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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTEIbHON MpPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueit mporpaMMbl BOCIIUTAHUS
Konnenuuu npenonaBanus yue6Horo npeamera «Dusnkay.

[Iporpamma 10 (u3NKke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
COCTaBJICHa HA OCHOBE MOJOXKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHOW MHPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIICTIIIMY TIpernogaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOIIMXCS W OPTaHU3AIHUI0 H3yYCHHS
GU3NKKN Ha NEATEIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXKIIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue y4eOHOro MaTepuana
1o rojaM oOydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BaTeIbHOCTh
W3YUYCHHsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIAMETHOTO COJICPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

[Iporpamma mo ¢usnke pa3zpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIONIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYaeMbIX XUMHEH, Ouosiorued, acrpoHoMuerd u ¢GUUIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI KapTHUHY MHpA,
MPEIOCTaBIsIeT HamboJiee SCHbIE O0pa3ibl MPUMEHECHHS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

Opnna w3 raaBHBIX 3a7a4d (PU3UUecKoro oO0pa3oBaHHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM YypOBHE TMPEIINOJIaracT OBJAJCHHUE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

eHAYYHO OOBSCHSTH SIBJICHUS,

*OI[CHUBATh U MMOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIC/IOBAHMUS;



eMHTEPIPETUPOBATH JIAHHBIE W WCIOJIB30BaTh HAYYHBIC JTIOKA3aTEIbCTBA IS
TIOJTYYCHUS BHIBOJIOBY.

[lenn wusyuenus ¢GU3NKKM HA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
OTIpeJIeNIeHbl B KOHIEMIMU TMpernojiaBanust ydeOHoro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @enepauuu, peanu3yrOIIHUX
OCHOBHBIE 00111€00pa30BaTEeIbHbIC TPOTPAMMBI.

[enun uzydyeHust Pu3nKu:

e[IpHOOpPETEHNE WHTEpECa W CTPEMJICHHS OOydYalomuxcsi K HaydYHOMY
U3YYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

epa3BHUTHE MPEACTABICHUI O HAyYHOM METOJE IMO3HAaHWS U (HOPMUPOBAHHE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

«(hopMuUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa W3yueHUs: OCHOB
CTpOEHUSI MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e(hopMUPOBAHUE TPENCTABICHUH O POMU (PUUKU IS Pa3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHEC  TMPEJCTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCuOHaNbHOMN AESITENIbHOCTH, CBA3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHeNeMy 00y4eHHUI0 B 9TOM HaIIPABJICHHH.

JocTixkeHue 3TUX Liefed mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

oO1ero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ayu:

elIpHOOpPETEHNE 3HAHWA O JUCKPETHOM CTPOCHHMHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

e[IPUOOPETECHUE YMEHUM OMNUCHIBATh U OOBSICHATH (PU3MYECKUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

*OCBOCHHE METOJIOB PEIICHHS TMPOCTEHUIIUX pacyeTHBIX 3a1ad C
UCIIOJIb30BAaHUEM bu3nUecKux MoOJIeTIeH, TBOPYECKUX u
MIPaKTUKOOPUECHTHUPOBAHHBIX 3a/1a4;

epa3BUTHE YMCHHI HAOIIOJATh MPHUPOIAHBIC SBICHUS W BBIMOJIHSATH OIBITHI,
nabopaTtopHble pabOThl U AKCHEPUMEHTANbHBIC HCCICIOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

*OCBOCHHE TPHUEMOB paboThl ¢ HHPoOpManuenr (U3NUECKOro COJEp KaHHUs,
BKJIIOYAsi MH(POPMAIIHMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBAaHUE WH(OPMAITUH;

*3HAKOMCTBO €O cepamu MPoPeCCUOHAITBHON JESITEILHOCTH, CBI3aHHBIMU C
Gbu3NKON, W COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3NUECKON HAYKH.



OO61iee unciio YacoB, PEKOMEHJOBAaHHBIX ISl U3yUeHUs (PU3HKU Ha 0a30BOM
ypoBHe, — 238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uaca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B Hejenwo).

[Ipennaraemslii B mporpaMmMe no (puU3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MpHU MPOBEACHUH
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIbHBIX OCOOCHHOCTEMH
oOy4Jaronuxcs, CUcKa HKCIEPUMEHTAIbHBIX 3a/laHUM, MpEeUIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa M0 (U3HKE.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3uka u e€ poJsib B IO3HAHUM OKPYIKAIOLIEro Mupa.

dusuka — Hayka O npupoze. SIBienus npuponsl. OuU3nUeCKUe SBICHUS:
MEXaHHYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3MmepeHue Qusnueckux BenuyuH. DPuznyeckue
npudopsl. [lorpemHocTs u3mepeHnit MexxayHapoiHas cucTeMa euHulI.

Kak ¢wusuka u JApyrue ecTecTBEHHblE HAyKW H3Y4dalOT MPHUPOAY.
EcTecTBEHHOHAy4YHbIII METOJl NO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabmogaemMoro aBieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TOMOIIbIO MOJIENIEH

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®usnyeckue mpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (HPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI I€IE€HUS IIKaJIbl U3MEPUTENIBHOTO PUOOpa.

2. HM3mepeHue pacCTOAHUM.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3mepenue Temieparypbl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYMKA TEMIIEPATYyPBHI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblie, 4eM OOJIbIIE BhICOTA
mycCKa.

IlepBoHaya/bHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wactul BemecTBa. CBsA3b CKOPOCTH JABWXKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBsA3b MEXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHuneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBH>KEHHSI.

2. Habmonenue nuddysum.



3. HaOmonenue — siBneHuid,  OOBACHAIOIIMXCA  MPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuameTpa aroMa METOAOM DpsIoB  (C  MCIIOJIb30BAaHUEM

doTorpaduit).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUS.

/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnnueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh NMPHU HEPAaBHOMEPHOM ABWMKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.
SIBnenue wuHepIuu. 3aKOH WHEpUMH. B3aumojaeicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
o0beMa BelecTBa.
Cuiia KaK XapakTepucTuka B3aumojeicTBus Tei. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIE€HUE TATOTEHUS U CUJIA
TskecTd. Chlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOsA. TpeHne B NpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnronenue MexaHUUYECKOrO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus nHEpUUU.
4. HabnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEll.
6. CnoxxeHue cuJjl, HalpaBJIEHHBIX 110 OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOTO aBTOMOOMIISI M TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJIbXKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCThH pacCTsKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUIOKEHHOM CHUIIBI.

5. ONbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJieHHE TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0bema, Temmeparypel. llepemaua naBieHUs
TBEPJIBIMUA TEJIAMH, XKUIAKOCTSIMU U razaMu. 3akoH [lackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT TiayOuHbl. ['mapocraTuueckuit
napanokc. Coobaromnuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3AylHON oOonouku 3emisd. OmnbiT Toppuuennmu. M3mepenue atrmocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30MoabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.
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«3osi0T0€ TpaBUIIO» MexaHukH. KoadpduumeHt nosie3Horo AeicTBus (nanee —
KTIIJI) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HSHEPIUHU B MEXaHUKE.

Hemoncmpauyuu.

1. [Ipumepbl mpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenve pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TemoBble siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSSHUM BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaada u COBEpLIECHUE paboThI. Bunsl TeILIONEepeaauH:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmropenune OpOyHOBCKOTO JIBH>KEHHS.
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HaGmonenue nuddysuu.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxnaxkiIeHue Ipyu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEeHHS BHYTPEHHEH OHEpPruuM Tejla B Ppe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BELIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

JJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3anns Tel. J[Ba poma 3JeKTpUUYECKuX 3apsaoB. BzammoneivicTBue
3apsoKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TET OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH aiiekTpudeckoro nosis. IIpuHnun
CYNEPHO3ULINY JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsi.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DNeKTpUYECKUe TIENU U MOTPEOUTENH IEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnauTtHO€e nosie. MarHutTHoe noJie 3eMJIM U €r0 3HAYEHUE NI )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumeHenue
JJIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MArHUTHOTO IIOJIS1 HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKON DHEPIUH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3apsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
HcTOYHHMKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. I3MepeHnne 37IeKTprIeCcKOro HaIpsKEHUs BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.

W o N U kAW E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v oW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DJIEKTPUYECKOTO IOJSI HA MPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJAH IONEPEUYHOTO
CEUCHHMs ¥ MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AJAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIaMIIOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBUS TTOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJNISI TIOCTOSIHHBIX ~ MAarHWTOB TP HX
OOBEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre nedcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYIIKd C TOKOM M MAarHWTa OT CHJIbl TOKA W HANpPABJIECHUS TOKa B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJIEHUSA JJIEKTPOMArHUTHOM WHAYKIIWHN:
WCCIICJOBAHNE W3MEHECHHM 3HAYEHUS M HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJIeHHU.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHoe mpsMoinHelHHoe aBkeHue. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHUIMD CynepnO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenue rutaHer Bokpyr ConHua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeneHne umiynbca. MIyabC cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmopeHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTEIBbHO Pa3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MexaHM4eCKUX SIBJICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOICUCTBUM TEIL.

M3meHeHnue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenme peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPrUU MPHU JBU>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHMSI CKOJBXEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YINPYrOoCTH TP  TMOJABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS YIHEPTHH.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
AHEPruu MpH K0JIeOATETHbHOM JIBUKEHHUH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTh 3ByKa u BbicoTa TOoHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojieOaHuMil Ted IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmrofnenue BIHYKIEHHBIX KOJIEOAHHM U pe30HaHCa.
PacnpoctpaneHre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHue 4YacTOoThl W IepUoJa KOJeOaHWH MaTeMaTU4YecKOro
MasTHUKA.

2. OmpeneneHuie 4acTOThI M IEPUOJIA KOJIEOAHUM NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEpUOIA KOJIeOaHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJIa KOJeOaHUN rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. ONbITBL, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpUOJAa  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

o v kA W



DneKkTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynsl. Otpaxenune ceera. Ilimockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcnmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ncnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJ Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yrjia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnepoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlonmydeHue n300pakeHHI C MOMOILBbIO COOUPAIOLLEH JIHH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSIHHSI I ONITUYECKON CHIIBI cOOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OOBITBI IO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHI.

KBaunTtoBbIe siBJICHMS.

Omnwitel Pe3epdopna u mmanerapHas mojens atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauieHus. [lepron nonypacnaaa aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHs 3apsS0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua v 3BE3 .

Snepnas sHeprernka. J[eMCTBHsS paauOaKTHBHBIX H3JIIyYCHHU HA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrlOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTUIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOYJIb MIPEAHA3HAYEH AJI CUCTEMATH3alun
u  0000IIeHUs  MPEIMETHOTrO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN NMpeaMeT.

[Ipu U3ydYeHUU JAHHOTO MOMYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUU TPUPOJBI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBACHITH (PU3UUYECKUE
ABJICHUSI, TPUMEHSSl T[OJy4YeHHbIE 3HAHUS, peuarh 3ajJadyd, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiesia peain3yeTcs
32 Cu€T TOro, 4YTO OOy4YarolIuecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

MCITOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
quclie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHHSI TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEDP, MTPAKTUUYECKOTO HCIOIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPIHMM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM [JaHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
UCcieoBaHne 0000MIaroIero xapakrepa. Moayib 3aBepIiiacTcs MPOBEICHUEM
JMArHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHMsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus QuU3MKU HA YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- ICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/ICHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHME IIEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW JF0OO03HATETBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TOBEJCHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKA peQIEKCUM, MPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPENICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW W



COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (DPUIUYECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPOPECCHii, CBA3aHHBIX C (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALMsSI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pElIeHUs 3aJad B
o0lacTi OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBHM JIJISl OKPY>KAIOILEH Cpebl;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa AKOJOTMYECKUX IMPOOJEeM U IyTed X

pEIICHUS;

e 8) aganTanuum K HU3MEHSIOUIUMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHESHHH HWCCIICIOBAHUN H
MPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEITEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHI, B TOM YHCIE€ (OPMYITHUPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWH MU KOMIIETEHTHOCTEH B 00JIaCTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TNPUOOPETCHWHM HOBBIX (PU3UUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSAHMUA HaA OKPYXKAIOUYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTAaNpeMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
yHUBEpCAIbHBIC yUeOHbIE NCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
eBBISBIIATH W  XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(stBIEHUN);



¢ YCTAHABIIMBATh CYIIECTBCHHBIM TPU3HAK KIacCU(pUKAIIMN, OCHOBAHUS JIJIS
00001IIeHNS U CPAaBHEHHSI,;

* BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

¢ BBISIBJSITh  TTPUYMHHO-CJICACTBCHHBIC CBSI3M TIPH HW3YYCHUH (PH3NICCKUX
SIBJICHUA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCTIOIB30BAaHUEM JCTYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

e CAMOCTOSITEIFHO BBIOMpATh CIIOCOO pelieHus yueOHoU (pu3nyeckoi 3amayu
(cpaBHeHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubonee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

* CTIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIbCKUIM HHCTPYMEHT MO3HAHUS;

* IPOBOJIUTH 1O CAMOCTOATEIHLHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHbBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBJICHUS,

¢OI[CHWBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTH  HMH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS MU DKCIIEPUMEHTA;

e CAMOCTOSITEIHHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
POBEIEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATH MIPEATIOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

o IPUMECHSTHh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI W 3alpOChl NPH TIOUCKE U
orObope HMHpOpPMAIMK WIH JAHHBIX C Y4YETOM MPEIJIOKEHHOU YyueOHOU
(hu3nYeCKOM 3a1a9H;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJOB M (GOPM MPEACTABICHHS;

¢ CAMOCTOSITEIHHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TpeacTaBICHUS
uHQOpMAIMU W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:

eB XOjle OOCYXJEHUs Y4eOHOro marepuasna, pe3yJbTaToOB J1abopaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 3aJaud W MOAJCpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

e COIIOCTABJIATh CBOU CYXKICHUS C CY>KICHUSMHU APYTUX YYACTHUKOB JIMAJIOTa,
oOHapyXHBaTh PAa3JIMUNE U CXOJCTBO TIO3UITUH;



e BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

¢ MyOJIMYHO TMPEJICTABIATh PE3YJIbTAThl BBINOJIHEHHOTO (PU3NYECKOTO OIbITA
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

e IOHMMATh M MCMOJB30BATh MPEUMYILIECTBA KOMAH/IHON U WHIUBUIYaIbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON PpOOIeMBbl;

e IPUHUMATH LIEJIM COBMECTHOM JESITEIIbHOCTH, OPraHU30BbIBATH ACHCTBUS 110
e€ JOCTIKEHHUIO: pacupenessiTh poJikd, OOCYXJIaThb MpOLECChl H
pEe3yJbTaThl COBMECTHOM padOThI, 0000I1IaTh MHEHUSI HECKOJIBKUX JIIOACH;

* BBIIIOJIHATH CBOKO 4acTh paOOThI, JOCTUTas KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HAMpPABIECHUIO M KOOPAMHHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMH KOMaH/Ibl;

¢ OLIEHMBATh KA4e€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT O KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYTIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.

PeryasiTuBHbIe YHUBeEPCAJbHbIC YUeOHbIE 1eiicTBHSA

Camoopranusanus:

* BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUIUX JIJIs
perieHus pU3NUEeCKUX 3HaAHUM;

¢ ODUEHTUPOBATHCS B Pa3jIMYHbIX  MOAXOAAaX  HNPHUHATHUS  pELICHUH
(MHIMBUYallbHOE, NPUHSATHE pEIIEHUs B TpyIIe, NPUHATHE pEIICHUN
rpynmoi);

¢ CAMOCTOSITEIBHO COCTABJISATh AJITOPUTM DPEIICHHs (PU3NYECKON 3a7aud WU
IUIAHAa HMCCIIEOBAHUSA C YYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh MpeIaraéMble BApUAHThIl pELICHU;

e ICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MpeAJiaraTh IUlaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHHMS  (HEAOCTUXKEHHUSA)  Ppe3yJIbTaToOB
JESITEeNbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHUCIIE B XOJ BBINOJIHEHUS
(¢u3MYEecCKOro HUCCIAEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTyallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEW;

e OLICHNUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM;

e CTaBUTh €051 HA MECTO JIPYroro YejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MpH pelieHnu (PU3NUeCKUX 3a1ad WK B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K koH1y o0yueHus B 7 Kjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00yUaIOIIMXCsl YMEHUI:

* CMOJIb30BATh NOHATHS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOII0IeHUE,
AKCIIEPUMEHT, MOJEJb, TUIIOTE3a, CAUHUIBI (PU3UYECKUX BEIUYMH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHHUSA BelecTBa (TBEPAOE, KUAKOE,
ra3oo0pa3Hoe), MEXaHUUECKOE JBM)KEHNE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSAMOJIMHEMHOE), TPaeKTOpHs, PABHOACUCTBYIOIIAS cuja, Aedopmarius
(ynpyrasi, miacTU4ecKasi), HeBECOMOCTb, COOOIIAIOIIUECS COCYIbL;

epaznuuath sBieHuS (AUddy3us, TETUIOBOE [BIKEHHE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE  JBW)KEHHME, MHEpIHs,
B3aUMOJICUCTBUE TeJl, pABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OChIO
BpallleHWs, Tepefada JaBICHUS TBEPABIMU TelaMH, >KUIKOCTSIMH U
razamy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON PHEPruH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIbITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

epacmo3HaBaTb  MPOSBICHHE  H3YUYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY’KalollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBICHUS B MPUPOJE:
NpUMEpHl ABMXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupose, AEHCTBHE CHUJIbl TPEHUS B MPHUPOAEC U TEXHHUKE, BIHMSIHHE
aTMOC(EepHOTro JTaBJICHUS Ha >KMBOM OpraHW3M, IUIaBAHHUE PbIO, pblyaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]lauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHH;

* OIIMCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (PU3NYECKHUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeTUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEM,
MyTh, CKOPOCTb, CPEJIHSASL CKOPOCTh, CHJIa YNPYTOCTH, CUJIA TSDKECTH, BEC
Tena, CWIa TpeHMs, JaBieHHe (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAIKMBAIOIIAS CUJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TOJE3HOT0 JAEWUCTBUA MEXaHH3MOB,
KUHETUYeCKas M MOTEHIHallbHAs SHEpPrus), MpU OMHCAHUM MPaBUIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYeHUsT U €IUHUIbl (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3UYECKYIO BEIHUMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTH IPaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (U3MUECKUE SBICHUS M IPOLECCHI,
UCMOJIb3ys MpaBWla CIOKEHUs cui (BAOJb OJHOM HpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Joka),
«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHU4YEeCKON



SHEPruy, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

e OOBACHATH (PU3UUYECKHE SBIICHUS, MPOIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpO Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a1a4il B 1—2 1eWCTBUA, UCMOB3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIME (PU3NYECKUE BEJIMYMHBL: HAa OCHOBE aHallM3a YCJIOBUS
3aJlayd  3alHChIBaTh KPaTKOE YCIOBUE, TMOJACTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

epacro3HaBaTb MpPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIICIATH IPOBEPSIEMOE
NpeAnojoKeHue  (rumoresy),  pa3iuyaTb W MHTEPIPETUPOBATH
MOJIYYCHHBIM pPE3yJIbTaT, HAXOAWTh OIMMUOKH B XOJE OINbITA, JeJaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

* IPOBOJIMTH OTBITHI IO HAOIIOICHUIO (DU3UYECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB Tes: (OpMYIHPOBATH MPOBEPSIEMBIE MPEANOI0KEHUS, COOUPAThH
YCTAaHOBKY W3 IPEJJIOKEHHOI0 000pYyAOBaHMs, 3alMChIBATh XOJ OIbITa U
(dbopMyIHpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa,
CWIbl M TEMIIEpaTypbl C MCHOJIB30BAHMEM aHAJOTOBBIX M HHUQPPOBBIX
MpuOOpOB, 3alUCHIBATH TOKa3aHUS MpUOOPOB C Y4ETOM 3aJaHHOMU
abCOIIOTHON TOTPELTHOCTH U3MEPEHHUI;

* IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIUYUHBI OT
JIpYroil C HCIMOJb30BAHUEM TMPSMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHUIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT ILJIOIIAIU COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YJUIMHEHHS NPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPY>KEHHOW YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJIaBaHus TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM ~ y4eOHOTO HCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBITNIOJIHATh W3MEpPEHUs, Cienysl MPEeASIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIUYUMH B BUJE



NPEJIOKEHHBIX TaONHIl U TpaduKOB, JENaTh BHIBOJBI MO pe3yjbTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJINTh KOCBEHHBbIC M3MEpEHUs (U3MYECKUX BEIUYUH (TJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJIICHWE  BO3MIyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
NOTPYXEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro IeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIYHCIIATHh 3HAUCHUE HCKOMOW BEJIMUUHBI;

* COOMTIOIATh TIpaBWJIa TEXHUKU O€30TIACHOCTH TMpH paboTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIUIIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJABM)KHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS HM3YYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (pU3MUECKHUX SIBICHUN U HEOOXOoauMble (PU3NYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH()OPMALUIO O TPUMEPAX) MTPAKTUUECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU MJiA
oOecrieueHusi 0€30MACHOCTH TMpU OOpalieHuu ¢ npubopamMu |
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH CpeIe;

¢ OCYLIECTBJISITH OTOOp HMCTOYHMKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHUHU C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
UH(POPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIB30BATh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJIAPHYIO
JUTEepaTypy (PHU3MYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHUAbI,
pecypchbl cetd MHTEepHET, BlafeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHhMEHHBICE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3MUECKOro COAepKaHUs, B TOM
qucie MyOJUYHO JeNaTh KpaTKhe COOOLIEHHUS O pe3yJibTaTaxX MPOEKTOB
WA Y4eOHBIX HCCICNOBAaHWUN, TPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBIM TMOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHHE MTPE3EHTALUEN;

eIpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUNA pacCHpelessaTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUU C TOCTABJIICHHBIMU 3aJja4aMH,
CIEIUTh 3a BBHINIOJIHEHHEM IUIaHA JEUCTBUI, aJeKBATHO OLIEHUBATH
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMINbI,  BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHEHHE OKPY KAOIIHUX.

K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUaIOIIUXCsl YMEHUI:

* ICIIOJIB30BATh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEILECTBA, KPUCTATUIMYECKHUE U
amop(Hble Teda, HACBIICHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, ANEKTPUUYECKOE IOJIE, TPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

e pazinyaTh SBJIEHUA (TEIUIOBOE pACIIMPEHHWE U CXKaTue, TeIulolepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIIMJUIIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, TJIaBJICHUE, KpUcTauM3anus (OTBEpACBaHUE), KHUIICHHE,
TerIonepeaaya (TerIonpOBOAHOCTS, KOHBEKIMS, U3ITy4YEHHE),
ANEKTpU3alMs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JACHCTBHS JJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAsE MHIYKIIHS)
[0 ONHMCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacClio3HaBaThb  MPOSIBICHHE  MU3YYEHHBIX  (PU3WYECKUX  SABJICHUA B
OKpYy’XalollleM MHpe, B TOM uucie (pu3nueckue sBICHUS B MIPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KanWwULIpHbIE SBIEHUS B IPHUPOJE,
KpUCTalUIbl B npupoze, usnydyenne ConHia, 3aMmep3aHuEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, MHEs, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Jpeild) MOJOCOB, POJIb MAarHUTHOTO MOJSA IS KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM IEPEBOJUTH NPAKTUUYECKYIO 3a7a4y B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PU3NYECKUX
SIBJICHUU;

¢ OIIMCHIBATh M3YUYEHHBIE CBOMCTBA TeNl W (PU3NYECKHUE SIBICHUS, UCIOJIb3Ys
¢buznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIUIECTBO
TEIJIOTHI, yJAENbHAas TEIIOEMKOCTh BEIIECTBA, YJAEJNbHass TEIUIOTa
IUTABJICHMS], YJIeJbHAs TeIJIoTa NapooOpa3oBaHMs, yHAelbHas TEIioTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOU



MalllMHbI, OTHOCUTEJBHASl BIAXHOCTb BO31yXad, JJIEKTPUUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHWE IPOBOJHMKA,
yAEIBbHOE  CONPOTHBIEHHWE  BewlecTBa, paboTa U MOILHOCTb
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPABUIBHO  TPAKTOBAThH
(U3MYECKUI CMBICH UCHOJIb3YeMbIX BEJIWYMH, 0003HAUYEHUS U EIUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIONIME JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsia, 3akoH OMa /171 yyacTka LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BSCHATh (PU3UYECKUE MPOLIECChl M CBOMCTBAa TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTUPOBAHHOIO XapakTepa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pelIaTh PacUETHBIE 33aJ1a4M B 2—3 NEHUCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIbL,
CBSI3bIBAIONIME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS
3a/1a4M 3aIUCBHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JUIA
pelIeHus 3a7auu, BbIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJIsi €€
peleHns, MPOBOAUTH PAacUEThl M CPAaBHHMBATH IIOJYYEHHOE 3HAYCHHE
¢bu3nyeCcKoil BETUYNHBI C U3BECTHBIMU JAHHBIMU;

epacmo3HaBaTb MpPOOJIEMBbI, KOTOpPHIE MOXKHO PELIUTh MpPH MOMOUIH
(bU3NYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUs, A€NaTh BBIBOJIBI;

e IPOBO/IMTH OMBITHI IO HAOIIOACHUIO (DU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (KanWLISPHBIE SBJICHUS, 3aBUCUMOCTh JABJIECHUS BO3QyXa OT
ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOLIecca OCThIBAHUS M HAarpeBaHUs
OpY U3IYYEHUH OT LIBETa M3Jydaromieil (MOTJIoIaroliei) NOBEpXHOCTH,
CKOPOCTb HMCIIAPEHHs BOJBI OT TEMIIEPATYPhl KUIKOCTH W IUIOIIANHA €€
IIOBEPXHOCTH, DJIEKTPU3ALMSA TEJI W B3aUMOJCHCTBUE JIIEKTPUUYECKHUX
3apsioB, B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHuTOB, BHU3yalu3alus
MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJISI Ha
MIPOBOAHUK C  TOKOM, CBOMCTBA  DJJEKTPOMArHUTA,  CBOWMCTBA



AJNIEKTPOJBUTATENS] TOCTOSHHOIO TOKa): (OPMYJIUPOBATH MPOBEPSEMbIE
MPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pY/I0BaHMS,
OIMKCHIBATH XOJI ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

e BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAXKHOCTHU
BO3/lyXa, CHUJIbI TOKA, HANPSIKEHUS C HCIOJIb30BAHMEM AaHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIWYHH, CPAaBHUBATH PE3yJbTaThl
M3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

* IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUYUHBI OT
ApYrod C HCHOJIb30BAaHUEM  IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJIHHUKE,
HCCJIEOBAHUE IOCJIEAOBATENIBHOIO W MApaJUIEIbHOTO  COEAUHEHUMN
IPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl W TpadHKOB,
JieN1aTh BBIBOJIBI 1O pe3ysibTaTaM MCCIIEJOBAHMS;

e IPOBOJIUTh KOCBEHHBbIE HW3MEpeHUs] (Pu3nyeckux BeduuuH (yIerabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIUUCIISTH 3HAUEHNUE BEJTMYHHBI;

e COOMIONATH TpaBUjIa TEXHUKU OE30MACHOCTU MpU paboTe ¢ J1a00paTOPHBIM
000pyI0BaHUEM;

e XapaKTE€pU30BaTh NPUHIMUOB  JCHCTBUS  M3Y4YEHHBIX NOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUHM U HEOOXOIUMBbIE
buznyecKkue 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOHMCTBA U HM3MEPUTEIIbHBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Lelel ¢ MOCIeA0BATENbHBIM U MMAPaUICIbHBIM COECAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



e IPUBOJUTH MPUMEPHI (HAXOIUTh HH()OPMALMIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIB30BAaHUS (DU3UYECKUX 3HAHWW B TOBCEIHEBHOW IKWU3HH IS
oOecrieueHusi 0€30MACHOCTH TMpU OOpalieHuu ¢ npubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI U COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;

¢ OCYWIECTBIISITh  MOUCK HMHPOpPMAIMK  (PUIUYECKOTO  COACPKAHUA B
NHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUU M MyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

* ICTIOJIb30BATh TPU BBIIIOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-MOMYJISIPHYIO
JUTEPATYPY  (PUBMYECKOrO0 COJEpKaHWs, CIPaBOYHBIE MaTepualbl,
pecypcsl cetu HTepHET, BiiaieTh TpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

eCO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHusl, B TOM 4YHCIE MyOJWYHO NPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIIEOBATENBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALMEN;

elIPY BBINOJHEHUU YUYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PUINYECKUX
MPOLIECCOB paclpesessTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MIOCTAaBJICHHBIMH 33Ja4aMH, CJIEAUTH 32 BBIIOJHEHUEM IUIaHA JACHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JEeSTENbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMO/ICICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(IUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUaIOIIUXCsl YMEHUI:

¢ CIOJB30BATh  TOHATHA: CHCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHUYECKOIO ABWXKEHUS, Nedopmanus
(ynpyrasi, mjacTuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSLKECTH TBEPIOTO TENA, pABHOBECHE, MEXaHUUYECKUE KOJIEOAHUS U
BOJHBI, 3BYK, MHGPa3ByK M YJIbTPa3BYK, OJIEKTPOMATHUTHBIEC BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U allbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUA M TMOTJIOIIECHHUS, anbda, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIBL, SIACPHAS SJHEPIeTHKA;

epa3nuyuaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJIHOE
NaJIeHUue TeJ, PABHOMEPHOE JIBM)KEHHE IO OKPYKHOCTHU, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIIHbHOE NBIKCHHE (3aTyXaroIlue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHUE OEJIOTro CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsI PAJMOAKTHBHOCTH, BO3HUKHOBEHHE JTWHEHYATOTO CIIEKTpa
M3ITYYCHHS) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

epaCliO3HaBaTh  MPOSIBICHHE  M3YYEHHBIX  (PU3WYECKUX  SBJICHUM B
OKpyXaroleM Mupe (B TOM uncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIWBBI, BIKEeHNE T1aHeT COIHEYHON CHCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yabTpaUOJIETOBOTO U PEHTTCHOBCKOTO W3JIYyUYEHHH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJENSTh CYIIECTBEHHbIE CBOMCTBA (TIPHU3HAKH) (PU3MYECKUX
SIBJICHUU;

e ONTMCHIBATh M3YUYCHHBIE CBOWCTBA TeNl W (PU3WUYECKHUE SBICHUS, UCIOJB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHWs, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYJIbC TelNa, WMIIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIIU, MOTEHIMATIbHAS HYHEPTUs CXKATON
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MEPUOJT M YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHHS CPEbl), IPU OMHCAHUN
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0o003HaueHUs W EIUHHIBI (U3HMUYECKUX BEITUYMH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
MPUHITUI CYTNEPIO3UIIMK CHWJI, TPUHIUI OTHOCUTENbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MAaCCOBOTO YHCET



IpHU SIIEPHBIX peakUusX, NPHU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3alIMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

¢ 00BACHATh (HU3MUECKHUE MPOLECChl W CBOICTBa TeJd, B TOM YHCIE U B
KOHTEKCTE CUTyalHUil MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
11aroB ¢ ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelllaTh pacyE€THBIC 3aauu (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 YpaBHEHUN),
UCIIOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEINYUHBL:
Ha OCHOBE aHAJIM3a YCJIOBUSA 3aJayd 3alUChIBaTh KpaTKOE YCIOBHUE,
BBISIBJISITh HEIOCTAIOLIME WM U30BITOUHBIE JAaHHBIE, BEIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE AJIsl PEIICHHUs, TPOBOAUTH PACUETHI M OLICHUBATH
PEATMCTUYHOCTD MOTYUYEHHOI'O 3HaYeHUs] PU3NUECKON BETMYHHBI;

epacro3HaBaTb MpPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU OMOIIU
(U3MYECKUX METOJOB, HCIOJIb3Yys OMMCAHUE HCCIEIOBAHUSA, BBIIACISAThH
MIPOBEPSEMOE NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHMSI  UCCJIEAOBAHMS, JEJIaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

* IPOBOJIMTH OTBITHI IO HAOIIOICHUIO (DU3UYECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yuyeHUE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS
SHEPruHu, 3aBHCUMOCTb IEpUOJA KOJeOaHUN NPYyKUHHOTO MAasiTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTh OT aMILIUTYIbI
MajblX  KoyJieOaHWW,  TMPSIMOJUHEHHOE  pacmpoCTpaHEHUE  CBETAa,
pasnokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajle M CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JUH3Ee, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0Opy0oBaHUsl, OINUCHIBaTh XOJl OMbITAa W  €ro  pe3yJbTaThl,
(hopMynMpoBaTh BEIBO/IHI;

¢ IPOBOJINTHh MPU HEOOXOAUMOCTH CEpPUI0 MPAMBIX HU3MEPEHUH, ONpeness
CpelHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((OKYCHOE pacCTOsHHE
coOuparomed JUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepuTeNpHOTO MPUOOopa);

e IPOBOJIUTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM (3aBUCHUMOCTb IyTH OT BPEMEHU
IIpM PaBHOYCKOPEHHOM JIBH)KEHMHM O€3 HadaJdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHWI MaTeMaTHYeCKOr0 MasiTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTHU
yIjla OTPa)KE€HUs CBETa OT yIJia MaJCHUs U yrja NPEIOMIICHUS OT yTJia
NajieHus): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh



YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
(bHU3UYECKUX BEIWYMH B BUJE TAOIWII M rpadHUKOB, JIEJIAaTh BBIBOJBI II0
pe3yJibTaTaM UCCIIEI0BAHNUS;

¢ [IPOBOJUTh KOCBEHHbBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (CpeaHss
CKOPOCTh M YCKOPEHHE Tella MpU PaBHOYCKOPEHHOM JBH)XCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIHMESHT
TPEHHsSI CKOJBKCHHsI, MEXaHHM4eckas pabdoTa M MOIIHOCTb, YacToTa |
nepuoa KojeOaHWW MaTeMaTHYecKOro W TPYKMHHOTO MAasiTHHKOB,
ONTHYECKas CWIa COOMpAIONIe JIMH3BL, PAJAMOAKTHUBHBIN  (POH):
IUIAaHUPOBATh WU3MEPEHUs, COOMpaTh 3KCHEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEMys MPEII0KEHHOW HHCTPYKIMH, BBIUYUCIATDH
3HAaYCHHE BEJIMYUHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C yUETOM
3aJJaHHOU MOTPEIHOCTU U3MEPEHHUI;

* COOJIIO/IaTh IIpaBWJIa TEXHUKU O€30IaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

epa3nMyYaTh OCHOBHBIC TMPU3HAKM HM3YYECHHBIX (PUIUYECKUX MOJCIICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO S171pa;

e XapaKTepU30BaTh  IMPUHIUIBI  JEHCTBUS  M3YYEHHBIX [PUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHHUIOMETP, NATUYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

¢ ICIIOJIB30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKU H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IJIs
MOCTPOEHUS N300pAKEHHI B INIOCKOM 3€pKaJie U COOMparoLel JTUH3E;

e IPUBOJUTH MPUMEPHI (HAXOUTh HH()OPMALUIO O TPUMEPAX) TPAKTUUECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHMM B TOBCEIHEBHOM >KM3HU MJiA
oOecrieueHusi 0€30MACHOCTHM TMpU  oOOpalieHuu ¢ mnpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;

¢ OCYWIECTBIISITH  MOUCK HMH(POpMAIMK  (PU3UYECKOTO  COACPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3allpoc, HaXOAUTh
IYTH ONpEAeNIEHUs] JOCTOBEPHOCTH IOJIy4YeHHON MH(QOpMAIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U IOMOJHUTEIIBHBIX HCTOYHUKOB;



¢ CMOJIb30BATh IMPU BBIIOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO-MOMYJIIPHYIO
TuTeEPaTypy  (U3MUECKOTO  COJEpKaHUs, CIPABOYHBIE MaTepUaIbI,
pecypcebl cetu IHTEpHET, BinageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi MHYOpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJIbKHX HCTOYHUKOB (PU3UUECKOTO COAep aHMUs,
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
NEATEIbHOCTH, TPU O3TOM TIPAaMOTHO  HWCIOJIB30BAaThb  M3YUYEHHBIN
MOHSATUWHBIN anmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICHWE TMpe3eHTaleil ¢ y4éToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Konrpoiasbnsie | IlpakTnyeckue
n/n NMPOorpaMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pazgen 1. ®usuka u €€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
H3Hia - Hayka o fpupose https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCKHE BT https://m.edso00.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO TTO3HAHUS 1 bubmorera [JOK
' e A https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE pelliecTBa https://m.edso00.ru/7f416194
99 JIBrb>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BeIlleCTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIMECTRA https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMo/ieilicTBHE TeJl
bu6mmorexa [JOK
3.1 M 3
CXAHMHICCROE ABHACHHC https://m.edso00.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

bu6mmoreka [JOK

32 Hnepuis, Macea, MIOTHOCT 4 2 https://m.eds00.ru/7f416194
bubmmorexa [JOK
3.3 Crra. Bugst o 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Paznea 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 Hasnenue. [lepenaya naBiaeHust TBEPAbIMU 3 bubmuorexa [JOK
' TeJIaMH, )KUJAKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4, A
3 TMOCGHEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmnorexa [[OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pasneny 21
Pa3zgen 5. PaboTa 1 MOIIHOCTH. JHEPrust
bu6mmorexa [JOK
51 Pabora n momsoCT® 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MEXaHU3MEI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexaiteckas SHepris 4 L https://m.edso0.ru/7f416194
Hroro no pasneny 12
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P KonrtpoJsbnbie | IIpakTnuyeckue (tmmcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcebl
Paspnen 1. TenuioBble siB1eHUs
bubnunoreka [JOK
11 7
CTpoeHne i cBoficTsa BelccTsa 6 https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
12 Ternoste mporeccet 21 3 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 27
Pazgen 2. diiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
51 DNEeKTPUYECKUE 3apsiibl. 3apsKEHHBIE Tella 5 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmoreka [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUIN TOK 18 4 https://m.edsoo.ru/7fA181ce
bu6nunoreka [JOK
2.3 M 7 1
ATHITTHBIC ABTCHIL https://m.edsoo.ru/7f4181ce
bubmnoreka [JOK
24 C) 6 1
JICKTPOMATHHTHA HEAYKID https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 9



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

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM mudpoBbIe
Ne i/ P KonrtpoJsbnbie | IIpakTnuyeckue (tmmcpp )
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcebl
Pa3nen 1. Mexannuyeckue siBJeHUS
MexaHU4eCcKOe ABUKEHUE U CTIOCOOBI €T bubmmoreka [JOK
1.1 10 1
OIHCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 4
SaMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmnoreka [JOK
1.3 3 10 1
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHbBI
bu6nuoreka [JOK
2.1 M 6 2
CXAHMICCKHE KONEOanHA https://m.edsoo.ru/7f41a4a6
bu6nunoreka [JOK
2.2 M .3 9
CXAHHICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HCKTPOM3FHI/ITHOC OJI€ U 3JICKTPOMATIHUTHBLIC BOJIHBI

31 DIEeKTPOMArHuTHOE IOJIE U 5 bubnuotexa [JOK
' 3J€KTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Paznea 4.

CBeTOBbI€E SIBJICHUA



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 Bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanne ¥ noraoneHrne CBETa aroMOM 4 bubmmorexa [JOK
' M B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (TpOCHHE ATOMHOTO 2pa 0 L https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
: A 7
5.3 JIEpHBIE peakLun https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pa3zgea 6. [loBTOpUTEIHHO-00001IA0IMH MOYJIb
6.1 [ToBTOpenue n 0000IIEHNE COIEPIKAHUS 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



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

IHHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBarTebHbIE
padoThI padoThI
pecypchl
dusuka — HayKa o0 mpupoje. JABieHus
1 X PHPOA 1 https://m.edso0.ru/3c9c9366
npupobl. OU3HUecKue ABICHUS
Mexanudeckue, TEIUIOBEIE,
2 3JIEKTPUYECKHUE, MAaTHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBIICHUS
duznyeckue BEINYNHBI U UX
3 1 https://m.edso00.ru/6185e41e
HU3MEpPCHHE
JlaboparopHast padota "Omnpenenenue
4 LIeHBI JesieHus npubopa. M3mepenue 1 1 https://m.edso00.ru/2312c9d7
o0BbeMa KUJKOCTH
Kak ¢u3uka u apyrue ecTecTBeHHBIE
HAYKU U3Y4aloT MPUPOJTY.
5 EctecTBeHHOHayUYHBINH METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanne GU3NIECKUX
SIBJICHUH C IIOMOIILIO MOJEIEH
Crtpoenue BemiectBa. OMBITHI,
6 JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/145e7ble
BEIIlECTBA
JlaGoparopHas paborta «M3mepenue
7 patop P P 1 1 https://m.edsoo.ru/12a57dbb
pa3MepoB MaJIbIX TEI»
8 JIBr>KeHUE YacTHIl BEIIECTBA 1 https://m.edsoo.ru/bcdf4162
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AFpCFaTHBIC COCTOsIHHA BEIICCTBA

https://m.edsoo.ru/dc28d455

B3anmocBs3b MEX1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHhIX
COCTOSHHMIX U UX

10 https://m.edsoo.ru/93dd87d7
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexanndeckoe IBUKEHHE.

11 PaBHOMepHOE U HEpaBHOMEPHOE https://m.edsoo.ru/bb22e4a5
JBUKECHUE

12 Cxopoctb. EnTMHUIIBI CKOPOCTH https://m.edsoo.ru/43ceabl19

13 PacyeT myTy 1 BpeMEHM ABUKEHUS https://m.edsoo.ru/fdd6c394
Pemenue 3aga4d mo teme «l1yTh,

14 s It https://m.eds00.ru/f1164e28
CKOPOCTb, BpEMsD»
WNuepuus. 3aKoH UHEPITUH.

15 B3aumopeiicTBue Ten Kak MpUunHa
W3MEHEHUS CKOPOCTH JIBIIKEHUS Tell

16 Jlabopatopras padora «Ompesecrne https://m.edsoo.ru/7b9b482¢
MAaCCHI TCJIa»
IImotHOCTE BemecTBa. Pacuet Maccel 1

17 m https://m.edsoo.ru/4cd7ale8
o0beMa Teja Mo €ro MIOTHOCTU
JlabGopaTopHas paborta «OnpeneieHne

18 patop . P et https://m.edsoo.ru/766f1f89
IUIOTHOCTH TBEPIOTO TEa
Pemenne 3aga4 no teme "IlnoTHOCTE

19 " A https://m.edso0.ru/3f769a5a
BEIIlECTBA
Cuna xak XxapakTepucTHKa

20 B3auMoaercTeug ten. Cua https://m.edsoo.ru/2546928¢c

ynpyrocTu. 3akoH ['yka
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21

JlaGopaTopHas pabota «3y4ueHue
3aBUCUMOCTH PaCTIKCHUS
(nepopmanun) npy>kKMHbI OT
MIPUIIOKEHHON CUIIBD»

https://m.edsoo.ru/afbd9bdd

22

SIBnenue Tarorenns. Cuiia TSKECTH

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

23

CB3b MEXKY CUJION TSXKECTH U
Mmaccol Teiaa. Bec Tena. Pemenue
3aga4 no teMe "Cuna Tsokect"

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

24

Cuna TsKecTH Ha IpYIruX IUTaHeTax.
®u3nyecKre XapakTepUCTUKH IIAHET

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

25

Nsmepenue cwit. JlunamomeTp

https://m.edsoo.ru/f6639f2d

26

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/594bb9cd

27

CrnosxeHue IByX CHJI, HaIIpaBJIEHHBIX
10 OJTHOU MPSMOI.
PaBHozelicTByIOImAst CUII

https://m.edsoo.ru/62elae35

28

TpeHue ckoybKeHUsI U TPEHHUE MOKOSI.
Tpenue B mpupojie U TEXHUKE

https://m.edsoo.ru/78755da8

29

JlabopaTtopHas pabota «3y4ueHnue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKaCAIOIINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/8481b4hd

30

Pemenue 3agaud mo remam: «Bec
Tenay, «['padudeckoe nzodpaxeHmne
cunm», «Cunely, «PaBHOEHCTBYIOIIAS
CHII»

https://m.edsoo.ru/99eabef7

31

[IpoBepounas pabora mo Temam: «Bec
Tenay, «['padudeckoe n3odpaxeHue

https://m.edso00.ru/38b267b8
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cunm», «Cunbly, «PaBHOEHCTBYIOIIAS
CUD»

Hasnenue. CriocoObl yMEHBIIICHUS U

32 https://m.edsoo.ru/33fe531c
YBEJIMYEHUS 1aBIICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD

33 JaBJICHMS Ta3a oT 00bEMa, https://m.edsoo.ru/e56bd875
TEMIEPATYPhI
[lepenaya naBneHus: TBEPABIMU

34 TeJIaMH, )KUAKOCTSIMH U ra3aMy. 3aKoH https://m.edsoo.ru/41e7cach
[Tackansa

ABJICHHE B XKHUJIKOC ase,

35 Jlanerne B 1:1;1 Ty https://m.edsoo.ru/cfb73461
BBI3BAHHOE JICHCTBUEM CHJIBI TSKECTH
Pemienue 3amau o reme «/laBnenue

36 WICHRE 38121 1O TeMe «/lapietiie B https://m.edsoo.ru/8e8367b5
JKHIKOCTH U rase. 3axkoH Ilackaisy»

37 CooOrmaromuecs cocyabl https://m.edsoo.ru/3c9f6fad

38 IManpaBnuyeckuii mpece https://m.edso00.ru/384621b8
Manowmetpsl. [1o €BO

39 v TpHv PHTHEEOH https://m.edsoo.ru/f6417cad
KUJKOCTHBIM HAcOC
Atmocdepa 3emnu. [puunnel

40 CYIIIECTBOBAHMSI BO3IYIIHON 000JIOUKH https://m.edso00.ru/1f58766b
3emutn.

41 Bec Bozmyxa. AtmochepHoe qaBieHue https://m.eds00.ru/9249b692
nu .

42 3MEPCHHC aTMOCHEPHOrO AABICHHS https://m.edsoo.ru/ccd4dad5
OmnswitT Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO

43 JIaBJICHUS OT BBICOTHI HAaJl YPOBHEM https://m.edsoo.ru/22f14fba

Mopst
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bapomerp-anepouna. AtmocdepHoe

44 https://m.edso0.ru/6¢48c524
AAaBJICHUC HA PA3JIMYHBIX BBICOTAX
JleicTBuUE )KUIKOCTH U Ta3a Ha
45 HOTPYKEHHOE B HUX TEIIO. https://m.edsoo.ru/e7a99517
ApxumenoBa cuna
JlaGopaTopHas paborta «OnpeneneHue
46 BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLLIEH https://m.edsoo.ru/c12835a8
Ha TEJI0, MOTPYKEHHOE B JKHUJIKOCTh)
47 Pelerre 32124 fl a pacter https://m.edsoo.ru/ac71c7fa
BBITAJIKUBAKOIICU CUJIBI
JlabopaTopHas paboTa 1o Teme
48 «HccnenoBanue Sa]j?»‘I/ICI/IMOCTI/I Beca ) https://m.edsoo.ru/3749d5cc
Teja B BOJC OT 00BbEMA MOTPYKEHHOM
B JKUJIKOCTb YaCTH TEJIa»
49 [TnaBanue Ten https://m.edsoo.ru/3c11398c
50 BosnyxomuaBanue https://m.edsoo.ru/celf25ac
51 Ha60pa;r0p Has pabora ::szquHe https://m.edsoo.ru/ce4a8f8a
YCIIOBUH IJIaBaHUS TEJ
[IpoBepounas paborta 1o remam:
52 «Lnaartne cyz0B. https://m.edsoo.ru/3373694e
BosznyxomiaBanuey, «/laBnenue
TBEPJBIX TEJ, KUIKOCTEH U Ta30B»
53 Mexanuueckasi pabota https://m.edsoo.ru/8a8cac47
54 MortiHocTh. EAMHUIIEI MOIITHOCTH https://m.edso0.ru/4395592¢
55 ﬁgg;fj::lf i;if:;;;j;%f;cfaafom 1 https://m.edso00.ru/8e9f821a
56 [IpocTrie Mexanu3Mbl. Peryar. https://m.edsoo.ru/1283aa34
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PaBHOBecue cui Ha pbliare

57 Peruaru B npupojie, TeXHHKE, B ObITY https://m.edso0.ru/3¢391d99
JIa6 0 4l

58 abop af OPHa paboTa «iccIenoBanie https://m.edso0.ru/76988618
YCJIIOBU PABHOBECHUSI pblUara
P Y

59 CHICHHC SAAIAT TO TEME (¥ CHOBHIA https://m.edsoo.ru/85ed83cc
PaBHOBECHSI pbIYara
K N

60 0 GHIICHT N10JIE3HOr0 ACHCTBHS https://m.edsoo.ru/6d1cdc72
MeXaHHU3Ma.
JIab S 141

61 avopatopras ? abota «rsvepertie https://m.edsoo.ru/8a91d11d
KIIJI Hak1OHHOM IIOCKOCTH
P "Pab

62 CHICHHE SA/IAT MO TeME ~aboTa, https://m.edsoo.ru/ab3c7eaf
motrHocTh, KITJT"
MexaHnuyeckas SJHEpIusl.

63 Kunernueckas u noTeHIagbHas https://m.edsoo.ru/2delcc24
SHEprus
3 -

64 AKOH COXPAHCHILT MEXAHMHCCKOM https://m.edsoo.ru/92e9efac
sHepruu. [IpoBepounas pabora
P i . Pab

65 CICPBHBIH YPOIt., TaboTa € TereTav https://m.eds00.ru/fbb989ba
no teme "®du3zuka — HayKa o PUpPoJie

P i . Pa0
66 e3ep,],3HHH ypor. Fabora © TeKCT,?MH 1o https://m.edso00.ru/1a4d3478
TeMe "MexaHndecKkoe JBHKEHHE

PeseprubIit ypok. Paborta ¢ Tekctamu

67 o TeMe "JlaBlieHHE TB.TE, https://m.edsoo.ru/355411fe
JKMIKOCTEH, ra3oB"
PesepBubIit ypok. PaboTta ¢ Tekctamu

68 o Teme "Pabora. MOLIHOCTE. https://m.edsoo.ru/281b265¢

Oneprus"
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KUIACC

KoJsun4yecTBo yacoB DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBarTejbHbIE
padoThI padoThbI
pecypcebl

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

1 KHHETHYECKOW TEOPUHU M MX ONBITHBIC 1 https://m.edso00.ru/4b6b1523
MOJITBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJICKYT 1 https://m.edso00.ru/51284758
Mogenu TBEPAOro, KUAKOTO U

3 a P a . 1 https://m.edso0.ru/7236¢9f9
ra3z000pa3HOro COCTOSTHUM BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTO COCTOSTHHMA

4 s p - 1 https://m.eds00.ru/94849842
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
Kpucrannuueckue u amopdHbie Tena.

5 P Pk 1 https://m.edsoo.ru/5d25h3dd
TemnoBoe pacIMpeHUe U CKATUE
CmaunBaHue U KaMWUISIPHOCTbD.

6 P 1 https://m.edso0.ru/8bb5494b
[ToBepxHOCTHOE HaATsIKEHUE
Temneparypa. CB43b TEeMIEpPaTypbl CO

7 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1 https://m.edsoo.ru/42dc6eaf
YaCTHII
Buytpennss sueprus. CriocoObl

8 yip P . 1 https://m.eds00.ru/767b611b
U3MEHEHUs! BHYTPEHHEHN dHeprun

9 Buasl Terionepenaun 1 https://m.edsoo.ru/7a161b6d

10 VYpoxk-konpepenuus "[Ipakrudyeckoe 1 https://m.edsoo.ru/e5c7ce2c
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UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BCIICCTB U MATCPUAJIOB B LCIIAX
sHeprocoepekeHus"

KoanyuecTBO TEMIIOTHL. Y nenpHas

11 https://m.edsoo.ru/47298c48
TEINIOEMKOCTh
YpaBHEHHUE TEILUIOBOro OaaHca.

12 p https://m.edsoo.ru/eb498cle
TemnooOMeH H TEIIOBOE paBHOBECHE
JlabGopaTtopHnas padota "HcciaenoBanue

13 SIBJICHHSI TETLIOOOMEHA NP https://m.edsoo.ru/6aefSeca
CMEIIIMBAHUM XOJIOJIHOU U ropsiueit
Pacuyer xonuuecTBa TEILIOTHI,

14 HEO0OXOMMOTO JIJIsl HarpeBaHUs Tejla U https://m.edsoo.ru/b1634a45
BBIJICIISIEMOTO MM TPU OXJIAXKICHUH
JIaGoparopHas padora "Omnpenenenue

15 P up P pet " https://m.edsoo.ru/fd21¢3d1
yIAEIbHON TEMIIOEMKOCTH BEIIECTBA
DHeprus TOILINBA. Y IeIbHas TEILIOTa

16 p a https://m.edsoo.ru/aabf9721
CrOpaHHUs
[LnaBnenue u oTBEpACBaHUE

17 KPUCTAJUIMUECKUX TeJ. Y IeJIbHas https://m.edsoo.ru/2cf8923b
TCILJI0TA IIJIaBJICHUSA
I'padukn HarpeBaHue-IIIaBICHUE-

18 pad p https://m.edsoo.ru/5c93abab
OTBEpJICBAHNE
[TapooGpa3oBaHue U KOHIAECHCAIIN.

19 pOOLP a H https://m.edso0.ru/9cb89b68
Hcnapenue
Kunenne. Y nenpHas Temiora
mapooOpPa3oBaHusI U KOHAECHCAIIUN

20 pOOLP a H https://m.edsoo.ru/943361ac

3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
0T aTMOC(epHOTO 1aBIECHUS



https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac

Bnaxxaocts Bozmyxa. JlabopaTopHas

21 pabota "OmnpeneneHue OTHOCUTEIBHOM https://m.edsoo.ru/e4c6ee3f
BJIQXKHOCTH BO3ayxa"

22 Pemenue 3amau https://m.edsoo.ru/17eeb2af

23 llp HHHHHBLpa6OTBI TCIUIOBBIX https://m.eds00.ru/9f97285d
nsurareneil. [lapoBas TypOuHa.

24 JlBurareiab BHYTPEHHETO CrOpaHUs https://m.edsoo.ru/al4fldbc
KIIJI rermoBoro asurareis. TemnnoBkie

25 JIBUraTENU U 3allUTa OKPYKaromei https://m.edsoo.ru/c1c67641
CpeIbl

26 3aKOH COXAHCHI H NPCBPALLICHHA https://m.eds00.ru/89535ae3
SHEPTHH B TEIUIOBBIX MpoIieccax
[IpoBepounasi pabora 1o Teme

27 "TemoBble siBNEeHUS. VI3MeHeHMe https://m.edsoo.ru/dfea43fc
arperaTtHbIX COCTOSTHUI BerecTBa"

28 ueKtpusanis tet. Jipa posa https://m.edso00.ru/64eb961f
INEKTPUICCKUX 3aPSIOB

29 B3aumoseiicTBue 3apsKeHHBIX Tl httos://m.edsoo.ru/17ef865h
3axoH Kynona
DIIEKTPUYECKOE TOJIE.

30 HanpsikeHHOCTS OEKTPHICCKOro https://m.edso0.ru/lde2a6dc
nosist. [IpuHnun cynepnosuuuu
ANEKTPUUYECKUX TOJIEN

31 I;gszzz::i;;?;;?mx 3apAIOB. https://m.edso00.ru/9753c836

32 Crpoenue atoma https://m.edsoo.ru/d5afc8eb

33 [TpoBOTHUKY U TUAJIEKTPUKH. 3aKOH https://m.edsoo.ru/f2d4a134
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cOoXpaHeHus DI 3apsiaa

DNEKTPUUECKUN TOK, YCIIOBUS €TI0

34 cyuiectBoBanus. ICTOUHMKH https://m.edsoo.ru/5e7ea9cc
ANEKTPUIECKOTO TOKA

35 JleficTBUSI 2IEKTPUUECKOTO TOKA https://m.eds00.ru/67367ddc
ODIEeKTpUYSCKHUI TOK B MeTalIaxX,

36 R https://m.edsoo.ru/aele7251
SKHUIKOCTSIX U ra3zax
DneKTpudecKas Lelb U €€ COCTaBHbIE

37 P H https://m.edsoo.ru/1b724c3e
4acTu

38 Cuiia Toka https://m.edso0.ru/23935322
JIaGoparopHag pabora "3Mmepenue u

39 paTOpHaz p \ P https://m.edsoo.ru/e19acc53
peryJiupoBaHHe CUIIbI TOKA
DNEKTPUUYECKOE HAIPSIKEHNUE.

40 p p https://m.edsoo.ru/d67176b6
BosnbT™meTp
JlaGopaTtopHnas pabota «M3mepenue

4 1 HaprDKeHI/If{ B paSHHqHBIX y‘—IaCTKaX
1enm» COnpOTUBIICHHUE IPOBOHUKA.
VY aenbHOE COMPOTUBIICHHE BEIIECTBA
ConpoTHUBIIEHHUE IIPOBOTHUKA.

42 p poBOA https://m.edsoo.ru/6a219ef8
Y ensHOe CONPOTURIICHHE BEIIECTBA
3aBUCHUMOCTB IEKTPUYECKOTO
COHpOTI/IBHCHI/Iﬂ HpOBOI[HI/IKa OT €10

43 JUTMHBI, TIIOMIAIU TIOTIEPEYHOTO
ceyeHus U matepuaia 3akoH Oma Juist
y4acTKa Ienu

44 3akon Oma a1 y4acTka 1enu https://m.edso0.ru/98c1f226
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45

JlaGopaTtopHas pabora "HcciaenoBanue

3aBUCHUMOCTH CUJIbI TOKA, UAYHICTO
4yepe3 pe3ucTop, OT COMPOTUBICHUS
pe3ucTopa U HalpsDKEHUA Ha
pesuctope"

https://m.edso0.ru/8852b3cf

46

IlocnenoBaTenbHOE U napaujiCJIbHOC
COCAMHCHUEC IPOBOJHUKOB

https://m.edso0.ru/224862ac

47

Pemienue 3a1a4 Ha IpUMEHEHUE
3akoHa OMa 17151 pa3InyHOro
COEJIMHEHUS IPOBOJIHUKOB

https://m.edsoo.ru/8fbc7c5a

48

PaboTa 1 MOITHOCTB AIEKTPHUUECKOTO
Toka. 3akoH J[xoyns-Jlenna

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

49

JlaboparopHas padoTta "Onpenenenue
PpabOThI K MOILITHOCTHU AJIEKTPUYECKOTO
ToKa"

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

50

DNEeKTPUUYECKHE LIETH U MOTpeOuTenn
AIIEKTPUICCKOM SHEPTUU B OBITY.
KopoTkoe 3ambikaHue

https://m.edsoo.ru/6b9fd546

51

[TpoBepounas pabora o reme
«DNEKTPUUECKUN TOK»

https://m.edsoo.ru/24e36972

52

ITocTossHHBIE MAarHUTHI, UX
B3auMoJiercTBUEe. MaruuTHoeE I10JIe

https://m.edsoo.ru/821f4c5b

53

MarguTHOEe 1ojIe 3eEMIIN U €T0
3HAYCHUE I KU3HU Ha 3eMIIe

https://m.edsoo.ru/dd1d4d66

54

OnbIT OpcTena. MarauTHoe nose
3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/f4fle7la

55

MarsuTHOE T10JIe KaTyHIIKKU C TOKOM.
HpI/IMCHeHI/IC QJICKTPOMAaruauToOB B

https://m.edso0.ru/6e766c29
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https://m.edsoo.ru/821f4c5b
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https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29

TCXHHUKE

JleficTBe MarHuTHOTO MOJISI Ha

56 MIPOBOJIHUK C TOKOM. HIyKITHS https://m.edsoo.ru/3ab2bd56
MarHUTHOTO TIOJISL.
Onexrpoasurareib JlabopatopHas

57 pabota «3yuenue paboThI https://m.edsoo.ru/34fb13d5
AJIEKTpOABHUraTels (0 MOICIIH))
Hcnonb30BaHuUe SIIEKTPOABUIaTENEH B

58 TEXHUYECKHX YCTPOMCTBAX U HA https://m.edso0.ru/325ebb45
TpaHCTIOpTE.

59 MarHuTHBIM TOTOK https://m.edsoo.ru/18b3ac5f
0] @apanes. A

60 {IPETRL Tapaned - paeHHe https://m.edsoo.ru/713efeab
ANEKTPOMArHUTHOW UHIYKITHH
3 i .

61 AROH SMCKTPOMATHHTHON HEAYRIH https://m.edso0.ru/c81d38dd
[IpaBuio Jlenua
JlaGoparophas paboTa « M3y4ueHnune

62 SIBJICHUS 3JIEKTPOMArHUTHON https://m.edsoo.ru/d4f9896¢c
UHIYKIIH»
CrniocoOsl nostyue e €CKOM

63 " bl TTOTYHICHIT SICKTPHACCRON https://m.edsoo.ru/9c99a4b7
SHEPruu DIJIEKTPOTEHEPATOP
Onekrpoctaniuu. [lepenaua

64 AJIEKTpOIHEpTrur. Bo300OHOBIIsIEMbIE https://m.edsoo.ru/2981eldb
UCTOYHUKH SHEPTUU
P i . Pa6

65 e3P BHI,),IH YPOIt. Fabota € T?,K cramt https://m.edsoo.ru/d926dc7f
1o TeMe ""TeroBbIe ABICHUS
P i . Pab

66 CICPBHBIN YPOT. FADOTA € TERCTaMH https://m.edsoo.ru/e35e6336

1o TeMe "DJIEeKTPUUECKHUE SBICHUS"



https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
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PesepBHbIil ypok. Paborta ¢ Tekctamu

67 " . 1 https://m.edso0.ru/fc544d96
10 TeMe "DIJIEKTPUUECKHUI TOK
p i . Pa6
68 eBepBHI:'II/I YOI Fabota € TeKSTaMH 1 https://m.edsoo.ru/46a7afas
10 TeMe "MaruuTHbIE SBICHUSA
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/46a7afa5

9 KUIIACC

Kosn4yecTBO 4acoB DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoxka Kourpoasnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBarTejbHbIE
padoThI padoThbI
pecypchl

MexaHudueckoe IBMKEHHUE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuaiibHasi TOUKa
Cucrema orcueta. OTHOCUTEIBHOCTD

2 1 https://m.edso0.ru/5¢869dc5
MEXAHWUYECKOI'0 IBIKEHUS
PaBHOMEpHOE IIPAMOIUHENHOE

3 p p 1 https://m.edsoo.ru/bc342e86
NIBIDKEHUE
HepaBHOMepHOE NpsAMOIUHENHOE

4 nerkenue. CpeHsis 1 MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
ITpssMonmHEHOE PaBHOYCKOPEHHOE

5 p p yeKop 1 https://m.edsoo.ru/cbb4116b
JIBHKEHUE. Y CKOpEHUE
CkopocTb IpSIMOTMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1 https://m.eds00.ru/2c456185
I'padux ckopocTu
JlabopaTtopHnast pabota "Onpeznenenne

CKOpPEHUS TeNa IpU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JBH>KEHUU T10
HaKJIOHHOH MI0CcKOoCTH"
CoOoguoe nagenne tei. OnbITh

8 g g 1 https://m.edso00.ru/163cf472
TI'anunes
PaBHoMepHOE ABHKEHUE 10

9 P 8 1 https://m.edsoo.ru/7a978b7a
okpyxxHocTH. [lepuosa u yactora



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
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oOpamienus. JInHeiHas v yriioBas

CKOpPOCTH

10 [leHTpOCTpEMHUTENEHOE YCKOPEHHE https://m.edsoo.ru/21f74al13

11 Hepsuiit saxor Hyiorora. Beirop https://m.edso0.ru/8776289d
CHJIbI
Bropoii 3axkoH HeroTOHA.

12 . https://m.edso0.ru/6b639d94
PaBHOelicTByOIIAdA crta
T i H .

13 PETHI SAKOH HIHIOTOHA https://m.edso0.ru/6155617e
Cynepno3unus cui
P

14 CIICHIE SA/I Ha PHMEHCHHC https://m.edsoo.ru/52e8393d
3akoHOB HproToHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CLLICHHE 32A1 110 TeMe «CHuta https://m.edso0.ru/3bf34e6¢
YIPYTOCTI
JI

17 aboparopnas padora «Onpezeierne https://m.edsoo.ru/aaée6bc3
JKECTKOCTHU MPYKUHBD

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
P

19 CLIEHHE 3aA1 110 TeMe «Chta https://m.eds00.ru/97c¢5c938
TPEHUSD

20 Jlabopatopuaz pabora "Onpenenere https://m.edsoo.ru/78ff698c
Kod(uimenTa TpeHHs CKOJIbKCHHS"
Pemenue 3amad mo reme "3akoHbBI

21 Herotrona. Cuina ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"
Cuna TS)KeCTH U 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3

aJICHUS



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
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23

JlabopaTtopHnas pabota "Onpeznenenue
YCKOpPEHHUsI CBOOOAHOTO MaACHUS"

https://m.edsoo.ru/6a48e5¢3

24

Pemrenue 3anad mo teme "Cuia
TSYKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9f83

25

IlepBas kocMHuUecKast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dba5

26

PaBHOBeCHE MATEPHATLHON TOUKH.
AOGCOIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpIOTO TEIA C
3aKPEIUIEHHOM OCBIO BPAICHHS.
MowmeHnT cuibl. LleHTp TshkecTn

https://m.edsoo.ru/a351cela

27

JlaboparopHnas paboTa « PaBHOBeCHe
peiuara. [IpaBuio MOMEHTOB»

https://m.edso0.ru/6872abf4

28

Pemenue 3anaq no reme "MoMeHT
cwibl. LleHTp TsxecTn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroToBka K mpoBepoUHON paboTe
0o TeMe "MexaHnyeCcKoe IBUKEHUE.
Bzaumogeiictsue Ten"

https://m.edsoo.ru/2bafb487

30

[IpoBepounas pabota mo Teme
"MexaHn4YeCcKOe IBKEHUE.
Bzaumogeiictsue Ten"

https://m.edsoo.ru/fc25194b

31

Nmmynbc Tena. Umnynse cuiel. 3aKoH
COXPAaHEHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJICHCTBUE

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

32

Pemenne 3aga4 no teme "3akoH
COXpaHEHUs UMIyJibca"

https://m.edsoo.ru/c3cceebl



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
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Ypok-koHbepenius "PeaktuBHOE

33 " https://m.edso0.ru/8b5e27f1
JABUXXCHHUC B Hpnpo;[e N TCXHHUKEC

34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pabora ¢ €CTH, C

35 T CHIBLTAACECTH, CHIIRT https://m.edsoo.ru/d7a7c555
ynperCTI/I " CHUJIIBI TpeHI/Iﬂ
JlaGopatopHas pabota «OnpeneneHue

5]

36 PADOTHL CHIIBL TPEHHA TpH https://m.edso0.ru/667c837e
PaBHOMEPHOM JIBUKCHUH TeJIa 10
TOPHU30HTAJILHOW MOBEPXHOCTH
C 3] .

37 BASH JHEPTHH I pabOThl https://m.edso0.ru/84817179
IToTrenumanbHas SHEPrUs
K .T

38 HHeTquCKafI HEPTITL. Leopema o https://m.edsoo.ru/24d61ab5
KHHCTHUYCCKOU BHGpI‘I/II/I
3

39 AKOH COXPAHCHHA SHCPTHH B https://m.edsoo.ru/24661f29
MEXaHUKe
P 3

40 CUICHHE 3a1at TO TeMe « N axon https://m.edsoo.ru/48838ca3
COXpaHEHUsI MEXaHUYECKON YHEPTUM»
Koieo

41 O/ICOATEILHOC JIBHAEHUE 1 ero https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKU
M - N

42 ATCMATHHCCIUH H TPy HHBIH https://m.edsoo.ru/ad17f942
MasITHUKHAU
VYpok-uccaenoBanue «3aBUCUMOCTb

43 nepuosia KojaeOaHui OT KECTKOCTH https://m.edsoo.ru/4a6aa385
IIPY>XKUHBI ¥ MACCHI IPy3a»
I1

44 DEBPATACHTE SHEPLYH TP https://m.edsoo.ru/b1c7271b
MEXaHUYECKUX KoJeOaHusIX

45 3aryxaromue KojaeoaHus. https://m.edsoo.ru/8544337¢



https://m.edsoo.ru/8b5e27f1
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Brinyxnennbsie koaebanus. Pezonanc

46

JlaGopaTtopnas pabota «IIpoBepka
3aBHCUMOCTH YacTOTHI M TIEPUOJIa
KoJe0aHUl HUTSHOTO MasiTHHKA OT
JUTMHBI HUTH ¥ MacCHI TPY3a)

https://m.edsoo.ru/bald1d48

47

Mexannueckue BoaHEL. CBONMCTBA
MeXaHU4eCcKuX BOJIH. [IpononbHbie 1
MTOTIEPEYHBIE BOJIHBI

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

48

Mexanudeckue BoiaHbL. CKOPOCTH
BOJIH. Pemenue 3agau

https://m.edsoo.ru/8ed367e7

49

VYpoxk-koHpepenuus "MexaHnuecKue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u otpaxxenue
3ByKa

https://m.edsoo.ru/8a594969

51

3BYKH MY3bIKaJIbHBIX HHCTPYMEHTOB.
3aBUCUMOCTb BBICOTHI 3ByKa OT
Y4aCTOTHI

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC

https://m.edso00.ru/699e3612

53

VYnbTpa3Byk U HHGPa3BYK B IPUPOJIE
U TEXHUKE

https://m.edsoo.ru/ffc5cbba

54

Pemrenue 3amad mo teMe.
«MexaHnueckue KojaeOaHus U BOJIHEI'

https://m.edsoo.ru/b347159%

55

[IpoBepounasi pabota 1o reme
"3aKoHbI cOXpaHeHUs. MexaHnyecKkue
Kos1ie0aHusi ¥ BOJHBI"

https://m.edsoo.ru/e9924b5e



https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
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56

DIEKTPOMarHuTHOE IOJIE.
DNEKTPOMarHuTHbIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

58

Hcnonn3oBanme OJICKTPOMAarduTHBIX
BOJIH OJId paauOCBsA3H. PaJII/IOJ'IOKaHI/IH

https://m.edsoo.ru/48f68a2d

59

Ikana BHGKTPOMaFHI/ITHLIX BOJIH.
I/ICHOJIB3OB21HI/I€ 3JICKTpOMaFHI/ITHBIX
BOJIH JIJIs1 COTOBOM( MOOWMIIbHBIS
TeneQOHBI) CBS3H.

https://m.edsoo.ru/3cfae84a

60

Pemenue 3anad Ha onpeneneHue
HJaCTOTHhI U JJINHBI 3JI€KTp0MaI‘ HPITHOI71
BOJIHEI

https://m.edsoo.ru/ebe362a6

61

DneKkTpoMarHuTHasi Ipupojaa CBeTa.
Ckopoctb cBeTa. BonHoBbIe cBOiCTBa
cBeTa

https://m.edsoo.ru/ech99257

62

Hcrounuku ceera. [IpsMonunenHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

https://m.edsoo.ru/f3de5613

63

3aKoH OTpa)X€HUs CBeTa. 3epKaia.
Pemrenue 3ana4d Ha npuMeHeHue
3aKOHa OTPaKEHUS CBETa

https://m.edsoo.ru/45e9f872

64

IIpenomiienue cBeTa. 3aKoH
IIPEJIOMIICHUS CBETa

https://m.edsoo.ru/3c5ffof5

65

[TokazaTtens npebnominenus. Pemenue
3a1a4

https://m.edsoo.ru/4e43afa2

66

[TonHOE BHYTpEHHEE OTpaKEHNE CBETA
Hcnonp3oBanue noiIHOro
BHYTPEHHETO OTPa)KEHHUS: CBETOBO/IBI,

https://m.edsoo.ru/835faed9



https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
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https://m.edsoo.ru/ecb99257
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OIITUKOBOJIOKOHHAsA CBA3b

67

JInusel. OnTrnyeckas Cria JIUH3EI

https://m.edsoo.ru/2ce88641

68

JlabopaTtopHnast pabota "Ornpenenenue
(OKYCHOTO pacCTOSTHUS M OTITUIECKOM
CUJIBI COOMparoIe TUH3H"

https://m.edsoo.ru/c6451cf4

69

[TocTpoeHne n300pakeHU B JINH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopatopnas pabora "[lonyyenue
N300paKeHHH C ITOMOLIBIO
coOuparorieit JTUH3bI"

https://m.edsoo.ru/911a47ch

71

OnTHueckue TMH30BbIE TPUOOPHI

https://m.edsoo.ru/5b79227a

72

I'mas kak onTudueckas cucreMa.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypok-koHpepermus "JlepexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/4dc7b213

74

Pa3noxxeHue 6emoro cBeTa B CIIEKT.
OmnsbiTel HeroTona. Ciioxxkenue
CHEKTPaNbHBIX I[BETOB. [lucnepcus
cBETa

https://m.edsoo.ru/6eb8b874

75

OmnbITH MO Pa3IOKEHUIO OEIOro CBeTa
B CIICKTP U BOCIIPUATHIO IIBETA
MPEAMETOB MPU WX HAOIIOACHUHN
yepes LBETOBbIE (DUIBTPbI

https://m.edsoo.ru/b4867994

76

BonHoBEIE cBOIICTBaA CBeETA:
TUCTIepCHsi, HHTepPEPEHIINS U
mudpaKIus

https://m.edsoo.ru/1b4e5e94

77

OmnbiTel Pesepdopaa u nnanerapuas
MOJEIb aToMa

https://m.edsoo.ru/c36effb5



https://m.edsoo.ru/2ce88641
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[Toctrynatel bopa. Moaens atoma

78 https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanne u MoroneHne cBera
79 atoMoM. KBauTel. JInHelyaTeie https://m.edsoo.ru/9fb5689b
CIIEKTPbI
JIuneituarsie ciekTpbl. CEKTphI
80 UCITYCKaHHUSI U TOTJIOLIEHUSI. https://m.edsoo.ru/83b9a577
CnekTpalibHbIN aHaIU3
81 PannoakTHBHOCTE U €€ BUIbBI https://m.edsoo.ru/8e724769
CTtpoeHre aTOMHOT'O a.
82 TPOCHIE ATOMHOTO AP https://m.edsoo.ru/2d85bef3
Hyxnonnas monens
Pannoa ¢ IIpeBpaIe .
83 AMOAICTHBHDIC HPCBpatiieHi https://m.edsoo.ru/8b56a71d
M3oTonsl
P :
84 " CHICHHE Sa7at MO TeME Y https://m.edsoo.ru/f241bbdc
PanuoakTrBHBIC IPEBPAIICHHS
JlabopaTtopHnas pabota
2
85 (« FRCTICPHMCHTAILHBIC METOIET https://m.edso0.ru/523a9317
HCCJICIOBAHMSI TPEKOB DJIEMEHTaPHBIX
YaCTHUL
86 [lepuon nonypacnana https://m.edsoo.ru/4ea4f6e4
SAnepHbie peakuu. 3aKOHBI
87 COXpAaHEHUS 3apsSA0BOIO U MaCCOBOIO https://m.edsoo.ru/c4cbe7ee
YHCEN
OHe CBSI3H aTO ep. Cs3
88 HEPTHA CBISH aTOMHEBIX AACP. T-BASE https://m.edsoo.ru/734f11cl
MacChl M DHEPTUH
Pemenne 3aga4u no teme "Sme e
89 AL TIO TEME L ACPHE https://m.edsoo.ru/5efa6f52

peakuun"
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90

[lerHpIe peakuu ASICHUS SAep.

https://m.edsoo.ru/2d7262c2

91

SnepHblit peaktop. ATOMHast
HHEpPreTHKa.

https://m.edsoo.ru/bd4b6e5e

92

buonornueckoe necTBUe paauaiuu.

https://m.edsoo.ru/d9f1261a

93

[TpoBepounas paboTa 1mo Teme
"D1eKTpOMAarHUTHOE TOJIE.
DNeKTPOMarHuTHBIE BOJHBI.
KBanToBBIC siBEHUA"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, o6o0IIEeHHE.
"B3aumonericteue tea'"

https://m.edsoo.ru/8b45d684

95

IToBTOopenue, o6o0menue. Pemenne

PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 I10

teme "TeroBble mpoiecch”

https://m.edso0.ru/d3248943

96

[ToBTOpeHue, 0600IeHNE. Pemenue

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 I10

teme "KIIJ] TerioBeIX nBurareneit"”

https://m.edsoo.ru/28f67bc4d

97

IToBTOpeHue, 0600IeHNE. Penenne

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 I10

teme "KIIJ[ anexTpoycraHOBOK"

https://m.edso0.ru/399f4911

98

IToBTOpenue, o6o0mmenue. "CBeTOBbIE

sBiIeHus"

https://m.edsoo.ru/lcd92c22

99

[ToBTOpenue, o6ob6menue. Padora ¢
TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHUsl B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, o6ob6meHue. Padora ¢
Tekctamu 1o teme "Konebanusa u
BOJIHEI"

https://m.edsoo.ru/497cclc6



https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/28f67bc4
https://m.edsoo.ru/399f4911
https://m.edsoo.ru/1cd92c22
https://m.edsoo.ru/f7e3f69d
https://m.edsoo.ru/497cc1c6

[ToBTOpenue, 0600meHue. PabGoTa ¢

101 TekcTaMu 1o Teme "CBeToBbIE 1 https://m.edsoo.ru/5986dca7
SIBJICHUS"
IToBTOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o teme "KBaHToBas u 1 https://m.edso00.ru/6d32ee4f
sanepHas pusuka"
OBUIEE KOJIMYECTBO YACOB 110 102 11

[TPOTPAMME



https://m.edsoo.ru/5986dca7
https://m.edsoo.ru/6d32ee4f

IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMpoBepPsAEMOro
pe3yJabrara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasimuaTth ABJICHHUA 110 OIIMCAHUIO HUX XaAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC (I)I/I3I/I‘-IGCKOC SABJICHUC

1.3

pacrio3HaBaTb IMPOABICHHUEC H3YYCHHBIX (i)I/IBI/I‘-IeCKI/IX SBJICHUN B
OKpYyKaromemM MHUpE, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IIPUPOAC, IIPpU
O9TOM TMCPCBOAUTL TMPAKTHYCCKYIO 3aaady B y’-I€6HyIO, BBIICIATD

CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN) (PU3UUECKUX SIBICHHUI

14

ONMCHIBATh H3YYCHHBIE CBOIcTBA Tel W (u3nMYecKue SBICHUS,
UCTIONB3ysl (U3UYECKHUE BEIMYMHBI, TPH OMHCAHUH MPABUIHHO
TPAaKTOBaTh (U3MYECKUH CMBICI HCHONB3YeMBIX BEJIWYHMH, WX
0003HAaYeHHS U €IUHMIBI (PU3MYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIHI,
CBS3BIBAIOIME  JaHHYI0  (U3MUYECKYI0 BEJIMYMHY C  JPYTUMH
BEJIMYMHAMH, CTPOUTH I'paMKN N3YUYEHHBIX 3aBUCHMOCTEH (HU3MUECKHIX

BCINYHNH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘-ICCI(I/IC SABJICHUA MW IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO

(bOpMy.TIHpOBKy 3dKOHa U 3aIllUCbIBATh €I'0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

OOBSICHATh (PU3MUECKUE SIBICHHS, MPOIECCHl W CBOWCTBA TeN, B TOM
yucie U B KOHTEKCTE CHUTyalud MPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIABJIATH IMPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOMTH
oObsicHeHHe u3 | — 2 JIOTHYECKUX IIaroB ¢ onopoit Ha 1 — 2 U3y4eHHBIX
CBOWCTBA  (PU3MUYECKUX  SABJICHUH, (U3UUECKUX  3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemath pacy€THbie 3ama4d B 1 — 2 JeHCTBUA, UCIOJIBb3YsI 3aKOHBI U




(dopMmyIIbl, CBSA3BIBAIOIINE (PU3MUECKUE BEIMUMHBI: Ha OCHOBE aHaIU3a
YyCIIOBHsS  3aadyd  3allUChIBaTh  KpPaTKOE YCIOBUE, IIOJCTaBIATH
¢uznyeckue BEJIUYUHBI B (OPMYIJBI M MPOBOJUTH PAcu€Thbl, HAXOAUThH
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIEC JUIsl PELICHUs 3aJad, OLICHUBAThH

PEAUTUCTUIHOCTD MOTYICHHON (U3HYECKON BEITMIMHBI

1.8

pacrno3HaBaTh NpPOOJEMBbl, KOTOPbIE MOXKHO PpELIMTh MpPU I[OMOIIU
¢u3nueckux METOAOB, B ONHCAHUU  HUCCIEAOBaHMS  BBIJIENAThH
IIPOBEPSIEMOE IIPEATIOIOKEHHE (rumnoresy), pasnuyaTh u
MHTEPIPETUPOBATH MOJYUYEHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B X0Je

OIlbITa, ACJIATh BEIBOJELI I10 €I'0 pE3yjibTaTaM

1.9

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3WYECKUX SIBICHUH WIH
¢u3nUecKux ~ CBOMCTB  TeI: dopmynaHpoBaTe  TpOBEpSEMBIC
NPEANONOKEHUs,  COOMpaTh  YCTAHOBKY M3  IPEUIOKCHHOTO

000pyZ0BaHUs, 3aMMCHIBATH XOJ1 OIBITAa M (POPMYJIUPOBATH BBHIBOIBI

1.10

BBIIIOJHATE MPAMBIC HU3MCPCHUA C HUCIIOJIB30BAHUCM AaHAJIOTOBBIX U
nupoBbIX TPHUOOPOB, 3aAMUCHIBATH IMOKAa3aHUS MTPHOOPOB C yUETOM

3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MIPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTU OJHON (PU3NYECKON BETUUNHBI
OT ApPYroil ¢ HCIOJB30BAHUEM MPSMBIX H3MEPEHMM, y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO UCCIEN0BaHMs, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs, Celysl MPeaoKEHHOMY IJIaHy, (PUKCUpOBaTh
pe3yJabTaThl MOJTYYEHHOH 3aBHCHUMOCTH (PU3MUYECKUX BETUYUH B BUJE
NPEUIOKEHHBIX TaONIUI U rpaduKoB, AeiaTh BBIBOJABI IO pe3yjbTaTaM

HUCCJICcaJ0BaHUA

1.12

NPOBOJUTH KOCBEHHBIE M3MEpEHHs (DU3MUYECKUX BEIUYMH, CIEAys
NPEUIOKEHHONM WHCTPYKIMU: MPH BBIOJHEHUH HU3MEpPEHHUH coOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYMCIATH 3HAUYE€HHE MCKOMOM

BCJIIMYHHBI

1.13

CO6J'IIOI[aTL ImpaBujia TCXHUKHU 0e30IacHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

1.14

YKa3bIBaTh MPUHLMUIIBI AEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepU30BaTh TMPUHIIMIIBI JCHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUYCCKUX YCTpOﬁCTB C MIOMOIIIBIO UX ONHCAHUSA, UCIIOJIb3Yyd 3HAHUA
0 CBOHMCTBaxX (DU3UYECKUX SIBJICHUH HM HEoOXoaumble (usnueckue

3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TpUMEpHl  (HAXOOUTh HMH(POpPMAIMIO O MpPUMEpPax)
MPAKTHYECKOTO MCIOJB30BaHUs (DU3MUECKUX 3HAHUU B MOBCEIHEBHOI
KU3HH JIJ1s1 obecrieueHnst 0€30MacHOCTH MPpU oOpaIreHuu ¢ nmpudbopamu
U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHs 30POBbSI U COOIIOCHUS

HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY KaloLIel cpezie

1.16

OCYILECTBIISATh OTOOP HMCTOYHMKOB HMH(poOpManuu B ceTu VHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAaHUW M NyTEM CpaBHEHHS Pa3IMYHbIX HCTOYHUKOB
BBIIENIATE HMH(pOpPMAIMIO, KOTOpas SBISETCS NPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOI

1.17

MCIIOJIb30BaTh IPY BBIIOJHEHUH Y4€OHBIX 3aJJaHUI HAyYHOIOITYJISIPHYIO
auTeparypy (HU3MYECKOTr0 COJEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcsl cetu MHTepHeT, BinaaeTrs NpuéMamMu KOHCIEKTUPOBAHUSA

TEKCTa, Mpeodpa3zoBaHus WH(POPMAIMK U3 OJHOM 3HAKOBOM CHCTEMBI B

JIpYTyio

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIEHUS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(OpManuu (U3NYECKOTO COJEPIKAHUA, B
TOM 4HuCJIe MyOJIMYHO JeNaTh KpaTKUE COOOLIEHUs O pe3yibTaTax
INPOEKTOB WJIM Y4eOHBIX HCCIEJIO0BaHWM, MNpPH OSTOM TI'PaMOTHO
UCTIONIb30BaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,

COMMPOBOXKAATH BBICTYIIJICHUC HpGSCHTaHHeﬁ

1.19

IIpU BBITIOJIHCHUHN yLIe6HLIX IIPOCKTOB U HCCIIeI0BaHUMN pacupeacisAaTb
0053aHHOCTH B I'pyniie B COOTBECTCTBUU C ITOCTABJICHHBIMU 3adadaMu,
CJICIUTh 3a BBIIIOJJTHCHHUCM IIJIaHa HGﬁCTBHﬁ, aJICKBATHO OICHHUBATH
COOCTBEHHBIN BKJIaJd B JACATCIIBHOCTD T'PYIIIIbI, BbICTPAUBATDH

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBASA MHCHUC OKPYKAIOMIUX

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJBb30BaTh MOHATHUA

1.2

pasimuaTtb SABJICHUA 110 OIIMCAHUIO HUX XaPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC




1.3

pacro3HaBaTh IPOSBICHUE HW3YUYEHHBIX (PU3MUYECKUX SBJICHUH B
OKpY>KaroIleM MHUpE, B TOM Yuciie (pu3ndecKue siBICHUs B IPUPOJIE, IPU
TOM TMEpPEeBOAUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIEIATh

CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIA

1.4

OMKCHIBATH M3y4YEHHBIC CBOWCTBA Tel U (U3MUYECKUE SBICHMUS,
UCTIONB3Ysl  (DU3MYECKHME BEIWYUHBI, TPU ONUCAHWU TPABWIBHO
TPaKTOBaTh (PM3MUECKUN CMBICIT UCTIOIB3YEMBIX BETUUYHMH, 0003HAUCHUS
W SMHULBI (PU3NICCKUX BEIUYHH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYUHAMHU, CTPOUTH

rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYHH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBICHHUS W TIPOIECCHI,
WCIOJb3ysl M3YYEHHbIE 3aKOHBI, IPU OSTOM JaBaTh CIIOBECHYIO

(GbOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €T0 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBSACHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE  CHUTyallud  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKHX INAaroB ¢ mnomompo 1 — 2 u3y4eHHBIX CBOMCTBa

¢bu3nyecKuX SBJIECHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THble 3aJaud B 2 — 3 JCHCTBHS, MCHOJIb3YS 3aKOHBI U
(dbopMyIibl, CBA3BIBAOIINE (PU3NYCCKUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUSA 3aa4dd 3alHCbIBATh KPATKOC YCJIOBUC, BBIABIIATL HEAOCTATOK
JaHHBIX U1 peUIeHHs] 3aJadyd, BBIOUpaTh 3aKOHBI U (POPMYJIBL,
HeoOXoauMble Uil €€ pelleHusi, MPOBOAUTH PacyEéThl U CpPaBHUBATH

MOJIYYCHHOC 3HAUCHUC (1)I/ISI/I‘-IGCKOI>’I BCJINMYUHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PpCIIUThL MIpU TMOMOIIH
(I)I/ISI/IIIGCKI/IX METOHOB, HUCIIOJIb3Yys OIMMUCAHUC HCCIICAOBAHUSA, BBIACIIATH
MMPOBEPACMOC TMPCAIIOJOXKCHNUEC, OLCHHUBATL IMPABUJIBHOCTL IIOpsAAKa

IMPOBEACHUA UCCIIECA0BaHM, AC€JIaTh BBIBOABI

1.9

MPOBOAMWTH ONBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WU
(GU3MYECKUX  CBOWCTB  TeIl: dbopmynupoBaTh  MpPOBEpsSEMbIC
MPENNONIOKEeHNsl,  coOupaTh  yCTAHOBKY U3  MPEAJIOKEHHOTO

000pyZ0BaHUs, OMMCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMbIE HU3MEPEHUST C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MUECKUX BEIWYHH, CPAaBHUBATH PE3YJIbTAaThl

M3MEpEHUH ¢ yI€TOM 3a/1aHHOM a0COIFOTHOM MOTPEITHOCTH




1.11

MIPOBOJUTH HUCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PM3NYECKON BETUYNHBI
OT JpYrod ¢ HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHUI: IUIAaHUPOBAThH
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUs, CIeNys
NPEUIOKEHHOMY — IUIaHy, (UKCHpPOBAaTh PpE3yJIbTaThl IOJy4YEHHON
3aBUCUMOCTH B BHJE TaOnul ¥ TpaduKoB, jAeiaTh BBIBOIBI IO

pe3yiibTaTaM HCCIICIOBAHUA

1.12

MPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpEeHUs, CcoOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY, CJenys

npennomeHHoﬁ HHCTPYKIHUH, 1 BBIYUCIIATh 3HAYCHUC BEJIMUYNHDBI

1.13

CO6J'IIOI[aTL InpaBuja TEXHHUKU 0€e30IMacHOCTH npu pa60Te C

n1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

XapaKkTepu30BaTh MPUHLIMIBI JEHCTBUS M3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMICTB € ONOPOM HA MX ONUCAHUS, UCIOJb3Ys 3HAHUSA
O CBOMCTBaX (U3MYECKUX SBICHUM U HEOOXOoAMMBbIE (U3MUECKHEe

3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IMPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Imo CXeMaM M CXEMATUYHBIM PHUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUYCCKUX Lerneir ¢ moclegoBaTelIbHBIM U napajijiCJIbHbIM
COCAMHCHHUEM 3JICMEHTOB, pa3jindasd YCIOBHEBIC 0003HaYeHNs PJIEMEHTOB

AJIEKTPUYECKUX LTI

1.16

NPUBOAUTH TpPUMEpHl  (HaXOmUTh HH(OpPMAIMIO O TpUMepax)
NPAaKTHYECKOTO HCHOIb30BaHMS (U3MUECKUX 3HAHUH B TOBCEIHEBHOM
KU3HU U1 oOecrieueHust 0€30MacHOCTH MpHU OOpaleHun ¢ npubdopamu
U TEXHUYECKHUMHU YCTPONHCTBAMH, COXPAHEHUsS 3[JOPOBbS U COOIIOACHHS

HOPM 3KOJIOTHYCCKOT'O IMTOBCACHHU B Opr)KaIOU_ICﬁ cpeac

1.17

OCYIIECTBIISATh MOUCK MH(MOpManuu (HU3UIECKOTO COJIEPIKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOMIMXCS 3HAHUW W MYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~MCTOYHUKOB BBIACNATH HWHGPOpPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ HJIM MOXKET OBITh HGHOCTOBepHOﬁ

1.18

UCMONb30BaTh IMPH  BHIIOJIHEHUWH  Y4EOHBIX 3aJaHUN  Hay4dHO-
MNOMYJISIPHYIO  JIUTEPaTypy (PHU3NYECKOro COJAEp)KaHUS, CIPaBOYHbIE
MaTepuainsl, pecypcbl cetu  MHTepHer; BiameTts  npuémamu
KOHCTIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHMs WHPOPMALUU U3 OJHON

3HAaKOBOM CHUCTEMBI B APYTYIO




1.19

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHWS,
0000mmas uWHGOPMALIMI0O M3 HECKOJBKUX HMCTOYHUKOB (U3UYECKOTO
COJICp)KaHUsl, B TOM 4YHCJIC ITyOJUYHO TIPEICTABIATH PE3YJIBTATHI
MPOEKTHOM WM UCCIIeIOBATEIBCKOM 1eATeIbHOCTH, IPU 3TOM TPaMOTHO
WCTIONIb30BaTh M3YYCHHBIM MOHATHUIHBIN ammapaT Kypca (U3HKH,

COIIPOBOKAATb BBICTYIIJIICHUC HPGSeHTaHHCﬁ

1.20

MPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIENOBAaHUMN (DU3HMUECKUX
MIPOLIECCOB PACTIPENEATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IOCTaBJIEHHBIMM 3aJa4aMH, CJIEIUTDH 3a BBIIIOJIHEHUEM IUIaHA JSHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B
JEATEeIIBHOCTh TPYIIIIHI, BBICTpanBaTh KOMMYHHKATHBHOE

B3alMOJICIICTBHE, IPOABIISAA TOTOBHOCTh pa3peniaTb KOH(MINKTHI

9 KUIIACC

Kon
NMpoBePSIEMOr0
pe3yJabTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJIbHOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ
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HCIOJIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3inyaTtb SABJICHUA IO OINHCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

pacro3HaBaTh IPOSBICHHE HW3YUEHHbIX (U3MUYECKUX SBICHUH B
OKpY>KaroIieM MHUpe, B TOM Yuciie (u3nYecKue SBJICHUS B MIPUPOJIE, IPH
TOM TEPEeBOAUTh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIACISATH

CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHUIM

1.4

OIIUChIBATh HM3YUCHHEIC CBOMCTBA TEI WU (1)I/ISI/ILIGCKI/IG SABJICHUA,
HCIIOJIb3YA q)HSH‘{eCKI/Ie BCJIMYMHBI, IIpU OHNHWCAHHWU HPABUIIBHO
TPAKTOBAThH (1)H31/I‘I€CKI/II>1 CMBICJI UCITOJIB3YEMbIX BCIIMYHH, 0003HaUYCHHS
1 CAMHHIIBI (I)I/I3I/I‘-ICCKI/IX BCINYNH, HAXOAUTH (bOpMy.]'IBI, CBA3bIBAIOIINEC
AaHHYIO (1)I/I3I/I‘-I€CKyIO BCIMYMHY C APYruMHd BCIWYMHAMH, CTPOUTH

rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETNYHH

1.5

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I3I/ILI€CI(I/IC SABJICHHUA MW IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBLIC 3aKOHBLI, IIPpU 3TOM JaBaTb CJIOBCCHYIO

(bOpMyJ'II/IpOBKy 3daKOHa U 3aIlIUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC




1.6

OOBSICHATH (I)I/ISI/I‘-ICCKI/IG MponecCChl U CBOMCTBa TCJI, B TOM 4YHCJIIC U B
KOHTCKCTC CI/ITyaI_II/If/’I MPAKTUKO-OPUCHTHUPOBAHHOI'O XapakTepa:
BBIABIIATh NPUYIUHHO-CICACTBCHHBIC CBSA3U, CTPOUTDH 00BsICHEHHE U3 2 —
3 JIOTMYeCKHX IIaroB ¢ IIOMOIIBIO 2 — 3 HU3YUCHHBIX CBOMCTBaA

(bu3nUecKkux ABICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THpIE 3a7a4d (ONMHPAIOIIMECs] Ha CUCTeMy Hu3 2 — 3
YpaBHEHMIi), UCHONb3ysd 3aKOHBI UM  (OPMYJbl, CBA3BIBAIOIINE
¢u3nveckre BETMYMHBL: HAa OCHOBE aHajiW3a YCIOBHS 3a7addl
3alUChIBaTh ~ KPAaTKOE YCIIOBUE, BBISBIATH  HEJOCTAIOIIUE  WIIU
M30BITOYHBIC JTaHHBIC, BHIOMpATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE
JUIL peLIeHUs, MPOBOAUTH Pacué€Thl M OLEHHUBATH PEATUCTHYHOCTh

MOJIy4YE€HHOT0 3Ha4Y€HUs (PU3MUECKON BEIUYNHBI

1.8

pacro3HaBaTh IpPOOJEMbI, KOTOpPhIE MOXKHO PpEHIUTh IMPU TOMOUIU
(U3NYECKUX METOJIOB, WCHOJB3Ysl OMHUCAHHE WCCICAOBAHUS, BBIIEIATH
MPOBEPSIEMOE  TIPEIONIOKEHUE, OICHUBATh TMPABWJILHOCTD IOPSIKA
MIPOBEJCHHUSI  UCCIICJOBAHUSA, JI€NIaTh  BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTIBITOB

1.9

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WU
(bU3MYECKUX CBOMCTB TeNl: CaMOCTOATEIBHO COOHMpATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa O0OPYIOBAaHMS, OIMHCHIBATH XOJ[ ONBITA H €ro

pe3yabTaThl, OPMYITHUPOBATH BHIBOJIBI

1.10

NPOBOJIUTh TPHU HEOOXOTUMOCTH CEPHUI0 TPSMBIX H3MEPCHHH,
Ompeessis CpelHee 3HAueHHE H3MEpsIeMOol BETHUYUHBI ((POKyCHOE
paccrosiHue coOmparomeil JuH3bI), OOOCHOBBIBATH BBIOOpP crocoba

HU3MEpeHHs (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3UUYECKUX BEIHYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHU: IJIaHUPOBATh HCCIEIOBAaHUE,
CaMOCTOSITENIbHO cOOUpaTh YCTaHOBKY, (HUKCUPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIWYMH B BHJAE TaOIUIU

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOJUTHh KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJINYMH: IIJIAHUPOBATh
U3MEpeHusi, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITNOJHAThH
MU3MEPEHMS], CIIEAys] IPENI0KEHHOW NHCTPYKLHH, BBIYUCIIATh 3HAYEHUE
BEJIMYUHBl M aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C Y4ETOM

3aJJaHHOM MOTrpeIIHOCTHU I/IBMepeHI/Iﬁ




1.13

coOmoaTh TIpaBWja TEXHUKH O€30MacHOCTH Tpu  pabore ¢

1a00paTOpHBIM 000pYyI0BaHUEM

1.14

pa3inyaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJEINeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIN HCTOUYHUK
CBETa, JIy4, TOHKAas JMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHAS

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh TMPUHLMIIBI JAECHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C OIOPOHM HAa MX ONHCAHUS, UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (QU3MYECKUX SBICHUM U HEOOXoAHMbIE (U3UUECKHe

3aKOHOMCEPHOCTHU

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMAaTUYHbIE PUCYHKHM  HM3Y4YCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TIPOLIECCOB MPHU PELIEHUH Y4eOHO-NPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JUUISl MOCTPOEHUS] M300pakeHUN B IUIOCKOM

3epKajie u coOuparoIeii JuH3e

1.17

NPUBOAUTh TpPHUMEPbl  (HaxXomuTh HWH(OpPMAIMIO O TpUMEpax)
MIPAKTUYECKOI0 MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU JUIs1 o0ecrieueHnss 0€30MacHOCTH TpU o0paleHuu ¢ mpudopamu
U TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHHSI 3[I0POBbS U COOJIOICHHS

HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKPYXKAIOLEH cpejie

1.18

OCYIIECTBIISATh MOUCK HH(MOpManuu (HU3UIECKOTO CONEPIKAHUS B CETH
WNHTepHeT, caMocTosTeNnhbHO  (GOPMYIUPYS TOUCKOBBIH  3ampoc,
HaxXoJUuThb nyTu ONpCACIICHUA AOCTOBCPHOCTU HOHy‘IeHHOI\/'I
uH(bOpMallMd Ha OCHOBE HMEIOLIMXCA 3HAHUW M JOMOJTHHUTEIbHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MPH  BBINOJHEHWH  YYEOHBIX 33JaHUN  HAay4dHO-
HOMYJISIPHYIO JINTEPaTypy (PU3MYECKOTO COJACpXKAHUSA, CIPABOYHBIE
MaTtepuainsl, pecypcbl cetu  MHTepHer; BimameTts  mpuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHUs HMHPOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
MHPOPMALIUU U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOrO COAEpIKaHMS,
nyOJINYHO MIPEACTaBIATh pe3yabpTaThl IIPOEKTHOMN WU
UCCJIEIOBATENIbCKON JEATEIIBHOCTH, IIPU 3TOM T'PaMOTHO HCIIOJIb30BaTh

W3YyYCHHBI TOHATUHHBINA ammapaT H3y4aeMoro pasaena (QHU3UKH U




COIMPOBOXATh BHICTYIUICHHE TpE3eHTAalHuel ¢ Y4ETOM OCOOCHHOCTEM

ayauTOpun CBCPCTHUKOB

1.21

IPU BBIMOJIHEHUN Y4YEeOHBIX MPOEKTOB M HCCIEIOBaHMN (PU3MUECKUX
IPOLIECCOB pacHpeAesaTh OOS3aHHOCTH B TIPYyNIE B COOTBETCTBUU C
IIOCTABJIEHHBIMU 3aJ]a4aMH, CJIEJUTH 3a BBIIIOJHEHUEM ILIaHA JEHCTBUI
U KOPPEKTHPOBaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaJ B
JESTEIBHOCTD IpyIIIbI, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTrbh KOH(PINKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 31€eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEIO MHUPA

11

®duzuka — Hayka O TpHUPOAC. SBnenus IpupoabI.
dOu3ndIecKue SIBJIICHUA: MEXaHHUYCCKHC, TCIIJIOBBIC,

SJICKTPUYICCKNEC, MAIHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnueckre  BeMMUMHBL.  VI3MepeHune — QU3MUECKUX
BEJIWUYVH. duznueckre  TpUOOPHI. [TorpemHocTh

U3MepeHnii. MexXyHapoiHasi CHCTEMA eTUHUIT

1.3

EcrecTBeHHOHaY4HBI MeETOJ MO3HaHMA: HaAOJIIOACHUE,
ITIOCTAHOBKAa HAy4YHOT'O BOINPOCA, BBIIBM)KCHHUE THIIOTE3,
HKCIEPUMEHT 10 TPOBEpKE THUMOTEe3, OObSICHEHHUE

HaOJIFOIaEMOTO SIBJICHUS

1.4

Onucanne PU3NYECKHX SBICHUN C TIOMOIIBIO MOIeIeH

1.5

[TpakTuueckue pabOTHI:
H3mepenue paccTossHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
Ornpenenenne pa3MepoB MaJbIX TEJ.
N3mepenune TemriepaTypbl MpU MOMOIIU KUIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYypPBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpHI.

OMBITHI, JOKA3BIBAIOIINE TMCKPETHOE CTPOCHUE BEIIECTBA

2.2

I[BI/I}KCHI/IG qacTun BCIICCTBA. CBs3b CKOpPOCTHU

JBUKEHUS 4aCTHUL] C TeMIIepaTypoi. bpoyHOBCKOEe NBUXKEHHUE,

muhdy3us

2.3

B3aHMOHeﬁCTBHe JacTull BCUICCTBA: IIPUTAKCHUC U

OTTAJIKNBAHHC

2.4

AFpeFaTHI)Ie COCTOSAAHUA BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTEH U TBEPABIX (KPUCTAJUITMUECKUX) Tell. B3aumocBs3b




MCKOY CBOMCTBaAMH BCHICCTB B  pPasHbIX arperaTHbIX

COCTOSIHUAX U UX ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 OCc0oOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTideckue paboThI:
Onenka auaMeTrpa aromMa METOAOM  psoB  (c
UCIoJIb30BaHueM (hoTorpaduii).
2.6 OnbITel MO HAOMIOMEHUIO TETUIOBOTO  PACHIUPEHUS

ra3os.
OnbIThI o 0OHapyKEHHIO JNEUCTBUSA cui

MOJICKYJIAPHOTO IIPUTAKCHUSA

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JBH)KECHHE
3. Ckopoctb. CpenHsisi CKOpPOCTh IpPH HEPaBHOMEPHOM
' JBUKEHUU. Pacdy€r myTu v BpeMeHH JBUKEHUS
SIBnenue uHepuuu. 3aKOH MHEepLUUH. B3aumozeiicTBue Tein
3.3 KaK MpUYMHA U3MEHEHHUs CKOPOCTHU JIBMKeHUs Tea. Macca
KaK Mepa MHEpTHOCTHU Tella
34 [InotHocts  BemectBa.  CBA3b  IJIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cwita KaK XapaKTepUCTHKA B3aMMOICHCTBUS TEI
36 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl c
' MIOMOIIbIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TspkecTu. Cuila TSYKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOIBXKEHHS U TPEHHE IIOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 CrnoxxeHue cujl, HampaBlICHHBIX [0 OAHON HPSAMOM.
' PaBHozelicTByIOImMAst CUII
[TpakTuyeckue paboOTHI:
OnpeneneHue  CKOPOCTH  PaBHOMEPHOIO  JBHIKCHHS
3.10 (mapuka B KUAKOCTH, MOJECIH  BJIEKTPUUYECKOTO

aBToMoOmiIss W Tak pjainee). OmpezneneHue cpemHei

CKOpPOCTH CKOJIBXXCHHA 6py01<a HJIn  [apukKa 10




HAaKJIOHHOM  1uiockoctd.  OmpeneneHue  MIOTHOCTH
TBEpAOro Tena. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD
pacTspkeHus: (nedopManu) MpY>KUHBL OT HPUIIOKEHHOM
cuibl. ONbITBHL, AEMOHCTPUPYIOIINE 3aBUCHMOCTb CHIIBI
TPEHMUsSI CKOJBXKEHHS OT Beca Tela U Xapakrepa

COIIPHUKACAOIIUXCs HOBerHOCTeﬁ

dusnuecKue SIBICHUS B MPUPOJE: NPUMEPHI IBUKECHUA C
3.11 pa3IMYHBIMA CKOPOCTSIMH B JKMBOM M HEKHBOH IIPUPOJE,

HeﬁCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKEC

3.12 TexHUueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenne TBEpmoro Ttena. CnocoObl YMEHBUIEHHUS H

1 YBEJIMYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCHUMOCTH JAaBJICHHUS raza OT 00bEMa,
' TEMIIEPATYPHI
13 [lepenaya naBieHus TBEPABIMHU TEIAMH, XHIKOCTIMHU H
' razamu. 3akoH [lackamns. [THeBMaTnyeckre MamHbI
3aBUCUMOCTh  JaBJIGHUS  JKHJIKOCTH OT  TJIyOWHBI.
4.4 I'uapocratudeckuii mapagokc. CooOmaronmecs: CoCyIbl.
['mapaBiryecKie MEXaHU3MBI
AtMocdepa 3emnn u atmocepHoe mapieHue. [IpuauHbI
A5 CYIIECTBOBAHMs BO3AYIIHON oOomouku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenue artmocdepnoro pasneHus. I[Ipuboper ams
' U3MEpEeHUs aTMOC(EepHOro J1aBIeHUs
47 JleiicTBHe KHUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEIO.
' BritankuBaromias (apxumMeioBa) cuiia. 3akoH Apxumesa
4.8 [InaBanue ten. Bo3gyxornaBanue
[TpakTueckue paboThI:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOjIe OT 00bEMa
4.9 NOTPYKEHHOW B JKUAKOCTh 4YacTu Tena. OmnpeneneHue

BBITAJIKUBAIONIEH  CWJIBI, JICMCTBYIOIIEH Ha  Telo,

HOI‘py}KéHHOG B JKHUIKOCThD. HpOBCpKa HE3aBUCUMOCTHU




BBITAJIKUBAIOIICH CHJIBI, JCHCTBYIOIEH HAa TEIO0 B
KUAKOCTU, OT Macchl Tena. OmbIThL, 1EMOHCTPUPYIOLIUE
3aBUCHUMOCTh BBITAIKMBAIOIICH CHWJIbI, JACHCTBYIOIIEH Ha
TEJIO B XHUJKOCTH, OT 00bEMa MOrPYKEHHON B JKUAKOCTb
4acTH TeJIa U OT IJIOTHOCTHU KuAKocTu. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAaHUE JOJKHA U ONpPEIEICHUE

€€ rpy30MoAbEMHOCTH

®dusnueckue sBICHUS B IPUPOJIE: BIMSHAE aTMOCHEPHOTO

4.10
JABJICHUS HA )KMBOW OpraHU3M, IJIABaHUE PbHIO
TexHudyeckue ycTpoicTBa: COOOIIAIONIMECS COCY/IbI,
411 YCTPOWCTBO  BOJOMPOBOJA, THUIAPABIMYECKUN  TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHnueckast MOIIIHOCTD
- [IpocTeie  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHas
' iockocThb. [IpaBuio paBHOBecHs pblyara
5.4 [TpuMeHeHne paBuiIa paBHOBECHS pblyara K OJIOKY
«3omotoe mpaBmiio» Mexanuku. KoadduimeHT moie3noro
5.5 JeHcTBUS MexaHU3MOB. [IpocThie MexaHWU3MBI B OBITY H
TEXHHUKE
5.6 [ToTeHnmanbHast SJHEPTUU TEJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunetnueckas sneprus
5 g [TonHass MexaHuyeckass 3Heprus. 3aKOH HM3MEHEHHs H
' COXpaHEHUs MEXaHUYECKON S3HEPTUU
[TpakTideckue paboTHI:
Omnpenenenne pabOTHI CHIIBI TPEHHSI IPU PaBHOMEPHOM
£ g JIBIKEHMM  Tejla 10  TOPU3OHTAJbHOW  IIOBEPXHOCTH.
' HccnenoBanue ycnoBud paBHOBecHs pelyara. V3mepeHue
KIIJ] HaknoHHON miockocTu. M3ydeHue 3aKkOHa COXpaHEHHs
MEXaHUYECKON SHEPTUU
510 @dusnueckre SBICHUS B MPHUPOJAE: phlYarM B TeEJe

YCJIO0BCKa




TexHuueckue yCTpOMCTBA:  pblYar, IIOABUXKHBIM U

5.11 HEMOJIBWKHBIA OJIOKM, HAKIOHHASI TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pa3jiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIONIO)KEHUS  MOJICKYJISAPHO-KWHETHYECKON
61 TEOpUHU CTPOCHMs BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
' OnpIThl, MOATBEPXKAAIOIIME OCHOBHBIE  MOJOXKCHHS
MOJIEKYJISIPHOKMHETUYECKOHN TEOpHH
6.0 Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSIHUN
' BeniecTBa. Kpucrammmyeckue u amopHbIe Tena
63 OOBbsicHEeHHE CBOMCTB ra3oB, KHMIKOCTEH M TBEP/BIX TEN HA
' OCHOBE ITOJIOKEHHI MOJICKYISIPHOKMHETUIECKOI TEOPHH
6.4 CMaunBaHUE U KaWJUISIPHBIE SBJICHUS
6.5 TemnnoBoe pacHIMpeHHE U CKATHE
6 6.6 Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTHIO
' TEIIOBOTO JIBMXKEHHSI YaCTHUI]
6.7 Bayrpennsis sneprus. CriocoObl M3MEHEHUs BHYTpPEHHEH
' HHEPIUu: Terionepeaya U CoBepiieHue padoTbl
6.8 Bunsl Temsonepenadu: TEMJIONPOBOJHOCTb, KOHBEKIIHS,
' U3ITy4YeHUE
6.9 KonnuecTBo TernoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
TermooOMeH ¥ TeMIOBOE paBHOBECHE. YPaBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHue u oTBepeBaHUE KPHUCTAJUIMYECKUX BEILIECTB.
. Y aenpHas TETIOTA MJIaBICHUS
6.12 [Tapoo6pazoBanue u koHaeHcanus. Mcnapenne. Kunenue.




YI[eJ'II)HaH TCIJIOTa Hap006paSOBaHI/IH. 3aBHCHUMOCTh

TEMIICPATYPhbI KUIICHUA OT aTMOC(l)epHOF O JaBJICHUA

6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEII0Ta CrOPaHUS
[Ipuntuner  pabotel  TeruoBbix — apurareneit  KIT/]
6.15 TEIJIOBOrO JBHUrarens. TeroBble JIBUraTeiad M 3allluTa
OKpYXKaroIIeH Cpeabl
3aKOH COXpaHEHUS W MPEBPALICHHS YHEPTHH B TEIUIOBBIX
6.16
npoieccax
[TpakTudeckue paboThI:
OnbITHI no 00HapYKEHUIO JIeUCTBUS CUII
MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OnpITBl 1O BBIPAIIUBAHUIO KPHUCTAJUIOB TMOBAPEHHOU
COJIU WJIU caxapa.
OnpiTel 10 HAONIOACHUIO TEIJIOBOTO PACLIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX Tell.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE IIITPHIIA.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHS.
IIpoBepka ruMoOTE3bl JIMHEHHONW 3aBUCUMOCTH JJIMHBI
517 CTONOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TeMIEPATYyPBI.

Habmonenne m3mMeHeHus: BHYTPEHHEH YHEPTUU Tejla B
pe3ynbTaTe TeIIonepeaadn u paboThl BHEITHUX CHJI.

HccaenoBanue SIBJICHUS TemI000MeHa pu
CMEILMBAHUU XOJOJHON U rOpsYEH BOJIBI.

OrmpeziesieHe  KOJMWYECTBA  TEIUIOTHI, TOJTYYEHHOTO
BOJOM TIPH TEIUIOOOMEHE ¢ HAarpeThiM METaUTHYCCKUM
LMJIMHIPOM.

Onpenenenne yaeabHOU TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCnapeHus.

OrnpezenieHre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEMIOTHI TUTABJICHHMS JIbJIA.




6.18

®dusnueckue SBICHUS B OPUPOZAC: IOBEPXHOCTHOE
HATSDKEHHE W KalWUIApHBIE SBICHUS B  MPHUPOJE,
KpHUCTAJUIBl B TpHUpone, u3nydenue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTA.

6.19

TexHuyeckue  YCTpPOWCTBA:  KamWUIAPBL,  MPUMEpPHI
WCIOJIb30BAaHUS KPUCTAJUIOB, KUJIKOCTHBI TEPMOMETP,
JNATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUIPOMETpbI, IICUXPOMETp, MapoBas TypOuHa,

JABUTATCJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusaiys Tel. [[Ba poia 3IeKTpUUIECKUX 3apsioB
B3aumoneiictBue  3apspkeHHbIX  Tesl.  3akoH  Kyinona
7.2 (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBHSI 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEKTY TETIaMU)
OnekTpuyeckoe mnoje. Hanpssk€HHOCTh AIEKTPUYECKOTO
7.3 nosist. [IpuHIMI Cynepno3uiuu 3MeKTPUYECKUX moyiel (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu »iexkTpuyeckux 3apsioB.  DJIEMEHTapHBIN
7.4 anekTpuueckuil 3apsna. Ctpoenue aroma. [IpoBoaHuku u
JIUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
- DneKTpuYeCcKuit TOK. VYcnoBus CyILIECTBOBaHUS
' AIEKTPUUECKOT0 TOKa. VICTOUHMKHN MOCTOSIHHOTO TOKa
27 JleficTBUS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHM TOK B JKUJIKOCTSIX U Ta3ax
- Onektpuyeckas uenb. Cuiia TokKa. JIEKTPUUYECKOE
' HaIpsiKEHUE
29 CormpoTuBiieHHE MPOBOAHUKA. Y EIHHOE CONPOTHUBIICHHUE
' BEILIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu




7.11

HOCJ’IGI{OB&TCHBHOC u napauiciIibHOC COCOAUMHECHUEC

IMPOBOIHUKOB

7.12

PaGora W MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH

Jxoyins — Jlenua

7.13

SHCKTpI/I"IeCKI/Ie Oocnmu u HOTpC6I/ITeJ'II/I 3HeKTqueCKOﬁ

sHepruu B ObITy. KopoTKoe 3aMbIkaHue

7.14

IlocTossHHBIE MAar"HuThl. B3anMoIeNCTBUE MNTOCTOSHHBIX

MAarHuToB

7.15

MarnutHoe moyie. MarHuTHoe IIoJe 3eMIM M €ro

3HAYEHUE JUTA KU3HU HA 3eMiIie

7.16

OmnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOIO TOKA.

HpI/IMeHGHI/IC OJICKTPOMAardiuTOB B TCXHUKE

7.17

JlelicTBME MAarHUTHOrO MOJiI HAa MIPOBOAHUK C TOKOM.
DIIeKTpOABUTATENIb TOCTOSIHHOTO TOKa. lcmosb3oBaHue
AJIEKTPOJBUraTeNIe B TEXHMYECKUX YCTPOMCTBaX M Ha

TPAHCIIOPTE

7.18

OIBITEI QDapanes. SIBneHune 3JIEKTPOMATrHUTHOMN

nHaykuuu. [pasumno Jlenna

7.19

OnexTtporenepatop. CrocoObl MONy4YeHUs JIEKTPUUECKOM
SHEPruH.  ODJEKTPOCTAHIMM  HAa  BO30OHOBISEMBIX

HCTOYHHKAX SHCPIruu

7.20

[TpakTudyeckne paboOTHI:

OnbITel 10 HAOTIOACHUIO NEKTPU3ALNN TeJ UHAYKIHEH U
MIPHU COMPUKOCHOBEHUH.

UccnenoBanue [O€UCTBUS DIEKTPUYECKOTO TMOJIA  Ha
MIPOBOJITHUKH M TUDJICKTPUKH.

COopka u mTpoBepka pabOTHl AIEKTPUYECKON TN
MOCTOSTHHOTO TOKa.

W3mepenue u peryaupoBaHuE CHIIbI TOKA.

N3mepenue u peryanpoBaHue HaIpsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILIETO 4Yepe3

pPE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPAa M HAIPSKEHUS




Ha Pe3UCTOpE.
OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
AJIEKTPUYECKOTO COIMPOTHUBJICHHUS MPOBOJAHUKA OT €ro
JUTMHBI, IIJI0IAIM ONEPEYHOT0 CEYEHHU U MaTepHalia.

[IpoBepka mpaBuUia  CIOXKEHUS  HANPSKEHUW  IpU
MOCJIEIOBATEIbHOM ~ COCUHEHUU JIByX  PE3UCTOPOB.
[IpoBepka mpaBuia AJis CWIbI TOKA MPU IMAPaLUICITbHOM
coeluHeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO  TOKa, HAYIIETO 4Yepe3  Pe3UucTop.
OnpeneneHde  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMON Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIErO Yepes3 JIAMIIOUKY, OT HAINPSIKEHUs Ha
Heil. Ompenenenne KIIJ[ Harpesarens. MccnemoBanue
MarHUTHOTO B3aMMOJICUCTBHSI TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJISI TIOCTOSTHHBIX MAarHUTOB TPHU
uX 00beIMHEHUH U pasaeneHuu. MccnenoBanue neMCTBUS
ANEKTPUYECKOr0 TOKAa Ha MAarHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTylIkKu C TOKOM M MarHuTta OT CHJIbl TOKa |
HanpaBJIeHUsT TOKa B Karymke. HM3ydeHue pAedcTBUS

MAar"guTHOIO I10JIA Ha MMPOBOJHUK C TOKOM.

Koncrpynposanue u U3y4eHUue paboTHhI
BIIEKTPOABUTATES. H3mepenne KIIJg
ANEKTPOJBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCICIOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ HUHAYKIUUA:
HCCIeNOBaHNEe M3MCHEHHMH 3HAYCHUS U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusudeckue ABJICHUSA B mpupoac: SJICKTPHICCKUC ABJICHUA
B arMocdepe, DIEKTPUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE TI0JIe 3eMJid, Jpeid IMOIOCOB, POJIb

MAar"guTHOI'O IMOJIsA 4J1A )KM3HH Ha 3GMHC, MOJISIPHOC CUSAHUC

1.22

TexHUuecKkue yCTPOWCTBA: AIJIEKTPOCKOI, aMIIEpMETD,

BOJITMETpP, PEOCTaT, CYETUMK DIIEKTPUYECKON SHEPIuM,




9JIEKTPOOCBETUTEIbHBIE  HPUOOPBI,  HarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsr), IIEKTPUYECKHE
NPEIOXPAHUTENHU, O3JEKTPOMArHuT, 3JIEKTPOJBUTATEIb

IMOCTOAHHOI'O TOKa, FTCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Kon snemenra [TpoBepsieMble AJIEMEHTHI COJIEPIKAHUS
pazznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe  OBWKEHHME. MarepuanbHas — TOYKA.
' Cucrema otcuéra
8.2 OTHOCHUTELHOCTb MEXAHUYECKOI'O IBUKEHUI
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe npsimonuHelHoe aBmxeHue. Cpennss
8.4 M MTHOBEHHass CKOPOCTb Tela TMpH HEPaBHOMEPHOM
JIBYKEHUH
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JBIDKEHHUE
8.6 CsoOoanoe magenue. OnbsIThl [anuiies
8 PaBHOMepHOE nBMXKEHHE MO OKpyxHOcTU. [lepuon u
8.7 gactoTa oOpameHus. JIuHeWHas W yrioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBsiii 3akoH HetoToHa
8.9 Bropoii 3akoH Herotona
8.10 Tpernii 3axon HeroToHa
8.11 [TpyHIMI CyneprO3ULUHN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CUlia TPEHHUS CKOJIbKEHHUS, CUJIa TPEHUS
' MIOKOS, IPYTHE BUIbI TPEHUS
8.14 Cuma TSDKECTH W 3aKOH BCEMHPHOTO TSATOTCHUSI.

Yckopenue cBOOOTHOTO TaACHUS




JBmxenue ninanet Bokpyr Comnnua. IlepBast kocmuueckas

815 ckopocTh. HeBecoMOCTb U meperpy3ku
PaBHOBecue maTepuanbHON TOUYKH. AOGCONIOTHO TBEPIOE
8.16
TEJIOo
8.17 PaBHOBecue TBEPAOro Tema C 3aKPEIUIEHHOM OCBIO
' BpaueHus. MomeHt cuiibl. LleHTp Tsxectn
8.18 Nmnynec Tena. M3mMenenne ummynsca. IMIynbe cuitb
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTrBHOE BUKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.9 Pabora cun TspKeCTH, ynpyrocTtH, TpeHus. CBsi3b SHEPTUU
' 1 paboThI
8.3 [lorennuanbHass  SHEprust  Tena, MOAHATOTO  HaJ
' MIOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHuuanbpHast S3HEPTUs CKATON MPYKUHbI
Kunetnueckass osHeprus. TeopemMa O KHHETHYECKOU
8.25
SHEpPIrun
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrun
[IpakTuyeckue paboTHI:
Ompenenenue cpenHel CKOPOCTH CKOJIBXKEHHUsS Opycka
WIA [JBW)KEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHnue YCKOpEHHs Tella TPU PaBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
8.7 [IpoBepka THUNOTE3bl: €CAM TPH PABHOYCKOPEHHOM

JBYDKEHUM 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KaK
PSI HEUETHBIX YHCET, TO COOTBETCTBYIOIINE MTPOMEKYTKHI
BPEMEHH OJITHAKOBBHI.

HccnenmoBanue 3aBHCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS
OT CWJIBl HOpPMalbHOTO JAaBieHus. OnpeneneHue
Kod(puIMeHTa TPEeHHUS CKOJIbKeHus. OmnpeneicHue
KEcTKOCTH TpYKuHBL. Ormpenenenue pabOTBI  CHIIBI

TPCHUA IIpu  paBHOMCPHOM  JBHMXKXCHHMM TEC€jla IO




TOPU3OHTAIFHON MoOBepxHOCTU. OmnpezneneHue padOTHI
CWJIBI YIPYTOCTH IIPU MOABEME I'Py3a C UCIOJIb30BAHUEM

HEIOABUKHOIO U MOJABHKHOT'O OJIOKOB

dusnueckue SABJICHUS B mpupoac: MpHUIMBBI U OTJIMBEI,

8.28 nBwkeHue tmiaHer COJHEYHOM CHUCTEMbl, PEAKTUBHOE
JBI)KEHUE KUBBIX OPTAHU3MOB
8.99 TexHuyeckue  yCTpPOMCTBA:  COMAOMETpP,  JIaTYUKHU

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JABUKCHUC. OcHoBHbBIC XapPaKTCPUCTHUKU

- KOJIeOaHMl: IEPHO/I, YaCTOTa, aMILUTUTY/Ia
9.9 MaremaTrnueckui u NPYKUHHBINA MAasITHUKH.
' [IpeBpainieHre sHEPTUn NpHU KojaeOaTeIbHOM ABHKEHUH
03 3aryxatomme KosneOaHusa. BbIHYyXIeHHBIE KOJICOaHUS.
' Pe3onanc
Mexanuyeckue BOJHBL. CBONCTBAa MEXaHHMYECKHX BOJIH.
Y [IpomonbHBIE W TIONIEpEYHBIC BOJIHBL J[MMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHus. MexaHnuecKrue BOJIHBI B
TBEPIIOM Telle, CEHCMUUECKUE BOTHBI
9.5 3Byk. [')poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 Nudpa3Byk u yiapTpa3Byk
[TpakTuyeckue paboOTHI:
OmnpeneneHue  4acTOTBl W Hepuoja  KoJjieOaHMi
MaTEeMaTHYECKOTO MasTHHUKA.
Omnpenenenue  4acTOTBl W Hepuoja  KoJjeOaHMi
NPYKHHHOTO MasiTHUKA
97 HccnenoBanme  3aBUCMMOCTH  TepHoJa  KoJeOaHH
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIUHBI HHTH.
HccnenoBanne  3aBUCMMOCTH  TNEpHoAa  KoJeOaHUM
NPY)KHHHOTO MasiTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBHUCUMOCTH nepuoaa KoseOaHuit rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U >KECTKOCTH
npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus
9.8 dusnyeckue SBICHUS B MPUPOJE: BOCHPUSATHE 3BYKOB




KUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMHYECKHE BOJIHBI,
IyHaMH, 9XO0
99 Texnuueckue yCTpOHCTBA: 93XOJIOT, HCIOJIb30BaHUE
' yIIbTpa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH
10.2 [Ixana 371eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas Ipupoaa csera. CKOpPOCTb CBETA.
' BonHoBebIe cBolicTBa cBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne cBOWCTB JIEKTPOMAarHUTHBIX BOJIH C IIOMOLIBIO
MOOUIBHOTO TenedoHa
Odusuueckre SBICHUS B IpHUpoje: OHOJOTrHYEcKoe
10.5 NENCTBUE BHUJIUMOTO, yIbTPauoIE€TOBOIO u
PEHTTEHOBCKOTO M3ITYYCHHIA
106 Texnunueckue YCTPOUCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBS3H
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsamonnHeHOE pacpoOCTpaHEHNE CBETA
Otpaxenue ceera. [lnockoe 3epkaiio. 3aKOH OTpa)keHUs
11.3
cBeTa
114 IIpenomiienne cBera. 3akoH mpenomiieHus ceera. [TomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11 11.5 JIunza. Xog nydeii B THH3E
116 OnTnueckas cucreMa (oToamnmnapara, MHUKpPOCKONa U
' TeJecKona
117 I'maz kak onTtuueckass cuctema. biauzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enmoro cBera B crnekTp. OnbiTel HpioTOHA.
' CrnosxeHue crieKTpaibHBIX LIBETOB. Jlucnepcus cBeta
11.9 [TpakTudeckre pabOTHI:




HccnenoBanue  3aBUCMMOCTH  yIVIa  OTpa)KCHUSA
CBETOBOI'O JIy4a OT YIJIA [1aJ{CHHUs.

N3yuenne xapakTEepUCTHK H300pa)KeHUs MpeaMeTa B
IIJIOCKOM 3€pKaje.

HccnenoBanue  3aBUCHMOCTH  yIVIa  IIPEJIOMIICHUS
CBETOBOIO Jyya OT yIja MaJeHUs Ha TPaHMULE «BO3LAYX —
CTEKIIO».

[Tonyyenne u300pakeHUH C MOMOILBIO COOHMpAroIIeH
JIMH3HI.

Omnpenenenne (GOKyCHOTO pacCTOSIHUS M ONTUYECKOH
CHJIBI COOMPAIOIIEH JINH3HI.

OMnBITH IO Pa3IOKEHUIO OEIOro CBETa B CHIEKTP.

OnpITl MO BOCHPUATUIO LBETA NPEIMETOB IMpPU UX

Ha6J'IIOJICHI/II/I 4cpe3 IBCTOBLIC (l)I/IJ'IBTpLI

@dusnueckue sBIEHUS B Ipupone: 3arMeHuss CoiHua u

11.10 JIyHbI, 1BETa TEJ, ONTHUYECKHE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texanueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

' ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA

191 Omeitel Pesepdopna w mmaneTapHas MoJeTb aToMa.
' Mogens aroma bopa

199 Hcnyckanne u noriounieHue cBera aroMoM. KBaHTBHI
' JIuneityatble CIEKTPHI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs

194 Crpoenue atomHoro sapa. HykioHHas Mozienb aToOMHOTO

12 ' siapa. M3zoTombl

125 PannoaktuBHbie npeBpamenus. llepuon mnomypacmnana
' aTOMHBIX SIAEP

126 Snepuble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsAIOBOTO U
' MaccoBOI0 YHCE

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peakuuu cunresa u nenenus saep. VcTouHuku sHEpruu

Couniia u 3831




Snepnas  sHepretuka. [lelicTBuEe  pagMOAKTUBHBIX

129 U3JIy4YEHUH Ha KUBbIE OPraHU3MbI
[TpakTyeckue paboTHI:
HaGmromenne CrutommHbIX ©W - JIMHEHYATBHIX  CIIEKTPOB
1210 U3ITy4EHUs.
HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUN YACTULBI 110
TOPMO3HOMY IyTH (110 hoTOrpadusm).
N3mepenue paauoakTuBHOro (oHa
@usnueckne SBICHHUS B TPHUPOJAE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iyuu,
12.11 paIMOaKTUBHOE W3JIyYECHHE TPUPOJHBIX MHUHEPAJIOB,
JNEUCTBAE pPAJUOAKTUBHBIX U3IyYCHHM Ha OpraHu3M
4eJI0BEKa
1212 Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUYaJIbHBIN JO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NMPoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiembie TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM 0230BOro
YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero oopasosanus Ha ocHope PI'OC

[Tlonumanue ponu  u3ukm B HAaydyHOW  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MO03HABAEMOCTH SIBJICHUI MPUPOIBI, O POJIU IKCIIEPUMEHTA B (DU3UKE, O
cucreMooOpa3yronieli poiin (U3UKA B Pa3BUTUU ECTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTHHA, 00 3BONIONHMU (U3NIECKUX 3HAHUN U UX POJIH B
I[EJIOCTHOW €CTECTBCHHOHAYYHOW KapTHHE MHpPA, O BKJIAJC POCCHHCKHAX
U 3apyOC)KHBIX YYEHBIX-QU3UKOB B pPa3BUTHE HAyKH, OOBSCHCHHE

MIPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHUMA

3HaHUs 0 BUJAX MaTepHH (BEIIECTBO M T0JIE), O IBIIKEHHH KaK Criocode
CYLIECTBOBAHHS MaTEPHH, 00 aTOMHO-MOJICKYISIPHON TEOPHH CTPOCHUS
BellecTBa, O  (U3NYECKOM  CYIIHOCTH  SIBICHUH  IPHUPOJBI
(MexXaHUYeCKHX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE
pa3nuyaTth SBICHUS IO OIHMCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3UUYECKOE SIBIICHHE,
YMEHHE PacIiO3HABATh MPOSBICHUE N3YICHHBIX (DH3MUCCKUX SIBJICHUN B

OKpYyKaromeM MHUPE, BbLACIIAA NX CYILICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

Binianenue ocHOBaMM MOHSATUHWHOTO anmnapara ¥ CUMBOJIMYECKOTO sI3bIKa
GU3MKY ¥ UCTOJb30BAaHUE MX ISl pelIeHUs y4yeOHbIX 3a7ay; yMEHHE
XapaKkTepu30BaTh CBOWCTBA Tel, (hU3MUECKHE SBICHHS U TIPOIECCHI,

HCIIOJIb3YA (i)YH)IaMeHTaHI)HBIG 1 OMIIMPHUYCCKUEC 3aKOHBI

VMenue onmchIBaTh HU3Y4YCHHBIC CBOICTBA TEI U @HSH“ICCKI/IC SIBJICHUS,

HCIIOJIb3YA (I)I/I3I/IHCCKI/IG BCJIIMYHHBI

Brnagenne oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOmro/ieHnsT TpaBujl 0€301MacHOTrO Tpyda: HalmoaeHrue (U3HYEeCKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY H3
JAaHHOTO Habopa 00opyIOBaHUS MO0 UMHCTPYKIIMH, OMUCHIBATH X0 OMBITA

" 3allMCBhIBATh €T0 PE3YyJIbTAThI, Q)OpMYHI/IpOBaTL BBIBOJbI,




MPOBEICHUE MPSIMBIX M KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEINUMH:
yMEHUE IUJJaHUPOBAaTh  HM3MEpPEHHs, CaMOCTOSATEJbHO  cOOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY 10 MHCTPYKIMH, BBIYUCIIATH 3HAUECHUE
BEIMYMHBl W AaHAJIU3UPOBATH IIOJIYYEHHBIE pE3YNbTAaThl C Y4ETOM
3aJJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IPOBEICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  MCCIIEIOBAHUM;
CaMOCTOSITEJIbHO ~ COOMpaTh  AKCIEPUMEHTAIBbHYI0  YCTAaHOBKY U
IIPOBOAMTH UCCIENOBAHUE IO MHCTPYKLMH, MIPEICTABIATH MOTYyYCHHbIE
3aBUCUMOCTH (U3WYECKUX BEJIWYUMH B BUJE TaOIuI U TpaduKoB,
YUUTBIBaTh  MOTPEUIHOCTH, JeNlaTh  BBIBOJBI IO  pe3yJibTaTaMm

HUCCICI0BaHUA

[lonuMaHne  XapakTepHBIX  CBOWCTB ¢busznyeckux  Mojeneu
(MaTepuanbHasi TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, MOAEIH CTPOSHUS
ra3oB, JKHJAKOCTEHd M TBEPIABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOIO sJipa) U YMEHHUE MNPUMEHATh WX JUIS

00BsACHEHHS (PU3HUECKUX MPOIIECCOB

YMmeHne OOBSCHATH (PU3MUECKHE MPOIECCHI M CBOMCTBA TEl, B TOM
yuclie M B KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOI'O
XapaKkTepa, B YaCTHOCTH, BBIABIIATH NPUYUHHO-CIEICTBEHHBIE CBA3U U
CTPOUTH OOBSCHEHHE C OMOpPO Ha M3y4YCHHbIE CBOMCTBA (PM3NUYECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH

YMeHue pemath pacu€THble 3amauu (Ha 6a3e 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIONINE (PU3MUECKUE BEIINIHHBI,
B 4YaCTHOCTHU, 3aIlMCbIBAaTb KpPATKOC YCJIOBHUC 3aJayu, BbIABIIATH
HEJOCTAIONINe JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOANUMBIE
sl €€ pellleHHs], WCIOJb30BaTh CIPABOYHBIC JaHHBIC, MPOBOINTH
paC‘-IéTBI U OHLCHHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'0O 3HAYCHUA
(bu3NYeCKOil BEIIMYMHBI, YMEHHE ONPEIEIIATh Pa3MEPHOCTh (PU3NIECKOM

BCJIIMYHHEI, HOJ'Iy‘IGHHOﬁ IIpu pCHICHUH 3ala4r

YMeHue  XapakTepu3oBaThb  NPUHLUINBl  JACHCTBUSA  TEXHUUYECKUX
YCTPOHCTB, B TOM 4HCJIE OBITOBBIX NPHOOPOB, M HPOMBIIIICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO MX ONHUCAHUIO, UCIOJb3YS 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH M HEOOXOAUMbIE (QU3NUYECKHE

3aKOHOMEPHOCTH

10

YMmenue HUCIIOJIB30BATh 3HaHUA (6] (1)I/I3I/I‘-ICCKI/IX SABJICHUAX B




MIOBCETHEBHOM JKM3HU 1151 o0ecrieueHus 0€301MacHOCTH IpU 00paleHun
C OBITOBBIMH MPUOOpPAMH U TEXHUYECKHMMHU YCTPOMCTBAMHU, COXPAHEHHS
30POBbSI W COONIONCHHS HOPM OSKOJIOTHYECKOTO IIOBEICHUS B
OKpyXKarolied cpelne; MOHMMaHME HEOOXOAMMOCTH TPHUMEHEHHS
OOCTIDKEHUH ~ (U3WKA W TEXHOJOTHA  JIs  palMOHAIBLHOTO

MpUPOIAOITIOJIb30BAHUA

11

OneIT moOuWCKa, MpeoOpa3oBaHUS U MPEICTaBICHUS HHPOPMAIUU
(U3HYECKOTO CONEPIKAaHUSA C HCIOIb30BAaHUEM HWH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJIydeHHOW MH(pOpMalMM Ha OCHOBE HMEIONIUXCS 3HAHUW U
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB;  YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJIHCHUHM YYE€OHBIX 3a/laHUi HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3UYECKOTO COJEepKaHus, CIHPaBOYHBbIE MaTEpHalbl, PECYpPChl CETH
WurteprHer; BrnaacHue  0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUS
uHpOpMAllMK W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; YMEHHUE
CO03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIEC U YCTHBIE COOOIICHHS HA OCHOBE

I/IH(i)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMBbBIX HA OI'D

1O ®U3HUKE
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKMUE ABJIEHU A
11 Mexannueckoe  IBWXKEHHE. MarepuanbHas —Touka. Cucrema — oTcuéra.
' OTHOCHTEIBHOCTD JBHIKCHHSI
PaBHOMepHOe U HepaBHOMepHOE ABrKeHHe. Cpeusist ckopocts. Dopmyna s
1.2 BBIUUCIICHUS cpeaHeii ckopocTh: V = S/t
PaBHOMEpHOE TPSAMOIUHEHHOE IBUXKCHHE. 3aBUCUMOCTh KOOPAWHATHI Tella OT
BPEMEHH B CIIydae paBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
1.3 ) =x,+vt
I'padyiky  3aBUCUMOCTH OT BpPEMEHH IS TPOEKIUH CKOPOCTH, MPOCKIHH
MepEMEIICHUS, TyTH, KOOPMHATHI IPU PABHOMEPHOM MPAMOJIUHEHHOM JBHIKCHUH
3aBHCHMOCTh KOOPAHMHATHI Tela OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUS:
2
Self) =vg, =i+ ay = ;
2
®dopmyinibl  JUISI TPOCKIMK TEPEMEIEHUS, TMPOCKIUU CKOPOCTH U TPOCKIMU
YCKOPCHHUS TP PABHOYCKOPEHHOM TPSAMOJUHEHHOM JBH)KCHUU:
1.4 s.(D=vy,1+a, =,
2
U.\'U) =Upy T, 1,
a,(f)=caonst,
uh.: — u-_l.: =2a,s,
I'paduiky 3aBHCHMOCTH OT BPEMEHH JUIS TPOCKIMH YCKOPEHHS, MPOCKIHH
CKOPOCTH, TPOEKIUH TIEPEMEIICHUs, KOOPJMHATHI TPHU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboanoe mageHne. Dopmyibl, ONMUCHIBAIOIIUNE CBOOOJHOE MaJCHHE Tela II0
15 BEPTUKAJIH (IBU)KCHUE Tella BHU3 WIH BBEPX OTHOCHUTEIFHO IMOBEPXHOCTH 3EMIIH).

I'padyky 3aBUCUMOCTH OT BPEMEHH [UIS NPOCKIMHU YCKOPEHHS, HPOCKIHH

CKOPOCTH 1 KOOPAWHATEI ITPpU CB060,[[HOM MNaaCHUU TCJia IO BEPTUKAIN




CkopocTh pPaBHOMEpPHOTO [JBHXKEHHMS Tela 10 OKpykHocTH. Hanpasinenue
CKOPOCTH.

®opmysia ISl BBIYHCICHHUS CKOPOCTH 4YEpe3 pPaauyC OKPYKHOCTH M TEPUOJ

oOparieHus:
2R
=
T

HCHTpOCTpCMI/ITCJILHOC YCKOPCHHUC. HaHpaBHCHI/Ie HOECHTPOCTPECMUTCIILHOT O

1.6 yckopeHusi. @opMmyina 71l BEIYUCICHUS YCKOPEHUS:
2
_w
WTR
®dopmyra, CBI3BIBAIOIIAS IEPUO M YACTOTY OOpaIEHUS:
1
V= —
T
Macca. [TnotHocTs BemecTBa. @opmyia Jijisi BBIYUCICHUS TIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (usznueckas BenuunHa. CIoKeHUe CUil
19 SBnenune unepuuu. [lepsorit 3akoH HproToHa
Bropoii 3axoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTbh BEKTOpa YCKOPEHHUs Tejla U BEKTOpa CHUJIbI, IEUCTBYIONIEH HA
TEJI0
Bzaumoneiictue ten. Tperuii 3akon HeroToHa:
1.11 F. 21 T _Fl—>2
Tpenue nokost U TpeHue ckoibxkeHud. Gopmyna s BHIYUCICHUS MOAYJS CHUIIbI
1.12 TPEHUS CKOJIBbKEHUS:

Fxp:FL'N




1.13

Hedbopmaruss Tenma. Ympyrue W Heynpyrue nedopmaiuu. 3aKoH YIPYyrou

nedopmanuu (3akoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOC TSITOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUA:

my -m,
F=G —L1 2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO MaCHHS.
dopmyna 1715l BBIYUCICHUS CHITBI TSDKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBwmxenue minanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynibe Tenna — BeKTopHas pu3ndecKas BeIMINHA.
p=mi

Nmnynbe cucremsl Ten. U3MeHeHne umiysbca. IMIynbe cuiibl

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa JIA 3aMKHyTOfI CHUCTEMBI TCJI:
D=+, U, =const

PeakTtuBHOE IBHKEHUE

1.17

MexaHuueckas pa60Ta. CDOpMy.]'Ia JJIs1 BBIYHMCJICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexanuueckas MOIIIHOCTE:

nN=4
r

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUs. d)opMyna JJI BBIYHUCIICHUA

KUHETUYECKON IHEPTUU:

HE)E
Ep=—r

Teopema o knHeTHUECKOM YHEPrun. PopMyria il BEIYMCICHHUS IOTECHIUAIBHON

OHCPIuu TCjia, IHOJHATOIO




Hag 3eMIIEii:

E,= mgh

1.19

Mexanndeckas OHCPIUA:

E=Efr+£p

3aKOH COXpaHEHMSI MEXaHUYECKOHN sHepruu. @opmyiia JJisl 3aKOHA COXPaHEHUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE cUJI TpeHus: E = const.

HpeBpaLueHI/Ie MEXaHUYECKOHN OHCEPIUU IIpHU HAJINYHUU CUJIbI TPCHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuiisl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasrxHBIN 1 HeTTOABKHBIN O6510KK. KIIJ] mpocThIx MEXaHU3MOB,

n= Anonesaas
14'3&1’11&‘1&13:&& A

1.21

JlaBiieHre TBEPAOTO TENa.
dopmyiia s BBIYACICHUS JaBICHUS TBEPIOTO Tela:

_F
P=73-

JaBnenue ra3za. ATMochepHOE JTaBlICHUE.

FI/I,I[pOCTaTI/I‘ICCKOG AaBJICHUC BHYTPH KUIAKOCTHU.

@opMyia 1 BBIYMCIICHHS JaBJICHUs BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnuueckuii npecc

1.23

3akon Apxumena. dDopmymna IS ONPEACIICHHsS]  BBITATKHBAIONICH

JEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTD WM ras:

Fo =PEV

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B U BO3QYXOILIaBAHUC

CHIIBI,

1.24

Mexanndeckue Kojiebanus. AMILTUTY/Ia, IIEPUOJT M YacToTa Konebanuii. opmyia,




CBSI3BIBAIOIAS YACTOTY M MEPHO/I KOJIeOaHUI:

1.25

MaremMatnueckuii W IpYKUHHBIA MasTHUKW. lIpeBpamieHue sHeprum Ipu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTYXaIOIJ_[I/Ie KoJIeOaHus. BLIHY)K,HGHHBIG koJsiebanus. Pe3oHanc

1.27

MexaHu4ecKrue BOJIHEL. HpOIIOJ'ILHBIC U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHbI H

CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

L=v-T

1.28

3ByK. ' pOMKOCTB 1 BbICOTa 3BYKa. OTpakeHHE 3BYKOBOU BOJIHBI HAa TPAHMIIE JIBYX

cpea. MHdpa3Byk U ynbTpa3BykK

1.29

Ilpakmuueckue pabomol

N3Mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTHU
MPYXKUHBL, KOIPGHUIIMEHTA TPEHUS CKOJIBKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpPEIHEH CKOPOCTH JBM)XKEHHS OpycKa 1O HAKJIOHHOW IUIOCKOCTH;
YCKOpEeHUs1 OpycKa MpH ABUKEHUH 110 HAKJIOHHOM TJIOCKOCTH; YacTOTHI U TIEPHO/Ia
KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA, YacTOThl M TIepHoJa KoJeOaHu
MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO HA phIYar; paOOThI CHIIBI
YOPYTOCTH MPHU TOIBEME TPy3a C IIOMOIIBI0 HEMOABUKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOABEME TPy3a C IMOMOIIBIO MOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00BbEMA MOTPYKEHHONM YacTH
Tejla W OT INIOTHOCTH >KHJIKOCTH, HE3aBHCHUMOCTH BBITAJKMBAIOIMIECH CHIIBI OT
MAacChl Teja; CUJIbI TPEHHUS CKOJBKEHHUS OT CHJIbl HOPMaJbHOTO JAaBJICHHUS U OT
poaa TMOBEPXHOCTH; CWJIbl YNPYTOCTH, BO3HUKAIOWICH B IMPYXKUHE, OT CTENECHHU
nedopMalui IPYXKUHBI; YCKOpEeHHs Opycka OT yrjla HakKJIOHA HaIpaBJIsSIONICH;
nepuoAa (J4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HHUTH; TIEpUOJa
KoJeOaHu MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U JKECTKOCTH MPYKHUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTH Tepuojaa KOJeOaHMM HUTSHOTO MasTHHUKAa OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS phluara

1.30

Dusuueckue s61eHUA 8 NpUpooe: TIPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTAMU
B JKMBOM M HEXUBOH INpUPOJE, NEHUCTBHE CWJIbI TPEHUS B IPHUPOAEC U TEXHHKE,
IPWINBBL W OTJIMBBI, ABWKECHHE IUIaHET COJHEYHOM CHCTEMBI, DPEAaKTHBHOE
JIBYDKEHHUE KUBBIX OPTaHU3MOB, PhIYard B TeJl€ YeJI0BEKa, BIMIHUE aTMOC(EPHOTO

JaBJICHUS Ha JKUBOH OpraHu3M, IIaBaHUEC pBI6, BOCIIPUATHUE 3BYKOB KMBOTHBIMH,




3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

Texnuueckue yCWZpOLVlCI’I’lGCl.' CIIMAOMETP, AATYUKU IIOJIOXKCHUSA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, IIOAINIMIIHUKH, PaAKCTbhl, pblyar, HO,HBH)KHBIﬁ u

Hel'IO,I[BI/I)I(HBIﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTH, IPOCTBIE MECXaHU3MbI B 6BITy,

L3l cooOmIarmecss Cocylbl, yCTPOHCTBO BOJOIPOBOJA, TI'HIPABIUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIONIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOSHUS BEIIECTBA.

2.1 Mopenmu  TBEPAOTO, JKUAKOTO M  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannumaeckue u amopgHbie Tena

25 JlBmkenne dactuil BemecTBa. CBSI3b  CKOPOCTH  JBWJKCHUS  YacTHI[ C

' TeMriepatypoil. bpoyHoBckoe nBrkenue, muddys3us

2.3 CMaumnBaHue U KaWUISIPHBIE SIBICHUS

24 TemoBoe pacmmpeHue u cxaThue

2.5 TermoBoe paBHOBECHE

26 Buytpennsas osHeprus. PaGota u Temonepenadya Kak CIOCOObI H3MEHEHUS

' BHYTPEHHEHN HEPTUU

2.7 Bune! Temnonepenadn: TeIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxxaenue tei. KonndectBo TemoTsl. Y aenbHast TEMTOEMKOCTb:

2.8 O=cm( I,—4 )
3aKOH COXpaHEHHsS SHEPrHMH B TEIUIOBHIX MpoIeccaXx. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9

O +0,+..=0
Ucnapenue u konaeHcauus. V3MeHEHHE BHYTPEHHEW JSHEPruM B IIPOLECCE
210 ucnapeHus M KoHjaeHcauuu. KumeHue KuAKOCTH. Y[enbHas — TeIIoTa
' napooOpazoBanusi: L = Q/m
2.11 BraxxaocTs Bo3myxa
212 [InaBnenue u kpuctaumsanus. FiaMeHeHue BHyTpeHHEH SHEPTUuu MPH TUIaBICHUU

" KpUCTAJJIN3allu. YV aenbpHas TEMIOTa MIaBICHUS:




BHy'TpCHHSISI OHEPIusa CropaHus TOIJIMBA. YV aenpHas TemioTa cr OpaHus TOILIUBA: (

2.13 =Q/m
2.14 [Tpunnuns! paboTs! TemnoBbix Apurateneit. KI1/l rerioBoro apuratens
IIpakmuyeckue pabomul
W3mepenue ynenpbHOM TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIMYeCTBa
TEIUIOTHI, TIOJYYEHHOT0 BOJOW KOMHATHOHM Temmeparypbl (MKCUPOBAHHOM Macchl,
B KOTOPYI ONYUIEH HarpeTblii ILWIMHApP;, KOJWYECTBA TEIJIOThI, OTJAHHOIO
2.15 HarpeThiM LWJIUHAPOM, MOCJE OMYCKaHUS €ro B BOJy KOMHATHON TEMIIEPaTyphl;
OTHOCUTENIFHOM BJIAXXHOCTH BO3/1yXa; YAEIbHOW TEIUIOTHl IUIABJICHUS JIbJA.
UccnenoBanue u3MEHEHUs TEMIIEpaTypbl BOABbI IPU PA3IUYHBIX YCIOBUSAX;
SIBJICHUSI TEIJIOOOMEHa MpPH CMEIIMBAHUM XOJOJHOW M ropsyeil Bojbl; mpoliecca
UCIapeHus
DQusuueckue A6NeHUsA 6 Npupooe: TOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIC
2.16 SIBJICHUS B TPUPOJIC, KPUCTAUIBI B Tpupoze, u3nydenue CoJHIIA, 3amMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPHl MCIIOIb30BaHMs KpPUCTAJIOB,
217 KHUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
. JIOMOB, THTPOMETpHI, TICUXPOMETp, MapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpusaiys Tei. /[Ba BUa 3JIEeKTPUUECKUX 3apsIOB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiia
34 Onexktpuueckoe mone. Hanpsk€HHOCTh aneKkTpudeckoro mons. [IpuHiun
' CYINEPHO3ULMH IEKTPUUECKUX 0JIEH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux 3apsiioB. JlelicTBUE AJIEKTPUYECKOro IOJISI  Ha
' anekTpudeckue 3apsiabl. [[pOBOIHUKY U TUIIEKTPUKH
[TocTostHHBIN 3neKkTpuyecKkuil TOK. JlelcTBUA 3nexkTpudeckoro toka. Cuia Toka.
3.6 Hanpsokenue.

I =qg/t,U=A/




DJEKTPUYECKOE COTMPOTUBIICHUE. Y ACTHHOE IIEKTPUIECKOE CONPOTHUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE MPOBOIHUKOB:
I =I,:U=U+U,: R=R +R,
1 2 1 1 p
3.9 [TapannenbHoOe COeIMHEHNE TPOBOIHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;:I=1I+1,; Rzﬁ.
CwMmelnanHble COeTMHEHHS IPOBOJHUKOB
Pabota u moutHOCTH 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTtHoe ToJie MNPAMOrO MNPOBOJHHMKA € TOKOM. JlMHuUM
MarHMTHON MHIYKIIUU
313 MarautHoe TII0J€ NOCTOSHHOTO Mar"HuTa. Bj3anMoJeNCcTBHE IIOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM
3.15 Omnertel @apages. SABnenue yeKTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenma
Ipakmuueckue pabomol
N3mepenue AIEKTPUIECKOTO CONPOTHUBIICHUS pe3ucTopa; MOIIIHOCTHU
AJIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
3.16 UccnenoBanne 3aBUCMMOCTH CHJIBI  TOKAa, BO3HHUKAIOMIETO B IPOBOJIHHUKE

(peancmpm, naMnqua), OT HaAIIPpsSKCHUA HAa KOHHOAX IMPOBOJHHUKA; 3aBUCUMOCTU
COIMPOTUBJICHUA OT MAJIMHBI MPOBOJHHUKA, IIOIIAJU €ro MnOnepeHYHOro CCUCHUA U
YACIbHOI'O COIIPOTUBJICHUA.

HpOBepKa npaBujia i1 3JICKTPUYCCKOI'O0 HAIPSKCHUA IMPU MOCICIO0BATCIIHEHOM




COCAUHCHHNU TIPOBOAHHUKOB, IIpaBWJia I CHWIbI 3JICKTPUYCCKOTO TOKa IIpU

napajiyiecJIbHOM COCAUHCHUHN ITPOBOAHUKOB (pe3I/ICTOpH u J'IaMl'IOLIKa)

Qusuueckue sA6leHUs 6 npupode: OHIEKTPUUYECKUE SBIEHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPTaHM3MOB, MarHUTHOE TOJI€ 3eMJIH, Jpeid IMOJIIOCOB,
POJIb MAarHUTHOTO TOJIS IS KU3HH HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JEKTPOCKOI, aMIIepMETp, BOJBTMETP, pPEOCTarT,
CUCTYMK  DJICKTPUYECKOW  DHEPTUH,  SJIEKTPOOCBETUTENBHBIE  IPHOOPHI,
3.18 HarpeBaTeIbHbIe 3JIEKTPOIIPUOOPH! (IPUMEPHI), IMEKTPUUECKUE MPEIOXPAHUTEIH,
AJIEKTPOMATHUT, AJIEKTPOJBUTATENh TOCTOSHHOTO TOKA, TE€HEPATOpP TOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonMHEHOE pacipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cseta
3.4 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosHUE JUH3bl. OnTHuYeckas cuiia
' mua3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruyeckre npudopsl
IIpakmuueckue pabomuwl
H3mepeHne ONnTUYEeCKOH CHIIBI COOMpAromield JIMH3BL, (POKYCHOTO PACCTOSHHS
cobuparomield TMH3HBI (TI0 CBOWCTBY PAaBEHCTBA pa3MEpOB IpeaMeTa M HU300paKeHUs,
396 KOTJIa IIPEeIMET PACIIOJIOKEH B IBOMHOM (poKyce), moKa3aTess MpeoMIICHUs CTEKIIA.

' HccnenoBanue  CBOMCTBA  M300pa)KeHMs, IOJYYEHHOIO C  IOMOIUIBIO
coOuparomiel JIUH3bI, U3MEHEHUS (DOKYCHOTO pacCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yIJIa TPEJIOMJICHHsS CBETOBOIO Jiydya OT yIJla MaJeHHUs Ha TpaHULEe
«BO3/yX — CTEKJIO»

397 Qusuueckue senenuss 6 npupoode: 3armenuss Comnna u JlyHbI, 1Bera Teu,

' OIITHYECKUE sIBIIEHUS B aTMocepe (1BeT HeOa, pedpakuus, paayra, MUPax)

308 Texnuueckue ycmpouicmea: OYKH, TIEPUCKON, (OToanmapar, ONTHYECKUE

' CBETOBOJIBI

4 KBAHTOBEBGIE SIBJIEHU A

i1 PannoaktuBHOCTh. Anbda-, O6era-, raMMma-uznydeHus. Peakuuu anbgpa-u Oera-

paciiaaa




4.2 OmnbiThl Pesepdopaa mo paccesnuto anbga-yactuul. [ImanerapHas Moaens atoma

4.3 CocraB aTomMHOrO siipa. 30TOMBI

4.4 [Tepuon momypacnaja aTOMHBIX siAEp

4.5 SInepHble peaknuy. 3aKOHBI COXPAaHEHUS 3apsI0OBOTO U MACCOBOTO YHCEI
Qusuueckue sA6leHUsi 6 nNpupode. ©CTECTBEHHBIH paIHMOAaKTHUBHBIA  (OH,

4.6 KOCMMYECKHE JIy4d, paJMOAaKTUBHOE M3JIy4€HHE MPUPOJHBIX MHHEPAJIOB,
IeHCTBHE paIMOAKTUBHBIX M3ITy4CHUI HAa OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHAMBHIYaJIbHBIN JO3MMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

[Tepprmkua .M., UBanoB A.U., ®usuka: 7-ii kitacc: 0a30BbIH yPOBEHbB:
yueoHuk, M.: IIpoceemenue, 2024

[Teprimikun .M., IBanoB A.U., ®usuka: 8-i1 kinacc: 6a30BbI YPOBEHbD:
yueonuk, M.: [IpocBemenue, 2024

[leppikun A.B., I'yrauk E.M., ®usuka, 9-it knacc M.: Jlpoda,
ITpocsenienue, 2025

METOJINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
I'pomiiea O.U. "KoHTponabHBIE U CAMOCTOSITENIbHBIE PAOOTHI 110 (u3uke 7-9"

Mockaa, "Ok3ameH"

U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubmnoreka [IOK

OUITN OTkphITHIN OaHK 3a1aHUN



		2026-06-05T18:01:32+0300
	Елена Михайловна Бельтюкова
	я подтверждаю этот документ своей удостоверяющей подписью




