPaHHs TOILIMBA. Y IENbHAs TEIJIOTa CrOPAHUs TOTUINBA!
_Q
L
2.14  |Ilpunuumnsl paboTsl TerioBsix asurareneit. KI1J] rermoBoro nurarens
2.15 |IlpakTuueckue paboThI

H3mepenne ynenbHON TEIUIOEMKOCTH METAINIMYECKOr0 LHWIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJIOW KOMHATHOM TeMIrepaTypbl (PUKCHPOBAHHON Macchl,
B KOTOPYHO OITYIIEH HarpeTbli LWIAHIP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO
HarpeThIM LWIMHAPOM, I10CJIE OIYCKAaHUs €ro B BOJYy KOMHATHOU TEMIIEpaTyphl;
OTHOCHUTEJIBHOM BIIAXKHOCTH BO3/yXa; YJEIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

HccenenoBanue M3MEHEHHMS TEMIIEpaTypbl BOJBI IIPU PA3JIMYHBIX YCIOBUSAX;




SIBJICHHS TETUIOOOMEHA MPU CMEITUBAHUK XOJIOJHOW M TOpsiuei BOJBI; MpoIecca
UCIapeHus

2.16 |®usuyeckue SBICHUS B NPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalMJUIIPHBIC
SBJICHUS B NPHUPOJIE, KPUCTAIBI B Ipupoje, ninydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17 |TexHuyeckue yCTpOMCTBA: KalMJUISPBI, TPUMEPBl HCIIOJIb30BAHHUS KPHCTAILIOB,
KHUJIKOCTHBI TEPMOMETp, AATYUK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATE]b BHYTPEHHETO
CrOpaHus

3 DJIEKTPOMATHUTHBIE SABJIEHUA

3.1 Onexkrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHCHHSI SJICKTPHUECKOTO 3apsiia

3.4 Onekrpuueckoe rmose. HampsokeHHOCTh 3nekTpuueckoro mnoss. Ilpunnun
CYNEPIO3UINHN dJIEKTPHUECKHX IM0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenn »snekrpudeckux 3apsaoB. JlelicTBHE 3JEKTPUYECKOTO TONS Ha
NIEKTPUYECKHE 3apsi/bl. [[pOBOIHUKHY U JHANIEKTPUKU

3.6 [TocTostHHBIN AneKTpuYecKuidl TOK. JleficTBus anekrpuyeckoro toka. Cuia Toka.
Hanpsxenue.

t

3.7 DNeKTpUYECKOE CONPOTUBIICHHUE. Y IENBbHOE ANEKTPUIECKOE CONPOTUBIICHHE:

3.8 3akon OMa 1Sl yuacTKa dIIEKTPUUECKOM [IEIIH:

3.9 [TocnenoBarenbHOE COCIUHEHUE MPOBOTHUKOB:

li=1;U=U1+ Uz, R=R:1 +Ra.
HapaJIJICJIBHoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:




R

Ur=Uz I =11+ R:?-

CMelaHHbIe COCAUHCHUA IMMPOBOAHHUKOB

3.10 |PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKA.
A=U-T1-,P=U"1

3.11 |3akon Ixoymns-Jlenna:
Q=1 -R-t

3.12 |Ompir DOpcrega. MarHuTHoe TmoJsie MPSIMOTO TMPOBOJHUKA € TOKOM. JluHMM
MarHUTHON UHIIYKIIUU

3.13 |MarauTtHOE TIOJie TIOCTOSIHHOTO MAarHuTa. B3anuMoJIelCTBHE TOCTOSHHBIX
MarHuToB

3.14 | leficTBMEe MarHUTHOTO TI0JISI HA MTPOBOJIHUK C TOKOM

3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHOM uHAYKIUU. [IpaBuno Jlenna

3.16 |IIpakTuueckue pabOThHI
W3MmepeHne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
ANEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOLIEIO B IPOBOJHUKE
(pe3ucTopsl, TaMIOYKa), OT HAMPSHKEHUS Ha KOHLAX MPOBOJHUKA; 3aBUCHMOCTH
COINPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IJIOUIAM €r0 MONEPEYHOr0 CEUEHUs U
YIEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiia AJi 3IEKTPUUYECKOTO HAMpsOHKEHHs MPU MOCIEA0BaTEIbHOM
COEIMHEHUM MPOBOJHUKOB; IpaBWiia JUIsl CHJIBI 3JIEKTPUUECKOrO0 TOKa IpHU
napajuIeIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

3.17 |®Dusnueckue sBICHUS B TPUPOAE: DJIEKTPUYECKHE SBJICHUS B arMocdepe,
AIIEKTPUYECTBO >KUBBIX OPTaHW3MOB, MarHUTHOE MOJie 3eMIIH, Apeiid MOI0CcoB,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE

3.18 |TexHwueckwe YyCTPOWCTBA: OJIIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTarT,
CUETYMK  DIEKTPUYECKOW  DHEPruH,  DIEKTPOOCBETHTENbHbIE  MPHUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), FITEKTPUUECKUE PEAOXPAHNUTEINH,
ANIEKTPOMArHHUT, AJIEKTPOJBUTaTENb MOCTOSHHOIO TOKA, TEHEPATOP MOCTOSHHOIO
TOKa

3.19  |DnexkrpomarHuTHBIE BOJHEL. [1Ikana 2eKTpOMarHuTHBIX BOJIH

3.20 |JlyueBas monenb ceta. [IpsiMmonuHeitHOE pacipocTpaHeHHE CBETa

3.21 |3akoH oTpaxkeHus cpera. [Imockoe 3epkano

3.22  |IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ducnepcus cBeTa




3.24

JIunza. Xon nyuerr B nuH3e. DOKycHOE paccTosiHuMe JMH3bI. OnTUyeckas cuiia
JIMH3BI:

D=1/F

3.25 |I'ma3 kak onTuyeckas cuctema. Onruieckue mpudopbl

3.26 |IIpakTuueckue paboThI
H3mepeHne ONMTHYECKON CWIIBI COOMpAromiei JIMH3BL, (OKYCHOTO PaCCTOSHUS
cobOuparonield JHH3BI (IO CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa H
n300pakeHus], KOTJa MpeaMeT pPACIOJOXKEeH B ABOWHOM (OKyce), TMOKa3aTems
NPEJIOMIICHUS CTEKJIA.
HccnenoBanue CBOMCTBA N300paKECHHUS, MOTYICHHOTO ¢ TIOMOIIBIO COOMparoIien
JIMH3BI; K3MEHEHUS (POKYCHOTO PAaCcCTOSIHUS JABYX CJIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yIjia TPEeNOMIICHUS] CBETOBOTO Jy4a OT yIja HaJeHUs Ha TpaHule "BO3AYyX -
CTEKII0"

3.27 |®usuueckue sBieHWs B npupoxae: 3arMmeHus ConHima u JIyHbI, IBeTa Tel,
ONTUYECKHE SBJICHUS B atMocepe (1iBeT Heba, pedpakuus, pagyra, MUPax)

3.28 |TexHuueckue yCTpOMCTBAa: OYKHM, MEPUCKON, (oToanmapar, ONTUIECKHUE
CBETOBO/JIBI

4 KBAHTOBGIE SIBJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peakuuu anbda- u Oera-
pacmaga

4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-vactui. [nanerapHas Moiens aToma

4.3 CocraB aToMHOTO sigpa. M30TOIEI

4.4 [Tepuox momypacmajga aTOMHBIX SAEP

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apSJ0BOTO U MAaCCOBOTO YHCET

4.6 Ouznyeckue SBIEHUS B TPHUPOJE: €CTeCTBEHHBIM pPaJUOAKTHUBHBIA (OH,
KOCMUYECKHE JIY9H, pPaJAOAKTUBHOEC W3IyYCHUE MPHUPOJHBIX MHUHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITyYE€HUN Ha OPraHU3M YelIOBeKa

4.7 TexHUYeCKHE YCTPOWCTBA: CIEKTPOCKOMN, MHIWBUIYaIbHBIA JO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTukKa




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usnka, 8 xinacce/ [leppimkun A.B., O0IIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenner

» ®uswnka, 7 knacce/ [lepoimkun A.B., OOIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» ®duswnka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O6miecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «[IPODA»; Axkuronepuoe odmiectBo «M3marensctBo «IIpocBemenuey

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS

7 KJIACC

1.PaGouas nmporpamma. [Iporpammsl ocHOBHOTO 00111eT0 006pazoBanus. dusuka. 7 — 9
kiaccol (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).

2. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

3. Iepbrukun A.B. ®uzuka. 7 knacc. YueOHUK 1711 0011€00pa30BaTEIbHBIX YUPEKACHUH .
M.:poda. 2011

4. Jlykamuk B.W. COopHMK BONpOCOB U 3aj1a4 mo ¢usuke. 7-9 k. — M.: [IpocBemienne,
2010. —192c.

8 KITACC

1. Pabouas nporpamma. dusuka. 7 — 9kIaccel: yaeOHO-METOAMIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. IIporpamMmmbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBHH C BBIOPAaHHBIM YYCOHUKOM:

4. Iepwimkun A.B. ®usuka. 7 kinacc. Y4eOHUK Tl 00111e00pa30BaTEIbHBIX YUPESKICHUH .
M.:JIpoda. 2011

5. Jlykamuk B.U. CoopHUK BompocoB u 3aa4 1o gusuke. 7-9 xi1. — M.: [IpocBemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIBHBIE pAOOTHL. —
5-e m3manmne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KOHTpOJIbHBIE 3a0aHUS. —
Caparos:Jluneit, 2014.

8. «KoHTponpHO-I3MepuTenbHble MaTepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-Meroandeckoe mocodue/ A.E. MapoH.- M.
Hpoda, 2011.- 123c.:

10.A.B. [Tepoimkun @uznka-8xi 2017 M. JIpoda

11.H.B. ®unonosuu Meroaundeckoe nmocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE paboThI-§ kinacc 2017 M.
Apoda

13.B.B. IllaxmaToBa ,O.P. llledep Aunarnoctudeckue padbotsl -8 kiacc 2016 M. IIpoda
14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopurk Bonpocos u 3agau 2015 M.
Apoda

9 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xiaccel: yaeOHO-METOAMUECKOTO TOCOOUS

/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorumn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpamMMbl ocHOBHOTO 00111er0 0Opa3oBanus. Puzuka. 7 — 9 kiaccel

(aBToper: A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Pabouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YYCOHUKOM:

4. Ieppikun A.B. ®@usnka. 7 kinacc. Y4eOHHK 1 00111e00pa30BaTeIbHbIX YUPEKICHHUH .
M.:JIpoda. 2011

5. Jlykammk B.U. CoopHUK BompocoB u 3aa4 1o ¢usuke. 7-9 xi1. — M.: [IpocBemnienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —
5-e m3manmne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KOHTpOIBHEIE 3aaHUS. —
Caparos:Jluneit, 2014.

8. «KoHTponpHO-I3MepuTenbHble MaTepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroanueckoe nmocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

KoHnTponbHbIe 1 caMocTosTENbHBIE padOThI 10 Gu3MKe. 9 Kiacc: kK yueOHUKy A.B.
[lepoimkuna, E.M. I'yrHuk «®usuka 9 kinace» / O.U. I'pomuesa. — M.: M3natenscTBo
«DK3ameny, 2014,

Tectsl no ¢usuke. 9 knacc: k yueOHuky A.B. Ileppiikuna, E.M. I'ytauk «®u3uka 9
kimace» / O.W. I'pommeBa. — M.: U3gatenbctBo «Ox3ameny, 2010.

dusnka. 9 xkitacc. TemaTnueckue TeCTOBBIE 3amanus Il ToAroToBku K ' MA. / aBT.- cOCT.:

M.B. boiinenko, O.H. Mupomikuna. — Apocnasis: OO0 «Akaaemus pa3Butus», 2014.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



7 KJITIACC

1. bubnuoreka — BcE mo npeamety «dusukay. — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas kosteknus u@poBBIX 00pa30BaTeIbHBIX PECYpPCOB. — PesxkuM mocryma:
http://school- collection.edu.ru

4. VInTepecHble MaTepHaIbl K YpOKaM (DU3UKH [0 TEMaM; TECThI 10 TeMaM; HaTJISIHBIC
nocobust K ypokam. — Pesxkxum moctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIe pecypehl. — Pesxxum goctyna: http://www.openclass.ru
6. DneKTpOHHBIE yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnuoreka — BcE mo npeamety «dusukay. — Pexxum gocrtyna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Equnas komiekius nudpoBbix 00pa3oBaTEIbHBIX peCypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. VInTepecHble MaTepHANIbl K YPOKaM (DU3UKH MO TEMaM; TECTHI 110 TeMaM; HaTJISTHBIC
mocobus kK ypokam. — Peskum poctyma: http://class-fizika.narod.ru

5. lludposrie oOpa3oBarenbHbIe pecypesl. — Pesxkum goctyna: http://www.openclass.ru
6. DNeKTpOHHBIE yueOHUKH 1o (usuke. — Pexxum mocryna: http://www.fizika.ru

9 KJITACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas xomnekiust mupoBhIX 00pa3oBaTeIbHBIX PECYpPCcoB. — Pesxkxum mocTyma:
http://school- collection.edu.ru

3. MHTepecHbIe MaTepraibl K ypokaMm (GH3UKH 110 TEMaM; TECThI [0 TEMaM; HaTJIsJHbIC
mocobus kK ypokam. — Peskum moctyma: http://class-fizika.narod.ru

4. [Tudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum moctyma: http://www.openclass.ru



5. DnekTpoHHbIe YueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
6.lucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kinace. CeTeBoe
obpasoBatenbHOE coobrectno. http://www.openclass.ru/node/109715

7. Enunas kosteknust u(poBBIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP WH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. Auumanuu pusndeckux oobekros. http://physics.nad.ru/

11. Kusas ¢usuka: ooyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®wuswuka.ru. http://www.fizika.ru/



