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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKCHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboyeil mporpaMmMbl BOCIIUTAHUS U
KoHnuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

[Iporpamma 10 (u3Mke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUA
COCTaBJICHa HAa OCHOBE TIOJIOKCHHW M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yueToM deaepanbHOi pabouel mporpaMMbl BOCIIUTAHUS U
KOHIICTIIMY TMpernoaBanus yueOHoro npeamera «dDuznkay.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYArONIMXCS W OPraHU3AIMI0 H3yUCHHUS
Gbu3MKKM Ha NESATEeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpeboBanuit ®I'OC OO0 k
TJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4CHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpeyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYCHHsS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIAMETHOTO COJECpPXKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaronmxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ ILETbI0 OKa3aHUA METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O y4EOHOMY TIPEIMETY .

dusnka SBIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (U3MUECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (HHU3NISCKOM
reorpagueii, BHOCHUT BKJIAaJ B  €CTECTBEHHOHAyYHYIO KApTUHY  MHpa,
npefocTaBiIsieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAyYHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0Aa MOTYy4YEeHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne @u3ukun Ha 0a30BOM YypOBHE MpEIIoOJiaracT OBJaJCHHUE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;



HHTCPIIPECTUPOBATL AAHHBIC H HCIIOJIb30BATh HAYYHBLIC AOKA3aTCJIbCTBA
JJIS1 TIOJTYYCHU ST BBIBOJIOBY.

IHenmn wusyueHuss (PU3MKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
OIpe/eNeHbl B KOHLENLIHUM NpenoaaBaHus ydeOHoro mnpenmera «Pusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @enepauuu, peanu3yrOMIMX
OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOrPAMMBI.

[enun uzydyeHust Pu3nKu:

npuoOOpeTeHNEe HWHTEpEca W CTPEeMJICHUS OOYYaloImUXCs K HAYYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTCIUICKTyaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BHUTHE NPEICTABICHUNA O HAYYHOM METOJe TO3HAHUSA B (hOPMHUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3yYCHHS
OCHOB CTPOCHHMSI MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O PO (DU3UKHM IS Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TIPEJACTaBICHHMH O  BO3MOXHBIX  cepax  Oymymiei
poeCCUOHANILHOMN JCSITCIIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K
JadbHEeHUIIIeMy O0yYEeHHUIO B 3TOM HalpPaBJICHUU.

JlocTkeHne 3TUX IieNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ayu:

npuoOpeTeHre 3HAHWA O JUCKPETHOM CTPOCHHHM BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEUINNX pacCYeTHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nUecKux MoOJIeTIeH, TBOPYECKUX u
MIPaKTUKOOPUECHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOTIOIATh MPUPOTHBIE SIBJICHUS U BHITIOJHATH OTIBITHI,
nabopaTtopHble pabOThl U AKCHEPUMEHTANbHBIC HCCICIOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(pOpMaIend (HU3HNUECKOTO COACpPIKAHUSA,
BKJIIOYAsi MH(POPMAIIHMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO CO chepamu MpoPeCCHOHATLHON NeATETHHOCTH, CBI3aHHBIMU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSX (PU3NUECKON HAYKH.



OO61iee yKciio YacoB, PEKOMEHJOBAaHHBIX JIJISl U3yUeHUs (QU3HKU Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B Henemno), B 8 kiacce — 68
yacoB (2 uaca B Hemenmo), B 9 wiacce — 102 yaca (3 yaca B HEHENIO).

[Ipennaraemslii B mporpaMmmMe no (u3MKe MepedyeHb 1abopaTopHBIX padoT U
OTMBITOB SIBJISIETCS PEKOMEHJATENIbHBIM, YUUTENb JieJlaeT BHIOOp MPHU MPOBEJACHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIAUBHUIYAJIbHBIX OCOOEHHOCTEH
oOyyYarommxcsi, CIUCKa IKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COAEPKXAHME OBYUYEHUA

7 KUIIACC
®Du3uKa u e€ poJib B IO3HAHUM OKPY:KaIOLIEro Mupa.

®usuka — Hayka O npupoze. SBieHus npupoasl. OuUznuecKue SIBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npubopsl. [lorpemHocts n3mepeHnii MexayHapoiHas cucTeMa eJuHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd H3Yy4aroT MPUPOLIY.
EcTecTBeHHOHAyUHBI METOJl TO3HAaHUS: HAOJIOJIEHHWE, TMOCTAHOBKAa HAYyYHOTO
BOIIPOCA, BBIIBH)KEHHE TMIIOTE3, SKCIIEPUMEHT O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SIBJICHHUN € TOMOILBIO MOJIENEH

Hemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIECKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. ®Dusnueckue MpuOOPHl U MPOLEaypa NPSAMbIX U3MEPEHUI aHAJIOTOBBIM H
U (HPOBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHne UEHbI IEIEHUS IIKAJIbl U3MEPUTEIBHOIO IPUOOpa.

N3mepenune pacCTOAHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MajbIX TEJ.

W3mepenne temmepaTypbl IIpU ITOMOLIM KUIAKOCTHOIO TEPMOMETPA M

JIaTYUKaA TEMIIEPATYpBI.

6. IIpoBeneHue mccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
HIapyKa, MyIIEHHOIO0 TOPU30HTAIIBHO, TeM OO0JbIle, 4eM OOJbIlIe BbICOTA

a M wDn

Iy CKa.
IlepBoHayajibHbIE CBECHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JBmwxeHne yactui BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YaCTHUIl C
temnepatypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue uactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH W TBEPIBIX
(kpuctamim4yeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHreM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. HaGmnronenue OpOyHOBCKOTO ABUKEHUSI.

2. Hab6monenue nuddyzuu.



3. HaOnronenue  sABIeHUN,  OOBACHSIOUIMXCS ~ NPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

doTorpaduit).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.

3. OnbITel O OOHAPYKEHUIO JICUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

Mexannyeckoe NBMKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOpPOCTh MPH HEPABHOMEPHOM ABWKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.

SIBnenue wuHepIuu. 3aKOH WHEpUMH. B3aumojaeicTBue Ten Kak NpUYMHA
U3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €AUHULE
o0ObeMa BEIECTBA.

Cuiia Kak XxapakTepucTuka B3aumojeicTBus Tei. Cuiia ynpyroctd M 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMOLIBIO JUHAMOMETpPA. SBJIEHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSHDKECTH Ha Ipyrux mianerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoi. PaBHoneiicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B NpUPOJE U TEXHUKE.

Hemoncmpauuu.

HaOnroienrie MexaHUu4eCcKoro IBUKEHUS Tea.

N3mepenne CKOpOCTH MPSMOJIIMHEUHOTO JBUKEHUSL.
HaGmronenue siBjeHUst HHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TeI.
CpaBHeHHE MaccC MO B3aUMOJICHUCTBUIO TE.

o gk~ N pE

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpenenieHre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOTO aBTOMOOMIISI M TaK Jajiee).
2. Ompenenenuie CpeAHEN CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa 0
HAKJIOHHOM TUIOCKOCTH.
3. Onpenenenue IIOTHOCTUA TBEPIOTO Tea.
OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHUs (aedopmanun)
MPY>KUHBI OT MPUIOKEHHON CHUIIBI.
5. ONBITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBJieHHE TBEPABIX TeJl, }KUAKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHbLIEHUSI U YBEJIMYEHUS AaBieHus. JlaBieHue rasza.
3aBUCUMOCTh JaBJIEHUSI raza OT o0Obema, TemrepaTyphl. Ilepemaua naBneHus
TBEPJIIMUA TEJIAMH, XKUIAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJKOCTU OT TiyOouHbl. ['mapocraTudeckuit
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckuie MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHHUS
BO3AylHOM oOonouku 3emsu. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUSI OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmraromuyecst 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. YcnoBue IJaBaHus TeJl: IUIABaHUE WM MOTPY)KEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOTpy>KEHHOH B
KUIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKHUBAIOIIEH  CWiIbl, JEHUCTBYIONIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIbI, ACHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

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

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpumeHeHue mpaBuiia paBHOBECUs phluara K OJIOKY.
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«3onotoe mpaBuio» MexaHuku. KoadduiueHt mnosnesHoro aeiictBus (manee —
KIIJT) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUHUAJIbHAs DHEPTHS.
[IpeBpailieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXaHUKE.

Hemoncmpauyuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBIKEHUU Teja

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycioBui paBHOBECHS phluara.
3. Usmepenue KII/] HaKIIOHHOW MIIOCKOCTH.

4. V3ydyeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

TensioBbie IBJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKOM TEOPUH.

Mogenu TBEPAOro, KHUIKOIO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CMaunBaHMe U KanWUIAPHBIE sBIEHUS. TemIoBoe pacluupeHue U CKaTue.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHMSI
yactull. BHyTpeHHsas sHeprus. CnocoObl HM3MEHEHHsS BHYTpPEHHEH DSHEpruu:
Teronepeaada U COBEpLIEHUE paboTHI. Bunsl TEIUTIONEpENAUN:
TEIJIONPOBOJAHOCTh, KOHBEKLUS, U3ITyUCHHE.

KonnuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanmaHca. IlnaBinenue u
OTBEPJICBAHHE KPUCTAUIMYECKMX BEUIECTB. YJelbHAas TEIUIOTa ILJIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenuwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTABJICHUS.

BiaxxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y I€JbHAS TEIUIOTA CTOPAHUSL.

[TpuHiunel pabotel TemnoBbix aurareneil KIIJ temmoBoro nBurartens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAOIIEN CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABUKEHUSI.
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HaGmonenue nuddysun.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
Hab0mro1eHre TemioBoro paciummpeHus Tel.

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

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxuaxkIeHue IpU COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.
11. HaOmroieHre KUIeHUs.
12. HaGnroieHne mocTOsSTHCTBA TEMITepaTyphl IPH TIJIaBJICHUH.

13. Moaenu TeIJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITEl IO HAOJIIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHIAKOCTEH M
TBEPJBIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OaJIOHE IITPHUIIA.

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

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMITePaTyPhI.

HaOmronenne wu3MeHEHHS BHYTPEHHEH OHEpPruu Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne SBISHHUS TEIUIOOOMEHA IIPH CMEIIMBAHUH XOJIOTHON M
ropstiei BOJIBL.

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

10. OnpeneneHne yIeabHON TEINIOEMKOCTH BEIIECTBA.
11. MccrnenoBanue mpouecca UCIapeHusl.
12. OnpezesieHne OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa.
13. Onpezenienne yAeIbHON TEIIOTHI IUIABJICHHUS JIbJA.
DJIeKTPpUYecKHe 1 MATHUTHbIE SIBJICHUS.
Onextpuzanms Ten. [[Ba pona 3ieKTpUUYECKUX 3apsaoB. BzammonelicTeue
3apsoKEeHHbIX Tel. 3akoH KysoHa (3aBUCMMOCTh CWJIBI  B3aUMOJACHCTBUSA

3apsKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKY TEIaMH).
Onextpudeckoe nose. Hanpsok€HHOCTH 3nekTpudeckoro mnoss. IIpuHnmn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHbBIA JJICKTPUUECKHUM 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
N cTOYyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B KUAKOCTSX U r'a3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHHE NPOBOJHUKA. ¥YJEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHua.
DReKTpUYecKre 1eNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJId U €ro 3HaA4€HUE I KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruurHoe 1ojie  3JEKTpUYecKoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOIO TOJISI HA IPOBOJAHUK C TOKOM.
DNEeKTpOJBUraTesib MOCTOSTHHOTO TOKa. FCnosib30BaHWE 3IEKTPOABUraTENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJTyYECHHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DneKTpocTaThiecKast HHAYKIHS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUJKOCTH.
. I"a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 35eKTpuuecKOoro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtar n MmarazuH conpoTUBIICHUM.
. BanmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eJIEHUs IMOJOCOB MarHUTA.
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17
18
19
20
21
22
23
24

25

. MoziennupoBaHre€ MarHUTHBIX MOJIEA MOCTOSTHHBIX MArHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe nose Toka. DJIeKTPOMarHur.

. AeficTBME MAarHUTHOTIO TOJIsl HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATENb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBiEHUS 3IIEKTPOMATHUTHOW UHAYKIIVH.

. OnbiTel @apages.

. 3aBUCUMOCTh HamNpaBJ€HUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHUSI.

. DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

S

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 LIETH 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
CEUCHMs M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO 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 B3aMMOJICUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  TMOCTOSHHBIX ~MAarHUTOB TPH  HX
OOBEMHEHUY U Pa3/ICIICHUN.

. UccnenoBanue nelicTBUS SJIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPETIKY.



17. OUBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBl  B3aWMOJCHUCTBUS
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIs1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3zydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBpITBI 1O MCCIEAOBAHUIO SBJICHUSA DJJIEKTPOMArHUTHOM HHIYKLUU:
WCCIICJOBAHNE W3MEHECHHM 3HAYEHUS M HAIIPaBICHWS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Mexanuyeckue siBJIeHHUS.

Mexanuyeckoe JBWXKeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE NpsiMONIMHENHOE JBHKeHUE. CpelHssi 1 MITHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckOpeHHOE mpsMoJiMHETHOe JBrkeHue. CBoOoaHOE
najenue. OnbiTol ["anues.

PaBHOMepHOE ABMXKEHUE MO OKpYXHOCTH. llepnoa u uvactora obOparieHus.
Jluneiinas u yrinoBas ckopocTh. LIeHTpoCTpeMHUTENBHOE YCKOPEHHE.

ITepseiit 3ak0oH HeroToHa. Bropoy 3axkoH HeroroHa. Tperuii 3akoH HeroToHa.
[IpyHIMT Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nageHus. JBuwxenne ruranetr BOKpyr CosHma. IlepBas xocmuueckass CKOPOCTH.
HeBecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHO TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpalieHusi. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynbec Tena. M3menenue mmmyiibca. UMIynbc cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHeprun U pabotel. [loTeHInanpHass YHEPTUs TeJa, MOAHSATOTO HaJl
MOBEPXHOCTHIO 3eMiid. [loTeHIManbHast SHEprus cxaTol npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGnronenue MexaHMUeCKOro JBUXKEHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

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.

N3mepeHne CKOpOCTH U YCKOPEHHMSI IIPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MexaHM4eCKUX SIBJICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTENHHO KabnHeTa (PU3NKH.

3aBUCUMOCTb YCKOpPEHUS Tela OT MAcChl Te€Jla W JACUCTBYIOLIEH HAa 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 PU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenme peakTHBHOTO JBUKEHUS.

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

Jlabopamopnsie pabomel u onvimol.

1.

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

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

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JIBIJKCHUU 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.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

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



10. Onpenenenre padOThl CWIBl YOPYrOoCTH TMpU TMOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.
11. I3yueHue 3aK0HAa COXPaHEHHsI SHEPT M.
Mexannuyeckue KoJ1e0aHNS U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMILINTya. MaremMaTH4eCcKuil U NPy KUHHBIA MasATHUKH. [IpeBpanienue
HHEPrUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoyiHBI. (CBoiCTBa MeXaHMYEeCKUX BOJH. IIpomonbHble U
MonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHAa. OTpakeHue 3Byka. UH(pa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koJjieOaHui Tea IMOA AECHUCTBHEM CHIJIBI TSHKECTH W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUM U pE30HAHCA.
PacnipocTpaneHre po10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OnpeneneHue YacTOTbl W Mepuoja KoJeOaHWM MaTeMaTHU4ecKOro
MasTHUKA.
OnpeneneHue 4acTOThl U MEPUOAA KOJIEOaHUHN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TMEpHOJIa KOJIeOaHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIA KOJIeOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJIa KOJeOaHUW rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. ONbITBL, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpPUOJA  KoJeOaHUii
IPYKUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE M0JI€ U 3JIEKTPOMATrHMTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
JIEKTPOMAarHuTHeIX BOJH. lllkama 31eKTpoOMarHWTHBIX BOJIH. Mcronb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DneKkTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. V3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIILIO MOOUIBLHOIO

tenedoHa.
CBeToOBbBIE SIBJICHMSI.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pactpoctpanenue ceera. 3atmennst Connna u Jlynel. Otpaxenune ceera. Ilimockoe
3epKano. 3aKOH OTPaXEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. VICmonb30BaHME TOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MHUKpOCKONa M Tejeckona. ['J1a3 kak onTuyeckas cucteMa. bin3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaensb riasa.

11. PaznoxkeHue 0e10ro cBeTa B CHEKTP.
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12. [Tomyuyenue 6em0r0 cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPa)K€HUS CBETOBOTO Jydya OT yrIJia
naJICHuUs.

2. M3ydeHue xapakTEpUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEJIOMIICHHUS CBETOBOIO Jiyya OT yrijia
NajJieHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



[Tonyuenne n300pakeHUM ¢ MTOMOIILIO COOMPAIOIIIEH JIMH3HI.
5. Ompenenenue (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CHJIBI COOMparomen
JIMH3BI.
OnbITHI IO PA3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITHl 1O BOCTPUATHIO L[BETA MPEIMETOB NMpPU HX HAOIIOIEHUU uepe3
I[BETOBBIC (PUIIBTPHI.
KBaunTtoBbIe siBJICHMS.

Omnwitel Pesepdopna u mmanerapHas Mojenb atoma. Mogmens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBanTel. JInHeWUaTsle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespauieHus. [lepuon momypacmnanga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAJI0BOTO M MACCOBOIO YHCEIL
OHeprus CBSI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Mecrounuku sneprun ConHua u 3BE3 L.

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3IM4HbIX ra30B.

Cnektp Boaopoaa.

HabOnronenue tpexoB B kaMepe Buibcona.

PaboTta cuéruyrka HOHU3UPYIOITUX U3ITYUSHUH.

Perucrpanus uznydeHus: IpUpPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroaeHue CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepnoBanue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000meHuss TMPEAMETHOTO  COJCpXaHUS M ONbITa  JAESITEeIbHOCTH,
MPUOOPETEHHOTO MPU MU3YYEHUH BCETO Kypca (PU3MKH, a TAKXKEe JJIS TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke [ 00yyarouuxcs,
BBIOPABILIKX 3TOT yUYE€OHBII MpeaIMeT.

[Ipy n3ydeHUn JAHHOTIO MOIYJS PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTUKEHHE NMPEAMETHBIX U
METalpe/METHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTBh: OCBOEHHE HAy4HBIX METOJOB HCCIIEIOBAHUS

o gk~ wn ke



SBJICHUW NPUPOJBI U TEXHUKH, OBJAJICHUEC YMEHUSIMU OOBACHATH (PU3UUYECKUE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIIE
Kaue€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiesia peaan3yeTcs
32 Ccu€T TOro, 4YTO OOYydYarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npejJiaraeTcs:

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

MCIOJIb30BaTh HAYYHBIE METOJIbl UCCIIECOBAHUS (PU3UUECKUX SIBICHUHN, B TOM
quclie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHHSI TEOPETHUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, TPAKTUUECKOTO UCMOJb30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
HHEPTUU.

Kaxmas w3 TeM JaHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
UccieIoBaHne 0000mIaroero xapakrepa. Moayib 3aBepiiacTcsl MPOBEICHUEM
JMArHOCTUYECKON U OIIEHOYHOM paboOThI 32 KypC OCHOBHOTO 001Ier0 00pa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue Gu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pE3ybTaTOB.

B pesynbTaTe usydeHus pu3NKyd Ha ypoOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUsI

y oOyuaronierocst 0yyT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3NYEeCcKOil HayKH;

- IEHHOCTHOE OTHOIIEHHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTUKEHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIBHO-DTHUYECKUX IIPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

- BOCHPUATHE CTETHUUECKUX KadecTB (PU3MYECKON HayKku: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHHWE IEHHOCTH (PU3NYECKON HAyKM KakK MOULIHOIO MHCTPYMEHTa
[I03HAHKUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJOI'MM, BaXKHEWILEN COCTaBIIAIOLICH
KYJbTYPBI;

- pa3BUTHE Hay4HOW JF0OO03HATEIBHOCTH, MHTEpECAa K HCCIEAOBATEIbCKOM
NEATEIbHOCTH;

S) dopvmupoBaHMs  KYJBTYPbl  3I0pPOBbS ¥  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTHM Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NPaBWJI OE€30MaCHOTO TOBEACHHS Ha
TPaHCIIOPTE, Ha JIOpOrax, C IEKTPUYECKUM W TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCJIOBUSX;

- c(OpPMHUPOBAHHOCTh HaBBIKA peQIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTIo e MpaBa y APyroro YeIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE YYacTUE B PEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNpHOM  OpraHM3aluM, Topoia, Kpasi) TEXHOJOTMYECKOH U



COLIMAJIBHOM HAIPaBJIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (PUINUECKUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY M3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKO;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALMsSI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pElIeHUs 3aJad B
o0nacTi OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLEH Cpeibl;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa AKOJOTMYECKUX IMPOOJEeM U IyTed X

pEIICHUS;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHECHUH HWCCIICIOBAHUN H
MIPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEITEIbHOCTD,

e - MOTPeOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIe (POPMYITHPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWK U KOMIIETEHTHOCTEH B 00JIacTH
(1)56370:97 8

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

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

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

METANPEAMETHBIE PE3YJIBTATHI

B pesynbTaTe ocBoeHMs mporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydJaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

ITo3naBaTe/IbHBIE YHUBEpPCAJIBHBIC yqeGHLIe I[eﬁCTBHﬁ

Bba3oBble Jjornueckue aeicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBCHHBIC IPHU3HAKH OOBEKTOB
(sBNIECHUI);



YCTaHABIIMBATh CYIICCTBECHHBIN MPU3HAK KJIACCU(UKAIIMKA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHSI,;

BBISIBJISITh 3AKOHOMEPHOCTH U TIPOTUBOPEUYHS B PACCMATPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIC CBS3M NPHU HM3YyYCHUU (PUINICCKUX
SIBICHUH ¥ MPOIIECCOB, JICIAaTh BBIBOJIBI C HCITOJIb30BAHHEM JIETYKTUBHBIX
Y WHIYKTHUBHBIX YMO3AKJIFOUCHUH, BBIIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHuss Y4yeOHOW (U3HUEeCKOM
3amaun (CpaBHEHUE HECKOJBKHUX BapHaHTOB pEIEHHUs, BHIOOP Hamboiee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbcKe 1eCTBUSA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOKHBIN
(bu3MYEeCKU HKCIIEPUMEHT, HEOOJbIIOE HcCheoBaHUEe (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMAIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWmiee pa3BUTHE  (PUINIECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUs 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MIPUMEHSThH Pa3JIMUHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orObope HMHpOpPMAIMK WIH JAHHBIX C Y4YETOM MPEIJIOKEHHOU YyueOHOU
(huU3UYECKOM 3a7a9H;

aHaJU3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POpMAIIHIO
Pa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS;

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANIbHYIO (GOpMy MpeICTaBICHUS
uHpopMalMu U WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMHu, JuarpaMMaMu, HHOM rpad)uKoi U UX KOMOWHAITUSIMU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 3aJaud W MOAJCpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

COIMOCTAaBIIATh CBOM CYXKICHUS C CYXIACHUSAMU JPYTUX YYaCTHHUKOB
auanora, OOHapy»XKUBaTh Pa3IUdKe M CXOJACTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO MPECTABIATh PE3yIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OIBITA
(3KCIIepUMeHTa, UCCIIEA0BaHUs, IIPOEKTA);

NOHMMaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (umyeckon
poOJIeMBI;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JEUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiTh poiH, OOCYXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINPABIECHUIO M KOOPAMHHUPYS CBOM JEWUCTBUS C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OLIEHHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHbHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE J1eiicTBHUSA

Camoopranu3amnus:

BBISIBIISATH NIPOOJIEMBI B J)KM3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOLIUX
11 perieHust GU3NYECKuX 3HaAHUI;

OPUEHTHPOBATbCS B  PA3NMUYHBIX MOAXOAAX MPUHATUS  pEIICHUH
(vHAMBUAYaTbHOE, MPUHATUE PEUICHUS B TPYIIe, NPUHITHE PEIICHUM
rpynmoi);

CaMOCTOSITENILHO COCTaBJISATh AITOPUTM pelieHus: (pU3nuecKoi 3a1auu win
IUIaHAa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeAjiaraeMble BAPUAHTHI PEILICHUN;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHbIN HHTEJJIEKT:

JaBaTh a/ICKBATHYIO OLEHKY CUTYAallMU U NIPEAJIarath IJlaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHUS  (HEHOCTHIKEHHUS) PE3yJIbTaToOB
NS TENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIBLHOCTh (B TOM YHCJE B XOJ BBITOJHECHUS
(bU3UYECKOTO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENNHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUTh c€0s HA MECTO JPYroro 4eioBeKka B XOJI€ CIOopa WU JIUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTroro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHUH GU3NUYECKUX 3a7ad WK
B YTBEPXKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.



IMPEAMETHBIE PE3YJIBTATBI

K xoH1y 00ydenus B 7 Kjaacce npeMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKME W  XUMHYECKHE  SIBJICHHS,
HAOJII0/ICHHE, HKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHUE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TPACKTOPUS, PaBHOJAEHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiaeHUs (AudQy3us, TEIIOBOE NBIKCHUE YACTHUI[ BEIECTBA,
PAaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OChIO
BpallleHUsI, Tepeaada daBjieHUs TBEPABIMH TelaMHu, XUIKOCTSIMU U
razamy, arMochepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBIICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY>KalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI IBWKCHUS C PA3IUYHBIMH CKOPOCTSIMHU B JKMBOW W HEKHBOU
MpUposie, ACUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUI;
OTHMCHIBATh M3yYCHHBIC CBOMCTBA TE M (DM3MUCCKHUE SBJICHUS, UCIIOJIB3Y S
¢dbu3ndeckue BENWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEHUs, JAaBlicHHWe (TBEPAOTO Teia, >KUJAKOCTHU, Tasza),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETUYEeCKass W TMOTEHIHalbHAs SHEPrusi), MPU OMUCAHUMU MPABUIBHO
TPaKTOBaTh  (PU3UYECKUA  CMBICI  HMCIHOJIB3YEeMBIX  BEIUYMH, UX
0003HaueHUssT U €IUHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTHh (HOPMYIIbI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIUYHMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJIb3YsI TIpaBUiIa CJIOXKEHUs CUJI (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs phluara (0Ji0ka),



«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUs MEXaHU4EeCKOU
DHEPTrUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3alUChIBATh €r0 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHHE u3 1-2
JIOTUYECKUX II1aroB ¢ ONopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUINUYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7auyd B 1-2 JEHCTBUS, HCHOJb3ys 3aKOHBl H
dbopmynbl, CBsA3BIBatOUIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBHS 33/1a4d 3alHCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOJWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJIsl PEIICHUS 3aJ]lay, OIICHUBATh PEATUCTUYHOCTh
NOJIy4YeHHOU (PU3UUECKOI BEIHUMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bu3NYECKUX METOAOB, B OMMCAHUH MCCIIEOBAHMUS BBIICTSATH IPOBEPSIEMOE
MpEANoyioXKeHne  (TUIOTe3y),  pa3inyartb W UHTEPIPETUPOBATH
MOJIyYeHHBIA pe3yJbTaT, HaXOJWUTh OIIMOKM B XOJE OIbITa, Je1aTh
BBIBO/IBI 10 €0 PE3yIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIEC
MIPEANOIO0KEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MacChbl Tena,
o0béMa, CHUJBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX MPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOU a0COJIFOTHOM MOTrPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMUMHBI OT
JIpYrol € HCHONb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JBHKEHUS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IJIOIIAAN CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUTMHEHHS TPYXUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMsI TEJ, YCJIOBHI paBHOBECHUS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUKM  Y4E€OHOTO UCCIENIOBaHMS, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeJIo)KeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIUYUMH B BUJE



MIPEVIOKCHHBIX TAOMWIl U TPaPUKOB, JeNaTh BBIBOJBI IO pe3yjIbTaTaM
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYUH (TIJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJIICHWE  BO3MIyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
MOTPYKEHHOE B JKUIKOCTH TENO, KOA(D(PHUIIMEHT TMOJIE3HOTO EWCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJIHCHUH W3MEPEHHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIINAIBI JACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS W3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa WX OmucaHus (B TOM 4YHUCIE:
MOJIINITHUKK, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  MpPUMEpPhl  (HaxXoAWTh HMHPOPMAUIO O  TMpUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU JI71s1 obecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOIACHHS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIIEH Cpejie;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUW ® TYTEM CpPaBHEHUS PAa3MYHBIX HCTOYHUKOB BBIJCIATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJTHCHUHM yUE€OHBIX 3aaHUN HAyYHO-TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOCKTOB
WA Y4eOHBIX HCCICNOBAaHWUN, TPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHATUMHBIN amnmapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJICHUE NTPE3CHTALIAEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pachpenessTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUHM C IIOCTABJIECHHBIMHM 33Ja4aMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JEUCTBHM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMNbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUIN:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMopdHBIE Tea, HACHIIICHHBIH W HEHACBHIMICHHBIM Tap, BJIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSAS DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U TUDJIEKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE U CXKaTHhe, TeIvionepesaaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHWE, KalWJUISPHBIC SIBJICHUS, MCIapeHUeE,
KOHJICHCAIMS, TUIaBJICHUE, KpHUCTa/uM3anus (OTBEpIEBaHHE), KHUIICHUE,
Terionepeaaya (TEnI0nmpOBOHOCTb, KOHBEKITHS, U3JIy4YCHHE),
AJIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPSIOB, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TMOJIsl HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIUS)
10 ONHUCAHMI0O HX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’KaloleM MHpe, B TOM uHcle (HU3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE U KaNWUISIpHBIE SBJICHUS B IPUPOJE,
KpUCTaUIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
aBJeHUs1 B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MoM0COB, pPOJb MArHUTHOTO TOJISI Jis KU3HU Ha
3emJie, MOJISIPHOE CHUSTHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
bu3nYecKue BETUYNHBI (TEMIIepaTypa, BHYTPEHHS YHEPTHUs, KOJTUIECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TeEIUIOTa
IJIaBJICHUS, YJeJbHAs TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO [JEWUCTBUS TEIJIOBOU



MAallliHbI, OTHOCUTEJIbHAS BIJIAXKHOCTHb BO3/lyXa, DJIEKTPUUYECKUHN 3apsij,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHWE IPOBOJHMKA,
yAECNBbHOE  CONPOTHBICHHWE  BemlecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), TMPH  OMNHCAHUU MPaBUIBHO  TPAKTOBATh
(U3MYECKUI CMBICH UCHOJIb3YeMbIX BEJIWYMH, 0003HAUYEHUS U EIUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIONIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SIBJICHUS M IPOIECCHI,
UCIIOJNIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1eNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMsT DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalMid NPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISABIISTH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYeCKUx
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelatb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIbl, CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlW3a
YCIIOBHUSl 3a/1a4M 3allMChIBATh KPATKOE YCIIOBUE, BBIABILITH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QOPMYIIBI,
HEoOXoAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HAUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH
(bU3NYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUs, A€NaTh BBIBOJIBI;

MPOBOJUTh OMBITHI 1O HAOMIOACHHIO (PUBUYECKUX SIBICHUW WIIU
(U3UYECKUX CBOMCTB TeJ (KaMMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT LBETa M3JIydaromen (MOrJIonaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPbl KUIAKOCTH U
IUIOIAAM €€ TIOBEPXHOCTH, DJJEKTPHU3alHs Tel W B3aWMMOJEHUCTBHE
AJIEKTPUYECKUX 3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3alllsl MAarHUTHBIX II0JIEM ITOCTOSHHBIX MArHUTOB, JEUCTBUSA
MAarHuTHOTO TOJIA HAa NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa 3JIEKTPOJABHUIATENSl IMOCTOSSHHOTO TOKa): (OpMYJIUpPOBATH
MpOBepsiEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py/10BaHus, OMUCHIBATh XO/JI ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpSOHKEHUS C MCIHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DPU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
APyrol C  HCHOJNb30BAaHUEM MPSAMBIX H3MEpeHUuil  (3aBUCHUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJIHHUKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHMs], CIeAys NPEeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl W TpadHKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEAOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeTUYMH (yAesIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYKCIIATHh 3HAUEHUE BEJIMYHHBI;

coOJII01aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH TIPpH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHud (B TOM 4YHUCIE:
CHUCTeMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOWHa, amMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIIbHbBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U MAapauIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



NPUBOANTh  MPUMEpPHl  (HAXOIWUTh  WH(QOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU oOparieHnu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOJIIOACHHS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/ie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (U3HUECKOTO COJEpKAHUS B
NHTepHeTe, Ha OCHOBE HWMCIOMIMXCS 3HAHWUH H TyTEM CpPaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3MUYECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn HTEpHET, BiIaieTh MpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
comepKaHWsi, B TOM 4YHCIE TyOIWYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOM WJIM HCCIICIOBATEIHCKON NESITEIbHOCTH, MPU ITOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W UCCICIOBAHHMHA (PHU3UIECKIX
MPOIECCOB paclpeeNiaTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/la9aMHU, CJICANTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JESITEeILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOIITNXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXaHWYECKOTO IBIKEHUs, Achopmarius
(ynpyrasi, mjacTuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U allbHO30PKOCTbD,
CHEKTPbl UCITYCKAHUS U TIOTJIOIIEHHUS, anb(pa, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUe TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJI, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIhbHOE JBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3BYyKa, MPSMOJIMHEHMHOE pacCIpOCTpaHEHHE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHUE OEJIOTro CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHS) TIO OMMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNU B
OKpyXaroleM Mupe (B TOM uncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yAbTpaUOJETOBOTO U PEHTTCHOBCKOTO H3JIyYEHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE JyYd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA Te M (M3UYECKHUE SBIICHUS, UCIIOIB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tejla, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs TeJa,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAS DYHEPTUS CXKATON
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MIEPHOJT U YacTOTa KOJICOAHWH, 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 (PU3UYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS W IIPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHSI MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MaCCOBOTO YHCET



IOpHU SACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYITUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOICTBA TeN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3a4aud  (OMHUparoluMecs Ha CcuctemMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HHU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChIBaTh KpPaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOUTH PACUYETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUd (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TP MOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IPOBEPSIEMOE  MPEIINONOKEHNE, OICHUBATh MPAaBWIBHOCTh IOPSJIKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh NEpHUOAA KOJeOAHUN NPYKHUHHOTO
MasTHHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT
aMIUTUTY/Ibl MaJIbIX KoJIeOaHUH, MPSMOJIIMHEMHOE paclpOCTPaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHsS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pak€HHs IpeaMeTa B coOuparoIiei
TuH3e, HAOMIOJIEHNWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITy4YEHUSs):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOrOo Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ OMbITA W  €ro  Pe3yJbTaThl,
(hopmMynupoBaTh BEIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesnsis
cpeqHee 3HAUYCHHE W3MEpPSIeMON BeIMYuHbl ((POKyCHOE paccTOsHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpPEHHUs
(M3MepUTeNHbHOTO TPHOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BETUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJbHOM CKOPOCTH, IEpHUoAa
KoJie0aHWil MaTeMaTHUYeCKOro MAasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yriia OTpaKEeHHWs CBETa OT yTIja MaJeHUs W yria MPEeJIOMJICHHS OT yIiia



NaJieHns): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(¢u3NYecKuX BEIWYMH B BUAC TaONHIl U TrpaduKOB, JENIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIICOBAHNUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUUIUEHT
TPEHHsI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoj KojeOaHWN MaTeMaTHUYecKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHWYECKass CHJIa COOMpamIeld JIMH3bI, pPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIENysl MPEIOKEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYE€HHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH U padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKK M3YUYEHHBIX (QHU3NYECKUX MOJIENIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SPa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, NATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHHM U HEoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbl M CXEMATHUHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PaKEHHI B INIOCKOM 3€pKaJie U cOOMparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  MpPHUMEpax)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU U1l obecriedeHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY’KaloIeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYSI TOMCKOBBIN 3allpoc, HAXOAUTh



IyTH OINPEIEIICHHs TOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMalUU Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXNaHHs, CIPABOUYHbIE MaTepHUalbl,
pecypcsl cetu HTEepHET, BIaneTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHHMS Ha OCHOBE
uH(GOpMALlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIeI0BATENbCKON
NEATENbHOCTH, IIPU OTOM TI'PAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
MOHATUMHBIN anmapar Hu3ydaeMoro pasjena (U3UMKA U COMPOBOXKIAThH
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0coOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.
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11 NAHIHCCKOC ABMIACHIC 1 ¢ prer 10 1 https://m.eds00.ru/CEOGHRGTL
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IHHOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJibnbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3y4eHUs!

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

®u3nka — Hayka O PUpOJE.
SAsnenus npupoasl. Gusnueckue
SIBJICHUS

https://m.edso0.ru/35YPBIW5K

MexaHu4uecKkue, TEIIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

https://m.edsoo.ru/116U53L6H

dusnyeckre BeIMYUHBI U UX
U3MepeHue

https://m.edso0.ru/6ZYFTFPA7

Ypoxk-uccienopanue
"N3mepenue TemnepaTypsl Ipy
MIOMOIIH JKUAKOCTHOTO
TEPMOMETpa U JaTYUKa
TeMneparypbl”

https://m.edsoo.ru/VQGCN8IMP

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKU U3Yy4alOT
npupony. EcrecTBeHHOHay4YHBIN
MeTto no3Hanug. Onucanne
(bU3NIECKUX SBICHHUH C
IOMOIILIO MOJIEJIEN

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccinenosanue "[Ipoepka
TMITIOTE3bI: JaJIbHOCTD MOJIETA
IapyKa, MymeHHOTo

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPHU30HTAJILHO, TEM OOJIBIIIE,
4geM OoJIbIIIe BBICOTA ITycKa'

Crpoenne BemecTa. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHME BEILIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBr>KeHue 4acTHI] BEIISCTRA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenoanue «OMbIThI
10 HAOJIIOIEHUIO TEIUIOBOIO
pacIIupeHHsI Ta30B)

https://m.edso0.ru/FT87UNTLS

10

AFpeFaTHBIe COCTOAHHA
BCIICCTBA

https://m.eds00.ru/STRDWACXM

11

B3anmocBsA3p MexIy
CBOMCTBaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnueckoe JBUKECHUE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JIBH)KCHUE

https://m.edsoo.ru/3SW6CCIHB1

13

Ckopoctb. Enunuiel ckopoctu

https://m.edsoo.ru/29GPTJAKL

14

Pacuer nyt u BpemeHn
JBUKCHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Wuepuus. 3aK0H UHEPIUH.
B3auMopelicTBue Ten Kak
IIPUYMHA U3MEHEHUS! CKOPOCTH
IBYKCHUS TEI

https://m.edsoo.ru/KX55101BX

16

IImoTHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl 1 00beMa Tella 10 €ro
IIJIOTHOCTHU

17

Jlabopartopnast pabota
«OrmnpeneneHue MIOTHOCTH
TBEPAOIO TEIA»

https://m.edso0.ru/OH22PX7CX

18

Pemenune 3agay mo reme
"ITnoTHOCTE BemecTna'

https://m.eds00.ru/50DYVYG49

19

Cuna xak xapakTepucTHKa
B3aumozeiictaus Tei. Cuna
ynpyrocti. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

Jlaboparopnas pabota
«3yueHne 3aBUCUMOCTH
pactspokeHus (nedopmanyn)
MPYKHUHBI OT MPHUIIOKEHHOM
CHIIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBnenne tarorenus. Cuia
TSKECTHU

https://m.edso0.ru/OCWJIXFNQE

22

CBsi3b MEXK]Ty CHIION TSKECTH U
maccoi Tena. Bec Tena.
Pemenne 3agau o Teme "Cuna
TsDKeCTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTu Ha APYyTrux
mwrageTax. Pusudeckue
XapaKTepPUCTUKH TIAHET

https://m.edsoo.ru/IM2DOKYLI

24

Nsmepenue cui. Jlunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue IByX cui,
HAaIMpaBJICHHBIX MO OJJHOM

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsAsMoi. PaBHonencTByromas
cHi

27

Pemrenue 3amad mo reMe
"PaBHopeiicTByrOMmAas cui”

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKoIbKEHHS U TPEHUE
nokos. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlabopaTtopHnast pabota
«M3ydeHne 3aBUCUMOCTU CUJIBI
TPEHUS CKOJBXKEHUS OT CHIIBI
JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
IIOBEPXHOCTE»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agad no remam: «Bec
tenay, «['paduueckoe
n300pakeHue cuim», « CHUIIbD,
«PaBHOACHCTBYIOIIAS CHI»

https://m.edsoo.ru/T9V639RZF

32

KonTponbHas paboTa no tTemam:
«MexaHn4ecKoe TBHIKCHHEY,
«Macca, IIIOTHOCTEY, «Bec
tenay, «I'padpuueckoe
n3o0paxenue cum, «CUIIbD

https://m.edsoo.ru/P4AROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBEITNICHHUS
JaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBienue raza. 3aBUCUMOCTD

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

35

[lepenava naBneHus TBEPILIMU
TeJNaMH, JKUAKOCTIMH U ra3aMH.
3axoH [lackansg

https://m.edso0.ru/CG5P08NWO

36

JlaBieHue B )KMJAKOCTH U Tase,
BBI3BAaHHOE JACHCTBHUEM CHIIBI
TSKECTH

https://m.edsoo.ru/K7T1219UC

37

Pemtenue 3amad mo reme
«JlaBneHne B )KUAKOCTH U Ta3e.
3axoH [Tackaxsa»

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaromuecst cocy bl

https://m.edsoo.ru/7HDBMDHR2

39

I'mapasnuyeckuit mpecce

https://m.edso0.ru/67X2LF396

40

Manowmetpsl. [TopuineBoit
JKUIKOCTHBIM Hacoc

https://m.edso00.ru/5G846G718

41

Atmochepa 3emin. [TpudauHb
CYIIIECTBOBAHUS BO3YIIHOMN
000J10uKH 3eMId. 3aBUCHMOCTD
aTMOC(EepHOTO TaBJICHHS OT
BBICOTHI HaJl YPOBHEM MODS

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3ayxa. ATmocdepHoe
JaBIICHHE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMochepHOTro
nasienus. OneiT Toppuueniu

https://m.edso0.ru/2183TIPD4

44

3aBUCUMOCTbh aTMOC(EPHOTO
JaBJICHUSI OT BBICOTHI HaJl
YpOBHEM MOps

https://m.edsoo.ru/YWIFWMZ1J

45

bapomerp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMoc(epHoe TaBleHUe Ha
pa3IMyYHBIX BBICOTaX

46

Pemrenue 3amad mo reMe
"AtmochepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TAL

47

JleiicTBHE KUJIKOCTH M T'a3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxuMenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnast pabota
«OrnpeneneHue BbITAIKUBAIOLIEH
CHWJIBI, ICVCTBYIOIIEH HA TEJO,
MOTPYKEHHOE B JKHUJIKOCTh

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHnas pabota 1o Teme
«HccmenoBanne 3aBUCHMOCTH
Beca Teja B BOJle 0T 00bEMa
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

IlnaBanue Texa

https://m.edsoo.ru/UMAESQ10Y

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOJKU U
OIpeJIeIIcHuE €€
rpy3onoabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3amgayd no remam:
«IlmaBanue cynos.
Bo3nyxomnaBanuey, «JlaBinenue
TBEPJBIX TEN, )KUJIKOCTEN U
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanuveckas padborta

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MormHocTh. EnuHuns:
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM NpH
HoabEMeE 1o aecTHUIE"

https://m.eds00.ru/GDB065558

56

[IpocTele MexaHu3MBbl. Phryar.
PaBHOBecue cui Ha peiuare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbhas pabota no teme
«JlaBneHue TBEPABIX TeE,
JKHUIKOCTEHN U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHblit ypok. Pabota ¢
TEeKCTamu 1o TeMe «JlaBieHue
TBEPABIX TeN, )KUAKOCTEU U
ra3oB» / Bcepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TeXHHKE, OBITY U
npupoje. Jlaboparopnas pabora
«HccnenoBanue ycioBuii
paBHOBECHSI phIUara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay mo teme
«YC0BUS PAaBHOBECHUSI pblyaray

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunment nonesnoro
JNEUCTBUS MEXaHU3Ma.
JlabopaTtopnast pabota
«3mepenue KII/[ HaknoHHOM
MIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Perenue 3amad o reme
"Pabora, momrHoCcTh, KIT/T"

https://m.edsoo.ru/VF5XBOLVS

63

Mexanuueckasi SHEpTHsl.
Kunernyeckas 1 moTeHIManbHas
SHEPrus

https://m.edso0.ru/SHQE7HOYK

64

3aKOH COXpaHEeHUs
MEXaHUYECKOW SHEPTUr

https://m.edsoo0.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE
ompeeIcHue N3MECHEHUS
KUHETHYCCKOH 1
MOTEHI[MATBHOM SHEPTUU NpU
CKaThIBAaHUHM TeJjia [0 HAaKIIOHHOH
IUIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbnas pabota mo teme
«PaboTa 1 MOIITHOCTh. DHEPTHU

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblit ypok. Pabota ¢
TEKCTAMH 110 TEME
"MexaHn4eckoe aBHKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepBHblii ypok. Pabota ¢
TekcTamMH 1o teme "PaboTa.
MomHocTh. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHust

DJIeKTPOHHbIEe HH(POBHIE
o0pa3oBaTe/IbHbIE PecypChl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU U UX OIBITHBIE
MIOATBEPKICHUS

https://m.edso0.ru/10BIEJ8GQ

Macca u pa3Mep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mogenu TBEPIOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUI
BEIlleCTBa

https://m.edsoo.ru/HVW3WMRAS

OOBsicHEeHHEe CBOKCTB TBEPIOTO,
XKHUJKOTO U Ta3000pa3HOro
COCTOSIHMI BEIIeCTBA HA OCHOBE
TIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU

https://m.edsoo.ru/DJYTZQHS83

Kpucrannunueckue u amopgHbie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KanmnJUIIPHOCTD.
HOBerHOCTHoe HaTs2KCHUC

https://m.edso00.ru/7XZHOXTSK

TemoBoe pacmmpenue u
coKaTue

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TETTOBOTO JIBIKCHHS YaCTHI]

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CrocoOsl
M3MEHEHHUS BHYTPEHHEH S3HEPIUU

https://m.edsoo.ru/BBVCI9MH6

10

Bunel Teruionepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHpepeHuus
"[IpakTHyeCcKOE UCIIOIB30BaHUE
TEIUIOBLIX CBOMCTB BCIIIECTB N
MaTepuasoB B LEJAX
sHeprocOepexkeHus"

https://m.edsoo.ru/UU910QFZW

12

KonndecTtBo TemaoTeL. Y aelbHas
TCIITIOEMKOCTD

https://m.edso00.ru/88291DDI1Z

13

YpaBHEHHE TEIUIOBOTO OanaHca.
TemnooOMeH u TeTI0BOE
paBHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

JlaboparopHast paboTa
"UccnenoBanue siBIEHUS
TEII000MeHa IpU CMEIINBAHUN
XOJIOAHOU U Topsiueit BOABI"

https://m.edsoo.ru/FR2ZN6N5GV

15

PacueT xonuuecTBa TEILIOTHI,
HE0OXOUMOTO JJIsl HATPEBAHUS
TeJa U BBIIETSIEMOTO UM TIPH
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGoparopHas paboTa
"Onpenenenue yaenbHOMU
TEIJIOEMKOCTH BeniecTna'

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/151 TOIIJINBA. y,I[CJ'ILHaH
TCIUIOTAa CropaHusd

https://m.edso00.ru/683AIXYWS8

18

IInaBnenue u OTBCPACBAHUC
KpUCTATNIMYCCKUX TCII.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY aennHas TEIJIOTa MJIaBJICHUS

19

JlaGopaTopHas pabora
"OnpeneseHue yaeinbHoi
TEIUIOTHI [IaBICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooGpazoBanue u
KoHjaeHcauus. Mcnapenue

https://m.edso0.ru/CQG4DQKML

21

KI/IHCHI/IG. y,[[eJIBHaSI TCILJIOTA
napooOpa3oBaHus U
KOHJICHCALIMH. 3aBUCHUMOCTD
TEMIIEPATypPbl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/Y7HDIJM2GZ

22

BrnaxnocTs Bo3myxa.
JlabopaTopHas pabota
"OnpeneneHne OTHOCUTETLHON
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJI&KHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIHIB pabOTHI TETIIIOBBIX
JIBUTATEJICH. [TapoBast TypOuHa.
JlBuraTens BHyTPEHHETO
CrOpaHus

https://m.edsoo.ru/6BKWSWY G6

25

KII/I TerymoBoro aBuraTes.
TeroBble JBUraTENIN U 3aLIUTa
OKpY>KaroIlei cpeasbl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHEHHUs U
NIpEBpALICHUS YHEPTUU B
TEIUIOBBIX IIpoLeccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka K KOHTPOJIBHOMI

https://m.edsoo.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote no Teme "Temnnossie
sBieHus. M3Menenue
arperaTHbeIX COCTOSIHUI
BelecTsa"

28

Konrponsnas padora o Teme
"TennoBble SIBICHUS.
W3meHeHune arperaTHbIxX
COCTOSIHUH BelecTna"

https://m.edso00.ru/0X03133KU

29

DnekTpusanus tei. J[Ba pona
3JIEKTPUYECKUX 3apS 0B

https://m.edsoo.ru/9E85KDOMD

30

Ypok-uccnenoBanue
"DneKkTpu3anus Tea UHIYKIHEH
Y TIPU CONTPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67J

31

BzaumoaeiicTBre 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUYECKOE TOJIE.
HanpsixeHHOCTB
anexkTpudeckoro mnous. [puHimn
CYIIEPIO3ULIMH IEKTPUUECKUX
noJieu

https://m.edso00.ru/N79CZGZ1J

33

Hocurtenu smekTpuyeckux
3apsA70B. DIeMEHTapHBIN 3aps.
Ctpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOTHUKY U TUATEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3agau Ha npuMEHEHHE
CBOICTB 3JIEKTPUUYECKUX 3apPsII0B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DIEKTPUUYECKHM TOK, YCIOBHS
€ro cyuecTBoBanus. MictouHuku
3JIEKTPUYECKOTO TOKa

https://m.edso0.ru/ISIMP3J3M

37

I[eﬁCTBHH QJICKTPHUYCCKOI'0 TOKa

https://m.eds00.ru/Q8WUTCKVT

38

VYpoxk-uccienoanue "Jleictere
3JIEKTPUYECKOTO TIOJIS Ha
MPOBOJHUKYU U JUAIEKTPUKU"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUIA TOK B METAJIIaX,
JKUJIKOCTSIX U ra3ax

https://m.edso0.ru/E4ACOOQYPF

40

OnexTpuueckas Lemnb U €€
COCTaBHBIE YaCTU

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaboparopHas
pabota "U3mepenue u
peryiaupoBaHue CHIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HANIPSKEHHUE.
Boabsr™metp. JTabopatopHas
pabota "M3mepenue u
peryiaupoBaHue HaNpsHKEHUs"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHuBiieHHE TPOBOAHHKA.
VY aenbHOE CONPOTUBIICHUE
BeIlleCTBA

https://m.edsoo.ru/ESBUO5PC4G

44

JlabopaTopHas pabora
"3aBUCUMOCTD AJIEKTPUIECKOTO
CONPOTHUBIIEHUS TPOBOIHUKA OT
€ro JJUHBI, TUIOIIAIU
MONEPEYHOI0 CEYEHUs U
Martepuaia"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTE CHUJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspkeHus. 3akoH Oma A
ydacTka 1enu

46

JlabGopaTopHas pabora
"HccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha
pesuctope"

https://m.edso0.ru/X5THIN3RM

47

ITocnenoBarensHOE U
MapaJyIEIbHOE COEAUHEHHUS
MPOBOJHUKOB

https://m.edso00.ru/HJ9903493

48

JlaGoparopHas paboTa
"IIpoBepka mpaBuiia CIOKEHUS
HaIPsHKEHUN IIPU
MOCJIEZI0BATEILHOM COEIMHEHUH
JIBYX pe3UCTOpOB"

https://m.edso00.ru/VQ3VYPOTS8

49

JlaGopatopHas paboTa
"IIpoBepka nmpaBuiIa AJsl CHIIbI
TOKa MPU MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pewrenue 3anad Ha npuMeHeHUe
3akoHa OMa 17151 pa3InyHoOro
COCIMHEHMS IPOBOJHUKOB

https://m.edso00.ru/19ZEFKZZ4

51

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyna-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopHas paboTa
"Onpexnenenue padoThl U

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

MOITHOCTH JIEKTPHYECKOTO
TOoKa"

53

DIIEKTPUYECKUE LENH U
MOTPEOUTENH IIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE

https://m.edsoo.ru/1L3KZ2XLM

54

IlocTrossHHBIC Mar"HuThbl, UX
B3aUMOJCUCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "Mzyuenue
MOJIEH TIOCTOIHHBIX MAarHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe noste. MarautHoe
noJjie 3eMJIH U €ro 3HaUE€HUE UL
SKU3HHU Ha 3emMiie

https://m.edso00.ru/R3XXJCRVK

57

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoencTBUs. [10CTOSHHBIN
AJIEKTPUYECKUNA TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonrponsHas pabora o Teme
"DneKTpuyecKue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoencTBUs. [10CTOSHHBIN
ANEeKTpUYECKUi ToK" /
Bceepocculickas nmposepoyHas
pabota

https://m.edso0.ru/ZISSWA4Z7W

59

PesepBHylit ypok. PaGota ¢
TekcTamu o teMe "llocTosaHHbIN

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

INeKTpudeckuit Tok" /
Bcepocculickas npoBepodHas
pabota

60

OnbIT OpcTena. MaruutHoe
T10JI€ 3JIEKTPUYECKOTO TOKA
MarsuTHO€ noJje KaTyliKu ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHne IeKTPOMarHuToB
B TexHUKe. JlabopaTtopHas
pabota "M3ydyeHue neicTBus
MarHMTHOTI'O T0JIs1 Ha MPOBOHUK
¢ ToKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DIEeKTPOABUTATEINb TIOCTOSTHHOTO
ToKa. Mcnonbs3oBanue
3JIEKTPOJIBUTATETIEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopte. JlabopaTopHas
pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl
3JIEKTpoABUTATEINS "

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

63

OnbiTel Papajnes. 3akoH
3JIEKTPOMArHUTHON UHIYKITUH.
IIpaBuio Jlenia

https://m.edsoo.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
TIOJTyYEHHUS FNEKTPUUECKOH
SHEpPruu. DIIEKTPOCTAHIINU HA
BO300HOBJISICMBIX HCTOYHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBLHOU

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

paboTe 1o Teme
"JJIeKTpUUECKUE U MAarHUTHbBIC
SIBJICHUS "

66

KonTponbnas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

https://m.edso0.ru/APBXXTADS

67

PeseprubIit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemtoBrie
saBjaeHusd"

https://m.edso00.ru/4B8GKYQ1X

68

PesepsHblit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MardHuTHbIe
ABJIEHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTHYecKkue
padoTbl

JlaTa
H3ydeHusl

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE PpecypChl

MexaHudueckoe IBIKECHHE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

Cucrema oTcuerTa.
OTHOCUTEIBHOCTE
MEXaHUYECKOI'0 JIBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMeEpHOE NpsAMOJIMHEHOE
JBUYKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOIMHENHOE
nerkeHue. Cpensss u
MI'HOBEHHAsl CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[Ipsamonuneitnoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTb IpSIMOIMHEHHOTO
PaBHOYCKOPEHHOTO JIBMKEHUSL.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

Jlaboparopnas paboTa
"OnpeneneHne yCKOpeHus Tea
IPH PAaBHOYCKOPESHHOM
JIBYDKEHUH 10 HAKJIOHHOW
MJIOCKOCTH"

https://m.edsoo.ru/1KKINJFO8

CBoOoaHoe nagenue tei. OnbITh
Tanmunes

https://m.edsoo.ru/NMQA4AGGEQD



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE IBUKEHUE 110
okpyxHocTH. [lepron u yactora

9 . https://m.edsoo.ru/PVRBIDTTH
oOparienus. JIuneiinas u yriosas
CKOpPOCTH

10 Henrpoctpentrersioe https://m.edso0.ru/O5L FGWEZY
YCKOpEHHe
I1 7 H .B

11 CPBLIM 3AKOIL LIpIOTOHA. BEKTOp https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3axkoH HeroTOHA.

12 B https://m.edso0.ru/5A28NGVEV
PaBHOnelicTByIOIIAsA crta
T i H .

13 PETHI SaKOH HbIoToHa https://m.eds00.ru/XPFY G64RM
Cynepno3unus Cui
P

14 CUHICHAC Salatl Ha [PHMEHEHHE https://m.edso0.ru/GEM2S4HK9
3akoHOB HproTOHA

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

16 CILICHIE Safat Ho Tene «-Ha https://m.edsoo.ru/HML1AMN12
YIPYTOCTI
Jlaboparopnas pabota

17 «OrnpeneneHne )KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
MIPYKAHBI»

18 Cuna tpeHus https://m.edsoo.ru/B4AWPRASI7
P C

19 CILICHIE SAAAt o Tene «-Hia https://m.edsoo.ru/PJDH2DCOT
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenencane kodhduimenta https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEHHS"

21 Pemenue 3amay mo teme "3aKOHEI https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Herorona. Cuia ynpyroctu. Cuna
TpeHus"

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
Yckopenue cBOOOHOTO NaieHUs

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koHpepenuus "JIBrmxenue
TE€J BOKPYT T'PaBUTAIHOHHOTO
nenTpa (ConHevHas cucTtema).
lNanakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3aga4d no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TAroTeHus"

https://m.edsoo0.ru/VV02GV8YAT

25

IlepBas kocMu4eckast CKOPOCTb.
HeBecoMocTh 1 neperpy3ku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecHe MaTepHaIbHOM
TOYKU. AOCOIIIOTHO TBEPIOE TETIO.
PaBHOBecue TBEpIOTO TENA €
3aKPETIEHHON OCBIO BPAICHHUS.
MowmeHnT cuibl. LlenTp TsbxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepHaIbHOM
TOYKH. AOCOJIIOTHO TBEPIIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aKPETIEHHON OChIO BPAIICHHS.
MowmenT cuibl. LlenTp TspkecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemrenue 3amad mo reMe
"MomeHnT cuisbl. Llentp Tsxectn"

https://m.edsoo.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHON
pabote o Teme "MexaHn4YecKkoe

https://m.edsoo.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

nBWKeHue. Bzanmoneiicreue e

30

KoHnTtponbhas pabota mo teme
"MexaHn4yeCcKoe IBHKEHUE.
Bs3aumogeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmnynbe Tena. UMiynbe cubl.
3aKOH COXpaHEeHMsI UMITYJIbCA.
Ynpyroe u HEynpyroe
B3alMOJIEIICTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenwne 3agau mo Teme "3akoH
COXpaHEHUsl UMITyJIbca"

https://m.edsoo.ru/LQO6EH8F9

33

VYpoxk-koH(pepenus "PeakTuBHOE
JBH)KEHUE B PUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

PaGota cuiibl TsKECTH, CUTTBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlabopaTtopHnast pabota
«Omnpenenenue pabOThI CHITBI
TPEHUS TIPU PABHOMEPHOM
JIBYDKCHUH TEJIa TI0
TOPU30HTAILHOM MOBEPXHOCTI

https://m.edsoo.ru/609HFE1P8

37

CBsi3b 3HEprUM U pabOTHI.
[TorennuanbHas SHEPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOHN YHEPTUn

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGoparopHas pabota

https://m.edsoo.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

«M3y4yeHne 3aKkoHa COXpaHEHUS
SHEPTUmn»

41

KomnebarenpHoe ABHXEHUE U €T0
XapaKTEPUCTHKH

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxaromue KojaeoaHusl.
BoinyxneHHble Kosie0aHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTnyeckuil ¥ NpyKUHHBIN
MasATHUKHU

https://m.edsoo0.ru/0O71PZDM11

44

Ypoxk-uccienopanue
«3aBUCUMOCTH Iepuoja
Kos1ie0aHul OT )KECTKOCTH
MIPY>KUHBI U MAcChI Tpy3a»

https://m.edsoo.ru/BACAG6R4KS

45

IIpeBpanieHue sHepruu npu
MEXaHUYECKUX KOIeOaHusIxX

https://m.edsoo.ru/RPN7BU655

46

JlabopaTtopnas pabota
«OrmpeneneHue YacToThl U
nepuosia KojaeOaHuit mpy>KMHHOTO
MasITHUKa)

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopnas pabota
«IIpoBepka HE3aBUCHMOCTH
nepuoja kojaebanuit rpysa,
MTOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo0.ru/6YGEHWS8DT

48

Mexanndeckue BoJHEI. CBOMCTBA
MEXaHHUYECKUX BOJIH.
[IponosibHBIE M TOTIEPEYHBIE
BOJIHBI

https://m.edso00.ru/QHBQ3U5S XV



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHpepeHIHs
"MexaHHU4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

https://m.edso0.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpa)kKEHUE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienopanue
"HaOmroneHe 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZVS8

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koubepenius "YIiIbpTpaByK
1 MHQPA3BYK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "3aKoHbI
coXpaHeHus1. MeXaHn4eCKue
Kosie0aHusi ¥ BOJHBI"

https://m.edsoo.ru/7YAJAV57M

55

Konrponbnas padora no teme
"3aKOHbBI COXpaHEHHUS.
Mexanunueckue kojaeOaHus 1
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DNeKTPOMarHuTHOE TOJIE.
:‘)J'IeKTpOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

S7

CsoiicTBa SJICKTPOMATrHUTHBIX
BOJIH

58

Ypok-koupepenuus "lkana
3JE€KTPOMATHUTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

Hcnons3oBanue
3JIEKTPOMATrHUTHBIX BOJIH JIJISI
COTOBOM cBs13U"

59

VYpok-uccinenoBanue "M3yuenue
CBOMCTB AJIEKTPOMArHUTHBIX BOJIH
C TTIOMOII[LI0 MOOHIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3aga4d Ha OIIPCACIICHUC
YaCTOTHhI U AJIMHBI
SHCKTpOMaTHHTHOﬁ BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJIeKTpOMarHuTHas IpUpojia
cBera. CKOpOCTh CBETA.
BonHoBrle cBoMcTBa cBETA

https://m.edsoo.ru/ZFGOBMGFX

62

HcTounuku ceera.
IIpssmMonunenHoe
pacnpoCTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aK0H OTpa)KEHHUs CBETA.
3epkana. Pemenue 3agau Ha
MIPUMEHEHNE 3aKOHA OTPAKCHUS
CBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Tpenomnenue cBera. 3aKoH
NPEJIOMIJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeTa. Mcmoap30BaHre IOIHOTO
BHYTPEHHETO OTPa)KCHUS B
ONTHYCCKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlabopaTtopnast pabota

https://m.edsoo.ru/R8001T10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

"UccaenoBanue 3aBUCUMOCTH
yTJia MPEeJIOMIICHUSI CBETOBOTO
Jy4da OT yIJia MaJieHus Ha

"nn

rpaHuIie "BO31yX-CTEKIIO

67

VYpoxk-koH(pepeHus

" cnonp30BaHKE ITOJTHOTO
BHYTPEHHETO OTPA>KECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3B"

https://m.edsoo.ru/OL9F63ZRU

68

JIna3el. OnTHYeCcKas CHIIA JIMH3BI

https://m.edso00.ru/ZV702L97F

69

[TocTpoenue n3o0pakeHui B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
PacCcTOSHUS ¥ ONITUYECKON CHUITBI
cobuparomeii TuH3bI"

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

71

VYpok-koHpepeHus
"OnTHYeCcKUe JINH30BbIE
puoopsI"

https://m.edsoo.ru/KKVVRKOP3D

72

I'mas kak onTudeckas cucreMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenuus "JlegexTs
3penus. Kak coxpanurts 3peHue"

https://m.edsoo0.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceera B
crextp. OnbITel HploTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucniepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopatopHnas pabota "OnbIThI

https://m.edsoo.ru/E518L6TCH
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https://m.edsoo.ru/ZV702L97F
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10 Pa3JI0’KEHHIO OEJIOro CBETa B
CIIEKTP U BOCIPHATHIO LIBETA
npeaAMETOB IIPpHU UX Ha6JIIO,Z[eHI/II/I
yepes IBETOBbIE (PUIBTPHI"

Ypok-nipakTukym "BoiHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHms u rudpaxaus”
@) P

77 meIThI Pesepdopya https://m.eds00.ru/PI22QVEIV
IUTaHEeTapHast MOZICIb aTOMa
IT Bopa. M

78 OCTYTIATEL bopa. MOJCIL aToMa https://m.edsoo0.ru/OBJPHE0G2
bopa
Hcnyckanve v IOTJIONICHHE CBETa

79 aromoM. KBanTel. JIuneituatnie https://m.edsoo.ru/MILRTHPCO
CIICKTPBI
Vpoxk- "Hab

80 POKTHIpAICTHIM a”J'IIO)IeHI/IC https://m.edsoo.ru/7NCLNW296
CTIICKTPOB UCITyCKaHHUS

81 PannoakTUBHOCTE U €€ BUJIBI https://m.edso0.ru/22H32JWLM
C )

82 TPOCHHC aTOMHROTO SA1pa https://m.edsoo.ru/IRVFSKOFK
Hyknonnast Monens
P )

83 AAMOAKTHBHAIC NPCBPALICHHA https://m.edsoo.ru/RA796TPSP
H3zoTtonsl
P :

84 | CHICHIE SAAat TO TeME . https://m.edsoo.ru/WX2HQP2S6

PanuoakTrBHBIC TIPEBpPAICHHS

85 Ilepuon monypacnana https://m.edsoo.ru/WZDJCOES87
VYpoxk-koH(pepeHus

86 "PannoakTUBHBIC U3TyUEHUS B https://m.edso0.ru/X1J4002C4

MpUpoJe, MEAUIIMHE, TEXHUKE"
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87

SnepHbie peakiyu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MAacCOBOI'0 YHCEN

https://m.edso0.ru/YOQ2XMKOO0

88

OHeprus CBA3M aTOMHBIX sIIEP.
CBs13bp Macchl U SHEPTUU

https://m.edso0.ru/NSTEUFIO3

89

Pemrenue 3amad mo reMe
"SAnepubie peakuun"

https://m.eds00.ru/OD4KHLQ4T

90

Peakuuu cunTe3a u 1eneHust
anep. Uctounuku sHepruu
ConHia u 3BE31

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koubpepenmus " nepraas
sHepreTuka. JlercTBus
pPaarOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha
JKVBBIE OPraHU3MBbI"

https://m.edsoo.ru/QTNWFW90Q

92

IToaroroBka K KOHTPOJIBLHON
pabote 1mo Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanToBBICE siBEHUSA"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas padota no teme
"DNeKTpPOMarHuTHOE MOJIE.
DNeKTPOMArHUTHBIC BOJTHBI.
KBanrtoBsie siBnenus"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpeHnue, 06061IeHNE.
JlaboparopHbie pabOTHI IO KypCy
"Bzaumoneiicteue ten"

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

95

[ToBTOpenue, obo0IIEHHE.
Pemenue pacyeTHbIX 1

https://m.edsoo.ru/MMJINLZOSQ
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Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"TemnoBsie nporecch”

96

[ToBTOpenwue, 0600IICHNE.
Pemenue pacueTHbIX U
KayeCTBCHHBIX 3324 10 TEME
"KIIJI TerIoBbIX ABurareineit’

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpeHmE, 0600IICHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 10 TeMe
"KIIJ] anexkrpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEHME, 0000IICHNE.
JlaGopaTopHbie pabOTHI 110 Kypcy
"CseTOBbIE gBIIEHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenwue, o600meHne. Pabora
C TEKCTaMH I10 TeMeE "3aKOHBI
COXpaHEHUs B MexaHUKe"

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpenue, 06o6meHue. Pabora
¢ Tekctamu 1o Teme "Konebanus
Y BOJIHBI"

https://m.eds00.ru/L3YKVIINT

101

[ToBTOpenue, o600mmenue. Pabora
¢ TekcTaMmi 1o TeMe "CBETOBBIE
sBieHus"

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, 0606menue. Pabora
¢ TekcTamu 1o teme "KBaHToBas
u siiepHas ¢puznka'

https://m.edsoo.ru/W71E16NU8

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Koxa
NpoBEPSIEMOr0
pe3yabTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUSA

1.2

pa3inyaTth ABJICHHUA IO ONMHCAHUIO UX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (i)I/ISI/I‘—ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHME H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KaroIieM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOIE,
IIPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 337ady B y4eOHYIO, BBIIEIATDH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SIBICHHMA

1.4

ONMCHIBaTh HU3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IMPU OMNUCAHUU NPaBUIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOIB3YEMBIX BEIHYUH, WX
0003HaUYEHUA U eAUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0O BEIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(MBUYECKUX BEIMYUH

1.5

XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHHUS U TPOIECCHI,
HCIIONb3ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTbh CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA W 3alUChIBaTh €r0 MAaTeMaTHYeCKOe

BBIPAXCHUC

1.6

OOBSACHATH (pU3NYECKUE SBJICHUS, MPOLECCH U CBOICTBA TEIN, B TOM
YuciIe W B KOHTEKCTE CHUTYallMid IPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUYMHHO-CICJICTBEHHBIC CBS3M, CTPOUTH
oObsicHeHHe uW3 | — 2 JOTrMYecCKUMX MmaroB ¢ omopoil ma 1 — 2
U3y4YCHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (U3MUECKUX 3aKOHA MM

3aKOHOMEPHOCTH

1.7

pemarb pacuéTHble 3a7aud B 1 — 2 NeNCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMyITbI, CBSI3BIBAIONTNE (DU3MUECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 33J]a4dl  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nueckre BeITUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIIPAaBOYHLIC NAHHEIC, H€O6XO,Z[I/IMLIC IJId pClICHUA 3a4a4, OUCHHUBATDH

PEATUCTUYIHOCTD TTOJTYYCHHOW (PU3NUECKON BETUYUHBI

1.8

pacro3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MpPHU TOMOIIA
¢u3n4eckux METOJOB, B ONMCAHUU HCCIIEJOBAaHUS  BBIICIATH
IIPOBEpSIEMOE  MpPEANONOKEHUe  (TUIoTe3y),  pa3audarb U
MHTEPNPETUPOBATh IOJIyYEHHBIN pe3ynbTaT, HaXOIUTh OLIMOKHA B

XO0J¢€ OIbITa, A€J1aTh BBIBOJBLI 11O €T0 PE3yJIbTaTaM

1.9

MIPOBOAMTH OMBITHl MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WIH
busznyeckux  CBOMCTB  Tem:  (opmynHpoBaTh — IpOBEpsieMble
NPEANONIOKEHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,HOBaHI/IH, 3alIuChIBaTh X0/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBObI

1.10

BBIIIOJHATh NPSAMBIE U3MEPEHMSI C HCIIOJIIb30BAaHMEM AHAJOTOBBIX U
u(poBbIX MPUOOPOB, 3aNUCHIBATH MOKAa3aHUS MPUOOPOB € y4ETOM

3aJJaHHOM aOCOMIOTHOM MOTPETHOCTH U3MEPEHU I

1.11

IPOBOJIUTh  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYMHBI OT JAPYroil C HCIOJNBb30BAHUEM TMPSAMBIX H3MEPEHMUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOI'O MCCIEIOBaHUSA, COOUpPATh
YCTaHOBKY U BBIMOJHITH U3MEPEHHUS, CIIEAys MPEII0KEHHOMY TUIaHy,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJIC MPEUIOKEHHBIX TAOIHUIl U TPAPHUKOB, JIEJIAaTh BBIBOIBI

10 pe3yjibTaTaM HUCCICOAOBAHUA

1.12

MPOBOANTH KOCBEHHBIE M3MEpeHUs (PU3NUYECKUX BEIUYHUH, CIEAys
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEeHU coOuparhb
AKCIIEPUMEHTANIbHYI0 YCTAHOBKY M BBIUMCIATH 3HAYEHHE HMCKOMOM

BCJIINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TmpH pabore ¢

nabopaTOpHBIM 000PYyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JCUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaTb IPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO WX OIHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SABJICHUH WU

HCO6XOI[I/IMBIG (1)I/ISI/II-IGCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
MPaKTUYECKOTO UCIOIh30BaHUS (DU3NYECCKUX 3HAHUI B IMOBCETHECBHON
JKU3HU i oOecriedeHHuss O0€30MacHOCTH Tpu  OOpamieHuu ¢
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJIIOICHHS HOPM IKOJIOTUYECKOTO TTOBEICHHS B OKpY Kalollel cpezie

1.16

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popMaruu B cetd MHTEpHET B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M NMyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBIIENIATE MH(OPMAIUIO, KOTOpasl SBISETCS HPOTHBOPEUMBON WU

MOXET OBITh HEOCTOBEPHOI

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1laHui
HAyYHOTIOMYJSPHYIO ~ JIUTEpaTypy  (U3UYECKOTO  COACpIKaHMS,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu HTepHeT, Biaaerh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(OpMAIK

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChbMEHHBIE U YCTHBIE COOOILECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(poOpManun (U3NIECKOTo
COZIep)KaHus, B TOM YHCJE IYOJUYHO AENaTh KpPaTKUe COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM YYeOHBIX MHCCIEOBAaHUM, NpU 3HTOM
IPaMOTHO UCIIOJIb30BaTh M3YYEHHBINM IOHATUMHBIM amnmapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

IIPpU BBIITOJIHCHUHU y‘{e6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTb
00SI3aHHOCTH B Tpyarne B COOTBETCTBUH C ITOCTABJICHHBIMUA 3aJladyaMu,
CJIICAUTh 3a BBIIIOJIHCHHCM IIJIaHa HCﬁCTBHﬁ, AaICKBATHO OIICHHMBATDHb
COOCTBEHHBIH BKJIaAd B  JCATCIBHOCTbL TI'PYIIbI, BbICTPAMBATDH
KOMMYHUKATHBHOC BBaHMOﬂeﬁCTBHe, YUYUTBIBAs MHCHUC

OKPYKaIOIIHNX

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

11

HCIIOJBb30BaTh IMMOHATHUA

1.2

pas3inyaTth ABJICHHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-ICCKOC SABJICHHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBIICHUH B
OKpY’KalollleM MHUpe, B TOM uucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a/auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIMA

14

ONUCHIBaTh HU3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TP OMUCAHUU NPABUIBHO
TpakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUSI U eIMHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0O BEIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/IIICCKI/IX BCIINYNH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKUE SBICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, TIPH 53TOM JaBaTh CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPa)KCHHE

1.6

OOBSCHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTDH o0bscHenue u3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIbI0 1 — 2 WM3y4eHHBIX CBOWMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIC 3a1aud B 2 — 3 JEHCTBUSA, UCIOJIB3YsS 3aKOHBI U
dbopMyIibl, CBs3bIBatONUE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaln3a
YCJIOBHS 3a/1a4y 3aIMChIBATh KPATKOE YCIIOBUE, BBISIBIISITH HEOCTATOK
JAHHBIX JJI1 pelIeHHs 3a7aud, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTH pacuy€Thl U CPAaBHUBATH
MOJlyYeHHOE 3HAaueHWEe (PU3UYECKONW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh HpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MpPHU MOMOIIA
(bu3NYECKUX METO/I0B, UCIIONB3YS ONMHUCAHUE UCCIIETOBAHMS, BBIICIATD
MIPOBEPSIEMOE TMPEIIOIIOKEHUE, OLICHUBATh IMPaBUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BHIBOIBI

1.9

MPOBOAMWTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WIH
Gu3MYeCKUX ~ CBOWCTB  Tel:  (opMynwpoBaTh  IpOBEpsEMbIC

MMPECAIIOJIOKCHU, CO6I/IpaTI> YCTAHOBKY us3 MMPpEATIOKECHHOTO




000pYIOBaHMsI, OIIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOBI

1.10

BBIIIOJHATE IMPAMBIC HM3MCPCHUA C HCIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YHUKOB (bPISI/I‘IeCKI/IX BCJIIMYMH, CpaBHUBATh PE3YJIbTAaThbl

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTH  WCCJICJAOBAHUE  3aBUCHMOCTH  OJHOW  (pU3HUECKOU
BEJIMYUHBI OT JPYroil C MCHOJIb30BAHUEM IMPSMBIX HN3MEPEHUN:
IJIAaHUPOBATh HCCJIEOBaHUE, COOMpPATh YCTAHOBKY U BBITIOJHATH
U3MEpEHHs, Clenys  MNpeIoKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yNbTaThl MOMYYEHHOW 3aBUCHUMOCTH B BUJE TaOIUI[ U TPaduKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenysd NpeUIOKEHHOW WHCTPYKLMHM, U BBIYMCIATH 3HAYCHHUE

BCIINYHHBI

1.13

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a00paTOpPHBIM 000y IOBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MUX OIMCAHUA, HCIOJIB3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBICHHMM U HEOOXOIUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb NPOCTHIC TCXHUYCCKHUC yCTpOI\/’ICTBa 1 U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUYCCKUX ueneﬁ C TIOCJICAOBATCIIbHBIM M IapalJICJIbHBIM
COCANHCHUECM 3JICMCHTOB, pasiimiasn YCJIOBHBIC 0003HaYEHHST

9JICMCHTOB JJICKTPHUYCCKUX Lerei

1.16

MPUBOANTH TPHUMEPHl (HAXOAUTh HH(POpPMALUIO O TMPUMEPax)
MPAKTHYECKOTO UCIIONIb30BaHUs (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecrieueHHs ©0€30MacHOCTH MpU  OOpaIlleHu:d ¢
npubOpaMu ¥ TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHUS 3I0POBbS U

COOJIFO/ICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIeH cpefie

1.17

OCYILECTBIIATh MOUCK MHPOpMaIK (GU3HYECKOTO COAEPKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IMYTEM CpaBHEHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJCIATh WH(MOpPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpe‘IHBOﬁ HJIM MOXET OBITh HGHOCTOBepHOfI




1.18

HCIIOJIB30BaTh IIPpU  BBIITOJHCHUU yT-I€6HI)IX 3aﬂaHHﬁ HAay4YHO-

MOMYJISIPHYIO JIUTEPATypy (pU3Mueckoro cojaepkaHus, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu HMHTepHeT, BiIaaeTh NOpUEMaMH
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MICEMEHHBIC M KPATKHUE YCTHBIE COOOIICHHUS,
00001m1ass uHGOpMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC MYOJIMYHO TPEICTABISTh PE3yIbTAThI
MPOCKTHOW WJIM HMCCJIEIOBATEIbCKOM  JIEATEIbHOCTH, TPH ITOM
rPaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.20

IIPU BBITIOJHEHUHM Y4YeOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
MIPOIIECCOB paCTpeieysATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C

IOCTAaBJICHHBIMM 3aJadYaMM, CJICAUTb 3a BbIIIOJHCHUCM IIJIaHA

JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh

COOCTBEHHBIM BKJIad B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAWBATH

KOMMYHHUKATHBHOC B33]/IMOI[€§ICTBI/IC, IMPOABJIAA TOTOBHOCTD

pazpemats KOHGIUKTHI

9 KUIIACC

Kon
MpoBepsAEeMOro
pe3yJjbTrara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pasinyaTtb ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘I€CKOC SABJICHUC

1.3

pacro3HaBaTh IPOSIBIIEHHE H3YyYCHHbIX (DU3MUECKUX SIBJICHUM B
OKpY’KaloIlleM MHpe, B TOM 4YuciIe (U3NUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH NMPAKTUUYECKYIO 3a/1auy B yueOHYIO, BBIJIEISThH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

1.4

OIMMCBIBATh H3YUCHHBLIC CBOMCTBA TE€I H (bl/ISI/ILIeCKI/Ie SIBJICHHA,
HUCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIMYKMHBI, IIpU OIIHNCAaHHWKU IIPaBUIIBHO

TpPakTOBaThb  (DU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,

0003HAaYCHUS U €IUHUIIBI PU3UUECKUX BEITUYHH, HAXOIUTh (POPMYJIBI,




CBSI3BIBAIOIIME  JAHHYIO  (PHU3MUECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpapUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUYECKUE SBIICHUS U IPOLIECCHI,
UCIIONb3ysl U3YYEHHBIE 3aKOHBI, IpPH 3TOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa W 3alMChIBaTh €r0  MaTeMaTHYEeCKOe

BBIPAXXCHHC

1.6

OOBSCHATH (PU3MUECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii IPaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OOBICHEHHE U3 2
— 3 JIOTMYECKMX IIaroB C IMOMOMIBI0 2 — 3 HW3yYeHHBIX CBOMCTBa

(I)I/ISI/IIICCKI/IX HBHCHHﬁ, (1)H31/I‘IeCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3afadd (omuparouiyecss Ha cuctemy u3 2 — 3
YpaBHEHHIi), HWCHONB3yS 3aKOHBI W  (OPMYIBI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/1auyd
3alUChIBaTh KPATKOE YCIOBHE, BBISABIATh HENOCTAIOIINE WIH
M30BITOYHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMbIE
JUIsL pellieHusi, MPOBOJUTH Pacu€Thl U OLEHUBATh PEAIUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHUA (bHSH‘IGCKOﬁ BCIINYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEUIMTh MNpU MOMOIIU
(pU3UYECKUX METOJIOB, MCIIONB3Ysl ONMMCAHUE WCCIICOBAHUS, BBIICIATH
MIPOBEPSIEMOE NPEANOIOKEHHE, OLICHWBATh NPAaBUIBLHOCTh MOpPSAKa
MPOBEJICHUSI UCCIICAOBaHUs, JeJlaTh BBIBOJIbI, HHTEPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIOI[eHPIﬁ H OIIBITOB

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUsS, OMHCHIBATH XOJ OMbBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATh BHIBOABI

1.10

IPOBOAMTHh MPU HEOOXOJUMOCTH CEPUI0 IMPSMBIX H3MEpPEHUil,
OTIpeNieIisisi CpeaHee 3HaueHWe H3MepsieMod BennduHbl ((PoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATh BBIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mprdopa)

1.11

MMpOBOAUTL HCCJICIOBAHUC 3aBUCHUMOCTEN (bI/I3I/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM IPAMBIX H3MepeHHfII IJIAaHUPOBATHL HCCICAOBAHUC,

CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pPE3YJbTATHI




HOJ'Iy‘-IGHHOfI 3aBHUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHUH B BHC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIECA0OBaHUA

1.12

MPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHUS  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh U3MEPEHUs, Cleays MNPEIJIOKEHHON HWHCTPYKIIHH,
BBIYUCIISITH 3HAYEHWE BEJIWYUHBI M aHAIM3UPOBATh TOJIyYCHHBIC

PE3YJIbTATHI C y‘léTOM 3aJaHHOM IOTpCUIHOCTHU I/ISMepeHI/Iﬁ

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e301macHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyIOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3UUECKUX MOJENEH:
MaTepHaibHas TouKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETA, JIy4, TOHKas JIMH3A, IUIAHETAapHas MOJENb aTOMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O fAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNHCAHUA, HCIOIb3YS
3HaHHUSA O CBOMCTBaX (DM3MUECKUX SBICHUA U HEOOXOIUMBIE

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJB30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, WU3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUIEHHHM Y4YEOHO-TPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JJIsl MOCTPOEHHs N300pa’keHUH B MIIOCKOM

3epkajie u coOuparoIeii JuH3e

1.17

NPUBOJUTh TPHUMEPHl (HAXOAWTh HWHPOPMALHUIO O TpUMepax)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHECBHON
JKU3HU i obOecriedeHHss O€30MacHOCTH TpuU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbs U

COOJIIOICHHS HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKpY Kalollel cpezie

1.18

OCYILECTBIATh MOUCK UH(pOpMaMK GU3UYECKOTO CONEPKAHUS B CETU
WuTepHer, caMocTosSTeNbHO (OpMYIHpYys IOMCKOBBIM  3arpoc,
HaXOAUTh IIYTH  OINpPEAEJCHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHPOPMALIMM HAa OCHOBE HMMEIOUIMXCS 3HAHUM M JIOTIOJHUTEIBHBIX

HCTOYHUKOB

1.19

HCIIOJIB30BaTh IIPpU  BBIIIOJHCHUU yT~I€6HI)IX 3aI[aHI/II\/'I HAay4YHO-
MOITYJIAPHYIO JIUTEPATYpY (1)I/I3I/IIIGCKOFO COACPIKaHuA, CIPABOYHBLIC

Marepuasibl, pecypcbl cetu HMHTepHeT, BiIaaeTh HOpUEMaMH




KOHCTIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUU U3 OTHOMN

3HAaKOBOM CHUCTEMBI B APYTYIO

1.20

co3/1aBaTb COOCTBEHHbIC IIMCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE HMH(QOpPMALUU M3 HECKOJbKUX HCTOYHUKOB (PU3HMUECKOTO
coJiepKaHusl, MyOJIMYHO TNPENCTaBIATh PE3yIbTaThl MPOSKTHOM WM
UCCIIEIOBATENIbCKOM  AESITENbHOCTH, IpPU  3TOM  T'PAMOTHO
UCIOJIb30BaTh U3yYCHHbII MOHATUHHBINA anmapaT U3y4aeMoro paszesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAIlE C Y4ETOM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

NP BBITIONHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMM  3aJa4yaMM, CJICAUTh 3a BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JCSATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBISAA  TOTOBHOCTH

paspemaTts KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasnesa 3JeMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA
®uszuka — Hayka O mpupoje. SBineHus NpUPOIBL.
11 @dusnueckue SABICHHUA: MEXAaHUUYECKUE, TEIIOBBIE,
JNIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusznueckue BeIMYUHBL.  V3MepeHHe — (PU3MUECKUX
1.2 BenuunH.  Pusnueckue  npubopsl.  [lorpemHocTs
n3MepeHnil. MexxayHapo/IHasi CUCTEMA €IMHULL
EcrtecTBeHHOHAy4yHBI METOJ| MO3HAaHUA: HAOIIOJCHHE,
1 13 MIOCTAaHOBKA HAy4YHOI'O BOINpPOCA, BBIABMKEHHE THIIOTES,
' HKCHEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBSICHEHHUE
Ha0JII01aeMOT0 SIBJICHHUS
14 Onucanue Gpu3nyecKuXx SBICHUHN ¢ TOMOILBIO MOJIeNei
[IpakTryeckue paboTHI:
N3mepenue paccTossHAN.
L5 N3mepenne o0bEMa KUAKOCTH B TBEPIOTO Tea.
' Onpenenenue pa3sMepPOB MajbIX TE.
N3mepenne temnepatypsl IpH MOMOIIH SKHIKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIIEPaTyphl
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA
Crpoenue BewmiecTBa: aTOMbl M MOJEKYJbI, HX
2.1 pasMepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE
BelIeCTBa
2 JlBukeHnue dyactull BemectBa. CBs3b CKOPOCTHU
2.2 JBWJKEHUsI  4acTUL ¢  TeMmreparypoil.  BpoyHoBckoe
nBkeHue, muddysus
23 B3aumopeiicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U

OTTAJIKNBAHUC




AFpGFaTHBIe COCTOSAAHUA BCUICCTBA: CTPOCHUC TI'a30B,

KUAKOocTe U TBEPABIX  (KPUCTAUIMUECKHUX)  Tell

2.4 B3anmocBA3p MeEXIy CBOMCTBAaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO-MOJIEKYIISPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

[IpakTuueckue padbOTHI:
OneHka JuameTrpa aroMa METOJIOM psAoB  (C
Ucrnoiib30BaHueM Gotorpaduii).
2.6 OnbITel 1O HAONIOJEHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbITH 110 O6H3py>KCHI/IIO HeﬁCTBHH CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe NBIDKCHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JIBH)KEHUE
3.9 Ckopocte. CpenHsisi CKOpPOCTh NPU HEPABHOMEPHOM
' IBUKEHUU. Pacu€r myTu u BpeMeHU JBUKECHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TeJl KaK NPUYMHA U3MEHEHUS! CKOPOCTU JBUXEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3b  IUIOTHOCTH €
' KOJIMUYECTBOM MOJIEKYJ B €IMHHUIIE 00BhEMA BEIlleCTBA
3.5 Cuila KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MTOMOIIBIO JUHAMOMETpPA
37 SIBnenue TiAroteHus u cuia TsxecTH. Cuia TSxKecTH
' Ha Jpyrux IaHerax. Bec Temna. HesecomocTs
38 Cuna tpenusa. TpeHHE CKOIBXEHUS U TPEHHE MOKOS.
' Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHne Ccujl, HampaBJICHHBIX MO OJHOW MPSMOM.
' PaBHOelicTBYIOIIIAsA CUIT
310 [IpakTryeckue paboTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS




(wapuka B JKUAKOCTH, MOJEIHU  DJIEKTPUYECKOIO
aBToMoOWJIA M Tak ganee). OmnpezneneHue cpenHel
CKOPOCTH CKOJBKEHUs Opycka WM IIapuka Io
HAaKJIOHHOM  MIOCKOCTH. OnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIHE
3aBUCUMOCTh PACTSDKEHUs (nedopMmalvu) HNpYKUHBI OT
NPWIOKEHHON  cuibl.  ONbITBI, JEMOHCTPUPYIOIIKE
3aBHUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

dusnyeckue SBICHUSI B npupoaec: MpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSMH B KMBOM M HEXHBOW NPHUPOJE,
JEWCTBUE CUITBI TPEHUS B TIPUPOIC M TEXHHUKE
3.12 TexHuuyeckue ycTpoicTBa: IMHAMOMETP, HOJIIUITHUKH
JIABJIEHUE TBEP/IBIX TEJL, )KUJKOCTEM U TA30B
11 HaBnenue TtBEpHoOro Tena. CrocoObl yMEHBIIEHUS U
' yBEITUYEHUS JIaBICHUS
42 JlaBneHue rasza. 3aBUCUMOCTh JaBJICHUS Taza OT 00bEMa,
' TEeMIIepPaTyphI
r [lepenaua naBneHus TBEPABIMU TEJIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [lHeBMaTHYeCcKre MalIMHbI
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTudeckuit mapagokc. CooOmIaronuecs CoCyapl.
I'unpaBnuyeckrue MEXaHU3Mbl
AtMmocdepa 3emnu u atmocepHoe napneHue. [puanHb
A5 CYIIECTBOBAHUS BO3AYIIHOM 000s0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 N3mepenue armocdepnoro npasnenus. [lpubopel s
' M3MepeHust aTMOc(EepHOro JaBJICHUS
JleiicTBHE >KMIKOCTH W raza Ha TOrpYyXKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) Cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTryeckue paboTHI:




HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Onpenenenne BbITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH Ha
TEN0,  IOrpyXkEHHOE B KUAKOCTh.  IIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIONIEH CHWJIbI, ACHCTBYIOLIEH
Ha TeI0 B JKUIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKHUBAIOLIEH
CWJIbI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTHU, OT 00BEMA
MOrPYKEHHOM B KUJKOCTh YAaCTHU Te€la U OT IIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH

KOHCTPYUpOBaHHE  JIOAKM U  OIpeleneHue e

IPY30MOABEMHOCTH

@dusnyeckne  SBICHWS B TNPUPOJE:  BIUSHHE
4.10 aTMOC(epHOTo AaBJICHHS Ha )KUBOM OpraHU3M, TJIaBaHUE

pBIO

TexHudyeckue yCTpoOMCTBa: COOOIIAIOIIMECS COCY/bI,
411 YCTPOWCTBO BOAOMPOBOJA, THAPABIWYECKHIA IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanudeckas paborta
52 Mexanudeckas MOITHOCTb
£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAs
' wiockocTh. [IpaBuiio paBHOBECHsI phlyara
54 [TpumMeHeHre paBUiIa paBHOBECHS phlvara K OJIOKY
«3onortoe  mpaBwio»  MexaHukH.  Ko3dduumenrt
55 IIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [TpocTtrie
MEXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTenuuanpHas SHEPTUU Tela, TOJHATOTO HaJ 3eMIEi
5.7 Kunernueckas sneprust
- [TonHass mexaHudveckas SHEprus. 3aKOH M3MEHEHUS U
' COXPaHEHUS MEXaHHUECKOH SHEPTUN
5 g [IpakTuueckue padbOTHI:

Onpenenenue  pa®OTBl  CWJIBI  TPeHHS  IIpHU




PaBHOMCPHOM JABMDKCHUN TCJ1a 10 FOpH?;OHTElJIBHOfI
oBepxHOCTU. VccnenoBanue ycinoBHuil paBHOBECHS pblyara.
Nsmepenne KIIJ[ HaknmoHHOM 1miockoctd. M3yueHue 3akoHa

COXpPaHCHUA MEXaHU4YEeCKOH OHCPIrun

®dusznueckue SBICHUI B npupoac: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuyeckue yCTpPOMCTBA: pblyar, MOABWKHBIA U
511 HETIOJABMKHBIN OJIOKW, HaKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEeP:KAHUSA
pasaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHS  MOJICKYJISIPHO-KUHETHYECKOM
6.1 TEOpUU CTPOCHHS BemecTBa. Macca u  pa3Mepsl
' MoJIeKyll.  ONBITBI,  TOATBEPKIAIOIINE  OCHOBHBIC
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPHH
Mopnenu  TBEpIOrO, OKUAKOTO M Ta3000pa3HOTO
6.2 COCTOsSIHMM BemiecTBa. Kpucramumueckue M aMopQHBIC
Tena
OObsicHEHUE CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKON
TEeOpUn
6.4 CMaunBaHUe U KaMWUISIPHBIC SIBICHUS
6.5 TemnnoBoe pacHIMpeHHe U CKATHE
6.6 Temneparypa. CBs3b TeMIepaTypel CO CKOPOCTHIO
' TEIUIOBOTO JIBHKEHUS YaCTHUIL
6.7 Buytpennss sneprus. CnocoObl U3MEHEHUS! BHYTPEHHEN
' SHEPruM: TeIIonepeaaya u CoBepileHue paboThl
6.8 Bunel Terionepenadu: TEIIONPOBOIHOCTh, KOHBEKIIUS,




H3JIIYUCHHC

KonnuectBo  TemwioThl.  YaelpHAsT  TEINIOEMKOCTH

6.9
BELIECTBA
TerooOMeH u TEMJIOBOE paBHOBecHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
511 [InaBneHue U OTBEpIeBaHNE KPUCTAIITUYECKIX BEIIECTB.
' VY nenbHas TemaoTa IJIaBIeHUsS
[TapooOpa3zoBanne u  KoHAeHcauus. VcnapeHue.
512 Kunenune. VYaenpHas  Temiaora  mapooOpa3oBaHMS.
. 3aBHCUMOCTh TEMIEpPaTyphl KHIIEHUS OT aTMOC(EpPHOTrO
JTABJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y IebHAsl TEIIOTa CTOPaHUs
[Ipunnuner  pabotel  TemmoBbix — aBuratenet  KIT/]
6.15 TEIUIOBOI'0 ABUrareisl. TelIoBble NBUTATEIN U 3alllUTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUs U NPEBPALCHUS YHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTuyeckue paboOTHI:
OneiTbl 1m0 OOHApY)XEHHIO  JEHUCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHl MO BBIPALIMBAHUIO KPHCTAIJIOB MOBAPEHHOM
COJIM WJIN caxapa.
OnpIThl 10 HAOJIOJEHUIO TEIJIOBOIO PACUIMPEHUs
5.17 ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Omnpenenenue JaBleHUs BO3IyXa B OAJUIOHE IIIIPHIIA.

OnbITEL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS
BO3JlyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka rumnores3bl JUHEHHONW 3aBUCUMOCTH JJIMHBI
CTONOMKA >KUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMITepaTypHhl.

Habmionenne n3MeHeHnss BHYTPEHHEH YHEPTUU Tella B




pe3ynpTaTe Temyonepeaayu U paboThl BHEITHUX CHIL.

HccnenoBanue SIBIICHUS TemioodOMeHa npu
CMEIIMBAHUM XOJOJIHON U TOPSYEH BOJIBI.

OnpeneneHre KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJIOM TpU TEMIOOOMEHE C HarpeThiM METAJUTUYECKUM
HWJIAHIPOM.

Ornpenenenne yaeabHONU TEIIIOEMKOCTH BEIIECTRA.

Uccnenosanue mpoiiecca ucnapeHusl.

OrnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

OnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

@dwusuveckre SBICHUS B TMPHUPOJAE: TOBEPXHOCTHOE
HATAKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOIAC,
6.18 KpUCTaJUTBl B Mpupoje, uznydenue CoJHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HUHEesl, CHETa.

TexHUUECKUEe  yCTpOMCTBA:  KAaNWUISIPBI, MPUMEPHI
UCIIONIb30BaHUSl KPUCTAIIOB, KHUIKOCTHBIM TEPMOMETP,
6.19 JATYMK TEMIEPaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPHI, TICHXPOMETp, IapoBas TypOWHa,

ABUTATCIIb BHYTPCHHET'O CIr'OPpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanys Tenl. [[Ba posa aIeKTpUUECKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa
7.2 (3aBHCUMOCTh CHJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHEI 3apaa0B U PaCCTOSAHUA MCKIY TeJ'IaMI/I)

Onektpuueckoe nose. Hanpssk€HHOCTD 3JEKTPUUECKOro
7.3 nosist. [IpuHIMI cyneprno3uuy SIEKTPUUYECKUX MoJei

(Ha KaUEeCTBEHHOM YPOBHE)

Hocurenu »saekTpudeckux 3apsgoB. ODJIEeMEHTapHBIN
7.4 anekTpuueckui 3apsaa. Ctpoenune atoma. [IpoBogHuky u

JUDJICKTPUKH

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa




SHCKTPI/I‘IGCKI/Iﬁ TOK. Ycnosus CyHICCTBOBaHUA

o AIEKTPUUECKOT0 TOKa. VICTOUHHMKHN MOCTOSIHHOTO TOKa
HetictBust 3JEKTPUUYECKOTO TOKa (TerioBoe,
1.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KUIKOCTSIX M razax
- Onektpuueckasd uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsHKECHUE
29 CormpoTtuBienue MMPOBOJHUKA. VY nenbHOE
' COTPOTHUBJICHUE BEIECTBA
7.10 3akon Oma 11 yyacTKa 1enu
[locnenoBarenbHOE UM HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTh ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
213 DJeKTpUYeCKUe Ienu U MOTPEOUTENH SIEKTPHUECKON
' sHepruu B ObITy. KOopoTKkoe 3aMbIKkaHue
[TocrossHHbIE MarHuThl. B3auMopnencTBUE ITOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mojie. MarHuTHoe 1ojie 3eMJiM U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmnsiT Opcrena. MarHuTHOE 1OJIE IEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IIOJISI HA IMPOBOJHUK C TOKOM.
217 DIIeKTpOABUTATENIb TIOCTOSIHHOTO TOKa. Vcmonb3oBaHue
' AJEKTPOJIBUraTeleii B TEXHUYECKUX YCTpPOMCTBAaX M Ha
TpaHCIopTe
218 OnbiTel  @apanesa.  SIBieHWEe  3JIEKTPOMarHUTHOU
' nHaykuuu. [paswio Jlenna
DJIEKTPOreHepaTop. Cnioco0b1 MOJTyYCHHUS
7.19 AJIEKTPUYECKON  DHEPrum. DJIEKTPOCTAaHIIMK  Ha

BO300HOBJISIEMBIX MICTOUYHHUKAX OHCPIrun




7.20

[TpakTudeckue paboThI:

OnbITH O HAOMIONEHUIO 3JCKTPU3ALMH TeJl MHIYKIHEH
U TIPY COTIPUKOCHOBEHHUHU.

UccnenoBanue JeHCTBUS DIIEKTPUUECKOrO TOJISL  Ha
IIPOBOJAHMKY U JUDJIEKTPUKH.

COopka w mpoBepka pabOTBHl DICKTPHUECKON IeNH
MIOCTOSTHHOTO TOKa.

W3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenue U peryiupoBaHue HaPSHKEHNUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT COMPOTHUBIICHUSI PE3UCTOpPA U HANPSKEHUS
Ha Pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBHUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUSI MPOBOJHUKA OT €ro
JUTMHBL, IIJI0IAIM ONIEPEYHOT0 CEYEHHUS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHHS HANpsSOKEHUH  IPU
IIOCJIEZIOBATEIbHOM ~ COEIIMHEHUU JIBYX PpE3HCTOpOB.
IIpoBepka mpaBuia sl CUJIbl TOKa MPHU MapajlIeIbHOM
coequHeHUH  pe3uctopoB.  OrmpexneneHue  pabOThI
AJEKTPUYECKOTO TOKA, MIAYIIETO 4Yepe3 pe3ucTop.
OnpeneneHre  MOIIHOCTH — 3JEKTPUYECKOIO  TOKa,
BBIIIEISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, MAYIIETO 4Yepe3 JIAMIIOUKY, OT HAIpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJCHCTBUS IOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO I0JI TOCTOSSHHBIX MarHUTOB MPU
ux oObenMHEHWHM U  pasneneHud. lccnempoBanue
JIENCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBYS KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBlIeHHs TOKa B Karymke. l3yueHue
JIEHCTBUSI MarHUTHOTO TOJS Ha TMPOBOJHUK C TOKOM.

KounctpyunpoBanue u U3y4eHue paboThI




3JIEKTPOJABUIATEIIS. H3mepenue KITZA
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O
WCCIIE0OBAHUIO SIBJICHUS AJIEKTPOMATHUTHON WHIYKIIVM:
UCCJICOBAHNE W3MCHCHMM 3HAYEHUS W HalpaBICHUS

HHAYKIIUOHHOI'O TOKA

@dusnueckue SBICHUS B MPHUPOJC: DICKTPUYCCKHE
ABIIEHUST B  atMocdepe, OIEKTPUYECTBO  KUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJe 3eMid, apeid MOoIoCcoB,
POJIb MAarHuTHOTO IIOJIA IJIA JKU3HH Ha 3CMJ'IG, MMOJIIPHOC

CHUSHUC

TexHuueckue yCTpOMCTBA: DSJIEKTPOCKOIN, aMIIEpMETP,
BOJITMETpP, PEOCTAT, CYETUUK DJICKTPUUYECKON DHEPIuw,

AJIEKTPOOCBETUTENbHBIE ~ NMPHOOPBI,  HAarpeBaTelIbHBIC

f.2 ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
IPEJOXPAaHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATEIIb
MOCTOSIHHOT'O TOKa, TeHEepaTop MOCTOSHHOI'O TOKa
9 KIIACC
Kon
Konx anemenra [IpoBepsieMble 2JIEMEHTBI COAEPIKAHMS
pasznena
MEXAHMWYECKMUE ABJIEHUA
8.1 Mexanuueckoe JBHXeHHE. MarepuanpHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBM)KCHUS
8.3 PaBHOMEpHOE NPAMOJIMHEHHOE IBHKCHHE
8 HepasHomepHOE MIPSAMOJIMHEMHOE IBUJKCHUE.
8.4 CpenHsis M MIHOBEHHas  CKOpOCTb  Tela  IIpU
HEpaBHOMEPHOM JIBUKECHUHU
8.5 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE
' JBMKEHUE
8.6 CBoOoaHoe magenne. OneITe [ anunes




PaBHOMeEpHOE nBMXkEHHE TIO OKpYKHOCTH. [lepuon u

8.7 gacToTra oOpameHus. JIuHeliHas © yryioBas CKOPOCTH.
LleHTpOCTpEMUTETHHOE YCKOPEHHE

8.8 [Tepesrii 3akoH HetoToHa

8.9 Bropoii 3akon HeroroHa

8.10 Tperuit 3akoH HeroToHa

8.11 [TpuHIIMD CynEepIO3ULIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: CWJIa TPEHHUS CKOJBKEHHUS, CHIla
' TPEHUS TOKOsI, IPYTUe BUJIbI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' Yckopenue cBOOOHOTO MaICHUS

815 IBuwxenne  miaHer  Bokpyr  Connma.  [lepBas
' KocMHu4eckasi ckopocTb. HeBecoMocTh 1 eperpysku

8.16 PaBHOBecue  MarepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPAOE TEIIO

8.17 PaBHOBecue TBEPAOTO Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TsxecTu

8.18 Nmmynse Tena. U3menenne ummynbca. UMIynbe CHTbI

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABUKEHUE

8.21 MexaHunueckast paboTa U MOIIHOCTb

8.9 Pabota cumn TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl

893 [loreHnmanbHass OSHEPrusl TeNa, MOTHATOrO  HAX
' MMOBEPXHOCTHIO 3eMJIU

8.24 IToTeHnnanbHas SHEPTUs CKATON NPY>KUHbI

Kunernueckast sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUu
8.26 3aKOH COXpaHEHUsI MEXaHMYECKOU YHEPTUU
[IpakTrueckue paboTHI:
8.27 Omnpenenenrue cpeaHe CKOPOCTU CKOIBXKEHHs Opycka

HWJIN JIBWXCHHA IIIapuKa I10 HAKJIOHHOM IIJIOCKOCTH.




Omnpenenenre ycKOpeHHs Tejla MPU pPaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH IYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HaYaIbHON CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
IBUKCHUHM 0e3 HaudaJbHOW CKOPOCTH IMYTH OTHOCATCS
KaK psAJI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHU OJJMHAKOBBHI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKECHUS
OT CWibl HOpMalbHOro pAaBieHus. OmnpeneneHue
kod(duimenta TpeHUs ckoipxeHusa. OmnpenerecHue
KECTKOCTU TpYykUHBL. Onpenenenue padOThl CHIIBI
TpEHUsT TPU PABHOMEPHOM JBIDKEHHUU TeNa IO
TOPU30HTANBLHONM MOBepxHOCTU. Ompenenenue padboThI
CWJIbl  yOPYrocTH  MHpH  HoabEME  Irpy3a C
WCIIOJIb30BAHUEM  HEMOABUKHOTO UM MOJBUYKHOTO

OJIOKOB

duznyeckue IBICHUS B mpupoac: NpuIMBbl U OTJIMBBI,

8.28 nBrkeHne 1iaHeT COJHEYHOM CHCTEMBI, PEAKTUBHOE
JBU>)KEHUE KUBBIX OPTaHU3MOB
8.29 TexHuueckue  yCTpOWCTBA:  CHOUAOMETP, JATUYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTHI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JBHXKXCHHUC. OCHOBHBIE XApaKTCPUCTHUKU

o1 KoJIe0aHui: TIeproJI, YaCcTOTa, aMILUTHTY 1A
9.9 MaremaTnueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBpaiieHre sHEPrun Npu KOIeOaTEILHOM JABHKEHUN
0.3 3aryxawomue KoneOaHusi. BbIHyXIeHHBbIE KoJeOaHUS.
' Pe3onaHc
Mexanudeckue BoHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
04 [IpononbsHbie W momnepedHble BOJIHBL. [[nMHA BOMHBI U
' CKOpPOCTbh €€ pacrpocTpaHEHHs. MexaHuYeCKre BOIHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI
9.5 3ByK. '/poMKOCTB U BbICOTa 3ByKa. OTpaxKeHue 3ByKa




9.6

WNu¢pa3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

OmpeneneHne YacTOTBl M Tepuoaa  KoJjeOaHHWi
MaTEeMaTU4YECKOr0 MasTHHKA.

OmnpeneneHne 4YacTOThl W TepHoja  KosieOaHuit
MPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMMOCTH  IepUoOjaa  KoJieOaHUH
MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
UccnenoBanne 3aBUCHUMOCTH —T€pUOjaa  KoJieOaHUH
MPY>KUHHOTO MAasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMi rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTHU

npyXuHbL. M3Mepenne yckopeHusi CBOOOIHOTO MaIeHuUs

9.8

dusnueckue SABJICHUSA B MMpUpoJAc: BOCIIPHUATHC 3BYKOB
KNUBOTHBIMH, 3CMIICTPSACCHUC, celicMHUYecKue BOJIHBI,

LyHaMH, 5X0

9.9

Texunueckue YCTPOﬁCTBaZ 9XO0JIOT, MCIIOJb30BaHHUC

yIbTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMArHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 37I€KTPOMArHUTHBIX BOJIH
10.2 [Ixana 371eKTPOMarHUTHBIX BOJIH
10.3 DOnexkTpoMarHuTHas npuponaa cBera. CKOpOCTh CBeTa.
' BonHoBBIE cBOlICTBa CBETa
10 [TpakTuyeckue paboOTHI:
10.4 N3yueHue CBONCTB  JJIEKTPOMATHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBEHOTO TeedoHa
@dusnueckue SBICHUS B MPHPOJE: OWOIOTHIECKOE
10.5 JIEICTBUE BHIHMOTO, yIbTPaPUOIETOBOTO u
PEHTI€HOBCKOTO U3JIy4CHUI
106 TexHuueckue YCTPOMCTBA: HCTOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11
111 JlyueBas monens cBera. MicTouHuku ceera




11.2

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA

Otpaxenue cBeta. [lockoe 3epkaio. 3aKOH OTPaKECHUS

11.3
cBeTa
114 IIpenomsienne cBeta. 3aKkOH MHPEIOMJIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop nyyei B IMH3E
116 Ontuyeckas cuctema (QoToanmapaTa, MHUKPOCKONA H
' TesecKona
117 I'maz kak onTtudeckas cucrteMa. bian3opykocTs U
' JaJIbHO30PKOCTh
118 Pasnoxxenune Oenoro ceeta B ciekTp. OnbiTel HploTOHA.
' CrnoxxeHue crieKTpaJlbHbIX 1[BETOB. Jlucnepcust cBeTa
[IpakTuueckue paboTHI:
HccnenoBanue  3aBUCUMOCTH — yIJla  OTpPayKE€HUs
CBETOBOTI'O Jy4a OT yIJIa aJCHHUS.
W3ydyeHne xapakTepUCTHK U300paKeHUs MperMeTa B
IUIOCKOM 3€pKaJle.
HccnenoBaHue 3aBUCUMOCTU yIVIa IPEJIOMIICHUS
CBETOBOIO Jiyya OT yrjia MaJeHUs Ha TPaHUIE «BO3AYyX —
11.9 CTEKJIO».
[Tony4yenue n300paXkeHU ¢ MOMOLIBIO cOOUparoIeit
JIUH3BI.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIEH JTUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJI0T0 CBETa B CHEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB IMPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIC (DUIBTPHI
dusnueckue sABICHUS B npupoze: 3atMeHus CoiHuoa u
11.10 JlyHbl, 11BEeTa TEJN, ONTHYECKHE SIBJICHUS B atMocdepe
(uBeT HeOa, pedpakmus, paayra, MUpPax)
111 Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOIL,
' ¢dboToanmapar, ONTHYECKHUE CBETOBO/IBI
KBAHTOBBIE SABJIEHUW A
12
121 OmnbiTel Peseppopaa u mnaHeTapHass MOJEIb aToOMa.




Mogaens atoma bopa

I/ICHYCKaHI/IC n IIOrjomecHUE CBCTa aToOMOM. KBaHThI.

12.2
JIuneityaThie CIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMmma-u3nydeHus
194 Crpoenne aromHoro szapa. HyxionHas Moxens
' aTOMHOTO spa. M3oTonsl
125 PanuoaktuBHble mnpespamenus. llepuoa momypacnana
' aTOMHBIX s7IEp
196 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOrO U
' MaccoOBOI0 YHCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. Mcrounuku sneprun
' ComHLa u 3BE31
1.9 Snepnas oHepretuka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIY4YEeHUH Ha )KUBbIC OPraHU3MBbl
[IpakTueckue pabOThI:
HaOmtoneHue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBaHne TPEKOB: M3MEPEHUE 3HEPTrUM YaCTHULIBI
10 TOPMO3HOMY IYyTH (110 (hoTOorpadusm).
W3mepenue paanoakTUBHOTO (poHa
dusnueckre ABICHUS B INPUPOAE: ECTECTBEHHBIN
paavoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 pPaZlMOaKTUBHOE M3JIYyY€HHE NPUPOJHBIX MUHEPAJIOB,
JEUCTBUAE PAJUOAKTUBHBIX H3JIyYCHMM Ha OpraHU3M
4eJIoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona




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

Kon
NpoBePSIeMOro
TpeOoBaHUs

IIpoBepsiemble TPedOBaHUS K NMPeAMETHBIM pe3yJbTaTamM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®I'OC

[lonnmanne pomu  QU3MKKM B HAYYHOM  KapTHHE  MHpa;
c(OPpMHPOBAHHOCTh 0A30BBIX MPEJICTABICHUH O 3aKOHOMEPHOI CBA3U
U II03HABA€MOCTU SIBICHUH MPUPOABI, O POJM DIKCIEPUMEHTa B
¢uszmke, o0 cucTeMooOpasywomiel poau (U3MKHM B Pa3BUTUHU
€CTeCTBCHHBIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOIIOIUH
¢u3nUecKkux 3HaAHUNH M UX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYUHOM
KapTUHE MHUpa, O BKJIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPY)KAIOLIETO

MHpa, pa3BUTUE TEXHUKH U TEXHOJIOTUU

3HaHUs O BHMJAX MaTepuu (BEIIECTBO U TMOJE), O ABMKEHUH KakK
croco0e CyIIecTBOBAHUS MaTepUH, 00 AaTOMHO-MOJIEKYJISIPHOI Teopun
CTPOEHMSI BELIECTBAa, O (PU3NYECKOM CYIIHOCTU SIBJICHUN TNPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3ianyath SBJIEHUS 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECcKOe SBICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpPYXKAalOUIEM MHpE, BBIAEHAS HUX CYLIECTBEHHBIE CBOMCTBa

(mpu3HaKM)

BJIaI[eHI/IC OCHOBaMH ITOHSTHIHOI'O amnrmapara M CHMBOJIMYCCKOTO
sSA3bIKa q)I/ISI/IKI/I N HCIIOJIB30BAHHUE HX IJIs PCIICHUA y‘le6HBIX 3aJa4,
YMCHHUC XapaKTCPpU30BaATb CBOMCTBa TCII, (pmnqecxne SABJICHUSA U

MpoNHeCChl, UCIIOJIb3Y (l)yH,[[aMCHTaJ'IBHLIe 1 OMIINPHUYCCKUC 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBIC CBOICTBA T€I U (1)I/IBI/I‘IGCKI/IC SIBJICHHA,

UCTIONB3YS (PU3HUYECKUE BEITHUUHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TMIO3HAHUS C y4ETOM
coOmroIeHns TpaBuil O€30MacHOr0 TpyAa: HabmoeHne (pu3ndecKux
SIBJICHUIA:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIUH, OMUCHIBATH XOJ]
OIIBITA U 3aMUCBIBATH €TI0 PE3YyJIbTAThl, (POPMYIMPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOUpPaTh
DKCIIEPUMEHTAIIBHYI0  YCTAaHOBKY IO MHCTPYKIMH, BBIYHCIATH
3HaYCHUE BEJIIMYMHBI U AHAIM3UPOBATh IOJYYEHHBIE PE3YJIBTAThI C
Y4E€TOM 3a/JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJIOXKHBIX  DKCIECPUMEHTAIBHBIX  HCCIIECIOBaHMI;
CaMOCTOSITENILHO ~ COOMpPATh  JKCIEPHUMEHTAIBHYIO YCTaHOBKY H
IIPOBOJUTH  HUCCICAOBAHME [0  HMHCTPYKLUHH,  IIPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHUJE TaONIULl U
rpaMKOB, YUUTHIBATh MIOIPEIIHOCTH, JIENIaTh BHIBOJIBI 1O Pe3yJIbTaTaM

HUCCICIJ0BaHUA

[ToHnmaHue  XapakTepHBIX  CBOHCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TO4Ka, aOCOJIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeJ, IUIAHETApHAas MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHE NPUMEHSATh UX IS

00BsICHEHHS (PU3MUECKUX TPOIIECCOB

YMeHne oOBACHATH (PU3MUECKUE TPOIECCHl M CBOMCTBA TEl, B TOM
4yycie€ M B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yYEHHbIE CBOMCTBA (PU3UUECKUX

ﬂBﬂeHHﬁ, (1)I/I3I/Iq€CKI/I€ 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJACIN

YMeHue pemats pacuéTHele 3amaud (Ha 6a3ze 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI U (opMynbl, CBsA3bIBaOIIKE (pusHUeckue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBJISITH HEJOCTAIOLINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoAuMBbIC IJisi €€ pelIeHHs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOAUTH PAcU€Thl W OLEHUBATh PEATHUCTUYHOCTh MOTYYEHHOTO
3HaYeHUs (PU3UYECKON BEIMUYMHBI, YMEHUE ONPENENITh pa3MEPHOCTh

(bu3nUecKoil BeIMUMHBI, IIOJTYYEHHON IPHU PEIICHUH 3a/1a41

YMeHHEe XapakTepu30BaTh IPUHLUIBI JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIlIeé OBITOBBIX MHPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONUCAHUIO, UCIIOIb3Ysl 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HEoOXomumble (u3mueckue




3aKOHOMEPHOCTHU

10

VYMmenune HUCIIOJIB30BAaTh 3HAaHUA (0] (bI/ISI/I‘IeCKI/IX SABJICHUAX B
MOBCEHEBHOM KM3HM JiIsi  oOecrieueHuss O€30IaCHOCTH — INPHU
oOpamieHMM C  OBITOBBIMH  TpUOOpaMHU W TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS M  COONIOJECHUS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpeie; MOHUMaHHE
HEOOXOJIMMOCTH TMPHUMEHEHHS JIOCTIKCHHH (PU3MKH W TEXHOJIOTUH

IJI1 paquOHAJIBHOTO IMMPUPOAOIIOJIB30BaHUA

11

OneiT ToOHWCKa, TpeoOpa3oBaHUS W MPEICTaBICHHUS WH(HOPMAIUN
(U3UYECKOTO CONEPIKaHUS C HCIOJNB30BAaHHEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTh
MOJlyYeHHOW HHQOpPMAIMM HAa OCHOBE UMEIOUIMXCA 3HAHUM W
JIONIOJTHUTENBHBIX ~ MCTOYHHUKOB, yYMEHHUE  UCIOJb30BaTh  IPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro colep)KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMH  MPEOOPA3OBAHUS
uHopMalMi W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha

OCHOBE MH(POPMAITUH U3 HECKOJIbKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kona IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 MEXAHWYECKUE ABJIEHW A
11 Mexanuueckoe ABuwxkeHue. MarepuanbHas Touka. CucremMa  OTcYé€Ta.
' OTHOCHUTENILHOCTD JIBKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBIKeHue. CpenHsisi ckopocTh. DopMyna aJis
1.2 BBIUUCIICHHUS cpeaHeii ckopocTh: V = S/t
PaBHOMEpHOE TIPAMONMHEWHOE IBIKEHHE. 3aBUCHUMOCTh KOOPIAWMHATHI Tela OT
BPEMEHH B CIIy4yae PaBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 x(7)=x, +vut
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UISI TPOSKIHUH CKOPOCTH, TPOCKIIHH
nepeMenieHusi, IyTH, KOOPAMHATBI TPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBHKEHUN
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B CiIydae PaBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO JIBHKCHHUS:
2
Syf)=vo, # I+ ay* ;
2
@opMynbl I MPOEKUUU MEPEMELIEHUs, MPOEKUUU CKOPOCTH U TMPOEKLUUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f)zuﬂ.\' +a, 1,
a,(r)=canst,
Ul.‘fz - Ul.'fz =2£I_.f.5'r
I'padmkn 3aBHCHMOCTH OT BPEMEHH I TPOCKIUU YCKOPCHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIMH TepEeMEIICHUs, KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
MIPSIMOJIMHETHOM JIBHDKCHHUH
CBoOoanoe manenue. GopMysbl, OMUCHIBAIONINE CBOOOJHOE TMaJeHHE Teja TI0
15 BEePTUKAIM (IBIKEHHWE Tela BHHU3 WU BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHM JJIs IPOEKLUHUU YCKOpPEHUS,




NPOCKIIMM CKOPOCTH M KOOPJMHATHI TPU CBOOOJHOM TaJeHHHM Tejla TI0

BCpTUKAIU

CKOpOCTh PABHOMEPHOIO JBIXKCHHUS Tejda IO OKPYXHOCTH. Hampasienue
CKOPOCTH.

dopmyna A BBIYUCICHHS CKOPOCTH Yepe3 Paauyc OKPYKHOCTH U TIEPHO
oOpareHus:

2R
T

LlenTpocTpeMuTenbHOE yCKOpeHHe. HampapieHue IIeHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. opmMyia Uil BBIYMCIEHUS YyCKOPEHMUS:
2
a — v
=R
dopmyiia, cBSI3bIBAIOLIAs IEPUOJT U YACTOTY OOpaICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmysia i BBIYUCICHUS INIOTHOCTH
_m
1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuunHa. ClokeHHe Cuil
1.9 SIBnenue nnepnuu. Ilepselii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHUS Tella M BEKTOpa CHJIbI, JeHCTBYIOMIEH Ha
TEJI0
Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:
1.11 Fyy=-F,
112 TpeHne nokost u TpeHue ckoabxkeHus. Dopmyna A BIYMCIECHUS MOLYJIS CUIIBI

TPCHUSA CKOJIbXKCHUS:




Fszp-N

1.13

Hedopmanuss Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yOpPYrou

nedopMmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TITOTCHUE. 3aKOH BCCMHUPHOTO TATOTCHUA:

my -M,
F=Gg -1 _2
R
Cuna TsbKecTH. Y CKOpeHHe CBOOOIHOTO MAICHHUS.
dopmyna 1715 BBIYUCIICHUS CUITBI TSDKECTH BOJIM3U MoBepxHOCTH 3emiu: F = mg.
JBuwxenue rmanet Bokpyr Connua. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u nneperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BEIMYUHA.
=mi

I/IMHy.]'IBC cucteMbl Ten. 3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKOH COXpaHEeHHsI HMITYJIbCA JJT 3aMKHYTON CHCTEMBI TEJ:
D=mU, +1m,U; =const

PeakTtuBHOE IBMKEHUE

1.17

Mexanndeckast pabora. @opmyna sl BBIYUCICHUS PAaOOTHI CHIIBL:

A=Fsooso

MexaHu4decKas MOIIHOCTD:

n=4
I

1.18

Kunernueckas u MMOTCHIHAJIbHAs SHCPIrUs. CDopMyna JJISA BBIYHCJICHUA

KHUHETUYECKOMH OHEPIHUU:

}JEJE
By

TeopeMa 0 KMHETHYECKOMU OHEPIUH. qDopMlea JIJ1s1 BBIYMCIICHUS MMOTEHIIHAILHOM




OHEPIUU TCjia, MOAHATOTO

Hang 3eMIIEi:

E,=mgh

Mexanudeckas SHEpTHs:

E=E;+E »
1.19 o
3aK0oH COXpaHEHUs MeXaHW4YeCKOM 3Heprun. DopMya JijIsl 3aKOHA COXPAHECHUS
MEXaHWYECKOM PHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparnienne MEXaHMUECKOW SHEPTUH MPU HATUYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cusbl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHBIN 1 HenoABWXKHBINA 0510ku. KT/ mpocThIX MexaHU3MOB,
n= Aumma
Aﬂ':paqecﬂ:ﬂaﬂ
JlaBiieHue TBEPAOTO TENA.
®opMyina 1711 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
p= F
5
191 JaBnenue raza. ATMochepHOe 1aBlIeHUE.
I'mapocraTuyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna JiJIsl BBIYUCICHUS JABJICHUS BHYTPH KUJIKOCTH:
p=pgh+p,
1.22 3akoH [lackans. ['uapaBnuueckuii npecc
3akoH ApxuMmena. Dopmyna sl ONPEACTCHUS BBITAIKHABAIOIIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jtm_ =pgV

VYcaoBue nnapanus teaa. IlnaBanue CYZIO0B 1 BO3AYXOILIaBaAHUC




1.24

Mexanndyeckue KoJjieOaHHus. AMIUIMTY/Aa, TEPUOJl W dYacToTa KojeOaHWH.

dopmyia, CBSI3bIBAIONIASl YACTOTY U MEPHO] KOJICOaHUIA:

1.25

MareMaruueckuii M INpYyKUHHBIA MasaTHUKU. [IpeBpaiienue sHepruu npu

K071€0aTeIbHOM ABUKEHUHU

1.26

3aryxaromue kosnebanus. BeinyxaeHHble koneOanus. Pezonanc

1.27

MexaHU4eCKHEe BOJIHEI. HpOI[OJH)HBIe N IOIICPCUYHBLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PacCpOCTPaHEHUS BOJHBI:

h=v-T

1.28

3Byk. I'poMKoCcTh U BbicOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TI'paHUIIE

nByX cpell. MH(ppa3ByKk U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MepeHne cpelHell IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXUHBL, KOd(PPUIHEHTa TPEHUS CKONBKEHUS; PaOOThl CUIIBI TPSHHSI, CHIIBI
YIOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
YCKOpeHusi Opycka NpH ABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH;, YacTOThl M
nepuoAa KoseOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuojaa
Kose0aHuil MpYKMHHOTO MasTHUKA; MOMEHTA CHJIBbI, IEHCTBYIOIIETO HA phIYar;
paboThI CHJIBI YNPYrocTH MPH MOABEME TPy3a C IMOMOIIBIO HETMOABIKHOTO
610Ka; paboThl CUJIBI YIPYTrOCTU HPHU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OJoKa.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHJIBI
OT MAacChl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O IABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAKOIIEH B NPYKHUHE, OT CTEIEHU
neopManuy IpyKUHBL, YCKOPEHUsI OpycKa OT yIjila HaKJIOHA HaIPaBIISIONICH;
nepuoAa (4acToThl) KoseOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUoaa
KoJIeOaHUH MPY)KMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IEpHOoJa KoJIeOaHUM HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS phluara

1.30

Qusuueckue A6NeHUA 6 npupooe: TPHUMEPbl JABHXKCHHA C Pa3IMYHBIMU
CKOPOCTSIMM B )KWBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U

TCXHUKC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIIIAHCT ConHeuHOH CHUCTCMBEI,




PCAKTUBHOC JABUKCHHUC JKUBBIX OPraHM3MOB, pbldyarvu B TCJIC YCJIOBCKA, BJIUAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHHC pBI6, BOCIIPpUATHUC

3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, celicMHUUYecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue yCthOIZCWLGCZ.' CIIMAOMETP, OATYHUKU IIOJOKCHHSA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[OAUIIMWIIHUKH, PAKCTbHI, pbIYar, MOJBIKHBINA U

HCHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6I>ITy,

L3l COOOIIAIOINECS COCYMbI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeuecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannnueckue u amopdHble Tena

25 JlBmkeHnne uactull BemiectBa. (B3 CKOPOCTH JABMXKEHHUS YaCTUI[ C

' TeMriepatypoil. bpoyHoBckoe nBmkenue, muddys3us

2.3 CMaunBaHUe U KaWJUISIPHBIE SIBICHUS

2.4 TemnoBoe pacumpeHue u CxaThe

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temonepenada Kak crnocoObl M3MEHEHHUS

' BHYTPEHHEH YHEPTUU

2.7 Bunsl Termonepeaayn: TEIUIONPOBOIHOCTb, KOHBEKIIHS, U3TYyYCHUE
Harpesanne wu oxnaxnenwe Ten. KomudectBo TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=aml(t,—t,)
3aKOH COXpaHEHMs HHEPrMH B TEIUIOBBIX Mpoleccax. YpPaBHEHHE TEIUIOBOTO
OanaHca:

2.9
Q+0, +..=0
Hcnapenne u KoHJeHcauus. M3MeHeHue BHYTpEHHEW SHeEpruud B mpoliecce

210 WCTIApEeHUsI W KOHJAEeHcauud. KumneHue KUAKOCTH. YAenbHas TemioTa

napooOpazoBanusi: L = Q/m




211

BirasxHOCTB BO311yXa

2.12

IInaBnenue wu Kpucraiumsauus. VI3MeHeHHEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUHU U KpHUCTAaJJIU3allluH. YIICJ'IBHaH TCIIOTA IIJIaBJICHUA:

39

m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y IE€JbHAs TEIJI0TA CTOPAHUS TOIJINBA:

q=Q/m

2.14

[Tpuntumner padoTs! TerioBsix Asuratenei. KIIJ[ TermmoBoro asurarens

2.15

IIpaxmuueckue pabomul

W3mepenune yaenbHON TEIUIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBa
TEIUIOThI, TOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTtypbl (UKCHPOBAHHOM
Maccel, B KOTOPYIO OIIyIIEH HarpeTblii IWIMHIpP;, KOJHWYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThiM LHJIUHAPOM, IMOCIE ONYCKAaHHS €ro B BOJY KOMHATHOMU
TEMIIEPATYpPbl; OTHOCHUTEIBHON BIIAXKHOCTU BO3/1YyXa; YAEIbHOW TEIIOTHI
IaBieHus Jipga.  MccnenoBaHue HW3MEHEHHs TEMIIEpaTyphl BOABI  IIPU
Pa3IMuYHBIX YCJIOBHUAX; SIBJIEHUS TEIJIOOOMEHA MpPU CMELIMBAHUU XOJOJIHOM U

FOpH‘IGﬁ BOJIbI; IIpOoLECCa NCIIapCHUS

2.16

Qusuueckue AeneHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWJUIPHbIE
ABJICHUS B IIPUPOJE, KPUCTAILIBI B Npupoie, nsinydenue ConHLa, 3aMep3aHue

BOJI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsI, CHEra

2.17

Texuuueckue ycmpoticmea: KanwuIsipbl, IPUMEPbl UCTIOJIb30BaHUS KPUCTAILIOB,
AKHUJIKOCTHBIM TEPMOMETp, aTUMK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onextpuszanys Teil. J{Ba BUAA 2IEKTPUUECKUX 3aps/I0B

3.2

B3aumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXPAHCHUS SJICKTPUUICCKOTI'O 3apdaaa

3.4

Onextpuueckoe mnozne. HanpsxE€HHOCTh anekTpuueckoro nousd. [lpuHumn

CYIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPHUYICCKOr'0 II0JId Ha

SJICKTPHUYCCKUEC 3apAIbl. HpOBOJIHI/IKI/I " JUDJICKTPHUKHU




[TocTostHHBIN dHeKTpUUeCcKUi TOK. [lelicTBus anekTpudeckoro Toka. Cuma Toka.

Hanpsoxenue.
3.6 I=qg/t,U=A/
DNEKTPUUYECKOE CONIPOTUBIIEHUE. Y IETbHOE AIEKTPUUECKOE COIPOTUBIICHUE:!
3.7 R =pl/S
38 3akon Oma st ydacTka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapanienbHoe coeIMHEHNE IPOBOIHUKOB PABHOTO CONPOTHBIICHHUS:
U=U;I=1+I;R=2.
2 2 B
CwMmeranHbIe COCTUHEHHS TIPOBOIHUKOB
310 Pabota u MmomHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akon J[xoynsa — Jlenma:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOe MoJie TPSMOTO MPOBOJHUKA C TOKOM. JIMHHM
MarHUTHOM UHIYKIIMU
313 MaruutHOE€ MOJIe TMOCTOSHHOIO MarHurta. B3aumoaencTBue MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBe MAarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHue dMEKTPOMarHuTHON nHAyKIMu. [IpaBuio Jlenua
IIpaxmuueckue pabomul
WN3mepenne  3JIEKTPUUECKOTO  COMPOTHUBJIEHUSI  PE3UCTOPA;  MOIIHOCTH
316 AIIEKTPUYECKOTO TOKA; pabOTHI IEKTPUUECKOT0 TOKA.

I/ICCHeﬂOBaHI/IC 3aBUCUMOCTHU CHJIbI TOKa, BO3HHUKAOLICTO B IIPOBOJHUKE
(pGSI/ICTOpI)I, naMnqua), OT HaAIIPsKCHUS Ha KOHLAX IMPOBOAHHKA; 3aBUCHUMOCTHU

CONMPOTHUBJICHUA OT AJIMHBI IPOBOJHHWKA, IUIOMIAAW €ro IMOICPECYHOro CCUHCHUA U




YACIBbHOTO COIIPOTUBJICHHA.
HpOBepKa mmpaBujia I SJICKTPUUYCCKOT'O HAIIPAXKCHHA IIPHU ITOCIECA0BATCIIBHOM
COCAMHCHHUU IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JSJICKTPUYCCKOIO0 TOKa IIpH

napajieIbHOM COEMHEHUH MIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue sA6NeHUs 6 npupooe: SIEKTPUUYECKUE SBICHUS B arMocdepe,

3.17 AJIEKTPUIECCTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJTH, Jpeiid MOIIOCOB,
POJIb MAarHUTHOT'O TOJIS IS XKU3HU Ha 3emile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKON, aMIEPMETP, BOJIBTMETpP, PEocTarT,
CU€TUMK  DIIEKTPUYECKOH  DHEPrHH,  DIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE AJEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHUT, DJEKTPOJBUTATENbh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 OnexkTpoMarHuTHbIE BOJHBI. [1lkana 35eKTpoMarHuTHBIX BOJH
3.20 Jlyaesas monens cBeta. [IpssmonmHeitHOE pacnpocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino
3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jucnepcus cBera
394 Jlunza. Xox nydeit B nuH3e. PoKycHOe paccTosiHUE JUH3bL. ONTHYECKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
M3mMepeHue onTHUeCKO cuibl coOMparoliel JHH3bI; (POKYCHOTO PacCTOSTHUSA
coOuparoliei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paxeHHUs,
396 KOT/Ia TIPeIMET PACIOIOKEH B ABOMHOM (hOKyCe), MoKa3aTes NpeIOMIICHHUS CTEKIIA.
' HccnenoBanue cBOicTBa M300pakeHMs, TMOIYYEHHOIO C  IIOMOIIBIO
coOuparomield JTMH3bl; U3MEHEHUsI (POKYCHOTO PACCTOSIHHUA JABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMJICHHSI CBETOBOTO JIy4a OT yrja MaJeHUS Ha TpaHUIle
«BO3JIyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3aTMeHus ConHua u JlyHsl, IBeTa Ted,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
298 Texnuueckue ycmpoticmea: OYKH, TIepHCKOI, (oToammapar, OINTHYCCKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PaguoaxktuBHOCTh. Anb(da-, Oeta-, ramma-uznydenus. Peakiuu anbda-u Oeta-




pacriana

4.2 OmnbiTel Pesepdopaa mo paccesnuto anbga-yactuul. [Inmanerapaas Mojens atoma

4.3 CocraB atomHoro siipa. 3oTomsl

4.4 [Tepuon momypacnaja aTOMHBIX siIEp

4.5 SnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsA0BOI0 M MAaCCOBOTO UUCEN
Qusuueckue A6NeHUs 8 npupode: ECTECTBEHHBIH paJUOAKTHBHBIA (oH,

4.6 KOCMHMYECKHE Jy4HM, pPAaJIUOAKTUBHOE U3IY4YE€HUE MPHUPOJIHBIX MHMHEPAJIOB,
JICHCTBHE PAJUOAKTUBHBIX U3Iy4YEHUN HA OPraHU3M 4Y€JI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUIYAJIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHa, AACPpHAd SHECPIreTUKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHue,
nepepadboTaHHOE

[leppikun .M., UBanoB A.M. AkumonepHoe oOmectBo «M3aarenbeTBo
«IIpocseienue

» dusuka: 8- kacc: 0a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHMUE,
nepepaboTaHHOE

[Teppimikun .M., IBanoB A.M. Axkunoneprnoe o6mectBo «3narenbcTBo
«IIpocBenienne»

» dusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHuE,
nepepadoTaHHOE

[leppikun .M., I'ytauk E.M., IBanoB A.UW. u 1p. AKuMOHEpHOE 00I1IECTBO
«M3parensctBO «IIpocsemienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
1.®usuka : 7-i kinacc : 6a30BbIN YPOBEHb: METOJUYECKOE MOCOOHE K yUeOHUKY

N. M. Ileperimikuna, A. Y. UBanosa / O. A. Yepnukosa, C. H. ['manenkona, B.

B. Kynpssues. — 3-e u3z., mepepad. — Mocksa : [Ipocsemenue, 2023
2.®usuka : 8-i1 knacc : 0a30BbIl YPOBEHb : METOJUYECKOE MMOCOOHE K YUEOHUKY

N. M. Ileperikuna, A. Y. IBanosa / O. A. Uepnukona, C. H. ['magenkosa, B.

B. Kynpseues. — 3-e uzj., nepepad. —Mocksa : [IpocBemenue, 2023



3.®u3suka : 9-ii kiacc : 6a30BbIi YPOBEHD : METOAMUECKOE ITOCOOUE K YUEOHUKY
N. M. Tleprimikuna, E. M. I'ytauk, A. U. UBanoBa,M. A. IletpoBoii / O. A.
Yepuuxona, C. H. I'manenxona, B. B.Kynpssues. — 3-e u3zz., mepepabd. —
Mockaa : [Ipocsemienune, 2023 4.COopHuk 3a1a4 no Gusnke 7-9 knacchl:
nocobue A yyanuxcst obiieoopazosar. yupexaenuit/ B.W. Jlykammuk,
E.N.NBanoga.- 24-e uzn.-M.: Ilpocsemenue, 2010
5.Coopnuk BompocoB u 3a1a4 / A.E.Mapon, E.A.Mapon, C.B.Ilo3oiickuii—
Mockaa : IIpocenienue, 2023
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