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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOHIETo 0Opa3oBaHUS COCTaBJCHa Ha
OCHOBE TIOJIOKEHUW M TpeOoBaHUN K pe3yiabTaraM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBareinpbHOW mporpamMmbl, mpencraBieHHbIXx B PI'OC 00O, a Takke C¢ y4ETOM
¢denepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenmuu mnpenopaBaHus y4eOHOTO
npeamera «Pusukay.

[Iporpamma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHHUsl COCTaBIIEHAa Ha
OCHOBE TOJIOKEHMH U TpeOOBaHUN K pe3yabraraM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBarenbHOl mporpammbl, mpeacrasieHHblx B PI'OC OO0, a Takxke C ydeToM
(denepanpHON pabovel TpPOrpaMMbl BOCIUTAHHS M KOHICTIIMU MPENOJaBaHUs y4eOHOTO
npeamera «Prusukay.

Conmepxanue  mporpammbl 1o (¢uU3MKe ~ HampaBlieHO  Ha  (GOpMUpPOBaHUE
€CTECTBEHHOHAYYHOH TIPaMOTHOCTH OOY4YaIOLIMXCSl W OpraHu3aluio M3y4deHHus (GU3UKU Ha
NesITeIbHOCTHONH OCHOBe. B mporpaMme mo (H3HMKE YYHUTBHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npenmera B peammsanuu  TpeboBannit DPI'OC OOO K mnimaHUPyEeMbIM JUYHOCTHBIM |
METamnpeAMETHBIM  pe3yiabrataM  OOy4eHHs, a  TaKkKe  MEeXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX Y4EOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO 00ILIero 00pa3oBaHusl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeaeieHre y4eOHOro marepuana Mo rojuam
oOydenust (MO KJaccaMm), MpemjaracT NPUMEPHYIO TOCIIEIOBATEIBbHOCTh HW3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE PAa3BUTUS MPEIMETHOIO CONEp)KaHUsS U y4eTe BO3PACTHBIX
0CcOOeHHOCTEH 00yUaroIUXCS.

[Iporpamma no ¢usuke pazpaborana ¢ HEIbIO OKA3aHUS METOAMYECKON TIOMOIIH YYUTEIIO
B CO37IaHUU pabodeil MporpaMMbl IO Y4EOHOMY TIPEIMETY.

du3uKa SBISETCS CUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB M SIBICHHUM, N3y4yaeMbIX XUMHEH,
Ouonorueit, actpoHomuerd U pusnueckoil reorpadueil, BHOCUT BKJIQJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEeNOCTaBiIsieT Haubojee siCHble oOpa3lbl NMPUMEHEHHs HAyyHOro METoJa
MO3HaHMsI, TO €CTh CII0Cco0a MOTyYeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 MIaBHBIX 3a/ad (U3UYECKOro o0pa3oBaHMs B CTPYKType oOIIero oOpa3oBaHMs
COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
00y4arommxcs.

Wzyuenne Qu3ukun Ha 0a30BOM YypOBHE MPEAINONAraeT OBIAJIEHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTE€CTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SBJICHUS,

® OIICHUBATh U MIOHUMATh 0COOEHHOCTH HAYYHOTO HCCIIEAOBAHUS;

® UHTEpIIPETUPOBATH JAaHHBIE U UCIIOJIb30BAaTh HAyYHbIE JI0KA3aTEJIbCTBA JJIs [TOJyUEHUS

BBIBOZIOBY.

Henn wm3yuenuss pU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI OMNpEICNiCHBI B
KOHLICNIIMK TpernojaBanusi ydyeOHoro mpeamera «Pusuka» B 00pa30BaTeIbHBIX OPraHU3aLUSIX
Poccuiickoit ®denepannu, peanu3yommx OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

[enu n3zydenust GuU3UKU:

® [puoOpeTeHHe HHTepeca W CTPEMJICHHs OOy4arolluXcs K HAyuHOMY H3yUYCHHIO

IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTUE TMPEACTABICHUH O HAyYHOM METOA€ TMO3HaHUA U (QOpMHpPOBAHHE
MCCJIEZIOBATENBCKOTO OTHOLIEHHS! K OKPY’KAIOLUM SIBICHUSM;



(hopMUpOBaHNE HAYYHOTO MHUPOBO33PECHUS KaK pe3yJbTara U3yueHUs] OCHOB CTPOCHHUS
MaTepuu ¥ PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

(hopMupoBaHUe MPENCTaBICHUI O POIH (PU3UKHU IS PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TMPENCTaBICHUM O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NESITEIbHOCTH, CBA3aHHON ¢ (DM3UKOM, IOATOTOBKA K JajdbHEHeMy 00yuYeHUIO B 3TOM
HaIpaBJICHUHU.

HocTmwxkeHne STUX IMeled mnporpaMMmbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIETO

O6pa3OBaHI/I${ obecrneunBaeTCs PCUHICHUCM CIICAYIOIIUX 3a1a4:

npuoOpeTeHne 3HAHUH O JIUCKPETHOM CTPOCHHMU BEHIECTBA, O MEXAHUYECKHX,
TCIIOBBIX, QJICKTPUYCCKUX, MArHUTHBIX 1 KBAHTOBLIX SIBJICHUAX

npuoOpeTeHue YMEHHM ONMHUCHIBAaTh U OOBACHATh (U3WYECKUE SBICHHUS C
HCIIOJIb30BAHUECM IMOJTYYCHHBIX 3HaHHﬁ;

OCBOEHHE METOMIOB PEIICHHS NPOCTEUIIMX PACYETHBIX 33734 C WCIIOJIb30BAaHHEM
(u3nuecKkux Mojienel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

Pa3sBUTHUC YMCHI/Iﬁ Ha6J'IIO)IaTB INPpUPOAHBLIC ABJICHUA W  BBIIOJHATH  OIBITHI,
nmaboparopHble pabOTBl M AKCIEPUMEHTAIbHBIC HCCICIOBAHHS C HCIIOJNb30BaHHEM
U3MEPHUTENBHBIX PUOOPOB;

OCBOCHHE TMpHUEMOB PaboThl ¢ mHpOpManueld (GU3NIECKOTO COICepKaHUS, BKIIFOYAs
UHPOPMAITUI0 O COBPEMEHHBIX MJOCTIKEHHSIX (U3WKH, aHAIM3 M KPUTHYECKOE
OlICHUBaHHUE UH(OPMAITUH;

3HAKOMCTBO CO cepaMu MpodheCCHOHATBLHOUN JACATSILHOCTH, CBI3aHHBIMU ¢ (DU3HKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha IOCTHKCHUAX (PU3HUECKON HAYKH.

OO61iee 4yKMcno 4acoB, PEKOMEHIOBAHHBIX Ml U3y4eHUsS (U3MKH Ha 0a30BOM YpOBHE, —
238 gacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8 ki1acce — 68 yacoB (2 yaca B HEJICIIO),
B 9 kiacce — 102 yaca (3 yaca B Heneno).

[Ipennaraemselii B mporpamme mo (usuke mnepedeHb J1adopaTOpHBIX PAadOT U OIBITOB
SIBIISIETCS. PEKOMEHIATeNIbHBIM, YYUTEIb JIeJaeT BHIOOp IpU MPOBEACHUHN J1a0OPaTOPHBIX padoT u
OTIBITOB C YYETOM HHJIMBUIYaTbHBIX OCOOCHHOCTEH 00yJarOIINUXCS, CITUCKA IKCTIEPUMEHTAIBHBIX
3a/laHul, MpeAIaraéMbIX B paMKax OCHOBHOIO TOCY/IapCTBEHHOI'O 3K3aMeHa 10 (U3HKe.



COILEPKXAHUE OBYUYEHMUA

7 KIIACC
Du3uKa U €€ poJib B NO3HAHUHU OKPYKAKIIEro MUpA.

®usnka — Hayka o npupojae. ABneHus npupoabl. Oundeckue SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIC, ANEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®usnyeckue BenuuMHbL. M3Mepenue ¢usnueckux BenuuuH. Dusznueckue MpUOOPHI.
[TorpemHoCTh U3MepeHuil MexayHapoaHas CUCTEMA €IUHUIL.

Kak ¢usuka u apyrue ecTecTBEHHBbIE HAyKH M3Yy4aroT MpHpony. EcTecTBeHHOHay4 HBIN
METOJl TO3HaHUs: HAOMIOJEHUE, TOCTAHOBKA HAYYHOTO BOINPOCA, BBIJBWKEHUE THUIIOTE3,
SKCIIEPUMEHT TI0 TPOBEPKE THUIIOTEe3, OOBsICHEHHE HalmonaeMoro sipieHus. OmnucaHue
(bU3UYECKHX SBICHUN C TTOMOIIBIO MOJICIICH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHMUS.

2. ®usnueckue MpUOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IU(POBHIM

npuOopoM.

Jlabopamopuvie padbomsl u onvimol.

1. Omnpenenenue UEHBI AeNIEHUS KAl U3MEPUTEIHHOTO Mprudopa.

H3mepenue paccTosHUN.
N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEA.
Ornpenenenue pa3MepoB MaJbIX TeEl.

A

Msmepenne Ttemmeparypsl Mpy TMOMOIIM SKHAKOCTHOTO TEPMOMETpa W JaTyMKa
TEMIIEpaTyphl.
6. IlpoBeneHue wuccienoBaHUS IO NPOBEPKE THUIIOTE3bl: JAJIbHOCTh IIOJIETA IIAPUKA,
MYyIIEHHOTO TOPU30HTATIBHO, TeM OOJIbIIIE, YeM OOJbIIE BBICOTA MTyCKa.
IlepBoHauaibHBbIE CBEIEHUSI O CTPOEHUH BelIeCTBA.

CrpoeHue BelIecTBa: aroMbl M MOJCKYJIbl, MX pa3Mepbl. ONBITHI, T0Ka3bIBAOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JBuwxenue wyactui] BemiecTBa. CBS3b CKOPOCTH JBMKEHUS YaCTUIl C TEMIIEpaTypoil.
BpoyHoBckoe nBuxkenue, muddysus. B3aumoseiicTBue YacTHIl BEHIECTBA: MPUTSDKEHUE W
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSL ~ BEILIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW U  TBEPHAbIX
(kpucTaminuecknx) Ten. B3auMOCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M HX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperarHblX COCTOSTHUMN
BO/JIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUKECHHS.

2. HaGmonenue nug¢ysuu.

3. HaGmronenue sBrneHuil, OOBSCHSIOMUXCS MPUTSHKEHUEM WU OTTATKUBAHUEM YaCTHII

BEIIIECTBA.

Jlabopamopuwvie padbomut u onvimol.

1. OrmeHka AMamMeTpa aToMa METO/IOM PsIIOB (C UCTIONIb30BaHUEM (GoTorpaduii).

2. OmnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO NEUCTBUS CHUIJI MOJICKYISPHOTO MPUTSKESHHUS.

JBuKeHHMe U B3aUMOAEHCTBHE TeJl.



Mexannueckoe JIBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JABMKEHHE. CKOpOCTb.
CpenHsst CKOpOCTh IIPU HEPABHOMEPHOM JIBUKEHHUH. PacdeT myTH U BpeMEeHH JBUKECHHUS.

SlBnenne mHepuMu. 3aKOH WHEpUMH. B3anMonelcTBuE Tell KaK MPUYMHA W3MEHEHHS
CKOPOCTH JBMKEHUs Tel. Macca kak mepa MHepTHOCTH Tena. [ImorHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00beMa BeIeCTBa.

Cuna kak XxapakTepucTuka B3auMmojencTBus Ten. Cuwiia ynpyroctd M 3akoH [yka.
N3mepenne cuiibl ¢ MOMOLIBIO AMHAMOMETpA. SIBIeHMe TAroreHus M cwia TsbkectH. Cuia
TSOKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CriojkeHHE CHJ, HAlpaBiICHHBIX I10
ofqHOW npsMoil. PaBHozaeicTBytomas cuwil. Cuna TpeHus. TpeHue CKOJIBKEHHUS U TPEHUE MOKOSI.
TpeHue B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHUYeCKOTO JBM)KEHUS Tela.

M3mMepenne cKOpoCTH NPSAMOJIMHENHOTO ABUKECHU.
Habnronenue siBneHuss HHEPLMU.

Habnronenne n3MeHeHust CKOPOCTH ITPU B3aUMOJICHCTBUU TE.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBHIO TEII.

ok wnNE

CrnoxeHue cuil, HaPaBJIEHHBIX M0 OJJHOW MPSIMOH.

Jlabopamopuwvie padbomut u onvimol.

1. OmnpeneneHrve CKOPOCTH PaBHOMEPHOTO ABMXKEHHUs (LIapUKa B KUAKOCTH, MOJIENU
ANIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmnpezneneHue cpenHell CKOPOCTH CKOJBKEHHMsI OpycKa WM LIapuKa M0 HAKIOHHOH
IJIOCKOCTH.

3. OmnpeneneHue MWIOTHOCTH TBEPAOTO TeA.

4. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsKeHUs (IedopManuu) Npy>KUHBI OT
MPUIOKEHHOW CUJIBL.

5. OneITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJBXKEHHS OT Beca Tesla U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHre TBEPABIX TeJl, dKMIKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHbBILICHUS U YBETTUUEHUS JaBieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJICHUA raza oT o0bema, Temreparypsbl. [lepenaua naBiaeHus! TBEPIBIMH TEIAMHU, KUIKOCTIMU
u rasamu. 3akoH Ilackans. [IHeBMaTMueckue MallMHbBL. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT
mnyounbl.  ['mapocrarmueckuit  mapagokc. CooOmiaromuecss  cocynbl.  [mapaBnmdeckue
MEXAHU3MBI.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpudmHbBI CyliecTBOBaHHMS BO3ILYIIHON
obomouku 3emumn. OmbiTr Toppuuerum. M3mepeHue arMochepHOrO IaBICHUS. 3aBUCUMOCTH
arMoc(epHOro JaBiIeHHS OT BBICOTHI HajJ ypoBHeM Mops. I[Ipubopbl ans u3MepeHus
aTMoc(epHOro JaBICHUS.

JleficTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BriTankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JaBJICHHUS ra3a OT TEMIIEPaTyphI.

[lepenaya naBieHUs )KUIKOCTBIO U Fa30M.
CooOmiaromuecs cocyabl.
I'uppaBnuueckuit npecc.

kW

[IposiBenue neiicTBrst aTMOC(HEPHOTO AABICHHUS.



6. 3aBUCHMOCTH BBITAIKUBAMOIIEH CHIBI OT O0BEMA MOTPYXKEHHOW 4YACTH Tela H
MJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAJKHMBAIOIICH CUIIbI BECY BHITCCHEHHOM HKUJKOCTH.

8. VYcnoBue mniaBaHUsS TeNl: IJJaBaHUWE WM TMOTPYXKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnvie pabomul u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYyKEHHON B KHUIAKOCTh
YacTH Tena.

2. OmpeneneHue BbITAJIKUBAIOIIEH CHIIbI, JEWCTBYIOIIEH Ha TeJO, MHOrPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JEUCTBYIOIIEH Ha TeEJIO B
YKUJKOCTH, OT Macchl Teja.

4. OMbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIOIICH Ha
TEJIO B JKUJIKOCTU, OT 00bEMA MOTPYNKEHHOU B KUAKOCTh YACTH T€ja U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYMPOBAHHUE JIOAKUM M OIpeAelieHue €€
IPy30I0IbEMHOCTH.

Padora u MOIHOCTDb. JHEprus.

Mexanndeckas pabora. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs phiyara.
[IpumeHenne mnpaBuia paBHOBECUS pbluara K ONOKy. «30JI0TO€ TPaBHIO» MEXaHUKU.
Koadpdunument monesnoro nerictBus (manee — KIIJ) mpocteix mexanusmoB. I[Ipocteie
MEXaHU3MbI B ObITY U TEXHHKE.

Mexanunueckass sHeprus. Kunermueckas W mnoreHuuanbHas osHeprus. lIpeBpaiuenue
OJTHOTO BHUJIa MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpPaHEHUs! YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopmuwvie padbomut u onvimol.

1. Omnpenenenve paOOThl CUTIBI TPEHHUS [P PABHOMEPHOM JABW)KCHHUU Tejla IO

TOPU30HTAJIBLHON MOBEPXHOCTH.

2. MHccnenosanue ycioBUi paBHOBECHS pblyara.

3. Hsmepenne KIIJl HaKIOHHOM IIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPTUH.

8 KIIACC

TennoBble ABJICHUA.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KMUHETHUECKON TEOpUH CTpOeHHs BelecTBa. Macca
U pa3Mepel aroMOB M MoOJIeKyld. OmNBITBI, TOATBEPKIAIOIUE OCHOBHBIE IIOJOKCHHUS
MOJIEKYISIPHOKHHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BenlecTBa. Kpucraminueckue u
amop¢Hbie Tena. OOBSICHEHHE CBOWCTB T'a30B, XKUJAKOCTEH M TBEPIBIX TSI HA OCHOBE MOJIOKCHHIMA
MOJIEKYISIPHO-KUHETUYECKOM Teopun. (CMaumBaHuMe M KallWUIAPHBIE SBICHUS. TeIuioBoe
paclIupeHne U CKaTHe.



Temneparypa. CBsi3b TeMmeparypbl €O CKOPOCTbIO TEIUIOBOIO JIBMJKEHUSI YACTHII.
Buaytpennsiss sHeprus. CnocoObl H3MEHEHUsI BHYTPEHHEH OSHEpPruu: Temionepenaya u
COBEpIIIeHHE padoThl. Bubl Temmonepenaun: TeIIOMPOBOIHOCTD, KOHBEKIIHS, H3TyUeHHUE.

KonmuecTBo TemyioThl. YAenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH W TeIioBOe
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. [InmaBieHne W OTBepleBaHUE KPUCTAITMYECKUX
BEIICCTB. Y/eNbHAs TEIUIoTa IUiaBieHus. llapooOpa3oBanne W KoHAeHcanus. cmapenue.
Kunenue. VYnenbnHas Ttemiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIEPATypbl KUICHHSI OT
aTMoc(epHOro JaBJIeHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. YIeJIbHas TEIJI0Ta CrTOPaHUSI.

[Ipunnuner pabotel TemmoBbix aurareneir KIIJ[ temmoBoro nsurarens. TeruioBbie
JIBUTATEJIN U 3alHUTA OKPY>KAOIIEH CpEbl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUHU B TEIJIOBBIX Ipolieccax.

Jemoncmpayuu.

Hao0nronenne 6poyHOBCKOTO JBUKEHUSI.

Hao6nronenue nuddysum.

HabOnronenue siBneHnii cMavrBaHUs U KalWJUTSIPHBIX SIBJICHUH.

HabmroneHre TenioBoro pacimpeHus Tei.

N3meHeHue naBneHus ra3a npu M3MEeHEHHH 00bEMa 1 HarpeBaHUU WIIH OXJTAKICHHH.
[IpaBuna u3mepeHus Temneparypsl.

Bunael renonepenayu.

Oxutak/IeHre Mpu COBEPILICHUU PaOOTHI.

W oo NOU A WNR

Harpeanue npu coepuieHr# paboThl BHEIIHUMU CUIaMH.
. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

e
= O

. HaOmronenne kunenus.

[BY
N

. Habmronenue mocTossHCTBa TEMIEpaTyphl IPH TIJIaBICHUH.

13. Mojenu TeIUIOBBIX ABUTATEICH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI MO OOHAPYKEHUIO NEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKESHUS.

OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WK caxapa.

OnbIThI 10 HAOTIONEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TE.
Omnpenenenue AaBlieHUs BO3AyXa B OasIOHE MINPHULIA.

ok W

OnbITHI, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh JaBIEHHUS BO3IyXa OT €ro oobéMa u

HarpeBaHMs WU OXJIAXKICHHUS.

6. IlpoBepka rHUMOTE3bl JUHEWHON 3aBUCUMOCTH [UJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATyPhI.

7. HaOmroneHue M3MEHEHHS BHYTPEHHEH 2HEPruu Teja B pe3ysbTare TeIIonepenadd u
paboThl BHEITHUX CHIL

8. HccnenoBanue SBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOJHOU U TOPSUEH BOIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpPH TEIUIOOOMEHE C
HAarpeThIM METAJUIMYECKUM LUAJIUHIPOM.

10. Onpenenenue yaeabHON TEITOEMKOCTH BELIECTBA.

11. VccnenoBaHue npolecca uCrmapeHusl.

12. Onpenenenrie OTHOCUTENBHOM BIIaKHOCTU BO3yXa.



13. Onpenenenuie yeapHON TEIIOTHI MJIABJICHUS JIbJA.
DJIeKTPpUYeCKHE U MATHUTHbIE SIBJICHUS.

Onextpuzanus Ten. J[Ba poaa aneKTpUYECKUX 3apsiaoB. BzaumonelcTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOACHCTBHS 3apsDKEHHBIX Tell OT BEITUYHMHBI
3apsI0B U PACCTOSIHHSI MEXKIY TEIaMHU).

Onextpuueckoe nose. HanpsoxkéHHOCTh anekrpudeckoro nois. IIpuHuun cynepnosunuu
ANIEKTPUYECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DJIEMEHTAPHBIA AJIeKTpuueckuid 3apsa. CTpoeHue
atoMa. [IpOBOAHMKY 1 AUBIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsa.

OJEeKTpUYECKUH TOK. YCIIOBUS CYILIECTBOBaHMS JJIEKTPUUECKOro Toka. lcTouHuku
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IEKTPUUECKOro TOKa (TEmIoBO€, XMMHMYECKOE, MarHUTHOE).
DNEeKTPUYECKUI TOK B )KUJIKOCTSAX U raszax.

Onektpuyeckass unenb. Cuiia Toka. JnekTpudyeckoe HampsbkeHue. CoNnpoTHBICHHE
IPOBOJIHUKA. VYIENbHOE CONPOTHUBIEHUE BemiecTBa. 3akoH Owma Ui ydyacTKa LENu.
[TocnenoBarenpHOE M NApAIIIENBHOE COEUHEHNE ITPOBOJHUKOB.

PaboTa 1 MOIIHOCTD ANIEKTpUUECKOTO ToKa. 3akoH J[koyns—JIeHma. DnekTpudecKue nenu
U IOTPeOUTENH NIEKTPUIECKOi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTossHHBIE MarHuThl. B3auMOAEHCTBUE IOCTOSHHBIX MAarHWTOB. MAarHMTHOE IIOJIE.
MarunuTtHoe 1mosie 3eMJId U €ro 3Ha4eHHe 7151 KU3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe mose
ANEKTPUUECKOTO TOKA. [I[puMeHeHne IeKTpOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO MOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBMraTeslb IOCTOSHHOIO TokKa. Mcmonb3oBaHue
ANEKTPOABUTATENICH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onpitel  ®apanes. SBneHue snexkTpomarHuTHOW uHAyKuuu. IlpaBuio  JleHua.
Onekrporeneparop. CrnocoObl TOMYyYECHHUS] DJIEKTPUYECKOH SHEPTHH. OJEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DneKTpu3aIus Tel.

JIBa pojia 3IEKTPUUECKUX 3apsii0B U B3aUMOJIEHCTBUE 3aPSHKEHHBIX Tell.
YCTpONUCTBO U AEHCTBUE AIEKTPOCKOIIA.

DNEeKTpOCTaTUUECKask NHTyKLIHS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U TUAIEKTPUKH.

MonennpoBaHnue CUIIOBBIX JTUHUHN 3JIEKTPUUYECKOTO MOJISI.

HcTouHNKY TOCTOSHHOTO TOKA.

W N A WN R

JleficTBHS SIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJIKOCTH.
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. ['a30BbIH pa3psn.
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. I3MepeHue cuibl TOKa aMIIepMETPOM.
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. I/I3MepeHHe QJIICKTPUYICCKOI'0 HAIIPSXKCHUA BOJIBTMCTPOM.
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. PeocTar u marasun COHpOTHBJ’ICHHﬁ.
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. BzanMmojericTBrUE ITOCTOSIHHBIX MAarHUTOB.
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. MOI[GJII/IpOBaHI/IG HCBO3MOXHOCTH pa3dgCJICHUA MOJIFOCOB MarHura.

=
~N

. MOI[GJ'II/IpOBaHI/IC MarHUTHBIX ITOJIEH MOCTOSHHBIX MarHUTOB.
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. OmeIT Opcrena.
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. MarHuTHO€ 1moJie TOKa. DJIEKTPOMArHuT.



20. JleiicTBME MarHUTHOTO TOJISL HA TPOBOJIHUK C TOKOM.

21. DaeKTpoABUraTesb MOCTOIHHOTO TOKA.

22. UccnenoBaHue SBICHUS 3JIEKTPOMAarHUTHON MHTYKIIHH.

23. Onwitel Dapanes.

24. 3aBHCHMOCTD HalpaBJIeHHUs] HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBECHHSI.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomul u onvimol.

OnbIThl IO HAOMIOAECHUIO SJEKTPU3ALUH TeJI HHAYKLIUEH U P CONPUKOCHOBEHUH.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO MO HA IPOBOJHUKH U JUAIEKTPHKH.
COopka 1 mpoBepKa padOThI AMEKTPUIESCKON ST ITOCTOSTHHOTO TOKA.

N3mepenue u perynmpoBaHie CHITBI TOKA.

W3mepeHue u perynupoBaHie HAPSKSHUSI.

ok wnNRE

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA, HITYIIETO YE€PE3 PE3UCTOP, OT COMPOTUBICHUS

pe3uCcTOpa U HANPSKEHUS HAa PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJIEKTPUYECKOIO  CONPOTUBIICHHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAU IIOTIEPEYHOrO CEYEHUS U MaTepralla.

8. IIpoBepka npaBuiia CIOKEHHS HAPSKEHUN IIPU TIOCIIEI0OBATEIIBHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisi CUIIbI TOKA MIPY NApaLIEIbHOM COEIUHEHNUN PE3UCTOPOB.

10. Onpenienenue paboThl MEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop.

11. OnpeneneHre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JIAMIIOYKY, OT HAIpSIKEHUS
Ha HEW.

13. Onpenenenue KII/ narpesarensi.

14. VccnenoBaHue MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

15. 3ydyeHne MAarHMTHOTO TOJsS TIOCTOSIHHBIX MAarHUTOB TpU HMX OOBEAMHEHUU H
paszencHuu.

16. MccnenoBaHue NEUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTyIIIKE.

18. N3yueHue AeiCTBUA MarHUTHOTO MOJIsl HA IPOBOJAHMK C TOKOM.

19. KoHcTpyupoBaHue u U3y4eHue paboThl 31eKTPOABUTaTEesL.

20. N3mepenue KIIJI anexTponBUrareabHON yCTaHOBKH.

21. OnbITHl 1O HCCIIEIOBAHMIO SIBJICHMS AJIEKTPOMAarHUTHON MHAYKLMU: HCCIEIO0BaHUE

W3MEHEHU! 3HAaYE€HUS U HAlPaBJICHNUs WHIYKIIMOHHOTO TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHHS.

Mexanuueckoe apuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOrO0 JBM)KEHUS. PaBHOMEpHOE MpsMoJUuHEHOe aBWxkeHue. HepaBHomepHOE
NpsMOJIMHEWHOE JBUKeHue. CpeaHsis U MTHOBEHHAsT CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE mpsMonnHeitHoe aBuxeHue. CBoboaHoe najaeHue. OmnbIThl
[Nanunes.



PaBHOMepHOE NBHXKEHHE MO OKpyxHOCTH. Ilepuon u yacrora oOpamenus. Jlunelinas u
YITIOBasi CKOPOCTH. LIeHTpOCTpeMHUTENIBEHOE YCKOPEHUE.

[TepBbiit 3axkoH HerotoHa. Bropoi 3akon Hserorona. Tpermit 3akoH Herorona. Ilpunimn
CYNEpIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: CWila TPEHHS CKOJBXEHHS, CUJIa TPEHUS
MIOKOSI, IPyTH€ BUJIbI TPEHUSI.

Cuna TSKECTM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOJHOTO TaJeHUS.
JBwxenne mnaner Bokpyr Comnma. IlepBas kocmuueckas ckopoctb. HeecomocTs u
[IEPETPY3KHU.

PaBHOBecue marepuanbHOM TOUKU. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue TBEpOTO TENa
C 3aKpEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenune umnynbsca. miynsc cunbl. 3aKOH COXpAaHEHHS] MMITYJbCA.
PeakTuBHOE BMKEHUE.

Mexannyeckasi pabora U MOIIHOCTh. Pabora cui TspkecTH, ynmpyroctH, TpeHus. CBs3b
sHepruu M pabotbl. IloTeHuumanbHass 3HEprusi Teja, MOTHATOTO HAaJ IMOBEPXHOCTHIO 3EMJIH.
[ToTennmanbHas 3Heprus cxaroil npyxxuHbl. Kunetnueckas sneprus. Teopema 0 KUHETUUECKOU
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPIHH.

JHemoncmpayuu.

1. HaOmroneHue MEXaHMYECKOI0 IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE IIyTEW U TPACKTOPHUM IBUKEHHSI OJHOTO M TOTO K€ Tejla OTHOCHUTENBHO
Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHS MPSIMOJIUHEHHOTO IBUYKECHHUSL.
HccnenoBanye NpU3HAKOB paBHOYCKOPEHHOI'O IBUKEHUS.
Habnronenue aBrKeHUs Tena M0 OKPYKHOCTH.

o v bk w

Habnmronenne MmexaHM4eCKUX SIBJICHUN, MPOUCXOAAIIUX B cucTeMe oTcuéTa « Tenexka»

pH1 €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUU OTHOCHUTENIbHO KaOnHeTa (GU3HKH.

7. 3aBHCUMOCTb YCKOPEHHUS TeJia OT MACChl TeJla U JICUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOACHCTBUU TE.

9. H3meHeHue Beca Tena IPU YCKOPEHHOM JBUKCHUH.

10. Ilepenaua ummysbca Mpyu B3aUMOIECHCTBUM TEJ.

11. IIpeoOpa3oBaHus FHEPTUU NIPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHe UMITyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHHe UMITyJIbCa MPU aOCOIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.

14. HabGnroneHune peakTUBHOTO JIBHXKCHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaJACHUU.

16. CoxpaHeHHe MEXaHUYECKON YHEPTUU MIPH IBM>KEHHUH TeJla O/ ACHCTBUEM MPYKUHBI.

Jlabopamopnvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Uisl pa3srOHa M JaJIbHEHIIEr0 paBHOMEPHOTO IBUKECHHUS
LIapyKa WIH TEIEKKH.

2. OmpeneneHue CpeaHE CKOPOCTHU CKOJIbKEHHsS Opycka WM JBIKEHHUS IIapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PAaBHOYCKOPEHHOM JABM)KEHHU IO HAKJIOHHOM
IUIOCKOCTH.

4. VccnenoBaHue 3aBUCMMOCTH IIYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBHKEHHU O€3

HauyaJIbHOM CKOPOCTHU.



10.

11.

[IpoBepka THIOTE3bI: €CIU TNPU PABHOYCKOPEHHOM JIBUKEHUU Oe3 HayaJbHOM
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKH BPEMEHHU OTMHAKOBBI.

HccrenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKONBKEHHUS OT CHIBI HOPMAaJIbHOTO
JIaBJICHUSI.

Omnpenenenne Ko3pPUIMEHTa TPEHUS CKOIbKEHHUS.

Omnpenenenue xECTKOCTH MPY>KUHBIL.

Omnpenenenue paboOTBl CWIBI TPEHHUS TIPU PABHOMEPHOM JIBIKCHHU Tella I10
TOPU30HTAIFHON TTOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YNIPYTOCTH INPH HOABEME Tpy3a C HCIIOIb30BAaHHEM
HETIOJIBIYKHOTO U TTOJIBMYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS SHEPTUHU.

Mexannuyeckue K0J1e0aHHUS M BOJIHBI.

KonebarenbHoe nBukeHne. OCHOBHbIE XapaKTEpUCTUKU KoyeOaHWil: Mepuoj, 4acToTa,
aMIUIMTyAa. MareMaTuyeckuii W TMpYXHHHbIA MaaTHUKU. [IpeBpalieHue »>HEpruu Mpu
Kos1e0aTeIbHOM JIBH)KEHUH.

3aryxatougie kojeOanus. BeiHyXIeHHbIe koneOanus. Pe3oHanc. MexaHuveckue BOJHBI.
CaoiicTBa MexaHndyeckux BojiH. IIpononbHble U nmonepeyHbie BOJIHBL. [[1Ha BOJHBI M CKOPOCTh
e€ pacipocTpaHeHus. MexaHu4eCcKue BOJIHBI B TBEPIIOM Telle, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTBH 3ByKa U BbicOTa ToHa. OTpaskeHue 3Byka. IHGpa3ByK U yabTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue kosneOaHuii T€J MO IEUCTBUEM CHUIIBI TSKECTH U CUIIBI YIIPYTOCTH.

2. HaGmonenue konebaHuii rpy3a Ha HUTU U HA MIPYXKHUHE.

3. HaOmroneHue BIHYXICHHBIX KOJICOaHUHN U pe30HaHCa.

4. PacnpocTpaHeHHE IPOAOJIbHBIX U TONEPEYHBIX BOJIH (Ha MOJIEIIN).

5. HaOGmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

6. AKYyCTHYECKUH PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHre 4acToOThI U NEPUOAA KOJIeOaHUI MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHne 4acTOThI U NIepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH Tepuojia KosieOaHWIl MOIBEHIEHHOTO K HUTU Tpy3a OT
JUTMHBI HATH.

4. VccrmemoBaHue 3aBUCHMOCTH TepHoOJa KoJeOaHUI MPYKUHHOTO MasTHUKA OT MAacCChI
rpysa.

5. TlpoBepka HE3aBMCMMOCTH TepHoOAa KoJeOaHWUW Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchbl Tpy3a.

6. OmnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh Tepuoja KoieOaHUMl MpPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. H3mepenue yCcKOpeHUs: CBOOOIHOTO HaIeHUsL.

3JIeKTp0MaFHHTHOC IMOJIC H JJIEKTPOMArduTHbIC BOJIHBI.
:‘)J'ICKTpOMaFHI/ITHOC ITOJIC. :‘)J'ICKTpOMaFHI/ITHBIC BoJiHEL. CBOMCTBa QJICKTPOMAIrHUTHBIX
BosH. IlIkana QJICKTPOMAIrHUTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOH

CBA3U.

DneKTpoMarHuTHas nmpupoja cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBoiICTBa 3NIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOICTBA CBETA.

Jlabopamopnsie pabomul u onvinol.

1. HM3yueHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TennedoHa.

CBeToBbIE SIBJICHUS.

JlyueBas mognenb cBera. Mcrounuku cBera. [IpsMonuHeiiHOE pacrpoCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxxkenue cBeta. [limockoe 3epkano. 3akoH OTpa)KEHHs CBETA.

[Ipenomnenue cBeta. 3aKoH mperoMiieHUs cBeTa. [loHOe BHYTpEHHEE OTpa’kKeHHE CBETA.
Hcnonp30BaHKEe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xonm nydedd B swmH3e. OnTudueckas cuctema QoToamnmnapara, MHKPOCKONa U
Teneckona. [1a3 kak ontuyeckas cucreMa. bau3opykocTs U JaibHO30PKOCTb.

Paznoxenue Genoro ceera B criekTp. OnbiTel HhtoToHA. CIOXKEHHE CTIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpsiMonuHeitHOe paclipoCTpaHEHUE CBETA.
OTtpakeHue cBera.
[Tonyuenue n300pa>keHUi B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOI.
Xop JIydeit B coOuparomiei JTuH3e.
Xo[ y4del B pacCEeHBaroLLIEH JINH3E.

O N U A WN R

[onmyuyenne n300paXkeHUH C MOMOILBIO JIMH3.

[puniun neiictBus ¢oroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moznens ma3sa.

11. PaznoxxeHue Oeoro cBeTa B CIEKTP.

12. [Tonyuenue 0en0ro cBETa MpU CIOKEHUU CBETa Pa3HbIX [[BETOB.
Jlabopamopuwie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YyITIa OTPAyKEHUS] CBETOBOTO JIy4a OT YIvla IaJIeHUsl.
2. H3zyueHue xapakTepHCTUK N300paKeHHS MPEAMETa B INIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMOCTH yIVIa MPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIvia aJCHUs Ha
IPaHULE «BO3TYX—CTEKIION.

[Tomy4yenune n300paXkeHNi ¢ TOMOIILI0 COOMPAOIICH JIMH3BI.

Onpenenenre (OKYCHOTO PACCTOSHUS M ONITHYECKOMN CHIIBI cCOOMparoiei TUH3bI.
OMnBITHI 1O PA3JIOKEHUIO OETIOTO CBETA B CIEKTP.

No vk

OnpITEI IO BOCTIPHUATHIO IBETa MPEAMETOB IMPU HUX HAONIOICHHH Yepe3 I[BETOBBIC
GUIBTPBEL.
KBanToBble siBjIeHUs.

OmnwiTel Pezepdopna u mmaneTapras mMoxens aroma. Mogenb atoma bopa. HMcnyckanue u
noriouieHue ceera atoMoM. KBauTel. JInHeluaTbie CIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u rTamma-usznydeHus. CTpOGHHE AaTOMHOTO Spa.
Hyknonnass monens aromHoro sigpa. M3otomsl. PagmoaktuBHble mnpeBpanieHus. [lepuop
NoJIypacnazia aTOMHBIX sIIEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U MACCOBOTO YUCEN. DHEPrusi CBA3U
aToMHbIX siep. CBsizb Macchl W 3Hepruu. Peaknuu cuHTe3a u jgeneHus suep. McrouHuku
sHepruu ConHIa U 3BE3.



Snepnas sHepreTuka. J[eMCcTBUS paAMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JTy4€HHUs U TOIVIOLIEHUS.

CrexTpsl pa3au4HbIX Ta30B.

Cnekrtp BoJgopoaa.

Habnronenue Tpeko B kamepe Bunbcona.

Pabora cuéTurika HOHU3UPYIOUIUX H3ITy4YEHUI.

ok wnNpRE

Perucrpanus u3nydeHus: IpUPOJHBIX MUHEPAJIOB U ITPOITYKTOB.

Jlabopamopnsie pabomul u onvinol.

1. HaOmtomeHue CIUTONIHBIX ¥ JIMHEWYATBIX CIIEKTPOB MU3ITyICHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPTUM YACTUIBI [0 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. H3mepenue paanoakTUBHOTO (hOHA.

IloBTOPHUTEILHO-0000111a01IMIT MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINIT MOYI IPEAHA3HAYCH JIJISI CHCTEMATHU3aIMA U 0000IICHUS
MPEIMETHOTO COIEP KaHUS U OIBITa JESTEIBHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca
¢u3uKy, a TaKkKe A NOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY MO (hU3MKe Uis
00yJaronuxcsi, BEIOPABIINX ITOT YUEOHBIH MPeIMET.

[lpy wW3y4eHWH JAHHOTO MOXYJSl PEAJM3YIOTCS W CHUCTEMAaTH3HPYIOTCS — BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAeTCS JIOCTHIKEHHE TMPEAMETHBIX H
METaNpeIMETHBIX IUIAHUPYEMBIX PE3YJIbTaToB 00yueHHs, (OpMUpYyeTCs eCTeCTBEHHOHAayuHas
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METO/IOB HCCJICIOBAHUS SBICHUI TNPHUPOIABI M TEXHUKH,
OBJIQJICHUE YMEHHSIMH OOBSCHATH (PH3MUECKUE SIBICHHS, TPUMEHSSI TMOJTYYCHHBIC 3HAHHS,
peliarth 3a7a4i, B TOM YHUCJIe KaUeCTBEHHbIE U SKCIIEPUMEHTaJIbHbIE.

[IpuHIMNHATBHO NEATENILHOCTHBIA XapaKTep JAaHHOTO pa3jeia peajau3yeTcs 3a c4éT TOro,
YTO 00yUaroKecs BHIOIHSIOT 3a/1aHMs, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHWW PacIiO3HABATh M HAyYHO OOBSCHATH (PH3MUECKUE SBICHUS
B OKpPY>KaloIllel IpUPOJIe U MOBCEAHEBHOMN KU3HMU;

UCIIOJIb30BaTh Hay4yHbIE METOJbl MCCIENOBaHUS (PU3NYECKUX SBJICHUN, B TOM YHCIE JUIS
NPOBEPKU TUIIOTE3 U TIOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HayYHBIE OCHOBHI HanboJiee BAXKHBIX TOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HarnpuMep, MPaKTUYECKOrO HCIOIB30BaHUS PA3IMUHbIX HCTOYHUKOB SHEPTrUU HA OCHOBE 3aKOHA
NPEBPAILCHHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.

Kaxnas wu3 TeM JaHHOrO MOIYNs BKJIIOYAeT OHKCIIEPHUMEHTAIBHOE HCCIIE0BaHNUE
oboOmratomero xapakrepa. Moayiab 3aBepiiaeTcsi MPOBEIEHHUEM JAUArHOCTHUECKON M OIICHOUHON
paboThI 32 KypcC OCHOBHOTO 0011IeT0 00pa30BaHMs.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHMSA

N3ydyenne ¢Gu3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIpPaBICHO Ha

AOCTHUKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMPEAMCETHBIX O6pa3OBaTeJ'ILHBIX PEC3YyJIbTATOB.

B pesynprare wusydeHus (U3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus Yy

oOyuarorierocst OyayT coOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpuOTHYECKOro BOCIIUTAHMS

- TPOSIBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON (pU3NUeCKOn
HayKH;

- IGHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUICKUX YIEHBIX-(DU3HKOB;

2) rpa’KaIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHUBHOMY YYacTHUIO B OOCYXXIACHHH OOIIECTBEHHO 3HAYUMBIX M ITHUECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUUYECKUM MTPUMEHEHUEM JTOCTHUKCHUN (QUBHKY;

- OCO3HAHHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX NMPUHLHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) 3cTeTH4YeCKOro BOCIIUTAHUS:

- BOCIIPHUSITHE 3CTETHUYECKUX Ka4eCTB (PU3NYECKONW HAyKH: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- OCO3HaHHWE IEHHOCTH (M3MUYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIONIEN KYJIbTYPBI,

- pa3BUTHE HAYYHOM JTI0003HATETLHOCTH, MHTEPECa K UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

5) dopmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOJTYYHA:

- OCO3HAaHHE ILIEHHOCTH 0e30MacHOro olpas3a H3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBuUi O€30MacHOrO TMOBEACHHS HAa TPAHCHOPTE, Ha JOpOrax, ¢
AIIEKTPUUECKUM U TEIJIOBBIM 00OPYIOBAHHEM B JIOMAITHUX YCIOBUSX;

- chopMUPOBAHHOCTH HaBbIKA PeIICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO K€
IpaBa y JIpyroro 4eJjioBeKa;

6) Tpyr10BOrO BOCIIMTAHMSA:

- aKTMBHOE Y4YacTHE B PEIIEHUU MPAKTHMUYECKHX 3a/ad (B paMKax ceMbH, 00pa3oBaTeiabHON
OpraHu3aly, Tropojia, Kpasi) TEXHOJIOTMYECKOM M COLMAJIbHOW HAINpaBIECHHOCTH,
TPeOYIOIIUX B TOM YUCIE U PU3NUECKUX 3HAHUU;

- HHTEPEC K MPAKTUYECKOMY U3YUECHHIO MPOQECcCHil, CBI3aHHBIX C (DU3UKOM;

7) 3K0JI0OTHYEeCKOT0 BOCIIMTAHUSA:

- OpUEHTalus Ha MpUMEHEeHHe (U3MYECKUX 3HAHUM [UIs pelieHusl 3aJa4 B OO0NIacTu
OKpY Kalolllel cpe/ibl, INITAHUPOBAHHUS MOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEICTBHUM /17151
OKpY>KaroIleu Cpeibl;

- 0CO3HaHME M00aTBLHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIeM U IMyTeil UX pelIeHus;

8) ajanTanuu K U3MEHSIOIIMMCH YCJIOBUSIM COLMAJIbHOW M NPUPOIHOI Cpeabl:

- MOTpeOHOCTh BO B3aWMOJEHCTBUU TIPU BBIMOJTHEHUH HCCIEAOBAaHUNH U MPOEKTOB
(bu3MYECKO HANIPABIEHHOCTH, OTKPHITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO ACATEIHHOCTH;

- MOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM uucie (OPMYIHpPOBATH HJIEH,
TIOHSITHS, THUIIOTE3bI O GPU3HUECKUX O0BEKTAX U SIBICHUSX;

- 0co3HaHHE e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;

- IJTAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NUCCKUX 3HAHMUIA,



® - CTpeMIICHWE aHAJM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H MIPHPOJII, OOIIECTBA U SIKOHOMUKH,
B TOM YHCJIE C HCITOJIb30BaHNEM (PU3MUCCKUX 3HAHUM;

® - OICHKAa CBOUX [EHCTBUH ¢ y4€TOM BIHUSHHUS Ha OKPYKAIOIIYI0 CpPEdy, BO3MOXKHBIX
MI00adBHBIX TTOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs MporpamMmbl O ()M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydwaromerocst OyayT chopMupoBaHbl MeTanpeaIMeTHbie pe3yJbTaThl,
BKJIIOYAIOIIME TIO3HABATElIbHbIE YHUBEpCAJbHbIE YyueOHbIE JIeHCTBUS, KOMMYHHMKATHUBHBIE
yHHUBEpCcalbHbIe yueOHbIe ACHCTBUSI, PETyASITUBHBIC YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3naBaTeqbHbIE YHHBePCcaIbHbIE YueOHbIE JeHCTBUSA

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMK, OCHOBAaHUS AJ1s 0000IIeHUs
U CPaBHEHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTpUBAEMBIX (hakTaX, JaHHBIX U
HaOJIONEHUAX, OTHOCSIIUXCA K (PU3NUECKUM SIBICHUSAM;

BBISIBIISATh IPUYMHHO-CJIEJICTBEHHBIE CBS3M INPH HM3YYCHUU (DU3NYECKUX SBICHUNA U
IIPOLIECCOB, JEJIaTh BBIBOJBl C HCIOJIb30BAaHUEM JACAYKTHBHBIX W HMHIYKTHBHBIX
YMO3aK/II0U€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3HMUECKUX BEIHUUH;
CaMOCTOSITENIbHO ~ BbIOMpaTh C€rnocod pemieHus y4yeOHOM (¢u3nyeckoll 3agauu
(cpaBHEHHE HECKOJBKMX BapUAHTOB pEIICHHs, BBIOOp Hamboiee MOAXOASIIETO C
y4E€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3zoBLle ucciienoBarejLCKHe JeHCTBUSA:

MCTIOJIb30BaTh BOMPOCHI KaK MCCIE0BATENLCKUII MHCTPYMEHT ITO3HAHMS,

MPOBOJIUTH MO CAMOCTOSATENIFHO COCTABJICHHOMY IIIaHy OIIBIT, HECIOKHBIN (PU3MIEeCKUI
HKCIIEPUMEHT, HEOOJIbILIOE UCCIIeIoBaHNE (PU3NUECKOTO SBICHUS;

OLIEHUBATh HAa MPUMEHUMOCTh M JTOCTOBEPHOCTh MH(OPMAIUIO, TIOIYYEHHYIO B X0/
MCCIIEJOBAHMS WITH SKCTIEPHMEHTA;

caMOCTOATENIbHO  (popMynupoBaTh 0000LIEHMS W BBIBOABI 1O  pe3yJbraram
MPOBEAEHHOTO HAOMIONEHHS, OIBITA, NCCIIECIOBAHNS;

IPOTHO3UPOBATH BO3MOKHOE JIaJIbHEHIIee pa3BUTHE (PU3NYECKUX TPOLIECCOB, a TAKKE
BBIJIBUTATh MPEATOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ nndopmanueii:

NPUMEHSATh PA3IMYHbIE METOIbI, MHCTPYMEHTHI M 3alpOoChl TPH IOHCKE U OTOOpe
MHGOPMALIMU WU JAHHBIX C Y4ETOM IpeAsIoKEeHHON yueOHo (huzndeckoil 3anauu;
aHAJM3UPOBaTh, CUCTEMAaTH3UPOBATh M WHTEPIPETUPOBATH MH(YOPMAIMIO pa3THIHBIX
BUJIOB U ()OPM NIPECTABICHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (OpMY MpeacTaBIeHUS HHOpMAIMU U
WLTIOCTPUPOBATh pelIacMble 3a/laddl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HWHOMN
rpauKoi U X KOMOWHAIIUSIMH.

KoMMyHHKaTHBHbBIC YHHBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:



B XOle OOCYXIEHHUs ydeOHOro Marepuana, pe3y/ibTaroB J1a0OpaTOpHBIX pPabOT U
MIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMbl U BbICKa3bIBaTh MJEH,
HalleJICHHbIE Ha PEelIeHUEe 3a/1a4 U MoJIepyKaHue OlaroxenareIbHOCTH OOLIeHNUS;
COIOCTABIATh CBOM CYXJACHHUS C CYXACHUSMH JPYyTUX YYacTHUKOB JHAjora,
0oOHapyKMBATh PA3IUYUE U CXOJICTBO MO3ULINN;

BBIPA)KaTh CBOIO TOUKY 3PEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOIMYHO  MPEACTABIATH  PE3YJbTaTbl  BBINOJHEHHOTO  (PU3WYECKOrO  OIbITa
(9KcnepuMeHTa, UcciaeI0BaHus, IPOEKTa);

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W WHAMBHIYaJbHOH pabOTHI
IIPU pelIeHNH KOHKPEeTHOH (pru3nueckoil mpoOnemsl;

NPUHUMATh LEJIH COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTh JEHCTBHS MO €&
JOCTH)KEHUIO: PacHpeiessTh POiIH, 00CYXIaTh MPOLECCHl U PE3YyNIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS! HECKOIBKUX JIIONIEH;

BBINOJIHATh CBOIO YacTh PabOTHI, JOCTHrash Kaue€CTBEHHOTO pe3yjibTara 10 CBOEMY
HaIrpaBJICHUIO U KOOPIMHUPYS CBOM JICHCTBUS C IPYTUMH YICHAMHU KOMaH/IbI;
OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOMMH MHPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIBHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTI/IBHBIe YHUBEpPCAJIbHbIE y‘leﬁﬂble JelcTBUA

Camoopranu3anus:

BBISIBJISITH TTPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CHTYAIHsIX, TPEOYIOMINX ISl PeIICHUS
(bU3NIEeCKIX 3HAHUIA;

OPUCHTUPOBATHCS B PAa3IUUYHBIX IOIXOJaX NPUHATHS PEIICHUH (MHIUBHIyaIbHOE,
MIPUHSITHE PEIICHUs B TPYIINE, IPUHATHAE PEIICHUN TPYIIIOi);

CaMOCTOSITEIIFHO COCTABIISITh AJNTOPUTM pelieHHsT (pU3MUYecKod 3aja4yd WM IUIaHa
UCCIIC/IOBAHHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTCH,
apryMEeHTHUPOBATh MpeJiaracMble BApUAHTHI PEIICHUI;

Jienath BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBIA MHTEJJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYalluu U Mpeajiararh miaH e€ U3MEHEHHUS,

OOBSICHATh TMPUYUHBI JTOCTHKEHUS (HEIOCTH)KEHHUSI) pE3YJIbTaroB JesTeNbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESITEIBHOCTH (B TOM YMCIIE B XOJ BBHITOJHEHUS (PU3NUECKOTO
WCCIIEIOBAaHMUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHHUBIIUXCS
CUTYyaIlli, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE PE3yiIbTaTa IIeJId U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JTUCKYCCHUHM Ha HayYHYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

Mpu3HaBaThb CBOE NpaBO Ha OMMOKY MpU peumieHuH (PU3MUecKuxX 3agad Wid B
YTBEP>KJICHUSIX HAa HAyYHbIE TEMbI U TAKOE K€ MIPaBO JIPYTroro.

HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyueHus B 7 kJjacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpakaTb C(POPMHUPOBAHHOCTD y 00YUAIOIIUXCSA YMEHHIA:



® JCIIOJIB30BATh ITOHATHIA: (1)H3PI‘-ICCKI/I€ n XUMHUYCCKHC SBJICHUA, H3,6JHOIIGHI/IC,

SKCIEPUMEHT, MOJENb, TUIOTEe3a, €IWHUIBl (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKyJa,
arperatHbple COCTOSIHHS BelecTBa (TBEPHAOE, JKUIKOE, Ta3000pa3HOE), MEXaHUUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, MpPSAMOJIMHEHHOE),  TpaeKTopus,
paBHOAEHCTBYIOIIAs cwia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTD,
COOOIIAIONITUECS COCY/IBI;

pasnuyare saBiaeHus (Iuddy3us, TEIIOBOE IBUKEHNUE YaCTHUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBWKECHHE, MHEPLUS, B3aUMOJICHCTBUE TEJl, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OCBhI0 BpallleHus, Mepeaadya JaBie€HUS TBEPABIMU
TeJIaMHu, )KUJIKOCTSIMH U ra3aMu, aTMoc(hepHoe JaBieHue, TIaBaHue Tell, IPeBpaIleHUs
MEXaHNYECKOW PHEPIUM) [0 ONIMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUN B OKPYXKAIOIIEeM MUpE, B
TOM 4YMcie (QU3UYECKHUE SBJICHUS B NPHUPOJE: MPHUMEPHl IBMKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW W HEKMBOW IPUPOJAE, NEHUCTBHE CUJIBI TPEHUS B IIPUPOAE U
TEXHHMKE, BIIMSHUE aTMOC(EPHOIo AaBJIEHUS Ha JKMBOM OpraHusM, IUIaBaHUE pbIO,
pplyaru B Teje 4elOBeKa, MPHU STOM IMEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUM;

OINUCHIBaTh M3YUYEHHBIE CBOMCTBA T€I U (PU3NYECKUE SIBICHUS, UCIIONB3YS (pU3NUEeCcKue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTHh BEIIECTBA, BpPEMsl, MyTb, CKOPOCTb, CPEIHSISA
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, Cujla TPEHHs, NaBICHHE
(TBEpmOro Tena, JKUJIKOCTH, Ta3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHWYecKas pabora,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQUIMEHT TMOJE3HOr0 JEHCTBUS
MEXaHHU3MOB, KMHETHUYECKas M MOTEHILUaJIbHasl dHEPrus), NpU OMHCAHUM IMPABUIBHO
TPAKTOBATh (PU3UUYECKUIT CMBICI UCIIOJIB3YEMbIX BEJTMUUH, UX 0003HAYEHUS U €JUHULIBI
(¢U3NYEeCKNX BEIUYMH, HAXOAUTH (OPMYJBI, CBA3BIBAIOIIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH IpadUKH H3YYEHHBIX 3aBHCHUMOCTEN
(hbU3UYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SIBJICHHUS U TPOLECCHI, HCIONIb3Ys
MpaBujia CIOXKEHUS CUJ (BIOJIbL OMHOW MpsMoM), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBECHsl pbluara (OJIOKa), «30JI0TOE TPaBUIIO» MEXaHHKH,
3aKOH COXpPAHEHHsS MEXaHWYECKOM »HHEpruu, IMpud HTOM [JaBaTh CJIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3aIIMCHIBATH €70 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE SIBJICHMSI, IMPOLIECCHl M CBOWCTBAa TeJl, B TOM YHCJIE U B
KOHTEKCTE  CHUTyalUld  MPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OObACHEHHE M3 |—2 JOrMYeCKUX MIaroB C
oropoii Ha 1—2 M3y4YEHHBIX CBOWCTBA (PM3NYECKHUX SBICHHMA, (U3HMUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pematb pacy€THele 3agadu B 1—2 1eHCTBHSA, HCHONB3YS 3aKOHBI M (OPMYJIBI,
CBSI3bIBAONIME (U3UUECKHE BEIMYMHBI: Ha OCHOBE aHajh3a YCIOBHS 3aJa4yd
3aMKChIBaTh KPATKOE YCJIOBHE, IOJACTABIATh (PU3MUECKUE BETUYHMHBI B (DOPMYNBl U
MPOBOJIUTH PACU€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIE NJISl pPEIICHUS
3ajJ1a4, OLICHUBATh PEATUCTUYHOCTH MOyUYEeHHON (PU3HMUECKON BEIMUHUHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pEHIMTh MpU TMOMOLIU (PU3UUECKUX
METO/IOB, B OINMCAaHWU HCCIEAOBAHMS BBIIACIATH IPOBEPAEMOE MPEANOIOKEHHUE



(rumotesy), pasnuYaTh W WHTEPIPETHPOBATH IOJYYCHHBIH pPE3yibTaT, HaXOIUTh
OLIMOKY B XOJI€ ONBITA, JAEJaTh BHIBOJIBI 110 €T0 PE3yJIbTaTaMm;

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUH WIH (U3NUECKUX CBOICTB
Tesl:  (opMynHpoBaTH TPOBEpSEMBbIE IPEINONIOKEHHUs, COOMpaTb YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYIOBAHUS, 3AIUCHIBATH XOJI OIBITa U (POPMYITHPOBATH BHIBOIBI;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHHU, MacChl Tena, 00béMa, CHIIbI U
TEeMIIepaTypbl C UCIOJIb30BAaHMEM AaHAJOTOBBIX U IM(POBBIX MPUOOPOB, 3aIHCHIBATH
MOKa3aHusl TIPUOOPOB C YIETOM 3a/IaHHOM a0COTIOTHOW MOTPEIIHOCTH H3MEPEHUH;
MIPOBOJIUTH UCCJIEJIOBAHNE 3aBHCHUMOCTU OJHOU (DU3MUECKON BENWYMHBI OT APYToM C
HCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUXKYLIETOCS
T€Na OT BPEMEHM JIBMIKEHUS Tela, CUJIbl TPEHUS CKOJBXKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI H HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
COTIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAJIKHUBAOIIEH
CWIBl OT 00BEMa MOTrPYKEHHOM YACTH Tela W OT IJIOTHOCTH JKHJKOCTH, €&
HE3aBUCHUMOCTU OT IIJIOTHOCTH Tejla, OT IIyOWMHBI, HA KOTOPYIO MOIPYKEHO TEJo,
YCIIOBUN IUIaBaHMS TE€J, YCJIOBUH paBHOBECHS phlyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIeAOBaHUs, CcOOUpaTh YCTAaHOBKY M  BBINOJHSTH
U3MEpPEHUs, CIeAys MPEUIOKEHHOMY IIIaHy, (PMKCHPOBATh PE3YJIbTAaThl MOITYy4YEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJC NPEAJIOKEHHBIX TaOnuI U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEPEeHUs (UBNYECKUX BEIUYMUH (IJIOTHOCTH BEIIECTBA
KHUJAKOCTH U TBEPAOIO Teja, CHUla TPEHUS CKOJIbKEHUS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CHUJla, JEWCTBYIOIas Ha TMOTIPYKEHHOE B JKUJIKOCTh TEJo,
K03 (UIIMEHT TIOJIE3HOTO JEHUCTBHS MPOCTHIX MEXaHU3MOB), CIEAYys MPEIIOKEHHOMN
WHCTPYKLHUU: TIPY BBIMOJIHEHUU U3MEPEHUN COOMPATh IKCTIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIISITh 3HAYEHUE UCKOMOU BEJINYMHBIL;

coOmronmare TpaBWjia TEXHUKH O€30MacHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

yKa3blBaTb IPUHIMINBI JEUCTBUA INPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMNECS] COCYbl, OapOMETp, pblyar, NOABUKHBINA U
HEMOJBUKHBIN OJIOK, HAKIIOHHASI JIOCKOCTH;

XapaKTepU30BaTh IPUHLUIBI JEHCTBUS HW3YyUEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHUCAHHUSA (B TOM YHCJE: TMOAIIUITHUKH, YCTPOMCTBO
BOJIONPOBOJA, TUIPABINYECKUN TMPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHOIb3ysl 3HAaHUS O CBOMCTBAaX (PU3MUECKHUX SBICHUA M HEOOXOTUMBIE
(u3nvecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TMpPUMEPHl (HAXOAUTh HMHQPOpPMAIMIO O TMpUMEpax) MPaKTHUYECKOTO
UCTONB30BaHUs (U3UUYECKUX 3HAHUH B MOBCEIHEBHOM XKHM3HM A oOecreueHus
0€30macHOCTH TpH OOpalleHHH ¢ MpuOOpaMM M TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 370pOBbsi M COOJIONEHUS HOPM HKOJOTMYECKOTO TIOBEIEHUS B
OKpY>Karollel cpee;

OCYILECTBIATH OTOOP HCTOYHUKOB WHGPOpManuu B MHTEpHETE B COOTBETCTBUHU C
3aJlaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAENIATH MHGOPMAINIO, KOTOpas SBISIETCS] TPOTUBOPEUUBOM
WA MOXET OBbITh HEIOCTOBEPHOI;



® LICIIOJIB30BaTh IPYU BBIOJHEHUHM YYEOHBIX 3aJaHUM HAyUHO-TIOMYJISPHYIO JUTEpATypy
(u3nyeckoro coaepkaHus, ClipaBOYHbIe MaTepuabl, pecypchbl cetu HTepHeT, BiaieTh
npuéMaMHu KOHCIIEKTUPOBaHMs TEKCTa, NpeoOpa3oBaHMs HMHGOpMALMM W3 OAHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

® (C03/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMaLUU (U3NYECKOTO COAEpXKaHMsA, B TOM YHCIE IMyOIMYHO J1e1aTh
KpaTKue COOOILIEHHs O pe3ysbraTax MPOEKTOB MM Yy4eOHBIX HCCIeIOBaHUM, IPU 3TOM
rpaMOTHO WCIIOJb30BaTh MW3YYCHHBIM TOHATHIHBIA ammapar Kypca (U3UKH,
CONPOBOXK/JIaTh BBICTYIJICHUE ITPE3CHTALINEH;

® [Ipu BBINOJHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEJOBAHUI pacnpenessaTh 00sI3aHHOCTH B
IpyIIe B COOTBETCTBUHU C ITOCTABICHHBIMU 33/1a4aMHU, CJICAUTH 3a BBIIIOJHEHHUEM ILIaHA
NEICTBUM, aleKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHECHHE OKPY KAIOIIHX.

K koHiy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkarb C(HOPMHUPOBAHHOCTD y 0OYUAIOIIUXCS YMEHHIA:

® JCIOJB30BaTh IOHATHSA: MAcCa M PasMEpPbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE ATOMOB U
MOJIEKYJI, arperarHbleé COCTOSHHsI BEILECTBA, KPUCTAUIMYECKUE U aMOp(QHbIE Tela,
HACBIIICHHBIA U HEHACBILLEHHBIN I1ap, BIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TEIUIOBOW JBHUIaTelb, JIEMEHTAPHBIN AIEKTPUUECCKUN 3apsii, dJIEKTPUUIECKOE
1I0JI€, TIPOBOJHUKM M JUDJICKTPUKH, IOCTOSHHBIA JJIEKTPUYECKUN TOK, MarHUTHOE
ToJIE;

® pa3nuuaTh SIBJICHUS (TEIUIOBOE pacIIMpeHHE U CXaTue, TeIulonepenaya, TEeIIOBOe
pPaBHOBECHE, CMauMBaHWE, KaNWUIAPHBIE SBICHUSA, HCIAPEHUE, KOHACHCALNSA,
IUIaBJICHUE, KpUCTaJIN3aLus (oTBepaeBaHue), KHWIIEHHE,  TeIulonepenada
(TenyIonpoBOAHOCTh, KOHBEKIMS, W3IIy4EHHE), DJIEKTPHU3aLMs TEJ, B3aUMOJCICTBHE
3apsAl0B, JEUCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aMMOICHCTBHE
MarHuToB, JEHCTBHE MAarHUTHOIO IIOJIA Ha INPOBOAHHMK C TOKOM, DJIEKTPOMATrHUTHAas
UHAYKIUS) 1O OINUCAaHMI0O HUX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHE;

® pacro3HaBaTh NPOSIBICHUE U3YUYECHHBIX (DU3MUYECKUX SIBIICHUI B OKPYKaIOLIEM MHpE, B
TOM 4Hciae (GU3MYECKHE SBIEHUS B IPUPOAE: IIOBEPXHOCTHOE HATSIKEHUE U
KallWUIIpHBIE SIBJIEHUS B IPHUPOJE, KpUCTaLIbl B Ipupoxe, uzinydenue CoiHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra,
NEKTPUYECKUE SABIEHHUA B arMocdepe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moje 3emud, Apeild MNOoN0CcOoB, POlb MArHUTHOTO MOJS AJS JKU3HU Ha
3emJie, MOJSIPHOE CUSHHE, IIPU 3TOM NEPEBOJUTH MPAKTHYECKYIO 33/1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKHN) (PU3HUYECKUX SBICHUMH;

® OIUCHIBAaTh M3yYEHHBIE CBOICTBA Tel U (pu3NUeCKue ABIECHUS, UCTIOIb3YS (pu3nueckue
BEIMYMHBI (TeMIeparypa, BHYTPEHHsISI JHEprus, KOJIMYECTBO TEIUIOTHI, YHAEIbHAas
TEINIOEMKOCTh ~ BEIECTBA, YyJelbHAas TEIUIOTA IUIABJICHUs, YJeJIbHAas TEIUIOTa
napooOpa3oBaHUs, yaeJdbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQGUIMEHT IMOJIE3HOTO
JEUCTBUS TEIUIOBOM MAallMHBI, OTHOCHUTEIbHAS BIJIAXXHOCTb BO31YXa, MIEKTPUYECKUI
3apsad, CWiIa TOKa, OJJIEKTPUYECKOE HAIPsHKCHUE, CONPOTHUBIICHHE IIPOBOIHUKA,
yAEIbHOE COTMPOTUBIICEHUE BEIIECTBA, pa00Ta U MOIIHOCTH AIIEKTPUIECKOTO TOKA), TIPU
ONHCAHWU TPABUJIBHO TPAKTOBaTh (PU3NYECKUN CMBICI HUCHOJIb3yEMbIX BEJIHYMH,
0003HA4YEHUsI M €AMHHUIBI (PU3NYECKUX BEIMYUH, HAXOOUTh (OPMYJIbl, CBSI3bIBAIOLIME



JaHHY!0 (U3UYECKYI0 BEIWYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpauKu
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEIIMYNH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS M TPOIECCHl, HCIONb3YS
OCHOBHBIE TOJIOKEHHS] MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA,
MIPUHLIMII CYNIEPIO3HULINHY NToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsja,
3akoH OMa /1715 y4yacTka Lemnu, 3akoH Jlxoyns—JIeHia, 3akoH coxpaHeHHs SHEPTUH, pu
3TOM JaBaTh CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMCBHIBATH €r0 MareMaTHuecKoe
BBIPaKCHHUE;

OOBSICHATH (U3UYECKHUE MPOLIECChl U CBOMCTBA T, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYalUi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUMHHOCIIECICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTUYECKUX IIIaroB C OMOpOW Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3agadyd B 2-3 JACWCTBHS, HCHONb3YS 3aKOHBI U (HOPMYIIBL,
CBs3bIBAIONINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalu3a YCIOBHS 3a/Ja4d
3aMKUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK JAHHBIX IS PELICHUS 3aauu,
BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIC JUTsl €€ PEIICHUs], TPOBOAUTH PACUETHI U
CpaBHMBATH NOJYYEHHOE 3HAYCHHE (DU3HUECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEHINTh TPU TMOMOIU (PHU3UIECKUX
METOJIOB,  MCIOJNb3YS  ONUCAHUE  HUCCIENOBAHMS,  BBIIEIATH  MPOBEpPSEMOE
MIPEANOIOKEHUE, OLEHUBATh IMPABWIBHOCTh IMOPSAKA IMPOBEIACHUS HCCIEI0BaHNUS,
JienaTh BbIBOJBI;

MIPOBOJIUTE ONBITHI TI0 HAOIOACHUIO (PU3MUYECKHUX SBICHUH WIH (PU3NICCKUX CBOMCTB
Ten (KanmWwuIsIpHBIE SIBIICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero oObéma,
TEMIIepaTypbl, CKOPOCTH MPOLECcCa OCThIBAHUS U HATPEBAHUS MPU U3ITYYEHHUH OT I[BETA
u3iyvarouied  (momiomaronieil) MOBEPXHOCTH, CKOPOCTh HCMApPEHUsT BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAAM €€ TIOBEpXHOCTH, DJJEKTpU3alus Tel H
B3aUMOJICUCTBUE JJIEKTPUUYECKHUX 3aps0B, B3aWUMOJACHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3YyaJlM3alisl MATHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, EUCTBHSI MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OPMYIUPOBATH MPOBEPSIEMBIE TMPEANOIOKEHUS, COOUpPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpY/IOBaHUS, ONUCHIBATH XOJ ONBITa U
(bopMyIHpOBaTh BHIBOIBI,

BBITIOJIHATh MPSIMbIE U3MEPEHHS TEMIIEpPaTypbl, OTHOCUTEIHLHON BIQXHOCTH BO3/yXa,
CWJIbI TOKAa, HANpsOHKEHHs] C MCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB U JATYMKOB
(Gbu3MYeCKNX BEIUYHMH, CPAaBHUBATh pE3ylbTaTbl H3MEPEHUN C Y4YETOM 3alaHHOM
aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKON BEIMYHMHBI OT JPYTOH C
WCIIONb30BAaHUEM TPSMBIX HW3MEPEHHH (3aBUCHMOCTH CONMPOTHBIICHHUS MPOBOJAHHUKA OT
€ro JUIMHBI, ITUIOLIAAM MONEPEYHOTO CEYEHHS U YIEJIbHOTO COMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, WAYIIErO Yepe3 MPOBOJHUK, OT HANPSDKEHHS Ha MPOBOJIHUKE,
UCCJIEIOBAaHUE TOCIIEOBAaTEIbHOTO U MapajuIeIbHOTO COEIUWHEHUI MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEOBAHHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHHUs, CIeays
MPeJIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YNIbTaThl MOMYyYEHHOW 3aBUCUMOCTH B BUIE
TaOIuI U TPaUKOB, JENIATh BEIBOAKI 110 PE3yIBTaTaM HUCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHHUs (PU3NYECKUX BEIMUYUH (yHelibHAas TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MPOBOAHUKA, pab0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):



IUIAHUPOBAaTh  M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIleqys
MIPEIOKEHHON WHCTPYKIIMH, ¥ BEIYUCIIATH 3HAUYCHHE BEITMYMHEI;

coOmoaTh NpaBWIa TEXHUKUM O€30IMacCHOCTH MpH paboTre ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh TPUHIMIBI JCUCTBUS HW3yYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOPOH Ha MX OMUCaHUS (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JIOMOB,
TMUTPOMETp, MapoBas TypOWHA, aMmIepMETp, BOJBTMETP, CUETYHK SIIEKTPUUYECKOMN
SHEpPIUH, JJIEKTPOOCBETUTENBbHBIE MPUOOPHI, HArpeBaTeibHbIC 3JIEKTPOIPHOOPHI
(mpuMepbl), 3JEKTPUYECKHE MPEIOXPAHUTENH, DSJICKTPOMArHUT, 3JIEKTPOJBUraTeib
IIOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HaHMA O CBOHCTBaX (PU3MUECKUX SBICHUH WU
HeoOXouMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA M U3MEPUTEIbHbIE NMPUOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETD,
TMUTPOMETp, JIBUTATENIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIIATh
CXEMBbl UIEKTPUYECKUX LIENEH C MOCIEAO0BAaTENbHBIM U MapaJlJIeIbHBIM COEIMHEHUEM
3JIEMEHTOB, pa3/inyasi ycJIOoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX Lenei;
IPUBOIUTH TNpPUMEPHl (HAXOAUTh MH(OpMAIMIO O TNpUMEpax) MPaKTHYECKOTo
WCTIONB30BaHMUs (U3NUECKUX 3HAHWN B MOBCEIHEBHOM KH3HHM M oOecreueHus
0€30MacHOCTH MpH OOpallleHud ¢ MNpudopaMH U TEXHUYECKUMH YCTPONCTBaMH,
COXpPaHEHHUs 3/0pOBbSI M COONIONEHHMST HOPM SKOJIOTMYECKOTO IIOBEJCHUS B
OKpY’KarOLLEH Cpene;

OCYUIECTBJIATh NOUCK HH(popMauuu ¢usznyeckoro coziepxkanus B VHrepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHMW M MHYTEM CPABHEHUS JONOJIHUTENIBHBIX HCTOYHHUKOB
BBIIENIATh MH(pOpPMALMIO, KOTOpas SBIAETCS MPOTHBOPEUYMBOM MM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh MPH BBIIOJHEHUU YYEOHBIX 3aJJaHMH Hay4HO-IOMYJSPHYIO JINTEPATypy
(u3n4eCcKOro copep KaHus, CIpaBOUHbIE MaTepUabl, pecypchl ceTd MHTepHeT, BiaaleTh
npuéMaMu KOHCIIEKTUPOBaHMS TEKCTa, NpeoOpa3oBaHMs HHGOpMAIMKU W3 OJHOM
3HAKOBOW CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE€ NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHUs, 0000mas
MHPOPMALIMIO M3 HECKOIBKMX HMCTOYHHUKOB (DM3UYECKOTO COAEP)KaHUs, B TOM UHUCIIE
nyOIMYHO  NPEACTABIATH  pe3yJabTaThl  MPOEKTHOM WM HCCIEeI0BaTEIbCKON
JESITeIbHOCTH, IPU 3TOM I'PAaMOTHO HCIOJIb30BaTh M3YYEHHBIH NMOHATUHHBIN anmapar
Kypca (pU3UKHU, CONPOBOXKIATH BHICTYIUICHUE NTPE3eHTaLUeH;

IpU BBINIOJTHEHUH Y4YEOHBIX TPOEKTOB W HCCIENOBAaHUHN (DU3NYECKUX IPOLECCOB
pacnpenensats 00f3aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABIEHHBIMH 3aJadaMH,
CJIEIUTh 32 BBINOJHEHUWEM IUIaHA JAEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIM  BKJIQJA B  JEATEIBHOCTh  TPYMIbI,  BBICTPAaUBaTh
KOMMYHHUKaTHBHOE B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTH Pa3peliaTh KOHPIUKTHI.

K xoniy oOydenust B 9 KJjacce mpeIMETHBIE pPe3yabTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI
oTpaxkarb C(hOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

HCIIONIB30BaTh IIOHATHSA: CHCTEMa OTCU€Ta, MaTepuallbHas TOYKa, TPACKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOrO IBMXKEHMs, nedopmanus (ynpyras, IiacTuyeckas),
TpEHUE, LEHTPOCTPEMUTEIBHOEC YCKOPEHUE, HEBECOMOCTb U IEPErpy3Kd, LIEHTP
TSDKECTH, a0CONIIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE,
MeXaHHYeCKue KoieOaHus W BOJHBL, 3BYK, MH(pa3ByK U  YJIBTPa3BYK,



BHeKTPOMaF HUTHBIC BOJIHBI, IIIKaJIa BHCKTpOMaF HUTHBIX BOJIH, CBCT, 6J'II/I30py1(0CTL )41
JAIBHO30PKOCTh,  CIIEKTPHI UCIYCKaHWS ©  TOIIomeHus, anbda, Oeta- U
FaMMa-I/ISJ'Iy‘-IeHI/Iﬂ, HU30TOIIbI, SI)IepHaSI 3HepFeTI/IKa;

pasnuyarh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJIUHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKCHHE, CBOOOTHOE MaICHHE TEJl, PABHOMEPHOE
OIBUXXCHHUC 110 OKp}’)KHOCTI/I, BSaPIMOJIGfICTBHe TEI, peaKTI/IBHOG JABUXXCHUC,
KoJieOaTeIbHOE JIBMDKEHHE (3aTyXalollde W BBIHY)KJICHHBIC KOJICOaHMS), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaXCHHUE 3ByKa, MPSIMOJMHEHHOE paclpoCTpaHCHHUE,
OTpaKCHHE W TPEIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE
0esoro cBeTa B CIEKTP M CIOXKEHHE CIEKTPAIbHBIX I[BETOB, IMCIIEPCHS CBETAa,
€CTECTBEHHAs PaJMOaKTHBHOCTh, BOSHMKHOBEHHE JIMHEHYATOTO CIICKTpa U3IyUYCHHS)
M0 ONHCAHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOLIHX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBarh MPOSIBIICHUE M3YUYCHHBIX (DU3MUCCKUX SBICHUN B OKpYXKaroiieMm Mupe (B
TOM 4uciie (PU3MYECKUE SBJICHUS B MPUPOJEC: MPWIUBBI U OTJIMBBI, JIBUKCHUE TUIAHET
COJIHG‘-IHOfI CHUCTCMBI, peaKTI/IBHOG JOBUXKXCHHUC )KUBBIX OpI‘aHI/I3MOB, BOCHpI/ISITI/IC 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMHUYECKHE BOJHBI, I[yHaMH, 5XO, LIBETa TeE,
ONTUYCCKHUE  SIBJICHUS B  NPHPOJC, OHOJIOTMYECKOe JCHCTBHE  BHJIHUMOTO,
yABTPa(UOIETOBOTO M PEHTICHOBCKOTO HM3JIy4CHHUH, €CTCCTBEHHBIH pPaJMOAKTHBHBIMN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE U3JIYYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE PaJMOAaKTUBHBIX M3TYYEHHH Ha OpraHU3M YeJOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTHYECKYIO0 3aJjady B y4eOHYIO, BBIICIATH CYIISCTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SBICHUIA,

OITINChIBATH I/I3y‘~IeHHI)I€ CBOﬁCTBa TCII U q)HSI/I‘{eCKI/IC SIBJICHUA, I/ICHOJ'IL3y5[ Ci)I/ISI/I‘-IeCKI/IC
BEJIMYMHBI (CPEeHSAS W MTHOBEHHAs CKOPOCTh Tejla NMPU HEPABHOMEPHOM JIBMKCHUH,
YCKOpEHHE, TepeMeIleHe, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHS, CHJIA YIPYTOCTH,
CHJIa TSXKCCTH, yCKOpCHI/IC CBO60,Z[HOFO nagcHusa, BCC TCIIa, I/IMHYHBC TCJa, I/IMHy.HBC
CHJIBI, MCXaHHNYCCKast pa60Ta U MOIIHOCTbB, INIOTCHIIMAJIbHAA BHCpFI/IFI TEJa, IIOAHATOIO
HaJ[ TTOBEPXHOCTHIO 3eMJIH, IMOTCHIIMAJIbHAS SHEPTUS CHKATOW MPYKUHBI, KHHETHIECKas
SHEPIrHUs, MMOJTHAS MEXaHUYeCKast DHEPTUs, IIEPHOJT U YaCTOTa KoJIeOaHHA, IJTMHA BOJIHBI,
IPOMKOCTBH 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTe/ib MPEIOMJICHUS CPEJIbI),
[P ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKHUM CMBICI HCIOJIb3YEMbIX BEJTUYMH,
0003HAUCHUS U CIUHUILI (DU3UYICCKUX BEIWYMH, HAXOAUTH (POPMYIIBI, CBI3BIBAIOIIHE
JaHHYI (U3WYECKYI0 BEIUYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TIpaduKu
I/IBY‘{CHHBIX 3aBI/ICI/IMOCTeﬁ (1)I/I3I/I‘-IGCKI/IX BCINYHMH,

XapaKTepI/I?)OBaTb CBOﬁCTBa TEII, (1)I/ISI/ILIGCKI/IG SABJICHUS U npoueccm, I/ICHOJ'H)SYH 3aKOH
COXpAHEHHUSI SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, NMPHHIMUI CYNEPIIO3UIUH CHUII,
HpI/IHI_II/IH OTHOCUTCJIIBHOCTHU Fam/meﬂ, 3aKOHBI HBIOTOHEI, 3aKOH COXpaHCHI/IH I/IMHy.]]Lca,
3aKOHBI OTpa)KeHI/ISI nu HpeJIOMJIeHI/ISI CB€TAa, 3aKOHBI COXpaHeHI/IH 3ap51110130r0 158
MacCOBOTO YHCEJ TPU SJACPHBIX peakIHsX, IPH OSTOM JIaBaThb CIIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aIMChIBATh €T0 MAaTEMAaTHYECKOE BhIPAKECHUE,

OOBACHATH (PU3NYECKHE TMPOLECChl W CBOWMCTBA TENl, B TOM YHCIE M B KOHTEKCTE
CI/ITyaIII/Iﬁ HpaKTI/IKOOpI/IeHTI/IpOBaHHOFO xapaKTepa: BBIABIISATH
MPUYUHHO-CJICICTBEHHBIC CBSA3H, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKUX IIAroB C
OTopoii Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3UUCCKUX SIBJICHHM, PU3UUESCKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;



pears pacué€THbIe 3a7a4il (OIMPAIOLIMECs HA CUCTEMY U3 2—3 ypaBHEHHUN ), UCIIONIb3Ys
3aKOHBl U (OPMYJbI, CBs3bIBaIOLIME (U3NYECKHE BEIUYMHBI: Ha OCHOBE aHaju3a
yCIOBHSA 3aJauM 3alKChIBaTh KpPaTKO€ YCJIOBUE, BBIABIATH HEJOCTAIOLIUE WIIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE UIS PELICHHUS,
IIPOBOIUTh  PACYETBl M  OLEHUBAThb pPEAJTMCTUYHOCTb IIOJIyYEHHOTO 3HAYCHUS
(hU3UYECKOM BEIMYNHBI;

pacro3HaBaTh HpPOOIEMBbI, KOTOPbIE MOXKHO pEIIUTh IPU MOMOIIU (U3NIECKUX
METOZIOB,  MCIOJb3YSl ~ ONUCAHUE  HUCCIECJOBAHMS,  BBIAEIATH  [POBEpPAEMOE
MIPENIONI0KEHNE, OLEHUBAaTh MPABWIBHOCTh IMOpSAJIKAa IMPOBEIEHUS HCCIIEAOBaHUSA,
JieN1aTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOEHUN U OIBITOB;

MIPOBOAMTDH OMBITH MO0 HAOMIONEHUIO (PU3NUECKHUX SBICHUN WIN (PU3MYECKUX CBOHCTB
Ten (u3ydyeHue BTOporo 3akoHa HpIOoTOHa, 3aKOHA COXpaHEHUs YHEPIHH, 3aBUCHMOCTh
nepuoja KoieGaHui NPyKMHHOTO MAaATHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bl MaJbIX KoleOaHUM, MPSIMOJIIMHEHHOE pacpoCcTpaHEeHNe
CBETa, pa3joKeHHEe Oeoro cBeTa B CIEKTP, M3yYEHUE CBOICTB H300pakeHHs B
IUIOCKOM 3€pKajle U CBOMCTB H300pakeHHs IpeiMera B coOuparoleil JHuH3e,
HaOMIOZIeHWe CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIY4EHHUs): CaMOCTOATENIBbHO
coOuparh YCTaHOBKY M3 U30BITOUHOrO Habopa 000pyn0oBaHUs, ONUCHIBATh X0/ OIBITA U
€ro pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOAUTE HPU HEOOXOIUMOCTH CEpPUI0 NPSAMBIX HU3MEPEHHM, Ompenesss cpenHee
3HaueHHe u3MepsieMoi BeIMYMHBI ((OKYCHOE pacCTOsIHME coOMparomed JIHH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHust (M3MepUTENHHOTro Mpruodopa);

IIPOBOAMTE HCCIIEAOBAaHHE 3aBHUCHUMOCTEH (PM3MYECKHUX BEIMYUH C HCIOJIb30BAHUEM
NOpSMBIX M3MEpPEHMH (3aBUCHUMOCTb HYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOW CKOPOCTH, MEpHojia KoJIeOaHNH MaTeMaTHUECKOTO MasTHUKA
OT JUIMHBl HMTH, 3aBHCHUMOCTH yIJla OTPaXEHHs CBeTa OT yIvla NaJeHUd M yIia
IpEeJOMJIEHUS] OT YyIIa MajeHus): IUIAHUPOBATh HCCIIEAOBaHHUE, CaMOCTOATENIBHO
coOuparb  yCTAHOBKY, (UKCHpOBaTh pe3yabTaTbl IOJyYEHHOHM  3aBUCHUMOCTH
¢u3nUecKNX BENMYMH B BUAE TaOMMIl M rpaduKoB, AeiaTh BBIBOIBI IO PE3yJbTraTam
HCCIIEIOBAHNUS;

IIPOBOJMTH KOCBEHHbIE M3MEpPEHHMS (PU3MUECKUX BEJIWYMH (CPEAHssl CKOPOCTb U
YCKOpEHHE Teja MPpH PaBHOYCKOPEHHOM JIBHKEHHUH, YCKOPEHHE CBOOOTHOIO MaCHus,
KECTKOCTh TIPYKHUHBI, KOX(PPHUIMEHT TPEHUS CKOJIBKEHUsS, MeXaHW4yeckas pabora u
MOIIHOCTb, 4YacTOTa MW Hepuoj KoieOaHWd MaTeMaTHYeCKoro U IpYKMHHOTO
MasTHUKOB, ONTHYECKas cCuia COOMparolleld JIMH3bI, pPaJUOaKTHUBHBIA (OH):
IUTAHUPOBAaTh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJIHATH
U3MEpEHUs, cenysl NPEAIOKEHHOW MHCTPYKLUHU, BBIUUCISATH 3HAYCHUE BEJIUYUHBI U
aHAJIM3UPOBATh IIOJyYEHHbIE pe3yiabTaThl € YYETOM 3aJaHHONW MOTPEIIHOCTH
HU3MEPEHUI;

coOmomarh TpaBWiIa TEXHUKM O€30MacHOCTH TMpH pabore ¢ J1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTth OCHOBHBIC NPHU3HAKK H3YUYCHHBIX (PU3MUYECKUX MoOjenel: MarepHaibHast
TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEYHBIH MCTOYHHK CBETA, JyY, TOHKAs JIMH3A,
IUTaHETapHas MOZEJb aTOMa, HyKJIOHHAs! MOZIeJIb aTOMHOTO SApa;

XapaKTepU30BaTh MPUHIMIBI JCUCTBUS H3yYEHHBIX HNPUOOPOB M TEXHUUYECKHUX
YCTPOICTB € OIOPOIl HAa X ONMUCAHUS (B TOM YHCIIE: COUAOMETP, NATYUKH MOJTOKEHNUS,



paccTosiHUS U YCKOPEHUs, paKeTa, 9X0JIOT, OUKH, MIEPUCKOI, (OTOAMMapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucnonbp3ys 3HaHUSA O
CBOMCTBaxX (PU3NYECKUX SIBICHUN U HEOOXOIHMMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMbl M CXEMAaTU4YHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M  TEXHOJOTMYECKUX MPOLECCOB IpPH  PEIICHUU
y4eOHO-ITPaKTHUYECKUX 3a]ay, ONTHUYECKHE CXEMBbI JUIsl MOCTPOEHUs M300pakeHu! B
IUIOCKOM 3€pKajie U coOuparolei JInH3e;

NPUBOIUTH TPHUMEPHl (HAXOIUTh HH(OPMAIMIO O TpUMEpax) MPAKTHYECKOTO
HCIONB30BaHUS (PU3MUECKUX 3HAHUNW B TOBCEIHEBHOW KH3HU JUIsl OOecredeHHs
0e30macHOCTH Mpu oOpalleHHH ¢ HpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3/0pOBbS U COOJIONEHHS HOPM DKOJIOTHYECKOTO TOBEACHUS B
OKpY’KaIOLLIEH Cpeae;

OCYILECTBIATh NOUCK HH(popManuu (Qusnueckoro copepxanuss B HHTepHere,
CaMOCTOAITENIbHO (POPMYJIMPYsl TOUCKOBBIA 3alpoc, HAXOAUTh IYTH OMNpPEACICHUS
JOCTOBEPHOCTH TOJYYCHHOM WH(POPMALMU HAa OCHOBE MMEIOUIMXCS 3HAHUH W
JIOTIOJIHUTENBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3aJJaHUN HAy4HO-IOMYJISPHYIO JINTEpaTypy
(bu3nIeCcKOro copepIkaHus, ClpaBOYHbIE MaTepUaIbl, pecypchl ceT MHTepHEeT, BIaeTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHUs HHPOpMALMM U3 OJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHBIE NMHUCHMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAINH
U3 HECKOJIBKAX HWCTOYHUKOB (PH3MUECKOTO CONEpKAHHSA, ITyOIMYHO TIPEICTABISATH
pe3ynbTaTel MPOEKTHOM WM HCCIENOBATENBCKON NEATEIbHOCTH, IIPH 3TOM IPaMOTHO
UCIOJb30BaTh M3YYEHHbIM NOHATHHMHBIN amnmapar u3ydaemoro pasjaena (u3MKu u
COIIPOBOX/IaTh BBICTYIUIGHHE IMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnvecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
KonTposbHbI IIpakTH4eckn
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
e padoTbI e pabdoThbI
pecypcsl

Pa3znes 1. ®usuka u eé pojib B IO3HAHMH OKPYKAKOLIEro MUpa

bubaunoreka [IOK
1.1 ®uszuka - HayKa 0 IpUpoze 2 https://m.edsoo.ru/7f41619
4
bubnuoreka [IOK
1.2 Du3nYecKre BeTHUNHBI 2 1 https://m.edsoo.ru/7f41619
4
bubmoreka [IOK
1.3 EcTecTBeHHOHAYUYHBIN METO/] TO3HAHUS 2 1 https://m.edsoo.ru/7f41619
4
Hroro no pazneny 6
Pasznes 2. [lepBoHavyajibHbIe CBeJIeHUS 0 CTPOEHNH BellecTBa
bubmuoreka [IOK
2.1 Crpoenue BemiecTna 1 https://m.edsoo.ru/7f41619
4
. bubaunoreka [IOK
2.2 JpmieHie 1 BaNMONIEHCTBHE HaCTAI 2 1 https://m.edsoo.ru/7f41619
BEIIIECTBA 4
bubmoreka [IOK
2.3 ArperatHble COCTOSTHUS BEIIECTBA 2 https://m.edsoo.ru/7f41619

4


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

Hroro no pasneny

Paznen 3. /IBu:keHHe U B3aMMoO/ielicTBHE TeJl

3.1 MexaHndeckoe JIBUKCHHUE
3.2 Nuepuus, macca, INIOTHOCTh
3.3 Cuna. Bune! cun

Hroro no pasneny

Paszneua 4. laBjieHue TBEPABIX TeJl, ;KUAKOCTE U ra3oB

[Hasnenue. Ilepenada naBneHus TBEpAbIMU

41 TeJIaMU, )KUJIKOCTSMU U ra3aMu

4.2 JlaBneHue KUJIKOCTH

4.3 AtmocdepHoe naBieHHe

44 JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE

B HHUX TCJIO

Hroro no pazaeny

14

21

21

Bbubnuoreka [IOK

https://m.edsoo.ru/7f41619
4

bubanoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmoreka [IOK
https://m.edsoo.ru/7f41619
4

bubaunoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmuoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmoreka [IOK
https://m.edsoo.ru/7f41619
4

bubanoreka [IOK

https://m.edsoo.ru/7f41619
4



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

Pa3gen 5. PaGora u MmomiHoCTh. DHeprus

bubmuoreka [IOK
5.1 Pa6ota 1 MOIITHOCTH 3 1 https://m.edsoo.ru/7f41619
4
bubmoreka [IOK
5.2 [TpocThie MexaHU3MBI 5 1 https://m.edsoo.ru/7f41619
4
bubmoreka [IOK
53 Mexannueckast SHEpTUs 4 1 1 https://m.edsoo.ru/7f41619
4
Hroro no pasznemny 12
PesepBHOoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 12


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

HaumeHoBaHue pa3aesioB U TeM
NpoOrpamMmbl

Ne i/

Pa3nen 1. TenyoBblie iBJIeHUA

1.1 CrpoeHue u CBOWCTBa BElIECTBA

1.2 TeroBeie IPOLIECCHI

Hroro no paszneny

Pa3znesn 2. JjekTpuyeckre 1 MArHUTHbIE SIBJICHUS

DnexTpuyecKue 3apsabl. 3apsHKEHHbIE Tea

21 Y UX B3aUMOJCICTBUE

2.2 ITocTOsIHHBIN 2IEKTPUIECKUNA TOK
2.3 MarHuTHbIE SIBICHUS

2.4 DJIEKTPOMAarHUTHAs UHAYKIHUS

KoJsimuecTBO 4acos

Bcero

21

28

20

KoHnTpoJbHbI
e padoThbl

IIpakTuyecku
e padoTbI

1.5

JIEKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181¢

e
bubauoreka [IOK

https://m.edsoo.ru/7f4181c
e

bubmuoreka IIOK

https://m.edsoo.ru/7f4181¢c
e

bu6mmoreka [IOK

https:/m.edsoo.rw/7f4181¢
€

bu6moreka [IOK
https://m.edsoo.ru/7f4181c¢
e

bu6mmoreka [JOK
https://m.edsoo.ru/7{4181¢c
e



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

Hroro no pazneny 37
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 14.5



9 KJIACC

HaumeHoBaHue pa3aesioB U TeM
NpoOrpamMmbl

Ne i/

Pa3nen 1. Mexanndeckue siBJICHUS

MexaHn4ecKoe ABHKECHUE U CIIOCOOBI €T0

1.1

OIMCaHUS
1.2 B3aumoneiictBue ten
1.3 3aKOHBI COXpPaHEHUS

Hroro no pasneny

Pa3gen 2. MexaHn4eckne KoJIe0aHUA U BOJTHBI

2.1 Mexannyeckue KoJIeOaHus

2.2 MexaHnndeckue BOJIHBL. 3ByK

Hroro no paszneny

KoJsimuecTBO 4acos

Beero KonTpoabHbI
e padoThbl
10
20 1
10
40
7
8 1
15

Pa3znes 3. DieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

IIpakTuyecku

JIEKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcsl

bu6mmoreka [IOK
https://m f41ada
6

bub6mmoreka [IOK

https://m.edsoo.ru/7f41a4a
6

bubmoreka [IOK

https://m.edsoo.ru/7f41a4a
6

bu6mmoreka [IOK

https:/m.edsoo.rw/7f41a4a
6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a
6



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

31 DNEeKTPOMAarHUTHOE TIOJIE U
' ANIEKTPOMATrHUTHBIC BOJTHBI

Hroro no paznemny

Pa3nen 4. CBeToBbIC SABJICHUSA

4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA
4.2 JIuH3BI 1 oNTHYECKHE TPHUOOPHI
43 Pasnoxxenue Oenoro cBeta B CIIEKTP

Hroro no pasnemny

Paznena 5. KBanroBbie iBJIeHUA

5.1 Hcnyckanue 1 NorjoueHrue CBeTa aroMoM
5.2 Crpoenue aTOMHOTO siapa
53 SnepHbie peakuuu

Hroro no pazaeny

15

17

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubaunoreka [IOK

https:/m.edsoo.ru/7f41ada
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a4a
]

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a
6

bub6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

bubmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka IIOK

https://m.edsoo.ru/7f41a4a
6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3nen 6. [loBropuTtenbH0-0000111a101IMii MOTYJIb

[ToBTOpEeHHE 1 0000IICHUE CONCPIKAHMS bubmmorexa TOK
6.1 P o Acp 9 2 https://m.edsoo.ru/7f41a4a
Kypca ¢pu3uku 3a 7-9 xnacc p
Hroro no paszneny 9

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
N KosnyecTBo yacos Hdara DJIeKTpOHHbIe HH(poBbIE
11/-11 Tema YpoKa Beero KOHTpO.JIbHLI HpaKanecxn H3YyYCHHU 06pa30BaTeJII)HI)Ie
e padoThI e padoThl | pecypchbl
Pusuka — Hayka O IPUPOJE.
SBnenus npupozsl. Puzndeckue 1 https://m.eds00.1u/3¢9¢9366

SIBJICHUS
MexaHnuecKue, TEIIOBEIE,

AIIEKTPUYCCKUE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6{b8
CBETOBBIE, 3BYKOBBIC SIBIICHUS

duznyeckne BEIMYNHBI U UX

1 https://m.edsoo.ru/6185e41e
U3MEPCHHE

VYpok-uccnenosanue "M3mepenue

https://m.edsoo.ru/2312c¢9d
JKHJIKOCTHOTO TEPMOMETPA U 7

TEMIIepaTyphbl IPU TOMOIIHU

JaTyukKa Temmneparypsl”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3y4aroT

.E i
IpUPOAY. ECTECTBCHHOHAY THbIM 1 https://m.edsoo.ru/38423a4

MeToJ mo3HaHus. OnucaHue
(U3NIECKUX SIBICHUH C TIOMOIIHIO
MozeieHn

VYpok-uccaenosanue "lIposepka
TUIIOTE3bl: IaJbHOCTh MONETa
HIapHKa, MyIIEHHOTO 1 1 https://m.edsoo.ru/145¢e7ble
TOPU30HTAIBLHO, TEM OOJIbIIIE, YEM

OombIiie BhICOTA ITycKa"


https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e
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11

12

13
14

15
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Crpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIIeCTBa

JIBM>KeHUE 4acTHIl BELIECTBA

VYpoxk-uccnenoanure «ONBITHI O
HaAOJFONEHUIO TEIJIOBOrO
pacUIMpPEHUS Ta30B»

ArperatHble COCTOSIHUS BEIIECTBA

B3anMocBs3b MeXy CBOMCTBAaMU
BEILECTB B PAa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM.

OcoOeHHOCTH arperaTHbIX
COCTOSIHUH BOJEI

Mexannueckoe IBHKCHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBIKEHHE

CxkopocTtb. Enunuiibl ckopoctu
PacueT myTu v BpeMeHU IBIKEHUS
WNuepuusi. 3aK0oH HHEPIUU.
B3aumogeiicTBue Ten kak npuynHa
W3MEHEHUSI CKOPOCTHU JABUKECHUS
T

IInotHOCTH BemecTBa. Pacuer

Macchl 1 00beMa Tejia o €ro
IIJIOTHOCTHU

https://m.edsoo.ru/12a57db
b

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d45
5

https://m.edso0.ru/93dd87d
7

https://m.edsoo.ru/bb22e4as

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482
e

https://m.edsoo.ru/4cd7ale8


https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8

17

18

19

20

21

22

23

24

25

26

27

JlaGopatopnas pabota
«Onpenenenne MmMIOTHOCTH
TBEPIOTO TEJIa»

Pemmenue 3amad mo teme
"TTmorHOCTH BemecTna"

Cuna xak xapakTepHuCTHKa
B3aumojercTBus ten. Cuna
ynpyroctu. 3akoH ['yka

JlabGoparopnas pabora «3ydenne
3aBUCUMOCTH PACTSKCHHS
(medopmanun) IpyKUHBI OT
NPUIOKEHHON CHITBD)

SIBnenue Tsarorenusa. Cuia TSKECTH

CBsi3b MEX]ly CHIION TSIKECTH U
maccoi Tena. Bec Tena. Pemenue
3aja4 1o Teme "Cuna tsoxectn"
Cuna TsKeCTH Ha IPYyTHX
mraneTax. Ousngeckne
XapaKTEPUCTUKU TIIIAHET

N3mepenune cuit. JluHamomeTp
Bec tema. HeBecomocTts

CroxeHue IByX Cul,
HaIpaBJICHHBIX 110 OJTHOW MPSAMOIA.
PaBHonelicTByOIIAs CUIT

Pemrenue 3agau no reme
"PaBHopnericTByOMIas cui"

https://m.edso0.ru/766{1{89

https://m.edsoo.ru/3f769a5a

https://m.edso00.ru/2546928
c

https://m.edsoo.ru/afbd9bdd

https://m.edsoo.ru/5f763ae9

https://m.edsoo.ru/511ca9df

https://m.edsoo.ru/384f287b

https://m.edsoo.ru/f663912d

https://m.edsoo.ru/594bb9c
d

https://m.edsoo.ru/62elae3 s

https://m.edsoo.ru/78755da
8


https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/78755da8
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TpeHue CKoIbXEHUsI U TPEHHUE
nokosi. TpeHue B mpupoje u
TEXHUKE

JlaboparopHas pabora «3yueHue
3aBUCHMOCTHU CUJIBI TPCHUSA
CKOJIBXKCHHUS OT CHUJIBbI JAaBJICHUA U
XapakTepa COMPHKACAIOIIUXCSI
MTOBEPXHOCTEI»

Pemenuie 3anau Ha onpeneneHue
PaBHOIECWCTBYIOLIEH CHIIBI

Pemenue 3agau mo Temam: «Bec
tenay, «I paduaeckoe
n3o0paxenue cum», « CHIIbD,
«PaBHOIEHCTBYIOLIAS CHID)

KontponsHas paboTa o remam:
«MexaHuueckoe TBUKECHHE,
«Macca, moTHOCThY, «Bec Tenay,
«I'padmueckoe nzobpaxeHue CU,
«Cuib»

Hasnenue. CriocoObl yMEHBIIICHUS
Y YBEITUUEHUS JaBICHUS

JlaBrenue ra3a. 3aBUCUMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TEeMITepaTyphl

Ilepenaua naBneHus TBEPABIMU
TeJIaMH, JXUIKOCTSIMH M Ta3aMHU.
3akoH [lackans

https://m.edso0.ru/8481b4b
d

https://m.edsoo.ru/99easSef7

https://m.edsoo.ru/38b267b
8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd87
5

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/ctb73461


https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
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I{aBJ'ICHI/Ie B XXUJIKOCTH M Tra3c,
BBI3BAHHOC HeﬁCTBHeM CHIJIbI
TSOKECTH

Pemmenue 3amad mo teme
«JlaByieHrE B )KUJIKOCTH U Tase.
3akou [Tackais»

Coob1maronuecs cocysl

I'mppasnuueckuii mpecce

Manomerpsl. IlopuiHeBon
JKUJKOCTHBIA HAcoC

Atmocdepa 3emn. [Tpuamnb
CYIIECTBOBAHHMSI BO3TYIITHOM
o0onouku 3emiu. 3aBUCUMOCTh
aTMOC(EepHOTO TaBICHUS OT
BBICOTBI HaJ YPOBHEM MOpsI

Bec Bo3ayxa. Atmocdeproe
JaBJICHUE

N3mepenue armochepHOro
nainenus. OneiT Toppuderum
3aBUCHUMOCTb aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM
Mopst

Bbapometp-anepoua. Atmocheproe
JABJICHHE Ha Pa3IUYHBIX BHICOTAX
Pemienue 3agau mo teme
"ArmocdepHoe naneHue"

https://m.edsoo0.ru/8e8367b
5

https://m.edsoo.ru/3c9f6fad

https://m.edso0.ru/384621b
8

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1{58766b

https://m.eds00.ru/9249b69
2

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6¢48c524

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8


https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
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JleiicTBHE )KUIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuia

JlaboparopHas pabora
«OmnpeneneHne BbITAIKUBAIOLIEH
CHUJIbI, ICVCTBYIOIIEH HA TEIO,
MIOIPYKEHHOE B JKUJIKOCTb

JlaGoparopHas paboTta 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
Tela B BOZIE OT 00bEMa
MOTPY>KEHHOH B KHUJIKOCTh YaCTH
Tena»

IInaBanue ten

JlaGopatopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Wi
KOHCTPYHUPOBAHUE JOAKHU U
omnpeneyeHue eé
rpy30H0AbEMHOCTH"

Pemenue 3amad nmo reMam:
«I1naBanue cynos.
BosgyxomnaBanue», «JlaBienue
TBEP/BIX TEJN, KHUAKOCTEH U ra30B»

Mexannueckast padbora
Moinocts. EquHune MomiHocT

VYpok-uccnenoanue "Pacyér
MOIIHOCTH, pa3BUBAEMOM MPHU
noanLEmMe 1o nectauie"

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3¢c11398¢

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo0.ru/3373694
e

https://m.edsoo.ru/8a8cac47
https://m.eds00.ru/4395592
€

https://m.edsoo.ru/8e¢91821a



https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a
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59

60

61

62

63

64

[IpocThie MexaHu3MBbl. Peryar.
PaBHOBecue cuit Ha peryare

KonTponbsHas pabora o teme
«/laBiIeHHE TBEPABIX TEII,
XKHUJIKOCTEH 1 ra3oBy /
Bcepoccuiickas nposepodHas
pabora

PesepHblit ypok. Pabora c
TEKCTaMU 1o Teme «JlaBienue
TBEPMBIX TEJ, KUIKOCTEH U Ta30B» /
Bceepoccuiickas npoBepodHas
pabora

Pbruaru B TexHuKe, OBITY U
npupoze. JJaboparopuas pabota
«HccnenoBanue ycioBUi
paBHOBECHS pbluara

Pemenne 3agad mo teme « YciaoBUS
PaBHOBECHS pblUara»

Koaddunment nonesznoro aecTeust
Mexanu3Mma. Jlaboparopnasi pabora
«M3mepenue KII1/ HaknoHHOM
TTOCKOCTH

Pemrenne 3amgaa o teme "Pabora,
MontHocTh, KIT/"

MexaHudeckasi JHEpPTUs.
Kunernueckas v moTeHI[MaIbHAS
DHEPrus

3aKOH COXpPaHEHHSI MEXaHUYECKOM
SHEPrUH

0.5

0.5

https://m.edsoo.ru/1283aa34

https://m.edsoo.ru/3¢391d9
9

https://m.edsoo.ru/7698861
8

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac


https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac

YPpOK-3KCIEPUMEHT 10 TEME

"OKCneprUMEHTaIbHOE
65 onp eHeHeHHevaeHeHH}I . 1 1 https://m.edsoo.ru/fbb989ba
KUHETHYECKON U ITOTEHIIUAILHON
SHEPTrUH MPU CKaTHIBAHUH TeJa 10
HAKJIOHHOH miIockocTH"
66 KontponpHas pabora o teme 1 1 https://m.edsoo.ru/1a4d347
«PaboTa 1 MOIITHOCTh. DHEPTHSI» 8
PesepBHblit ypok. Pabora c
67 TEKCTaMH 110 TeMe "MexaHnuecKoe 1 https://m.edsoo.ru/355411fe
nBrxenue"
PesepBHblii ypok. Pabota ¢
https://m.edsoo.ru/281b265
68 TekcTtamu 1o teme "Pabora. 1
e
MomnocTb. DHeprus" -
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOT'PAMME


https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e
https://m.edsoo.ru/281b265e

8 KJIACC

N KosnvecTBo yacoB Jlara DJIeKTPOHHBbIE HU(POBLIE
°
/ Tema ypoka B KonTpoabHbl IIpakTHyeckn U3yYeHHu o0pa3oBare/bHbIe
n/n cero
e padoThI e padoThbl | pecypchl

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUHU U UX ONBITHBIE
MOATBEPKACHUS

Macca u pa3mep aTOMOB ¥ MOJIEKYII

Mopnenu TBEPIOro, KUJIKOTO U
ra3000pa3HOro COCTOSIHUM
BElIECTBA

OO0mbsicHEeHHE CBOMCTB TBEPJIOTO,
JKUJIKOTO M Ta3000pa3HOro
COCTOSIHM BEIIECTBA HA OCHOBE
ITOJIOKEHUN
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUHU

Kpucrannmuyeckue u amopgHbie
Tena

CMmaunBaHHE ¥ KalTWLISIPHOCTb.
[ToBepXHOCTHOE HATSKCHHE
TerioBoe pacmupeHne u cxaTue
Temneparypa. CBsi3b TEMIIEpaTypbl

CO CKOPOCTBIO TEMJIOBOTO
JIBIDKCHUS YaCTHI]

https://m.edsoo.ru/4b6b152
3

https://m.edsoo.ru/5128475
8

https://m.edso0.ru/7236c99

https://m.eds00.ru/9484984
2

https://m.edsoo.ru/5d25b3d
d

https://m.edsoo.ru/8bb5494
b

https://m.edsoo.ru/42dc6beaf

https://m.edsoo.ru/767b611
b



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/767b611b
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11

12

13

14

15

16

17

BuyTpennss sneprusi. CriocoOsl
W3MEHEHUS BHYTPEHHEH YHEPTrUHU
Bunel reruionepenaun
VYpok-koHpepeHus
"IIpakTHyecKoe UCTIOJIb30BAHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTepUaoB B LEIIX
sHeprocoepexenus"

KomnuecTBo TemiIoTel. YaenrHas
TEIUIOEMKOCTD

YpaBHeHHE TEII0BOTO OanaHca.
TemooOMeH U TEII0BOE
paBHOBeCHE

JlaGoparopHas paborta
"HccneqoBaHue IBICHUS
TEII000MEHA MPH CMEIINBAHUH
XOJIOJHOM U ropsiueit BoJbI"

PacueT Koau4yecTBa TEIIOTHI,
HE0OXOMMOTO AJIs HarpeBaHUs
TeJa ¥ BBIIEISIEMOr0 UM MIPU
OXJIKACHUH

JlaGopatopnas pabota
"OnpeneneHue yaeabHOM
TEIJIOEMKOCTH BellecTna"
DHeprus TOIUIMBA. YIeIbHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/7al61b6
d

https://m 2

https://m.eds00.ru/47298c4
8

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

https://m 1634a4

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
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25

26

IInaBneHue u oTBepACBaHNE
KPUCTAINIMYECKUX TeN. YeabHast
TEIUIOTa IUIABJIECHUS

JlaboparopHas pabora
"Onpezenenne yaeabHON TeTIOThI
TJIaBJICHUS Jibaa"

[TapooGpazoBaHue 1 KOHJEHCALUS.
Hcnapenue

Kwunienne. YnenpHas Tennora
napooOpa3oBaHus U KOHICHCAITUH.
3aBUCUMOCTb TEMITEpaTyphl
KHUIICHHUS OT aTMOC(hEepHOTO
JaBICHUS

BrnaxnocTs Bo3ayxa.
JlaGopatopnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJIQYKHOCTH BO3/ayxa"

Pewienue 3a1a4 Ha onpenesieHue
BJIQYKHOCTH BO3/yXa

[TpuHIMITBI paOOTHI TEIIOBBIX
neurareneii. [laposas TypOuHa.
JIBurarenb BHYTPSHHETO CTOPaHUS
KIIJI TenoBoro aBurares.
TennoBble ABUraTeNy U 3alIUTa
OKpy’Karotel cpeibl

3aKOH COXpaHEHUs U MPEBPALLECHUS
SHEPTUH B TEIIOBBIX MPOIleccax

https://m.edsoo.ru/5c93abab

https://m.eds00.ru/9cb89b6
8

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ece3f

https://m.edsoo.ru/17eeb2af

https://m.eds00.ru/9197285d

https://m.edsoo.ru/al4fldbc

https://m.edsoo.ru/cl1c67641

https://m.edso00.ru/89535ae3



https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
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[TonroroBka K KOHTPOJILHOM paboTe
1o TeMe ""TenoBble SIBJICHUS.
N3meHeHune arperarHbIX COCTOSTHUN
BenrecTna"

KontponpHas pabora o treme
"TermnoBsle siBieHus. M3Menenne
arperaTHbIX COCTOSTHHM BemiecTra"

9J'ICKTpI/I3aI_[I/IH TECII. Z[Ba pona
SJICKTPUUCCKUX 3apsa10B

VYpoxk-uccienoBanue
"DnexTpuzanus Tea1 UHAYKIUEeH 1
MpY COMPUKOCHOBEHUN"

B3anMonenicTBue 3apsKEHHBIX TEI.
3akon Kynona

DIEKTPUUECKOE TI0JIE.
HarpskeHHOCTB 3JIEKTPUYECKOTO
noss. [IpuHnun cynepno3uuuu
ANEKTPUUYECKUX TTOJIEN

Hocurenu snexTpudeckux 3apsiioB.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

[TpoBONHUKH U AUDTEKTPUKH.
3aKOH COXPaHEHUS HIEKTPUUYECKOTO
3apsizia

Pewenne 3a1ay Ha npuMeHeEHUE
CBOICTB 2JIEKTPUYECKUX 3apPsII0B

https://m.edsoo.ru/dfea43fc

https://m.edsoo.ru/64eb961f

https://m 1

https://m.edsoo.ru/1de2abdc

https://m.eds00.ru/9753¢c83
6

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5Safc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc
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DNEeKTPUUECKHM TOK, YCIOBUS €r0
cyniectBoBanus. ICTOUHUKH
AIIEKTPUYECKOTO TOKA

JIelicTBYSA 3IIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "JleiictBue
AIIEKTPHUYECKOTO TOJIS Ha
MIPOBOJHUKU U JUAIIEKTPUKHU"

DNEeKTPUYECKUI TOK B METAJIAX,
XKUJKOCTAX U razax

DnexTpuueckast Lelb U e€
COCTaBHBIE YacTH

Cwita Toka. Jlaboparopnasi pabora
"U3mepenHue u peryinupoBaHue
CHUJIBI TOKA"

DneKTpUUecKoe HalpsHKEHUE.
Boasrmerp. JlaboparopHas pabota
"M3Mepenne u peryiupoBaHue
HanpspkeHus"

ConpoTHBiieHNE TPOBOJHUKA.
VienbHOE CONPOTUBICHUE
BEILECTBA

JlaGoparopHas paborta
"3aBUCUMOCTD IEKTPUUECKOTO
COIIPOTHBIICHHSI TPOBOTHHUKA OT €TI0
JUIMHBI, TUTOIIA/IA TIOTIEPEYHOTO
cedeHus u marepuana'

0.5

0.5

https://m.edsoo.ru/67367dd
C

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.eds00.ru/2393532
2

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b
6

https://m.edsoo.ru/6a219¢f8

https://m.edsoo.ru/98c 1226

https://m.edsoo.ru/8852b3cf
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3aBUCUMOCTDH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
ydJacTKa Ienu

JlaboparopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHITbI
TOKa, UIYIIETO Yepe3 pe3ucTop, Ot
COIPOTHBIICHUS PE3UCTOPA U
HaIpsOKeHUS Ha pe3ucTope”

IlocnenoBarennHOE U
napauieTbHOe COCTUHECHUS
HpOBOI[HI/IKOB

JlaGoparopnas pabora "I[IpoBepka
MIpaBUJIa CIOKEHUS HAPSIKCHHIA
IIPY TOCTIeIOBATEIEHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

Jlaboparopnas pabora "IIpoBepka
npaBuJiIa JJisl CHIIBI TOKA TIPU
napauiebHOM COEIMHEHUN
pe3ucTopoB”

Pemienue 3a1ay Ha IpuMEHEHUE
3akoHa OMa Ui pa3IudHOro
COEIMHEHUS TPOBOTHUKOB

PaGora u MouiHoCTh
ANIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

JlaGoparopHas paborta
"Onpenenenue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8tbc7c5a

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9{d546

https://m.edsoo.ru/24e3697
2

https://m 2114
https://m 1d4
6
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DNeKTpUYeCcKue e U
NOTPEOUTENH IIEKTPUUYECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTossHHBIE MAaTHUTEI, UX
B3aNMOJIEICTBUE

VYpok-uccnenosanue "N3yuenune
0JIei TOCTOTHHBIX MAarHUTOB"

MarauTtHoe nosie. MarautHoe mnoJjie
3eMJIH U €ro 3HadueHue UIA )KU3HU
Ha 3emiie

[TonroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEeKTPUUECKHUE 3apsiibl.
3apspKeHHBIE Tela U UX
B3auMonencTBus. IlocTOIHHEBIN
ANEKTPUUYECKUN TOK"

KontponpHas pabora o teme
"DreKTpUUeCcKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMonencTBus. IlocTosHHEBIN
ANEKTPUUCCKUI TOK" /
Bcepoccuiickas nmpoBepouHas
pabota

PesepBHblit ypok. Pabora ¢
TekcTtamu 1o Teme "llocTossHHbBIN
ANEKTPUUECKUI TOK" /
Bcepoccuiickas npoBepodyHas
pabota

https://m.edsoo.ru/f4fle71a

https://m.edso0o0.ru/6e766¢29

https://m.edsoo.ru/3ab2bd5
6

https://m.edsoo.ru/34{fb13d5

https://m.edsoo.ru/325ebb4
5

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab
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OmneiT DpcTena. MarHuTHoe nosne
ANEKTPUYECKOro Toka MarHuTHoe
I10JI€ KATYIIKH C TOKOM

IIpuMeHeHne AIEKTPOMarHuToB B
texnuke. Jlabopatopras pabora
"N3yueHue necTBUsI MarHUTHOTO
I10JI1 Ha TPOBOJHUK C TOKOM"

DNEeKTPO/IBUTaTeNb MOCTOSHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas pabota
"KoHcTpynpoBaHue U U3y4eHue
paboThI BIIEKTpOIBUTATENS "

Omnbitel @apazes. 3akoH
BHGKTPOMaFHHTHOﬁ HUHAYKIHUU.
IIpaBuno Jlenna

Onextporeneparop. CriocoOsl
MIOJIyYEHUS DIIEKTPUYECKON
SHEPruM. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UCTOYHUKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIbHOI paboTe
110 TeMe "DIIEKTPUUECKHUE U
MarHUTHbBIC SIBJICHUS"
KontponsHas pabota o teme
"DNeKTpUUYECKNE U MAarHUTHBIE
SABJICHUS"

0.5

https://m.edsoo.ru/c81d38d
d

https://m.edsoo.ru/d419896¢

https://m.eds00.ru/9c99a4b7
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PesepBHblii ypok. Pabora ¢

67 TekcTaMu 1o TeMe "'TermToBeie
SIBJICHHS"
PezepsHslii ypok. Pabora c

68 TEKCTaMHU 110 TeMe "MaruuTHele
sIBJIEHHS"

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68

14.5

https://m.edsoo.ru/7d3485¢
1

https://m.edsoo.ru/46a7afas
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9 KJIACC

Ne

/o

Tema ypoka

Mexannueckoe IBHKECHUE.
MaTepI/IaJ'ILHaH TOYKa

CucreMa orcuera.
OTHOCHUTEIBHOCTH MEXAHUYECKOTO
TIBAKEHUS

PaBHOMEpHOE IIPSAMOJIMHEWHOE
JIBUYKEHUE

HepaBHomepHOe npsMonuHerHOe
neuxkenne. CpelnHsas 1 MTHOBEHHAs
CKOpOCTb

[IpssmMonrHENHOE paBHOYCKOPEHHOE
JIBIOKEHUE. YCKOPEHHE

CxopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS.
I'paduk cxkopocTu

JlaboparopHas pabora
"OnpeneneHne yCKOpeHUs Tena Npu
PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOH IIJTIOCKOCTH"

CBoOoxHoe nmagenue ten. OmbITh
lanunes

PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHocTu. llepron u yacrtora

KoJsimuecTBO 4acoB

KonTpoabubl

Bcero
e padoThI

IIpakTHyeckn
e padoThbl

Jlara
H3Y4YeHH
|

DJIeKTpOoHHbIE U(POBbIE
o0pa3oBare/jibHbIE

pecypchbl

https://m.edsoo.ru/54c98fca

https://m.edsoo.ru/5¢869dc5

https://m.edsoo.ru/bc342e¢86

https://m.edsoo.ru/9d51e74
1

https://m.edsoo.ru/cbb4116b

https://m 2¢4561
S

https://m.edsoo.ru/dfd66¢69

https://m.edsoo.ru/163cf472

https://m.edsoo.ru/7a978b7a


https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
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oOpaiuenus. JIuneitHas u yriosas
CKOpPOCTH

LlenTpocTpeMUTENBHOE YCKOPEHUE
ITepsriii 3akoH HproToHa. BekTop
CHJIBI

Bropoii 3axkon HeroToHa.
PaBHOze#cTBYIOIIAs cuna
Tpetwuii 3akon HeroToHa.
Cynepno3unus cui

Pemenue 3agay Ha npuMeHEHUE
3akoHOB HproToHa

Cuna ynpyroctu. 3akoH I'yka
Pemenue 3anad no teme «Cuna
YOPYTOCTH»

JlaboparopHas pabora
«OnpeneneHune KeCTKOCTH
TIPY>KHHBD)

Cuna tpeHus

Pemenne 3amaud mo reme «Cuita
TPEHUSD

JlaboparopHas pabora
"Onpenenenne kod3pdummenra
TPEHUs CKOJIbKEeHUs"

Pemenue 3amau mo TeMme "3aKOHEI
Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

https://m 21f74al

https://m.edsoo0.ru/8776289
d

https://m.eds00.ru/6b639d9
4

https://m.edso00.ru/6155617
e

https://m.edsoo.ru/52e¢8393
d

https://m.edsoo.ru/ef3a2d7f

https://m.edsoo.ru/3bf34e6¢

https://m.edsoo.ru/aabe6bc3

https://m.edsoo.ru/67bedetb
https://m.eds00.ru/97¢5¢938

https://m.edsoo.ru/78{1698¢

https://m.edso00.ru/885c63¢el
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Cunia TSDKECTH M 3aKOH BCCMUPHOTO
TATOTEHHUs. YCKOPEHHE CBOOOIHOTO
naIcHUs

VYpok-koHbpepennus "J{BrxkeHne Ten
BOKPYT TPaBUTALMOHHOTO IIEHTpa
(Conneunas cuctema). 'anaktuxu"

Permrenne 3agay no teme "Cuia
TSYKECTU U 3aKOH BCEMHUPHOTO
TaroreHusa"

[TepBast kocMu4ecKasi CKOPOCTb.
HeBecomocTh u neperpys3ku

PaBHOBecue MaTepuanbHOM TOUKH.
AOCOITIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHUS.
MowmeHnT cunbl. LleHTp TsxecTn

PaBHOBecue MaTrepuanbHOM TOUKH.
AOCOITIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOI OChIO BpalllCHUS.
MowmeHnT cunbl. L{eHTp TsxecTn

Pemenue 3anau no reme "MoMeHT
cuibl. Llentp tsxectn"

[TonroroBka Kk KOHTPOJIBLHON paboTe
o TeMe "MexaHndeckoe IBHKEHHE.
Bzaumopeiicteue Ten"
Konrtponphas pabora o reme
"MexaHudecKkoe IBIKEHHUE.
Bs3aumoneiictBue ten"

https://m.edsoo.ru/c4cba3c3

https://m.edsoo.ru/6a48e5¢3

https://m.edsoo.ru/8b4d9{83

https://m.edsoo.ru/5£38dbas

https://m.edsoo.ru/a3S1cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6¢c5

https://m.edsoo.ru/2batb487

https://m.edsoo.ru/fc25194b
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HNmnynsc tena. IMITynbe cumsbl.
3aKOH COXpaHEHUs UMITYJIbCa.
VYnpyroe u Heynpyroe
B3aMMOJICHICTBHE

Pemenue 3anaud no teme "3akoH
COXpaHEeHus uMIynbca"
VYpok-koHbpepeHus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"

Mexanunueckasi paboTa 1 MOIIHOCTh

PaGora cuitbl TSKECTH, CHITBI
YIPYTOCTH U CHJIBI TPEHHUS

JlaGopatopnas pabota
«Omnpenenenue padOThI CUIIBI
TPEHHUsI IPU PABHOMEPHOM
JBUKCHHUH TeJa MO0 TOPU3OHTAIILHOMN
MOBEPXHOCTH

CBsi3b 2HEpruu U paboTHI.
[TorenuuanpHas sHEprus
Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUH

3aKOH COXpaHEHUs SHEPIUU B
MEXaHUKe

JlaGoparopHas pabora «3ydenue
3aKOHA COXPAHEHUS SHEPTUN
KonebarenpHOE ABMKEHUE U €TO
XapaKTEPUCTUKU

https://m.edsoo.ru/251e6f13

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba63
7
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https://m Tu/667¢83

https://m.edsoo.ru/8481717
9

https://m.edsoo.ru/24d61ab
5

https://m.edsoo.ru/2466129

https://m.edsoo.ru/48838ca3

https://m.edsoo.ru/7b9859af
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3aryxaroniie KojaeOanus.
BoinyxaeHHbIe KoeOaHusl.
Pe3onanc

MareMaTH4eCKHii U NPY>KUHHBIN
MasiTHUKHU

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojaeOaHui OT )KECTKOCTH
NpPY>KUHBI M MAaCCHI TPy3a»
[IpeBpamienue 3Heprun npu
MEXaHUUYECKUX KOJIeOaHUsIX
JlaboparopHas pabora
«OnpezneneHue 4acToThl ¥ NEPUOIA
KoJIe0aHUN PY>KMHHOTO MAasTHUKA»

JlaGopatopnas padota «IIpoBepka
HE3aBHCHUMOCTH TIepro/a
KoJiebaHul Tpy3a, MOIBEIIEHHOTO K
HUTH, OT MacChI Tpy3a»

Mexanndeckue BoHEL. CBoiicTBa
MeXaHU4YeCKUX BOJIH. [TpomonbHbIe
Y TIOTIEPEYHBIE BOJHBI
VYpok-koH]pepeHms
"MexaHU4eCKHe BOJIHBI B TBEPAOM
tene. CelicMUYeCKHE BOJIHEI"
3Byk. Pacnpoctpanenue u
OTpa)KE€HUE 3ByKa
VYpok-uccnenosanue "HabmoneHue
3aBUCHMOCTHU BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271
b

https://m.edsoo.ru/8544337
e

https://m.edsoo.ru/bald1d4
8

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367¢7

https://m.edsoo.ru/ebd8d7b
6

https://m.edso0o.ru/8a59496
9

https://m.edso0o0.ru/2b95{238
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I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKyCTHYECKUI pe30HaHC

Ypok-koHdpepeHus "YasTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka K KOHTPOJIBLHOH paboTe
1o TeMe "3aKOHbI COXpaHEHHUs.

Mexaunyeckue KoieOauus u
BOJIHEI"

KonrtponpHas pabora o reme

"3aKOHBI COXpaHEHHSI.
Mexanunueckue KonebaHus u
BOJIHBI"

DNEeKTPOMarHUTHOE TIOJIE.
On CKTPOMArdHuTHBIC BOJIHBI

CBoiicTBa OJICKTPOMArHUTHBIX BOJIH

VYpoxk-koudepennus "llIkana
AIIEKTPOMArHUTHBIX BOJIH.

Hcnonp3oBanue QJICKTPOMArHUTHBIX

BOJIH JJI1 COTOBOH CBs3H"

VYpok-uccnenosanue "M3yueHue
CBOI\/’ICTB BHeKTPOMaFHI/ITHI)IX BOJIH C
MTOMOIIEIO MOOUIIEHOTO Tenedona"

Pemenue 3ama4y Ha OMpCACIICHUC

YaCTOThI U IJTUHBI
3IEKTPOMArHUTHOW BOJIHBI

SHCKTpOMaF HHUTHAaA IIPpHUpOJa CBCTA.

CxkopocThb cBeTa. BonHoBble
CBOICTBA CBETA

https://m.edsoo0.ru/699e361
2
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Hcrounuku ceera. [IpsamonnneiiHoe
pacnpocTpaHeHUe cBeTa. 3aTMEHHUS
Comnuua u JlyHst

3aKOH OTpa)KeHUs CBETA. 3epKaa.
Pemienue 3agay Ha npuMeHEHNE
3aKOHa OTPAKEHUS CBETa

HpeJIOMJ'IeHI/Ie CBeTa. 3aKOH
MMPCJIOMIJICHHUA CBCTA

[TonHOE BHYTpEHHEE OTpaKEHNE
cBera. Vcronp30BaHuE OITHOTO
BHYTPEHHETO OTPAXKCHUS B
OIITHYECKUX CBETOBOJAX

Jlabopatopnas pabota
"UccnenoBanue 3aBUCHMOCTH yIJia
NPEJIOMIICHUS CBETOBOTO JIy4a OT
yIiia MaJieHus Ha TPaHUIIe

"BO3IyX-CTEKIIO
VYpok-KoHpepeHIHs

"M cnonap30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKCHUSI:
CBETOBObI, OIITUKOBOJIOKOHHAS
CBs3b"

JIun3el. OnTuyeckas cuiia JIMH3bI
[TocTpoenue n3zo0pakeHuit B
JMH3aX

JlabGopatopnas pabota
"Onpenenenne GOKyCHOTO

PACCTOSIHHS ¥l OTITUYECKOMN CHITBI
cobuparoiei TuH3b1"

https://m.edsoo.ru/f3de5613

https://m.edsoo0.ru/45e¢9{872

https://m.edso0o0.ru/3c5{f915
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https://m.edsoo.ru/2ce88641
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https://m.edsoo.ru/911a47¢cb
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VYpok-koHpepenuus "Ontuyeckue
JIMH30BbIEe TPUOOPHI"

['ma3 xak ontuyeckas cucTema.
3penue

VYpoxk-xordepenus "JlepexTo
3penus. Kak coxpanuts 3penue"
Paznoxxenue 6e10ro cBETa B CIIEKT.
Omnbrtel HetoToHa. CriokeHnue
CIIeKTPaNIbHBIX 1BETOB. [{ucnepcus
cBeTa

JlaboparopHas pabora "OMbITHI TTO
pa3oXeHHI0 OEJI0ro CBETa B CIIEKTP
¥ BOCTIPUSATHIO I[BETA TIPEIMETOB
MIpU X HAOIONEHUHN Yepe3
[IBETOBBIC (PUITBTPHI"

VYpok-npaktukym "BosiHOBBIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTEepepeHus u ruppaxaus”
OmnsiThl Pesepdopaa u miianerapHast
MOJENb aToMa

[Toctynarsr bopa. Monens atoma
bopa

Hcnyckanue U NonIoNeHne CBETa
aromoM. KBaHThbI. JInHeluaTsie
CHEKTPBI

Ypok-npaktukym "Habmronenue
CIIEKTPOB HUCITyCKaHUS'"

https://m.edsoo0.ru/5b79227
a

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b21
3
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PamnoakTHBHOCTE U €€ BUIEI

CrpoeHue aTOMHOTO SApa.
Hyxnonnas Mmoznens

PannoakTrBHBIC TIPEBpAIICHHS.
H3otomnnr

Pemntenue 3amau no reme:
"PanuoakTuBHbIC MTpeBpanieHus"

[Iepuon nonypacnana

VYpok-koHpepeHuus
"PagnoakTUBHBIE U3TYyYEHUS B
MpUpoJIe, METUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHbBI
COXpaHEHUs 3apsAI0BOTO U
MAacCOBOT'0 YHCEII

OHeprus CBA3M aTOMHBIX SA7EP.
CBs13p Macchl ¥ 3HEPTUU

Pemienne 3aa4 no reme "Snepubie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Wcrounnku sneprun ConHua u
3BE3]1

Ypok-koHpepenuus "SAnepuas
JHepreTuka. Jlencreus
paauOaKTUBHBIX U3TyUYE€HUN Ha
YKUBbIE OpraHU3MBbI"

https://m.edsoo.ru/8e72476
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d
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[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMarHuTHOE T0JIE.
DJeKTpOMarHuTHBIE BOJIHBI.
KBaHToBbIC siBEHUA"

KonrtponbsHas pabora 1o reme
"DIeKTPOMarHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIC BOJIHEI.
KBaHToBbIC siBIEHUA"

[ToBropenue, o6001EeHHE.
JlaboparopHbie pabOTHI IO Kypcy
"B3aumopneiicTBue Ten"

[ToBTOpenue, 060061eHNE. Pemenne
pacueTHBIX M KAYeCTBEHHBIX 3a/1a4
no teme "TeroBbie mpoiecch”

[ToBTOpenue, 0606meHue. Pemmenne
PacUETHBIX M KaYE€CTBCHHBIX 3a71a4
o Teme "KIIJ] TemioBeIx
nBurarenen”

[ToBTOpenue, o0o0meHue. Pemenue
pacUeTHBIX M Ka4eCTBEHHBIX 3a/1a4
o Teme "KII]] anexTpoycranoBok"

[ToBropenwue, o600mmEeHHE.
JlaGopaTtopHbie pabOTHI O KypCy
"CBeTOoBBIC ABIICHUS"

[ToBropenue, o6061menue. Pabora ¢
TEKCTaMH MO TeMe "3aKOHBI
COXpaHEHUs B MeXaHuke"

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58
d

https://m.edsoo.ru/8b45d68
4

https://m.edsoo.ru/d324894
3

https://m.edsoo.ru/28f67bc4

https://m.eds00.ru/399{4911

https://m.edsoo.ru/1cd92c¢22
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[ToBTOpenue, o600meHue. Pabora ¢
100 Tekcramu 110 TeMe "Konebanus n
BOJIHEI"

[ToBropenue, o606menue. Pabora ¢
101 TekcTaMu 1o TeMe "CBETOBLIE
saBiaeHus"

[ToBropenue, o6061menue. Pabora ¢
102 TekcTamu no teMe "KBaHTOBas u
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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MPOBEPSEMBIE IPEIMETHBIE PE3YJIBTATbI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI

7 KJIACC

Kox
NMPoBepPsieMOro
pe3yiabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeaAMeTHbIE Pe3yIbTAThl 0CBOCHUSI OCHOBHOMM
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

pa3inyarb ABJICHUA IO OHNHMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE PU3NYECKOE SBICHHUE

pacno3HaBaTh MpPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpY>KarollleM MHpe, B TOM 4ucie (pu3nyeckue sBICHUs B MPHUPOAE,
IIPU 3TOM MEPEBOAMUTH MPAKTHUUECKYIO 3ajlady B yueOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKN) PUZNIECKUX SIBICHUN

ONHUCBHIBaTh HW3y4YEHHbIE CBOMCTBA Tel U (U3NYECKUE SBICHMS,
UCTIONB3YsT (U3UYECKHE BEIHYWHBI, TPH ONHUCAHUH MPABUIHHO
TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEMBIX BEJIWYMH, HX
0003HAYCHUSI U €IMHUIBI (PU3UUYECKUX BEIHMYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTMMHU
BEJIMYMHAMHU,  CTPOUTh  TpadUKd  HW3YyYEHHBIX  3aBHCHUMOCTEH

(1)I/IBI/ILICCKI/IX BCJINYHH

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUYECKUE SBICHHUS U MPOLIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, IPU 3TOM JaBaThb CJIIOBECHYIO
bopMyIHpOBKY 3aKOHa U  3alKChbiBaTh €ro MaTreMaTHuecKoe

BBIPAKCHUE

OOBACHATh (PU3UUECKUE SBIEHUS, MPOLECCHl U CBOICTBA Tel, B TOM
Yyhclle U B KOHTEKCTE CUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABISITb IPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopo Ha 1 — 2
U3YUYCHHBIX CBOMCTBA (M3UYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemarh pacy€THbie 3a7aud B 1 — 2 neHCTBUSI, MCTIOIB3Ysl 3aKOHBI U

d)OpMy.]'IBI, CBA3BIBAIOIIHUC (1)I/ISI/I‘I€CKI/IC BCJINMYHHBI: HA OCHOBC aHajIn3a



1.8

1.9

1.10

1.12

1.13

1.14

yCJIOBUA  3adayMd  3allUMCbIBATb KPATKOEC  YCJIOBUC, IIOACTABIIATH
(I)I/I3I/IIICCKI/IG BCJIIMYHHLBI B (1)OpMyJ'IBI H IIPOBOJAUTH paC‘{éTH, HaxoJUuTb
CIIPpaBOYHBIC JAaHHBIC, HGO6XOI[I/IMI>I€ AJig pelICHuA 3a4a4, OLICHUBATDH

PCaTUCTUIHOCTD nonyquHoﬁ (I)I/ISI/I‘IGCKOﬁ BCIIMYHHBI

pacrno3HaBaTh MPOOIEMBbl, KOTOPhIE MOXKHO PELIUTh IMPU MOMOIIU
(¢U3NYEeCKNX METOAOB, B OINHCAHUU WCCICAOBAHHS BBIIEIATH
IpoBepsieMOe  TpEeanojoxeHue  (Tumoresy),  pa3nuyarb U
MHTEPIPETUPOBATH MOIYUYEHHBIN pE3yabTaT, HAXOAUTh OLIMOKHU B XOJ€

OIIbITA, JACJATh BBIBOABLI I10 €TI0 PC3YJIbTaTaM

IPOBOIUTH OIBITBl MO HAOMIONEHWIO (PU3NYECKUX SIBICHUN WIH
¢u3uueckux  CBOHMCTB  Tenm:  (OpMYIUpOBaTh  MpOBEpsieMble
NPEANONOKEeHNS, COOMpaTh  YCTaHOBKY W3  IPEUIOKEHHOTO

000pyIOBaHUs, 3aMUCHIBAThH X0/ OTBITa U (POPMYIHUPOBATH BHIBOJIBI

BBINIOJHATh NPSMbIE HW3MEPEHHUS C HCIOJb30BAaHUEM AHAJIOTOBBIX U
nu(poBbIX NPUOOPOB, 3aIUCHIBATh MOKA3aHUS HPUOOPOB C yUETOM

3aJJaHHOH a0CONIOTHOM MOTPELIHOCTH U3MEPEHU I

MPOBOJIUTh  HCCIEAOBAHUE  3aBUCUMOCTH  OJHOW  (hu3mueckoit
BEJIMYMHBI OT JApPYrod C HCIOJb30BAaHUEM INPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOTO HCCIIEOBaHUsA, COOMpATh
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIIeAysl MPEITI0KEHHOMY IUIaHy,
bukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBHCUMOCTH (PU3NYECKUX
BEJINYMH B BHUJIE MPEJIOKEHHBIX TaOIUI] U IpaUKOB, I€TaTh BHIBOIBI

I10 pE3yJibTaTaM HUCCIICIOBAHUS

IPOBOAUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIHYUH, CIexys
NPEIJIOKEHHOW MHCTPYKIMH: TIPU BBIMOJIHEHUH U3MEpEeHH coOnparhb
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYHMCIIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKU 0€30I1acHOCTH npu pa60Te C

n1abopaTopHbIM 000PYIOBaHUEM

yKa3blBaTb MPUHLUIBl  JEHCTBUS TNPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB, XapakTE€pU30BaTb IPUHLUIBI JEHCTBUS U3YYCHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOHCTB C IOMOINBIO WX OIMCAHHSA,
UCTIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBICHUM U HEOOXOAMMBbIE

(1)I/ISI/I‘~I€CKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yiabrara

1.1

OPUBOAMTH HIpUMEphl (HaXoAUTh HH(QOpPMALKMIO O MpUMEpPAX)
MPAKTHYECKOTO UCTIOIb30BaHMs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU U1 o0ecriedeHus 0e30MacHOCTH TpH  OOpalieHuu ¢
npudopaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3I0OPOBBS U

coOIIOICHHS] HOPM SKOJIOTHYECKOT0 MOBEACHMSI B OKpYXKalolIel cpene

OCYIIECTBIATH OTOOP HMCTOYHUKOB MH(OpManuu B cetd MHTEepHET B
COOTBETCTBMH C 3aJaHHBIM IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHWM M MyTEM CPABHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMALUIO, KOTOpas SBISETCS NPOTHBOPEYUBON HIIH

MOJKET OBITh HEJIOCTOBEPHOM

UCIIOJIb30BaTh npu BBITIOJIHEHUH y4eOHBIX 3a1aHUI
HAy4YHONOMYJSIPHYIO  JIUTEpaTypy  (U3NYECKOrOo  CONepKaHus,
CIPaBOYHBIE MaTepuasnbl, pecypchl ceTu VIHTepHeT, BIageTh
npuéMaMy KOHCIIEKTUPOBAHUS TEeKCTa, mpeoOpa3oBaHus HH(GOpMaALUU

U3 OJIHOU 3HAKOBOW CUCTEMBI B APYTYIO

co3JaBaTh COOCTBEHHbIE KPaTKUE MHCbMEHHBIE U YCTHbBIE COOOLICHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMaLu (U3NYECKOTO COAepKaHus,
B TOM 4HCIIE€ MyONUYHO JeNaTh KpaTKhe COOOILIeHHs O pe3ysbTarax
IPOEKTOB WM Yy4YeOHBIX HCCIEIOBaHMWM, MpPU O3TOM TIPaMOTHO
UCTOJIb30BaTh M3YyYEHHBIH MOHATUHHBIN ammapar Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIUICHHE NTPE3EHTaUEN

IIPYU BBINIOJIHEHUHU Y4E€OHBIX MPOEKTOB M UCCIIENOBaHUM pacrpenensiTh
00513aHHOCTH B IpyMIe€ B COOTBETCTBUU C ITOCTABJICHHBIMU 3a7a4aMH,
CJIEIUTHh 32 BBINOJHEHUEM IUIAHA JCHCTBUM, aJ€KBaTHO OLIEHUBATH
COOCTBEHHBIH BKJAJ B JIEATEIbHOCTh TIPYMNIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3alMOJICHCTBHE, YUUTBIBast MHEHUE

OKPY>KaIOIIUX

IIpoBepsiemble MpeAMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl

HCIIOJIB30BAaTh INOHATHUA



1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

pasiindarb SBJICHUA I1I0 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOLUINX JAHHOC (I)I/ISI/ILICCKOC SIBJICHUC

pacro3HaBaTh MpPOSBICHUE MW3YYEHHBIX (PU3NYECKUX SBICHUH B
OKpY’KaroleM MHpe, B TOM 4YHCiIe (pU3nyYecKue SBICHUS B MPHUPOAE,
IOpU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]ladyy B Yy4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SIBICHUN

OMHCHIBATh W3YYCHHBIE CBOWCTBA Ten U (U3MYECKHUE SIBICHUS,
UCTIONB3YsT (U3UYECKHE BEIUYMHBI, IPH ONHCAHUH TPABUIHHO
TPakTOBaTh  (PU3MYECKUN  CMBICI  HCIOJNB3YEMBIX  BEIIWYHH,
0003HaYEHUST W SAUHUIBI (PU3NICCKUX BEIUYHH, HAXOAUTh (DOPMYITHI,
CBS3BIBAIONIUE JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYyTUMHU
BEJIMYMHAMH,  CTPOUTh  TpadUKd  HW3YyYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIMYUH

XapaKTCPU30BaATh CBOMCTBaA TCI, (I)I/I3I/I‘16CKI/IG SABJICHUS W NPOLECCCHI,
HCIIOJIB3Yysd H3YYCHHBLIC 3aKOHBbI, IIpM O3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa W  3alllMChIBaTb €ro MAaTCMaTNn4CCKOC

BBIPA)KCHHE

OOBACHATh (PM3MUYECKHUE MPOIECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO  XapaKrepa:
BBISIBJISITh TPUYUHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBICHEHHE U3 1
— 2 JIOTMYECKUX IIAroB C MOMOLIbIO | — 2 HM3yuYeHHBIX CBOWCTBA

¢u3nUeCcKuX SIBICHHUH, (PU3NIESCKHUX 3aKOHA UM 3aKOHOMEPHOCTH

pemarh pacy€THbIE 3a7a4M B 2 — 3 NEWCTBUA, UCIOJIb3Yysd 3aKOHBI U
bopmyIbl, CBA3BIBAIONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBUS 33Ja4M 3alAChIBATh KPATKOE yCIIOBUE, BBIABISTH HEAOCTATOK
JaHHBIX JJIs pelleHus 3a7add, BbIOMpaTh 3aKOHBI U (QOPMYIIBI,
HeoOXouMbIe sl €€ peIlIeHUs, MPOBOAUTH Pacu€Thl U CPABHHUBATH
MOJlyYeHHOE 3HaueHue (HU3MYECKOM BEIMUYMHBI C H3BECTHBIMU

JaHHBIMH

paciio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCIINTbL HIpPHU IMOMOIIHU
(1)I/ISI/ILI€CKI/IX MCTOAOB, UCIIOJIB3Yys OIMMCAHUC UCCIICAOBAHNA, BEIACIATH
MMPOBCPACMOC MPCAINOJIOKCHUEC, OLHCHUBATH IMPABUIIBHOCTH TIOpAAKaA

MMPOBCACHHUA UCCICIOBAHUA, NCTIaTh BbIBO/IbL

IMPOBOJAUTL OIBITEI 110 Ha6JIIOI[CHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBIICHUHM WIIH

buznyeckux  CBOMCTB  Ted:  (OpMyaupoBaTb  MPOBEpsSEMBIC



1.10

1.12

1.13

1.14

1.15

1.16

1.17

IOPEINONOKEHHUs, coOUpaTh  YCTaHOBKY M3  IPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATh XO/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBOJbI

BBINIOJIHATh IIPSAMBIE U3MEPEHHsS C MCIOIB30BAHUEM aHAJIOTOBBIX
npuOOPOB M TATYNKOB (PU3UUECKHUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

U3MEpeHH ¢ yuETOM 3aJaHHON aOCONIOTHON MOTPEITHOCTH

MPOBOJAUTL  HWCCIIEIOBAaHWE  3aBUCUMOCTH  OIHOW  (DU3WYECKOM
BCJIMYUHBI OT I[perfI C HCIIOJIB30BAHUEM HpHMbIX H3MepeHHﬁI
MJIAaHUPOBATh HCCIICJIOBAaHUE, COOMpPATh YCTAHOBKY W BBITIOJIHSATH
U3MEpPEHUs], CIIeAysl PEIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH B BHAE TaOmuI W rpaduKoB, AelaTh

BBIBOJIbI 110 PE3YJIbTATaM UCCICAOBAHUA

OPOBOAUTH  KOCBEHHBIE  H3MEPEHUs  (PU3MYECKUX  BEJIMYHMH:
IUTAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenyss IPENJIOKEHHOM HWHCTPYKLUUH, U BBIYUCIATH 3HAYCHUE

BCJIMYHHBI

coOmoaTh NIpaBWJla TEXHUKU OE30MaCHOCTH MHpu pabore ¢

n1abopaTopHbIM 000PYIOBaHUEM

XapaKTepU30BaTh MPHUHIMIBI ACHCTBUS HM3YYEHHBIX HpPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OINUCAHMS, HCIOJb3YS
3HaHHUA O CBOICTBaX (U3MUECKUX SIBICHUH U HEO0OXOauMbIe

¢du3nUecKkre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIILHbBIC
npuOOpbI MO CXeMaM U CXEMaTHYHBIM PHCYHKaM, COCTABIIATH CXEMBbI
NIEKTPUUECKUX LENeH C IOCIENOBATEIbHBIM U IapaJluIeIbHbIM
COEIVHEHUEM  JIEMEHTOB, pa3jindas yCIOBHble 0003HA4YeHHUs
JJIEMEHTOB JIEKTPUYECKUX Lenen

OPUBOIUTH TMpUMEphl (HaXOIUTh HHGPOPMALUIO O TIpUMepax)
MPAKTUYECKOT0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEAHEBHOU
KHU3HM U1 oOecriedeHus: O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMu ¥ TEXHUYECKUMHU YCTPOHWCTBAMHU, COXPAHEHHUS 3I0POBBS U

CO6J'IIOI[CHI/IH HOPM 39KOJIOTHYCCKOI'O ITIOBCACHUS B Opr>KaIOHleﬁ cpeac

OCYILECTBIIATh MOUCK HH(pOpMALUU (PU3HUECKOTO COAEPIKAHUSA B CETH
WMHTepHeT, Ha OCHOBE HMMEIOLIUXCA 3HAHUM M NYTEM CpPaBHEHUSA
JIOTIOJTHUTENIbHBIX MCTOYHMKOB BBLACHATh MH(MOpPMALMIO, KOTOpas

SBJISIETCSA IPOTUBOPEUMBOM MIIM MOXKET OBITh HEI0CTOBEPHOI



1.18

1.19

1.20

9 KJIACC

Kox
MpoBepsieMoro
pe3yabTara

1.1

1.2

1.3

1.4

MCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHO-TIOMYJISIPHYIO ~ JINTeparypy  (DU3UYECKOTO0  COJep KaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTH VIHTepHeT, BIaJeTh
npuéMaMM KOHCTIIEKTHPOBAHUsI TEKCTa, Mpeodpa3oBaHus UH(OpMaIUU

13 OTHOW 3HAKOBOMW CHUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPAaTKUE YCTHBIE COOOIIEHUS,
0000mas wHMOpPMAIMIO W3 HECKOJBKHUX HCTOYHUKOB (DU3UYECKOTO
CONEp)KaHUsl, B TOM 4YHUCJIEe NyOIWYHO TPEIACTABISATH PE3yIBTAThI
MPOCKTHOW WJIM HWCCIEAOBATEIbCKOM JEATEIbHOCTH, TPU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHSATUWHBIA anmapar Kypca

(1)I/IBI/IKI/I, COIIPOBOXAATH BBICTYIIIICHUC HPCSGHTaHHeI;'I

IIPYU BBIMOJHEHUHM Y4eOHBIX MPOEKTOB M MCCIENOBaHUIN (hU3MUYECKHUX
MPOIIECCOB PACIPENesITh O00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU  33/la4aMM, CJIEOUTh 34 BBIIIOJIHEHHEM IlIaHa
JIEHCTBUI U KOPPEKTUPOBATh €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN
BKJIQJ B JIEATEIIBHOCTh TPYIIIbI, BBICTPAUBATH KOMMYHHKAaTUBHOE

B3aMMO/ICHCTBUE, MIPOSBIISASL TOTOBHOCTD pa3periarb KOH(IUKTHI

IIpoBepsiemble MpeaAMeTHBbIE Pe3yJabTAThl OCBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

pa3jinyarb ABJICHUA II0 OINHMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JEMOHCTPHUPYIOIINUX JAHHOC (i)I/ISI/I‘-ICCKOG SIBJICHUC

pacno3HaBaTh IPOSIBIEHME W3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpY’)KaloIlleM MUpe, B TOM 4Hclie (pu3ndeckue sBJICHHs B MPHUPO/IE,
IPU 3TOM MEPEBOAMUTH MPAKTHUUECKYIO 3ajady B yuyeOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SIBICHUN

OMKCHIBATh H3YyYECHHbIE CBOMCTBA Tel U (U3NYECKHUE SBIICHUS,
UCTIONB3YsT (U3UYECKHE BEIUYMHBI, IPH ONHUCAHUH MPABUIBHO
TpakToBaTh  (PU3MYECKUI  CMBICI  HCIOJIB3YEMBIX  BEJIMYHH,
0003HAYECHUS U €IUHHUIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI,

CBS3BIBAIOLIME JAaHHYIO (U3WYECKYI0 BEJIMYHMHY C JPYyTUMHU



1.5

1.6

1.7

1.8

1.9

1.10

BEJIMYMHAMHU, CTPOUTh TIpapuKd  M3YYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘leCKI/IX BCJINYHH

XapaKTCPHU30BaTb CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/IG ABJICHUA W ITPOLECCCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBbI, IIpM O3TOM JaBaTb CJIOBCCHYIO
d)OpMy.]'IPIpOBKy 3dKOHa MW  3allMCbhIBATh €ro MAaT€MaTH4YCCKOC

BBIPAKEHUE

06’b$ICHSITB (bmnqecxne npoueccm 158 CBOﬁCTBa TCJI, B TOM 4YHCJIC U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJICILCTBeHHBIe CBA3U, CTpOI/ITL 06’b$ICH€HI/Ie nu3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

¢bu3nUecKuX sIBICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiatb pacu€THble 3aaa4u (OomMparoIIMecs Ha cucteMy u3 2 — 3
ypaBHEHWM), WCIONB3YyS 3aKOHBI W  (POPMYJBI, CBSI3BIBAIOIINE
dusznyeckue BENIUYUHBI: HA OCHOBE aHaJlIMW3a YCIOBUS 3aauu
3aMMMCHIBaTh  KPAaTKOE YCJIOBHE, BBIBIATH HEIOCTAIOIIAE WU
M30BITOYHBIC JaHHBIC, BBIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMEIE
JUIS PEIICHHsI, TPOBOAUTH PACUETHl W OIEHUBATH PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHUA (I)H3H“I€CKOI>1 BCJIIMYHHBI

paciio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOXHO pPCUIUTHL IIPpU ITIOMOIIH
(1)I/I3I/I‘~IeCKI/IX MCTOAOB, UCIIOJIL3Yys OIMMCAHUC UCCIICAOBAHNMA, BLIICIATH
MMPOBCPACMOC TMPCAIIOJIOKCHHUEC, OLCHUBATH IIPABHUIIBHOCTL IIOpAJAKa
MMPOBCACHHUA HUCCICAO0BaHUA, [J€JaTb BbIBOJAbI, HWHTCPHIPCTUPOBATH

PE3YIbTAaThI Ha6J'IIOI[eHI/II71 H OIIBITOB

NPOBOAMWTH OMBITHI TIO HAOMIONCHHUIO (U3NYECKHX SIBICHUN WIH
(U3UYECKUX CBOWMCTB TEJN: CAMOCTOSTEIHHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HaOoOpa 0OOPYIOBaHUS, OMUCHIBATH XOJA ONBITA U €ro

pe3ynbTarhl, GOPMYIUPOBATH BHIBOJBI

OPOBOAUTH TPU HEOOXOAMUMOCTH CEpPHIO MPSMBIX HM3MEPEHHUH,
ompeneNsis CpelHee 3HauyeHHWe H3MepsieMOor BeMHYMUHBI ((OKyCHOE
paccrosiHue coOuparomeil JuH3bI), 000CHOBBIBaTH BHIOOpP crocoba
u3MepeHust (M3MEPUTENILHOTO NMPUOOpa)

NPOBOANTH HCCIIEOBAaHUE 3aBUCUMOCTEH (DHU3MUYECKUX BEIHYUH C

HCIIOJIB30BAHUCM IIPAMBIX HSMepeHHﬁI IIaHUPOBATL HCCIICOBAHUC,

CaMOCTOSITEJIBHO COOMpPaTh YCTaHOBKY, (UKCUPOBaTb PpPE3YJbTaThbl



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

HOJ'Iy‘-ICHHOfI 3aBUCUMOCTH (1)I/IBI/I‘~IGCKI/IX BCJINYMH B BHJC Ta6J'II/IHI/I

Fpa(I)I/IKOB, ACJIaTb BBIBOABI ITO pE3yJibTaTaM UCCIICAOBAaHUA

OPOBOAUTH  KOCBEHHBIE  H3MEPEHUs  (PU3MYECKUX  BEJIMYHH:
IUTAHUPOBATh U3MEPEHMSI, COOUPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
W BBIIOJHATH W3MEPEHMs, Cledysd MPENJOKCHHON WHCTPYKLUH,
BBIYMCIIATh 3HAYCHUE BEIWYMHBI M AHAJIU3UPOBATh IIOJYYCHHBIE

pe3ybTaThl ¢ YYETOM 33JaHHOM MOTPEUTHOCTH U3MEPEHHI

coOmromaTh TpaBWja TEXHHKHM 0€30macHOCTH TMpu  pabore ¢

J1a00paToOpHBIM 000PYIOBaHUEM

pa3ianyaTh OCHOBHBIE MPHU3HAKUA HM3YUYEHHBIX (PU3UUYECKUX MOJEIECH:
MaTepHaJibHasl TOYKa, aOCOMIOTHO TBEPAOE TEIO0, TOYCUHBIN UCTOYHHUK
CBeTa, Ny4, TOHKas JIMH3Aa, TUTAHETapHas MOJAENb aroMma, HyKJIOHHas

MOJCJIb aTOMHOT'O dapa

XapaKTepU30BaTh MPUHLMIBI ACHCTBUS M3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA MX ONMUCAHUs, HCIONb3YS
3HaHUSI O CBOWCTBaX (M3MYECKUX SBICHUH UM HEOOXOIMMEIE

(1)I/I3I/I‘IGCKI/IG 3dKOHOMCPHOCTHU

UCTIOJIB30BaTh CXEMBbl W CXEMAaTHYHBICE PHCYHKH HW3Y4YCHHBIX
TEXHUYECKHUX YCTPOWCTB, HU3MEPUTEIIBbHBIX npubopoB u
TEXHOJIOTHYECKUX TIPOIIECCOB TPU PEIICHUH Y4eOHO-TIPAKTUICCKHX
3ala4, OONTUYCCKUEC CXEMBbI IJId TOCTPOCHUSA 1/1306pa>1<eH1/1P'1 B IINTIOCKOM
3epKaJie 1 cOOMparoIe TuH3e

OPUBOAMTH TpUMEpHl (HaXoAUTh HH(QOpPMALMIO O TMpUMEpPax)
MPAKTHYECKOTO UCTIOIb30BaHMs (PU3NUECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HM 1711 oOecrmiedeHusi O€30MacHOCTH TpH  OOpalieHun C
npubopaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3IOPOBBS U

coOIIOICHHS] HOPM SKOJIOTHYECKOT0 MOBECHMSI B OKpYXKAIOIIeH cpene

OCYUIECTBIIATh OUCK MH(pOpMALUU (PU3UUECKOTO COEPKAaHUS B CETU
WHtepHeT, caMocTosATENbHO (OpMynupysi TOUCKOBBIM  3ampoc,
HaXOOUTh IYTU  ONpEAENEHUs  JOCTOBEPHOCTH  IOIYYEHHOU
UHPOpPMAlMM HAa OCHOBE MMEIOUIMXCS 3HAHUH W JIOMOJHUTEIbHBIX

HCTOYHHUKOB
HUCIIOJIB30BaTh npu BBIITOJITHCHUH y‘ICGHLIX Sa,[[aHI/Iﬁ

HAy4YHO-TIOMYJISIPHYIO  JIUTEeparypy  (U3NYECKOro  COAepKaHus,

CIIPaBOYHBIC ~Marepuainbl, pecypcbl cetu MHTepHer; Bnaxersb



1.20

1.21

npuéMaMy KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUU

U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha
OCHOBE I/IH(I)OpMaIII/II/I U3 HCECKOJBKHX HNCTOYHHKOB (bHSI/I‘ICCKOFO
coliepKaHus, MyOJIIMYHO MPEACTABIATh PE3yAbTaThl MPOEKTHOM WU
MCCJIEZIOBATENBCKOM IESTENbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BATh
W3yYEHHBI TMOHSATUIHBIA ammapar HU3y4aemoro paszzaena (GU3NKu U
COIMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAlMEH ¢ YI€TOM 0COOCHHOCTEH

AyIUTOpHUHN CBCPCTHUKOB

IIPYU BBIMOJHEHUHM Y4eOHBIX MPOEKTOB M HCCIENOBaHUIN (hU3MUYECKUX
MPOIIECCOB PACIpPENesTh O00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTABJICHHBIMU  33/la4aMH, CJIEAUTh 3a BBIIIOJIHEHHEM IlIaHa
JIEHCTBUI U KOPPEKTUPOBATh €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN
BKJIQJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBATH KOMMYHHKAaTUBHOE

B3aMMO/ICHCTBUE, TPOSBIISASL TOTOBHOCTh pa3perarb KOH(IUKTHI



MNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

IIpoBepsieMbie 3jIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYKAIOILETO MHPA

dusznka — Hayka O Ipupoac. SBnenus IMPpUPOABI.
duszndeckue SABJICHUSA . MEXaHHUYECCKHUE, TCIIJIOBKBIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnyeckue BeIWUMHBL. V3mepeHue —(usmueckux
BenmunH.  @usuveckue  npubophl.  [lorpemHocTh

u3MepeHuii. MexxyHapoHas cucteMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ ITO3HAHUA: Ha6J'IIOI[eHI/Ie,
MMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIJABUKCHUC T'MIIOTC3,
OKCIICPpUMCHT II0 IIPOBCPKE THUIIOTE3, 0OBsICHEHHUE

HaOJII0IaeMOT0 SIBICHUS
Onucanue GU3NUECKUX SBICHUNA C TIOMOIIBIO MOJENIeH

[IpakTuyeckue paboOTHI:
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTH U TBEPJOTO Tea.
Omnpenenenue pa3MepoB MaJIbIX TEI.
W3mepenue temneparypsl IpU IOMOILHU SKHIKOCTHOTO

TEPMOMETPA U JaT4HKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEAEHUA O CTPOEHMU BEHIECTBA

7 KJIACC
K
o Kox
pasne
JIEMEHTAa
a
1.1
1.2
1 1.3
14
1.5
2.1
2
2.2

CTpOGHI/Ie BCIICCTBA: AaTOMbl MW  MOJICKYJIBI, HX
pa3mepbl. ONBITHI, J0Ka3bIBAIOUINE AMCKPETHOE CTPOCHHE
BEIECTBA

JBwxenune wyactui BemectBa. CBA3b  CKOPOCTH
JIBW)KEHUS  YacTHUI[ C  TeMIeparypol. bpoyHoBckoe

nBkeHue, 1uddysus



23

24

2.5

2.6

B3aHMOHeﬁCTBH€ JacCTull BEIICCTBA: ITPUTAIKCHUC U

OTTAJIKMBAaHHUC

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ia30B,
KuakocTel W TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3aumocBsI3p MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX
arperaTHblX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM
OC00EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTrueckue pabOThI:
Onenka puamMerpa aromMa METOAOM  pSJOB  (C
UCIoJIb30BaHuEM (hoTorpaduii).
OnbITel 1O HAONIONEHUIO TEIJIOBOTO PACIIMPEHHUs
ra3oB.
OnbiTBl MO OOHapyXeHHIO  JeHCTBHA  CHI

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHUE U B3AUMOJENCTBUE TEJ

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

MexaHnnueckoe JIBUKCHHE. PaBHOMepHOE 51
HEPAaBHOMEPHOE IBHIKEHUE
Ckopoctb. CpenHsis CKOPOCTh NPHU HEPAaBHOMEPHOM
JBWKCHUU. Pacuér nmyTu U BpeMEHHU BUKEHUS
SBnenne uHepuuu. 3akoH MHepuuU. B3aumoneincrsue
TeJ KaK NMPUYMHA W3MEHEHUS CKOPOCTH ABUKECHUS TEIl.
Macca kak Mepa UHEPTHOCTH Teja
[InotHOCTH  BemiecTBa.  CBfA3p  IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMa BelIecTBa
Cuna xak XapaKkTepHUCTUKa B3aUMOJEHCTBHUS TEI
Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl c
MIOMOIIBIO THHAMOMETpA
SBnenue TAroreHusa u cuia Tskectd. Cuia TshKecTH
Ha JIpyrux mianerax. Bec tena. HeBecomocTs
Cuna TpeHns. TpeHHE CKONBKEHUS M TPEHUE IOKOS.
TpeHue B Ipupoae U TEXHUKE
CnoxeHue Cwi, HalmpaBJIEHHBIX 0 OJHOW IPSAMOIL.

PaBHozeicTByIOIIAS CUIT



[IpakTrueckue paboTHI:
OnpeneneHne CKOPOCTH  PaBHOMEPHOIO  JBUIKECHHUS
(wapuka B JKUJIKOCTH, MOJENU  3JIEKTPUYECKOTO
aBToMoOWis u Tak pganee). OmpeneneHue cpeaHe
CKOPOCTH CKOJBbXEHUsi Opycka WIM [Iapuka IIo
3.10 HAKJIOHHOM miIockocTd. OnpenesneHne  IMIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIEMOHCTPUPYIOIIHE
3aBHCUMOCTb pacTsDKeHHs (nedopManuu) MpyKUHBI OT
OpUIOKEHHOW  cuibl.  OMNBITHL, J1€EMOHCTPUPYIOLINE
3aBUCUMOCTb CHUJIbI TPEHUS CKOJBXEHHS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

®dusnyueckue SBICHUS B MPUPOJIE: TPUMEPHI IBUKEHUS C
3.11 Pa3IMYHBIMH CKOPOCTSIMH B KUBOM U HEXKHUBOM MPHUPO]IE,

JIeiCTBUE CHUJIBI TPEHUS B IPUPOIC U TEXHHUKE
3.12 TexHuueckue ycTponuCcTBa: IUHAMOMETP, MOAIIUITHUKN
JIABJIEHUE TBEPJIBIX TEJL, XKMIKOCTEM 1 TA30B

al Hasnenune TBEpHoro tena. CrnocoObl YMEHbLICHHS U

YBCIUUYCHUA OaBJICHUA

47 JaBnenue raza. 3aBUCHUMOCTD JaBJICHUS ra3a oT o0bEma,
TEMIIepaTyphbl

43 [Tepemaya maBiieHus] TBEPABIMU TEJIAMHU, KUJIKOCTIMU H

razamu. 3akoH Ilackans. [IneBMaTHUecKre MaIIUHbBI

3aBUCHUMOCTb  JIaBJICHHS] KHJIKOCTH OT TIyOWHBI.
4.4 ['mapocrarnueckuit mapamokc. CooOIIaronuecs COCy/IbI.

I HNAPAaBINYCCKUC MCXAHU3MBI

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpruanHsl
45 CYIIECTBOBaHUS BO3AYIIHON 000m0uku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBICHUS OT

BBICOTBI HaJ[ YPOBHEM MOPSI
46 Wsmepenue armochepnoro mapnenus. Ilpubopbr s
' U3MepeHHst aTMOC(HEPHOro 1aBICHUS
JleiicTBUE XKUIKOCTU W ra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8 [InaBanue Ten. Bo3nyxormiaBanue



4.9

4.10

4.11

[TpakTrueckue paboThI:

HccenenoBanue 3aBUCUMOCTHM Beca Tela B BOAE OT
00béMa MOTPYXKEHHOW B KHUJAKOCTH YacTH Tena.
Omnpenenenne BBITAIKUBAIOIIEH CHUIIBL, IEHCTBYIOIIEH Ha
TEN0,  TOrpyX’EHHOE B  KUAKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CWIBI, JACUCTBYIOILEH
Ha TeJI0 B OJKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLIEH
CHUJIBI, NEUCTBYIOIIEH Ha TEJNO B >KUIKOCTH, OT 00BEMA
NOTPYKEHHOM B JKUJIKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJKOCTH. KoncTpynpoBanue  apeomerpa WM
KOHCTPYUPOBAaHHE  JIOOKM W  ONpenesneHue e
IPy30M0ABbEMHOCTH

®dusnueckue  ABICHHMS B INPUPOAC:  BIUSHUE
aTMoc(epHOro JaBICHUS Ha )KUBOW OpraHU3M, IJIaBaHUe
pBIO

TexHHYecKre YCTPONCTBA: COOOMIAIOMIMECS COCYbI,
YCTPOMCTBO BOAOINPOBOAA, TUIAPABIMYECKUNA TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOITHOCTbD, SHEPT' U

5.1
52

53

54

5.5

5.6

5.7

5.8

59

Mexanudeckasi pabora
Mexannueckas MOIIHOCTD

HpO CTBIC MCXaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHAasA

iockocTh. [IpaBuiio paBHOBecHs pblyara
[IpumeneHne npaBuiIa paBHOBECHS phryara K OJIOKy

«3onoToe  mpaBwio»  MexaHWkH.  KoadduimeHnt
TIOJIE3HOTO JIeHCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBI

B OBITY U TEXHUKE
[ToTenumanpHas SHEPTUU Tea, MOAHATOrO HaJl 3eMIIEH
Kunernueckas sueprus

Ilonnas mexaHuyeckas OHCPI'Hs. 3aK0oH H3MEHEHHS H

COXpaHCHUA MEXaHHMYISCKOU SHEPIrun

[IpakTuyeckue pabOTHI:



8 KJIACC

Kox
paszaen
a

Onpenenenve  paboOTbl  CUJIBI  TpPEHUS  IpH
paBHOMEPHOM  JBW)KEHHU Tejla 10 TOPU3OHTAJIbHOU
NOBEPXHOCTHU. MccnenoBanue yCiioBUi paBHOBECHUS pblyara.
N3mepenne KIIJI HakiaoHHOM mnockocTu. M3ydeHne 3akoHa

COXpaHCHUA MEXaHHMYISCKOU SHEPTUn

duznyeckne SBICHHSA B npupoac: pblyaru B TECJIC

5.10
YyeJoBeKa
TexHU4ecKkrue yCTpPOMCTBA: pblyar, MOABWXHBIA U
5.11 HETIOJBM)KHBIN OJOKH, HAKIIOHHAS MJIOCKOCTh, MIPOCTHIC
MEXaHHU3MBbI B OBITY
Kon
IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA
3JIeMeHTA
TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJOKEHHUS  MOJIEKYJISAPHO-KUHETUYECKOM
61 TEOpHH CTPOCHUS BemecTBa. Macca ©  pa3Mmepsl
. Mosiekysn.  OmBITBI,  TOATBEPXKIAIONIUE  OCHOBHBIC
MOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOpUH
Mogenun  TBEpAOro, SKHAKOTO H  Tra3000pa3HOro
6.2 COCTOSIHMM BemecTBa. Kpucrammuyeckue u aMopQHbIC
Tela
OOBbsiICHEHUE CBOWCTB Ta30B, KUAKOCTEH M TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJISIPHOKUHETUYECKON
TEOPUH
6.4 CmaunBaHuEe U KaWJUISIPHBIC SIBJICHUS
6.5 TemnnoBoe pacumpeHue u cxxaTue
66 Temneparypa. CBsA3b TeMmImeparypbl C€O CKOPOCTbIO
' TEIJIOBOIO JIBYIKCHUS YaCTUII
67 Buytpennsist sneprus. CriocoObl U3MEHEHUS BHYTPEHHEH

OHCPIruu: TCIUIoncpeaada U COBCPIUICHUC pa6OTbI



6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BI/II[BI TCIIonepeaayn: TCIIonpoOBOAHOCTb, KOHBCKIMA,

U3Ty4YeHHUe

KommuectBo TCIIJIOTHI. VnenbHas TEMIO0EMKOCTD

B€IICCTBA

TeruiooOMEH W TemIOBOE paBHOBECHE. YpaBHEHHUE

TEIUIOBOTO OajlaHca

IInaBnenue u OTBCPACBAHNUEC KPUCTAJIINYCCKUX BCILICCTB.

VYnenpHas TEILUIOTA IUIABICHUS

[TapooOpazoBanue 1  KoHzaeHcanus.  McmapeHwue.
Kumnenne. VYaenpHas  Temiora  mapooOpa3oBaHUsl.
3aBHCUMOCTh TEMIIEPATYPhl KUICHUS OT aTMOc(epHOro

JABJICHUS
BnaxnocTb Bo3ayxa
DHeprus TOIUIMBA. YIeJIbHas TEIJI0Ta CrOPaHUs

[Ipunnuner  padorel  TemioBbix — aurareneit  KIT/]
TEIJIOBOIO JABHUTaTesIsd. TeIIoBhle ABHTATSIIM U 3alluTa
OKpY>Karollen cpebl

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUH B TEIJIOBBIX

mponeccax

[IpakTrueckue pabOTHI:

OnpiTel MO OOHAPYKEHHIO  JEHCTBHUS  CHJI
MOJIEKYJISIPHOTO TPUTSKEHMUSL.

OnbITEl N0 BBIPANIMBAHUIO KPUCTAIJIOB MOBapEHHOU
COJIM WJIM caxapa.

OneITel 1O HAOMIONEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, )KUJAKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBlieHUs BO3AyXa B OaJUTOHE MITPHUIIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/yXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka runores3sl JUHEWHON 3aBUCUMOCTH JJIMHBI
CTONOMKAa KHUAKOCTH B TEPMOMETPUUYECKOM TPYyOKe OT

TEMIIEpaTyphl.



6.18

6.19

HaOnronenne n3MeHeHus: BHYTPEHHEW YHEPTUU TeJia B
pe3yJibTaTe TeTuIonepeay U padoThl BHEITHUX CHIL.

HccnenoBanue SIBIICHUS TEII000OMEHA npu
CMEIIMBAHUU XOJIOIHOW U TOPSIYE BOJIBI.

OrmpenenieHne KOJIMYECTBA TEIUIOTHI, TMOJIYYE€HHOTO
BOJIOM TMpH TEIJIOOOMEHE C HarpeThiM METAJUIMYECKUM
UUIUHAPOM.

Ornpenenenue yaenbHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3yXa.

OHpCI[CJ'IeHI/Ie YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbAA.

@u3nyeckue SBICHHS B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKCHUE M KaNWUIAPHBIC SIBICHUS B TMPHPOJIE,
KpHUCTaJUIbl B TIpupoe, udiyueHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa30oBaHKUE POCHI, TYMaHa,

WHEes, CHeTa.

TexHuyeckue  yCTpOMCTBA:  KalMIULAPBI, IPUMEPHI
WCIIOJIB30BAHUSL KPUCTAJUIOB, XUAKOCTHBIA TEPMOMETD,
JATYUK TEeMIeparypbl, TE€PMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUIPOMETpBI, IICUXpPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHU S

7.1

7.2

7.3

7.4

7.5

OnexTpusanus Tei. /[Ba pona aeKTpUUECKUX 3apsI0B
Bs3aumogeiictBue 3apsokeHHbIX Tel. 3akoH Kysona
(3aBUCHUMOCTB CHJIBI B3aMMOACUCTBUS 3apsyKEHHBIX TEJ
OT BEJIMUYMHBI 3apsI0B U PACCTOSIHUS MEKIY TEIaMHU)
Onexrpuueckoe nozie. Hanpsk€HHOCTD MEKTPUYECKOTO
nosiA. IIpyHIMO Cynepno3unuu 3JI€KTPUYECKUX IOJIeH
(Ha KaYECTBEHHOM YpPOBHE)

Hocutenun »snexTpuueckux 3apsoB. IEeMEHTapHBIN
anekTpuueckuii 3apsa. Crpoenue aroma. [IpoBonHUKY U

JUDJICKTPUKHU

3aKoH COXpaHCHUS SJICKTPUYICCKOIO 3apsaa



7.6

7.7

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

ONeKTpUYeCKU  TOK.  YCIOBUSL  CYLIECTBOBAHMUS

OJICKTPHUYCCKOI'0 TOKA. M cToYHMKY MOCTOSHHOTO TOKA

[HetictBus IEKTPUUECKOTO TOKa (Temosoe,
XMMHYECKOE, MarHuTHOE). OIEeKTPUYECKUH TOK B
KHUAKOCTSX U ra3ax

Onextpuueckas wnenb. Cuna ToKa. OIJEKTpUUYECKOE
HanpsHKCHHUE

ConpoTuBiieHHE TPOBOAHMKA. YIIEIBHOE COIIPOTUBIICHHUE
BEIECTBA

3akon Oma 1151 yyacTKa Lenu

[TocnenoBarenbHOE M HApaUIEIbBHOE  COCAMHEHHE
IIPOBOJITHUKOB

Pabora w MOIHOCTH DSIEKTPUYECKOTO TOKA. 3aKOH
oxoynsa — Jlenua

DJEeKTpUYECKHE LENU U IMOTPEOUTENN 3NIEKTPUYECKON
sHepruu B ObITy. KopoTKkoe 3amblkaHue

[TocrosiHHple MarauThl. B3anMoneicTBHE NOCTOSHHBIX
MarHuToB

MarautHoe mnone. MarHuTHoe 1osne 3€MiId U €ro
3HaUYeHHEe A1 KU3HHA Ha 3eMiie

OmneIT Opcrena. MarouTHoe 1oJie 3JIEKTPUUYECKOTO TOKA.
[IpumeHeHne IeKTPOMarHUTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJSI Ha IPOBOJHUK C TOKOM.
DJEeKTpOoABUraTeslb MOCTOSIHHOTO TOKa. Vcmonb3oBaHue
IEKTPOABUTATENIEH B TEXHMYECKHUX YCTpPOMCTBaX M Ha
TpaHCIopTe

Oneitel  @apages.  SIBleHHUE  AIEKTPOMATrHUTHOU
uHaykuun. [Ipasumno Jlenna

DnekTporeseparop. CriocoObt MOJIyYCHUS
3IEKTPUYECKOMN SHEPIUMu. DNEeKTPOCTAaHLIUA  HaA
BO300HOBIISIEMBIX HICTOYHUKAX SHEPTUU

[IpakTueckue padbOThI:



OnbIThl MO HAOTIONCHHUIO JIECKTPU3AIMH TEJ UHIIyKIIHEH
Y TIPU CONTPUKOCHOBEHUH.

UccnenoBanue JeWCTBHUS 3IEKTPUUYECKOTO TMOJISL  HA
MPOBOJTHUKH U AUIICKTPUKH.

CbOopka u mpoBepka pabOThI DIEKTPUUYECKON Ienu
MMOCTOSIHHOI'O TOKA.

W3mepenue u peryaupoBaHUE CUITBI TOKA.

N3mepenue u perynupoBaHue HaMPsKSHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepes
pPE3UCTOpP, OT COMPOTHUBIICHHUS PE3UCTOPA U HAMPSKEHUS
Ha PEe3UCTOpE.

OmBITH], JEMOHCTPUPYIOLIUE 3aBUCHMOCTD
AJIIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJAHHUKA OT €ro
JUTHBI, TJIOMIAIU TIOTIEPEYHOTO CEUEHUS U MaTepHalia.
[IpoBepka mpaBwiia CIOKCHHS HANPsSOKCHUH — TIpH
MOCJEI0BAaTEIbHOM ~ COEIMHEHUHM JIBYyX pPE3UCTOPOB.
[IpoBepka mpaBuia AJis CWIbI TOKA NP HapaJlieIbHOM
coemMHeHUM  pe3uctopoB.  OmpeneneHue  pabOTHI
JNIEKTPUYECKOTO TOKAa, HAYLIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOUIHOCTH  AJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMOM Ha pe3uctope. MccimenoBanne 3aBUCUMOCTH
CHJIBI TOKA, WAYIIErO Yepe3 JaMIOUuKy, OT HaNpsHKEHUS
Ha Hei. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aMMOIEHCTBUS IMOCTOSHHBIX MArHHUTOB.
N3yuenne MarHuTHOTO OISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oOveauHEeHWHW ©  pasfeneHud. VcciaemoBanue
JEHUCTBHSI AMEKTPUYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPUPYIOIIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa W HampaBJICHHS TOKa B Karymike. M3ydenue
JEHCTBUSI MArHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM.
KoncrpyupoBanue Hu U3y4YeHUe paboThI

ANEKTPOABUTATEIS. N3smepenne KII
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Konx
pazaen

a

7.21

7.22

Kox snemenra

IEKTPOJBUTATEIBHON YCTaHOBKH. OneiTel 1O
VICCJICZIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIIMH:
UCCJICIOBAaHUE W3MEHECHHMM 3HAYEHUs U HaAIPaBICHUS

VMHJIYKIIMOHHOTO TOKa

Ousnyeckue SBIEHUS B MPHUPONAE: DIEKTPUUYECKUE
SBIEHUST B  arMmocdepe, DIEKTPUUYECTBO  HKHUBBIX
OpPraHu3MOB, MarHUTHOE T0JI€ 3eMIIH, Apeid MoioCcoB,
pOJIb MAarHUTHOTO TOJIS IS ’KU3HU Ha 3emJie, MOJIsPHOE

CHAHUC

TexHuyeckre yCTpPOWCTBA: IUIEKTPOCKOI, aAMIEPMETP,
BOJIETMETP, PEOCTAT, CUYETYUK DIIEKTPUYECKON DHEPIHUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPEIOXPAHUTEIN, IEKTPOMArHUT, AJIEKTPOABUIATEIb

IMOCTOAHHOTI'O TOKa, F’CHEPATOP IMMOCTOAHHOI'O TOKa

[IpoBepsiemble IIEMEHTBI COIECPKAHUS

MEXAHUWYECKUE ABJIEHU A

8.1

8.2
8.3

8.4

8.5

8.6

Mexannueckoe JBWKeHUE. MarepuajibHasi —TOYKa.

Cucrema orcuéra
OTHOCHUTETBLHOCTh MEXAaHUYECKOTO JIBUKECHUS
PaBHOMEpHOE NPAMOIMHEITHOE ABUKEHHUE

HepaBHomepnoe MPSMOJIMHEMHOE JBUOKCHUE.

CpeHHHH )51 MIHOBCHHas CKOPOCTb TCJ1a npu

HCPaBHOMCPHOM JIBUKCHUU

YckopeHue. PaBHOyCcKOpeHHOE IIPSIMOJIMHEVHOE

JABHMOKCHUC

CBoOoxHoe nagenue. OnbITel [anmmes



8.7

8.8
8.9
8.10
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

PaBHOMepHOE nBMkeHHE N0 OKpYXHOCTH. llepuon u
gactota oOpameHus. JIuHeliHas W yIIoBas CKOPOCTH.

[{eHTpOCTpEMUTENBHOE YCKOPEHHE
IIepBs1it 3akoH HeroToHA
Bropoii 3akon Herorona
Tpernii 3akoH HeroToHa

[IpuHUUI Cynepno3uIu CUIT
Cuna ynpyroctu. 3akoH ['yka

Cuma TpEHHUA: CHJIa TPCHHUA CKOJIBXCHUA, CHIIa

TpPEHUs NOKOs, IPYTUe BUbI TPEHUS

Cuna TSDKECTH M 3aKOH BCCMHUPHOTO TATOTCHUS.

YckopeHnne cBOOOIHOTO TMaIeHUS

JBwxenne  turaner  Bokpyr  Comuma.  Ilepast

KOCMHYCCKasA CKOPOCTh. HeBecomocTh 1 Meperpy3Ku

PaBHOBecHe MaTepraIbHON TOYKH. AOCOIIOTHO TBEPIOE

TCIIO0

PaBHOBecue TBEPIOroO Tena € 3aKPEIUIEHHOM OCBIO

BpaieHusi. MomeHT cuibl. LleHTp TsxecTn
Nmnynec Tena. U3menenune umiynbca. UMmynbe criibl
3aKOH COXpaHEHUS UMITYJIbCa
PeaktuBHOE nBHXKEHUE
Mexanudeckasi paboTa ¥ MOIITHOCTh

PaGota cun TsbKecTH, ympyroctd, TpeHus. CBs3b

SHEPTUM U paboThI

HOTGHHI/I&HBH&H SHEPTIUia TCI1a, IOJHATOIO Hajg

MOBEPXHOCTHIO 3eMIIH
[ToreHnmanbHast HEPrUsl CHKATOU MPY>KUHBI
Kunernueckas sneprus. Teopema 0 KMHETHYECKOU
SHEPTUu
3aKOH COXpaHEHHUsI MEXaHUYECKOM SHEPIUU
[IpakTueckue pabOTHI:
Onpenenenne CpeaHE CKOPOCTH CKOJBKEHHUS Opycka

WM JOBWIXCHHUS MIapHUKa II0 HAKJIOHHOM IUIOCKOCTH.



8.28

8.29

Omnpenenenne yCKOpeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IMPHU
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THNOTE3BI: €CIAM MPHU PABHOYCKOPEHHOM
JIBUKEHUU Oe3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS
KaK pSAO HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS
OT CWJIbl HOpPMalbHOTO JaBieHusa. OmnpeneneHue
k03 UIIMEeHTa TpeHUs CKoJibkeHusa. OmnpeaeneHne
KECTKOCTU TpykuHbl. OmnpeneneHue pabOThI CHIIBI
TpEHUS TPU PABHOMEPHOM [IBIDKEHUM Tella 0
TOpPU30HTaNbHONM ToBepxHOCTU. OmpeneneHue padboOThI
CUJIBI  yIOPYrocTH  IpU  NOABEME  rpy3a C
UCIOJIb30BaHUEM HETIOIBUXKHOTO U TIOJBUKHOTO OJI0KOB
duznueckue ABICHUS B MPUPOJE: MPUIUBBI U OTIMBHI,
nBrkeHue 1miaHer COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JBUYKEHUE KUBBIX OPraHU3MOB

TexHu4yeckue  yCTPOMCTBA:  CHHUIOMETP, JAaTYUKHU

IIOJIOKEHMSI, PACCTOSIHUS M YCKOPEHMSI, PAKETBI

MEXAHNWYECKUE KOJIEBAHM A 11 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6
9.7

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XapaKTCPUCTUKHU

KOJICOAHUI: TIEPHO/I, YaCTOTA, AMIUTHTYIA

MaremaTnueckui u MIPY>KUHHBIN MAasITHUKU.

[IpeBpaienne sHeprur Npu KojaedaTeaIbHOM JIBHKEHUU

3aryxaromniue KojeOaHus. BBIHYXIEHHBIE KoJeOaHUsI.

Pezonanc

Mexannueckue BoaHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononeHble W TONIEpEUHBbIE BOJIHBL. JlJIMHA BOJHBI U
CKOPOCTBb €€ pacupoCTpaHEHUs. MexaHUYeCKUE BOJIHBI

B TBEPJIOM TeJ€, CEHCMUYECKUE BOJIHBI
3ByK. [ poMKOCTh 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa
Wudpa3Byk U yasTpa3ByK

[TpakTuyeckue paboOTHI:



10

11

9.8

9.9

OmnpeneneHne 4actoTel M IepuoAa  KosneOaHWM
MaTeMaTU4eCKOrO MasTHHKA.

OmnpeneneHne 4acToTel M IepuoAa  KoneOaHWH
IIPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH — IepHOAa  KojleOaHUM
MOABEIIEHHOIO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IepHoja  KoieOaHWH
IIPY’>KMHHOTO MasATHHKa OT Maccel rpysa. [IpoBepka
HE3aBUCHUMOCTH nepuona KoJ1e0aHMit rpysa,
MIOJBEUICHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXKuHBL. MI3Mepenne yckopeHHs CBOOOIHOTO MafeHuUs
@usnueckue SBICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMM, 3E€MIICTPACEHHE, CEHCMHMYECKHE BOJIHBI,
LlyHaMH, 3XO

TexHuyeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE [IOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEKTPOMArHUTHOE ToJie. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 3JEKTPOMArHUTHBIX BOJH
10.2 [IIxana 3MeKTpOMarHuTHHIX BOJIH
103 DOnexkTpoMarHuTHas npupoaa cBera. CKOpoCTh CBeETa.
. BosHOBBIE CBOICTBA CBETA
[TpakTdeckue pabOTHI:
10.4 N3yuenne CBOWCTB  DIEKTPOMAarHUTHBIX BOJIH €
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Oduzuyeckue SBIEHUS B TpUpoie: OUOIOTHYECKOe
10.5 neiicTBre BUJUMOTO, yABTpa(HOIETOBOTO u
PEHTTEHOBCKOTO M3IIy4YeHUN
10.6 TexHuueckue YCTpOMCTBA: HCTOJIb30BaHUE
' ANEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1
11.2

JIyquaﬂ Mozelb cBeTa. ICTOUHUKH cBeTa

[IpsimonuHetHOe pacpoCcTpaHEeHUE CBETa



11.3

Otpaxenue cBera. [Lmockoe 3epkaino. 3akOH OTpaKeHHS

cBeTa
14 [Ipenomnenne cBeTa. 3aKkOH TIPEIIOMJICHUS CBETA.
' [TonHOe BHYTpEeHHEE OTpaXKEHUE CBETA
11.5 JInnza. Xop yuen B JIMH3E
1.6 OnTuueckast cuctema Qoroarnmapara, MUKPOCKONA U
' TeJecKomna
17 [ma3 xak onTudeckas cucrteMa. bIM30pykoCcTh U
' JabHO30PKOCTh
18 Paznoxenue Genoro ceera B ciektp. OnbIThl HhrOTOHA.
' CrnoxeHue CreKTpalibHbIX IIBETOB. [{ucnepcus ceera
[TpakTuyeckue pabOTHI:
HccnenoBanre  3aBUCHMOCTH  yIIa  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJICHUs.
N3yuenne xapakTepuCTHK M300paXeHUs MpeaMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH  yIiia TPEIOMIICHHS
CBETOBOTO Jydya OT yIJIa MaJieHUS Ha TPAHMIIEC «BO3AYX —
11.9 CTEKJIO».
[Tony4yenue n3o0pakeHUH ¢ TOMOLIbIO COOMparoLIei
JIMH3BL.
Omnpenenenne (HOKyCHOTO PACCTOSIHHS U ONTUYECKON
CHJIBI COOMPAIOIIIECH JTUH3HI.
OMnBITHI 1O Pa3IOKEHUIO OETIOTO CBETA B CIIEKTP.
OnBITEl MO BOCHPHUATHIO IIBETa MPEIMETOB MPH HX
HAOIOIEHUH Yepe3 [IBETOBbIE (DHITBTPHI
duznueckue sBICHUS B npupone: 3arMenus ConHIa U
11.10 JlyHpl, 1BeTa TeEN, ONTHYECKHUE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texuuueckue YCTPOUCTBA: OUKH, TIePHUCKOTI,
. ¢doroarmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SIBJIEHM A
12 101 OmnwiTel Pesepdopna u mmanerapHas MoJeNb aToma.

Mopnenb aroma bopa



12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

I/ICHYCKaHI/Ie n IIOITIOIICHHE CBETA aTOMOM. KBaHTHI.

JInnenyarsie ClIEKTPHI

PagunoakTuBHOCTB. Asb(a, 6eTa- U raMMa-u3ITydeHHs
Crpoenne aromHoro siapa. Hyxkinonnas Mopenb
aTOMHOTO siapa. M3oromnsl

PagnoaxktuBnble mpeBpamenus. llepuon momypacmnana
aTOMHBIX sJIEp

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U

MaCCOBOI'O YHUCECI
BHCPFI/H{ CBs3U aTOMHBIX AIECP. CBs3b Macchl 1 OHCPIun

Peakuuu cuntesa u aenenus auep. UCTOUHUKY SHEPTUHA

CoiHna u 386310

Snepnas oHepretuka. JlelicTBue  paguOaKTUBHBIX

I/I3J'Iy‘I€HI/II71 Ha JXUBBIC OPraHU3Mbl

[IpakTueckue paboOTHI:

HabnioneHvue CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITy4YEHUs.

HccnenoBanre TPEKOB: HU3MEPEHHE SHEPIMM YaCTHUILbI
10 TOPMO3HOMY TTYTH (110 poTorpadusim).

W3mepenue paaroakTUBHOTO oHa

®dusznyeckue SABICHHUS B MPUPOJAE: ECTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHMUECKHE ay4H,
PAaIUOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX H3IIy4EHWM HAa OPraHHU3M

YCIOBCKa

TexHnueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHIlI/IBI/I,Z[yaJ'IBHHﬁ AO3UMCETP, KaMCpa Bunscona



MNPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJILHOM ITIPOT'PAMMBI OCHOBHOT'O
OBLIET'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeGOBaHNS K NPeAMETHBIM pe3ybTaTamM 0a30B0ro
NpOBEPSIEMOro YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOI IPOrpaMMBbl
TpeOoBaHMs OCHOBHOTIO0 0011ero o0pa3oBaHusi Ha ocHoBe PI'OC

[Tonumanue pomu  (QU3MKM B HAy4yHOM  KapTUHE  MMpa;
c(hopMUPOBAHHOCTHh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3H
U II03HABaEMOCTH SBJICHMM NPUPOABI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremoobOpasyroume poad (QU3MKM B Pa3BUTHU
1 €CTECTBEHHBIX HAyK, TEXHHUKH U TEXHOJIOTUH, 00 3BOJIIOLHUH
¢u3nyecKUx 3HaHUM U WX POJIM B LEIOCTHOM €CTECTBEHHOHAy4HOM
KapTUHE  MHUpa, O BKJIAQJ€ POCCHHCKUX U  3apyOexkHbIX
y4€HbIX-(OU3UKOB B DPa3BUTHE HayKd, OOBSICHEHHE IPOILIECCOB

OKpYy’Karomero Mupa, pasBUTUC TCXHUKU U TCXHOJIOT Wit

3HaHUS O BUAAX MaTepud (BEIIECTBO M TOJE), O JBM)KEHUHM Kak
croco0e CymecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYIISIPHON TEOpUHN
CTPOCHMS BEIIECTBA, O (PU3MUECKON CYLIHOCTH SIBICHUH HPUPOJIBI
(MEXaHMYECKHX, TEIUIOBbIX, JJICKTPOMAarHUTHBIX U KBaHTOBBIX);
2 YMEHHUE pa3InyaTh sIBICHU 10 OMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PHU3HUUECKOe
SBJICHHUE; YMEHHE paclO3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NUECKUX
SBJICHUI B OKPY>KaOILlEM MHPE, BBIJIEISIS UX CYLIECTBEHHbIE CBOMCTBA

(Mpu3HAKH)

Bnaz{eHHe OCHOBaMHM ITOHSTHHHOTO amnmnapara W CHMBOJIHMYECKOIO

S3bIKa (1)I/I3I/IKI/I U HUCIOJIB30BAHUC UX JIA PCHICHUA y‘-Ie6HBIX 3a4a4,

3 YMEHHE XapaKTepH30BaTh CBOWCTBA TeJl, (DU3UYECKUE SIBIICHUS W
MPOIECCHI, UCTIONB3YS (PyHIaMEHTaTbHbIC U IMITMPUICCKUE 3aKOHBI

A YMeHue onuchiBaTh U3YYCHHBIE CBOWCTBA TeNl U (U3UYECKUE SBICHMUS,
UCTIONB3YS (PHU3UYECKUE BEIIMIMHBI
Brnanenne oCHOBaMH METONOB HAYyYHOTO TIO3HAHHS C Y4ETOM

5 coOmrofieHus MpaBuil OE30MacCHOT0 Tpyaa: HaOmoAeHUEe (HU3HUECKHUX

SIBJIEHUU



YMEHHE CaMOCTOSITEJIbHO COOMPAaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY
U3 JaHHOro Habopa OOOPYIOBaHUS 10 MHCTPYKILHUH, ONUCBHIBATH XO
OTbITA U 3aIMCHIBATh €T0 PE3YNIbTaThl, POPMYINPOBATH BHIBOADI;
NpOBE/IeHHE NPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIUYHH:
YMEHHME IUIAHUPOBaThb U3MEPEHMs, CaMOCTOSITEIbHO coOuparhb
DKCHEPUMEHTAJIbHYIO YCTAaHOBKY IIO HWHCTPYKLMH, BBIYHCIATH
3HaYeHHE BEJIMYMHBl U aHAJIMU3UPOBATH IOJYUYEHHBIE PE3YNIbTaThl C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;
IPOBEJCHUE  HECIOXKHBIX  OSKCIEPUMEHTAJbHBIX  MCCIIEI0BaHUM;
CaMOCTOSITEJILHO ~ COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W
IPOBOIUTh  HCCJIENOBAaHME IO  MHCTPYKIUH,  IPEICTaBIAThH
HOJTY4YEeHHbIE 3aBUCUMOCTH (M3NYECKMX BEJIUYMH B BUJE TaOIUIl U
rpaMKOB, YUUTHIBATh NOTPEIIHOCTH, JIEJIaTh BHIBOIBI TT0 pe3yiIbTaTaM

HCCIICAOBaHHUA

[TonumMaHnue  XapaKTepHbIX  CBOMCTB  (PU3MUYECKUX  MOJCICH
(MaTepuanpHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOAETH CTPOEHUS
ra3oB, XUAKOCTEH M TBEPHABIX Tel, IUIaHETapHas MOJEIb aroMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSATh UX JUJIs

00BsICHeHUsI PU3HUECKUX MPOIECCOB

YMeHue o0BACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM
YuCJle M B KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBISBIATh IPUYNHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHUE C ONOPOI Ha M3yUEHHbIE CBOWCTBA (PM3NYECKUX

HBHeHHﬁ, (1)H3H‘ICCKI/I€ 3aKOHBI, 3aKOHOMEPHOCTH 1 MOACIIN

YMmenne pemath pacuérHble 3amaun (Ha 06aze 2 — 3 ypaBHEHHH),
UCTIONB3ySd 3aKOHBI H  (OpPMYJbl, CBS3bIBalOIINE (U3NYECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3alIMCBIBATH KpPATKOC YCJIIOBUC 3aa4u,
BBISIBIISITH HEJOCTAIOIINME JaHHBbIC, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0OXoMMMbIE ISl €€ PEIICHHs, UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC,
MPOBOIUTh PAcuéThl W OLIEHUBATh PEATMCTUYHOCTH MOMYyUYEHHOTO
3HaYCHHS (PU3UUCCKON BEITMYMHBI; YMEHUE ONPEICIIATh Pa3MEPHOCTh
buznyecKoiil BETMYMHBI, TOTyUYEHHOU NP PEIICHUH 33]1aun

YMeHue XapakTepu30BaTh MPHUHLMIBI  JEHCTBUS  TEXHHUUYECKHX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, M IPOMBIIUIEHHBIX

TEXHOJIOIMYCCKUX MPOUECCOB IO MX OIMCAHHIO, UCIIOJIB3Yys 3HAHUA O



10

11

CBOMCTBaX (U3NYECKUX SIBICHUH M HEOoOXonuMble (u3nuecKue

3aKOHOMCPHOCTH

YMeHHe UCMONB30BaTh 3HAHUA O (U3MYECKHX SIBICHUSAX B
MOBCEIHEBHOM JKM3HM s oOecriedyeHus: 0Oe€30macHOCTH  MpU
oOpamieHun ¢ OBITOBBIMH ~ TpuOOpaMH M TEXHUYECKUMU
YCTpONCTBAMM, COXpPaHEHMs] 370pOBbSi U  COOJIIOAECHHUS HOPM
HKOJIOTUYECKOTO TMOBEJAEHUS B OKPYXalolled cpeae; IMOHUMaHue
HEOOXOIMMOCTH TIPUMEHEHUS TOCTIKEHUN (PU3UKU M TEXHOJOTHH JUIs

palHOHAJIbHOI'O IIPUPOIOITIOJIB30BAHUA

OmpIT TOHWCKa, TpeoOpa3oBaHMsA W NPEACTaBICHUS HH(OpMauu
dusnueckoro CofiepIKaHus C WCTIOJIb30BaHUEM
MH(pOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHUE OLIEHUBATD
JIOCTOBEPHOCTh MOJYYEHHOM HH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS
3HAHWH W JOTOJHUTEIbHBIX NCTOYHUKOB; YMEHHE HCIIOIb30BaTh HPHU
BBIMOJIHCHUM Y4YeOHBIX 3aJaHHil HayYHO-TIOMYJISAPHYIO JIUTEpaTypy
(bu3HUeCcKOro conep)kaHus, CIPAaBOYHBIE MaTE€pHalbl, PECYPChl CETH
WntepHer; BnageHue 0a30BbIMM  HaBBIKAMH  NPEOOpa30OBaHUs
uHpopManMy W3 ONHOW 3HAKOBOW CHCTEMBI B JpPYTylO; YMEHHE
co3laBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIBKNX HCTOYHUKOB



HNEPEYEHDB SJIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI' 110

OU3UKE

Kox

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COAEpPKAHUS
MEXAHNWYECKUE ABJIEHUA
Mexannueckoe ABWKeHHMe. MarepuanbHas Todyka. (Cuctema  OTCuéTa.

OTHOCHTECILHOCTD JABMOKCHU S

PaBHOMEpHOE M HepaBHOMepHOE ABMxkeHUEe. Cpeansisi ckopocTb. DopMmyna ais

BBIUKCJICHHSI CpeiHel cKopocTu: v = S/t

PaBHOMCpHOC HpHMOHHHCﬁHOC JABMKCHUC. 3aBHCHMOCTh KOOPAUHATHI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO NMPSAMOIMHENHOTO JIBU>KECHHUS:

x(t)=x,+vt
rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH [JIsI MNPOCKIHUU CKOPOCTH, INMPOCKIHUU

IepeMENICHUs, IIyTH, KOOPAMWHATBI IIPM PABHOMEPHOM IPSAMOIMHEHHOM

JABMKCHUU

3aBHCUMOCTH KOOpAWHAThl TC€JIa OT BPEMCHU B ClIydaC PABHOYCKOPCHHOI'O

HpSIMOJII/IHefIHOFO JABYDKCHUA .

-

ru.
-th{fjl:vg: *f_l'.?x * ey

ra

@opMmynbl A TPOEKIMU TEepeMEeIleHus, MPOEKIUH CKOPOCTH M TMPOEKIUU

YCKOPEHUS IPU PABHOYCKOPEHHOM IPSMOIMHEUHOM JIBUKCHUU:

-

¢
s D=y, -t+a,- 5

U.T('f) =Upy T4, 1,

a, () =canst,

3 3

vy, -y, =2a.s,

I'padmkn 3aBUCHMOCTH OT BpEMEHH ISl TNPOCKIHUU YCKOPEHHS, MPOCKIHH
CKOPOCTH, IIPOCKLUUU IEPEMEUICHUS, KOOPAMHATHI IPU PaBHOYCKOPECHHOM

HpSIMOJII/IHGI‘/JIHOM JABMKCHUU

CobomHoe maneHue. @opMyibl, OMHMCHIBAIONIINE CBOOOTHOE MajJeHUE Tela MO

BEPTHUKAJIN (,I[BI/I)KCHI/IC T€JlIa BHU3 WM BBCPX OTHOCUTCIIBHO IMOBEPXHOCTHU



1.6

1.7

1.8
1.9

1.1

1.1

3emsn). I'paduku 3aBUCUMOCTH OT BPEMEHU [UIsl IPOEKLUHUU YCKOpPEHHS,
MPOEKIUN CKOPOCTH M KOOpAWHATHI IpPH CBOOOJHOM TaJeHUM Tena IO

BEPTUKAIIN
CkopocTh pPAaBHOMEPHOIO JABM)KEHHUS Tela IO OKpyXHocTu. Hampasnenue

CKOpPOCTH.

@opmyna I BBIYUCIEHUS CKOPOCTHM 4YEpe3 PAANYC OKPYKHOCTH U TEPUOJ

oOpareHus:
2nR
L=
T

LentpocTtpemurenbHoe yckopeHue. HampaieHue UEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyna /i BHIYUCICHUS YCKOPEHUS:

cDOpMy.]'Ia, CBA3bIBAroIas rnepuoa U 4acTtoTry O6paH_[eHI/I$IZ

vo L
T

Macca. [InotHOCTS BemecTBa. @opmyrna 1l BBIYMCICHHS INIOTHOCTH:

_om

V

Cuna — BekTopHas ¢puznueckas BennunHa. CiIoxKeHne Cul
SIBnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBiIeHHOCTb BEKTOpA YCKOPEHUS TEJIa U BEKTOpa CHUJIbI, JEHCTBYIOLIEH Ha

TEI0

BzaumoneiictBue ten. Tpetuit 3akoH HeroToHa:

Fy y=-F_,



1.1

1.1

1.1

1.1

1.1

1.1

TpeHune nokos U TpeHue CKoubkeHUs. PopMyiia 1 BBIYMCICHHUS] MOAYJIS CUJIBI

TPCHUSA CKOJIbXXCHUA:

Frpzp-;"l.r

Hedopmamus tema. Ynpyrue u Heynpyrue nedopmarnuu. 3akoH YIPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTECHUE. 3aKOH BCCMHUPHOTO TATOTCHUSA:
FoG. my -i}}:
R:
Cuna TsxecTu. YCKOpeHue cBOOOTHOTO MaeHUsI.
dopmyna 11 BBIYUCICHUS CUITBI TSHKECTH BOJIM3H moBepxHOCTH 3emiu: F = mg.
JBmxenue manet Bokpyr Connia. [lepBast kocMuueckasi CKOPOCTb.

HesecomocTsb u neperpysku

Nmmynbe Tena — BekTopHas pu3nyeckasi BEIMYUHA.
D=mi
Nmnynbsce cuctemsl Ten. M3menenue umnynbsca. MMiynbe cuiibl

3aKOH COXpaHEHHS UMITYJIbCA ISl 3aMKHYTON CUCTEMBI TEJI:
p=myUy +m, U, =const
PeakTnBHOE ABIKEHIE

Mexannueckast padbota. @opmyra it BHIYUCICHHS pa0OThI CUIIBL:

A=F5cosct

Mexannueckass MOIIIHOCTh:

=24
I



1.1

1.1

1.2

1.2

Kunernueckas n IOTCHIMAaJIbHAasA SHCPIrus. (DopMyna JJIs BBIYHCIICHUA

KUHETHYECKOU SHEPTrUu:

i'.iﬂ.'.)z
E =——
2
Teopema o kuHeTH4eckou sHeprun. Gopmyia 1 BBIYUCICHUS IOTEHIUATIbHON
SHEPIHH TeJa, MOAHATOrO

Hag 3eMiIéit:

E,= mgh

Mexanundeckas OHCPIusi:
E=E;+E,

3aKOH COXpaHEHUs] MeXaHU4ecKoi aHeprun. @opmyiia A 3aKOHa COXPaHEHHUS
MEXaHUYECKOW SHEPTUH B OTCYTCTBUE CUJI TpeHUs: £ = const.

HpCBpaH_[eHI/IC MEXaHUYeCKOMU OHCPIUU IIPpU HAJIUYNUU CUJIBI TPCHUS.

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Preryar. Momenr cwtet; M - FI.

YciioBue paBHOBECHS phlyara:
M +M+..=0
[TonBukHbIN 1 HenmoABMKHBIN Onoku. KIT/] mpocThix MexaHH3MOB,

n= Anonesaas
A‘S&I‘I:EHEEE&H

JlaBiienue TBEpOTO TENA.

dopMyna [J1 BBIYUCICHUS AABICHUS TBEPIOTO Tea:

_E
p==-

JlaBinenue raza. ATMocepHOe TaBICHHE.
I'mapocratnueckoe aBiaeHHe BHYTPH KUAKOCTH.

dopMyina [JI1 BBIYUCICHUS AABICHNUS BHYTPU KUJIKOCTH:

p=pgh+p_,



1.2

1.2

1.2

1.2

1.2

1.2

1.2

1.2

3axoH [lackans. ['mapaBianueckuii npecc

3akoH Apxumena. DopMmyna s ONPEACICHUS BBITAJIKUBAIOMICH CHJIBI,

JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUAKOCTh UIIU Ias3:
Fags =PEV

Venosue mraBanus tena. IlmaBanne CYI0B 1 BO3YyXOIlJIaBaHUEC

Mexanuveckue KoieOaHws. AMIUIMTYOa, TEPHOA W YacToTa KOJeOAHWH.

(DOPMYJ'Ia, CBA3bIBAKOIIasd 4aCTOTY U IICPUOJ KOJeOaHHI:

MaremaTudyeckuii M IPYKUHHBIM MasTHUKHU. IlpeBpamieHue osHeprum Ipu

KOJIEOATEIHLHOM JIBH)KEHUU
3aryxaromue kosneOanus. BeiHy)1eHHbIC KoeOanus. Pesonanc

MexaHn4uecKkrue BOJIHEL. HpOI[OJ'IBHBIC U TIOIICPCUYHBLIC BOJIHBI. IIJ'II/IHa BOJIHBI H

CKOPOCTB PacIpOCTPaHCHHUS BOJHBI:

h=v-T

3ByK. ['poMkocTh m BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TI'DaHHUIIC
nByx cpez. MHdpas3Byk U yabTpa3ByK

Ipaxmuueckue pabomsi

H3Mmepenne cpeaHed IUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHJIbI; JKECTKOCTH
NPYKUHBL; KOA(QQHUIHMEHTa TPEHUS CKOJIBXEHUs; paOOThl CHIIBI TPEHUS, CUIIbI
YOPYTroCTH; CpeIHEH CKOPOCTH JBHKEHHSI OpycKa IO HAaKJIOHHOM IUIOCKOCTH;
yCKOpeHHUsl Opycka Npu JBM)KEHHUM [0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuosa KoyiebaHMl MareMaTHYecKOro MasTHMKA; 4YacTOThl M Iepuoja
KoNeOaHui MPYKMHHOTO MasiTHUKA; MOMEHTA CHUJIbI, JEHCTBYIOILIETO Ha phIYar;
paboThl CUiIBl YNPYrocTH MpH NOABEME TIpy3a C MOMOIIbIO HEMOJBUKHOIO
6110Ka; pabOThl CUJIBI YNIPYTOCTH NMPHU NOABEME Tpy3a C IOMOLIBIO MOJBHXKHOTO
Omoxka.

HccnenoBanne 3aBUCHMOCTH apXUMEAOBOH CHIIBI OT 00bEMa MOTPYKEHHOU
4acTH TeJla U OT IUIOTHOCTHU JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI

OT MAcCChI TEJia, CUJIbI TPCHHUA CKOJIBKCHUSA OT CUJIBI HOPMAJIBHOI'O OABJICHUA U OT



1.3

1.3

2.1

2.2

23
24
2.5

2.6

2.7

2.8

polla MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHUKAIOUIEH B IPYXKUHE, OT CTEIICHU
nepopMaluy MpyKUHBL, YCKOpEHHUsl Opycka OT yIjla HakJIOHa HaIlpaBiIsAroIIeH;
nepuosa (4acTtoTbl) KojieOaHUM HUTSHOTO MasTHUKA OT JJMHBI HUTH; MEepUoa
Koje0aHUi NPYXUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU NPY>KUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IEpHOAa KoJIeOaHW HMUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJI0OBUS PABHOBCCHS pbldara

Qusuueckue A6NeHUs 6 npupooe: TPUMEPbl [BUXKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOU U HEKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOAE U
TE€XHHUKE, MPWIMUBBI M ONIMBBI, JABWKeHUE IUlaHeT COJHEYHOH CHUCTEMBI,
PEaKTUBHOE JBUKECHUE JKUBBIX OPTaHU3MOB, pblUaru B TEJIE YEJIOBEKA, BIMSIHUE
aTMOC(EpHOro JaBJICHHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE pbIO, BOCHIPHUATHE

3BYKOB JXUBOTHBIMU, 3CMJICTPSACCHUC, celiCMHUYECKHe BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoiicmea: CIAJOMETpP, JATYMKU IOJOXKEHMsSI, PAacCTOSHUSA U
YCKOpPEHHUs, AUHAMOMETp, NOMIIMIHUKHA, PAKEThl, pblYar, IOABWXHBIA H
HEMOJBUKHBIA OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHH3MBI B OBITY,
coOOIIaloIMecs COCyAbl, YCTPOMCTBO BOAONPOBOJA, TMAPABIMYECKHM Mpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, HXOJIOT,
HCIIONIH30BaHUE YIbTPa3BYKa B OBITY U TEXHUKE

TETIJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUSI ~ MOJICKYJIIPHO-KMUHETUYECKONM  TEOpUM  CTPOCHUS
BelecTBa. Mojenu TBEPIOTO, KHUAKOTO M ra3000pa3HOro COCTOSIHUM BEIECTBA.

Kpucranmmdaeckre u amopgHbIe Tena

I[BI/I)KGHI/IG JacTul  BCIICCTBA. CBs3b CKOpPOCTHU [BUKCHHA YaCTUL] C

teMriepatypoii. bpoyHoBckoe aBmxenue, muddys3us
CMmauuBanue u KalTWJUIAPHBIC ABJICHUA

TeroBoe paclIMpeHue u CKaTue

TenoBoe paBHOBECHE

Buytpennsist sHeprusa. PaGora um Temsomepeaaya Kak CHOCOObI HM3MEHEHHS

BHYTPEHHEN SHEPTUU
BI/I)II)I TCILIoNEpeaaun: TCIIOMPOBOJHOCTE, KOHBEKIUA, H3TYYCHUC

HarpeBaHHe u OXJIAXXKACHUC TCII. KomuectBo TCIIJIOTHI. VnenpHas

TEINIOEMKOCTD:

QO=cml(t,—1,)
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3aKOH COXpAaHEHHS SHEPIUM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEILIOBOTO

OaaHca:

QO +0, +..=0

HUcnapenue u xonaeHcauus. V3MeHeHUE BHYTPEHHEW JHEPIHMM B IIPOLECCE
WCIapeHuss W KOHJAeHcauuu. KureHne JKUOKOCTH. VYhenbHas TeIoTra

napooOpazoBanusi: L = O/m

BraxxnocTts BO3yXa

IInaBnenne wu KpuUucCTaJsin3anus. HN3meHeHue BHYTpeHHCﬁ OHCPIrunm IIpHu

IUIaBJICHUU U KPUCTAJJIU3AallH. VaenpHas TEIIOTA IUIABICHUS:

0

m

BuyTpeHHsist sHEprusi cropaHus TOIUTMBA. YAeIbHas TeII0Ta CrOpaHUs TOTLIUBA!
q=0/m

[TpunHIumbl paboth! TeruioBbIx apurareneit. KI1/] TermoBoro asurarens

IIpaxmuueckue pabomsi

N3mepenune ynenbHON TEMIOEMKOCTH METAIIMYECKOTO LMJIUHAPA; KOJIMYeCTBa
TEIUIOTHI, TOJXYYEHHOTO BOJOW KOMHATHOW TeMIeparypsl (QUKCHPOBAHHON
Maccel, B KOTOPYIO ONYIIEH HarpeTbli LWIMHIpP; KOJIMYECTBA TEIUIOTHI,
OTIAHHOTO HArpeThIM LWJIMHAPOM, IMOCIE OMYCKaHHUS €ro B BOJIY KOMHATHOM
TEMIEPATYphl; OTHOCUTEIBHOW BJIAXKHOCTH BO3AYyXa; YAEIbHOW TEIJIOTHI
iaBneHuss Jbaa. lccrnegoBaHue W3MEHEHUs TeMIeparypbl BOIbI  MpU
Pa3MYHBIX YCIOBUSX; SBICHUS TEIUIOOOMEHA IMPH CMEIIMBAaHUM XOJOAHON U
ropstue BOJIbI; Mpoliecca UCTapeHUsI

Qu3suueckue A61eHUss 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KalWJUIIpHBIE
SIBJICHUSL B NIPUPOJE, KPUCTAJUIBI B Ipupoje, usinydyeHue CosHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUe POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpouicmea: KanWUISIPbl, IPUMEPbl UCTIOIb30BAHUS KPUCTAIIIOB,

JKUJIKOCTHBIHN TCPMOMETP, AAaTHUK TEMIICPATYPhbI, TCPMOC, CUCTCMA OTOIIJICHUA
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3.5

3.6

3.7

3.8

3.9

3.1

3.1

JIOMOB, TUTPOMETPBI, IICUXPOMETpP, MapoBasi TypOWHA, JBUraTejib BHYTPEHHETO

CropaHus
DJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpuzanus Tei. J[Ba BUaa dJIEKTPUUECKUX 3apsI0B
B3anmopneiicTBue 3apskeHHBIX Tel. 3akoH Kynmona
3aKoH COXpaHEHUs JIEKTPUUECKOro 3apsaaa

Onextpuueckoe mnone. HanpskéHHocTh anekrpudeckoro nons. [lpuHnun

CYIIEPIO3HIINH HIEKTPUIECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE)

Hocutenu »snexrtpuueckux 3apsgoB. JlelicTBHE 3JIEKTPUYECKOTO TOJA Ha

UIEKTPUUECKUE 3apAabl. [IpOBONHUKY U AUDIEKTPUKU

[TocrostHHBIN 3MeKTpUuyYecKuil TOK. JlecTBuUs 3nekTpuyeckoro Toka. Cumia Toka.
Hampsixenue.
I=q/t, U=A4/4

DIIEKTPUYECKOE COMTPOTUBIIEHHUE. YIEIBHOE dJIEKTPUUECKOE COMPOTHBIICHHE:
R =pl/S

3akon Oma jy1s yuacTka anekrpuaeckoit nenu: I = U/R

ITocnenoBarensHOE COEAMHEHUE IIPOBOJAHUKOB:
1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHHUKOB PABHOT'O COMMPOTHUBIICHUSA:

U=U:I=1+I;R=2.
- - 2

CMeniaHHbBIC COCAUHCHHSA ITPOBOAHNUKOB

Pabota u MmomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon JIxoyns — Jlenua:

O=I"R-t
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3.2

3.2

OmneiT Opcrena. MarHuTHOE TMOJ€ TMPSMOTO MPOBOJHUKA C TOKOM. JIMHMM

MarHUTHON MHITyKIIUU

MarauTHoe T1OJIe TIOCTOSHHOTO MAarHuTa. BSaI/IMO,Z[eI;'ICTBI/Ie IIOCTOAHHBIX

MarHuToB

JlelicTBME MArHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM

OnbiTel Papajes. SABiaeHue snekrpoMariuTHOM nHAYKIMU. [IpaBuio Jlenma

IIpakmuueckue pabomoi

H3Mmepenne  2IIEKTPUYECKOTO  CONPOTHBICHHSA  PE3UCTOPA;  MOLIHOCTH
NIEKTPUUYECKOTO TOKA; PaOOThI AIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA4, BO3HHUKAIOIIETO B IPOBOIHHKE
(pe3ucTopsbl, JIaMIIO4Ka), OT HAMPSDKEHUs Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTHU
CONPOTHUBJICHUA OT JUIMHBI IPOBOJHUKA, TUIOLIAJAHN €r0 MONEPEYHOTO CEYEHUS U
YAEIBHOTO COIIPOTUBIICHUS.

[IpoBepka mpaBuia I NEKTPUUECKOTO HAINPSDKEHUS MPU MOCIEA0BATEIBHOM
COCIMHEHUM IPOBOJHUKOB; IIpaBUila I CHUIIBl DJICKTPUYECKOIO TOKA IIpU

napaijieIbHOM COEAMHEHNU IPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6NeHUs 6 npupooe: DICKTPUUYECKHE SBICHUS B arMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMId, Ipeid MoocoB,
POJIb MArHUTHOTO MOJIS AJIs1 )KM3HU Ha 3emle, TIOJISIPHOE CUSTHUE

Texnuueckue ycmpoticmeéa: 3IEKTPOCKOI, aMIIEpPMETpP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  DHEpPruH,  IJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPOIPUOOPHI (mpumepsl), AIIEKTPUUECKUE
MPEIOXPAHUTENH, AJIEKTPOMArHUT, DSJEKTPOABHUraTellb IOCTOSHHOTO TOKa,

TreHepaTop NOCTOAHHOI'O TOKa

OnexTpomMarHuTHble BosHBIL. [lIkaa 3eKTpOMarHUTHBIX BOJIH

JlyueBas Mozgensb cBerta. [IpsiMmonrHelHOE pacipoCTpaHEHUE CBETA

3akoH OTpPaXCHUA CBCTA. IInockoe 3CPKaJIo0

[Tpenomnenue cBera. 3aKOH NPEIOMIICHHUS CBETA
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3.2

3.2

3.2

4.1

4.2
4.3
4.4
4.5

4.6

4.7

Hucnepcus cera

JIunza. Xon nydeit B nuH3e. DOKyCHOE paccTosiHUEe JIMH3bI. OnTUYecKas cuia
muusel: D= 1/F

I'na3 kak ontuyeckas cucrema. OnTuueckue npuoopsl

Ipakxmuueckue pabomsi
N3mepenne ontuyeckor CUIbl cOOMpAroIeil JTMH3BI; (POKYCHOTO PacCTOSHUS
cobuparoteii JTHH3bI (1T0 CBOWCTBY PAaBEHCTBA Pa3MEpOB MpeaMeTa U U300pakeHus,
KOTJIa IPEMET PACIIONIOKEH B TBOMHOM (pOKyce), TOKa3aTesl MPEIOMIICHHUS CTeKIIA.
UccnenoBanne  cBOWCTBA HM300pa)XCHUs, TMOIYYEHHOTO C  TIOMOIIBIO
coOuparomield JUH3bI, U3MEHEHUs (DOKYCHOTO PACCTOSHUS JBYX CIOKCHHBIX JTUH3;
3aBUCHMOCTH YyIVIa IPEJOMJICHUS] CBETOBOTO JIy4a OT YIVIa MaJeHUs Ha TpaHUIle
«BO3AYX — CTEKIJIO»
Qu3suueckue senenus 6 npupode: 3arMmenuss Comnua u JlyHbl, 1BeTa Te,

ONTUYECKHUE SIBJICHUS B aTMoc(epe (1BeT HeOa, pepakuusi, paayra, MUPax)

Texnuueckue ycmpoticmea: OYKH, TE€pHUCKOI, ¢oToanmapar, ONTHYECKUE

CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PaguoaktuBHocTh. Anb(a-, Oera-, ramma-usnydeHus. Peakuuu anbga-u

Oera-pacmajna

Omneitel Pe3epdopna no paccesauro anbda-vyactuil. [InanerapHas Mojienb aToMa
CocrtaB aromHoOTO sifipa. M30Tomnsl

[Tepron monypacmaia arOMHBIX SIAEP

SAnepurie peakiuu. 3aKOHBI COXPAHEHUS 3apPsIOBOTO U MACCOBOTO YHCE

Qu3uueckue A6leHUs 6 npupode: ECTECTBCHHBIH PaJUOAKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, paJUOAKTUBHOE U3Iy4YCHUE MPHUPOJHBIX MHHEPAJIOB,

I[GﬁCTBPIG paarOaKTHUBHBIX I/ISJIyquI/Iﬁ Ha OpraHu3M 4YCJIOBCKa

Texnuueckue ycmpouicmea: CUEKTPOCKOI, UHAUBUAYAIbHBIA JO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTuka
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