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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero 0OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenonaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[Tporpamma 1o ¢u3MKe YCTaHABIMBACT pacHpelelieHue y4eOHOTO MaTepuania 1o ToaaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbI0 OKa3aHUS METOJUYECKON MOMOIIN YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U (usnueckoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa M3 IVIaBHBIX 337a4 (QU3MUEcKoro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

® HAY4YHO OOBSCHSTH SBICHMUS,

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOTO MCCIIEA0BAHNUS;

e UHTEPIIPETUPOBATh JAHHBIE W HCIIOJIIb30BaTh Hay4HbIE JOKa3aTeNbCcTBa s
IIOJIy4€HUs BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mportoko ot 3 nexadbps 2019 r. Ne [IK-4BH).

Henu n3yyenus pu3nku:

® [IpUOOpETEeHNE UHTEPEca M CTPEMIICHUS 00yUaIOIIUXCs K HAYYHOMY M3y4YEHHIO IPUPOJIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

®pa3BUTHE TPEACTABICHUH O HAyYHOM MeETo/A€ TO3HaHUus U  (OPMHPOBAHUE

HCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
¢ hopMupOBaHHE HAYYHOT'O MHUPOBO33PEHHUSI KaK pe3yJbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



¢ hopMupoOBaHHE TMPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

®pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeid mnpodeccnoHanbHON
JIeATEIIbHOCTH, CBS3aHHOM C (PU3HMKOIL, MOATOTOBKA K JalbHEHIIEeMy OOYy4eHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

00pa3oBaHus 00eCIIeYnBaCTCS PEIICHUEM CIIeTYIONINX 3a4aY:

® [IpHOOpPETEHNE 3HAHUIM O TUCKPETHOM CTPOSHHUH BEIECTBA, O MEXAaHUYECKHX, TETIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SIBJICHHSIX;

e IPUOOpPETEHNE YMEHHMH OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
UCIIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHUI;

®OCBOCHHE METOJIOB PELICHUS MPOCTEHINNX pacyéTHBIX 3a7ad C HCIOJIb30BaHHEM
(Gu3MYECKUX MOJIEINCH, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOIIOATh IPUPOIHBIC SBICHHS U BBIIIOJIHATH OIBITHI, JAOOpaTOpHBIE
paboTBl M SKCHEPHMEHTAIbHBIE HMCCIEOBAaHHUSA C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX
puOOpoOB;

e 0CcBOCHHE NPUEMOB pPAaOOTHl ¢ HHGpOpPMALUeld (QHU3MYECKOTO COAEp)KaHMsS, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHMBaHUE MH(OpPMAIINY;

© 3HAKOMCTBO CO cepaMu mpo(heCcCHOHATLHON NeSTSIILHOCTH, CBA3AHHBIMU ¢ (PU3UKOU, H
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX (PU3MYECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00yUarOIUXCsl, CIIUCKA SKCTIEPUMEHTATIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SABICHUSA: MEXAHUYECKHUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ectecTBEeHHBIE HayKH H3y4arOT MpHUpOAy. EcTecTBeHHO-HAay4yHBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHHWE HabmomaeMoro siBiaeHus. OmnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

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

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

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIHLHOTO MTPHOOopA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenne TteMrepaTypbl NpH IIOMOIIM JKUAKOCTHOTO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonavaibHble CBeeHUs 0 CTPOEHHH BellleCTBA.

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

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BpoyHnoBckoe nBmwkenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCToJIb30BaHHEM (hoTorpadmii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tenma. HeBecomocth. CiriokeHHE CHII, HAIPAaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenre uaMeHeHus: CKOpOCTH MPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuUKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpexneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

ok ownE

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUsSI OT Beca Teia U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenayua naBieHust TBEPIABIMHU TEIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [umapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpyumHBI CyIIEeCTBOBAaHHS BO3YIIHOM
o6omoukn 3emmu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.

ok wn ke



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30H0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W mnoOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBblie ABJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOW TEOpUHU CTPOEHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHMM BemecTBa. Kpuctammyueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YAaCTHII.
Buytpennsiss sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temjonepesadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3.Hy‘-I€HI/Ie.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [limaBneHue u OTBepAeBaHUE KPUCTALTHYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! Tenonepenayun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie pabomul u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONW 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYpPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare Teryionepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE1 OT BEJINYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsoB. DJIEMEHTapHbIM 3jieKTpuueckuil 3apsin. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XHMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapaIENbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaYeHHE JIs1 KU3HHU Ha 3emiie. OnbIiT Dpcerena. MarautHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeJl.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/ieJI€HUs MTOJIF0COB MarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHAYKIUU.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS JIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JIAMIIOUKY, OT HaIPsKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TpsiMOIHHEHHOe aBmkeHne. CBoboaHoe nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, CHiia TPEHUS
IIOKOS1, APYTHE BUABI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuanabHOM TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTo TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTra cui TspKecTH, ynpyroct, TpeHus. Casi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABMKEHHUS.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMOACHCTBUH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimel.

1. KoncTpynpoBaHMe TpakTa A pa3roHa M JAlbHEHIEro paBHOMEPHOTO JIBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUsl Telda NpPU PAaBHOYCKOPEHHOM JBM)KEHUHM MO HaKJIOHHOU
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

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

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe npmkeHne. OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHWI: MEpUOM, YacToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpomonbHbie U nonepeyHbie BOAHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHYECKUE BOJIHBI B TBEPIOM TeJl€, CCHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

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. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH TepHo/ia KoJeOaHWI MPYKWHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJICHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoinHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pasnes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnoap3o0BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH YTJIa OTPAKEHHSI CBETOBOT'O JIy4a OT yIJjia MaieHHS.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas mozens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMCcTBHA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wnkE

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000MIAIONNI  MOAYTh TMpEAHA3HAYECH IS CUCTEMATHU3AlWH U
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX ITOT YU€OHBIN MpEaAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHMS SIBICHUH TNPHPOJIBI W TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia pealn3yeTcs 3a c4€T TOro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAayUHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.



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

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

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

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MPOSIBJICHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (pu3ndecKkon
HayKW;

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

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JOCTHKCHUHN (PH3UKH;

- OCO3HaHHE BaKHOCTH MOPaIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHMSA:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOIO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAIBLHOT0 0JIATONMOTY NS :

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpa3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTH HaBbIKa pedrekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOC YYacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aliy, Topoja, Kpasi) TEXHOJOTHYECKOW U COIMANbHOM HampaBIeHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) KOJIOTHYECKOT0 BOCTIMTAHUSA:

- OpHUEHTAlMs Ha NPUMCHEHHE (PU3WYSCKUX 3HAHWUH JUIsI pEImIeHUs 3ajJad B 00JacTh
OKpYKaroIlel cpenbl, MIAHUPOBAHUS TMOCTYMKOB U OIEHKHM MX BO3MOJKHBIX MOCIEACTBHIA
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

- TOTPEOHOCTH BO B3aMMOJICHCTBUM TIPH BBIOJIHCHWH WCCICAOBAHUNA H TIPOCKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YepPe3 MPAKTUUYECKYIO JACATETHbHOCTD;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHCIe (HOPMYIHUPOBATH HIICH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBSI3U MPHUPOJIBI, OOLIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCalbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCaIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHUH);
® YCTAHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS Il 0000IICHHS U
CpaBHEHHS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHsS B PAaCCMAaTPUBAEMBIX (haKTax, NAHHBIX H
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BEISIBJIATE TTPUYMHHO--CIIEZICTBEHHBIE CBSI3W TPH W3YYEHUH (QHU3UYECKUX SBICHUH W
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJIb30BAaHUEM JI€AYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3SX (PU3NUYECKUX BEIUYHH;
® CaMOCTOSITENIBHO BBHIOMpATh CIOCO0 pelieHusl ydeOHoM (r3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0o ¢ Yy4ETOM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienoBaTebcKue eiiCTBUS:
® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIE0BATENICKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUECKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHWBAaTh Ha NMPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYCHHYIO B XOJI€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;
® CAaMOCTOSITEIEHO (OPMYITHPOBATH 00OOIIEHHUS M BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, NCCIICOBAHNS,
® [I[POrHO3UPOBATh BO3MOXKHOE MalIbHEHIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHS 00 NX Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PAa3IMYHBIE METOJBI, MHCTPYMEHTHI M 3alpochl TP TOWCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
® AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATh WHGPOPMALHUIO PA3TUUYHBIX
BUJIOB U (POPM IIPECTABICHHUS;
® CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpeacTaBieHuss WHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B X0JI¢ OOCYXIEHHs Y4eOHOrO MaTepualia, pe3yJbTaToB Ja0OpPaTOpHBIX pPadOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COTIOCTABIISITh CBOM CYXKIEHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB JIHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

® BEIPAKATh CBOKO TOYKY 3PCHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTaBIATh  PE3YJbTAThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

® [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECCTBA KOMAHTHOW U WHAUBHIYAILHOW PabOThI IpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

e IPUHUMATh I[EJIM COBMECTHOH JEATCIILHOCTH, OPTaHMW30BBIBATH JICHCTBUS 1O €6
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAss KAa4eCTBEHHOTO pE3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI MPOJYKT MO KPUTEPUSM, CAMOCTOSITEIIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

® BBLISIBIISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYAIUSX, TPEOYIOUIUX AJIs PelICHHS
(bu3nUecKux 3HaHUMH;

® OPUEHTHUPOBATBCA B PA3IUYHBIX TOJIXOJaX TMPUHATHS pelleHud (MHAWBUIYaIbHOE,
MPUHSITHE PEIICHUS B TPYIIIS, IPUHATHAC PEIICHUIN TPYIIION);

© CAMOCTOSITEJIBHO COCTaBIIATh QJITOPUTM pelleHus (u3nyeckod 3ajauyd WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUI;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJiaH e€ N3MEHEeHNU

© O0OBSICHATD NMPUYUHBI JOCTHXKEHUS (HEJOCTHIKEHHS) Pe3yIbTaToOB JAEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCJE B XOJ| BBIIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa LIETH U YCIOBUSIM;

® CTaBUThH ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WIM AUCKYCCUU HAa HAYyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU pelleHuH GU3NYECKUX 3aJady WId B
YTBEP)KICHHUSX HAa HAyYHbIE TEMBI H TAaKOE e MPaBo APYIroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® [ICIIOJIB30BATh  MOHATHS: (QU3MYECKHE M XUMHYECKHE sBIICHUS, HaOJI0JeHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHMS BemiecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYeCKOoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TpaeKTOpHusi,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

e pa3nuyath SBICHUS (IUQQy3us, TEIIOBOE TBMKCHUE YACTUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, PaBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChIO BpalleHUs, Iepefada JAaBieHUs TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, arTMochepHoe JaBJIeHHe, IUIaBaHUEe TeJl, IPEBPAIICHUS
MEXAaHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh NPOSBICHUE M3YUYEHHBIX (DPM3UYECCKHUX SIBICHHH B OKPYXAIOIIEM MHpE, B
TOM 4uciie (pU3UYECKHe SIBJICHUS B MPHUPOJAC: MPUMEPHI JIBIKECHUS C PA3THYHBIMH
CKOPOCTSIMH B XUBOW W HEXHBON NpUpPOJE, ACHCTBHE CHIJIBI TPEHHsS B MPHUPOAE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JABIICHUS HA XKUBOW OpraHusM, IJIaBaHHe phIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3aj7jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKHU ) GU3MUECKUX SBICHHI;

® OTIHMCHIBATh M3YyYCHHBIE CBOMCTBA Tel W (PU3NUECKUE SIBICHUS, UCTIONB3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHUJIAa TSKECTH, BEC Tella, CHUJla TPEHUs, J1aBICHHUE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKUBAIONIAs cuUlla, MeXaHU4eckas pabora,
MOIIIHOCTb, IIJIEYO CHUJIBI, MOMEHT CHJbl, KOI(QQOUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), PH OMHUCAHUH TPABHIHHO
TPaAKTOBAaTh (PU3NYECKUI CMBICI HCTIOIB3YEMbIX BEIMYUH, UX 0003HAYCHUS U €IUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNbBI, CBA3BIBAIOIIME MAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaduKd H3y4YEHHBIX 3aBUCUMOCTEN
(GUBHUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SIBICHUS U TIPOLECCHI, UCTIOIb3Ysl MpaBuiIa
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

® 00BACHATH (PU3NYECKHE SBJICHMUSI, POIIECCHI M CBOICTBA TeJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa:  BBISABIATH  MPUUYUHHO-
-CTIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIIaroB C OMOPOH Ha
1-2 wu3y4yeHHBIX CBOWCTBa (U3MUYECKUX SBICHUHM, (UINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemiath pacuy€THble 3a7aud B 1—2 [EHCTBUS, WCMONB3Yysd 3aKOHBI H (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Jayu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATh (PU3MUYECKUE BEIUYMHBI B (OPMYJIBI U
MPOBOANTH PACUEThl, HAXOJUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh ONy4YeHHON (PU3MYECKON BEITMUNHBL,



® pacro3HaBaTh NpoOJIEMbl, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIN (PU3NIECKUX METOOB,
B ONMCAHUU HCCIIEAOBAHUS BBIICNIATh IPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y),
pa3nnyaTth ¥ MHTEPIPETHUPOBATH MOJIYYECHHBIH pe3ysbTaT, HAXOIUTh OIIUOKH B XOj€
OIbITA, JIENATh BBIBOJIBI I10 €70 PE3yNbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (PU3UUYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSieMble NPEINONIOKEHUs, COOUPAaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;

 BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHMS, BPEMEHHU, MacChl Teia, 00béMa, CUIIbl U
TEMIIepaTypbl C UCHOJIb30BAHUEM aHAJIOIOBBIX M LU(PPOBBIX NMPHUOOPOB, 3alKCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTHU OJHOW (M3NYECKON BEIUYMHBI OT APYro ¢
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHUSI CKOJIbKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tela W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], clenys MPeIoKeHHOMY IUIaHy, (PMKCHpPOBATh Pe3yNbTaThl IMOTYYEHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTM W TBEPJIOro TeNa, CHJIa TPEHHs CKOJIbKEHMs, JaBJI€HHE BO3J]yXa,
BBITQJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAas Ha MOTPY)KEHHOE B KHJIKOCTh TeJoO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
U BBIYMCIIATH 3HAYEHNE UICKOMOW BETMYUHBI;

eCcoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLMUIIBI JEHCTBHS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMKHBIA 1
HETO/ABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpPOM Ha MX ONUCaHUs (B TOM 4HKCIe: MOAIIMUIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIOJB3Ysl 3HAHMUS O CBOWCTBaX (PM3MYECKUX SBICHUNA M HEOOXOAUMBIE (U3UUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MNPAKTUYECKOrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOoOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

® OCYILECTBIIATE OTOOP MCTOYHUKOB HH(popManuu B IIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CpaBHEHHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® [ICII0JIB30BATh IPHU BBINOJIHEHUN Y4EOHBIX 3aJaHU HAay4YHO--TIONYJSPHYIO JTUTEPATypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHbMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOMICHHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEAOBAHU, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALIUEH;

®[IpY BBHINOJHEHUHM YYEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
rpYIIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/1a4aMH, CIEAUTH 32 BHIIIOJIHEHUEM IUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBas MHECHUE OKPYKAIOITUX.

K xonny oOyuenus B 8 kjacce nmpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI

OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® [ICII0JIB30BATh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBIIIICHHBIA U HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHH TOK, MarHHUTHOE
ToJIE;

epa3nuyaTh SBJIEHHUS (TEIJIOBOE pACUIMPEHHWE U C)KaTue, TeIllonepeaayda, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
IUIaBJIEHUE, KpUCTAJITN3alus (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3apsiioB, ACUCTBUS AIIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aHMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIEHUE M3YyYEHHBIX (U3NYECKUX SBICHUH B OKpYXKAIOLIEM MHpE, B
TOM yucie (U3NUecKue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalWUISIpHBIE SIBIICHUS B NPUPOAE, KPUCTALUIBl B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UUECKUX SIBIICHUMH;

® ONTUCHIBATh U3YYCHHBIE CBOMCTBA Tel W (pU3MYECKHE SBICHUS, UCIONB3Ys (hU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOTa
napooOpa3oBaHus, yaelbHasl TEIUIOTAa CTOPAHMS TOIUIMBA, KO3(PQHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHUE BEIIECTBA, paboTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA), IPH



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS M €AMHUIIBI (PU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUHH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUA M MPOLECCHl, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOpUH CTPOCHHs BEIIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3aKkoH COXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

® 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CICICTBEHHBIC CBS3U,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux HIaroB ¢ OMNOpod Ha 1—2 H3Yy4EeHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NICCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THBIC 3amaud B 2—3 JICHCTBHUSA, WCIONB3YysSd 3aKOHBI H (OPMYIIBI,
CBSI3pIBAfOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHSA 3aJaud
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOJTYICHHOE 3HAYCHHUE (DU3MUECKON BEIIMYMHBI C M3BECTHBIMH JJAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPHU MOMOIIY (PU3UIECKHX METOIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OIICHUBATH MPABUIBLHOCTH TIOPSJIKA MPOBEICHUS UCCIIE0OBAHUS, I€TIaTh BHIBOIBI;

® IPOBOUTH OMBITHI IO HAOIIOICHHUIO (PU3UIECKUX SBJICHUN W (PU3NUECKUX CBOWCTB TEll
(KanmwIIsipHbIE  SIBJICHHSA, 3aBHCHUMOCTH JIaBIEHHS BO3AyXa OT ero o00béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaroniel  (MOTrJomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel H
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJIBHUraTels
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpYydOBaHMS, OMNHCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOIBI;

® BBINOJHATh NPSIMbIE M3MEPEHUSI TEeMIIepaTypbl, OTHOCUTEIbHOM BIAXXHOCTU BO3/yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroMl C
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBJICHUS MPOBOJAHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOHUKE,
HCCIIEIOBAaHKUE TIOCIIEIOBATEIbHOTO W MapajUIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaONIUI ¥ TpauKOB, IETaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHMUS;



® [IPOBOJIUTh KOCBEHHBbIE H3MEpeHHUs (U3NYECKUX BEIMYMH (yIElbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJHUKA, pab0Ta U MOLIHOCTh JEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHUE BEITUUNHBL;

ecoOmoiaTh TIpaBUIa TEXHUKH Oe3zomacHocTH mpu pabore ¢ 1aboOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOH HAa MX OMUCAaHWA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
napoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETYMK OJIEKTPUYECKOM HSHEpruu,
3JIEKTPOOCBETUTENIbHBIE PUOOPBI, HAarpeBaTeNIbHbIE 3JIEKTPONPHOOPHl (IIPUMEPBI),
AIIEKTPUUYECKUE NPEAOXPAHUTEIH, SJICKTPOMATHHUT, 3JIEKTPOJIBUTATENb IOCTOSHHOTO
TOKa), WCIONB3Yys 3HAHUS O CBOWCTBAaX (PU3MUECKUX SBICHHA W HEOOXOAUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HU3MEPUTENbHBIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHUX IIETIEH C TOCIIEOBATEILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB 3JIEKTPUUECKUX LIETeH;

®[IPUBOANTH MpHUMEPHl (HAXOOUTh HH(POpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKM3HM g oOecledyeHus
0€30I1aCHOCTH TNpH OOpalleHud ¢ NpuOOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHHsI 3JIOpOBbSI M COONIOJIEHUS HOPM DKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKaroIlei cpese;

® OCYIIECTBIIATH TOMCK MH(popMarmm (usnyeckoro cogepkanusi B IHTepHETe, HA OCHOBE
UMEIOIIMXCSA 3HAHUM U MyTEM CpPaBHEHHUS JIOTIOHUTENBHBIX HCTOYHHKOB BBIJEISATH
UH(POPMALINIO, KOTOpast SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIH30BATh TPU BBIMTOJHEHUH Y4YeOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)KaHus, CIOpaBOYHBIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUs, 0000mas
WHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJCPKAHUS, B TOM YHCIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHHHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

®IIpU BBIIOJHEHUH Y4YEOHBIX TPOEKTOB U HCCIENOBaHMNA (PU3MUYECKHX TPOLIECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICINTH 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPaUBATh
KOMMYHHKaTHBHOE B3aMO/ICHCTBHE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

® ICIIOJIb30BATh IOHATHUSA: CHCTeMa OTcuY€Ta, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAHUUYECKOr0 JBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IMEPerpy3Kd, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIO Tella, pPaBHOBECHE,



MEXaHUYecKue KoynebaHusd M BOJHBI, 3BYK, HUHOQPa3BYK U  YJIbTPa3BYK,
AIIEKTPOMAarHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPBl HUCITyCKaHHWsI M IOTJIOIICHUs, anbda-, Oera- W Tramma-
U3IIy4€HUs], U30TOIIBL, SIACPHAs DHEPIEeTHKA,

e pa3nuyarh SIBICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJUHENHOE [BUYKEHUE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KojieOaTeIbHOE JBMKEHHUE (3aTyXalolle M BBIHYXKJIEHHbIE KojeOaHUs), PE30HAHC,
BOJIHOBOE JBIDJKCHHE, OTPaXCHHE 3BYyKa, MPSAMOJMHEHHOE PACIPOCTPaHECHHUE,
OTpa)XCHHE U IIPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CIEKTpa HU3JIy4EHUs)
[I0 ONMCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (hrU3HUYecKoe SIBICHUE;

® pacro3HaBaTh IPOSIBICHUE U3yYEHHbIX (U3UUECKUX SIBJICHUN B OKpYyKarolleM mupe (B
TOM yuciie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeuyHOM cucTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKUE  SBJICHUS B  IpHUpPOJE, OHOJOrMYecKoe JACWCTBUE  BHJUMOIO,
yIAbTPauOJIETOBOrO U PEHTIC€HOBCKOTO HM3JIy4€HHUIl, €CTeCTBEHHbIM pPaJlOaKTHBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE paiMOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTh
NPaKTUYECKYIO 3aJady B y4eOHYI0, BBIICNATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKH)
(bu3nUeCcKuX SBICHUIA;

® ONMCHIBATh U3YyUYCHHBIE CBOMCTBA Tel W (U3MYECKUE SBICHHS, UCIONb3Ys (PU3NUECKUe
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHHE, NEPEMEILEHUE, ITyTh, YIIIOBasi CKOPOCTh, CHJIA TPEHHs, CHJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMITYJIbC TeJd, MMILYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAIbHAS DHEPTUs CKAaTOW NPYKUHBI, KHHETHYECKast
SHEprus, MOoJHas MeXaHW4ecKash HSHEeprusi, Mepuoj] M YacTora KojeOaHuM, AJIHUHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTENb MPEIOMIICHUS
Cpefbl), PU ONHCAHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUSI M IPOLECCHI, UCIOJB3YS 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOIO 4YHCEN TMpHU SJAEPHBIX pPEaKIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKECHHE;

® 00BACHATH (PU3HYECKHE TPOLIECCH] U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyaLui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO--CICICTBEHHBIE CBS3H,
CTpouTh OOBSICHEHHWE M3 2—3 JIOTMYECKHX WIaroB € OMOpOMl Ha 2-3 H3y4EHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;



e pemarh pacuéTHbIE 3aa4M (ONUPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHUI), HCIONb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChiBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIN
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IJISI PEILICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTH IIOJIYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh IPoOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOUIM (HU3NYECKUX METOOB,
UCMONb3Yysl OIMCAaHHWE HCCIEeIOBaHMs, BBIICIATH IPOBEPSAEMOE IPEAIOJIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBEIEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;

® [I[POBOJIUTH OMBITHI 10 HAOIOJCHUIO (PU3HUECKUX SBJICHUN MIIN (PU3NYECKUX CBOWCTB TEJ
(u3yueHue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpAaHEHUS SHEPruu, 3aBHUCHUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHE CBOMCTB H300paK€HUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO Ha0Opa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (GOPMYITUPOBATH BEIBOIBI;

® [IPOBOJIUTh INPU HEOOXOAMMOCTH CEpUI0 TMPSAMBIX HM3MEPEHMH, OIpeleNnss cpeaHee
3HaYCHHE H3MepsSeMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEM (HU3MUECKUX BEJIMYUMH C HCIIOJIb30BAaHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yria MaJeHHs U
yria npejJoMJIeHUsl OT yria MaJeHus): MJIaHUPOBaTh UCCIIEOBAaHHUE, CAMOCTOATEIbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCJIEJIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKHX BEJIWYMH (CPEIHssI CKOpOCTh H
YCKOpEHUE Tejia NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIIHOCTb, YacToTa M TMEpHOA KoleOaHUH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKas cCujia COOHMparolled JMH3BI, paJMOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJHATH
U3MEpEHUs], CIeays TPEeAIOKEHHON MHCTPYKIMH, BBIYHCIISATh 3HAYCHUE BETUYUHBI U
aHAJTM3UPOBATh TOJIyYEHHBIE pe3yabTaTbl € Y4€TOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHHUI;

ecoOm0laTh MIpaBUiIa TEXHUKM Oe3omacHOcTH Tmpu pabore ¢  1abopaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3UUECKUX MOJIEICH: MaTepHalbHas TOUKa,
abcomoTHO TBEPAOE TENno, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHETapHasi MOJIeNIb ATOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO S/pa;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpod Ha HUX oONMcaHWs (B TOM 4YHCIE: CHMJIOMETP, HATYMKHU IIOJI0KEHUS,



pacCTOAHUS ¥ YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToanmapar, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPU PEUICHUH Y4eOHO--
IPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUN B IJIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMTH MpUMEPbl (HAXOOUTh MH(OpMALMIO O MpUMepax) HPAKTUYECKOTIO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMHA B TIOBCEAHEBHOW KU3HU JUIA OOECIEUYCHHUs
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYXKarollen cpene;

® OCYILECTBJIATh IMOUCK HH(popManmMu (uznyeckoro cojepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs MOUCKOBBIM 3allpoCc, HAXOIUTh IYTH OIpe/eiIeHus
JIOCTOBEPHOCTH TIONYYE€HHOW WH(GOpMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 33JaHUM HAay4yHO--TIONYJSPHYIO JIUTEPATypy
(GU3MUECKOro cojep’KaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCbMEHHBIEC U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEpKAaHUs, MYOJIMYHO TPEACTABIATH
pe3yNbTaThl IPOEKTHOM WM MCCIEI0BAaTENbCKONW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA anmapaT H3y4aeMmoro pasjena (QHU3UKd |
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTalMed ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY:KAKOLIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubmmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P B https://m.edso0.ru/7f416194
99 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XKuAKoCTH > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTpYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
JICKTPOMATHHTHAS HIY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTICCRIE BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHOrO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHPIE peaitiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBToOpuTe1bHO-00001IAI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Tema ypoka Koutpoan IMpaxkTuy Jata uudposbie
n/n Bcero HbIE ecKue dakr o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypcnl
1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
3 dusnuecKkne BeTUYUHBI U UX 1
u3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl TPH TTOMOIITH 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMmeparypbr"”
MeTo1bl Hay4HOr 0 NTO3HAHUS. bubnmorexa LIOK
5 Omnucanne GpuU3NIECKuX SBICHUM C 1 https://m.edsoo.ru/ff09f
[IOMOIIBI0 MOJENEH 72a
VYpok-uccnenosanue "lIposepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIApUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI, bubmmoreka [JOK
7 JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/ffO9f
BEIECTBa ela
8 JIBr>KeHUE YaCTHUII BEIICCTBA 1 bubmorexa IIOK

https://m.edsoo.ru/ff0a0



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

13e

VYpoxk-uccienoBanue «OMnbIThI IO

9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBa
OCoOEHHOCTH arperaTHbIX COCTOSHUM BuGmorexa LOK
11 Boasl. ObobumerHe 1o pasaery https://m.edsoo.ru/ff0a0
«[lepBoHauanbHBIC CBEACHUS O 378
CTPOCHHH BEILIECTBAY -
MexaHndecKoe JBIKCHHE. bubnunoreka LIOK
12 PaBHOMEpHOE U HEPaBHOMEPHOE https://m.edsoo.ru/ff0a0
IIBUKECHUE 5c6
bubnuoreka [{OK
13 Ckopoctb. EnunuIsr ckopocti https://m.edsoo.ru/ff0a0
79c
bubnmorexa LIOK
14 Pacuer myTH n BpeMeHU IBMKEHHS https://m.edsoo.ru/ff0a0
aed
Nuepuusa. Macca — Mepa HHEPTHOCTH bubmorexa LIOK
15 https://m.edsoo.ru/ff0a0
Ten ¢10
[TnotHOCTH BemecTBa. PacueT Macchl u bubmmorexa LIOK
16 https://m.edsoo.ru/ff0a0
o0BbeMa Tesa 1o ero MIOTHOCTH
fee
17 Jlaboparopnast pabota «Ornpezaenenne
TUTOTHOCTH TBEPJIOTO TEIIa
18 Pemenne 3agau mo teme "I1moTHOCTD bubnunoreka LIOK

Berecrsa"

https://m.edsoo.ru/ff0al



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

23c

Cuia xak XapaKTCPUCTHUKA

19 B3auMozeiicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas padorta «3ydyeHue
3aBUCHUMOCTH PACTSKCHUS
20
(nedhopmanuu) Ipy>XKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenue TaroreHus. Cuma TSXKECTU
CBs13b MEX]ly CUJION TSKECTU U Bu6mmoteka [JOK
22 Mmaccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/ff0al
3aja4 1o teme "Cuna tsokectn" 778
Cuna TsDKeCcTH Ha IPYTUX TUIaHeTax. bubmmorexa LIOK
23 https://m.edsoo.ru/ff0al
dusndecKue XapaKTePUCTUKU TUTAHET 502
bubnmorexa LIOK
24 W3mepenne cun. JJunamomeTp https://m.edsoo.ru/ff0al
8cc
bubmmoteka IIOK
25 Bec Temna. HeBecomocTh https://m.edsoo.ru/ff0al
778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX bubnuotexa [JOK
26 110 OJTHOM MPSIMOM. https://m.edsoo.ru/ff0al
PaBHOelicTBYIOIIAsA CHIT a/70
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK

IIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0al



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

b9c

JlaGopaTopHas padorta «3ydyeHue
3aBUCHMOCTH CHJIBI TPEHHSI

bubnunoreka LIOK

29 CKOJIB)KEHUS OT CHJIBI IaBJICHUS U https://m.edsoo.ru/ff0al
XapaxkTepa CONPUKACAIOITNXCS cc8
IMOBEPXHOCTEI
30 Pemrenue 3amau Ha onpeeacHue
PAaBHOJECHCTBYIOLIEN CHIIBI
Pemenune 3aga4d mo temam: «Bec BuGmorexa LIOK
31 Tenay, «I'padudeckoe 1/130“6pa>1<eHHe https://m.edsoo.ru/ffoal
cmy, «Cunbl», «PaBHOACHCTBYIOIIAS 4e0
CHII»
KontponbHas paboTa mo TeMam:
«MexaHnueckoe aBKeHuey, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['pauueckoe nzo0pakeHue Cu,
«Cunb»
bubnmnorexa LIOK
33 Hasnenue. CriocoObl yMEHbIICHUS U htts://m.eds0o.ru/ff0a2
yYBEJIMYEHUS 1aBICHUS
0a6
JlaBneHue ra3a. 3aBUCUMOCTh bubnuotexa [JOK
34 JIaBJIEHUS Ta3a OT 00bEMA, https://m.edsoo.ru/ff0a2
TEMIIEPATYPHI 376
[Tepenaya naBieHust TBEPABIMU but6mmoreka [IOK
35 TEJIaMH, KHUIKOCTSIMHU U Ta3aMH. 3aKOH https://m.edsoo.ru/ff0a2
IMTackans 5b0
36 JlaBieHue B )KMAKOCTH U rase, bubnunoteka LIOK

BBI3BAHHOC ,Z[GﬁCTBHGM CHJIBI TAXKCECTHU

https://m.edsoo.ru/ff0a2



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

718

Pemenue 3anau o teme «JlaBiieHue B

bu6nmoreka [IOK

37 https://m.edsoo.ru/ff0a2
YKUJKOCTH U ra3e. 3akoH [Tackasy
826
bu6nmoreka [IOK
38 Coo01marormecs: CoCyIbl https://m.edsoo.ru/ff0a2
970
bubmuoreka [{OK
39 I'uapaBaruecKuii mpece https://m.edsoo.ru/ff0a3
136
40 Manomerpsl. [lopuHeBon
JKMJIKOCTHBIN HACcOC
ATtMmocdepa 3eMIu ¥ IPUIHUHBI €€ bubmroreia LIOK
41 P P https://m.edsoo.ru/ff0a2
CYIIECTBOBAHHMS
b5a
bubnmorexa LIOK
42 Bec Bo3ayxa. ATMocdepHOe naBieHne https://m.edsoo.ru/ff0a2
bSa
W3mepenune atMmochepHOTo 1aBICHUS bubnuorexa LIOK
43 SMEPEHIE STMOCHEPHOTO AABICHIAL. https://m.edsoo.ru/ff0a2
OmnsitT Toppuuennu
da8
3aBUCUMOCTH aTMOC(HEPHOTO bubnuotexa [JOK
44 JIABIICHUS OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2
Mops fca
but6mmorekxa [IOK
b - LA
45 apoMeTp-aHepon. ATMochepHoe https://m.edsoo.ru/ff0a2
JABJICHHUE Ha Pa3]INIHBIX BBICOTAX foa
46 Pemrenue 3ampau o reme "



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

AtmoctepHoe naBienue"

JleiicTBuE )KUIKOCTH U T'a3a Ha

bu6nmoreka [IOK

47 MOTPYXEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3
ApxuMezoBa cuiia 276
JlabopaTopHas pabora «OnpeneneHue bubmuorexa [JOK
48 BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH https://m.edsoo.ru/ff0a3
Ha TeJO0, MOTPYKEHHOE B )KHIKOCTb) 3fc
Jlaboparopnas pabota 1mo Teme BuGmorexa LOK
49 «HccnenoBanue 3a1.3.nchocm Beca ) https://m.edsoo.ru/ff0a3
TeJa B BOJIE OT 00BbEMA MOTPYKEHHOM 514
B )KHJIKOCTb YaCTH TeJia» -
bubnuorexa [JOK
50 [1naBanue Ten https://m.edsoo.ru/ff0a3
a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYHPOBAHUE JIOJKHU H
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue BuGmorexa LIOK
52 cynos. Bosayxonnaraiiite, . https://m.edsoo.ru/ff0a3
«JlaBeHHE TBEPABIX TN, KUIAKOCTEH 654
Y Ta30B»
KonTtponbHas pabota 1o Teme
53 «/laBJeHHE TBEPABIX TN, KUIAKOCTEH
Y Ta30B»
bu6nmnorexa LIOK
54 Mexanundeckas pabora https://m.edsoo.ru/ff0a3

82



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

bubnunorexa LIOK

55 MowmHOCTh. EAMHALIEI MOITHOCTH https://m.edsoo.ru/ff0a3
f82
VYpok-uccinenosanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOIl MU 1
nobEMeE 10 JecTHUIle"
57 IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBeCHE cui Ha ppiuare
Prruaru B TeXHHKE, OBITY M IPUPOJIE.
JlaGoparopHnas pabota S bubmroreia LIOK
58 . 0.5 https://m.edsoo.ru/ff0a4
«HMccnenoBanue ycioBHil paBHOBECHS 786
pbryara -
Pemenue 3anau mo teme «Y cioBus bubnroreia LIOK
59 https://m.edsoo.ru/ff0a4
PaBHOBECHSI pblyara
8ab
Koaddurment nonesnoro nercTpus
60 Mexanusma. Jlaboparopnas pabota 05
«M3mepenne KI1/I HaknoHHOM
TJTIOCKOCTH
Pemenue 3amay mo treme "Padora bubmmorexa [OK
61 ’ https://m.edsoo.ru/ff0a4
MomHocTh, KIT/"
c48
Mexanuyeckas dJHeprusi. bubmuorexa [IOK
62 KuHernueckas v moTeHIMaIbHAS https://m.edsoo.ru/ff0a4
SHEprus 252
3aKOH COXpaHEHUs MEXaHUYECKOU bubmrorexa LIOK
63 https://m.edsoo.ru/ff0a4

SHEPrUMu

360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

64

65

66

67

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHLIUAIBLHON YHEPTHH NTPU
CKaThIBAaHUH TeJa 10 HAKIOHHOM
mockocty"

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHUHM TEJIA MO0 HAKIIOHHON
MJIOCKOCTH"

KoHntposbHas paboTta 1mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

PesepBHeliit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad
ee6

bu6mmoteka IIOK

https://m.edsoo.ru/ff0ad
ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUJIKOCTEM U Ta30oB"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Tema ypoxa Kontpoa IIpakTHyec Jlara uudpoBbIe
n/n Bceero bHbIE KHe daxt oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
OcHOBHBIE TIOJIOKEHUS ) BuGmiorexa LIOK
1 MOJICKY HAPHOIHHCTHHCCIOH 1 https://m.edsoo.ru/ff0a5
TEOPUHU U MX OTIBITHBIC 956
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Mopaenu TBEpIOTO, )KUAKOTO U bubnuorexa [JOK
3 ra3000pa3HOro COCTOSHUIA 1 https://m.edsoo.ru/ff0a5
BEIIECTBA 40e
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BeIlleCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKOUN Teopuu
Kpucrannuueckue u amopdHbie Brbmiorexa LIOK
5 1 https://m.edsoo.ru/ff0a5
Tena 800
bubmuorexa [JOK
6 CMATHBAHIE I KAMMITAPHOCT. 1 https://m.eds00.ru/ff0a5
[ToBepXHOCTHOE HaTsKEHUE
530
bubmuorexa [JOK
7 TerutoBoe paciMpeHue U cxaTue 1 https://m.edsoo.ru/ff0a5

a26



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

Temnepatypa. CBsi3b TeMIIEpaTypbl

8 CO CKOPOCTBIO TEIIOBOTO JABHKEHUS
YaCTHI]
Buytpennss sneprus. CriocoOsl bubmorexa LIOK

9 N https://m.edsoo.ru/ff0a5
W3MCHEHHUS BHYTPEHHEH SHEPTUH <60

bubmuorexa [JOK
10 Bupl Teronepenaun https://m.edsoo.ru/ff0a6
412

Ypok-koHbepeHIus "HpaKTqu:CKoe BuGnorexa LIOK

1 HCIIOJIb30BAHME TCILJIOBBIX CBOMCTB https://m.eds0o.ru/ff0ab
BEILIECTB U MAaTEPUAJIOB B IEIISIX 5c0
sHeprocOepexeHus" -
KomuyecTBo TemoTsl. Y aenbpHas bubmorexa LIOK

12 https://m.edsoo.ru/ff0a6
TEITIOEMKOCTh 976
YpaBHeHUE TEIJIOBOTO OaaHca. bubnuorexa [JOK

13 TenmooOMeH u TemI0BoOe https://m.edsoo.ru/ff0a7
paBHOBecHe 088
JlabopaTopnas pabora
"I/ICCJFI)ez[oEaHHep SIBJICHUS bubmorexa [JOK

14 https://m.edsoo.ru/ff0a6
TEITI000MEHA MPU CMENTUBAHUN 298
XOJIOAHOU U Tropsiueit Boabl" -
Pacuer koandecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa U BBIICISIEMOTO UM TIPH
OXJIAXKICHHH

16 JlaGopatopHnast pabora bubnuoreka [IOK



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

"Onpenenenue yaenabHOU
TEIJIOEMKOCTH BelecTna"

https://m.edsoo.ru/ff0a6
bb0

DHeprus ToIMBa. Y ienbHas

bubmuorexa [JOK

17 https://m.edsoo.ru/ff0a7
TEIJIOTa CTOPAHUS
b5a
[InaBnenue u oTBEpCBaHUE bu6mmoreka [IOK
18 KPUCTANIMYECKHUX TEII. Y IebHas https://m.edsoo.ru/ff0a7
TEILIOTA IIABJICHHS 1d2
JlaGoparopHnas pabora bubnnoreka [JOK
19 "OnpezaeneHue yaelIbHOW TEIUIOTHI https://m.edsoo.ru/ff0a7
IUIaBJICHUS Jibaa" 2fe
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. Bubnuorexa LLOK
20 https://m.edsoo.ru/ff0a7
Hcnapenue
40c
Kunienne. Y neapHas Temiora
nmapooOpa3zoBaHus U KOHJICHCAIIUH. bubnuotexa [JOK
21 3aBUCHMOCTB TEMIIEPATyPhI https://m.edsoo.ru/ff0a7
KHUIIEHUS OT aTMOC(HEPHOro 86¢
JIaBIICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
" bubmnoreka [IOK
22 padora OnpeﬂueneHHe https://m.edsoo.ru/ff0a7
OTHOCHUTEJIBHOHN BIaXKHOCTH 628
BO3ayXxa" -
93 Pemenue 3agad Ha onpeneneHne
BJIQYKHOCTH BO3JIyXa
[TpuHIMIB pabOTHI TEMIOBBIX
24 nsurareneid. [laposas TypOuHa.

JlBuraTens BHYTPEHHETO CTOPAHUS



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

KII/I TermoBoro aBuraress.

bubmuorexa [JOK

25 TeruToBbIE IBUTATENN U 3AIIUTA https://m.edsoo.ru/ff0a7
OKpYXaromiei cpeibl cic
26 3aKOH COXpaHEHMSI U IIPEBPALLICHUS
SHEPTUH B TEIIOBBIX MpoIleccax
HOI[FOTO']'SKa K KOHTPOJIbHOM padoTe BuGmorexa LOK
27 10 Teme "TeIIOBbIC ABACHH. . https://m.edsoo.ru/ff0a8
N3menenune arperaTHbIX COCTOSTHUI 36
BemecTBa" olz
KoHntposbHas pabota mo teme bubnnoreka [JOK
28 "TeruioBble sBiieHus. 3MeHnenue https://m.edso0.ru/ff0a8
arperaTHbIX COCTOSIHMI BemlecTna' 6ae
29 Dnekrpusanus Ten. /[Ba pona
ANEKTPUUYECKUX 3apsI0B
Ypoxk-uccienoBanue
30 "DneKkTpu3anus TeJ HHAYKIUEH U
IIPU COIPUKOCHOBEHUU"
B3anmMopeicTBre 3apsyKeHHBIX TEIl. bubmorexa IOK
31 https://m.edsoo.ru/ff0a8
3axon Kynona
7e4
DJIEKTPUYECKOE T0JIE.
HaHpHI;)KeHHOCTB AIEKTPUUECKOTO bubmorexa LIOK
32 https://m.edsoo.ru/ff0a8
nosist. [Tpunnumn cynelv)nomul/m 208
AIEKTPUIECCKUX TOJIEH —
Hocutenu snekTpuyueckux 3apsios.
33 OnemeHTapHbId 3apsan. CTpoeHHe
aToma
34 [TpoBOMHHKYN U AUDIICKTPUKHU. 3aKOH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaaa

https://m.edsoo.ru/ff0a8
ef6

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

35 . https://m.edsoo.ru/ff0a9
CBOWCTB DJICKTPUUYECKUX 3apsI0B 0ce
DIJIEKTPUYECKUH TOK, YCIOBUS €0 bubmuorexa [JOK
36 CyIleCTBOBaHUsA. MICTOUHUKH https://m.edsoo.ru/ff0a9
3JIEKTPUYECKOTO TOKA 534
bubmuorexa [JOK
37 JlelicTBUS SJIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0a9
6b2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUICCKOTO TOJIS Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
DNEKTPUYECKHUIA TOK B METAJLIAX bubmmorexa LIOK
39 ’ https://m.edsoo.ru/ff0a9
KHUJIKOCTSX M ra3ax
838
40 DnexTpuueckas 1emnb u eé
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas pabora bubnmoreka [JOK
41 "N3MepeHune u peryampoBaHue 0.5 https://m.edsoo.ru/ff0a8
CHJIBI TOKA" bd6
DNeKTpUUECKOe HANIPSKEHHE.
BonLTfaeTp. Ha6opaIT)0pHa${ pabota bubamorexa IOK
42 | 0.5 https://m.edsoo.ru/ff0a9
N3mepenue u peryinupoBaHue o14
HanpspkeHus" T
43 ConpoTuBieHrE MPOBOJHUKA. bubmuorexa [JOK

VY enbHO€E CONPOTUBIICHUE

https://m.edsoo.ru/ff0aa



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

BCIICCTBA

738

JlaGopaTopHas pabora
"3aBUCUMOCTD IEKTPUYECKOTO

bubmuorexa [JOK

44 COITPOTHBJICHUS MTPOBOJIHUKA OT €T0 https://m.edsoo.ru/ff0aa
JUTWHBI, TJIOMIA/IH TOTICPEYHOTO 738
ceueHus u marepuana”
3aBUCUMOCTb CHJIBI TOKA OT bubmuorexa [JOK

45 HanpsokeHus. 3akoH Oma Juis https://m.edsoo.ru/ff0aa
ydacTKa Lenu 44a
JlaGoparopHnas pabora
"UccaenqoBaHue 3aBUCUMOCTU CHJIBI bu6mmoreka [IOK

46 TOKa, UIYIIEro 4epe3 pe3nucTop, OT https://m.edsoo.ru/ffO0aa
COMPOTHUBIICHUS PE3UCTOPA U 04e
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlaboparopHnast pabota "HpOBepi(a Butmorexa LOK

48 HPABILIA CTTOAEHILA HATIPAICHIH https://m.edsoo.ru/ffOaa
MIPH MOCJIEI0BATEIEHOM 258
COEIMHEHUH JIBYX PE3UCTOPOB" T
JlabopaTtopHas padota "IIpoBepka BuGmorexa LOK

49 HDARKTE, LI CHOTHL TOKE HpK https://m.edsoo.ru/ffOaa
napajuieIbHOM COSIMHEHUN dle
pe3uctopos” —
Pemrenne 3a1au Ha npumMeHeHne bubnnoreka [JOK

50 3akoHa OMa JIjIs pa3IMgHOrO https://m.edsoo.ru/ff0aa
COEMHEHUS POBOIHUKOB f8a

51 Pabora 1 MomHOCTh bubmuoreka [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

AIEKTPUUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/ff0ab
124

Jlaboparopnas pabota

bubmuorexa [JOK

52 "OmnpeneneHune padoThl U MOIIHOCTH https://m.edsoo.ru/ff0ab
3IEKTPUYECKOTO ToKa" 3e0
DneKTpuuecKue Uenu u ) BuGmorexa LOK
53 HOTPEOHTEIIH HIICKTPHCCKOI https://m.edsoo.ru/ff0ab
sHepruu B ObITy. KopoTkoe 660
3aMBIKaHUC -
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIIeKTPUUECKUE 3apsbl. bubnnoreka [JOK
54 3apspKeHHBIC Tella U UX https://m.edsoo.ru/ff0ab
B3auMoaercTBUs. [10CTOSIHHBIN d2c
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DNeKTpUUECKHUE 3apsbl. bubnunoreka [JOK
55 3apspKeHHBIE Tela U UX https://m.edsoo.ru/ffOab
B3auMoercTBuA. [10CTOSHHBIH ea8
AIEKTPUICCKUN TOK"
56 [TocTosiHHBIE MAaTHUTBI, UX
B3aMMO/IEHCTBUE
VYpoxk-uccnenosanue "Usyuenne Bubmotexa LIOK
57 . Y https://m.edsoo.ru/ffOac
MoJIel TOCTOSTHHBIX MarHUTOB
3d0
MarnuTtHoe 1oje. MarHuTHOE moJe bu6mmorexa [IOK
58 3eMII ¥ €T0 3HAYEHUE IS )KU3HU https://m.edsoo.ru/ff0ac
Ha 3emuie Oba
59 OmneIT OpcTena. MarHuTHoe 1oje bubnmoreka [JOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

QJICKTPHUYCCKOI'0 TOKa MarautHoe
I10JI€ KaTYHUIKK C TOKOM

https://m.edsoo.ru/ffOac
1d2

60

[TpumMeHeHne IIeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO
I10JI1 HA IIPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac
74a

61

DNeKTPOABUTATENh TOCTOSTHHOTO
Toka. Mcnonp3oBanue
AJIEKTPOJBUTATEIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac
86¢

62

OnsiTel @apajnes. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

63

Onekrporeneparop. Crocoobl
ITOJIY4E€HUS IIEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac
bl4

66

PesepsHsiii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

saBJIeHUS"

coe

67

68

PesepBHbIit ypok. Pabora ¢
TekctaMH 1o TeMe "IlocTosITHHBIN
AIEKTPUUYECKUNA TOK"

PesepBHbIit ypok. Pabora ¢
TeKcTaMH 110 TeMe "MarauTHeIe
SIBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

145

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac
dc6



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

9 KJIACC

KoanuecTBo 4acoB

Ne T Kontpoas IIpakTuuec JJIeKTPOHHBbIE UM (]PPOBBIE
eMa ypoka Hara
n/n Bcero HbIE KHe daxt o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKCHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota
"OnpenesnieHUEe yCKOPEHUS Tella MPH bubmuotexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe magenne tei. OIbIT 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 11O 1 bubnuorexa [IOK

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. JIuHeliHas U yriaoBas

CKOPOCTH
10 LlentpocTpeMuTenbHOE YCKOPEHHE
1 ITepsriii 3akoH HetoToHA. BekTop bubnuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHozelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuotexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.edscL)E).ru/fanecaZ
16 Pemenue 3agau no reme «Cuia
YIPYTOCTH
17| Onporononme wesrmocms b morera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Cruma Tperi https://m.edsg).ru/fanf?G}S
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 %ﬁ;ﬁ;ﬁiﬁz I:(?)?)E)EI/IHI/ICHTE]. bubmorexa LIOK
| https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
Pemenne 3agad mo Teme "3aKkoHbI
21 HerotoHna. Clima ynpyroctu. Cuia bubamorexa IOK

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 3aKO0H BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubmorexa HOK
https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koudpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTALlMOHHOTO LIEHTpa
(Conneunas cucrema). ["asaktuku"
Pemenne 3agay mmo teme "Cuia
24 TSKECTU U 3§K0H BCEMUPHOI'O Bubmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 mieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaAIBHON TOYKH.

26 AOCOIIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHUs

27 MowmeHnT cuibl. LeHTp TsKECTH

28 Pemenne 3agau mo Teme "MoMeEHT bu6mmoreka [JOK
cuisl. Lentp Tsokectn"” https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?CMC ”MexaHHq:cxoe I[BI/II:KCHI/IC. bubmorexa HOK

. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTpompHas padora 1mo Teme
30 "MeszquCK:e IBIDKEHUE. bubmorexa HOK
3 https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten"
Nmmynsce Tena. UMITynbsC CHITBL.
31 3aK0H COXpaHEHUs UMITYJIhCa. bubmuorexa [JOK

Ynpyroe u HEynpyroe
B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa



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
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHCHHs UMITybca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabora
36 «Omnpenenenue paboThl CUIIbI TPEHUS
IpY PaBHOMEPHOM JIBHKCHUU TeJla
110 TOPU30HTATLHON TTOBEPXHOCTHY
37 CBs13b SHEpruu U paboTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3ydenue bubnmnoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBM)KEHHE U €T0 bubmuorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BLII}-II)}(/)K)IIGILHBIG Kosie0aHusl. Bubmiorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKUil ¥ NPy>KUHHBINA
MasiTHUKU
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmoreka [JOK



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
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

nepuojia KojaeOaHuii OT KECTKOCTH
MPYKUHBI U MAacChl IPy3a»

https://m.edsoo.ru/ff0b197a

45

46

47

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

JlaGopaTopHnas pabota
«OrnpenesieHue 4acToThl M IEPHo/Ia
KOJICOAHUH MPYKMHHOTO MasTHUKA

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

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

48

Mexaunueckue Boinabl. CBOKWCTBA
MeXaHU4eCcKUX BOJIH. [IpogosibHbIE 1
TIIOIIEPEYHBIE BOJHBI

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

49

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

50

51

3Byk. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca
bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KojieOaHus U BOJIHBL"

KonTponbhas pabota no teme

55 "3aKOHbBI COXpaHEHUS.
Mexannueckue KoineOaHusi U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonb30BaHuE IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
5 bubnuoreka IIOK
59 CBOICTB 3JIEKTPOMAarHUTHHIX BOJIH C ] i
HOMOILIBIO MOGHITBHOTO Tetedhora" https://m.edsoo.ru/ff0b2c6¢
Pemienue 3a1au Ha onpeneneHne
60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOUW BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
bubnnoreka [JOK
61 CkopocTb cBeTa. BomHOBBIC 1
CBONCTRA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. [Ipsmonuneitnoe Bu6 10K
nonuoTexa
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS
Conmma 1 Ty https://m.edso0.ru/ff0b3658
3aKOH OTpaXEHMsI CBETA. 3epKaJa.
bubnmoreka [JOK
63 Pemenue 3a1a4 Ha mpuMeHEHNE i
3aKOHa OTpAKEHHA CBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBeta. 3aKkoH bubnuorexa [IOK

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKECHHE
cBeTa. Mcrosnb30BaHUE MOTHOTO

bu6mmoreka [IOK

05 BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONTUYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia
66 MPEIOMIICHUSI CBETOBOT'O JIy4a OT
yrila najeHusl Ha TpaHulie "BO31yX-
crexio""
Ypoxk-koHpepeHuus
"Ucnonp30Banue MOIHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmorexa [IOK
68 JIua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenme N300paXKeHMH B IMH3AX Bubmiorexa LIOK
https://m.edsoo.ru/ffOb444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnnoreka [JOK
paccTOSHUS M ONTUYECKON CHUJIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
71
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 I'na3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepenmus "JledexTo

3peHus. Kak coxpanurts 3peHue"



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenne 6enoro cBeTa B CIIEKTP.
Onreitel Herotona. Cnoxxenue

bu6mmoreka [IOK

& CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast pabota "OnbITHI 110
A3JI0’)KEHUIO OEJIOTO CBETA B CIIEKT
75 i BOCITPHUSATHIO IIBETA TIPEIMETOB P bubmorexa HOK
https://m.edsoo.ru/ffOcOe2a
Py UX HAOIIOACHUU Yepes
1IBETOBbIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHIus u qudpakuus”
77 OmnwiTel Pesepdopaa v uranerapHas bubnuotexa [JOK
MO/IeJb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma
bopa
Hcnyckanue u norjioneHne cBera
79 aTOI\ZOM. KBaHTHI. HHLHeﬁanLIe Brbmiorexa LIOK
https://m.edsoo.ru/ff0cl144c
CIEKTPBI
80 VYpoxk-nipaktukyMm "Habmronenue bubnuotexa [JOK
CIEKTPOB MCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToMHOTrO sijipa. bubnmoreka [JOK
Hyxnonnas moens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpalIEeHNUS. bubnnoreka [JOK
N3oTons https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau no teme: bubnmoreka [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/ff0c1a14

"PanuoakTuBHBIC peBpamieHus"

https://m.edsoo.ru/ffO0clb4a

85

86

[Tepuon momypacnana
Ypok-koHpepeHuus
"PaanoakTHUBHBIE U3JIYYEHUS B
NpUpoje, MEAUIIMHE, TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOT'O YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1c58

88

89

DHeprus CBSI3u aTOMHBIX SITIEP.
CBs13b Macchl U SHEPTUU

Pemenue 3agau no teme "SaepHeie
peakuun"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cld7a

90

Peakuuu cuHTe3a M ICTICHHUS SIIEP.
Ucrounuku sueprun CosHIa U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

92

93

94

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3ITy4YE€HUN Ha
JKUBbIE OpraHU3MbI"
Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIEC OpPraHU3MBbI"

[ToaroroBka K KOHTPOJIKHOU paboTe
1o TeMe "DJIEeKTPOMarHUTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosrie aBienus"

KonTtponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

bubnmoreka [JOK
https://m.edsoo.ru/ff0c223e



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
https://m.edsoo.ru/ff0c223e

DJIEKTPOMArHUTHBIE BOJHBI.
KBauToBrie sBieHus"

[ToBTOpenue, oboOIIeHNE.

bubmuoreka [JOK

95 Jlab 0 1 1

| N OpaTOpiIHe pa OTI’: HOKYpey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten

P v bimorera LIOK
P " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IIeHNE. Permenue

97 pacyYeTHBIX U KaYECTBEHHBIX 3a7a4 1 bubnnoreka [JOK
o Teme "KITJ] TernoBbIx https://m.edsoo.ru/ff0c2a22
nsurareiaei"

o | e ot P |
pagte eeTBe >l https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"

© | Taooparopmse paboms o yps 1 1 BiGorera LOK
| PATOPHKIE P \ pey https://m.edsoo.ru/ff0c2c52

CBeTOoBBIC SIBICHUS

- I_IGOIzT(;pCHI/IZ, 066066'1'1;6:126. Pabota c . Butmorexa LOK

TEKCTaMH 110 TeM KOHBI
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
IT .P
101 | nororama oy neue Komtenmmn | 1 b morera LIOK

) https://m.edsoo.ru/ff0c2e82
BOJTHBI
IT .P
ere " O TEME TLBETOBHE https://m.edsoo.ru/ff0c3044
SIBIICHUS

OBUIEE KOJIMYECTBO YACOB I10 102 27



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
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
«COopHuK 3an1a4 no ¢pusuke 7-9 kmace» nox pea. [leprimknna

«Co6opnuk 3aa4 o pusuke 10-11 xnace» nox pex. Jlykammk

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru
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