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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalOUIMXCSd U OpraHu3alui0 H3y4deHHs (QU3UKA Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOro marepuana Mo rojaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpX)aHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromnXCs.
[Tporpamma o ¢usuke pazpaboTaHa C HETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
@wusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMuerd U Qundeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh ¥ MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «®Pusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxk1€HHONW pemeHneM Komnernn MunmncTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMIPEJCTaBICHUH O HAayyHOM MeETOAe TMO3HaHUs U (OPMHpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHUE NPEACTABICHUN O pOoNU (U3UKU IS PA3BUTUSA IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHII;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HaIpaBJICHUH.
Jloctuxenne 3TUX Iefnedl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:
e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, DJIEKTPUIECCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (U3UYECKUE SIBICHUSA C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHU;
® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C MHCIIOJIb30BAaHUEM
du3nUecKux MoieNel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHUN HaOIOJaThb MPUPOAHBIE SBJIECHUS U  BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTAIBHBIE HCCIECAOBAHMS C HCIIOJIb30BAaHHEM
U3MEPUTENBbHBIX TPUOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHQPOpPMAIUCH (U3HMUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHUBaHKE WH(OPMALINK;
® 3HAKOMCTBO cO cepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha TIOCTHKECHUAX (PU3MUECKON HAYKH.
Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helle0), B 8 kinacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MPOBEIEHUs J1a0OpPaTOPHBIX pPabOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YyJaroIuXcsl, CIIUCKA SKCIEPUMEHTAIBHBIX
3aJJaHMi, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMEHa O (PU3HKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

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

Kak ¢usuka u apyrue ecTrecTBEHHbIE HAyKH HM3Yy4daloT NMpupony. EcrecTBeHHOHAYYHBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro spieHus. Omnucanue
(bu3HYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTyudKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(KpucTaITMYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmionenue siBIeHUI, OOBSICHSIIONINXCSA MPUTSHKCHHEM WA OTTAIKUBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

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

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

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



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

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XapakrepucTtuka B3aumojeiictBus ten. Cuna ympyroctu M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHs Opycka WM IIapUKa MO HaKJIOHHOU
IJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH I[lackans. [THeBMarnueckue MamvHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT

ok ownpE

rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro MaBieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTo JaBICHHS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

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

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BEMa TMOTPYXKEHHOW 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.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KHUIIKOCTD
YacTH Telna.

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MacChl TeJIa.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbliara.

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

KIIJ mpocThix Mexanu3MoB. [IpocTbie MexaHNU3MBI B OBITY M TEXHHKE.

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

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Onpenenenue paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUHM Tela [0
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie ABJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BeliecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaumBaHWE M KaNmWULIpHbIE siBlieHUs. TeruioBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YacCTHII.
Buytpennsst sHeprus. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHeprum: Temjonepesadya u
coBepieHre padoThl. Busl Temaonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBEpJeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMUBA. Y IeJbHas TEIJIOTa CrOPAHUS.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
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! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

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

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTare Teljionepeaadu 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 TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



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

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHUYECKOE, 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 MapaIeNbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI O HAOTIOCHUIO SJIEKTPU3AIUHU Tl MHIAYKIIUEH ¥ MPU CONPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

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

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKCHUHW TPH TOCIIEIOBATEILHOM COCIMHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. Omnpenenenrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MarHUTHOTO IOJS IIOCTOSIHHBIX MAarHUTOB HpU HMX OOBEAMHEHUM U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yueHue aeiicTBUS MArHUTHOTO I0JIsE HA TPOBOJIHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABMkeHrne. CBoOoaHoe naaeHue. 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 TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOPEHHE CBOOOJHOrO MaJICHMS.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckasi pabota U MomHOCTb. Pabota cun Tsxkectu, ynpyroct, TpeHusi. Cs3b

OHCPIuun

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

IToTrenumanpHas 3Heprus c:xaroy npyxuHsl. Kunernyeckas sneprusd. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEeHHE TyTE€H W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO XK€ Tejla OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HabGmonenne MexaHHMUECKUX SBICHHUN, IPOUCXO/IINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

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

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya ummnysbca Mpu B3aUMOIEHCTBUHM TEJl.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

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 padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
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 BPEMEHH OJMHAKOBBI.

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

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

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

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk 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. PacnpocTpaHeHHUE NPOJ0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KoJeOaHHd TPYy>)KHHHOTO MasiTHUKA.

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

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOAa KoyeOaHUU Tpy3a, MOABELICHHOTO K HUTH, OT
Macchl rpysa.

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

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpoCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)K€HUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (QoToanmnapaTa, MHKPOCKONA H
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

N~ LDE

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

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

ONTUYECKUN CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunumn neiictBust GoroarnmapaTa, MUKPOCKONA U TEIECKOIIA.

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 OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK N300paXXeHUs NPeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOTO CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaThIe CIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO spa.
Hyxnonnas Moaens aromHoro sapa. M3oromel. PanmoaktuBHblE mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPAaHEHUs 3apsJ0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnkE

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrekTpsl pa3InyHbIX T'a30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TPEKOB: M3MEpEHHE HSHEPIMU YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEeH [UIA CHUCTEeMaTHU3aluu |
0000111eHUSs TPEIMETHOTO COACPIKAHUS U OIbITa I€ATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToOB o0y4deHus, dbopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIECIOBAHUS SIBICHUMN
OpUPOABl W TEXHUKH, OBIAJICHUE YMEHUSAMH OOBSACHATh (U3NYECKHE SBICHHS, HPUMEHSS
MOJTy4YeHHBIC 3HAHUS, PELIaTh 33Jau, B TOM YHCJIE KAUeCTBEHHBIE U DKCIIEPUMEHTAaIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBBI HamOOJee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

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) naTpMOTHYeCKOr0 BOCIUTAHHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (hU3NUECKOi
HAYKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpasKIaHCKOT0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYXJEHHH OOIIECTBEHHO3HAYMMBIXH STHYECKHUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

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

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHH MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbs 1 SMOLHMOHAJIBHOI0 0J1arONOJTyYH:

- OCO3HaHUE LEHHOCTH Oe30macHoro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY M TaKOro
e IpaBa y Apyroro 4eaoBeka,

6) TpyaoBOro BOCIIUTAHUS:

- aKTHBHOE YYacTHe B PEIICHWH MPAaKTUYECKUX 3a/1ad (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTepeC K NMPaKTHUYECKOMY U3Y4EHUI0 podeccuil, CBA3aHHbIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHWEHTAalMs Ha TNPUMEHEHHE (GU3NYECKUX 3HAHWWA JUIs pPEHIeHUs 3agad B OO0JIACTH
OKpY>Karomiel cpeipbl, MIAaHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXHBIX IMOCIEICTBHUM
JUISL OKpY>KaroIien cpebl;

- OCO3HaHME INI00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIEM U MyTeH UX peleHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M NPUPOIHOM cpelbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBHHM TPH BBITOJHEHHH WCCIEAOBAaHUA H TPOEKTOB
¢bu3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

- TOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTB;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



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

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCHUCTBUH C YYETOM BIMSHHUSA HA OKPYXKAOLIYyK CpeAy, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3U IIPU H3YYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHUEM JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIbHO COCTABJIICHHOMY IUIaHY OIBIT, HECIIOXHBIM
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  PE3yJIbTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HMUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSITh Pa3IMYHBIE METOJbI, WHCTPYMEHTHI M 3alpPOChl NPH IOWCKE U OTOOpe
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMYy MpeACTaBlIeHUS HHPOpPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud HECIOKHBIMH CXEMaMH, JAWarpaMMaMy, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MIPOEKTOB 337aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IPY PEUICHUH KOHKPETHOH (PU3HUecKoi mpoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JTOCTIIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHUTas KAueCTBEHHOTO pE3yJbTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITENIBHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adauyd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ N3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEJOCTIDXKEHUS) pe3yJabTaToOB JIEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3agad Wil B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TOHATHS: (HU3MUECKUE ¢ XUMHYECKHE SIBJICHHs, HAOIIOJCHNUE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, )KHUIKOE, ra3000pa3Hoe), MEXaHUIECKOe
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHs, B3aUMOJICHCTBHE Tell, PaBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTrHH) 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW TNPUPOJE, NCHCTBHE CHUJIBI TPCHUS B IMPHPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha >KMBOH OpraHu3M, IUIaBaHHE DHIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBJICHUS, UCHIOIB3Ys (PU3UIECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHHW4ecKas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YU4EHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BAOJIb OAHOM mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXaHUKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKUE SIBIICHUS, TMPOIECCHl W CBOWCTBA TN, B TOM YHCIE WU B
KOHTEKCTE CHTyallli MpPaKTHUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPUYNHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HWCHOIB3ys 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIC, HEOOXOAMMBIE Ui DPELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0OB, B OIMCAHMM MCCIECNOBAHUSA BBICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3nuyaTh M HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB € y4ETOM 3aJJaHHOM a0COIIOTHOM MOrpeIHOCTH U3MEPEHNUH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CWJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIECH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJjla, OT IJIyOMHBI, HA KOTOPYIO HOTPYXKEHO TEJO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIUYMH B BHUJE MPEIIOKECHHBIX TaOMUI] M TpaguKoB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHJIA, JACWCTBYIOLIass Ha IMOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH Hpu padoTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUNBI JEHCTBUS H3YYEHHBIX TPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTOo TOBEIEHUS B
OKpYXKarollleH cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHeTe B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3INYHBIX UCTOYHUKOB BBIACIATh HH(POPMALIUIO, KOTOPAs SBJISIETCS IPOTUBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYeOHBIX 3a/laHUI HAyYHO-IOMYJIPHYIO JINTEPATypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh INpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB MM y4eOHBIX MCCIICAOBAHUH, IIPU STOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTbh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/ladyaMH, CIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUAN 3apsl, SJIEKTPUUECKOE
1oJie, TMPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA JJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacUIMpEeHUEe U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHE, KaNWUIAPHbIE SBJICHUS, UCHApPEHUE, KOHACHCAIMS,
TIJIABJICHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hciie (u3nueckue SBICHUS B MPUPOJE: TOBEPXHOCTHOE HATSKEHHE W
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTAUIBl B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, DJIJIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJISi KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OMHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCTIONB3ys (PU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, 3JEKTPUUYECKHUM
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICH HCHOJIb3YEMBIX BEJIWYMH,
0003HaueHHsI ¥ eIUHHIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (DU3MYECKHE SIBICHUS M MPOIECCHl, HCHOIb3Ys
OCHOBHBIC IIOJIOKECHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA U 3alUCHIBATh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTHPOBAHHOIO Xapakrepa: BBISBIIATH
NPUYHMHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amadyd B 2-3 JICHCTBHS, WCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX NI PEIICHUs 3aJayd,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIsl €€ PeIleHuUs, IPOBOAUTH PAacUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (UINIECKUX
METO/OB,  MCIOJb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IIPOBEICHUS MCCIENOBaHUSA,
JleaTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwuIspHbIE SIBIEHUS, 3aBUCHUMOCTh JIaBJICHHMS BO3[yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JIyYEHUH OT LBETA
U3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpU3alMs TeIl U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IE€UCTBUS MATHUTHOI'O MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DJIEKTPOABUIATEI
MOCTOSIHHOTO TOKa): (OpMyIupoBaTh INpoOBepsieMble IPEINOJIOXKEeHHUs, coOupaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 00OpyJdOBaHMs, ONMCHIBaTH XOJA OMNbITa U
(bopMyIUPOBATh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAaHMEM aHaJIOrOBBIX NPUOOPOB M JATUYHUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl M3MEPEHHH ¢ Y4€TOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHUMOCTb COMPOTHUBIICHHS NMPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUsI HA IPOBOJHUKE,
UCCIIEJOBAHKE TI0CIIEIOBATEIBHOTO W IApaJUIEIBHOTO COEJUHEHWM NPOBOJIHUKOB):
IUTAHUPOBATh HCCIEeOBaHUEe, cOOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIEHys



MPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJIbTAThl MMOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmonaTh NpaBWJIa TEXHUKH Oe30macHOCTH mpu padboTe ¢ J1abopaTOpPHBIM
00opyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIICHHS JTOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPIUHU, HIIEKTPOOCBETHTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JICKTPUYECKUX IIeTIel C MOCIeI0BaTeIbHBIM U MapaulebHBIM COCIUHEHHEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HWHGOPMALKMIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30mMacHOCTH NpU OOpalieHuH ¢ OpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHITOJHEHUH YYEOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(MOpMALMMU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yJabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOU
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacripenesaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTABJICHHBIMH 33JadyamH,
CIIEINTHh 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kjacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS W TOrIonieHus, anbda, Oera- ¥ ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAaJICHNE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
¢dboH, KOCMHYECKHE JIy4H, PaJHOAKTHUBHOE W3IY4Y€HHE TMPUPOJHBIX MHHEPAJOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBATh U3yUYEHHBIE CBOMCTBA TN U (DU3UUYECKUE SBIICHUS, UCTIONIB3Ya (HU3UIECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAKEHUS U TPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO WU
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OLICHWBATh MPAaBWJIBHOCTh TMOPSAKAa MPOBEICHHUS HCCIEIOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KojiebaHuii MPy>KUHHOTO MAITHHUKA OT Macchl Ipy3a U )KECTKOCTU MPY>KUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBONCTB HM300pakeHHs IpeaMera B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOupaTh YCTaHOBKY U3 N30BITOYHOIO HAbOpa 000pYyA0BaHMSI, OMUCHIBATH XOJ OMBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHUH, OMpeAessis CpeiHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH TMPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yria IpejJoMJIeHUsl OT yIila MaJieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOTHOIO Ma/leHus,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOMoaTh TpaBWIa TEXHUKH O€30MacHOCTH TIpu  paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Bunbcona), wucmnonb3ys 3HAHUA O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3aJ1a4, ONTUYECKUE CXEMBI JIUIS MOCTPOCHUS M300paKCHUN B TIIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHuH C OpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIy4eHHOH UWH(OpMallMd Ha OCHOBE HMEIOIIUXCS 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MIPU BHIMOTHEHUH YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIAJIETh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus WHOOpPMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON JEATENbHOCTH, IIPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbie | IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1.®Pusuka u e€ posib B HO3HAHMHN OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
M3ttia - Hayka o fipupole https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHTHCCIIE BT https://m.edsoo.ru/7f416194
bub6 OK
1.3 EcTecTBeHHOHAYUHBIN METO/ TO3HAHUS 2 1 hgpi?;;;:iim 17§416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHayanbHble CBeleHUS 0 CTPOCHMH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TpoerHe petliectra https://m.edsoo.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnuoteka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTHbpie COCTOSIHHSI BEIIECTBA 2 htP:pSJ,I:I;I/?r:.eeKdasg).ru 17§416194
Wroro no pazueny 5
Paspnen 3./IBukenune u B3aumoeiicTeue e
b K
3.1 MexaHudeckoe JBHXEHUE 3 nommorexa LIO

https://m.edso0.ru/7f416194
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bu6mmoreka [IOK

3.2 Mrepuits, Macca, MIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt cin 14 L https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. llepenaua naBneHust TBEPAbIMU 3 bubnnorexa [HOK
' TeJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapaterue XHAKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6mmoreka [IOK
A P 1
> 400T3 B MOIHOCTS 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
2 IT 1
> POCTHIE MEXAHUIMH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXATIICCKAd SHepritt https://m.edsoo0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1.TennoBble siBiaeHusI
bu6mmoreka [IOK
1.1 C i 7 1
TPOCHIE M CBOHCTRA BEMECTE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 22 2 5
CIVIOBIC HPOTECCHt https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 29
Pazgen 2.9/iekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
51 DneKTpruYecKHe 3apsiibl. 3apsyKEHHBIE Tela 7 1 bubnnorexa [JOK
' U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 6 hgpg;;;:éel;zg”u 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1
ATHITTHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4 1
HCIEPOMATHITHAS HRRREEA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 13
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrposbnusie | IIpakTnyeckue (1up )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUsI
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHBL COXpaHCHIt https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4veckue KojJe0aHusi M1 BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAITCCIIE KOTEhAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXATITTICCIIE BOTHRL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.2/eKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMarHuTHOE MOJe U bubnmoreka [JOK
3.1 6 1 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3zngen 4.CBeToBbIe SIBJICHHS
4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK
4.2 JI 0 6 3
FIHSBL I OITTHHACCIHE HIPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3zgea S.KBaHnToBbIC SIBJICHUS
bu6mmoreka [IOK
1 nu 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETA aTOMOM https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
2 1
> CTpociiie ATOMHOIO 1pa ° https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHKIE peaitiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IIM I MOTYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 bubnnoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 25



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

7 KJIACC
KonuyecTBo yacos
Kont IMpakr
Jl:;-)l] Tema ypoka Jara g(:: ]:'—IeCKI/I Jdomamnee yieKTPOHHBbIE HU(pPoBbLIE 00pa3oBare.
NpoBex. pagor | paor 3a/laHHe
bl bl
1 ®u3nka — Hayka o npupoje. SIBienus 03.09 §1,2
npuposl. duznyeckue sBICHUA
5 Mexanuyeckue, TEIIoBbIe, MIEKTPUIECKUE, 08.09 §3.4
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE SIBIICHUS
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 10.09 §4
Ypok-uccnenosanue "M3mepenne TemMmneparypsl §1-4
4 MIPY TTIOMOIIN JKUAKOCTHOTO TEPMOMETPA H 15.09 1
JaT4yruKa TeMIeparypbl”
Kak ¢usuka u gpyrue ectecTBEeHHbIE HAYKU §5
5 M3y4aroT npupoay. EcTecTBeHHOHAay4YHBIA METOA 17.09 bubnmnoreka
no3HaHus. Onmcanue GU3NIEeCKuX SBICHHUH C LIOK https://m.edsoo.ru/ff09f72a
[IOMOILIBIO MOJEIIEN
VYpok-uccnenosanue "lIpoBepka runoTess: §5,6
5 JaTbHOCTH MOJIETA [IApUKa, MYIIEHHOTO 9909 1
TOPU30HTANILHO, TEM OoJIblIe, 4YeM Ooublie
BbICOTA ITycKa"
7 Crpoenue BeniecTBa. ONbITHI, JOKA3bIBAIOIINE 24.09 §7,8 bubnmoreka
JMCKPETHOE CTPOCHHUE BEIIECTBA IIOK https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHE YacTHI] BEIISCTBA 29.09 §8 bubnuoreka



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

IHOK https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OmnbITHI 110 HAOIIOICHUIO 01.10 §7-10
TEIJIOBOTO PACUIMPEHHUS Ta30BY '
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA 06.10 §12
B3anMocBsA3b MeXy CBOWCTBaMH BELIECTB B §13
1 Pa3HbIX arperaTHhIX COCTOSTHUSX U UX 08.10 bubnmnoreka
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. ' LIOK https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanudeckoe JBrxeHue. PaBHomepHoe u 13.10 §14,15 bubnuoreka
HEPaBHOMEPHOE JIBUKCHUE ' IIOK https://m.edsoo.ru/ff0a05c6
§16 bubnuoreka
13 C .E 15.10
KOPOCTE. LARHHIN CKOPOCTH LIOK https://m.edsoo.ru/ff0a079c
§17 bubnuoreka
14 P 20.10
ACHCT TYTH 1 BPEMEHH ABIDKCHHA IIOK https://m.edsoo.ru/ff0a0ae4
15 KontponbHas pabora no teme: «MexaHudeckoe 99 10 §18,19
JIBUKCHHCY,
Wueprus. 3akon nHepimn. Bzanmoneiicteue Ten §20-23
16 a a U3MEHEHHSI CKOPOC e 05.11 bubmmorexa
KaK TPUYIMHA U3MECHECHUS CK TU JIBVOKCHHUS .
Ter p P A LIOK https://m.edsoo.ru/ff0a0c10
17 [TnotHOCTH BemecTBa. Pacuer Macchl M 00beMa 1011 §20-23 bubauoteka
T€Jja 0 €ro INIOTHOCTH. PeleHue 3ama4 1mo Teme. ' IHOK https://m.edsoo.ru/ff0a0fee
18 Ha6opaT0pHas‘1. pabora «Onpeaenenue 1211 §23
IJIOTHOCTH TBEPJIOTO TEJIa
19 Cuna Kak XapakTepUCTHKA B3aUMOJICHCTBHUS TEI. 1711 §24
Cuna ympyrocta. 3akoH ['yka '
20 JlabopaTtopHas pabota «3ydeHue 3aBHCUMOCTH 1911 §24

pactsbxenus (nedopMarin) Ipy>KUHbI OT
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MPUIIOKEHHON CHJTBI»

21 SABnenue Tarorenus. Cuna TsHKECTH 24.11 §25
CBsi3b MEX]1y CHIION TSKECTH U Maccou Tea. §27,28
22 Bec tena. Pemenue 3anau no teme "Cuia 26.11 bubmmorexa
tena. Pemenn g 1o Teme "Cu .
| A LIOK https://m.edsoo.ru/ff0al1778
TSKECTH
93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. 01.12 §29 bubnmnoreka
du3HUECKUE XapaKTEPUCTHKH IJIAHET ' IMOK https://m.edsoo.ru/ff0a1502
§30 bubnuoreka
24 nu . 03.12
3uepetine Cit. JiHamMomeTp IHOK https://m.edsoo.ru/ff0al8cc
§27 bubnuoreka
25 B .H 08.12
cC eI HIEBECOMOTTR OK https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHON 10.12 §31 bubnuoreka
npsiMoii. PaBHoIeHCTBYOIIIAST CHUT ' IIOK https://m.edsoo.ru/ff0ala70
97 PeuieHHe 3a1a4 1o TeMe "PaBHOJENCTBYIOMIAs 15.12 §27-31
CHUII
98 Tpenue ckonbxeHus U TpeHHe Mokosi. TpeHue B 1712 §32-34 bubnmnoreka
NPUPOJIC U TEXHHUKE ' LIOK https://m.edsoo.ru/ff0alb9c
J1a6 0 n 32-34
29 cumsrpermia cromkrna ot cn tamsemn | 2212 § b orer
P A . ' LIOK https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS TIOBEPXHOCTEI
30 PGHIGHI/IeU 3a7a4 Ha ?Hpe)ICJ'ICHI/Ie 24,12 §32-34
PaBHOJICHCTBYIOIICH CHITBI
Pemenne 3amad mo Temam: «Bec Temay, §32-34
31 I'padmueckoe n3o0OpakeHue C C 29.12 bubmmorexa
« WIECKOE U XKEeHHE criTy, «CHITBI, .
P . P ’ LIOK https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
Kontponbras pabota mo temam: «Macca, §32-34
32 IUIOTHOCTBY, «Bec Tenay, «"padudeckoe 12.01

n300paxeHue cuimy, «CHITbI»



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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§35-36

33 JHaBnenue. CriocoObl yMEHBIIICHUS U YBEIIMUEHUS 14.01 bubnuoreka
JIaBJICHUS ' IIOK https://m.edsoo.ru/ff0a20a6
JaBneHune raza. 3aBUCUMOCTD JABJICHUS T'a3a OT §37 bubnuoreka
34 R 19.01
00BEMa, TeMIepaTypbl IIOK https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, 2101 §38 Bbubianoreka
JKUIKOCTSAMHM 1 razaMi. 3akoH Ilackais ' IHOK https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BHI3BAHHOE 26.01 §39 bubnmoreka
JNCHCTBHEM CHJIBI TSHKECTH ' LIOK https://m.edsoo.ru/ff0a2718
37 Pemenwue 3amaq mo Teme «JlaBieHue B )KUIKOCTH 28.01 §35-39 bubnmoreka
u rase. 3akoH Ilackais» ' OK https://m.edsoo.ru/ff0a2826
§41 bubnmoreka
02.02
38 Coobumaiommecs cocyat LIOK https://m.edsoo.ru/ff0a2970
. §49 bubnuoreka
r 04.02
39 HAPABIMHCCKIH Tpece IIOK https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopurHeBoO# )KUIKOCTHBIA HACOC 09.02 §48
Atmocdepa 3emnu. [IpuunHel cynecTBOBaHUS §43
41 BO3YIIHOW 000104KM 3eMJIi. 3aBUCUMOCTD 11.02 bubnmnoreka
aTMOC()epHOTO JIaBJICHUSI OT BBICOTHI HAJl ' LIOK https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPSI
§42 bubnuoreka
42 B LA 16.02
ec Bo3lyxa. ATMoc(epHOe J1aBIeHue LIOK https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aaBieHus. OnbIT 18.02 §44 bubnuoreka
Toppuyerm ' LIOK https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO 1aBIEHUS OT §46 bubnuoreka
44 25.02
BBICOTBI HaJl YPOBHEM MODSI IIOK https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe aaBiieHue Ha 02.03 §45 bubnuoreka

PAa3JIMIHBIX BBICOTAX

IIOK https://m.edsoo.ru/ff0a2fc4
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46 Pemenue fanaq o Teme "AtmocdepHoe 04.03 §42-46
JIaBJICHUC
JleificTBHE XKUIKOCTH U Ta3a HA MOTPYKEHHOE B §50-51 bubnuoreka
47 09.03
HUX TEII0. ApXHUMeI0Ba CHIIa IIOK https://m.edsoo.ru/ff0a3276
JI1ab 0 O 50-51
48 BbiTngE;zziaﬂ:ﬁacziil« :;CGTTHCHI/I; Ha TEJo 11.03 § bubmiorexa
o ds ot ’ ' IIOK https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
Jlaboparopuas padota mo Teme «lcciienopanme §50-51
49 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bhEMa 16.03 bubmmorexa
BHCHMOCTH BECa TEJIa B B T 00BEM :
. A IHOK https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH TEIIa»
§52 bubnmoreka
50 I1 18.03
flasanme Tel IHOK https://m.edsoo.ru/ff0a3a96
Pemenue 3amau no remam: «IlnaBanue cynos. §52
51 BoznyxomaBanue», «J/{aBieHue TBe e 23.03 bromiorexa
[TaBaHU BJICHHE TBEPBIX TEII :
e . ’ PA ’ LIOK https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
59 KonTponbHas padota no teme «JlaBienue 95.03 §52-54 bubnmnoreka
TBEPJIBIX TEJI, XKUJIKOCTEH U Ta30B» ' IHOK https://m.edsoo.ru/ff0a3654
§52-54 bubnmnoreka
53 M 06.04
CXaHHHCCKas paboTa IMOK https://m.edsoo.ru/ff0a3f82
§55 bubnuotexa
54 M .E 08.04
OTHHOCTD. AHHIET MOMHOCTH IIOK https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 13.04 §56
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE" '
56 IIpoctsie Mexanu3msl. Peryar. PaBHoBecHe cuil 15.04 §55-56
Ha pblyare
57 Pabota ¢ Tekctamu 1o Teme «JlaBnenue 20.04 §57-59.64 bubnuoreka
TBEPABIX TN, KUAKOCTEH U Ta30B» ' IOK https://m.edsoo.ru/ffOa4ffe
58 KonrtponsHas pabora o Teme «Pabora u 99 04 §60

MOIIHOCTB»
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Prryaru B TexHuKe, OBITY U IPUPOJIE. §64
59 Jlab 6ora «lccnenoBanue ycioBHit 27.04 0.5 bubmiorexa
Hast pabo . .
abOpaTopHai p s Y IIOK https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI pbIyaray
Pemenue 3amau mo teme «Y c0BHS paBHOBECHS §57-64,65 Bbubianoreka
60 29.04
pbIyara LIOK https://m.edsoo.ru/ff0a48a6
Koaddurment nose3Horo nelicTBus MEXaHU3MA. §55-65
61 Jlaboparopuas padota «M3mepenne KI1/] 04.05 0.5
HAKJIOHHOM TJIOCKOCTI
. §66-67 bubnuoreka
2 B :
6 cepoccHiicKas poBepoYHas padbora 06.05 LIOK https://m.edsoo.ru/ff0adcds
63 Mexanunueckas sueprus. Kunernueckas u 11.05 §66-67 bubmmoteka
NOTEHIHATbHAST SHCPTHUSI ' IIOK https://m.edsoo.ru/ff0a4252
64 3aKoH coxpaHe €XaHUYECKOUN SHEPTUr 13.05 366-67 bubmmorexa
KOH COXPaHEHHUS MEX :
P P IHOK https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT I10 TeMe §55-68
65 "3KcnepHMeHvTaanoe onpezlenejme WU3MEHEHUS 18.05 1
KHHETUYECKOW U MOTEHIIMATBHON YHEPTHH MPU
CKaTBhIBAaHHH TeJIa TI0 HAKJIIOHHOM MI0CKOCTH"
66 KonTponbras padota mo Teme « KITJI. Dueprusi» 20.05 §14-23
PesepBHblit ypok. Pabora ¢ TekcTamu 1o reme §35-54 bubnmnoreka
67 25.05
"MexaHu4uecKoe IBIKeHue" IIOK https://m.edsoo.ru/ff0adee6
68 PesepeHsIit ypok. Pabora ¢ Tekctamu 1o Teme 26.05 §56-68
"Pabora. MorHoCTh. DHeprus" '
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne
u/n Tema YpoKka I[aTa KO]—[TpOJ]])H[,[e HpaKTuquKHe I[OMaHIHee 06pa30BaTeJ1Ll-Ible
npoBea. | padoTbl padoThI 3ajaHue pecypchl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO- §1, ynp 2
1 KHHETHYECKOM TEO 0 e 02.09 bubnxorexa LIOK
MHETHY ¥ TEOPUU U MX OIIBITHEL .
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 07.09 §1
3 Mopenu TBEPIOTO, )KUIKOTO M Tra3000pa3HOTO 09.09 §2 bu6nmnorexa LIOK
COCTOSIHUM BEILIECTBA ' https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPOTO, KUIKOTO U §2
4 ra3000pa3HOro COCTOSHUI BEIECTBA Ha 14.09
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
§2 bubmuoreka [IOK
5 K . 16.09
PHCTAILIHHCCKHC H aMOPPHbIC Tea https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. 91.09 §3,4 bubmuoreka [IOK
[ToBEPXHOCTHOE HATSKEHUE. ' https://m.edsoo.ru/ff0a5530
§3,4 bubmmoteka IIOK
7 B 23.09 1
XOjHas KOHTPOILHAst pagoTa https://m.edsoo.ru/ff0a5530
§4, yop 3 bu6muoreka [JOK
8 T 28.09
CILIOBOE PACIIMpERHE 1 CxatHe https://m.edsoo.ru/ff0a5a26
9 Temneparypa. CBsI3b TeMIIEpaTyphl CO 30.09 §5,6, ynp 4
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHUIL '
Buytpennss sneprusi. CnocoObl U3MEHEHUs §5-9, ymp 6 bu6muoreka [JOK
10 . 05.10
BHYTpEHHEH HEpPruu https://m.edsoo.ru/ff0a5c60
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§5-9, ynp 7 bubnuorexa [JOK
1 Buget Tetionepe A 07.10 https://m.edsoo.ru/ff0a6412
o | i T | 121 et Bromoren 0K
B , ' P oLe, https://m.edsoo.ru/ff0a65c0
MaTEepPHAJIOB B LIEJISAX SHEProcOCPEKECHUS
13 KomnnuectBo TeruioTel. Y aenbHas 14.10 §12, ynp bub6nmoreka [IOK
TEIIOEMKOCTb ' %) https://m.edsoo.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TemnooOmeH §10-12 bubnnorexa [JOK
14 19.10
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
. JlaGopatopHas p§6oTa "HccnenoBaHue 1o §10';(24) Bunorexa LIOK
SIBJICHHSI Tennoo Me}{a HpI/I"CMeIHI/IBaHI/II/I . yIip https://m.edsoo.ru/ff0a6a98
XOJIOZHOM U TOpSTYCH BOJIBI
Pacuer konuyecTBa TEIIOTEI, HEOOXOIUMOTO §10-12
16 JUISL HArPEBAHUS TeJa U BBIIEISEMOro UM IIPU 04.11
OXJIKICHUHN
JlabopaTtopHas pabota "OnpeneneHue §13, yop 10 bubmuoreka [IOK
17 . 09.11
yIIeIbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
18 OHeprus TOIMBA. Y ieJbHas TEerjaoTa 11.11 §15-17, ynp bubmmnoreka HOK
Cropanus ' 12,13 https://m.edsoo.ru/ff0a7b5a
19 KounrtpoJabHnas padora no rteme «TenoBbie 16.11 §15-17
SIBJICHUS»
20 [1naBneHue U OTBEPACBAHHNE KPUCTALTHIECKIX 18.11 §18, ynp bubnmoreka [JOK
Tea. Y aenbHas TEIUIOTa IUIaBJIEHUS ' 14,15 https://m.edsoo.ru/ff0a71d2
" §21,22, yop
21 JlaGopatopHnas pabota "Onpeznenenue 23.11 bubmuorexa [IOK
yIeIbHON TEIUIOTHI TIIaBlIeHUs Jibaa" ' 18,19 https://m.edsoo.ru/ff0a72fe
22 [TapooGpa3oBanue U KOHIEHCAITUS. 25.11 §20, , ynp 13 but6mmoreka [IOK
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Hcnapenne https://m.edsoo.ru/ff0a740c
Kuneunue. Y nensHas Temiora §20
mapooOpa3oBaHus U KOHJICHCAIIUH. bu6nmorexa [IOK
23 30.11
3aBHCHMOCTh TEMIIEPATYPHI KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBleHUS
y ?CJ)'Ia}KHOCTB BO3/yXa. Ha6opan)pHa;1 paborta 1 2(2)32-]2-6, yip Butmiorexa LIOK
MpeAesICHHEe OTHOCUTEIBHOU BIIAKHOCTH . :
pel ,,ﬂ . . https://m.edsoo.ru/ff0a7628
BO3yXa
o5 Pemenue 3agau Ha onpeneneHne BIaKHOCTH 07.12 §26, ynp 21
BO31yXa
[TpuHIMIBI PAaOOTHI TETIJIOBBIX JIBUTATEIICH. §14
26 [TapoBast TypOuHa. /|Burarens BHyTPEHHETO 09.12
CropaHus
97 KIIJ] TerutoBoro nBuratens. TerioBbie 1412 §13-26 bubmmoreka [JOK
JIBUTATEITN M 3alUTa OKPYXAIOIIEH cpe/Ibl ' https://m.edsoo.ru/ff0a7c7c
08 3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUHU B 16.12 §13-26
TETUIOBBIX Ipoleccax
s KOHTpOJIbIl;aﬂ pa6ora no Teme "TenaoBbie _— §27, ynp22 Bu6morexa LIOK
siBjieHnsi. I3MeHeHue arperaTHbIX .
e . Mene e"a pera https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BelllecTBa
30 Dnektpuzaus Tenl. [IBa poja aIeKTprUIecKux 93.12 §27, ynp22
3aps0B
31 Ypoxk-uccienopanue "IaeKTpu3aus Tel 26.12 §28-29,
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH" ' ymp23
39 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH 30.12 §30, ynp24 bubmmoreka [JOK
Kynona ' https://m.edsoo.ru/ff0a87e4
33 Dnektpruyeckoe mosie. HampsixkeHHOCTh 04.01 §30-31, bubnuotexa [JOK

anekTpuyeckoro noss. [punmmn

https://m.edsoo.ru/ff0a8a0a
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CYIEPHO3UIINH ITEKTPUUECKUX MOJIeH

ynp25(2,5)

Hocurenu snekTpuyeckux 3apsaos. §32,
34 N 06.01 yrp25(1,4)
DneMeHTapHbIi 3apsa. CTpoeHue aroma
[TpOBOTHUKY M JUAICKTPUKHU. 3aKOH §30-32 Bu6muotexa [JOK
35 11.01
COXpaHEHHS AIICKTPUUECKOro 3apsijia https://m.edsoo.ru/ff0a8ef6
36 Pemenue 3aga4 Ha NpUMEHEHUE CBOWMCTB 13.01 §33-34, bu6nmoreka IIOK
DIEKTPUYECKUX 3aPSAI0B ' ynp27 https://m.edsoo.ru/ff0a90cc
37 CBHeI;ZIT)E:z:EEi TI;)E;Z:EI(/)IEEH;:(T WYECKOTO 18.01 » Bubmmorexa LIOK
i ' P ' https://m.edsoo.ru/ff0a95a4
TOKa
. §37 ynp29 bubmmoreka [JOK
20.01
38 JIeCTBHSI SJICKTPHUECKOTO TOKA 0.0 https://m.edsoo.ru/ff0ageb?
VYpok-uccnenosanue "Jleiictue §36,
39 AIIEKTPUYECKOTO TOJISI Ha IPOBOTHUKH U 25.01 1
TUBJIEKTPUKN"
40 DNEeKTPUUYECKUM TOK B METAJIJIaX, KUJIKOCTAX U 2701 §35, ynp 26 bubmuoreka [JOK
rasax ' https://m.edsoo.ru/ff0a9838
41 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCcTH 01.02 §35-38
Cuna Toka. JlaboparopHas pabota §39, ynp30 bubmuorexa [IOK
42 03.02 0.5
"H3mMepeHue U peryupoBaHUe CUITbI TOKA" https://m.edsoo.ru/ff0a8bd6
13| Tusoperopman pabom mepermen | 0802 05 lalyma | DiomoessIOK
patopHai p P ' ' YIp https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKE HATIPSDKCHUS
44 ComnpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE 10.02 210'41’ ymp bubnuotexa [JOK

COITPOTUBJICHHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlabopaTopHas paboTa "3aBUCUMOCTh §40, yop 32
BJIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubmuorexa [IOK

45 15.02
OT €r0 JUIMHBI, TUTOIIAIN TOMEPEYHOIO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBHCUMOCTD CHJIBI TOKA OT HAMPSHKEHUS. §40 bu6nmorexa [IOK

46 17.02
3akon OMa Jy1s ydacTka [enu https://m.edsoo.ru/ff0aad4a
Jlaboparopuas pabota "Hccrnenoanmne §44-45,

47 3aBUCHUMOCTH CHJIbI TOKA, UJIYILLEr0 Yepes 99 02 ynp36,37 Bbu6moreka [JOK
PE3HUCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U ' https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”

48 [TocnenoBarenpHOE U MapaJLIEIBHOE 24,02 §44-45
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas pabora "[IpoBepka mpaBuia §44-45
CJIO’KEHUS HAPsHKEHUM TTpH bubnnorexa [JOK

49 01.03
MOCJICIOBATEIIbHOM COCIMHEHHUHU JBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos”

KonTtpoabsnas pabora no reme §44-45, ynp
"JaekTpHYecKue 3apsaabl. 3apsiKeHHbIE 36,37 bubmuoteka [IOK

50 . . 03.03
TeJIa M uX B3auMoaeiicreus. ITocToSAHHBIH https://m.edsoo.ru/ff0aadle
JJIeKTpUYecKuii TOK"

Pemenwue 3anay Ha npumeHeHne 3akona OMa §46-47, bubnnorexa [JOK

51 09.03 38
JUIS1 PA3JIMYHOTO COSTMHEHUS TPOBOTHUKOB yip https://m.edsoo.ru/ff0aaf8a

59 PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA. 10.03 §46-47 bubmuoreka [IOK
3akon [xoyns-Jlenna ' https://m.edsoo.ru/ff0ab124

53 JlaGopatopHnas pabora "Onpeznenenue paboTh 15.03 §48-49, bubmuorexa [IOK
Y MOIITHOCTH IJIEKTPUIECKOTO TOKa" ' ynp40 https://m.edsoo.ru/ff0ab3e0

54 DJeKTpUYecKue ey U MoTpeOuTenu 17.03 §40-49 bubmuoteka [IOK

AJIEKTpHUECKON YHepruu B ObITy. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

3aMbIKaHUE

55 ITocTOsiHHBIE MAarHUTHL, KX B3aUMOJIEHCTBUE 22.03 §40-49
56 VYpok-uccnenosanue "M3yduenue nonei 94.03 §50, ynp42 bubnmoreka [JOK
ITOCTOSIHHBIX MarHuTOB" ' https://m.edsoo.ru/ff0ac3d0
MaruauTHOoe nojie. MarHuTHOE 10JIe 3eMJId U §50 bubnuorexa [JOK
57 05.04
€ro 3HaYCHHE /IS )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
58 gfels?;c’f;: Klj(i;i():;;?: Eigsizr?;ife 07.04 §1511;1552’ Bumiorexa IOK
B P ' ' yip https://m.edsoo.ru/ff0abd2c
3akon J[xoynsa-Jlenna"
KontpoabsHnas padora no teme "Padora u §53-54
MOIIHOCTD 3JIEKTPHYECKOr0 TOKA. 3aKOH bubnnorexa [JOK
59 . 12.04
Jxoyas-Jlenna" / Beepoceniickast https://m.edsoo.ru/ffO0abea8
NnpoBepoYHasi padora
PezepBHblit ypok. PaGota ¢ Tekctamu 1o teme §50-54 bubmuoteka [IOK
60 . . 14.04
"TIOCTOSTHHBII HIICKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
O 3 .M 57
61 3)‘11-:1’(1:[[ Hiiff([)io T(?IZZI/II\:[I;:EHZZIJ:)Z oJie 19.04 § bubnuorexa LIOK
P ' https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
62 [Tpumenenwue rrekTpoma 0 e e 21.04 D Bubmmorexa LOK
MMEHEHUE JICKTPOMArHUTOB B TEXHUKE. .
P P ynp47 https://m.edsoo.ru/ff0ac74a
o I?IJ;eI(()Tp:i[B:Fa’ZC:LeHOCEOHHH:F;) Te(zca_ 25 00 §60-61 BuGmorexa LIOK
MOJIb30BAHU KTpOJABHTATeNIei B .
. . y PoA . https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKHX YCTPOHMCTBAX M HA TPAHCIIOPTE.
64 OmnpiTel Dapanes. 3aKOH IEKTPOMarHUTHOM 28.04 §38-61
unaykiuu. [pasuno Jlenna '
Onektporereparop. CriocoObl MOTydeHUs §38-61
65 ANEKTPUUECCKONW SHEPTUH. DIICKTPOCTAHIIUN Ha 10.05

BO300HOBJISIEMBIX HCTOYHHKAX OHEPIrun



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

HTorosasi KOHTpPOJILHAsI padoTa Mo Teme §1-26 bubnuorexa [JOK
66 12.05
"JaeKTpUYeCKHEe U MATHUTHBIE sIBJIeHUs " https://m.edsoo.ru/ff0acb14
67 PesepBHbIil ypok. Pabora ¢ TekcTamu 1mo teme 17.05 §27—49 bubmuorexa [JOK
"TemoBbie sBIeHUS" ' https://m.edsoo.ru/ff0ach14
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1mo teme 24.05 §50-62 bubmuorexa [IOK
"MarauTHble sBJICHUS" ' https://m.edsoo.ru/ff0acc5e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 13



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

9 KJIACC

KoanuecTBo 4acoB

KonTp
Ne Tema ypoka OJILHEL Mpakriy JJIeKTPOHHBbIE U(PPOBHIE 00
n/n Bceero e ecKHe Jlom. 3a1. Hara
pador padoThI H3yHCHHA
bl
1 Mexanuueckoe ABMxKeHUE. MaTepuanbHas 1 §lymp 2 02.09
TOYKA
Bxomnast kouTponpHas pabora:Crucrema 1 07.09
2 OTC‘-IIZDTa. OTHOISI/ITGJH)H(E)CTB 1 1 § bubmmoreia LIOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JTBUKCHUS
3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE 1 32, ynpd 08.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoOe npsiMonuHeHOE §3-4 09.09
4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpOCTh
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 §5, ynp 5 14.09 bubnuoreka [IOK
JBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO §6, ymp 6(2) 15.09
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGoparopnas padora "Onpenenenne 6, 6(2 16.09
7 yCKolfeHHsI{) Tenalla pu paBHoI;/ciopeHHOM 1 1 e Bubmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TTOCKOCTH
8 KonTpomnbHas pabora no teme : 1 1 §13-14 21.09

«MexaHn4decKkoe JABHKCHUEC



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

CBoOonaHoe nmagenue tei. OnsiTel [ anues. §20 22.09
9 PaBHOMEpHOE NBH)KEHUE 110 OKPY>KHOCTH. bubmuorexa [JOK
Ilepuon u yacrora obpamicHus. JInneitHas https://m.edsoo.ru/ff0ael76
U yTJIOBasi CKOPOCTH
10 LleHTpOoCTpEeMUTENTLHOE YCKOPEHHE §20 23.09
11 [Tepsrrit 3akon HeroToHa. BexkTop critbt 310 28.09 Bhl/tlti)zH/(/)rTneggsL()I()oﬁj 1026612
12 Bropoii 3akon HeroToHa. §11 29.09 bubnnoreka [JOK
PaBHOzelCTBYOMIAsT CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroTona. Cynepnosuuus §12 30.09 bubnnoreka [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha mpuMEHEHNE 3aKOHOB §10-12 05.10 bubnunoreka [JOK
Hprorona https://m.edsoo.ru/ffOaeb6c
15 Cuna ypyroctu. 3aon I'yka §10-12 06.10 bubnunoreka [JOK
https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau mo teme «Cuita §10-12 07.10
YIPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue Crtp323 12.10 bubnuoteka [JOK
KECTKOCTH TIPYKHHBI» https://m.edsoo.ru/ff0aee28
18 13.10 bu6mmoreka [IOK
18 Conmatpeiis § https://m.edsLoIo.ru/fanf738
19 Pemenue 3amau mo teme «Cuiia TpeHUS» 318 14.10 iptlg?l;;;egzsggi /f0afa26
20 JlabopaTtopHas pabota "OnpeneneHue §18 19.10 bubnuorexa [JOK
K03 DHUIMEHTA TPEHHS CKOTBbKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo reme "3aKoHBI §10-14 20.10 bu6mmorexa [IOK

Herorona. Cuna ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
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

Cuna TsKeCTH M 3aKOH BCEMUPHOTO 15 21.10
22 TATOTEHUS. Y CKOPEHHUE CBO60§HOFO § bubmorexa [IOK
https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koupepenius "JIBuxeHue Te §15 04.11
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3amau no reme "Cuiia Ts3KeCcTd U §15-18 09.11 bubnmoreka [JOK
24
3aKOH BCEMUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMu4eckas CKOPOCTb. §21 10.11 bubnnorexa [HOK
HeBecoMocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHabHON TOYKH. §14 11.11
26 AbcomotHo TBEpIOE Teno. PaBHOBecue bubnnorexa [HOK
TBEPAOTO Tela ¢ 3aKPEINIEHHOH OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH
PaBHOBecue marepralbHON TOUKH. §13-21 16.11
97 AbcoimotHO TBEPIOE Teno. PaBHOBecue
TBEP/IOTO Tela C 3aKPETIEHHON OChIO
BpatieHus. MoMeHT cuiibl. LleHTp TskecTH
08 Pemenue 3amau mo reme "MOMEHT CHIBL §13-15 17.11 bu6nmoreka [JOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO 1-19 18.11
29 Telvie "MexaHquCK(I))e )IBI/I)KeEI/Ie. § bubmmorexa [TOK
B https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTtpoabHas padora no reme 1-19 23.11
30 "Mexl;ﬂnqecmf)e JBHMIKEHHE. § bubmorexa LHOK
. https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Tea"
Nmnynee Tena. Umnynse cuiibl. 3aKoH §22-26 2411 BuGmorexa LOK
31 COXpaHEHUs UMITyJIbCa. YTIPYroe u

HEYIPYroe B3auMOJCICTBUE

https://m.edsoo.ru/ffOb07fa



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

39 Pemenue 3amad mo treme "3akoH §22-26 25.11 bu6mmoreka [IOK
COXpaHCHHS UMITYJIbCa" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE §23 30.11
JIB)KEHUE B MPUPOJIE U TEXHUKE"
§24 01.12 bu6mmoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTb https://m.eds0o.ru/ffob0as4
35 PaboTa cuitbl TSKECTH, CHIIBI YIIPYTOCTH U §24-26 02.12 bubmuorexa [JOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue §24-26 07.12
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHH TEJIA IO TOPU30HTATBHON
MTOBEPXHOCTH»
37 Cas13b dHEprun U paboThl. [loTeHIMaEHAS §25 08.12
JHEpPrus
Kunernueckast sneprus. Teopema o 25 09.12
38 KHHETHYECKOU BHGII;FI/II/I. 3aK§H COXpaHEHHSI § Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0c32
SHEPTUHU B MEXaHUKE.
39 JlaGopatopHnas pabora «3yueHue 3akoHa §26 14.12 bubnuoreka [IOK
COXpaHEHHsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
40 KonTposabHas padora no reme «3aKkoH §26 15.12
COXpaHeHMs IJHEPTUHM B MeXaHUKEe»
41 KonebaTenpHOE TBMIKEHUE U €r0 §27-28 16.12 bubmuorexa [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyX1eHHBIC §30 21.12 bubnmoreka [JOK
kosebanus. PezoHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKkuil ¥ Npy>KUHHBIA MasITHUKA §30-31 22.12
44 Ypok-uccnenoBanue «3aBUCUMOCTh §30-31 23.12 bubnuotexa [JOK

neproja KoJebaHuii OT KECTKOCTH

https://m.edsoo.ru/ff0b197a



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
https://m.edsoo.ru/ff0b197a

MPYXUHBI U Macchl Ipy3a»

45

[IpeBpariieHre SHEPTUN IPU MEXAHHYECKUX
KOJIEOaHUAX

§31

46

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHMH
MPY>XKUHHOTO MasiTHUKA)

Ctp324

47

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHUMOCTH TIepro/ia KojebaHuii rpysa,
MOJIBEIIICHHOTO K HATH, OT MacChl Tpy3a»

Ctp 324

48

Mexauunueckue BoJHBL. CBOWCTBA
MEXaHU4YeCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJIHBI

§32-33

28.12

29.12

30.12

11.01

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

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

49

VYpoxk-koupepenuus "MexaHnIecKue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

§32-33

12.01

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

§34-37

13.01

51

Ypoxk-uccienoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

§34-37

18.01

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pE30HaHC

§35

53

Ypok-koHpepeHus "YIbTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

§35

54

[TonroroBka K KOHTPOJIBHOU paboOTe 1O
TeMe "3aKoHbI COXpaHEeHUs. MexaHnueckue
Kosie0aHUs U BOJHBI"

§29-37

55

KonTtpoabsHnas pabora no reme
"MexaHH4YecKHe K0J1e0aHus U BOJTHBI'"

§29-37

19.01

20.01

25.01

26.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0



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

56 DNIeKTPOMarHuTHOE T0JIE. §47 27.01 bu6mmoreka [IOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoIiCcTBa JIEKTPOMArHUTHBIX BOJIH §48 01.02
Ypok-koudepenmus "[lkana §47-48 02.02
3JIEKTPOMATrHUTHBIX BOJIH. Mcnosib30BaHue bubnmoreka [JOK
58 .
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsi3u"
VYpok-uccnenosanue "M3yyeHue cCBONCTB §47-48 03.02 bubnnoreka [JOK
59 AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MO6HUIIBHOTO Tenedona" https://m.edsoo.ru/ffOb2c6¢c
50 Pemenue 3amay Ha onpe/ieeHUE YacTOThI U §47-48 08.02
JUTHHBI 3JICKTPOMArHUTHON BOJIHBI
. 52 09.02
o | omrem—— |
K Th cBeTa. BOJIHOBBIC CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
KonTpoabHas padora no teme §53-54 10.02
62 ""JJIeKTPOMarHUTHOE ToJie.
DJIEKTPOMArHUTHBIE BOJTHBDI.
Hcrounuku csera. [IpsmonuHeitHoe Koncrnexr, 15.02
Jlykammk Nel489- bubmmorexa LIOK
63 pacipocTpaHeHue cBeTa. 3aTMEHUS
1492 https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)k€HUs CBETa. 3epKaia. Koncrnexr, 16.02
64 Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHA Jyxaumx Nel527- bubmorexa LIOK
1529 https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
65 [Ipenomnenue cBera. 3aKOH IPETIOMICHUS Koncnexr, 17.02 bubmuorexa [JOK

CBCTa

Jykammk  Ne

https://m.edsoo.ru/ffOb3aea



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

1566-1569

T[lonHOE BHYTPEHHEE OTPAKEHHE CBETA. Korcrexr, 22.02
Jlykammk Nel538 bubmmorexa [IOK
66 Vcnonp30BaHue MOJIHOTO BHYTPEHHETO ’
Nol572 https://m.edsoo.ru/ffOb3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX
Jlaboparopuas pabota "Hccrnenoanne Koncrmekr, 24.02
67 3aBUCUMOCTH YTJIa MPEITOMIICHUS Jlykammk Nel540,
CBETOBOTO JIy4a OT yTIJia MaJIeHUus Ha Nel576
rpanmiie "Bo3nyx-cTekyno""
VYpoxk-kondepenuus "Vcnons3oBanne Korcnexr, 01.03
68 MOJTHOTO BHYTPEHHETO OTPAKEHUSI: Jykaumx Nel542,
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b" Nel579
Komncrmexr, 02.03
69 JInn3bl. OnTHYECKas CUJIA JTUH3BIL. Jlykammk ~ No bubmmoreka [IOK
[TocTpoenue M300paKeHUH B TMH3AX 1586-1589 https://m.edsoo.ru/ffOb3f2chttr
JlaGoparopHas pabora "Onpenenenne Koncrexkr, 03.03
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM Jyxammk Nel591, bubmmoreia LIOK
. " Nol597 https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3BI
Koncrmexkr, 08.03
71 Vpok-koHpepenus "OnTuueckre JIykamuk  No bubmunorexa LIOK
JIMH30BBIE TPUOOPHI" 1600-1603 https://m.edsoo.ru/ffOcOa7e
Koncnekr, 09.03
o b K
72 I'na3 kak ontuyeckas cucreMa. 3peHue Hyxamuk Nel611, Homorexa O
Nol622 https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JleexTsl 3peHus. Koncnexkr, 10.03

Kak coxpanuts 3peHue”

Jykammk  Ne



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

1628,1629

Paznoxxenue 6emoro cBera B CIEKT. Koncmexr, 15.03
74 OnsiTel HetoToHa. CoxeHnue Jlykamuk Nel638 bubamorexa IOK
https://m.edsoo.ru/ff0cOf4c
CIIEKTPAJIbHBIX IBETOB. Jluicriepcus cBeta
Jlaboparopnas padota "OnbITHI 11O Koncrmexkr, 16.03
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP H Jlykammk  Ne bubnuorexa [JOK
BOCIIPHSATHIO [[BETA ITPEIMETOB IIPU HX 1639 https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHUY Yepe3 [BETOBbIC (GUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA §53 17.03
76 CBeTa: JUCIepcusi, MHTEpPEPeHITUS U
nudpaxus’”
77 Omnsitel Pesepdopaa u mianerapHas §56 22.03 bubnnoreka [JOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarsl bopa. Moxnens atoma bopa §56 - 57 23.03
79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. §55 24.04 bubnuoreka [IOK
KBanTbl. JInHeHyaTeie CieKTphI https://m.edsoo.ru/ffOc144c
80 VYpok-nipaktukym "Habnronenre criekTpoB §55 05.04 bubnmnorexa [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUOBI 358 06.04 bubmorexa HOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas §56 07.04 bubnmnoreka [JOK
82
MOJIeTIb https://m.edsoo.ru/ff0c18ac
83 PamnoakTrBHBIC TipeBparieHus. F30Tombt 338 12.04 i?g?ﬁ;igigﬁ Iff0clald
84 Pemenue 3agau mo teme: "PagnoakTUBHBIC §58 13.04 bu6mmorexa [IOK
npeBparieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmnanga §58 14.04



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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. ypOK-:OH(bepeHI_[I/IH ;Pal;I/IO’c‘tKTI/I:HBIC §57-58 19.04 BuGmorexa LOK
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88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b §62 21.04 bubnmoreka [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau o teme "SnepHbie §62-63 26.04
peakuun"

90 Peakiuu cunTe3a u neneHus saep. §63 27.04 bu6mmoreka [IOK
Hcrounnku sHepruu CoHIa ¥ 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus "SnepHas sHEpreTUKA. §64 28.04
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[TonroToBka K KOHTPOJIBLHOU pabOTeE 1O §60-64 03.05 bubmmorexa [IOK

92
teme "CTpoeHHe aTOMHOTO sijipa.” https://m.edsoo.ru/ff0c223e

93 KonTpoabsnas pabora no reme §60-64 04.05
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94 [ToBTOpenue, o6o6menue. Padora ¢ bubnnorexka [JOK
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11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pa3inyaTh SABJICHHUS 110 OIMKMCAHUIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYCCKOE SIBIICHUE

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PM3UYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM uuciie (pU3nuecKue sBICHUS B MPUPOJE, MPU ITOM MEPEBOAUTH MPAKTHUUYECKYIO
3aJadqy B y4eOHYIO, BBIACHSATH CYIIECTBEHHBIC CBOWCTBA (NMPHU3HAKH) (PU3MUECKUX

SIBJICHUU

14

1.5

1.6

1.7

1.8

ONMCHIBATh U3YUEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS (PU3UUECKUE
BEJIMYMHBI, TPU  OINUCAHUU MPABUIBHO  TPAKTOBaTh  (PU3UUECKUI  CMBICI
UCTIONIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS W EIUHHUIBI (U3NYECKUX BEIHYHH,
HaXoauTh (HOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMHU

BEJIMYMHAMU, CTPOUTH IpaUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIUYUH

XapaKTEPU30BaATh CBOMCTBA TECII, (1)I/ISI/I‘~IGCKI/I€ ABJICHUSA W TIIPOLECCHhI, HCIIOJb3Ys
HU3YUCHHBIC 3aKOHbI, IIpU 3TOM HOaBaThb CJIIOBECHYIO (l)OpMy.]'II/IpOBKy 3aKOHa M

3aIMIMCbIBATb €0 MAaTCMATUYCCKOC BBIPA)KCHUEC

OOBSACHATh (PU3MUECKHE SBJICHMS, MPOLECCHl U CBOWCTBAa T€JI, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JJOrMYeCcKUX 1IaroB ¢ ONOpoM Ha
1 — 2 wu3yueHHBIX CBOMCTBa (PU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU

pemate pacu€rHble 3afaud B | — 2 faelcTBUSA, MCIONB3yd 3aKOHBI M (HOPMYIIbI,
CBSI3bIBalOIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJauu
3alKChIBaTh KPAaTKOE YCIIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYUHBI B (HOPMYNBI U
IPOBOJUTH PacuéThl, HAXOJIUTh CIPAaBOYHbBIC JaHHBIE, HEOOXOIUMBIE IS PELICHUs

3aJa4, OLICHUBATh PEATUCTUYHOCTh MOJYyYEeHHON (PU3UUECKON BETNYMHBI
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpU MOMOUIM (PUINYECKUX
METO/I0B, B OIMCAHUM HCCIEAOBAHUSA BBIIEIATH IPOBEPAEMOE IIPEANOIOKEHHE

(runotesy), pa3nuuaTh U HMHTEPIPETUPOBATH IOJIYYEHHBIH pE3ylbTaT, HAaXOIWUTh




OIINOKH B XOJ¢€ OIlbITa, A€JaTh BBIBOAbLI 110 €T0 PE3yJIbTaTaM

1.9

MIPOBOJAMTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (PU3HMUECKUX CBONCTB
Ten: (OPMYTUPOBATH MPOBEPSEMbIE NPEINONOKEHUs, COOMPATh YCTAHOBKY U3

MMPEATIOKEHHOT'O 060py,HOBaHI/IH, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMan/IpOBaTB BBIBObI

1.10

BBINIOJIHATh TPSIMBIE H3MEPEHHS C HCIOJIb30BAaHHEM AaHAIOTOBBIX M HU(POBBIX
npuOOpOB, 3aMUCHIBATh MOKa3aHHWS NPUOOPOB C Y4YETOM 3aJaHHOH aOCOMIOTHOU

MOTPENIHOCTH U3MEpPEHUi

1.11

1.12

MPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITMYMHBI OT JIPYro ¢
UCTIOJIb30BAaHUEM NPAMBIX M3MEPEHHUH, yYacTBOBaTh B IUIAHUPOBAHMU Y4E€OHOTO
UCCIICIOBaHMsI, COOMpAaTh yCTAaHOBKY U  BBIIOJHATH HM3MEPEHHUs, CIeAys
IPEJIOKEHHOMY IUIaHy, (UKCUpPOBaTh pE3yJIbTaThl IIOJYYEHHON 3aBUCUMOCTHU
bu3nYeCKUX BEIMYMH B BUIE MPEIIOKEHHBIX TaOMUIl U TpadUKOB, IENaTh BHIBOIBI

10 pe3yJbTaTaM UCCIEI0BAHNS
IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (PU3NYECKUX BEJIWYMH, CIEAys NpPEI0KEHHOU
WHCTPYKLIMU: TIPU  BBIMOJIHEHUH HM3MEpPEHHH coOMpaTh SKCIEPUMEHTAIBHYIO

YCTAHOBKY U BbIYHUCJIATH 3HAYCHHUC HCKOMOM BEJIMUNHEI

1.13

1.14

coOnrofaTh MpaBWJIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1adopaTopHBIM

000opyI0BaHEM

yKa3blBaTh  NPUHIMIBI  JEHCTBUS  OpUOOpPOB W TEXHUYECKUX  YCTPOMWCTB,
XapakTepu3oBaTh MPHHLUIBl JEWCTBUS M3YyYEHHBIX NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C MOMOIIBI0 MX ONUCAHUS, UCHOJB3YSl 3HAHUS O CBOMCTBAX (PM3MUYECKUX

SIBIICHUI U HeO6XOI[I/IMBIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

IOPUBOANUTE TNpUMEpHl (HAXOOUTh HHPOpPMALMIO O TMpHUMEpax) MPaKTHYECKOro
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKM3HMU JUIsl oOecreueHus
0e30MacHOCTH Tpu oOpalleHuH ¢ MpubopaMM M TEXHUYECKHMMHU YCTpOMCTBamH,
COXpaHEHMsI 3J0pOBbS U COONIOACHHS HOPM OKOJIOIMUYECKOTO TIOBEACHHS B

OKpY>Karollen cpeie

1.16

1.17

OCYHICCTBJIATDH OT60p HCTOYHUKOB I/IH(bOpMaI_[I/II/I B CCTH I/IHTepHCT B COOTBECTCTBHH C
3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBC HMCIOHIUXCA 3HAHUM | HYTéM
CpaBHCHHA Pa3JIMYHBIX HWCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas SBJISACTCA

MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YUEOHBIX 33/1aHU HayYHOIOMYJISPHYIO JIUTEpaTypy
bu3NYeCKOro coaep’kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu HWHTepHer,
BJIaJIeTh NMPUEMaMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHPOpMALUU U3

OJHOI 3HAKOBOW CHUCTEMBI B APYTYIO




1.18

C03/71aBaTh COOCTBEHHBIE KPAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3
HUCTOYHUKOB WH(pOpMAIMU (HU3HUUECKOTO CONEPIKaHUS, B TOM YHCIIE MyOJIMYHO J1eNaTh
KpaTKHE COOOIICHHS O PE3yJIbTaTaxX MPOCKTOB WM YICOHBIX UCCIICIOBAHUM, TPU ITOM
IPaMOTHO HCIHOJb30BaTh W3YYEHHBIH TOHATHHHBIA ammapaT Kypca (QU3HKH,

COIIPpOBOXKAAaTh BBICTYIIJICHUE HpCSCHTaHHCﬁ

1.19

IIpU BBIIIOJIHCHUU yLIe6HBIX IIPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ pacnpeacisiaThb 00513aHHOCTH B
rpynmne B COOTBCTCTBUU C IOCTABJICHHBIMU 3addadaMH, CICAWUTL 3a BBIIIOJIHCHUCM
IIJ1aHa HeﬁCTBHfI, aJICKBAaTHO OLICHUBATb COOCTBEHHBIN BKJIaad B ACATCIIBHOCTD I'PYIIIIEI,

BBICTPAaNBAThb KOMMYHHUKATUBHOC B3aI/IMOI[eI\/JICTBI/IC, YUYUTBIBAsA MHCHUC OKPYKAKOIINUX
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1.2

HCIIOJB30BaTh MMOHATHA

pasiiniaTth ABJICHHA IO OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOMIUX TaHHOC (I)I/I3I/ILIGCKOG SABJICHUC

13

14

1.5

1.6

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (U3UUECKUX SBJICHUN B OKpYXKAIOIIEM MHpE, B
TOM 4YHclie PU3NYECKUE SBJIEHUS B MPHUPOJE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3aJadyy B y4yeOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (NMPHU3HAKH) (PU3NYECKUX

SIBJIEHUU

ONMCHIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBICHUS, UCIOIB3YS (PU3HUECKUE
BEIMYMHBI, TpPU  ONUCAHUM MPAaBUIBHO  TPAaKTOBaThb  (PU3MUECKUIl  CMBICI
UCIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IUHULBI (PU3NUYECKUX BEIMYMH, HAXOAUTh
(bopMyIIbl, CBS3BIBAIOIINE JNAHHYIO (PU3MUECKYIO BEIMUMHY C JIPYTMMHU BEIHMYUHAMH,

CTPOUTH rpaMKH U3YUYEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BETUINH

XapaKTEprU30BaATh CBOMCTBaA TEII, (1)I/I3I/I‘-IeCKI/Ie SABJICHUA MW TIPOLECCHI, HCIIOJIb3Ys
HU3YUCHHBIC 3aKOHbI, IpHU 3TOM HOaBaTb CJIIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa U
3alMUCbIBATh €ro MaTCMaTH4YCCKOC BEIPAKCHHUEC

O0O0BSICHATH (I)I/I3I/I‘-ICCKI/IC mponeccoel 1 CBOMCTBA TCJI, B TOM 4YHCIIC M B KOHTCKCTC
chyauHﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa: BBIABJIATH MMPUIUHHO-

CJIEJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTUYECKUX MIAroB ¢ TOMoIIbio 1




1.7

— 2 WU3YYCHHBIX CBOWCTBAa (DUBUYECKUX SBJICHUM, (PU3NYECKHX 3aKOHA WU

3aKOHOMEPHOCTHU

pemath pacuéTHbEe 3a7auyd B 2 — 3 NeHCTBHA, UCHOJB3Yys 3aKOHBI M (POPMYIIHI,
CBs3bIBAIOIIME (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaiM3a YCJIOBUA 3a7auud
3alMChIBaTh KPaTKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX Ul PELICHUS 3a/aqH,
BbIOHMpATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHHs], TPOBOAUTH PACUETHI
U CpaBHUBATh IOJYYEHHOE 3HAa4YeHHWE (UBNYECKOH BEIWYMHBI C H3BECTHBIMU

JaHHBbIMH

1.8

1.9

1.10

paciio3HaBaThb HpO6J'IeMI)I, KOTOPBIE MOXHO pPEIIWUTh IIpU IIOMOIIH (1)I/ISI/ILIeCKI/IX
METOJ0B, HCIIOJIb3YA OITMCaHUuEC HUCCICJO0BaHUs, BBIJACIIATD IMPOBEPACMOC
MMpCAITIOJI0KCHUC, OLCHHUBATL IIPABHUIIbHOCTL IIOpAAKaA IIPOBCACHUA HMCCICAOBAHMA,

J€JIaTh BBIBOJbI

MIPOBOIUTH OIBITHI IO HAOIOCHUIO (PU3NYECKUX SIBJICHUN MM (PU3NIECKUX CBOWCTB
Tes:  (OpMYIMPOBATh MPOBEpPSEMbIE IPEANOJIOKEHUs,, COOUpPAaTh YCTAHOBKY U3

IPEI0KEHHOT0 000PYAOBaHUS, OMIMCHIBATH X0/ OIBITa U (JOPMYINPOBATH BHIBOJIBI
BBIMOJIHATh IPSIMbIE H3MEPEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX NPUOOPOB U
JATYNKOB (PM3MYECKUX BEIMYUH, CPABHHUBATH PE3YJIbTaThl H3MEPEHUil ¢ yd€ToM

3a,I[aHH01>i a0COJIFOTHOH MNOTpCIIHOCTH

1.11

MPOBOANTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BETUYMHBI OT IPYTOH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUMN: IIJITAHUPOBATh WCCIIEIOBaHUE, COOMPATH
YCTaHOBKY U BBITIOJHATH U3MEPEHUs, CIeNysl MPeII0OKEHHOMY TUIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TAaOJHI[ U TpadHKOB, JACNIaTh BHIBOJIbI

I10 pe3yJibTaTaM HUCCIICIOBaHUA

1.12

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH: IUIAHUPOBATh U3MEPEHMS,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIENysl NPEIIOKEHHOW HWHCTPYKLHHU, U

BBIYMCIIATH 3HAYCHUC BCIIMYHNHBI

1.13

1.14

1.15

CO6J'IIOI[E[TL ImpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C Ha60paTOpHBIM

obopyoBaHEM

XapaKTEpHU30BaTh IMMPUHIUIIBI H@ﬁCTBI/ISI HU3YUYCHHBIX HpI/I60pOB N TCEXHHUYCCKUX
YCTpOﬁCTB C 01'[0p0171 Ha WX ONHCaHHA, UCIIOJIb3Yys 3HAHUA O CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX

SBJIEHUN U HEOOXOAUMBbIe (PU3NUYECKHe 3aKOHOMEPHOCTH

pacino3HaBaTb MPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pLI 1o
CXEéMaM M CXCMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMbI JJICKTPUYCCKUX ueneﬁ C
MOCJICAOBATCIIBHBIM W MapaJlJICJIbHBIM COCAUHCHUEM 3JICMCHTOB, pa3jindasa yYCIIOBHBIC

0003HaYCHHS PJIEMEHTOB SJICKTPHUICCKUX ueneﬁ




1.16

MPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMANMIO O TPUMEPaX) MPAKTHUYECKOTO
HUCITIOJIB30BaHUA (1)I/ISI/I‘IGCKI/IX 3HAaHUU B HOBCGI[HGBHOﬁ KU3HU [OJId OGGCHG‘-IGHI/ISI
0€30MaCHOCTH TIpU OOpaleHHH C TpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHECHHSI 3JIOPOBbS M COONIOJCHUS HOPM OKOJOTHYECKOTO TIIOBEACHHS B

OKpYy>Karollleu cpene

1.17

1.18

OCYIIECTBIISATh OUCK MHPOpPMAIMK (PU3NYECKOro coaepkaHus B cetu VHTepHeT, Ha
OCHOBE MMEIOLIMXCS 3HAHUM W TYTEM CpPABHEHUS JOIMOJHUTENIbHBIX HCTOYHUKOB
BBIICTIATh MHGOPMALIMIO, KOTOpas SBISIETCS MPOTHBOPEUYUBONM WM MOXKET OBITh

HEJOCTOBEPHOMI

MCII0JIb30BaTh IIPU BBINOJIHEHUN YU4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATypy
(GU3UUECKOro CoAep)KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl ceTu IHTepHerT;
BJIa/IeTh NpUEMAMM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHPOpMALUU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO31aBaThb COOCTBEHHBIE NHCHMEHHBIE H KpaTKUC YCTHBIC COOGH.[GHI/IH, 06061112151
I/IH(l)OpMaHI/IIO N3 HCCKOJIbKMX HCTOYHHUKOB (1)I/I3I/I‘-ICCKOI“O COJZCpIKaHud, B TOM YUCJIIC
HY6J'II/ILIHO MNpEACTaBIATL  PE3YJIbTAThI HpOCKTHOﬁ nin HCCHeHOBaTeHLCKOﬁ
ACATCIIBHOCTH, IIPU 3TOM I'PpaMOTHO HMCIIOJIB30BAaTh I/I3y‘~I€HHI)II71 MOHSITUMHBIN armapar

Kypca (1)I/IBI/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.20

IpU BBINOJIHEHUU YYE€OHBIX IPOEKTOB W HCCIEIOBAaHUM (U3NYECKUX MPOIECCOB
pacrpenesaTe 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMU 33JauyaMH,
CIEINTHh 3a BBINOJHEHHMEM IUIaHA JEHCTBHM M KOPPEKTHPOBATh €ro, aJeKBATHO
OLIEHMBaThb COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTh TPYIIbI, BBICTPaUBATh

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOABJIAA TOTOBHOCTD pa3pCuiaTb KOH(i)J'II/IKTI)I

9 KUIACC
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HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iinyaTth ABJICHHUA 11O OINMMCAHHUIO UX XAPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘{CCKOC SABJICHUC

1.3

pacno3HaBaTb NPOSABJICHUC U3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBIICHUH B OKpYyXKaromem MHpe,

B TOM 4HcIe (PU3NUECKHE SABJICHUS B IPUPOJIE, IPU ITOM NEPEBOAUTH MPAKTUYECKYIO




1.4

1.5

1.6

1.7

1.8

3a/auyy B y4eOHYIO, BBIJICIATH CYIIIECTBEHHBIE CBOWCTBA (TpH3HAKH) (HHU3UUECKHUX

SIBJICHUN

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3UYECKUE SBICHHS, WCIONb3YS
(bu3nyecKkre BeIWYUHBI, P OMUCAHUM MPABHILHO TPAKTOBATH (PU3UYECKUN CMBICI
MCIOJIb3YEMBIX BEIMUWH, 0003HAYCHUS U €AMHUIIBI (PU3NICCKUX BEITUYHH, HAXOIUTh
(GbopMyIIbl, CBSA3BIBAIOLINE JAaHHYIO0 (PU3UYECKYIO BETMUUHY C JPYTHMMHU BEIUYUHAMM,

CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIIMUUH

XapaKTepU30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBICHUS WM TPOIECCHI, HCIIONB3YS
M3YYCHHBIE 3aKOHBI, IpPHU OSTOM JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3aIMMCbIBAThb €0 MAaTCMATHUYCCKOC BhIPAKCHUEC

OOBSCHATh (PU3MYECKHE IMPOIECCH M CBOKMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull  MPaKTHUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2 — 3 JIOTHYECKHUX I11aroB ¢ MTOMOIIbIO
2 — 3 Wu3yYEHHBIX CBOWCTBa (U3MUECKUX SBICHUH, (PU3MYECKHX 3aKOHA WIH

3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud (OHMparolMecs Ha cucreMy uU3 2 — 3 ypaBHEHHI),
UCTIOJB3Ysl 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (PU3NYECKHE BEITMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/lauM 3allMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIUE
W1 U30BITOYHBIE JAaHHbBIE, BBHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelleHnsl, TPOBOAUTH pAac4Y€Tbl M OLIEHUBATh PEATUCTHUYHOCTH IOJy4YEHHOTO

3Ha4YeHHS PU3MUECKOU BEIIMUYNHBI

pacro3HaBaTh MNpPOOJEMbI, KOTOpbIE MOXHO PEHIUTh MpPU HOMOLIM (UIUUIECKUX
METOJIOB,  UCIOIBb3ys  OINMCAHME  MCCICNOBaHMWs,  BBIIEIATH  IIPOBEPSEMOE
MIPENIIONIOKEHNE, OLICHMBATHh IIPABWJIBHOCTH IOPsiAKa IPOBEICHUS HCCIEIOBaHMS,

ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6HIOHeHHﬁ " OIIBITOB

1.9

IPOBOJIUTH OMNBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUH WM (PU3HUECKHX
CBOMCTB Te€N: CaMOCTOATEIbHO cOOMpaTh YCTaHOBKY M3 HU30BITOYHOrO Habopa

000pyZI0BaHUs, OMHMCHIBATH XOJ OMBITA U €r0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTH NMPH HEOOXOAWMOCTH CEpPHIO MPSMBIX W3MEPEHUH, OMpeAesss cpenHee
3HaYeHUE H3MepsieMON BeIM4YMHbI ((POKyCHOE paccTosiHuEe COOMparoliel JHMH3BI),

000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTENILHOro Iprubopa)

1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIMYUH C UCHOJIb30BAHUEM
NPSIMBIX HM3MEPEHUH: IUJIaHUPOBATh MCCIEAOBAaHUE, CAMOCTOATEIBHO COOMpATh
YCTAHOBKY, (DMKCHPOBaTh pPE3yJNbTaThl IOJyYEHHONH 3aBHUCUMOCTH (DU3NYECKUX

BCJIIMYHH B BUJC Ta6J'II/IHI/I Fpaq)I/IKOB, ACJIaTh BBIBOAKI IO PE3yjIbTaTaM UCCICAOBaHUA




1.12

1.13

IIPOBOJIUTh KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEIMUYMH: INIAHUPOBATh U3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY M BBIIOJHATH HM3MEPEHHS, CIEAYs
IIPEIOKEHHOW WHCTPYKLMM, BBIYMCIIATH 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATh

MOJIyYE€HHBIE PE3YJIBTAThI C YYETOM 3aJaHHOM MMOTPEIIHOCTH U3MEPEHUI

coOmoaTh TMpaBWiIa TEXHUKH OE30MAacHOCTH Tpu pabdore ¢ 1abopaTOpHBIM

obopynoBaHHUEM

1.14

pasznuyaTh OCHOBHBIC NMPH3HAKH M3YUYCHHBIX (PU3NUYECKHX MOJENICH: MaTepuaibHas
TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYCUHBIM MCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,

IIaHeTapHas MOACIIb aTOMa, HYKJIOHHAas MOACJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MNPUHLUIBI JIEHCTBUS HW3YYECHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C ONOPOM HA WX OTHCAHUS, HCIIONB3Yys 3HAHUS O CBOWCTBAX (PM3HMUECKUX

SIBJICHHH U H€O6XO,Z[I/IMLIC (1)I/ISI/I‘I€CKI/IG 3aKOHOMCPHOCTH

1.16

HUCIIOJIb30BATh CXCMbI M CXCMATHYHBIC PHCYHKHM HU3YUYCHHBIX TCXHUYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB N  TCXHOJOIHYCCKHUX IIPOHCCCOB IIpU
peuicHUuN y‘I€6HO-HpaKTI/I‘~I€CKI/IX 3aaa4, OHNTHUYCCKHUE CXCMblI I TOCTPOCHUA

M300paKeHU B IJIOCKOM 3epKajie U coOUparoieit muH3e

1.17

MPUBOJUTh MpUMEphl (HaXOAUTh HWHGOPMALMIO O TMpPUMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUW B IOBCEIHEBHON KHU3HU i1 OOECTeueHUs
06e30macHOCTH Npu oOpalleHMH ¢ MpuOopaMM M TEXHUYECKMMH YCTpOMCTBamH,
COXpAaHEHHs 37I0pOBbS U COOJIIOJIEHHUS HOPM SKOJOTMYECKOro TIOBEJACHUS B

OKpYJKalolllen cpese

1.18

1.19

OCYIIIECTBIATh MOMCK MH(pOpMauu (PU3HUECKOTO CoNep:KaHus B ceTu VHTepHer,
CaMOCTOATENbHO (OPMYIUPYsT TMOUCKOBBIN 3alpoc, HAXOIWUTh MYTH OMpPEaeNeHUs
JIOCTOBEPHOCTH TMOJYYeHHONH HHQOpPMAIIMK Ha OCHOBE HMEIOIIMXCS 3HAHUU W

JOITOJIHUTECIBbHBIX NCTOYHHUKOB

UCIOJIb30BaTh IPH  BBINOJHEHWH Y4YEOHBIX 3aJaHUM  HAY4YHO-TIOMYJSIPHYIO
auTeparypy (QpHU3MUEcCKOro COAep)KaHUs, CIPaBOYHbIE MaTepUalbl, PECypchl CETH
WnTtepHer; BnageTh MNpuUéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs

nH(OpMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.20

co3llaBaThb COOCTBEHHBIE IMCHbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE
nH(OpPMAaLlUM U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COAEpKAaHUSA, MyOIMYHO
IIPENICTABIIATh PE3YJIbTAaThl IPOEKTHOM WJIM UCCIIEOBATEIBCKOM EATENBHOCTH, MIPU
9TOM TPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM NOHATUUHBIM anmapar H3y4aeMoro
pa3gena (QU3MKM M CONPOBOXAATh BBHICTYIUIGHHE MIPE3CHTalMed ¢  y4éTom

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB




1.21

MIpU BBIMOJIHEHUHU YYE€OHBIX IMPOEKTOB M HCCIEAOBAaHUN (DU3MUECKHX MPOLIECCOB
pacrpenenaTbs 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a[a4aMH,
CIIEIUTh 3a BBHINOJHEHHEM IUIaHA NEHUCTBUH M KOPPEKTUPOBATH €ro, ajJeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJaJ B JCATEIBHOCTh TPYMIBI, BBICTPAUBATH

KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHG, IIPOSABJIAA TOTOBHOCTH paspeilaThb KOH(l)J'II/IKTI)I




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3J1eMeHThI COIePKAHMS
pa3aena 3JIEMEHTA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

®uzuka — Hayka o mnpupone. SABieHus npupoabl. Dusznueckue
11 SIBJICHUSI: MEXaHUYECKHE, TEIUIOBbIC, JJIEKTPUUECKHE, MArHUTHBIE,

CBE€TOBLIC, 3BYKOBBIC

@dusnyeckne BenMUYMHBL.  V3MepeHne — (QU3MUSCKHX — BEIHYHH.
1.2 @usnueckue npudopsl. [lorpemHocTs n3Mepenuit. MexayHapoaHas

CHUCTEMa CIUMHHNIL

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAHUA: H8.6J'IIO,Z[6HI/IC, IIOCTaHOBKaA
1 1.3 HAay4YHOro BOIIpOCa, BBIJIBUKCHHEC THUIIOTC3, OKCICPUMCHT 110

IIPOBCPKE I'IIOTE3, 0OBSICHEHHE H8.6J'IIOI[aeMOFO SABJICHUA

14 Onwucanue pU3MUECKUX SBICHUHN C MOMOIIBIO MOJIEIEH

[IpakTuueckue padbOTHI:

#H##Par###l3MepeHne pacCTOSHHIA.

L5 ##HHPar##H13mepenne 00bEMa KHUIKOCTH U TBEPAOTO TEA.
##HPar###Onpenenenue pa3MepoB MajbIX Tel.

###Par#H#13mepenne TemnepaTypsl IpU MOMOIIM KUAKOCTHOTO

TECPMOMETPA U JaTUUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

##HPar###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mephl.

24 OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BELLIECTBA
95 #H##Par### ]| prxenne yactuil BemecTBa. CBsi3b CKOPOCTH JIBHIKEHUSI
' qacTull ¢ Temneparypoil. bpoyHoBckoe nBmxenue, muddysus
2.3 B3aumopeiicTBre YacTHI BEIIECTBA: TPUTSHKEHUE U OTTAIKUBAHUE
5 H#H##Par##Arperataple  COCTOSIHUS ~ BEIECTBA: CTPOCHHUE Ta30B,
”4 KHUJIKOCTEH U TBEPABIX (KPUCTAIIIMUECKUX) Tesl. B3anMoCBs3b MexIy
' CBOWCTBAMH BEIECTB B pAa3HBIX arperaTHbIX COCTOSHUSAX M WX
aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
[IpakTuyeckue paboOTHI:
2.6 #H##Par###0nenka  guameTpa  aroMa  METOAOM  psmoB  (C

ucrnoiib3oBanueM ¢Gotorpaduii).




#H##Par###OnbIThI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
#HPar##H#OnbIThl 10 00HAPY)KEHUIO JEHCTBUSA CHII MOJIEKYJISIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanndeckoe JABHXKCHUC. PaBHOMepHOC n HEPAaBHOMEPHOC

3.1
JBUKEHUE
3.9 #H#Par####Ckopoctb. CpenHsii  CKOPOCTb MPU  HEPABHOMEPHOM
. JIBH>KEHUHU. Pacdy€r myTu U BpEMEHU JABUKECHUS
SBnenne wuHepuuu. 3aKoH HHepUMM. B3aumopeicTBue Ten Kak
3.3 MpUYMHa W3MEHEHUs CKOPOCTH J[BIXKEHHMsS Tel. Macca kak mepa
WHEPTHOCTH TeJla
34 #H#Par### lnotHocTh BemecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIE 00BbEMA BEIECTBA
3.5 Cuila Kak XapakTepUCTHKA B3aUMOICUCTBUS Te
36 Cuna ympyrocty u 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOIIbIO
' TUHAMOMETpa
3.7 H#HH#Par###SBnenue tarorenus u cuna Tspkectu. Cuia TSOKECTH Ha
' npyrux mianerax. Bec tena. HeBecomoctb
3 38 Cuna TpeHus. TpeHUE CKONBXKEHHUS WU TPEHHE IOKOoA. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 ##HPar###Cnoxxenue CUJ, HaNpaBICHHBIX MO OAHON HPAMOIA.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBWKEHHUA (IIapuKa B
KHUJKOCTH, MOJIEIM BJIEKTPUUECKOr0 aBTOMOOWIS U Tak Jaiee).
Omnpenenenue cpenHeld CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa
3.10 M0 HAKJIOHHOW miockocTu. OmpeneneHne MIOTHOCTU TBEPJOTO Tea.
OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHuUs
(mepopmaniu) TPYXKHHBI OT TPUIOKEHHOW CHIIBL.  OTBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJbKEHUSI OT Beca
TeJa M XapakTepa COMPUKACAIONTUXCS TTOBEPXHOCTEH
dusndeckue SBICHUS B TPUPOJIE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMUA
3.11 CKOPOCTSIMHM B UBOW M HEKMBOM NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B
MIPUPOJIC U TEXHHUKE
3.12 TexHu4eckue ycTpoicTBa: JUHAMOMETP, MOJIITUITHUKH
4 JIABJIEHUE TBEPJIBIX TEJI, XKUJKOCTEM 1 T'A30B




4.1

JaBnenue TtBEpHoro Ttena. CHocoObl yMEHBIIEHUS W YBEJIUYCHHS

JaBJICHUA

4.2

4.3

JlaBnenue ra3a. 3aBUCUMOCTb JIaBICHHUA I'a3a 0T 00bEMA, TEMIIEPATYPBI

[lepenaua naBinenust TBEPABIMH TEIaMH, KUAKOCTSIMU M Ta3aMU. 3aKOH

ITackang. ITneBMaTHUeCKHE MAIIMHEI

4.4

3aBHCUMOCTh JaBJICHHUA XKHAKOCTHU OT I‘J'IY6I/IHBI. r I/I,Z[pOCTaTI/I‘IeCKI/Iﬁ

napaznokc. Cooburaromuecs cocyabl. [ mapaBarnueckue MeXaHU3Mbl

4.5

Atmocdepa 3emnn u atMocdepHoe aaBieHue. [I[pHUMHbI CyIIeCTBOBaHUS
BO3AyIHOW o0onouku 3emiu. Ombir  Toppuuemnn. 3aBUCHMOCTD

aTMOC(bepHOFO JaBJICHUS OT BBICOTBI HaJl YPOBHEM MOPA

4.6

4.7

Usmepenne armocdepHoro naapneHus. [Ipubopsl ans  u3MepeHHs
aTMoc(hepHOro JaBICHHUS
JelictBUEe KUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HHUX TelO.

BrrtankuBaromias (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTyeckue paboTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B
KUAKOCTb 4vacTu  Tena. OmnpeneseHne  BBITAIKUBAIOLIEH — CHIIBL,
JCHCTBYIOIIEH Ha TeEJIO0, MNOrpyKEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHIJIBI, JEUCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOIIUE 3aBHCHUMOCTh
BBITAIKMBAIOIICH CHJIBI, IEUCTBYIONIEH Ha TEJIO B JKUIKOCTHU, OT 00BEMaA
NOTPY’KEHHOW B JKMAKOCTb 4YacTH Tejda U OT IUIOTHOCTH >KHUIKOCTH.
KoHcTpynpoBanne apeomerpa WIM  KOHCTPYMPOBAHME JIOAKH U

orpezieNieHne e€ rpy30nobEMHOCTH

4.10

411

duznyeckue sSBIECHUS B MPUPOJIE: BIUSHUE aTMOC(HEPHOTO JaBIEHUS Ha
JKUBOM OpraHusM, IIaBaHUE PbIO

TexHu4yeckne yCTPOMCTBA:  COOOIIAIOIIUECS  COCYABI, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHIA MPECC, MAHOMETP, OapOMETp, BHICOTOMED,

MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanunueckas pabota
5.2 MexaHn4deckast MOIIHOCTD
53 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TI0CKOCTh. [IpaBumio

PaBHOBECHSA pblUara




5.4 [IpuMeHeHne nmpaBuiia paBHOBECHUS phluara K 0JIOKY
56 «3o0s0ToE TIpaBUIIO» MexaHUuKd. KoadduiueHT nose3Horo aeicTBUs
' MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
58 [lonHas MexaHWuYeckas SHEprus. 3aKOH HM3MEHEHUS U COXPaHEHHS
' MEXaHUYECKON SHEPTrUun
[IpakTuyeckue pabOTHI:
###Par#H#Onpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM
5.9 JBMKEHUH Tejla [0 IOPU30HTAJIbHOM NOBEPXHOCTH. lMccnenoBaHnue
ycnoBuil  paBHOBecusi peruara. Wsmepenue KIIJ| HakinonHoit
10cKocTU. M3yueHue 3aKkoHa COXpaHEHHs] MEXaHUYECKOW SHEPTUU
5.10 ®u3nyYecKue SBICHUS B IIPUPOJIE: PbIYAlry B TEJIC YEIIOBEKA
511 TexHuueckue yCTpPOMCTBA: pblYar, NOABMKHBIA M HENOJBUKHBIN
' OJIOKHM, HAKJIOHHAS TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COePKAHUSA
pazaena 3J1eMeHTAa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOECHUS
6.1 BenlectBa. Macca M pasmepbl MoJeKysl. OIBITBI, NOATBEP)KIAOLINE
OCHOBHBI€ TOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUHU
6.2 Mogenu TBEPAOro, >KUAKOIO M Ta3000pa3HOTO COCTOSHMM BeIIECTBA.
' Kpucrannnueckue u amopgHble Tena
63 OOBbsicHEHHE CBOWMCTB Ta30B, XKMAKOCTEH U TBEPABIX TEJ HA OCHOBE
° ' MI0JIOKEHUN MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TernoBoe pacupeHne U CKaTHe
6.6 Temmnepatypa. CBsi3p TeMIEpaTypbl CO CKOPOCTbIO TEIUIOBOTO JBUKCHMUS
- YaCTHII
6.7 Buytpennss oHeprusi. CrnocoObl H3MEHEHHUs] BHYTPEHHEH OSHEpPrHH:

TETUIonepeiaya U COBEpIICHUE paOdOThI




6.8

BI/II[I:I TCIUIoNCpeaAavYu: TCIUIONPOBOJHOCTh, KOHBCKI M, NU3JTYUYCHUC

6.9 KonuuecTBo TeminoTel. Y aenpHas TEII0OEMKOCTh BELIeCTBa

6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOIO OallaHca

6.11 IInaBnenue W OTBepACBAaHUE KPUCTAUIMYECKUX BELIECTB. Y elbHas

' TEIUI0TA TJIaBJICHUS

[TapooOpa3oBanne u koHaeHcauus. Mcmapenue. Kumenwe. VY nenpHas

6.12 TEIIOTa MapooOpa3oBaHMs. 3aBHCUMOCTb TEMIIEpaTypbl KHICHHUS OT
aTMoc(hepHOro JaBiIeHUS

6.13 BnaxnocTs Bo3yxa

6.14 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs

615 [Tpuntuner padotsl TemmoBsix Asurareneit KIIJ[ temioBoro nsuratens.

' TeruioBbIe IBUTATENH U 3aIIMTA OKPYKAIOIIEH CPeIb

6.16 3aKOH COXpaHEeHHsI U MIPEBPAIICHHS SHEPTUU B TEIUIOBBIX MPOIEcCcax
[IpakTuyeckune paboOTHI:
#HAHPar#H##0nbpITel 10 OOHAPY)KEHUIO JEHCTBUSL CUJI  MOJIEKYJISIPHOTO
MPUTSDKEHUSL.
###Par####OnbIThl IO BBHIPAIIMBAHUIO KPUCTAIOB MIOBAPEHHON COJU HIIU
caxapa.
HHAPar###0nbITel IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.
###Par##OnpeneneHue naBiaeHus Bo3ayXa B OallJIOHE MIMPHUIIA.
H#AH#Par###0nbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh JABJIEHUS BO3JyXa
0T ero 00bEMa U HAarpeBaHUs WIIN OXJIAXKICHHSL.

6.17 ###Par###11poBepka runoTe3sl JUHEHHONW 3aBUCUMOCTHU JUITMHBI CTOJIOMKA

KUJKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATYPHI.
###Par###HaOmonenne W3MEHEHUs] BHYTPEHHEW OJHEPruM Tena B
pe3ynbTaTe Temonepeaadu 1 paboThl BHEITHUX CHIL.
###Par####lccnenoBanue SIBICHHUS TEIUIOOOMEHAa TMPU  CMENIMBaHUU
XOJIOJTHOM Y TOPSIYEN BOJBI.

#H##Par###OnpeneneHne KOJIWYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJIOW MpH
TEMI000MEHE C HarpeThIM METAJUIMYECKUM [IUIHH]IPOM.
#HH#Par###Onpenenenue yieiabHON TEIIOEMKOCTH BEIECTBA.

###Par### ccnenoBanue npoiiecca nCapeHusl.

###Par###0OnpeneneHrue OTHOCUTEIHLHOM BIIAKHOCTH BO3/TyXa.




###Par##0OnpeneneHue yaeapHON TENIOTHI IUIABICHUS JIbJA.

6.18

@dusnueckue SBJICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSIKCHHUE U
KalmUWJUTAPHBIC SABJICHUA B MPUPOAC, KPUCTAJUIBI B IIPUPOAC, HU3ITYUYCHUC
ConHiga, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa30BaHHE POCHI,

TyMaHa, HHEA, CHETa.

6.19

TexHuueckue yCTpoMcTBa: KaNMWJUISIPhl, HPUMEPBl  HCIIOJIb30BAHMS
KPUCTAIIJIOB, >KUJIKOCTHBIA TEPMOMETp, NaTUMK TEMIEpaTypbl, TEPMOC,
CUCTEMa OTOILICHUS! JOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnekTpusanus Ten. [[Ba posia aIeKTPUIECKUX 3apsiioB
BzaumoneiictBue 3apspkeHHbIX Ten. 3akoH KynmoHa (3aBUCMMOCTH CHITBI
7.2 B3aMMOJICMCTBUS 3aPSKEHHBIX TEJI OT BEIUYMHBI 3aps0B U PACCTOSIHUA
MEXTy TeTIaMU)

23 OnekTpuueckoe mnoje. Hanpsx€HHOCTh 3iekTpudeckoro noss. [IpuHiun
. CYMEPIIO3UIUH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

24 Hocutenu »snexTpuyeckux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUUECKUI
' 3apsan. Ctpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKHI

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- DNEKTPUUECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
. W cTOYHMKY TOCTOSITHHOTO TOKa

27 JleficTBUS DNMEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
. DJIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax

7.8 Onekrpuueckas nemnb. Cuina Toka. JNeKTpUYecKoe HapsKeHNe

7.9 CormnpoTuBiIeHUE MPOBOJHUKA. Y IETHHOE COTPOTHUBIICHUE BEIIECTBA

7.10 3akoH OMa 1J1s yyacTKa Lenu

7.11 [TocnenoBarenpHOE U MapauIeIbHOE COCTMHEHHE MPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH 2NIeKTpUUecKOoro Toka. 3akoH Jxoyms — JleHma

213 DNeKTpUYecKHue LEeNu U MOTPeOUTENH SIEKTPUUECKON SHEPTUU B OBITY.
' KopoTkoe 3ambikanue

7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB

715 MarnuTtHoe nosie. MarHuTHOE 1oJie 3eMJT U €T0 3HAUYCHHE IS )KU3HU Ha

3emite




OneiTr Opcrena. MarHuTHoe mosie yIeKTpudeckoro Toka. IlpumeHneHue

7.16
AJIEKTPOMArHUTOB B TEXHUKE
JleficTB€ MarHUTHOIO TMOJS HA MPOBOJHUK C TOKOM. DJEKTPOJABUTATEIb
7.17 MOCTOSIHHOTO TOKAa. MCHOJIb30BaHUE AJIEKTPOABUTATENEH B TEXHUUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE
218 Onpitel ®apanes. fIBneHue 3yeKTpoMarHuTHOW uHAYKuuu. [IpaBuio
' Jlenna
219 OnekrporeHepatop. CrnocoObl TONy4eHHUs OSJIEKTPUYECKONH OSHEPTUu.
' DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU
[TpakTuyeckue paboOTHI:
OnpITel 1O  HAOJIOACHUIO AJICKTPHU3ALMUA TeJl MWHAYKIUEH | TpH
COTIPUKOCHOBEHUH.
WccnenoBanue JeHCTBUS DJIGKTPUYECKOTO TIOJS HA TIPOBOJHUKH U
JIUBJICKTPUKH.
COopka u TpoBepKa padOTHI JEKTPUIESCKOH TSI ITOCTOSIHHOTO TOKA.
H3mepeHue u peryimpoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaMPsHKCHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YE€pe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.
OIIBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD 3JEKTPUUYECKOTO
CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUJIOIIAAU IONEePEYHOro
7.20 CEUYCHHS U MaTepHaa.

IIpoBepka mpaBuWiia CIIOXKEHUS HANPSDKEHUM IIPU  MTOCIEN0BATEIBHOM
COCIMHEHUH JBYX pe3ucTOpoB. IIpoBepka mpaBuia s CUJIBI TOKA IIPHU
napajjielIbHOM — COeAMHEHUuM  pe3ucrtopoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO0 TOKa, UAyIero dyepe3 pesuctop. OmnpeneneHue
MOIIIHOCTH ~ 3JIEKTPUYECKOIO0  TOKa, BBIAEIAEMOM HAa  PE3UCTOpE.
HccenenoBanue 3aBUCUMOCTH CWJIBI TOKA, UAYLIErO 4Yepe3 JaMIIOuKy, OT
HanpspkeHuss Ha Hel. Omnpepenenue KIIJ nHarpesarens. MccnenoBanue
MarHuTHOTO  B3aWMOJEHCTBHSI  IOCTOSIHHBIX  MarHuToB. M3ydeHue
MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB NpPU HMX OOBEIUHEHHH H
paznenenun. HMccienoBaHne JAEMCTBUS — DIIEKTPUYECKONO TOKA  Ha
MarHUTHYI CTpenKy. OIBITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHIIBI

B3aUMOJEHCTBHUSI KaTymlku C€ TOKOM MW MarduTa OT CHJIBI TOKa U




HaIpaBJIE€HUs TOKAa B KaTyike. M3yueHne NeiCTBUS MarHUTHOTO MOJIsl Ha
OpoBOAHMK ¢ TokoM. KoHcTpyupoBaHue u  u3ydeHHe pabOThI
anekrpoasurarens. M3mepenue KIIJ[ snekTpoaBuraTteabHONM YCTaHOBKH.
OmnbITEl MO HCCIEIOBAHUIO SIBIICHUSI DJIEKTPOMArHUTHOM WHAYKIIUU:
UCCJICIOBAHNE W3MEHEHUN 3HAUEHUS M HAIpPaBJICHUS WHIYKIIMOHHOTO

TOKa

dwusnyeckue SIBICHUS B IPUPOJIC: AIISKTPUIECKHE sSBICHUS B aTMocdepe,

7.21 AIIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MarHUTHOE TMoJie 3eMid, Apeud
IIOJIFOCOB, POJIb MArHUTHOTO T0JIs AJIS1 J)KU3HU Ha 3eMile, TIOJSIPHOE CHSIHUE
TexHudeckue yCTpPOMCTBA: DIEKTPOCKOI, aMIepMETp, BOJIBTMETD,
peocTar, CuU€TYMK JJIEKTPUYECKOM SHEpruM, 3IIEKTPOOCBETUTEIbHBIC
7.22 MPUOOPHI, HArPEBATEIIbHBIE JIEKTPONPHOOPHI (IIPUMEPHI), JICKTPHICCKUE
NPEIOXPAHUTENH, JICKTPOMArHHT, SJIEKTPOIBUTATENb TIOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA
9 KUIACC
Kon
pa3 Kon
[IpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
Jen JJIEMEHTa
a
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanunueckoe ABMkeHHe. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHHE
8.4 ###Par###HepaBHomepHoe mnpsMoiMHENHHOe JBMkeHue. CpemHss u
' MTHOBEHHAsI CKOPOCTH TeJla ITPH HEPAaBHOMEPHOM JIBHKCHHUU
8 8.5 VYckopenne. PaBHOYCKOpEHHOE NPSMOIMHENHOE IBUKEHHE
8.6 #HH#Par###CoboaHoe nanenue. OnbIThl [anumes
H#H#Par###PaBHOMepHOE JBIKEHHE IO OKpyxXHOCTH. Ilepmon u vactora
8.7 oOpamienus. JluneliHas u yrjoBas ckopocTu. LleHTpocTpemuTenbHOe
yCKOpeHue
8.8 ITepBsiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa




8.11

HH#Par##H [puHIIMT CyNIEPIIO3ULINU CUIT

8.12 Cwita ynpyroctu. 3akoH ['yka
813 #H##Par###Cuna TpeHHs: cujla TPEHHS CKOJBXEHUS, CUJIa TPEHUS IMOKOS,
' JIPYTHE BUJBI TPCHHUS
8.14 #HHPar###Cuna TsSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE
' CBOOOJHOIO MaJACHUS
8.15 JBuxenue 1uiaHer Bokpyr Comnnua. IlepBas kocMuyeckass CKOPOCTb.
' HesecomocTs 1 neperpysku
8.16 PaBHOBecHe MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO
817 ###Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHOW OCHIO BpPAILICHUS.
' MowmenT cuisbl. LienTp Tsbxectn
8.18 Nmiynsce tena. M3menenue ummyisca. IMImysnbsc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 H#HHH#Par###PeakTBHOE NBIKEHIE
8.21 Mexanndeckas paboTa U MOITHOCTh
8.22 Pabora cun TskecTH, ynpyroctu, Tpenus. CBsi3b dSHEpruu U paboThl
8.23 [ToTeHuuanbHas SHEPTUS TeNa, TOIHATOTO HAJl TOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHuuanpHas SHEPTUS CKATON TPYKUHBI
8.25 #Hi#Par###Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPrUn
8.26 ##HPar###3akoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[TpakTiueckue paboThI:
OnpezneneHue cperHEel CKOPOCTH CKOJBXEHUS OpycKa WM JBMIKEHHS
HIapuKa 10 HAaKJIOHHOH IiockocT. OmpesiesieHne yCKOpEHUs Teja IMpH
PaBHOYCKOPEHHOM JBM>KEHUH M0 HAKJIOHHOW TIOCKOCTH.
HccnenoBanune 3aBUCMMOCTH TYTH OT BPEMEHH MpPH PaBHOYCKOPECHHOM
JBIDKEHUU 0€3 HauaJIbHOM CKOPOCTH.
[TpoBepka THUMOTE3BI: €CIAM TIPH PABHOYCKOPEHHOM JBW)KCHUH 0€3
8.27 HAYaJbHOW CKOPOCTH TYTH OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO

COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJJUHAKOBHI.
HccnenoBaHne 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHIIBI
HOpMaibHOro  aAaBieHus. Ompeznenenue  kodpduuueHta  TpeHHUs
ckonbxkeHus. Onpenenenue xECTKOCTH NMPYXUHbL. OnpezeneHue padoThl
CWJIBI TPEHHUs NMpPH PAaBHOMEPHOM [IBIKEHUHM Tejla MO TOPU30HTAIBLHOU
noBepxHoctu. OmpezneneHue pabOThl CHIBI YHOPYroCTH MHpPHU TMOABEME

Tpy3a ¢ UCIIOJIB30BAHUEM HCTIOABMKHOI'O U ITIOABHUXKHOT'O 0J10KOB




828 du3nyeckue SABJICHUS B IpupoAc: MpPUIMBBI U OTJIIMBBI, ABHKCHUC IIJIAHET

ConaeuHoM CUCTCMBbI, PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

8.99 TexHu4eckue yCTpouCTBa: CIIUAOMETP, JATYMKHU MOJOKEHUS, PACCTOSTHUS
U YCKOPEHHsI, PaKeThI

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

Konebarenbnoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHMIA:

>4 NEepUO/I, YaCTOTA, aMILIUTY/1a
9.9 MaremaTuyeckuil U NpyXKUHHBIM MasTHUKU. [IpeBpalieHue sHepruu npu
' K0JIeOaTeTbHOM JIBUKECHUHU
9.3 3aryxatomue Konedbanus. Bernyxnennsie konedanus. Pesonanc
Mexanudeckue BoJiHbI. CBOWCTBa MeXaHMUeCKUX BOJIH. [IpomonbHbie U
94 MOTIepEYHbIE BOJIHBI. J[JMHA BOJNHBI M CKOPOCTh €€ pachpOoCTpaHEHUS.
MexaHHuYeCKHe BOIHBI B TBEPIOM Telle, CEHCMHUYECKUE BOJIHEI
9.5 3Byk. [')pomKkoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpa3Byk U yIbTpa3ByK
9 [TpakTuueckue paboThI:
OnpeneneHne 4dYacTOTBI W TMEpUoJa KOJEOAHWH MaTeMaTHIecKOro
MasiTHUKA.
Onpeznenenne 4acTOTHI U TIEPHOJIa KOIeOaHUH IPYKUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH MeproJia KojaeOaHUi MOJBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. VcchenoBanne 3aBUCMIMOCTH TIEpro/ia KojieOaHuit
NOPY)KUHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka He3aBUCHUMOCTH
nepuosia KoJiebaHui Tpy3a, MOJBEHIEHHOTO K HHUTH, OT MAacChl Tpy3a H
KECTKOCTH MPYKUHBL. M3MepeHune yckopeHus cBOOOIHOTO MaieHUs
95 dusnueckue SBICHHUS B TMPUPOJE: BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
' 3eMJIETpsICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0
99 TexHUYECKHE YCTPOUCTBA: IXOJIOT, HCIIOJIF30BaHHE yIbTPa3ByKa B OBITY U
' TEXHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
101 OJEeKTPOMAarHUTHOE Toje. JIEeKTpOMarHuTHele BOJHBI.  CBOHCTBa
' AIIEKTPOMArHUTHBIX BOJTH
10 10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mpupojga cBeta. CkopocTh cBera. BosHOBBIE

CBOWCTBA CBETA

10.4 [TpakTiueckue paboThI:
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I/I3yqu1/Ie CBOMCTB OJICKTPOMAriuTHBIX BOJIH C ITOMOIIBIO MOOMJILHOT'O

TenedoHa

10.5

dusnueckue SBICHUS B MPHUpPOJE: OMOIIOTHYECKOe JIeHCTBHE BUAMMOTO,

yIbTPapuOIETOBOIO U PEHTI€HOBCKOIO U3ITyYEHUI

10.6

TexHmueckne YCTPOﬁCTBai HCII0JIB30BAHUEC SJICKTPOMArdMTHBIX BOJIH IJIA

COTOBOI1 CBI3U

CBETOBbBIE ABJIEHUA

111

queBa;I MOACIb CBETA. HcTounuku cBeTa

11.2

[IpssmonuHeitHOe pacpocTpaHeHHe CBeTa

11.3

Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaKEHHS CBETA

11.4

115
11.6

HpeJIOMJ'ICHI/Ie cBera. 3aKoH IIpCIIOMJICHUSA CBCTA. ITonnoe BHYTPCHHCC

OTpakeHHE CBETa
JInnza. Xop nyyen B JIMH3E

OnrTuyeckas cucreMa Q)OToannapaTa, MHUKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3 xak onTuyeckas cucTeMa. BHI/ISOPYKOCTB H JaJIbHO30PKOCTb

11.8

11.9

11.10

Pasnoxxenue Oenoro cBeTra B CIICKTP. Omnbitel HproTona. CrnoskeHue

CIIEKTpaJbHBIX I[BETOB. /lucnepcus ceera

[IpakTuyeckune paboOTHI:

#H#Par###ccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHUs CBETOBOTO Jiydya
OT yrJja najaeHusl.

HHHPar###113yueHne XapakTepuCcTUK N300pakeHHsl MpeMeTa B IIIOCKOM
3epKaiie.

#H#Par### lccnenoBanue 3aBUCUMOCTH yIJla IMPEJIOMJIEHUS CBETOBOTO
Jy4a OT yIJia NaJeHHs Ha TPaHuLE «BO3JIyX — CTEKIION.
#e#Par###1lonyuenne n300paxeHU ¢ MOMOILBIO COOMPAOIIEH JIMH3HI.
###Par##0npenenenne (QOKYCHOTO PACCTOSIHUSI M ONTHUYECKOW CHUJIBI
coOuparoIien JTMH3BL.

H#HH#Par###OnbpITHI O Pa3I0KEHHUIO OEJIOT0 CBETA B CIIEKTD.
H#HAH#Par###OnNbITBL  TIO  BOCHPHUATHIO I[BETAa MPEAMETOB TMPH WX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (GUIIbTPHI

®usnyeckue sABICHUS B ipupoe: 3arMenus Cousnia u JIyHsl, 1iBeta tei,

ONTUYECKHUE sBJIEHUS B atMmocdepe (1Ber Heba, pedpaxius, panyra,

MUPAXK)

11.11

TexHuueckue yCTpOﬁCTBaI O4YKH, NCPUCKOII, ¢)0T0annapaT, OIITUYCCKHUEC

CBETOBO/IBI
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KBAHTOBBIE ABJIEHUA

12.1 Onsite Pesepdopna u mianetapraast Mmojienb atroma. Mogens aroma bopa
122 Hcnyckanne u morjomeHue cBera atoMoM. Ksautel. JIuHenuartbie
- CIIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHus
12.4 Crtpoenue aToMHOTO siipa. HykioHHas Mojiens aTOMHOTO sijipa. M30Torsl
12.5 PannoaktuBHble npeBpaiuenus. [lepuoa nomypacnaga aToMHBIX siiep
12.6 SnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsA0BOrO U MacCOBOTO YHCE
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
12.8 Peakuuu cuntesa u nenenus snaep. crounuku sHepruu ConHIa U 3BE3]
129 SInepnas sHepreruka. /leficTBHE paguOAaKTHUBHBIX M3JIYYCHHMM Ha >KUBBIC
' OpraHU3MBI
[TpakTuueckue paboThI:
Habmro1eHue CIomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHUE DHEPIHMHM YACTHUIBI M0 TOPMO3HOMY
nyTH (1o potorpadusim).
W3mepenune paaroakTuBHOTO hoHa
duznyeckue SBICHUS B MPHUPOJE: €CTECTBEHHBIM pagloaKTUBHBINA (OH,
12.11 KOCMUYECKHUE JIy4H, PAAUOAKTUBHOE M3JTyYEHUE MPUPOTHBIX MUHEPAJIOB,
JIEMCTBHE PAJUOAKTUBHBIX U3JIyUYEHUN HAa OPTaHU3M YEJIOBEKa
1919 TexHuuecKkne yCTpONCTBA: CHEKTPOCKON, WHIMBUIYaIbHBIA HO3UMETP,

kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
npose
psieMo
ro
TpebdoB
aHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€T0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3NKK B HAy4YHOW KapTHHE MHUPA; cPOPMUPOBAHHOCTH 0A30BBIX
IIPEJICTaBICHUNA O 3aKOHOMEPHOM CBSI3U U MIO3HABAEMOCTH SIBJIEHUI IIPUPOJBI, O POJIN
JKCIEpUMEHTa B (U3HMKe, O cucTteMooOpasyromei pond (GU3UKH B PA3BUTHU
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJOIHH, 00 3BOMIONMY (PU3NYECKUX 3HAHUN U UX
pOJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHOM KAapTUHE MHpa, O BKIJIAJE POCCUHCKUX U
3apyOeXKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OObBSICHEHHE IPOLIECCOB

OKPYKaIOIIEero MUpa, pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHMS O BMJAX MaTepuu (BEIIECTBO MU II0JIe), O JBHWKEHUM Kak crocole
CYIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJSIPHOI TEOpUHN CTPOEHHs BELIECTBA, O
¢u3nyecKkol  CyHIHOCTH  SIBJIEHUH  NpUpoAbl  (MEXaHMYECKUX,  TEIJIOBBIX,
AJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iuyarh SIBIECHUS IO ONUCAHMIO UX
XapaKTEpHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NYECKOE
SBJICHHE; YMEHHUE PpACIMO3HaBaTh MPOSIBIEHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B

OKpY’KaroIlleM MUPE, BBIIEISS UX CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKU)

Bnagenne ocHoBamMHM MOHATUHHOTO amnmapara U CUMBOJIMYECKOTO SI3bIKa (PU3UKU U
UCIIOJIb30BaHUE UX JIJIS pellleHus] y4eOHbIX 3a/1a4; YMEHHUE XapaKTepu30BaTh CBOMCTBA
Tel, (U3NYECKUE SIBIEHHUS M MPOLECChl, MCMONb3yd (yHIaMEHTaIbHbIE U

OSMIIUPUYICCKHUEC 3aKOHBI

YMeHHne OmuchIBaTh HU3YYCHHBIC CBOICTBa TE€I U (I)I/IBI/I‘-ICCKI/IC SABJICHUSA, HUCIIOJIB3YS

(U3UYECKHE BETUIMHBI

Bnanenue ocHOBaMHM METO/IOB HAay4HOTO IMO3HAHUA C YY4ETOM COOJIIOJIEHUS IPABHI
0e30macHOro Tpyza: HabmoaeHne PU3NIECKUX SIBICHHIMA:

YMEHHE CaMOCTOSATENbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOIO
Habopa 00OpyIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ OMNBITA W 3alMCHIBaTh €0
pe3yabTaThl, OPMYIUPOBATH BBIBOBI;

MPOBEJCHNE TMPSMBIX M KOCBEHHBIX H3MEpPEHHH (PU3MUEeCKUX BEIMYMH: yMEHUE




IUIAHUPOBAaTh ~ M3MEPEHHUs, CaMOCTOSITENIbHO  coOUpaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY MO HWHCTPYKLHUM, BBIYUCIATH 3HAYCHHE BEJIMYMHBI M aHAIMU3UPOBATH
MOJTy4YEHHBIE PE3YJbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH PE3yIbTATOB U3MEPEHUH;
MIPOBE/ICHUE HECIIOKHBIX OSKCICPUMEHTAIBHBIX HCCIEIOBAHUN; CAMOCTOSTEIbHO
coOuparh JKCHEPUMEHTAIbHYIO YCTAaHOBKY U MPOBOJUTH HCCIEIOBAHUE IO
WHCTPYKIIUH, PEACTABISATh MOTYYCHHBIE 3aBUCUMOCTH (PU3NYECCKUX BEIMYMH B BHJIC
TabIuIl U TpaduKOB, YUYUTHIBATh MOTPEUIHOCTH, J€JaTh BBIBOABI MO pe3yibTaTaM

HCCICA0BaHUA

[TonnMaHme XapakTepHBIX CBOMCTB (M3MYECKHX MoOjeiel (MarepuanbHas TOYKa,
abCOJIIOTHO TBEPJOE TEJIO, MOJEIM CTPOCHMS Ia30B, KHUJIKOCTEH U TBEPABIX Tell,
IUIaHEeTapHasT MOJENb aToMa, HYKIOHHAas MOJENb AaTOMHOIO s/pa) U yMEHHE

IMPUMCHATb UX IJIA 0OBsICHEHHS (1)I/I3I/I‘16CKI/IX IIpoucccoB

YMeHue OOBSACHATh (PU3MUECKHE MPOLECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi IIPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B YacCTHOCTH,
BBISIBJIATh NPUUMHHO-CIICICTBEHHBIE CBA3M U CTPOUTHh OOBSICHEHHE C ONOpOM Ha
U3y4CHHBIC CBOMCTBA (PM3UYECKUX SIBICHUH, (pU3MUecKie 3aKOHbI, 3aKOHOMEPHOCTH U

MOJEIN

YMenue pemiats pacuéTHeie 3a7auu (Ha 6a3e 2 — 3 ypaBHEHHIl), UCIIONb3YS 3aKOHBI U
(bopMyIibl, CBS3bIBAIOLINE (PU3HUECKHE BEIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPAaTKOe
yCIIOBHE 33/1a4M, BBISBIATH HEJOCTAIOLINE JAaHHBIE, BHIOUPATh 3aKOHBI U (OPMYIIHI,
HeoOXoauMble s €€ pelIeHMs], UCIOJIb30BaTh CIPaBOYHBIE JaHHbIE, MPOBOJUTH
pacyéTbl M OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOIO 3HaueHus (Qusnueckon
BEJIMYMHBI; YMEHHE ONPENENIATh Pa3MEPHOCTh (PU3NUECKON BEIMYUHBI, MOIYyYECHHOU

IIpu pCHICHUU 3a1a4n

YMenue xapakTepu3oBaThb MPUHIMIBI JCHCTBHS TEXHUYECKUX YCTPOMCTB, B TOM
qrciie OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOIECCOB MO HUX
OTIMCAHUIO, UCIIONB3Ysl 3HAHUS O CBOMCTBAX (PM3WUYECKHUX SIBIICHUNM W HEOOXOJIUMBIC

(I)I/IBI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

10

11

YMeHue UCIob30BaTh 3HAHUS 0 (U3NYECKUX SBJICHUSAX B IMOBCEIHEBHON JKU3HU IS
oOecrieueHHss 0O€30MacHOCTH TpU OOpameHMH C OBITOBBIMU MpubopamMu U
TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPAHEHHUS 310pPOBbS M COOJIOAECHUS HOPM
9KOJIOTHYECKOTO TIOBEICHHUS B OKpYXKAIOWIeH cpene; MOHMMAaHWE HEOOXOAMMOCTH
OPUMEHEHHUS  JOCTHXKEHMH  (PU3MKM W TEXHOJNOTHH i1 palMoHaJbHOTO

MPUPOIONOIB30BaAHUS

OneIT TOWCKa, TpeoOpa3oBaHUS H TMPEIACTaBICHUS HHPOpMAUK (PU3UIECKOTO




COJIep’KaHusl C MCMOJIb30BaHHMEM HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM;
YMEHHE OLIEHUBATh JOCTOBEPHOCTh IOJyYeHHOW HWH(pOpMAIMM HAa OCHOBE
MMEIOIINXCA 3HAHWM W JIONOJIHUTENIbHBIX MCTOYHHMKOB; YMEHHME HCIIOJIb30BaTh MpPHU
BBIMOJIHEHUH y4YeOHBIX 3a/JaHUil HAy4YHO-TIOMYJSPHYIO JHUTEparypy (usmueckoro
COJIepXaHUsA, CIPAaBOYHBbIE MaTepuaibl, pecypcsl cetu VIHTepHeT; BianeHHe
0a30BBIMH HaBBIKAMHU MPe0OpazoBaHMs WH(GOPMAIIMK U3 OJHOH 3HAKOBOH CHCTEMBI B
JIpYTYyIO; YMEHHE CO37aBaTh COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE MH(POPMAITUU U3 HECKOJIBKIX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanunyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCUTEIBHOCTD
' JIBUKCHUS
19 PaBHOMepHOE 1 HepaBHOMEpHOE JBUkKeHHE. CpeaHsis ckopocTh. Popmyna AJisi BEIUUCICHUS
' cpeaneli ckopoctu: V = S/t
PaBHOMepHOE MpsAMOTUHEHHOE TBUXKEHUE. 3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B
5 x(f)=x,+vt
1.3 ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO ABUKCHUSI: -
I'padviku 3aBUCHMOCTH OT BpEMEHH MAJI MPOEKIMH CKOPOCTH, MPOCKIMH MEepeMeIeHHUs,
MyTH, KOOPAUHATHI IPYU PABHOMEPHOM MPSIMOIMHEHHOM ABH)KEHUU
3aBHCHUMOCTh ~ KOOpJIMHATHl Tela OT BPEMEHH B clyyae pPaBHOYCKOPEHHOTO
2
Sel(f) =, #i+ay* %
MPSIMOJIUHEIHOTO JIBUKCHHUS:
DopMyIIbl AJI TPOCKIIUU TIEPEMENICHHS, MPOSKIIMU CKOPOCTH U MIPOCKIIUU YCKOPEHUS MPU
PaBHOYCKOPEHHOM MPAMOJIUHEHHOM JABUKEHUU:
14 .sx(r)=u{,x-a‘+ﬂx-i.
2
U.r('f] =Up, T4, 1,
a (1) =canst,
U:.T: - l')I.TI =2{.'_T5_T
I'padukn 3aBUCHMOCTH OT BpPEeMEHHM MJs TPOEKLIUU YCKOPEHUS, MPOEKIHUU CKOPOCTH,
MIPOCKIIUHU TIEPEMEIICHUS, KOOPUHATHI MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBU)KEHUU
CBobognoe magenue. GopMyIibl, ONMUCHIBAIONINE CBOOOAHOE MaJeHUE TeNa MO BEPTUKAIU
L5 (mBW>KEHWE TeJa BHHW3 WM BBEPX OTHOCHTEIBHO TIOBEpPXHOCTH 3emiu). ['paduxu
' 3aBUCUMOCTH OT BPEMEHHU I MPOEKINH YCKOPEHHsSI, TPOEKIIMH CKOPOCTH U KOOPAMHATHI
MIpU CBOOOTHOM TAJICHUH TeJIa TI0 BEPTHKATIH
CKopoCTh PaBHOMEPHOTO JBIKEHUS TeJa TI0 OKpYXKHOCTH. HarpaBieHnue ckopocTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTH U TIEpUOJT 0OpaleHus:
1.6 _ 2mR
CETT
HentpoctpemurensHoe yckopeHue. HampapiieHne UEHTPOCTPEMUTETBHOTO YCKOPEHUS.




2

a. - L
“ R
Dopmyia 171 BBIYUCIECHUS YCKOPEHUS:
1
Vo= ?
®dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
m
1.7 = F
Macca. [InotHOCTH BemecTBa. @opMyina Ui BBIYUCICHUS IUIOTHOCTH:
1.8 Cuna — BektopHas gusnueckas BenuurnHa. CloskeHne Cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
. F=m-d
1.10 Bropoi 3akon HproTona:
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, JEHCTBYIOIIEH Ha TEJIO
111 y y Fya=-F
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
Tpenue nokos u TpeHue ckonbxeHus. @opmyna I BBIYKUCICHUS MOAYISI CUJIBI TPEHUS
1.12
Fp=u-N
CKOJIbYKEHUSI:
Hedopmarnus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH YOpyrou negopmanuu
1.13
F=k-Al
(3akon I'yka):
My -1y
F=G- -1 _2
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS: R
114 Cuna TshkecTu. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyna 75 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHocTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopocts. HeBecomocTs 1
Heperpy3Ku
p=md
1.15 Nmnynbe Tena — BeKTopHas pu3nyecKkas BeJIUYUHa.
Nmnynbe cuctemsl Ten. 3Menenne umnysnbca. UMIynbe Cuiibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI Te:
1.16 P=nyly +m, U, =const
PeakTuBHOE ABMKEHNE
A=Fscosu
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
1.17

Mexannueckass MOIITHOCTE:




1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJISA BBIYUCIICHUA KHHETHYECKOM

HE)E
E =——
2
SHEPIUHU:
TeopeMa o kuHeTHUecKoU sHeprun. Popmyra s BBIYUCICHNS TOTCHIMAIBHON SYHEPTUH

TCJ1a, IOAHATOIO

E _ =megh
Han 3emnéit: £ <

1.19

1.20

1.21

1.22

1.23

1.24

E=E;+E
r
Mexanuyeckas dJHEeprus:

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

HpOCTI)IC MEXaHHM3MBEI. «30JI0TO¢ IIpaBHJIO» MCXAHUKHU.

Ppruar. Moment cuiier; M - Fl.

M +M, +..=0

VYcnoBue paBHOBECHS pblyara:

n= Anonessan

~ o A‘S& O2HHA R
[ToxBroxHBIN 1 HenoABHWKHBINA 0J10kK. KITJ] mpocThIX MeXaHU3MOB, TRAEHE

JlaBiieHure TBEPAOTO TENa.
_F
; P=g-
®opMyna 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOTO Tena:
JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
FHI[pOCTaTI/I‘IGCKOC JaBJICHUC BHyTpI/I KHUIOIKOCTH.
p=pgh+p.,
dopMyna 17151 BBIYMCICHUS 1aBJIICHUS] BHYTPHU KUIKOCTH:

3axoH [lackans. I'mapaBnudeckuii mpecc

3akoH Apxumena. Popmyna JUisi ONPENENCHNs BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH Ha
) Fam =PEV
TeJ0, HOrpyXEHHOE B )KUJKOCTh WJIU Tas3:

YcaoBue nmiaBanus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIAaBAHUEC

Mexannyeckue KoJjiebaHus. AMIUIUTYIA, TEpHON W dYacToTa Kojebanuit. dopmyna,

1
VET
CBA3bIBarOIIasd 4aCTOTy U ICPUO] KoJIeOaHuii:

1.25

MaremaTHueckuili U NMpyXKUHHBIA MasTHUKH. [IpeBpaiienue sHepruu Npu KosiedaTeabHOM




JIBUKCHUU

1.26

3aryxatomue Konebanus. BeinyxeHusie konebanus. Pezonanc

1.27

1.28

MexaHu4eCcKrue BOJIHEL HpOIlOJIBHBIG U MIONCPCUYHBIC BOJIHBI. I[HI/IHa BOJIHBI U CKOPOCTb

pacnipoctpanerus ponmer 0 = U T

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHMIE ABYX CpPEN.

Nudpa3Byk u yabTpa3Byk

1.29

IIpaxmuyeckue pabomul

W3mepeHue cpenHeill MIOTHOCTH BELIECTBA; apXMMEJOBOH CHIIbI; >KECTKOCTU INPYXKHUHBI;
KO3 pHUIHUEHTa TPEHUS CKOJIbKEHUS; PaOdOThl CHIIBI TPEHHS, CHIIBI YIPYTOCTH; CpeaHEn
CKOpPOCTH JBM)KEHUS OpycKa 0 HaKJIOHHOW INIOCKOCTH; YCKOPEHHs OpycKa Ipu JIBUKEHUH
10 HAKJIOHHOM IIOCKOCTH; YacTOThl U NepHoa KojaeOaHUN MaTeMaTH4ecKOro MasiTHUKA;
YacTOThI U MEPHUO/Ia KOJIeOAHNH NPYKUHHOI'O MasiTHUKA; MOMEHTA CUJIbl, IEHCTBYIOIIErO Ha
pBI4ar; paboThl CHUJIBI YIIPYTOCTH TPHU MOIBEME Ipy3a C TOMOIIBI0 HEMOJABI)KHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OJIBUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa NOrpyKEHHOM YacTH Tejla U OT
IUIOTHOCTH KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOILEH CHUJIBI OT MAacChl Tela; CHIIbI
TPEHUSI CKOJIbKEHHSI OT CHJIbBI HOPMaJIbHOTO JABJIEHUS U OT POJa IOBEPXHOCTH; CHIIbI
YIIPYrOCTH, BO3HUKAIOLIEH B HpPY)XHWHE, OT CTENEHU AepOopMalliu IMPYKUHBI, YCKOPEHUS
Opycka OT yrja HakJOHAa HampaBisgiolel; meproja (YacToThl) KoJieO0aHWM HHUTSHOTO
MasTHUKA OT JJIMHBI HUTH; NIepuoJia KoieOaHUi NMpyKMHHOTO MasiTHUKa OT MacChl Ipy3a U
KECTKOCTU TMPYXKHUHBI, HCCIEIOBAaHUE HE3aBUCHMOCTH IepuoJia KojeOaHUN HUTSHOTO

MasiTHUKA OT MACChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

1.31

2.1

Dusuueckue sA61eHUA 6 npupooe: IPUMEPH ABMKEHHSI C pa3IMYHBIMU CKOPOCTSIMH B 5KHUBOI
U HEXHUBOW NMPUPOAE, NEHCTBUE CUIIBI TPEHUS B NMPHUPOJE U TEXHUKE, MPUIMBBI U OTIIUBBI,
nBrkeHue IuaHeT COJIHEYHOM CHUCTEMBI, PEAaKTHBHOE IBM)KCHHE >XUBBIX OpPraHM3MOB,
pplyard B TeJ€ 4YeJNOBEKa, BIUSHUE aTMOC(EpPHOro MaBICHUS Ha >KUBOM OpraHusM,
IUTaBaHUE PBIO, BOCIPHUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, X0

Texuuueckue ycmpoticmea: CUUAOMETP, JAaTUYUKU TOJOXKEHHSI, PACCTOSHUS U YCKOpPEHUS,
JUHAMOMETp, MOJIIWIHUKH, pPAaKeTbl, pblYar, MOJBUXHBIM M HEMOABWKHBIA OJOKH,
HAKJIOHHAS IJIOCKOCTb, ITPOCThIE MEXAaHU3MBbI B OBITY, COOOIIAIOIINECS COCY/Ibl, YCTPOMCTBO
BOJIONIPOBO/IA, THUPABIMYECKH Mpecc, MaHOMETp, OapoMmeTp, BBHICOTOMEp, MOPIIHEBOU

HAacoC, apeoMeTp, IXO0JIOT, UCTIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
TEITJIOBBIE ABJIEHUA

OCHOBHBIC MOJIOKECHUS MOHCKYHHpHO-KHHeTquCKOﬁ TCOpHUU CTPOCHHUA BCIICCTBA. Mogaenn

TBEPIIOTO, KHUIAKOTO M Ta3000pa3HOTO COCTOSIHMM BemecTBa. Kpuctammnueckue u




amop¢HBIe Tena

JIBrxkeHue wyacTul, BemlecTBa. CBs3b CKOPOCTH JIBHXKEHHMSI YacTHUIl C TEMIIEPaTypoOu.

22 bpoyHoBckoe nmkenue, nuddys3us
2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
2.4 TennoBoe pacmmpeHue u cxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sHeprusa. Paborta m Temiomnepenada Kak CrIocoObl M3MEHEHHs BHYTPEHHEH
' SHEpPIrun
2.7 Bunsl Tenonepenayun: TeIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4EeHUE
HarpeBanue u oxnaxaenue tea. KonuuecTBo TeIoTsl. Y iesibHas TEI0EMKOCTb!
2.8 Q:mn[fz—fl]
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIEcCcax. Y paBHEHUE TEIUIOBOTO OalaHca:
2.9
O+0,+..=0
210 Hcnapenue u xoHaeHcanus. M3MeHeHHe BHYTpEHHEH >HEPruM B IPOLECCEe UCHAPEHUs U
' KoHJeHcalu. Kunenue sxuakoctu. Y aenbpHas Temiora napoodpasosanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne M Kpuctayumzauus. V3MeHeHMe BHYTpEHHEW SHEpruM MNpH IUIABICHUU U
2.12 ?L_Q
KpUCTaJUIM3alUK. Y eJbHAas TEII0Ta IIABICHUS: m
2.13 BHyTpeHHsIsl )HEpIUsi CrOpaHus TOIUIMBA. Y JieIbHAasl TeIUIoTa Cropanust tormuisa: g = Q/m
2.14 [Tpununs! paboTs! TemnoBbix Apurareneil. KI1/1 teruioBoro apuratens
IIpakmuyeckue pabomul
W3mepenne ynenpHOW TEIUIOEMKOCTH METaUTHYECKOTO IMIMHIPA; KOJHMYECTBA TEIUIOTHI,
MOJyYEHHOTO BOJIOW KOMHATHOM TeMmepaTypbl (UKCHPOBAaHHOH Macchl, B KOTOPYIO
215 OIyIIEH HArpeTHId IWIMHAP; KOJIMYECTBA TEIIOTHl, OTJAHHOTO HATPETHIM IWJIWHAPOM,
' 1ocjae ONMYCKaHUsl €ro B BOJAY KOMHATHOH TeMIepaTypbl; OTHOCHUTEIBHOW BIaKHOCTH
BO3/yXa; YACIbHON TEIUIOTHI IUIaBJIICHUS Jbaa. MccienoBaHne M3MEHEHHs TeMIepaTypbl
BOJIBI TIPU PA3IIMUHBIX YCJIOBUSX; SBICHHS TEIUIOOOMEHA MPHU CMEIIWBAHUHM XOJOTHOW
ropstueil Bofpl; mpoliecca ucnapeHust
DQusuueckue asienus 6 npupooe. OBEPXHOCTHOE HATSXKECHHE M KalWJUISIPHBIE SIBICHUS B
2.16 MpHUPOJIe, KPUCTALIBI B TMpHpoje, minydeHne CoiHIa, 3amep3aHre BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHuE POCHI, TYMaHa, HHEsl, CHera
2.17 Texnuueckue ycmpoticmea:  KanWwUISpbl, TPUMEPbl  HUCIHOJIb30BAaHUA  KPHUCTAILIOB,




KUJKOCTHBIM TEPMOMETpP, NATUYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOIUICHUS JOMOB,

TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpuszanus Tel. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia
34 Onektpuueckoe mnosie. Hanpspk€HHOCTD anekTpuueckoro mojst. I[lpuHuun cyneprno3unuu
' ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsaoB. [[eHCTBHE AMEKTPUYECKOTO MOJIL Ha DJIEKTPUUECKHE
' 3apsbl. [IpOBOAHUKY U JTUAIEKTPUKU
[TocTostHubIN  2nekTpuyeckuii TOK. JledicTBus »siexkrtpuyeckoro Toka. Cuiia ToOKa.
3.6 Hamnpsoxenue.
I=q/t,U=A/
3.7 DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R =plis
3.8 3akon Oma a5 yuactka snekTpuueckoi menu:l = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I, =1, U=U,+U,. R=R,+R,
39 [TapannensHOE COeIMHEHNE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=1I+1 R:%.
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 0=I"-R-t
3akon Jlxxoynsa — Jlenmna: =
312 OneiT Opcrena. MarHuTHOE MOJ€ TPSIMOTO MPOBOJAHHMKA C TOKOM. JIMHMKM MarHUTHOU
' WHTYKITAH
3.13 MarsuTHO€ 1MoJie TOCTOSIHHOTO MaruuTa. B3anmoielicTBie MOCTOSTHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJII HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoOMariuTHOM UHAYKIMU. [Tpasuino Jlenna
IIpakmuyeckue pabomul
3.16 N3mepenne 21eKTpUIeCcKOTO COMTPOTHBIICHHS PE3UCTOPA; MOIITHOCTH AJIEKTPHUECKOTO TOKA;

pabOThI AIMEKTPUIECKOTO TOKA.




I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHUJIbBI TOKa, BO3HUKAIOIICTO B MPOBOIAHHKCE (peBI/ICTOPI:I,
HaMHO‘IKa), OT HAIIPsKCHHUA Ha KOHIAX IMIPOBOJHHUKA;, 3aBUCHUMOCTH COIIPOTHUBIICHUSA OT
JJIMHBI MIPOBOAHUKA, IJIOIAAN €0 HNONMECPCYHOI'0 CCUCHUA U YACIBHOI'O COIIPOTUBIICHUS.

HpOBepKa mpaBujia JJId JICKTPUYCCKOI'O HAIIPSXKCHUA IIPH ITOCICA0BATCIbHOM COCAUHCHNU
MMPOBOAHUKOB,; IMpaBujia IJId CHUJIbI JJICKTPHUYCCKOI'0 TOKa IpH HapalJICIbHOM COCAWMHCHUU

MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue sA61eHUA 8 npupode: OJICKTPHUYCCKUC SBJICHUA B aTMOC(l)CpC, SJICKTPHUYECCTBO

3.17 KUBBIX OPraHNU3MOB, MATHUTHOE T0JIe 3eMIId, Apel( MOITFCOB, POIbL MATHUTHOTO TIOJIS JUIS
KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texuuueckue ycmpoiicmea: 5SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAaT, CUETUYHUK
318 QJIEKTPUYECKOW  DHEPTrUM,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPBI,  HarpeBaTeIbHBIC
' ANEeKTpOnpUOOpsl  (MIpPUMEPHI),  DIEKTPUYECKHE  MPEAOXPAHUTENH,  DIIEKTPOMATHUT,
AJIEKTPOBHUTATEINh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DneKkTpoMarHuTHEIE BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaenb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcust cBera
324 Jlunza. Xop nyueit B mun3ze. OKyCHOE pacCTOSHUE TUH3BL. ONTHYECKast CUjla TUH3bI:
' D=1/F
3.25 I'na3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuueckue pabomol
#HH##Par###lI3mMepenne ONTUYECKONW CHIIBI COOMpArOIIe JIMH3bI; (POKYCHOTO pPacCTOSHUS
coOuparoleit JTMH3BI (10 CBOMCTBY paBEeHCTBA pa3MEpOB MpeAMETa U U300pakeHUsl, KOoraa
3.26 MPEAMET PACIIONOKEH B TBOMHOM (OKYCE), MOKA3aTENsI MPETOMIICHHS CTEKJIa.
###Par#t#ccnenoBanue cBoiicTBa N300pakeHHUsI, MOTYYSHHOTO C MMOMOIIBI0 coOuparoieit
JMH3BI;, M3MEHEHUs! (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JIMH3;, 3aBUCUMOCTH YTJa
MPEIOMIICHHsI CBETOBOI'O JIyda OT YIJia MaJeHUs Ha TPaHUIIe «BO3AYX — CTEKIIO»
3.97 Qusuueckue sgnenus 6 npupoode: 3arMmenHuss ComHna u JIyHbl, 1BeTa TeJ, ONTHYECKHUE
' siBIeHUS B aTMocdepe (1BeT Heba, pedpakuus, pagyra, MUPaK)
3.28 Texnuueckue ycmpoticmea. 0O9KH, IEPUCKOIIL, POTOAITIAPAT, ONITUIECKHE CBETOBOIBI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmnsiTel Pe3epdopaa mo paccesturo anbda-yactui. [InanerapHas Moaens aTroma
4.3 CocraB atromHoro siipa. M3oTomns




4.4

IIepuon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Dusuueckue A61€HUA 6 NPUpoOe. ECTECTBEHHbIN PalOaKTUBHBIN (OH, KOCMUUECKHE JTyUH,
4.6 paZlnOaKTUBHOE M3JIy4Y€HUE IPUPOIAHBIX MUHEPAJIOB, JEHCTBUE PaIMOAKTUBHBIX W3ITy4EHUN
Ha OpPraHu3M YeJIoBeKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, HHAUBUIYaIbHbIM JO3UMETp, Kamepa BuiabcoHa,

AACPHasd SOHEPIEeTUKa




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

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



