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MNOSICHUTEJIBHAS 3AITUCKA

[Tporpamma no ¢gu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl COCTaBJICHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, npexactraBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

[IporpaMmMa opHeHTHpOBaHA Ha LEJIEBbIE MPUOPUTETHI TyXOBHO-HPAaBCTBEHHOT'O PA3BUTHS,
BOCIIUTAHMUS M CcoLMaIM3anuu oOydaromuxcs, chopMylHpoBaHHbIE B paboueil mporpamme
Bocriutanust MAOY «COLI Ne 7 umenu U.U. JI€Buna.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaraM  OOydeHHs, a  Takke  MEXKIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[IporpamMma mo (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KAaHUS U Yy4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

®u3rKa ABISETCS CUCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBisgeT HaubOojee sCHble 00pa3lbl MPUMEHEHHs] HAy4HOIO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAy4YHO OOBACHATH SIBICHUS,

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BaHMS;

e HHTEPHPETUPOBATH JaHHBIE U UCIIOJIB30BAaTh HAyUHbIE I0KA3aTEIbCTBA JAJIS TOJIyUYEHUs

BBIBOJIOBY.
[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIENINK penofaBaHus yuedHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepannu, peaan3yonmx 0CHOBHbIE 00111e00pa30BaTeNbHbIE POTPAMMBI.
[enu nzydyenust pusuku:
e [puoOpeTeHue HHTEpeca M CTPEeMJICHHs OOYyYaloIMXCsl K HAy4YHOMY H3yYCHMIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJ€ TI03HaHUi U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa N3yuYeHUs] OCHOB CTPOCHHS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHuE NPEACTABICHUN O POJIN (PUIUKU AJI PA3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHOM ¢ (PM3UKON, TOArOTOBKA K JaJbHEUIIEMY O0YIEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHus 00eCIIeYnBACTCS PEIICHUEM CISAYIOIIMX 3a/1ay:



e mpuoOpereHue 3HAHUNH O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e nnpuoOpeTeHHe YMEHUH ONHCHIBaTh W OOBSACHATh (PU3UYCCKUE SBICHHUS C
UCTIOJIb30BAaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHME METOJOB pELICHUS MPOCTEHIINX pacueTHBIX 3a/ad C HCHOJIb30BaHHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,
nabopaTopHble pabOTbl M HKCHEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOGHHE MPHEMOB pabOTHl ¢ MHPOpPMaNUEH (HU3MUECKOTo COAEp)KAHMs, BKIIOYAs
WH(GOPMAIIUI0O O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLICHUBaHKE WH(OPMALINK;
® 3HAKOMCTBO cO chepamu mpodheccCHOHATBEHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX (U3HUECKOM
HAYKH.
OO1m1ee 9ncIo 4acoB, peKOMEH/IOBAaHHBIX ISl H3y4deHUs GU3MKU Ha 6a30BOM ypoBHE, — 238
JyacoB: B 7 Kitacce — 68 yacoB (2 yaca B Hezielt0), B 8 kiacce — 68 dacoB (2 yaca B Heleo), B 9
kiacce — 102 yaca (3 yaca B HEJEIIO).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpaA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3mepenue ¢usuueckux BenuuuH. Dusndeckue mTpUOOPHI.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cCUcTeMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Y4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spieHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBI0 MOJIETEH

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzuveckue MpuOOPH U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U LU (PPOBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpepeseHre pa3MepoB MaJbIX TEJ.
5. M3mepeHne temmeparypsl NpU IOMOIIM JKHJKOCTHOIO TEPMOMETpa M JAaT4UKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE THMIOTE3bl: NAJbHOCTh MOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUHU BelleCTBA.

CtpoeHue BellecTBa: aTOMbl W MOJEKYTbl, WX pa3Mepbl. OMBITHI, JIOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM M  TBEPIbIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddysun.

3. HaOmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumoneilcTBuMe Ten Kak MpUYMHA H3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHON
MJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, JKUIAKOCTEl U ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JIaBJIeHUs Ta3a oT o0bema, Temnepatrypsl. [lepenada napneHus: TBepAbIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JaBICHUS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
aTMOC(EepHOTo JaBJCHUS OT BBICOTHI HajA YypoBHeM Mops. Ilpubopbl ans wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MIOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOMW KUJIKOCTH.

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

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOUICH CWIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpY>KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJIKOCTH, OT 00bEMa NMOrpyKEHHON B JKUIKOCTh YAaCTH TeJla U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pabora u MomHOCTb. JHEpPIrHU.
Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. llpaBmiio paBHOBecus

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

Koaddunment mnonesnoro neiictBus (mamee — KIIJI) mpocteix Mexanu3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. Kunermueckas W mnoTeHuHanbHas osHeprus. [Ipespamienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpavyuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuuvie padbomol u onvimal.
1. Omnpenenenue pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUHM Tela II0
TOPU30HTAIIBHON TOBEPXHOCTH.
2. Hccnenosanue yciaoBUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KUIACC

TenjioBble ABJIEHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOECHHS BemiecTBa. Macca
M pa3Mepbl aTOMOB H MoOJIeKyd. OMNbIThl, MNOATBEPXKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u

amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyuBaHWEe M KanWUIApHbIE siBlieHUs. TeruioBoe
pacUIMpPEHNE U CKaTHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLI.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terjionepenada u
coBepirieHre paboThl. BUIbI TEIUIONEpeaun: TeIIONPOBOAHOCT, KOHBEKIIUS, U3TYICHHE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner pabotel TeruioBbix auratenei KIIJ| TemmoBoro aBurarens. TemioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuiapeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHeHUE TEMI0EMKOCTEN PA3INYHBIX BEIIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

[
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OnBbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MJIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.

s wN

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJWHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJUYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUINHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.
13. Onpenenenue ynenbHON TEIUIOTHI IIJIABJICHUS JIbJA.
DJIEKTpHYECKHEe H MATHUTHBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TE€IaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro mnosid. [IpuHiun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHepruu B ObITYy. KOopoTkoe 3aMmbikaHUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS HIIEKTPHUUECKOW HHEPIUU. ODIJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia 2IEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJEKTPUUECKUX 3apsII0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPAYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. 3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I3mepeHne 2IeKTpUYECKOTro HAMPSKEHNS BOJIBTMETPOM.

=
H

. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIPaBIEHUS MHAYKIMOHHOIO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJiupoBaHHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIUHBI, TUIOIIAIU TIOMIEPEYHOr0 CEYEHHS U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3ucTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aMMOJEHCTBHSI IOCTOSHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAYEHUs U HaIlPaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsiMOJMHENHOe aBMkeHHe. CpenHssi U MTHOBEHHas CKOpPOCTb Teja NpU HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBrkenrne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Basi CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepssiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuii 3akoH Hprorona. [IpuHimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smenenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEGKTOPUN JBMXKEHMSI OJHOTO M TOIO XK€ TeJa OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenaya nMIysibca Ipyu B3auUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHre MEeXaHUYeCKOI SHEPTHH MPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JaJbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJIBXKEHUs OpycKa WM JABMXKEHHs IIapHKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIIM TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadyalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhuImeHTa TPEHUs CKOTBKCHHS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

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

11. M3y4eHune 3aKOHA COXPAHEHUS SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kosnebaHus. BoiHyxneHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpaskeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue npoJONbHBIX U ITOTIEPEYHBIX BOJIH (HA MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoJia KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHUMOCTU IEpHO/a KOJeOaHUH IMOJBEHIEHHOT0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb IepHoJa KojJeOaHUN MpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

DJIeKTPOMATrHUTHOE I10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

CBeToOBBI€ SIBJICHHS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3aKOH OTpa)XE€HUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

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

Hemoncmpayuu.

© RNV A WN R

[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
IIpenominenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjia MaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEeMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJa IaJeHus Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU UX HAOIIOAEHUM Yepe3 LBETOBBIC
(UIBTPBIL.

KBaHTOBbBIC IBICHUS.

OmnswiThl Pe3epdopaa u mnanerapHas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO spa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapnoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjuep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIOMINX U3TyYCHUMN.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HSHEPTUM YACTULBI MO TOPMO3HOMY IyTH (1O

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (poHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEH [UIS CHUCTEeMaTHU3aluu |
000011IeHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pu3MKu, a TakkKe Uil MOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydyeHUM JAHHOTO MOMYJS PEANUZYIOTCS M CHUCTEMATU3UPYIOTCS  BUJIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECHedMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
METaNpeIMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00y4YeHHs, (POpMHUpYETCS eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTATbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH Paclio3HABATh U HAYYHO OOBICHATH (DM3HUSCKUE SIBICHUS
B OKPY’KaroUIed MPUPOJE U MOBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYIHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIrpuMep, MPaKTUYECKOT0 MCIOJIb30BAHUS PA3IMUYHBIX UCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
MPEeBpAIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUU.

Kaxgas u3 TeM JaHHOTO MOAYNS BKIIOYAeT OJKCIEPUMEHTAIbHOE MCCIEOBaHUE
o0oO01aromiero xapakrepa. Moayinp 3aBepiaeTcsi IpOBEACHUEM TUAarHOCTUYECKON U OLIEHOYHOM
paboThI 32 KypC OCHOBHOTO O0IIIEro 00pa3oBaHMs.



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

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06p330BaTeHBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

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

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUHCKON (U3NYECKOM
HayKW;

- IICHHOCTHOE OTHOIIEHUE K TOCTHXKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

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

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUSCKUX KadeCTB (DPM3MUECKON HAyKW: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (HM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTAa IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIFHOCTH, UHTEPECA K NCCIIEA0BATEIIbCKON IeITeTbHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0J1IATONOJYYMSI:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TOBEJACHUS Ha TPAHCIOpTE, Ha Joporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBHSX ;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelIbHON
OpraHM3alfi, TOopoJa, Kpas) TEXHOJOTMYECKOM U  COIMAIBbHOM  HANpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUN;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY’Kalolllel Cpejibl, MIIAHUPOBAHUSI TIOCTYNKOB M OLIEHKH UX BO3MOJKHBIX MOCIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U IyTel UX PelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TMPH BBHIMOJIHEHUH MCCIEAOBAaHUNA M TMPOEKTOB
(bu3MYECKOI HAMPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAaX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



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

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, O6IJ.I€CTBa 1 5KOHOMUMKHU,

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

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

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpPOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISBJIATH 3aKOHOMEPHOCTH M NIPOTUBOPEUUS B pacCMaTpUBaeMbIX (DakTax, TaHHBIX H
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYEHUHM (PU3MUYECKUX SIBICHUH WU
nmponeccoB, JacjaTb BbBIBOJAbI C HCHOJbB30BAHUCM ACAYKTHBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh T'HIIOTE3bI O B3AMMOCBA3AX (1)I/IBI/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHWs, BHIOOp HambOoyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeA0BAaTEIbCKUIM HWHCTPYMCHT IIO3HAHUA;

MMpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/IBI/I‘-ICCKOFO SBJICHUA,
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMNOJIY4CHHYIO B XOZC
HCCJIICAOBAaHUS WU SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BbBIBOJBI II0 PpC3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHAJTM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATh WHPOPMALUIO Pa3INIHBIX
BUIOB ¥ OPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS HWHPOpMAUA W
WLUTIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0J¢ OOCYXIEHHUS Y4eOHOro maTepuaiia, pe3yJbTaTOB JIa0OPAaTOPHBIX paboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXICHHS C CYXACHUSAMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBUAYAILHOH pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELLIEHHs B IPYIIE, IPUHATHE PEIIEHUH rpymIoil);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeiaraTh IiaH e€ U3MEHEHNS,

OOBSICHATH TPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJabTaTOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YejaoBeKa B XOJIE CIOpa WK AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSIX Ha HAYyYHBIE TEMBI M TAKOE K€ ITPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
HKCHEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (audy3us, TEIUIOBOE IBUKEHHUE YacTUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, KUJKOCTSMH M ra3aMu, aTMOC(EPHOE JaBJICHUE, IJIaBAaHHUE TEJI, IPEBPALICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pU3MUYecKhe SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKN) (PU3HUECKUX SBICHUM;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (pU3MUECKUE SBICHUS, UCTIONB3Ys (PH3NIECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTOCTH, CHJIa TSDKECTH, BeC Teja, CuUja TPEHHUs, AaBICHHE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT UCIIONb3YEMBbIX BETUUMH, UX 0003HAYCHUS U €AUHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (DU3WUYECKUE SIBICHUS W TIPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA M 3aITCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallli MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ Ornopoii Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3alUCBIBATh KPATKOE YCJIOBHUE, TOJCTABIATh (DU3WUCCKHE BEIUYUHBI B (OPMYIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0B, B OINMCAHUM MCCIEJOBAHUS BBIICJIATH IIPOBEPAEMOE IPEIIOJIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSiIEMbIE NPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX MPUOOPOB, 3aMHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHM JIBUYKEHUS TeJla, CUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O0BbEMa TOTPY)KEHHOH 4YacTH Tella M OT IUIOTHOCTH KHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cienys MPeUIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yJbTaThl MOJIy4YEeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWIAa TPEHMS CKOJBXEHMs, JAaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIISTH 3HAYEHUE MICKOMOM BEIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TPH OOpallleHUH C NPpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIUXCSI 3HAHUN U MYTEM CPaBHEHMUSI



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO JINTEPATypy
($U3MUeCKOro coaep)KaHMs, CIOpaBOYHBIE MaTepHajbl, pecypchl ceTtd VIHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (GuU3N4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJUYHO Jes1aTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIHN MMap, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, TOCTOSIHHBIA JJIEKTPUUECKUH TOK, MarHUTHOE
oJIe;

paznuuath sBJeHUs (TETUIOBOE pAaCUIMpEeHHE M CKaThe, TeIUIonepeaayda, TEeIIoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DH3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3NYECKUX SBIICHUM;

OTHMCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYECCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yaelabHas TEIUIOTAa CTOPAaHMs TOIUIMBA, KOAY(DPHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOTr0 TOKa), IpH



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIONb3yEeMbIX BEJIUYHUH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BEILECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka nenu, 3akoH Jlxoyns—JleHuna, 3akoH COXpaHEHHUsd
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISIBIISITD
INPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKMX WLIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaloIlMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJadu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUYCHUE (PU3MUECKON BEIMYMHBI C U3BECTHHIMU JTAHHBIMH,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  MCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMNBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOWCTB
Ten (KanwuIsApHbIE SIBIIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
u3Iydaoume (moriomaromnei) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBHUIaTEls
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSMbIE U3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHHS MPOBOAHHUKA OT
€ro UIMHBI, IUIOINAJU IONEPEUYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSDKCHMS HA POBOIHUKE,
UCCJIEOBAHKUE IIOCIIEIOBATEIbHOTO U MApaJIEIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHBbIE M3MEpEeHMs] (PU3UUYECKHX BeNHUYUH (yAelbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJIOKEHHOW HHCTPYKIUHU, U BBIYUCIISATH 3HAYCHHUE BETTMUHHBL;

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYUK DIIEKTPHUECKOU
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEJAHEBHOW JKU3HU JUII OOECIICUCHHUS
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUH U NYTEM CpPaBHEHHs JOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/JlaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO COAEpKaHMs, CIOpaBOYHBIE MaTepHaibl, pecypchl ceth HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3UYECKOTO COACPIKAaHUS, B TOM YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKHX IPOLIECCOB
pacrpenensaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JaYaMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISIsi TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonuy oOyueHust B 9 Kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBUXKEHUS, Nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKue KoiebaHWsi W  BOJHBL, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TorIonieHus, anbda, Oera- um ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE IBHXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBHXKEHHE, OTPOKCHHE 3BYKa, MPSIMOJIMHEHMHOE PaCIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4YHOM cUCTEeMBbI, PEaKTUBHOE JIBU)KEHHE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTeCTBEHHBIM DPaJlOaKTHUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBaTh U3YUYCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONB3Yys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAACHHS, BEC Tella, UMITYJIhC Tea, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHas MeXaHW4ecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ITHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BENUYMHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHA CHUII,
IIPUHIMUIT OTHOCUTEIBHOCTH [ 'anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATh  INPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (UINUYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (ONMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE MU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIEC IJISI PEIICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METOJIOB,  MCIOJNB3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBUICNATH  IPOBEpsieMoe
MPEOJIOKEHNEe, OILICHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

MIPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaATHHUKA OT MAaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIUHENHHOE pacIpOCTpaHEHUE
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIEKTpP, M3YYEHHE CBOMCTB H300paK€HUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB H3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIIMYMH C HCIOJb30BaHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria HaJeHus): IJIaHUPOBaTh UCCIIEIOBaHHE, CAMOCTOSTEIbHO
coOuparb yCTaHOBKY, (DUKCHpOBAaThb pE3yibTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (QHU3UUECKUX BEIUYMH (CpEeiHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYKUHHOTO
MasTHUKOB, ONTHYECKas cCujia COOMparomied JMH3BI, paJuOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEHHON MHCTPYKIMH, BBIYUCISTh 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/pa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IIEPUCKOT, (poToarnmapar, OnTHICCKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTWYECKUX MPOLIECCOB MPHU PEUIeHUH Yy4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUS M300paKEHUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW JKHM3HU s OOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJITUpPYS TMOMCKOBBIM 3allpoC, HAXOIUTh ITYTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

UCIIONIb30BaTh MIPU BBITIOTHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(bu3NYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUSA, MyOJUYHO TIPEICTaBIATH
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM
n/n MPOrpamMmbl Bceero
padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®dusuka - HayKa 0 MpUPoJe 2
1.2 Dusnueckue BEIUUNHEI 2
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2
Hroro o pasneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BemiecTBa 1
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHI] 5
' BEIllECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
Wroro no pazneny )
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe IBIKEHHE 3
3.2 WNuepuusi, Macca, IIIOTHOCTh 4
3.3 Cuia. Bunsr e 14 1
Hroro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

41 [asnenue. Ilepenaya nasieHus: TBEpAbIMU
' TeJIaMH, KUJKOCTSIMH U Ta3aMU

KoHnTpoJbHbIe

IIpakTH4eckue

padoThI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/Z1V7L302N
https://m.edsoo.ru/K5VOT6K4K
https://m.edsoo.ru/U0Y1E8T7R

https://m.edsoo.ru/W1D9YOC7F

https://m.edsoo.ru/A919P8S6R

https://m.edso0.ru/Q6E9JOE6G

https://m.edso0.ru/S8Y6F5F7I

https://m.edsoo.ru/C318B7U3M

https://m.edso0.ru/Q0M2I10R3Q

https://m.edso0.ru/X9P8J2M7R



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBiieHME KUIKOCTH
4.3 AtmocdepHoe naBieHNE

44 JlelicTBUE )KUJIKOCTHU U ra3a HA
' MOTPY>KEHHOE B HUX TEJIO

Hroro no pazgeny

Pa3znea S. Pabora u MOIIHOCTH. JHEPrust

5.1 Pabota u momHoOCTh
5.2 [IpocThie MEXaHU3MBI
5.3 MexaHudeckasi JHeprust

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

21

12

68

12

https://m.edsoo.ru/Z9F3W0R9Z

https://m.edso0.ru/Q8S1E3W1Q

https://m.edso00.ru/X1IN1Q1T1K

https://m.edsoo.ru/Q5A4L8M8W

https://m.edsoo.ru/P3H8TOG5W

https://m.edsoo.ru/KOP8F9MS8I

https://m.edsoo0.ru/V1S2D2X6R



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Paznen 1. TensoBbI€ ABJIEHUS

1.1
1.2

CTpoeHue U CBOMCTBA BEIIECTBA

TenoBsle mpoueccsl

Hroro no pasaceiny

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

2.1

2.2
2.3
2.4

SJIGKTpI/ILICCKI/Ie 3apsabl. 3ap${)KeHHLIe TCIIa
U UX B3aUMOJIcHCTBUE

[ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK
MarsuTHsI€ SBICHUA

DNeKTpOMarHuTHasE UHIYKITUS

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoaunuecTBO 4acoB

Bcero

21
28

20

37

68

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

1.5

145

deKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIe pecypchl

https://m.edsoo.ru/F5E6H2V1R

https://m.edsoo.ru/F712M902V

https://m.edsoo.ru/B7Y8R9ABSA

https://m.eds00.ru/O5S3Y2N0J

https://m.edsoo.ru/\V2V6P6T3S

https://m.edsoo.ru/\V7C3B4P8F

https://m.edsoo.ru/C8J6U6B7I



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl

Pa3zgen 1. Mexanuueckue siBJICHUA

MexaHndeckoe JABHWXKCHUEC U CIIOCOOBI €ro

1.1

OTIHCAHHUSI
1.2 B3aumoneiictBue Ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pazgeny

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHnueckue KoJieOaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Hroro no pazgeny

Pasznen 3. BJICKTPOMEIFHI/ITHOC IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL
Hroro no pazneny

Pasznena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 PasnoxxeHue 6emoro cBera B CHEKTP

Hroro no paszneny

KoaunuecTBO 4acoB

Bcero

10

20
10

40

15

6

15

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIe pecypchl

https://m.edsoo.ru/T8L5V2H40

https://m.edsoo.ru/B2A2F6J70

https://m.edsoo.ru/T0I6K2G3M

https://m.edso0.ru/R914YOM6Z
https://m.edsoo.ru/I9K8U1N8M

https://m.edsoo.ru/E309B1Z2L

https://m.edso0.ru/F3GO0V6H20
https://m.edso0.ru/Z8D1B7T0V
https://m.edso0.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pa3nena 5. KpantoBhble AIBJIeHUSA

5.1 Hcmyckanue U MOTrJIOneHNEe CBeTa aTOMOM
5.2 CtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuu

Uroro no pazgeny

Pa3znea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb

6.1 [ToBTOpEHKE M 0000IIEHNE CONEePKAHUS
' Kypca ¢u3uku 3a 7-9 kinace

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

17

102

27

https://m.edsoo.ru/R6\V4J7V8S
https://m.edso0.ru/L3EOT6R20Q
https://m.edsoo0.ru/Q4D3Z0R7M

https://m.eds00.ru/O7S0Z6M3l



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®dusnka — HayKa O IPUPOJE.
SIBnennsa npuponsl. Gusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MTOMOIIN
KUAKOCTHOTO TEPMOMETpaA U
JaT4YNKa TEMIEPATYpHI"

Kak ¢usuka u nqpyrue
€CTECTBEHHBIC HAYKN U3Yy4aroT
npupoay. EctecTBeHHOHay4HbIN
MeTO[ o3HaHus. OnucaHue
bu3nUecKux SBICHUN C
MIOMOILBIO MOJEIIEH
VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JATBHOCTD MOJETA
IapUKa, IyIIEHHOIO
TOPU30HTANIBHO, TEM OOJIbIIE,

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edso0.ru/DOC8D7T0T

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

https://m.edso0.ru/S4G5Z7W4R

https://m.edso00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

10

11

12

13

14

15

16

yem OoJbIle BrIcOTa mycka'"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I}KCHI/IC JacTull BEICCTBa

Ypok-uccnenoanue «OIMbITHI 110
HAOJIFOAEHUIO TEIII0OBOI0
paCIIMPEHHUSI Ta30BY

ArperaTHble COCTOSIHMSI BELLIECTBA

B3anMocBs3b MEXy CBOHCTBAMH
BEIIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHHSIX U MX
ATOMHOMOJIEK Y ISIPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIxX COCTOSTHUH BOJbI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
TBUKCHHE

Cxkopoctb. Enunuiel ckopoctu

Pacuer nytu u BpemeHHn
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzaumojelicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBHOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

Macchl B 00beMa Tella IO ero
IIJIOTHOCTH

https://m.edsoo.ru/W9U7W3M3Y

https://m.edsoo.ru/F6Y6C1WOU

https://m.edsoo.ru/E5M4S0P3|I

https://m.edsoo.ru/J7M9P7C5R

https://m.edsoo.ru/W5H7U3F9Q

https://m.edsoo.ru/R7J0L1Y?2Z

https://m.edsoo.ru/R4J1R8C0OD

https://m.edsoo0.ru/N0Z2K8U7M

https://m.edso0.ru/A3L5S3L4X

https://m.edsoo.ru/\V6Z9Y5B6W



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
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JlaGopaTtopHnast pabora
«Ornpenenenue mIOTHOCTH
TBEPJIOTO TEIA»

Pemenue 3axay o reme
"ITnorHOCTH BemecTBa"

Cwita KaK XapakTepHUCTHKA
B3aumoencTaus Ten. Cuina
ynpyroctu. 3akoH ['yka

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH
pacTsokeHus (aedopMarivm)
IPYKUHBI OT MPUIIOKEHHOM
CHIIBD»

SIBnenune TtaroreHus. Cuia
TSKECTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tenma. Bec Tena. Pemenne
3amad 1mo reme "Cuna tskectr”
Cuna TspKeCTH Ha Ipyrux
mranetax. Ouznueckue
XapaKTEePUCTUKHU TIJIAHET
N3mepenue cuit. JluHamomeTp
Bec Tema. HeBecomocTh
CrnoxxeHue AByX CHll,
HaIpaBJIEHHBIX MO OJJHON
npsMoid. PaBHOIEHCTBYIOIIAS CHIT

Pemenue 3amau no reme
"PaBHonelicTBytOMmast cui"

https://m.edso0.ru/S7G8L8POD

https://m.edsoo.ru/M310LOM4V

https://m.edsoo.ru/J7T1MO0S8L

https://m.edso0.ru/U8G2K4X2X

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1J0R6G

https://m.edsoo.ru/H6B5Z7S7H

https://m.edso0.ru/T1IA7G9TOW

https://m.edso0.ru/M7B5G5Q1S

https://m.eds00.ru/S9S0A2G8G



https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
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TpeHue CKOJIbKEHNS U TPEHUE
1okosi. TpeHue B mpupone u
TEXHHUKE

JlaGopaTtopHnast pabota
((I/ISyT-IeHI/Ie 3aBUCHUMOCTHU CUJIIBI
TPCHUS CKOJILXKXCHUA OT CHUJIbI
JIABJICHUS M XapaKTepa
COIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «['papudeckoe
n300paxkeHue cn, «CHiby,
«PaBHOIEUCTBYIOIIAS CUID»

KonTponbhas paboTa mo remam:
«MexaHN4ecKoe JBIKEHUEY,
«Macca, II0THOCTEY, «Bec
tenay, «['paduueckoe
n3o0paxkeHue crn, «CHIb»

Hasnenune. CriocoObl
YMCHBUICHUA U YBCIIMYCHUA
JIABJICHHSI

JlaBneHue rasza. 3aBUCUMOCTD
JIaBJIEHU ra3a oT 00béMa,
TEMIIEPATYPbI

Ilepenaya naBneHus TBEPABIMU
TEJIaMH, KUIKOCTSMHU U Ta3aMHU.
3akoH [lackans

https://m.edso0.ru/Y5Z22X9T0D

https://m.eds00.ru/S405T2N2I

https://m.edso0.ru/S8X3Z8E8N

https://m.edso00.ru/K9T0Z801J

https://m.edsoo.ru/U4Y0Y4M9Z

https://m.edsoo.ru/P5F1P3P1A

https://m.edso0.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V



https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
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JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JIEHCTBUEM CHUJIbI
TAKECTU

Pemrenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsy

Coo0mmaromuecs: Cocyabl
[MuapaBnuyeckuii mpecc

Manomertpsl. [lopuiaeBoi
JKHJKOCTHEIM HAcOC

AtMmocdepa 3eminu. [Ipuyannsl
CYIIECTBOBAHMS BO3AYIIHOMN
000104KkH 3eMiH. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPS
Bec Bo3nyxa. AtmochepHoe
JlaBJICHUE

Nsmepenune armocdepHoro
nasienust. OneiT Toppuuenin
3aBUCUMOCTbH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS
bapomerp-anepoun.
ATMocdepHoe JaBleHne Ha
Pa3IUYHBIX BBICOTAX
Pemenue 3anau no teme
"ATmocdepHoe naBneHue"

JlericTBUE KUJIKOCTH U Ta3a HA

https://m.edsoo.ru/P9T7U910W

https://m.edsoo0.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8K5Z1E

https://m.edsoo.ru/Q8I13F1N2H

https://m.edsoo.ru/Y2F9WG6NGE

https://m.edsoo.ru/T5X4E4R9R

https://m.edsoo.ru/\VV6J0G1D0OV

https://m.edsoo.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9J5MOP

https://m.edsoo.ru/W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

https://m.edsoo.ru/E2P8Y714Z



https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
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MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnast pabora
«OrnpeeneHue BbITAIKUBAIOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
BEca TeJia B BoJie OT 00bEMa
MOTPYKCHHON B )KHUJIKOCTh YaCTH
Teay

IInaBanue Ten

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue apeomeTpa
WJIM KOHCTPYUPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30M0aBEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U
razoBy»

Mexannueckas pabota
MomaocTts. EAUHUITEI MOIITHOCTH
VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI Npu
noaAbEME I10 JIeCTHUIIE"

IIpocteie MexaHu3MBI. Ppruar.

https://m.edso0.ru/X6VV4Q6P8Z

https://m.edsoo.ru/S210KON5P

https://m.edso0.ru/P2K8C006 X

https://m.edsoo.ru/C4R5T8Y2V

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

https://m.edsoo.ru/H8Y9KOX2T

https://m.edsoo.ru/T7G0J7W5I

https://m.edso00.ru/B3U9T8M3K



https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
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64

PaBHOBeCuE cuit Ha ppruare

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TEI,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepodyHas
pabora

PesepHbIii ypok. Pabota ¢
TEKCTaMHU 10 TeMe «/laBineHue
TBEPABIX TEN, KUAKOCTEH U
ra3oBy» / Becepoccuiickas
IIpoBepoyHas pabora

Poryaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
PAaBHOBCCHUS pblyara»

Pemienne 3amad mo teme
«YcnoBus paBHOBECHS pbIUara»

Koadduunent noneznoro
JENCTBUS MEXaHU3MA.
JlaGoparopHas paboTa
«M3mepenne KII/] HaknoHHOM
IJIOCKOCTH

Pemenue 3agau no reme "Pabora,
MorHocTh, KIT/"
MexaHnueckas SHeprusl.
Kunernueckas v moTeHIMaIbHAS

SHeprus

3aKOH COXpaHEHHUS

0.5

0.5

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1T0B1B8U

https://m.edsoo.ru/R5K100H9K

https://m.edsoo.ru/L5G5Q2K80

https://m.edsoo.ru/J4K726J2I

https://m.edso0.ru/Z8Y8DOL2Y

https://m.edso0.ru/P4V40409T

https://m.edso0.ru/LON7T0D9C



https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
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68

MEXaHUYECKON IHEPIUU

YPOK-3KCIIEPUMEHT MO TeEME
"JKcrnepuMeHTaIbHOE
onpeJieJIeHue U3MEHEHUS
KHHETUYECKOHN M TTOTSHIINAILHOM
SHEPTUHU MPHU CKATHIBAHUU TEJA
10 HAKJIOHHOM II0CKOCTH"

KonTtponpHas pabora mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHS»

PesepBHblii ypok. Paborta c
TEKCTAMH II0 TEME
"MexaHudeckoe aBrKeHue"

PesepBHblii ypok. Paborta c
TeKcTamu 1o Teme "Padora.
MouHocTs. OHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z

https://m.edso0.ru/A5Z2G6YIM



https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

8 KVIACC

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX OTBITHBIE
TTOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYT

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BellleCTBa

OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHUH BeIeCTBAa HA OCHOBE
MOJI0KEHHUH MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUH

Kpucrananaeckue u amopdusie
Tena

CmaunBaHMe M KallWJUISIPHOCTb.
[ToBepXHOCTHOE HaTsIKEHUE

TennoBoe paclIupeHUC U CIKATUC

Temneparypa. Cs3b
TeMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUS YaCTHIL

Buytpennss sueprusi. Crioco6st

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

https://m.edsoo.ru/l1L6W5X0Z

https://m.edsoo.ru/P7F6L4R6L

https://m.edsoo.ru/N9T7D1S1F

https://m.eds00.ru/L6X9P7X3M

https://m.edsoo.ru/H6W20Q8V5D

https://m.edsoo.ru/M209B3R1L

https://m.edsoo.ru/J7T1T5C3B

https://m.edsoo.ru/C9P4B3B3E

https://m.eds00.ru/F1S701S9X



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
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14
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18

W3MEHEHUS BHYTPEHHEH SHEpruun
Bune! teronepenayu
VYpoxk-koHpepeHuus
"[IpakTHUecKOE UCTIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB B LEJIX
sHeprocoOepekeHus "

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

JlaGopaTopHas paboTta
"UccnenoBanue siBeHUs
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

Pacder konnuecTBa TCIIJIOTHI,
HeO6XOI[I/IMOI‘O AJI1 Harpe€BaHUs
TCJIa U BBIACTIACMOTO UM TIpH
OXJIAXKJICHHUH

JIaGoparopHas paboTa
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTna”
DHeprus TOIMBa. Y eabHast
TEIJI0Ta CTOPAHHUS

[InaBnenue u oTBepIeBaHUE
KPUCTAITINYECKUX TeJl. Y IeJbHast
TEeII0Ta TUIaBJIEHUs

https://m.edsoo.ru/R8O0E4G2J

https://m.edsoo.ru/ROD80O9V0Q

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8R9C6H2R

https://m.edsoo.ru/X8H6J1WOY

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B

https://m.edsoo.ru/D3W3A402I



https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
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Jlaboparopnas pabota
"OnpeneneHue yaeiabHOM
TEIIOTHI INIaBJIEHUS Jbaa"

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue

Kuneunue. Y aensHas Temiora
nmapooOpa3oBaHus U
KOHJICHCAIMH. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

BrnaxkHocTh Bo3myxa.
JlaGopaTopHas paboTta
"OnpeneneHne OTHOCUTEIHHOM
BJIQXKHOCTH Bo3ayxa"

Pemenue 3a1au Ha onpeneneHue
BJIAKHOCTH BO3/yXa
[TpuHnUIBl paOOTHI TETTOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO
Cropanus

KIIJI TenmoBOro ABUTATES.
TemnoBkle JBUTATEIIN U 3aIIUTa
OKpY>Karolel cpeibl

3aKOH COXpaHEHUs U
MIpEBpAIICHUS YHEPTUHU B
TETUIOBBIX MPOIECCaAX
[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "TemnnoBsie

https://m.edso0.ru/G8POHOX5B

https://m.edsoo.ru/\V4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edsoo.ru/D0J8G4K8H

https://m.edsoo.ru/J7B1B5ESE

https://m.edso0.ru/S8A4K7F3F

https://m.edso0.ru/ION7C7D7I

https://m.edsoo.ru/F2Z3K2F2D



https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
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siBiieHus. MI3MeHeHue arperaTubix
COCTOSIHUH BeriecTna'"

KonrponsHas pabora o Teme
"TennoBsle sBiIcHUS. M3MeHeHNE
arperaTHbIX COCTOSTHHUI
BermecTBa"

DnekTpusanus Tei. /[Ba pona
AIEKTPUUYECKUX 3aPSI0B

Ypoxk-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPY CONTPUKOCHOBEHUM"

B3anmMopencTere 3apsykeHHBIX
ten. 3akoH Kynona

DNeKTprUYEeCcKoe moJie.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

Hocurenu snexTpudeckux
3apsA70B. DIEeMEHTApHBIN 3apsl.
Crtpoenue atoma

IIpOBOAHMKY M TUAIEKTPUKH.
3aKOH COXpaHEHMS
ANEKTPUYECKOTO 3apsaa
Pemenue 3agau Ha npuMEHEeHNE
CBOMCTB 2JIEKTPUUYECKUX 3aps10B
DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHus. ICTOUHMKH
ANEKTPUYECKOTO TOKa

https://m.edsoo.ru/EQI6W3U2P

https://m.edsoo.ru/U7V1TOV7Z

https://m.edsoo.ru/L9VOY8N9C

https://m.edsoo.ru/H2R1J1U60

https://m.edsoo.ru/Z5Q3S3U0K

https://m.edsoo.ru/X6W509K0K

https://m.edsoo.ru/J1F4AR7N4F

https://m.edsoo.ru/[408N8X00

https://m.eds00.ru/O7T7Y419J



https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
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JIerCTBUA DIIEKTPUYECKOTO TOKA

VYpoxk-uccienoanue "JleiictBue
AJEKTPUUYECKOTO MOJIS HA
MIPOBOJIHUKY U JIUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaslIax,
JKHIKOCTSIX U rasax
DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

Cuna toxka. JlabopaTopHas pabora

"N3mepeHue u peryiupoBaHue
CHJIBI TOKA"

DIEeKTPUYECKOE HAIIPSIKEHUE.
BoasT™metp. JTaboparopras
pabota "U3mepenue u
peryaupoBaHue HanpsHKeHUs "

ConpoTHuBieHHE TPOBOAHMKA.
Y nenbHo€e CONpPOTUBIICHHE
BELIECTBA

JlabopaTopHas pabota
"3aBUCUMOCTB JIEKTPUUYECKOTO
COIIPOTHBIIEHUS TIPOBOJIHUKA OT
€ro JUIMHBI, TUIOIAAN
MIOTIEPEYHOI0 CEYEHUS U
Marepuaia"

3aBUCUMOCTH CUJIBI TOKA OT
HanpsbkeHus. 3akoH OMma Ay
ydacTka Ienu

JlabopaTopHas pabota

0.5

0.5

https://m.edso0.ru/N6K2P6Q3U

https://m.edsoo.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1A0W5N

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z26P6U0OH

https://m.edsoo0.ru/E3Z8S7Q27

https://m.edsoo.ru/P7S2L1M2M

https://m.edso00.ru/D8J5G7Q5S

https://m.edsoo.ru/R7A5G0ISN



https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
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"WccmenoBanue 3aBHCUMOCTH
CHWJIBI TOKA, UIYIIEro Yepe3
PE3HUCTOP, OT CONMPOTUBIICHUS
pe3ucTopa u HanpsDKSHUS Ha
pesucrope"

IlocaenoBaTenbHOE U
napajuieIbHOE COCTUHECHUS
MTPOBOTHUKOB

JlaboparopHas padora "l[IpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI
MIPHU TIOCIIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaboparopHas pabora "l[IpoBepka
IIpaBuJia JJIs1 CUJIbI TOKA IpPU
napauie]IbHOM COSIMHCHUH
pe3uctopon"

Pemienue 3a1au Ha IpUMEHEHUE
3akoHa OMa /J1s pa3InyHOro
COCIMHCHU IMTPOBOAHUKOB

PaboTa 1 MOITHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGopatopHnas pabora
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOro ToKa"
DJIEKTPUYECKUE LEMH U
MOTPEOUTENH IIEKTPUUECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE

https://m.edsoo.ru/A70Q8Y5P7B

https://m.eds00.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6RE8NGE

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q

https://m.edsoo.ru/R7F2V1B5T



https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
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ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

VYpok-uccnenosanue "M3yuenune
HOJIEW TIOCTOSHHBIX MAarHUuTOB"

MaruutHOEe 1ojie. MaroHutHoe
oJIe€ 3EMIIM U €T0 3HAYEHUE IS
JKA3HU Ha 3emie

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "DIeKTpUUECKUE
3aps/ibl. 3apsHKEHHBIE TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

KonTponbnas pabota no Teme
"DJIeKTpUUECKUE 3apsbl.
3apsKeHHbIE Tela U UX
B3aumMoercTBus. [locTosTHHBIN
aJIeKTpUUecKuil Tok" /
Bcepocculickas npoepodHas
paborta

PezepaHbiii ypok. Pabora ¢
TekcTamu 1o Teme "[1oCTosIHHBIM
ANeKTpuyecKkuit Tok" /
Bcepoccuiickas npoBepodHas
paborta

OmneIT OpcTena. MarHuTHoe mojie
NMEKTPUYECKOr0 TOKa MaruutHoe
I10JIe KaTyIIKH C TOKOM

[IpuMmeHeHne HIeKTPOMArHuToB B
texHuke. JJaboparopuas pabota

0.5

https://m.edso00.ru/Z0C9C1M8S

https://m.edsoo.ru/I1K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2E0L40

https://m.edso00.ru/G7X7C706X

https://m.edsoo.ru/F5D8D9T8N

https://m.eds00.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL



https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
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"N3yuenue neicTBUSI MAarHUTHOTO
0JIs1 HA MPOBOJIHUK C TOKOM"

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcnonbs3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
tpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBanue u
u3ydueHue paboThl
3JIEKTpOABUTATEINS "

OmnbrTel @apazest. 3akoH
3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onexrporerepatop. CriocoObl
ITOJIYYEHUS MIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIINN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEeprun

IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "DaeKTpUUecKue
Y MarHUTHBIC SIBJICHUS"

KonTponbhas padbota no teme
"DneKTpuuecKrue U MarHUTHBIE
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TeKkcTaMH 110 TeMme "TemnoBele
aBiIeHUs"

PesepBHyIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie

https://m.edsoo0.ru/J1V7A7C2I

https://m.edsoo.ru/ESL8MOH4AW

https://m.edsoo.ru/F8H8W9IRSI

https://m.eds00.ru/G1L3L2X7L

https://m.edsoo0.ru/Y2X8R3FON

https://m.edso0.ru/J1J3F9B6T

https://m.edsoo.ru/P912D8KOW



https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

sABJICHUS"
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9 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
Mexanuueckoe JKeHUE.
XAt AABHACHH 1 https://m.edso0.ru/FAG6C1M7F
MarepuanbHas TOUKa
Cucrema orcuera.
OTHOCHUTENBHOCTE MEXaHUYECKOTO 1 https://m.edsoo.ru/N5C9F5F5F
IBUKEHUSI
p o
ABHOMCPHOC HPAMOIHHEHIOC 1 https://m.edsoo.ru/Y4X4H7N6C
IBHKEHHE
HepaBHOoMepHOE NpAMOIMHENHOE
nBwxenue. CpenHss u 1 https://m.edsoo.ru/\V9U7B4D1Z
MTHOBEHHAsi CKOPOCTh
IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JBHKCHUE. 1 https://m.edso00.ru/JOP612R0OH
Yckopenue
CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOT'O IBHKCHHUS. 1 https://m.edso0.ru/M9E114S5N
I'padux ckopocTH
JlaGopaTtopHnast pabota
"OnpeneiieHne yCKOpEeHHUs Tejia
pest yerop 1 1 https://m.edso0.ru/O0P8S4C1J
MIPU paBHOYCKOPEHHOM JIBM>KEHUHU
10 HAKJIOHHOM MI0CKOCTH"
CBo6oanoe magenue tei. OnpIThl
g A 1 https://m.edso0.ru/J9Y3Z22J1G
T'anumnes
PaBHOMEpHOE NBHKEHUE TIO 1 https://m.edsoo.ru/R8K1U9L4L



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
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20

21

okpyxHocTu. [lepuon u yactora
obOparmenus. JInHeitHas U yrioBas
CKOPOCTH
[lenTpocTpemurensHOe
YCKOpEHUe

ITepBsiii 3akoH HproToHA. BekTop
CHJIBI

Bropoii 3akon HeroToHa.
PaBHOzelicTBYIOIIAS CHIIa
Tpernii 3akoH HproTOHA.
Cyneprnio3unus cui

Pemenue 3a1ay Ha IpuMEHEeHHE
3akoHOB HploTOHA

Cuita ynpyroctu. 3akoH ['yka
Pemenne 3amay mo teme «Cumna
YIPYTOCTH

JlaGoparopHas paboTa
«OnpeneneHne )KeCTKOCTU
PYKUHBDY

Cuiia TpeHust

Pemenue 3anau no teme «Cuna
TPEHUS»

JlaGopartopHas paboTa
"Omnpenenenue ko3 duuuenra
TPEHUs CKOJIbXKEHUs"

Pemenne 3amay mo reMe "3aKOHEBI
Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

https://m.edsoo.ru/ASO9K1NOU

https://m.edsoo.ru/H6G217N4R

https://m.edso0.ru/F8S7N1T5N

https://m.edsoo.ru/S5W4B2VOR

https://m.edsoo.ru/X4E7S7E6C

https://m.edsoo.ru/M\WOR3B0OB2E

https://m.edsoo.ru/N1IN5UOH10

https://m.edsoo0.ru/JOR6G3A10

https://m.edsoo.ru/X7J9P9S8E

https://m.edsoo.ru/Z7K6Q4V2V

https://m.edsoo.ru/U5B6R1V0Z

https://m.edsoo.ru/B6USW9A8Z



https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z
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Cuia TSKeCTH U 3aKOH
BCEMUPHOT'O TATOTEHHUSI.
YckopeHnue cBOOOIHOrO NaieHUs
Ypoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAI[HOHHOTO
uentpa (CosiHeuHas cucTeMa).
lNanaktuxn"

Pemenne 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HeBecomocTts u MEeperpy3Kku

PaBHOBeCHE MaTepUaIbHOM TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHOW OChIO BpalllCHHUS.
MowmenT cusl. LlenTp Tsxectu

PaBHOBecue maTepuanbHON TOUYKH.
AOGComIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpETIEHHON OChIO BPALLCHUS.
MowmeHT cunsl. LleHTp TsKecTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"
IToaroroBka Kk KOHTPOJIBLHOM
pabote mo Teme "MexaHnueckoe

nBmKenne. Bianmoneiictsue ten"”

KonTtponbHas pabora o Teme

https://m.edsoo.ru/D9E4E9I2Z

https://m.edsoo0.ru/T414P7P8W

https://m.edsoo.ru/Z7P614D6B

https://m.edso00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1LA7D407W

https://m.edsoo.ru/HOW1S5WS8T

https://m.edsoo0.ru/B8T6J2J6K

https://m.edsoo.ru/I5X6B0B1I

https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
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"MexaHn4yecKoe IBIKEHUE.
BzaumoneiictBue ten"

HNmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

Penrenue 3amad mo teMe "3aKkoH
COXpaHEHHUs uMIyJbca'

Ypok-koHpepenius "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

Mexanunueckas pabota u
MOIITHOCTH

Pabora cuibl TsKECTH, CUITBI
YIIPYTOCTH U CUIIBI TPEHUS
JlaGoparopHas paboTa
«Ompenenenue padbOThI CUIIBI
TPEHUs PU PAaBHOMEPHOM
JBYDKEHUH TeJa 1o
TOPU30HTAIEHON TOBEPXHOCTU»

CBs3b 3HEPTUH U PaOOTHI.
[TorennuanbHas SHEPrUs

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXPAaHCHUS SHCPIUU B
MCEXaHUKE

JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHUS SHEPTUI»

KonebarenpHO€E IBIMKEHNE U €70

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V1Q6L

https://m.edsoo.ru/N2S4U5J8T

https://m.eds00.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

https://m.edso00.ru/J1G1B4T2Q

https://m.edsoo.ru/C2V7B6E2I

https://m.edso00.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F

https://m.edso0.ru/M3S2Y8J1H

https://m.edso0.ru/S2N5G8W2K



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
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XapaKTCPUCTHUKU

3aTyxaromnye KoieOaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIA
MasiTHUKU

Ypok-uccnenoBanue
«3aBUCUMOCTb MIEPUOJA
KoJIe0aHUM OT )KECTKOCTH
MPYKUHBI U MacChl TPy3a»

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoaeOaHusIx

JlaGopaTopHnas pabota
«Ompenenenre 4acTOTh U
nepuo/ia KojiebaHui MPy>KUHHOTO
MasiTHUKa)»

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTH NEpUoJia
KoJieOaHui Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl Tpy3a»

Mexanndeckne BOJIHEL. CBoHCTBA
MEXaHUYECKUX BOJIH.
[IpononbpHbIe U IONIEpEYHbIE
BOJIHBI

VYpok-koHpepeHuus
"MexaHu4ecKre BOJIHBI B TBEPIOM
tene. CeficMuyecKre BOIHEL"

3Byk. Pactipoctpanenue u

https://m.edsoo.ru/N3SOW1U5E

https://m.edsoo.ru/I9M614R7Z

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4W6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

https://m.edsoo.ru/S4M7L4W3V

https://m.edso0.ru/B2F6X2X0R

https://m.edsoo.ru/W1WO0M9JO0M

https://m.edso0.ru/A7R9U7S70



https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
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OTpakeHHE 3BYyKa

VYpok-uccienoBanue
"Habiro1eHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOThI"

['poMKOCTB 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC
Ypok-koHpepenmus "YapTpazByk
U MHPA3BYK B PUPOJE U
TeXHUKe"

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
Kosie0aHusl U BOJTHBI"

KonTtponpsHast pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KoneOaHus u
BOJIHBI"

QHCKTpOMaFHI/ITHOC ITOJIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-koHpepenius "llxana
BHGKTPOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
ANIEKTPOMATHUTHBIX BOJIH AJIS
COTOBOI1 cBs31"

VYpok-uccnenosanue "M3yuenue
CBOMWCTB OJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/N4Z4K9C9Y

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W90Q7R9S

https://m.edsoo.ru/F8M20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.edsoo.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4\W6C

https://m.edsoo.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1R0CSI



https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
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C IOMOIILK0 MOOMIIBHOI'O
tenedona"

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JIJIUHBI
AIEKTPOMATHUTHOUN BOJIHBI

DJIeKTpOMarHuTHas pupoaa
cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETa

HcToyHuku cBera.
[Ipamonuneitnoe
pacnpocTpaHeHHE CBETA.
3armenust Connua u JIyHbl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3a1ay Ha IpuMeHEeHHE
3aKOHA OTPAYKEHUS CBETA

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
yTJia IPEJIOMJIEHUSI CBETOBOTO
Jyda OT yIJia MMaJIeHUs Ha TPaHUIIe

nn

"BO3yX-CTEKJIO
Ypok-koHpepeHuus
"M cnonp30BaHuE IIOIHOTO
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BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3b"

JInasel. OnTHYeCKas CHIa JIMH3BI

[TocTpoenune n3o0pakxeHuit B
JMH3aX

JlaGopaTtopHnast pabora
"Onpenenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

Ypoxk-kordepernus "OnTuaeckue
JIMH30BBIE TPUOOPHI"

['na3 xak onTuyeckas CUCTeMa.
3penue

Ypok-konpepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Pasnoxenue 6enoro csera B
cnektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTPaJbHBIX I[BETOB.
Hucniepcus ceera

JlabopaTtopHast pabota "OMbITHI 11O
paslioxKeHuto 0eIoro cBeTa B
CIIEKTP ¥ BOCIIPHUSATHIO IIBETA
MIPEMETOB MPU UX HAOIIOICHUHT
gyepes [[BETOBbIC (GUIBTPHI"
VYpoxk-npaktukym "BonHOBBIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
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OmnsiTel Pesepdopna u
IUTaHeTapHasi MOJIeNb aTOMa
[Tocrynarer bopa. Moaens atoma
bopa

HcnyckaHue 1 MOIJIOEHUE CBETa
atomoM. KBanTebl. JInneluaTeie
CIEKTPBI

Ypok-npaktukym "Habntonenue
CIIEKTPOB UCITyCKaHHUs"
PaguoakTuBHOCTD U €€ BUIbI
CrpoeHue aTOMHOTIO siipa.
Hyknonnas Mmozens
PanuoaxkTuBHBIE IPEBpAILICHHUS.
H3otonsl

Pemenne 3amau mo teme:
"PagnoakTuBHbBIE IpeBpalieHus"
[Tepuon nomypacnana
VYpok-koHpepeHI s
"PagnoakTUBHBIE U3TYyYECHUS B
pUpoJie, MeIULIMHE, TEXHUKE"
SAnepHble peakuu. 3aKOHbBI
COXpaHEHHUs 3apsA0BOrO U
MaccOBOT'0 YHCET

OHeprus CBA3U aTOMHBIX SJIEP.
CBs13b Macchl U DHEPTUH
Pemenue 3agad mo reme

"SI nepublie peakun"

PeaKIII/II/I CHHTE3a U JCJICHUA AOCP.
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Wcrounuku sneprun ConHua u
3BE3

Ypok-kounpepenmus "Anepuas
sHepreTuka. JlencTus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBrie asiaenus"

KoHTpoinbHas pabora 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBrie asiaenus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"B3aumonerictaue Tea"

[ToBTOpenue, o6o0IIEHHE.
Pemrenne pacueTHBIX 1
Ka4eCTBEHHBIX 33j1a4 IO TeMe
"TemnoBbie Mporecch”

[ToBTOpenue, o6oOIIeHNE.
Pemenue pacdyeTHbIX U
KaueCTBEHHBIX 3a/a4 I10 TeME
"KIIJI TermoBsIX aBurarencii”

[ToBTOpeHue, 06001IEeHNE.

Pemienne PACUCTHBIX U
Ka4CCTBCHHLBIX 3a4a4 I10 TEMC

https://m.edso00.ru/X102Z5W30

https://m.edsoo.ru/L9Y3H8I2X

https://m.edso0.ru/03Z8X0G5V

https://m.edsoo0.ru/G3Y700L6R

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/11C611U0W

https://m.eds00.ru/M91703R8N
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"KII/] anexTpoycTaHoBOK"

[ToBTOpEHME, 000OIICHHE.
JlabopatopHble pabOTHI IO KypCy
"CseToBbI€ aBiIeHUd"

[ToBTOpenue, 0600meHue. PaGoTta
C TeKCTaMH I10 TeMme "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

[ToBTOpenue, 0600meHue. PaGora
¢ Tekctamu 110 Teme "Konebanus
Y BOJIHBI"

[ToBTOpenue, o606meHne. Pabora
¢ TexctaMu o TeMe "CBETOBBIE
SIBJICHHS"

[ToBTOpenue, o606meHne. Pabora
¢ Tekctamu 1o TeMe "KBaHTOBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara
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1.2

13

14

1.5

1.6

1.7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NpPU ONUCAHUM TMPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I?)I/I‘-ICCKI/IX BCINYHUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHMEe W3 | — 2 JOrMyYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

pemaTth pacuéTHble 3amaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPAaBOYHBIC JaHHBIC, HCOOXOAUMBIC Il PEIICHUS 3a]a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TONYYEHHBIH pE3yiIbTaT, HAXOAWUTh OIIUOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOM  (hu3HyecKoi
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ MPEIJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BbIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbI0 HMX OMHCAHMUA,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH
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1.16

1.17
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1.19

8 KJIACC

Kon
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pe3yJjabTara

11
1.2

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KM3HH I oOecriedeHus: 0e30MacHOCTH Tpu  OoOpamieHuu ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOIHeﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyOIUYHO JIelaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,I[CflCTBPIfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HUCIIOJIBb30BaTh IIOHATHUA

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha



13

14

1.5

1.6

1.7

1.8

1.9

OCHOBE OIIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUECKUX SIBJICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTHUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €ro  MaTeMaTU4YecKoe

BBIPA’)XCHUC

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(bU3HYECKUX METOOB, UCTIONIB3Ys OMMCAHUE UCCIIECIOBAHMS, BBIICIATD
MPOBEPSEMOE TIPEJITOJIOKCHHE, OICHWBATh IPABMIIBHOCTH IOPSIKA
MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MNpOBOAWUTL OIIBITEI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, CcoOUpaTb  yCTAaHOBKY M3  HIPEIJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHHil ¢ yuETOoM 3a/1aHHOI a0COMOTHOM MOrPEIIHOCTH

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCHMOCTH B BMJE TaOMUL] U TpaUKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpeI[JIO)KeHHOI\/JI HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCJINYHHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOJMMBbIE

¢uznyecKkne 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIHHBIE
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
ANEKTPUYECKUX TEMeld ¢ TMOCIAeAOBATeIbHBIM ¢ TapajlyIeIbHBIM
COCTMHEHUEM  DIEMEHTOB, pa3iuyas ycIOBHbIE 0003HAYCHUS
AJIEMEHTOB JJIEKTPUUYECKUX IENen

MPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U
COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie
OCYIIECTBIISATh OUCK MHGOpMAIK (PU3NIECKOTO COJIEPKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHATEILHBIX HMCTOYHUKOB BBIACIATh HWHGOPMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOM

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-



1.19

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

14

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHHUA TEKCTa, mpeoOpa3zoBaHus WHGOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, MPU OTOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 34 BBIIOJIHEHUEM ILIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pa3jinvdaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I'-IGCKO€ SIBJICHUEC

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

OMHCHIBATh H3YYCHHBIC CBOHCTBA Tel MW (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘ICCKI/IX HBHGHI/Iﬁ, (1)I/I3I/I‘IGCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIATH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DPUKCHUpPOBaTH pe3yJIbTATh

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BHUIC T8.6JII/IL[I/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys IPEII0KEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PH3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETApHAas MOJEIb aToOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'O AJ1pa

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HUX OIMCAHUs, HCIOJb3Yys
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM Juid  o0ecriedeHuss O€30macHOCTH TNpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYys TOWUCKOBBIA  3ampoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HUCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHHHM YYEOHBIX 3aJaHUA  HAy4YHO-
HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEPIKaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl ceth MHTepHeTr; BiageTte  NpUEMaAMHU

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM



1.20

1.21

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl NMPOEKTHOW HIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA
®U3UKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIET'O MUPA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

dusznka — Hayka O TMpupoje. SIBIEeHUS NPUPOJIBIL.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeaMuuHBL. M3MepeHue  (QU3MUECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

HaOJII0/ITaeMOT0 SBICHUS
1.4 Onucanue GpU3NUECKUX ABICHUH C TOMOILBIO MOJIENIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Onpenenenre pa3mMepoB MaJbIX TEN.
N3mepenune temrnepaTypsl pYU MOMOIIHU KUJKOCTHOTO

TEPMOMETpPA U TaTYNKA TEMITEPATYPHI
IMEPBOHAYAJIbHBIE CBEJIEHV ST O CTPOEHUU BEILIIECTBA
CrtpoeHme BemiecTBa: aTroMbl W MOJEKYNBI, WX
2.1 pa3mepbl. OIBITHI, JTOKa3bIBAIOILINE JUCKPETHOE CTPOEHHE
BEIIIECTBA

JlBmkeHne dvactun BemiectBa. CBSI3b  CKOPOCTH
2.2 JNBWKEHUS  4YacTUIl C  Temmeparypoid. bBpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3anmonaeicTBre 4acTUI BEIIECTBA: IPUTSIKEHNE U

2.3
OTTaJIKUBAHUE
ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE TIa30B,
2.4 KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKHX)  TeIl.

B3anmocCBsI3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbBIX



2.5

2.6

arp€raTHbIX COCTOAHUAX HW HX aTOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Jguamerpa aroMa METOJIOM psAoB  (C
ucrnoiib30BanueM ¢otorpaduii).
OnbITHl 10 HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnpiTbl 1O OOHApYXKEHUIO  JIEUCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHHUE. PaBHoMepHOE 51

HCPABHOMCEPHOC IBHIKCHUC

Ckopoctb. Cpennsisi CKOpPOCTb NpPU HEPABHOMEPHOM

JIBMOKEHHHU. Pacuér IIyTU U BpECMCHU IBUKCHU

SIBnenne mHepuuu. 3akoH MHepuuU. B3aumopeiicTBue
TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHUS TEll

Macca kak MEpa UHEPTHOCTU TEJIa

IInoTHOCTB BCIICCTBA. CBs3b IIJIOTHOCTHU C

KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIleCTBA
Cuita KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c

NIOMOIIBIO ANHAMOMCETpPA

SIBeHne TATOTEHUS M cuia TsHKecTH. CHiaa TsOKECTH

Ha Jpyrux Iaserax. Bec temna. HeBecomocTs

Cuna TPCHUA. TpCHI/IC CKOJIB’)KCHUA W TPCHHUC IIOKOS.

Tpenue B IpUpoie U TEXHUKE

CroxeHue Ccuj, HalpaBIEHHBIX IO OJHOM IPSMOM.

PaBHOelicTBYIOIIIAsA CHIT

[IpakTudeckue pabOTHI:

OnpeneieHHe CKOPOCTH  PAaBHOMEPHOTO  JIBFDKCHUS
(mapuika B OKUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBToMoOMIIT W Tak pgainee). OmpenencHue cpeaHei

CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka 10



3.11

3.12

HAKJIOHHOM  IUIOCKOCTH. OmpenesieHre  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
NPUIOKEHHONW  Cuibl. ONBITEI, JIEMOHCTPUPYIOILIUE
3aBUCHMOCTh CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla 1

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C
pa3sNIMYHBIMKM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHHUS U

YBCJIMYCHUS NABJICHUA

JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,

TEeMIEPATypPhI

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCIaMH4, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUS KHUIKOCTH oT I‘J'Iy6I/IHI>I.
I'mapocraruyeckuit napagokc. CooOIIaOIMecs COCYbl.

FI/II[paBJ'H/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emiin u atMmocepHoe aasieHue. [IpuunHel
CYIIECTBOBaHMS BO3AYIIHOM 0060mouku 3emiu. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT

BBICOTHI HaZl YPOBHEM MOPs

N3mepenue armocdepHoro npaeneHus. [lpuGopsl mns

HU3MCPCHUA aTMOC(I)CpHOFO JaBJICHHUA

JlelicTBue XUAKOCTH MU Ta3a Ha NOTPYXKEHHOE B HHX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena

[lnnaBanue ten. Bo3ayxoriaBanue

[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.

OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIECH Ha



4.10

411

TEJo, MOTPYKEHHOE B KUIKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CUJIbI, JCHCTBYIOLIEH
Ha TeJI0 B JKUJIKOCTH, OT Macchl Teaa. OIIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€Ja U OT IUIOTHOCTH
JKUJKOCTH. Koncrpyuposanue apeomeTpa TN
KOHCTPYUPOBAHUE  JIOAKA W  OIlpenesieHne €€

l"py30HO,Z[T>éMHOCTI/I

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOro J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuuyeckue yCTpoiCcTBa: cooOUIAOIIMECS COCY/bI,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckas paboTa
MexaHnueckas MOIHOCTb

HpOCTLIe MCXAaHU3MBI: pbryar, 6J'IOK, HaKJIOHHAasA

mockocTh. [IpaBuino paBHOBecHsl pplyara
[Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3omoroe  mpaBuso»  MexaHuku.  Koadduument
I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie

MEXaHU3MBI B OBITY U TEXHUKE

[ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
Kunernueckas sneprus

[Tonnas mexaHuueckast SHeprus. 3aKOH H3MEHEHUS U
COXpAHEHUS MEXAHUYECKOU SHEPTUH

[IpakTuueckue padbOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  TIpU

PaBHOMEPHOM  JBW)KCHMHM Te€la IO T'OPU30HTAIBHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.

N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa



COXpaHEHUS MEXaHUUYECKOH 3HepTun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABMXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpPOEHHUs BewlectBa. Macca U pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIMINE  OCHOBHEBIC
MIOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TEOPUH
Mogenmn  TBEPAOTrO, OKUAKOTO W ra3000pa3zHOTro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
6 TEOPHH
6.4 CMaunBaHUWe U KallWLUISIPHBIC STBIICHUS
6.5 TemoBoe paciipeHne U C)KaTHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeada U copepiieHue padoTbl
6.8 Bunsl Tennonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIUS,
' U3Iy4YeHUe
6.9 KomnuectBo  Temnotel.  YaennHas — TEINIOEMKOCTH

BEIECTBA



6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TernmooOMeH W TeEIUIOBOE paBHOBECHE. Y paBHEHHE

TEIIOBOro OajaHca

IInaBnenne u OTBCPACBAHUC KPHUCTATINIMYCCKUX BCIICCTB.

y,I[eJ'IBHaﬂ TCIIJIOTAa IJIaBJICHUA

[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TeMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro

JaBJICHUA
BnaxnocTts BO3yXa
SHGPFI/ISI TOIIJINBA. Vﬂeanas{ TCIIOTA CropaHusa

[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
TEIIOBOIO JBUTraTeiisd. TemaoBbIe ABHTATCIIM M 3alllUTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs M MPEBPALIEHUS SHEPTHH B TEIIIOBBIX

nporieccax

[IpakTuyeckue paboOTHI:

OnelTbl 1O OOHApyXEHUIO  JCHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITEl MO BBIPALIMBAHUIO KPUCTAIIOB ITOBAPEHHOM
COJIM WJIN caxapa.

OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JIITUHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIEPATYPHI.

HalGmronenvne n3aMeHeHusl BHYTpEHHEH HEPTUu Teja B
pe3ynbTate Terionepeaadu 1 paboThl BHEITHUX CHUII.

Hccnenosanue SIBJICHUS TETI000MeHa npu
CMEIIMBAHUH XOJOJIHOW U rOpPSYEN BOJIBI.

Onpez[eneHI/Ie KOJIMYCCTBA TCIJIOTHI, IIOJYUYCHHOI'O



6.18

6.19

BOIIOI>'I npu TEIIOOOMEHE C Harp€TbiIM MCTAJINIMYCCKUM

AITAHIPOM.

OmnpeneneHne yaeIbHON TEIJIOEMKOCTH BEIIECTRA.
UccnenoBanue npoliecca UCapeHus.
OrnpezenieHre OTHOCUTENIBHON BIIAXXKHOCTH BO3/yXa.

OHpeI[eJ'ICHI/IC y,I[eJIBHOfI TCIJIOTHI IIJIABJICHUS JIbJA.

Odu3nyeckue SABICHHUS B MPUPOJAC: IMOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHUS B TPHPOJIE,
KPUCTaJUIBI B Tipupoe, uainyueHue CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHuE POCHI, TyMaHa,

HHes, CHera.

TexHuyeckue  yCcTpoOMCTBA:  KamWJUIAPBL, MPUMEPHI
WCIIOIb30BAaHUS KPHUCTALIOB, >KUJKOCTHBIH TEPMOMETD,
JATYMK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

OnexTpuszanus Tein. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
(3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO
nons. IIpyHIUD Cyneprno3uiuu IEKTPUYECKUX MOJIEH
(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN
anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHMKY 1
JUDJIEKTPUKU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
ONEeKTpUYEeCKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
JNEKTPUYECKOTO TOKA. MICTOYHMKM TOCTOSTHHOTO TOKA
HeicTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,

XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B



7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

KHUIAKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

HaIpsHKEHNE

ConpotuieHue MPOBOJIHUKA. VYneapHOE

COTPOTHUBIICHUE BEILIECTBA
3akon Oma JJ1s1 yyacTKa Lenu

HOCJ’ICI[OB&TGJ'IBHOG nu napaaijiciIbHOC COCAUHCHUC

IIPOBOJHUKOB

Pabota W MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

DNEeKTpUYECKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON

OHCPI'vHA B 6LITy. KOpOTKOC 3aMBbIKaHHC

IlocTrostHHBIE MarduTbl. B3auMoaelcTBUE MOCTOSHHBIX

MarHuToB

MarautHoe T1oie. MAarduTHOE TIOJE€ 3eMJIM W €ro

3HAYEHUE A )KU3HU Ha 3eMiie

OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.

HpI/IMCHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE

JlelficTBE€ MAarHUTHOTO TOJS Ha IPOBOJAHHUK C TOKOM.
DNeKTpoABUTaTeNh MOCTOSTHHOrO ToKa. Mcnonb3oBaHue
JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOpTe

Onbertel @apanes.  SIBneHue  IIEKTPOMArHUTHOM
nHaykuuu. I[pasumo Jlenna

DNeKTpOTeHEePaTop. Crioco0wr MTOJTyIeHUS
JJEKTPUYECKON  SHEpIuH. ONEeKTpOCTAaHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIrrun

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKIUEH
Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO TMOJIS  Ha

IIPOBOAHHKHU U JUIJICKTPUKH.



COopka u mnpoBepka palbOTHI BJICKTPUUYECKON Ilenu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO 4epes
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSLKCHUS
Ha Pe3UCTOpE.

OnbIThI, JNEMOHCTPUPYIOILINE 3aBUCUMOCTD
JJIEKTPUYECKOTO COINPOTUBIIEHUS IIPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka 1mpaBwia CJHOXECHMS HANpsDKEHUM  NpU
IIOCJIEIOBATEIIBHOM ~ COCAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia Ui CHIBI TOKA IPH MApaLICIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NMEKTPUYECKOTO TOKA, HIYLWIET0 4Yepe3 PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIICIIIEMON Ha pesucrtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanne
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlIeHUs TOKa B Karymke. I3ydeHwue

JIENCTBUS MarHMTHOIO IIOJS Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4yeHue paboTsI
3IIEKTPOJIBUTATETS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOAOBAHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HUCCICIOBAaHUC W3MEHCHMI 3HAUYCHUS U HaIrpaBJICHUA

WHAYKIOIMOHHOI'O TOKa



7.21

1.22

9 KIIACC

Kon

Kon smemenTa

paszznena

dusnueckue SBICHUS B MPUPOJE: DIECKTPUUECKUE
SBIIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE MoJje 3emiiu, Apeld MmoroCcoB,
pOJIb MAarHUTHOTO TIOJIS YISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUYECKON SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
NPEAOXPAHUTENH, JIIEKTPOMArHUT, JJIEKTPOJBUIATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

[IpoBepsieMble 2IEMEHTBI COAEPKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10

Mexannueckoe JBWXKEHHE. MarepuanpHas TOYKa.

Cucrema otcuéra
OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKECHUS
PaBHOMEpHOE MPSMONUHEHHOE TBUKEHHE

HepasHomepHOE MIPSAAMOJIMHENHOE JBUYKEHUE.
CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU

HCPaBHOMCPHOM JABUKCHUUN

YckopeHnue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

JIBIOKEHNE
Cobonnoe nagenue. OnwITel [ anunes

PaBHOMepHOE nBUXKEHUE MO OKpyxHOCcTU. [lepuoa u
yacToTa oOpamenus. JIuHEWHass W yriaoBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
ITepBsIii 3ak0oH HproTOHA
Bropoii 3akon HetoToHa

Tperuii 3akoH HeroToHa



8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

[TpuHIMI CyEepHIO3UIIUHN CUTT
Cuna ynpyroctu. 3akoH ['yka

Cuna TPEHUA: CHJIa TpPCHHUA CKOJBXCHHUA, CHIIA

TpPEHUs IIOKOS, APYTHE BUABI TPECHUS

Cuma TSOKECTM W 3aKOH BCCMHUPHOI'0 TATOTCHUA.

YckopeHnue cBOOOTHOTO MaeHUs

Hemwxenne  mmaHer  Bokpyr  Comnuma.  IlepBas

KOCMHUY€ecKasi CkopocTb. HeBecoMOCTh U meperpys3ku

PaBHOoBecue  marepuasibHOM  TOYKH.  AOCONIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO

BpalllCHUs. MOMEHT CHIIBI. I_[eHTp TAXKECCTHU

Nmnynbsc tena. M3menenune umnyibca. iMmynbsc cuiib
3aKOH COXpaHEHMsI UMITYJIbCA

PeakTtuBHOE IBM>KEHNE
Mexannueckasi paboTa U MOILIHOCTb

PabGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b

SHEPTHUU U pa6OTBI

IloTenunanbHas SQHEprusa  TCJa, OAHATOI'O Hax

MMOBEPXHOCTHIO 3eMJTH
IToTeHumanbHas YHEPTUS CKATOU NMPYKUHBI

Kunernueckass sHeprus. Teopema O KMHETHYECKON

SHEPrUu

3akoH COXpPaHCHUA MEXaHU4YEeCKOMH OHCPIrun

[TpakTiueckue paboThI:

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHS [IapHKa [0 HAKIOHHOW TUIOCKOCTH.
OmnpezneneHue yCKOpeHUs: Tela NMpU PaBHOYCKOPECHHOM
JIBY)KEHUH 110 HAKIIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBHCHMOCTH MYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka TruMOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM
JIBWKCHUW 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS

Kak psan HEUETHBIX quceii, TO COOTBCTCTBYIOIHC



8.28

8.29

MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIIBI TPEHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
KoddduimeHTa TpeHus CKoyubkeHus. OnpenerneHue
KECTKOCTH TPYXHUHBL. OmnpeznencHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM [IBXKCHMHM Tella II0
TOPU30HTAILHON TOBepxXHOCTH. OmnpeseneHue padoThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJE: TPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE )KUBBIX OPraHU3MOB

TexHuueckne  yCTpOMCTBA:  COUAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

9.6

9.7

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHMIA: nepnuon, 4acrora, aMIuIuTyaa

MareMatnuyeckuit 151 IIPY>KUHHBIN MasiTHUKHU.

[IpeBparnienue sHEprun Npu KoJieOATETLHOM JIBHYKCHUHI

3aryxawomue KosneOaHus. BpIHyXE€HHbIE KoJeOaHMUs.

Pe3onanc

Mexaandeckue BOJHBI. CBOMCTBA MEXaHUYECKHX BOJIH.
[IpononbHbie W TIONEpEYHBbIE BOJIHBI. J[JIMHA BOJIHBI U
CKOpOCTh €€ pacmpocTpaHeHUs. MexaHn4eckue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTudeckue paboThI:

Omnpenenenne YacTOTBl M TepuUoAa  KoJeOaHHi
MATEMATHUYCCKOT'O MasdTHHUKA.

Ompenenenne YacTOTBl M Iepuofa  KoJieOaHUH
HNPYXUHHOI'O MasTHUKA

HccnenoBanne 3aBUCHMOCTH TIepuoOjaa  KoJeOaHHWI

MNOABCHICHHOI'O K HHUTHU TIpy3a OT [IJIUHbBI HHUTH.



10

11

9.8

9.9

WccnenoBanue 3aBUCHMOCTH TIepUoOjaa  KoJeOaHWI
NPY>KMHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HUTH, OT MacCChl rpy3a 158 )KéCTKOCTI/I
NpYy>KUHBI. I3MepeHne yckopeHus: CBOOOTHOTO TaeHUs
dusnueckue SABJICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
J)KUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
IIyHaMH, 3XO0

TexHuyeckue yCTpOMCTBAa: HXOJOT, HCIOJIb30BaHUE

YIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJEKTPOMAarHUTHOE MOJIE. DIIEKTPOMArHUTHBIE BOJIHBEI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mnpupoaa ceera. CKOpOCTh CBeTa.
' BoaHoBBIE CBOMICTBA CBETa
[TpakTryeckue paboOTHI:
10.4 WN3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBa: HCIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky cBeTa
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHUE CBETA
113 Otpaxenue csera. [lmockoe 3epkao. 3aKOH OTpaKEHHS
' CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 Jlunza. Xop ydeit B 1uH3E
116 OnTuueckass cucrema (Qoroarnmnapara, MHUKpOCKoONa H

TCIICCKOIIa
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I'maz kak onTtuyeckas cucrteMa. bIU30pyKOCTh |

11.7
JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B criektp. Onbitel HproTOHA.
' CroxeHue cnekTpaibHbIX IBETOB. [{ucnepcus ceera
[TpakTueckue paboOThI:
HccnenoBanue  3aBUCUMOCTH — YIJla  OTPa)KE€HHUs
CBETOBOTO JIy4a OT yIJIa MaJCHHUS.
N3yueHne xapakTepUCTHK M300paskeHHs MpeiMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIVIa  IPEJIOMIICHUS
CBETOBOT'O Jiydya OT yrjla MaJeHus Ha TPaHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300paxkeHuil ¢ MOMOILILI0 coOMparomien
JIMH3BL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS U ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETa NMPEAMETOB MpPU HX
HaOJII0IEHNH Yepe3 [IBETOBbIE (DUIBTPHI
dusnyeckue sABIEHUS B npupoze: 3arMeHus CoaHoa u
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
191 OmnbiTel Peszepdopna u miaHerapHas MoJeNb aToMa.
' Mognens aroma bopa
129 Hcnyckanve M TOTJIOLIEHHE cBeTa aTroMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3myyeHHs
154 Ctpoenue aromHoro sapa. HykioHHas Mopenb
' aToOMHOrO sapa. M30Tomnsl
195 PannoaktuBHbie npeBpamenus. llepuon momypacmana

ATOMHBIX SAJCP



12.6

12.7

12.8

12.9

12.10

12.11

12.12

SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsSI0BOIO U

MacCCOBOI'O YHUCECII
3Hepr1/151 CBsA3U aTOMHBIX AICP. CBs3b Maccel U OHCPIruun

Peaknuu cunresa u nenenus saep. VICTOUHUKY SHEpruu

CouHiia 1 386311

Slnepnas osHepretuka. JlelicTBUE  paMOAKTHBHBIX

H3J’Iy‘~1€HHﬁ Ha JXUBbIC OPraHU3MbI

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
U3JTy4CHHUS.

HccnenoBaHue TPEKOB: HW3MEPEHHE SHEPIrUM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).

W3mepenue painoakTuBHOro hoHa

@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢oH, KOCMUYECKHE JTy4H,
pPalMOaKTUBHOE W3JIYYCHHWE TPUPOIHBIX MHUHEPAJIOB,
JeficTBUE PpaJAMOAKTHBHBIX H3IYy4eHHH Ha OpraHu3Mm

YCIIOBCKa

TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOMN CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTHHE MHUpaA, O BKJAJEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (U3NYECKUX SBICHUIN
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30oBaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOIOIeHHsT MPaBWJI OE30MACHOTO TPyJa: HaOMroAcHUE (PU3HIECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY



U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHHUM (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIEIOBaHMII,
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH MTOTPEITHOCTH, J€TIaTh BEIBOJIBI IO PE3YIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS (PU3UUECKUX MPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3UUECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3aJlauH,
BBISBIISATH HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE
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3aKOHOMECPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

OnbIT moMcka, NpeoOpa3oBaHMs U MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BinaaeHue 0a30BbBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuyeckoe naBuxeHue. MarepuanbHas Touka. Cucrema OTCYETA.
' OTHOCUTENBHOCTD JBMIKCHHUS
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
1.2 JUTS BBIYMCICHHS CPEAHEN cKkopocTu: V = S/t
PaBHOMepHOE mpsiMOIMHEHHOE JBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 xX(1)=x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
NepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOJIUHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHM B Clydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
5
Self) =vg, = f+ay = ;
2
@opMynbl Uil TPOEKIMU MEPEMEILIECHUs], TPOEKIIMH CKOPOCTU U IPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
1.4 s.(D=vy,-t+a,- r .
2
U.T('f) =gy T, L,
a (1) =canst,
L)h.: - L)-__T: =2a,s,
I'paduku 3aBUCUMOCTH OT BpEeMEHHU I MPOEKIIMH YCKOPEHUS, MPOEKINU
CKOPOCTH, MPOEKIMH MEpPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe magenune. Dopmynbl, ONMHUCHIBAIOIINE CBOOOTHOE TMaJeHUE Teja
15 [0 BEpTUKAIH (ABM)KEHHUE Tela BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEeMEHM Ui MPOEKIMH YCKOPEHUS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOSKIIMM CKOPOCTH W KOOPJIWHATBHI IPH CBOOOJHOM MaJCHUU Telia II0
BEPTHKAIH
CKopocTh paBHOMEPHOTO JIBIDKEHUS Tella MO OKpPYKHOCTH. HampamieHue
CKOPOCTH.
dopmyna A BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTU M TIEPUOJ
oOparieHus:

2TR

T

HeHTpOCTpeMI/ITGHBHoe YCKOPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:

Cuna — BekTopHas pusnueckas BenuurHa. CloxkeHue cui
SABnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOpa CHJIBI,
JIEHCTBYIOLLIEH HA TEJIO

Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:

Fy y=-Fi

TpeHHe IMOKOsI U TPCHUC CKOJILXKCHUA. (DopMyna AJI1 BBIYUCIICHUA MOIYJIA



CHJIBI TPCHUSA CKOJIBXKCHUS:

szu-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al

BCCMI/IpHOC TATOTCHUC. 3aKOH BCCMI/IpHOFO TATOTCHUA .
My -
F=G.—L1_2
R
Cuuia TshkecTH. Y CKOpeHHE CBOOOIHOIO MafeHusl.
1.14

®opmyna Juist BBIUMCIEHUS CUIIbI TSXKECTH BOJIM3U MMOBEepXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 neperpysku
Nmnynbe Tena — BeKTopHast pu3nyeckast BeIMUMHA.
1.15 p=mi
Nmnynbe cucteMsl Teil. M3menenne ummnyinbsca. IMITybe criibt

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
1.16 p=nyly +im, U, =const
PeaxTnBHOE ABMKEHIE

Mexannyeckas padota. @opmMyra /i1 BEIYUCICHHS paOOThI CHJIBI:

A=Fscosc
MexaHudeckasi MOIITHOCTh:
1.17
A
N=2
t
118 Kunernyeckas u nMoTeHIUatbHas SHeprus. ®opMmyiia 11 BEIYMCICHHS

KUHETUYECKON DHEPIUH:



1.19

1.20

1.21

1.22

1.23

Hﬂ'}z
By

TeopeMma o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYUCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TENA, OAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanunyeckas dSHEeprus:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHU4eCKoU sHeprun. Popmyna ajs 3aKoHa
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparteHne MeEXaHUUYECKON IHEPTUU MTPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.

Poryar. MomenT cubl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,

n= Anonesnas

Aﬁrpaqe:am "

JlaBiieHue TBEpAOTO TENA.

@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:

_F
P==-

JaBnenue raza. ATMocepHoe TaBieHHUE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPU KUIKOCTHU.

@opMyia 11l BBIYMCIICHHS 1aBJICHHS BHYTPU KUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. Dopmyna IS ONPEACIICHUS BbITAJKUBAIONIEH CHJIBI,

JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH Ia3:



1.24

1.25

1.26

1.27

1.28

1.29

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexannueckue kojeOaHHMs. AMIUIMTYIA, MEPUOJ M YaCTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

MaremaTuueckuii M NPYKUHHBIA MasATHUKH. [IpeBpailieHre SHEpruud mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxatomue kojnebanus. Beinyxaennsie konebanus. Pezonanc

MexaHU4eCcKHUe BOJIHBL. HponoanHe " IIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

A=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha TPaHMIIE
nByXx cpell. MHdpa3Byk U yIpTpa3ByK

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbKEHUs; pa0OThI CUIIbI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHUS OpYyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Hpu JBM)KEHUU MO HAKJIOHHOW IJIOCKOCTH; YacCTOThI U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasiTHUKA; 4acTOThl U IepHoja
Kone0aHUi MPYXKMHHOTO MAasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HETOJBI)KHOTO 0JioKa; pabOThl CHJIBI YIOPYrocTH NpU MOABEME Ipy3a ¢
IMOMOIIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpykEHHOU
YacTU Tejla U OT IJIOTHOCTH KHMJKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMajbHOI'O
JaBJI€HUS M OT poJa MOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3HUKAIOMIEH B
NpYy)XHHE, OT CTENeHH AedopMa NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa HampapBisiollel; mnepuoga (YacToThl) KoyeOaHUI HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Nepruoja KojieOaHui Npy>KMHHOTO MasiTHHKa OT
Maccel Ipy3a M JKECTKOCTH IPYKHMHBI; HCCICIOBAaHUE HE3aBHCHUMOCTH

nepuosa KoyieOaHWH HUTSHOTO MasTHHKa OT Maccel rpys3a. IIpoepka



1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

YCJIOBUA paBHOBECHA pblyara

Qusuueckue sAeneHus 6 npupode. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHMBOM IPUPOAE, NCUCTBUE CUIbI TPEHHUS B
IIPUPOJE U TEXHUKE, NPWIMBBI U OTIMBBI, IBWKEHUE IIaHET COJIHEYHOU
CUCTEMBI, PEAaKTUBHOE JBWKCHUE XUBBIX OPraHU3MOB, pblYard B TeEJE
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUS Ha )KUBOI OpraHusM, IJjIaBaHHue
pBIO, BOCIHpPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoticmea: CIMIOMETP, NaTYUKU IOJ0XKEHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU
HENOJIBUKHBIA 0JIOKU, HAKJIOHHAS! IJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY,
cooOuiaroImecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMEeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOCHHUS
BeuiecTBa. Mojenu TBEPAOro, JKUAKOTO U Tra3000pa3HOrO COCTOSTHUM
BenlecTBa. Kpucramumdyeckue u amopHsle Tena

JlBmkeHne dactul BemiecTBa. CBfA3b CKOPOCTH JBMXKEHMSI YacTHIl C
TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

CMaunBaHUE U KalWUISIPHbIE SBJICHUS

TemoBoe paciimpeHue u cxxatue

TenmoBoe paBHOBECHUC

BHYTpeHHSISI OHEPIusi. Pabora u TCILIONICpCIada Kak CITIOCOOBI M3MEHEHHMS

BHYTPEHHEHN YHEPTUU
Buns! Terionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4EHUE

HarpeBaHHe n  OXJIaXJIACHHUEC TCII. KommgectBO  TEIUIOTHI. YJIGJ'H)HaSI

TEIUIOEMKOCTD:

O=cml(t,~t)

3aKkoH COXPAaHCHUS SHCPIruHu B TCIIOBBIX IMPOLCCCAX. ypaBHCHI/IC TCIIJIOBOI'O

OastaHca:

O +0,+..=0
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2.12

2.13

2.14

2.15

2.16

2.17

3.1

Ucnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss M KoHjaeHcauuu. Kumnenue KuakocTu. YaenpHas TeIuioTa

napoo6bpazoBanus: L = Q/m

BnaxnocTtn BO3ayXa

[InaBnenne u xKpucraumzanus. l3MeHeHue BHYTpEHHEH »HHEPruM mpu

IUTIaBJICHUU U KpUCTAJIJIM3allhuU. yIIeHBHaSI TCIIJIOTA I1JIaBJICHUA !

BHyTpeHHs1 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

toruBa: ( = Q/m

[Tpunnume! paboTe! TerioBeix Asuratenei. KIT/ remmoBoro asurarens

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM  METAJUIMYECKOTO  IIWIIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOM KOMHATHOM TeMIIEpaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTrbli LWIMHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATrPEThIM LUIMHAPOM, I1OCIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBIeHMs Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI NPU Pa3IMUHBIX YCIOBUSAX; SBJIEHUS TEII0OOOMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U FOqueﬁ BOJBI; IIpOo1eCCa UCITAPCHUA

Quszuueckue A6NeHUs 6 npupode:  TOBEPXHOCTHOE HATSDKEHHE U
KalWUIApHbIE SBJICHHUS B MNPHUPOJAE, KPUCTAUIBI B NIPUPOAE, H3IyUEHUE
Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, uHesl, CHera

Texunuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBl  HCIOJb30BaHUSA
KPHUCTAJUIOB, >KUJKOCTHBIA TEPMOMETpP, MAATYUK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKuX 3apsJioB



3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHHsI SJICKTPUUYECKOTO 3apsiia

Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn

CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocuremm QJICKTPHUYCCKUX 3apsAa0B. I[eﬁCTBHe OJICKTPHUYCCKOI'0 IIOJI Ha

aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH

[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUsl 3iekTpuueckoro Ttoka. Cuia
Toka. Hanpsixenue.
I=q/t,U=A/q

QHGKTpI/IquKOC COIIPOTUBJICHHC. YaennHOE QJICKTPHUYCCKOC COIIPOTHUBJIICHHUC:

R =pl/S
3akon Oma a1t yuactka snektpuueckoi nemu: | = U/R

HOCHG,HOB&TCHLHOC COCAUHCHUC ITPOBOAHUKOB:
I, =1, U=U,+U,.: R=R +R,
HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB PABHOI'0 COMMPOTHUBIICHUA:
U=Us I=L+ Iy R="2.
CMeliaHHbIe COCIUHCHUA MMPOBOAHNKOB

Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoyns — Jlenna:

O=I"-R-t

OneiT Opcerena. MarHuTHoe o€ IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum

MarHUTHON HHTYKITUU

MarauTtHoe II0oJI€ IIOCTOSHHOI'O MarHuTa. B3anMoIeWCTBHE MOCTOSHHBIX

MarHuToB

JlelicTBMEe MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM



3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

OnbiTel Papajes. SABaeHue 3yeKTpoMarauTHoM nHaykuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COIIPDOTUBJIEHUS OT JJIMHBI IIPOBOJHHMKA, IUIOIIAAU €ro
MOTNEPEYHOI0 CEUECHHUS U YJEIbHOTO COMPOTUBIICHUS.

[IpoBepka  mpaBwia g JIEKTPUYECKOTO HalpsDKEHUs TP
MOCIIEIOBATEIbHOM ~ COEAMHEHUU TMPOBOJHUKOB; TMpaBHJIa JUISL  CHIIBI
ANEKTPUYECKOT0 TOKa IMPU MAPAICIIBHOM COEIUHEHUH IPOBOJAHHUKOB

(pe3uCTOpHI U JIAMITOYKA)

Qusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emiu, Apeid

IMOJIFOCOB, POJIb MArHUTHOT'O IMOJIA AJIA )KU3HHU Ha BCMHG, IOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUMK JJEKTPUUECKOM HSHEPruH, HIEKTPOOCBETUTENbHbIE IPHOOPHI,
HarpeBaTelIbHbIC AEKTPOnpUOOPHI (mpumepsr), AIIEKTPUYECKHE
IIPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOABUIATENNb IOCTOSHHOIO TOKa,

reHepaTop MOCTOSIHHOTO TOKa
OnekTpoMarHuTHbIe BoJHEIL. [1Ikana s5mekTpoMarHuTHRIX BOJTH
JlyueBas mojzenb cBeta. [IpsMonrHeTHOE pacIpOCTpAHEHUE CBETA
3akoH oTpaxkeHus cBerta. [Imockoe 3epkano

[Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus ceera

JInnza. Xox Hy‘{eﬁ B JIMH3C. CDOKyCHOC PaCCTOSIHUC JIMH3bI. OnTuueckas cuiia

mun3el: D = 1/F
I'na3 kak ontuyeckas cucreMa. Onruyeckue npubopsl

IIpakmuyeckue pabomul

I/I3Mep €HHE OIITUYECKOM  CHIIBI CO6I/Ip aroiei JIMH3BI; (I)OKYCHOPO

paccTosiHUs coOuparouiel JT1H3bI (110 CBOWCTBY PABEHCTBA pa3MEPOB IpeaMeTa U
n300pakeHus], KOrja MpeAMET pacloiokKeH B JBOMHOM (hoKyce), MoKa3ares

IMpECIOMJICHUSA CTCKIIA.

HccrnenoBanne CBOWCTBa M300paKEHHS, TIOITYYCHHOTO C TOMOIIBIO



3.27

3.28

4.1

4.2

4.3
4.4
4.5

4.6

4.7

CO6I/IpaI-OH_I€I71 JIUMH3bI, HU3MCHCHUS (l)OKYCHOFO pacCTosdHus JABYX CIIOXKCHHBIX
JIMH3, 3aBUCHUMOCTH YyIJia IMPCIOMJICHUA CBCTOBOI'O Jiyda OT YyIJjia INMaACHHUA Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_[a u .HyHBI, OoBE€Ta TECII,

OINITUYECKHUE sIBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE

CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PagnoaktBHOCT. Aub(a-, Oera-, ramma-usznydeHus. Peakuum anbda-u

Oera-pacnajga

OmnpwiTel Pesepdopaa mo paccesuto anbda-yactuil. [lmanerapuas monenb

aToma
CocraB aromHoro sjpa. M3oromsl

[Teprox momypacmana aTOMHBIX Siep

SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MacCOBOIO YHCEI

Qusuueckue s61eHUs 8 npupooe: €CTECTBEHHBIN paJMOaKTHBHBIN (OH,
KOCMHMYECKHE JIyYH, PAJHOAKTHUBHOE W3Jy4YE€HHUE IPUPOIHBIX MHUHEPAIIOB,

JeficTBHE paaArOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHu3M YCJIOBCKa

Texnuueckue ycmpovicmea: CHEKTPOCKOI, WHAMBHUIYAIbHBIM J103UMETD,

kamepa BunbcoHna, siyiepHasi sHEpreTuKa



