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1. Conep:xanue yueoHoro npeamera «@u3uKa»

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

dusznka — Hayka o npupoje. SIBimeHus npupoisl. PuU3HUECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

duznueckue BeanuuHbBL. I3mepenune Qusnueckux BenuyuH. Dusznueckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢usuka U Jgpyrue ecCTECTBEHHbIE HAyKH H3y4alOT IPHUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJ TIO3HAaHUSA: HAONIOJEHHE, ITOCTAHOBKA HAYYHOI'O
BONPOCA, BBIABUKEHHE TUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE TMIOTE3, OOBICHEHUE
HabmoaeMoro sBieHus. Onucanue pUu3nuecKux SBICHUM ¢ TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHu4ecKkue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOPHl U Mpoleaypa NPSMbIX HW3MEPEHUN aHAJOTOBBIM U

1U(ppOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHre UEHBI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepOB MabIX TEN.
5. M3Mepenue Ttemmeparypsl MpU TMOMOIIM >KHIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIIEPATYPHI.

6. IIpoBeneHnue wuccnenoBaHHWs IO MPOBEPKE THUIIOTE3bI: JAJIbHOCTh IOJIETA
IIapuKa, MYHUIEHHOIO0 TOPU30HTAJBbHO, TeM Ooublle, YeM OO0Jbllle BbICOTA
ITyCKa.

Paszpnes 2. [lepBoHayaibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

CrpoeHue BemecTa: aroMbl W MOJIEKYJIB, HUX pa3sMmepsl.  OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIECTBA.

JIBuxenue yactul BemiectBa. CBS3b CKOPOCTH JABWKEHHUS YacCTUI[ C
temnepaTypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelcTBue YacTuIl
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30OB, JKUIKOCTEH M TBEPIBIX
(kpucTaysmyecknx) Tena. B3auMocCBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U HUX ATOMHO-MOJIEKYJISPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHUS.



2. Habmonenue nuddyszuu.
3. HaOmronenue siBieHnid, 0OBSICHIIONUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJOM pAJIOB (C UCTOb30BaHUEM GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIAKEHUS.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTh IMPU HEPAaBHOMEPHOM JBMXKEHUHU. Pacuér mytu wu
BPEMEHU JABUKEHUS.

SBneHue wuHepuMU. 3aKOH HHEpUMH. B3auMojelcTBHE TeNl Kak MpUYMHA
U3MEHEHHUSI CKOPOCTH JIBMKEHUA Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHOCTh
BelecTBa. CBs3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuia Kak XapakTepUCTHKa B3auMoJeucTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHne cuibl C MOMOIIBK) JWUHAMOMETpA. SIBJIEHHE TATOTEHUS W CHJIA
TsokecT. Cuna TshKeCTH Ha Ipyrux IuiaHerax. Bec tema. HeBecomocts. Crioxkenune
CWJI, HAIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeilcTBytomass cui. Cuna TpeHHs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHne B NpUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHUS Tela.
N3MmepeHne ckopoCTH MPSIMOJIMHEIHOTO JBUXKECHMUS.
HabGnronenue siBeHust HHEPIUU.

1
2
3
4. HabmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHE MaccC M0 B3aUMOAECHCTBUIO TEI.
6. Cno)keHue CuJjl, HalpaBJIEHHBIX IO OJTHON MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmnpenenieHHEe CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B >KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).
2. OmpezneneHue cpeaHed CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa M0
HaKJIOHHOW INIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNA.
4. OmBITHI, JIEMOHCTPHUPYIOUIHME 3aBUCUMOCTh pacTsbkeHus (aedopmarivin)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.
5. OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJBKEHHS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.
HNanenue. CriocoObl YMEHBINIEHUS W YBEJIWYEHUs NaBiieHUs. JlaBleHue rasa.
3aBUCUMOCTh JaBJIeHUs Ta3za OT oO0béma, Temmeparypsl. Ilepenaua naBieHus



TBépI[BIMI/I TCJIaMH, XHUAKOCTAMHU H Ta3aMMu. 3akoH Ilackans. ITHeBMaTuueckue
MalllMHBI. 3aBHCHMOCTH JaBJICHUA XUAKOCTH OT FHY6I/IHI)I. FHI[pOCTaTH‘{eCKI/Iﬁ

napagokc. CooOuaromuecs: cocyibl. [ npaBinueckue MEeXaHU3MBbl.

Atmocdepa 3emnum U arMmocdepHoe aaBiieHue. [IpuyMHBI CyHIECTBOBaHMS
BO3AylHOW o6onouku 3emnu. OmnbiT Toppuuennu. M3mepeHue atmochepHOro
JaBJIeHUs. 3aBUCHUMOCTh aTMOC(HEpPHOTrO JaBJICHUSA OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 15 u3MEpeHus aTMOCPEPHOTO TaBICHUSI.

JlericTBUE KXUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUsI ) KUIKOCTBIO U Ta30M.

CooOmiaromuecs cocybl.

['mppaBmuueckui npecc.

[IposiBneHue nelcTBus aTMOC(EPHOTO aBICHMUS.

3aBUCHUMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U
IJIOTHOCTH 7KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUJIbI BECY BBITECCHEHHON KUIKOCTH.

YcnoBue 11aBaHus Tell: IUIABAHUE WM IOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOILICHHUSI TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTpYyKEHHOU B
YKUJKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJIKMBAIONMICH  CWJIbI,  JCHCTBYIOIIEH Ha  TeJoO,
ITOTPYKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CHJIBI, IEUCTBYIOLIEN HA TEJIO B
KUIKOCTH, OT MacChl TeJa.

OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa MOTPYNKEHHON B HKHUIKOCTh
YaCTHU TE€JIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTtpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHHE JIOJKH U ONPEIAECIICHUE
€€ rpy30H0bEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MexaHU3MbI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. I[lpaBuio
paBHOBecus pbiuara. [IpuMmenenune npaBuiia paBHOBECHs pbluara K 0JIOKy. «30510TOe
npaBuio» mexanuku. KIIJ] mpocTteix mexanusmoB. [IpocTbie MexaHU3MBI B OBITY U

TCXHUKEC.



Mexannueckass oSHeprus. KuHeTuMueckass W NOTEHUHAIbHAS  DHEPIUs.
[IpeBpalieHre OAHOTO BH/Ia MEXAaHUYECKOW SHEPIUH B APYrod. 3aKOH COXPAaHEHHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUH TeEJNa IO

TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHON MIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKOM YHEPIUH.
8 KVIACC

Pa3nen 6. TenioBble sIBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETHYECKOM TEOPUH  CTPOCHUS
BemecTBa. Macca W pasmMepel aroMOB M MOJIEKYJ. OIBITBHI, MOATBEPKIAAIOIINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Monenn TBEPIOro, >KHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopdueie Tena. OObsSICHEHHWE CBOMCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYJSIPHO--KHHETUYECKOM TEOPHHU.
CmauuBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCllIMPEHNE U CKATHE.

Temneparypa. CBA3p TemMIeparypsl CO CKOPOCTBIO TEIUIOBOIO JBUYKEHUS
yactull. BHyTpeHHssi oHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEH SHEPIUU:
TerJionepeaaya U coBeplleHne padoTsl. Buapl Temnonepeaaun: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHHE.

KonnuecTBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BeElIeCTBA. TemnooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJI0BOro OanaHca. [1naBnenue u orBepaeBaHue
KPUCTAJJTMYECKUX BELIECTB. YjenbHas Terwiora miasieHusd. [lapooOpa3oBanue u
koHJeHcauusa. Mcnapenuwe. Kumnenuwe. VYaenbHasd Temiora napooOpa3oBaHMS.
3aBUCUMOCTh TEMIEPATYPBI KUMIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Ipunuuner padotel TeroBbix nBurareneil KIIJ rtemmoBoro aBuratens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS SHEPTUH B TETUJIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmoaenue nuddyszuu.

3. HaGnroneHue siBjeHUN CMauMBaHUS U KalIWJUISIPHBIX SIBICHUH.



6
7.
8.
9

10.
11.
12.
13.

HabutoieHue TennoBoro paciupenust Ted.

H3meHeHue naBieHHs ra3a MpH U3MEHEHWH O0BbEMa M HArpPeBaHUM HIIU
OXJIAXKJCHUH.

IIpaBuna u3aMepeHus TeMIepaTypsl.

Buns! Teruonepenayn.

OxnakieHne Tpy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMH.
CpaBHEHHE TEITOEMKOCTEN pPa3IMYHbIX BEILIECTB.
Habmtoienue kuneHus.

HabitoieHne nocTosiHCTBa TEMIEPATYPBI NIPH TIABJICHUH.
Mopenu TennoBbIX JBUTATEIIEH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITI O BBIPAILIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITel 10 HAOJIOJACHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, KUAKOCTEH H
TBEPABIX TEII.

OrnpeneneHue JaBiIeHUs BO3lyXa B OajJIOHE HITTPUIIA.

OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT ero 00béma
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

[IpoBepka runore3sbl TUHEUWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUJAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnionenne wW3MeHEHHsT BHYTPEHHEH OJHEpPruu Tejla B pe3yjbTare
TEerIonepeaui U paboThl BHEITHUX CHUJI.

UccnenoBanue sBieHHS TeIJIOOOMEHAa TPU CMEIIMBAHUM XOJOJHOW H
ropsiueu BOJBI.

OrnpeneneHre KOIM4ecTBa TEIIOThI, MOJYYEeHHOTO BOJAOU MPHU TEINIOOOMEHE
C HAarpeThIM METAJNIMYECKUM LIMJIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Uccnenosanue npoiiecca UCMapeHus.

Onpenenenrne OTHOCUTEIBLHOM BIAXHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBJICHUS JIb/IA.

Pa3znes 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpuzanus Teil. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. B3anmoneiicTBue
3apsbKEeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTB CHIIBI B3aUMOJEHCTBUSA 3apsS>KEHHBIX
TE€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY T€IIaMU).

Onektpudeckoe mnose. Hanpsok€HHOCTh  dnekTpudeckoro mons. [IpuHiun
CYHEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsl.
Crpoenue aroMa. [TpoBOAHUKH U AUANEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsiaa.

OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
HcTrouHrKyn TOCTOSIHHOTO TOoKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onextpuyeckas  uenb. Cuia  TOoka.  DIIEKTPUYECKOE  HANpPsDKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma 1
y4dacTka uenu. [locienoBarenbHoe U napajlieIbHOE COEAUHEHNE MPOBOJHUKOB.

PaGota © MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DNEKTpUYECKUE LEMU W MOTPEOUTENN AIEKTPHIECKON 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTrosiHHBIE MAarHUTHL. B3auMOJelHCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. MarauTHoe noJsie 3eMJIM M €ro 3HaYeHue s )Ku3HU Ha 3emiie. OnbIT Dpcrena.
MarHutHO€ o€ 3JIEKTPUUECKOro TOKa. [I[puMeHeHne 3JeKTpOMarHuToOB B TEXHHUKE.
JlelicTBHE€ MAarHUTHOrO TMOJII Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTrATEIb
MOCTOSIHHOTO  TOKa.  Mcnoyib30BaHHWE  AJEKTPOABUTATENIEM B TEXHHYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SABneHue snexkrpoMarHuTHOW WHAyKUMH. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CrnocoOb1 IIOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJEeKTpU3aLus TEN.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAsT UHIYKIIUS.
3aKOH COXpaHEHUS NEKTPUUECKUX 3apsI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. I'a30BbIM pa3zps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUECKOro HAPSKEHUS BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoiericTBrE TOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHWe€ MAarHUTHBIX MOJIE MOCTOSTHHBIX MArHUTOB.
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18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTpOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMArHUTHON UHAYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTh HalpaBJICHUS WHIAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHHUS.

. DJEKTpOreHepaTop NOCTOSSHHOTO TOKa.

Jlabopamopnsie pabomuol u onvimol.

1.

o v kW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpiTel MO HAOMIOAEHUIO AJIEKTPU3ALMK Tel HHAYKIUEH u 1pu

COIIPUKOCHOBCHUMU.
I/ICCJ'IGI[OBaHI/Ie ﬂGﬁCTBHH QJICKTPUYCCKOro 1oJidi Ha IIPOBOIHUKH H
AUBJICKTPHUKU.

C6opka u mpoBepka pabOThI JIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
N3mepenne u perympoBaHue CUIIbI TOKA.

N3mepenne u peryInpoBaHUE HAIIPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTD AIEKTPUUECKOTO CONPOTHUBICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOMIAIN [TONIEPEYHOTO CEYEHUs U MaTepHraa.
IIpoBepka mnpaBuia CHOKEHUS HANPSHKCHUM NPU  MOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna Il CWIBl TOKA IIPU MAPAJUIEIBHOM COECIWHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI IEKTPUUYECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS MIOCTOSSHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB IIPU UX O0BEIUHEHUHU U
pa3ieiICHUHN.

HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHIIBI B3aUMOJICUCTBUS KATYIIKH
C TOKOM ¥ MAarHMWTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KaTYIIKE.
N3ydenune neucTBUss MAarHUTHOTO I0JIs1 HA IPOBOJHUK C TOKOM.
KouncTtpyupoBanue u n3ydenue paboThl JJIEKTPOIBUTaTEIS.

N3mepenne KII/] anexTpoaBUraTeIbHON yCTaHOBKHU.



21. OnBITBI 1O HCCIICAOBAHUIO ABJICHHUA BHCKTpOMaFHHTHOﬁ HHAYKOWUUN:
HCCICAOBAHUC W3MEHECHUHN 3HAUCHUS U HaIrpaBJICHWA MHAYKIWMOHHOT'O TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe JABWxkeHue. MarepuanbHas Touka. Cucrtema  OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMeEpHOE MNpsSMOIMHEITHOE
nBmxkeHue. HepaBHOMepHOe mNpsMmoiinHENHOE ABWKeHHE. CpenHsss U MTHOBEHHAs
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHHoe aBuwxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABWXXEHHE MO OKpY>KHOCTH. [lepuon u yacroTa oOpaiieHus.
JIuneliHas U yriaoBas cKOpocTU. LIeHTpocTpeMUTENbBHOE YCKOPEHHUE.

IIepseiit 3akoH HproroHa. Bropoii 3axkoH Herorona. Tperui 3akoH HproroHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS NIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO
nageHus. JIBwkenuwe maHer Bokpyr Connna. IlepBasg kocmmyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MmatepuanbHOl TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TeJIa C 3aKPEIUIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynsc Tena. M3menenue ummyibca. Mmmynbe cuilbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSXKECTH, yOpyrocTH, TPEHHS.
Ces3p sHeprun u pabotel. [loTeHumanbHast sHeEprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiM. l[loTeHImanbHas sHeprust C:kaTou IpyxuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW 3HEPTHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUHu.

Hemoncmpauyuu.

1. HaOmioneHne MexaHMYECKOTo JBHKEHHUS Tejda OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTEM M TPACKTOPUM [ABWKEHHS OJHOIO M TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
N3mepennie CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
4. HccrnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.
HabGutoienue 1BMKEHUs Tella o0 OKPYKHOCTH.
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10.
11.
12.
13.
14.
15.
16.

HabutoieHne MexaHu4ecKuX SIBJCHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTh YCKOPEHMsI TeJa OT MacChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJIBI.

HabmtoneHne paBeHCTBa CUII IIPU B3aUMOJICHCTBUHU Tell.

W3meHeHue Beca Tena npyu yCKOPEHHOM JBUKEHUU.

Ileperaua umiysnbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUM.

CoxpaHeHHe MEXaHWYECKON SHEPIuM IpU JBWXKCHHM Teja I0J JIEHCTBHEM
OPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEHKKH.

Omnpenenenue cpeiHeld CKOPOCTU CKOJBKEHUA OpyckKa WIM JBHXKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHre yCKOpPEHHsS Tejla IpPU PaBHOYCKOPEHHOM JBUKEHUHU TIO
HaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM JBUXKEHUU 0€3
HayaJbHOW CKOPOCTH IIyTH OTHOCSTCS KaK psAJl HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHMSI CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenue ko3hPUIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenre pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JIBH)KEHUU TeJa IO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YIPYrOCTH TMpU TNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJABHXKHOIO U MOABUKHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. MexannuecKkue KoJ1e0AHUA M BOJIHBI.
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Koneb6arenbHoe nBmxenne. OCHOBHBIE XApaKTEPUCTUKH KOJEOaHW: Mepuo,
4acToTa, aMIUINTyAa. MaTreMaTU4eCKUi W MNpPYKUHHBIM MasTHUKHU. [IpeBpainenwne
SHEPIruM MpH KOJIeOATEIHbHOM JIBUKECHUM.

3aTtyxaronime KOJIeOaHMUs. BrinyX1eHHbBIE KoJIeOaHMUs. Pe3onaHnc.
Mexannueckue BoHbI. CBOMCTBA MEXAaHUYECKUX BOJH. [IpofoabHbBIE U TTONIEpEYHBIE
BOJIHBI. JlJIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHusi. MeXaHHUYeCKHue BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHAa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu.

1. HaGnrogenme xoseGaHWid TeM TOA JEHWCTBHEM CHIIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Hab6nronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHM PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHue 4aCTOTHI U MIepUoia KoJieOaHU MaTeMaTUYECKOTO MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEpHOJia KOJEOAHUM IMOJBEIICHHOTO K HUTH

rpy3a OT JIJIUHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH Meproa KoJieOaHUH MPY>KUHHOTO MasSTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacCChl Ipy3a.

6. OmbIThI,  JEMOHCTPUPYIOIIME  3aBUCMMOCTh  Tepuojaa  KoJjiebaHuM
NPYKMHHOTO MasgTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.

7. V3mepeHue yckopeHus cBOOOJTHOTO MaJICHUSI.

Pasznes 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE ToJIE. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama »3neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas mpupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

o v A~ wN
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1. M3yyeHue CBOWMCTB 3IEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOMIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHUS.

JlyueBas mozenb cBeta. Mcrounuku cBera. [IpsimonuueliHoe pacripocTpaHeHue
ceera. 3atmenusi Connna u Jlynel. Otpaxenue cBera. [lnmockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomsieHUsi cBera. lloiHOe BHyTpeHHEe
OoTpakeHHue cBeTa. VMcnonb30BaHWe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX
CBETOBOJAX.

JIunza. Xon nydeit B muH3e. OnTuyeckas cuctema ¢oroarmapara, MUKpPOCKOIIa
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenue Oenoro cBerta B croekrp. Omnbitel Hbtorona. Croxenue
CIEKTpaJIbHBIX I[BETOB. Jl1ciepcust cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onrtuyeckuid CBETOBOI.

Xon nyyei B coOuparoleil JImH3e.

Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens ri1asa.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. UccrnenoBanue 3aBUCHUMOCTH yrja OTPAKEHHUSI CBETOBOTO Jyda OT YyIJia
naJCHUs.

2. M3ydeHue xapaKTepUCTUK M300paKEHUS MPeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yrja NMPEIOMJIEHUS CBETOBOrO Jyda OT yria
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

4. TlomyueHue U300pakKeHHM C TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenre (POKYCHOTO PACCTOSTHUS U ONTUYECKOW CHIIBI coOuparoien
JIUH3BI.

6. ONBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITHl TIO BOCHPHUATHIO IIBETa MPEAMETOB MPU WX HAOIIOJECHUU depes
IIBETOBbIE (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

L O N o v A~ wWwN R
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Onwitel Pezepdopaa u mnaHerapHass Mojenb aroma. Mojenb aroma bopa.
Hcnyckanue n normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, 6eta- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas Moaens aToMHOTO sigpa. M3otomnsl. PannoakTuBHbIE NpeBpaICHUS.
Ilepuon nmosrypacmaia aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBI COXPaHEHHUs 3apsAJIOBOTO UM MacCOBOTO YMCEl.
OHeprusi CBA3U aTOMHBIX sifep. CBs3b Macchl W SHEpruu. Peakuuu cHHTE3a U
nenenus siaep. Ucrounuku 3neprun CostHIa U 3BE3I.

AnepHas sHepreTtuka. JIeWCTBUA pPaAMOAKTUBHBIX U3JIYYEHUNH HaA IKHUBBIC
OpTaHU3MBI.

JHemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopoja.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH

(o gotorpadusim).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOpHUTEIBbHO-00001HAIOIINI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAONINN MOJTYJIb TIPEIHA3HAYCH ISl CHCTEMAaTU3aIuu U
00001IeHNs TPEIMETHOTO COACPKAHUS U ONbITAa JEATEIIBHOCTH, MPHUOOPETEHHOTO
MpU HM3YYEHUU BCEro Kypca (U3MKHU, a TaKXkKe JJIs MOJTOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (HU3HMKe JJi1 OO0ydJaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEIMET.

[Ipy u3yyeHHH NaHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX M
METaNpeIMETHBIX  IUJIAHUPYEMBIX  Pe3yJabTaToB  0O0yudeHus,  (GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3HUECKHUE
SBJICHUS, TPUMEHSA TOJy4YeHHBIE 3HAHUWS, pemarh 3a7a4d, B TOM YHCIE
Ka4ueCTBEHHBIC U IKCTIEPUMEHTAJIbHBIC.

[TpyuHIMIIHATBHO AEATEILHOCTHBIM XapaKTEep AAHHOTO pa3/iesia PEeaTUu3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIITUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE TMOJY4YEHHBIX 3HAaHUN paClO3HaBaTh W HAYYHO OOBSICHATH
(bu3ryeckue SBJICHUS B OKPY>KaloIel MPUPO/Ie U MOBCEIHEBHON KU3HU;
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UCIOJb30BaTh HAyYHbIE METOJIbl MCCIEIOBAHUA (PU3NYECKUX SIBJICHUH, B TOM
YuCIIe ISl IPOBEPKH FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaW0OJIe€ BaXXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTHM, HampuMmep, NPaKTUYECKOTO HCIOJb30BaHUS PA3IUYHBIX HNCTOYHHKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMS] M COXPAaHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.
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2. Ilnanupyemble pe3yJbTAThl 0CBOEHHUS Y4eOHOro npeamera «Pusznkan

N3ydenne ¢pu3nKku Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs HAMPaBICHO HA
TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzydeHus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS Y
oOyuatomerocsi OyayT cOpMHpPOBaHBI CIEAYIOIIUE JIMYHOCTHBIC pPE3yJabTaThl B
JaCTH:

e 1) maTpMoTHYECKOr0 BOCIIUTAHMS:

e — TIPOSBIICHUE MHTEpPECa K UCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCHICKOMN
bu3nUeCKOil HAyKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKUX YIEHBIX --(DU3UKOB;

e 2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

e — FOTOBHOCTH K aKTUBHOMY y4YacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C IMPAKTHUYECKUM INMPUMEHEHUEM JIOCTHIKECHUM
busuky;

e — OCO3HAaHHE BAXHOCTH MOPATHHO--3TUUECKUX TMPHUHIIUIIOB B JICATEIHLHOCTH
YYEHOT0;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e — BOCHPHATHE AICTETUYECKUX KadyecTB (DU3UUYECKOM HayKH: €€ TrapMOHHUYHOTO

MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HaHUE IIEHHOCTU (U3MYECKOM HAyKW KaK MOUIHOTO WHCTPyMEHTa
ITIO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTMM, Ba)KHEWILIECH COCTABIISIOLICH
KYJIbTYpBHI;

e — pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, HHTEpPECa K MCCIEAOBATEIBCKOM
NEATEIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 3I0POBbSI M SIMOIUOHAJIBLHOIO 0JIArOMOJIyYHS:

e — OCO3HaHHME UEHHOCTM Oe30MmacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTU IMpaBWil O€30MacHOr0 IOBEIEHUS Ha
TpaHCIOpTE, Ha J0porax, C 3JIEKTPUYECKUM U TEIJIOBbIM OOOPYJOBAaHUEM B
JIOMAIIHUX YCIIOBUSIX;

e — chOpMUPOBAHHOCTH HaBbIKa pedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIHOKY
U TaKOT'O e Mpasa y APYyroro 4eJoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:
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— AaKTUMBHO€ YYacTH€ B PEIICHUWU MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenbHON OpraHu3alliy, TOPOIa, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTalMsl Ha NPUMEHEHUE (U3NYECKUX 3HAHMM Ul pElIeHus 3agady B
o0nacTu OKpyXKarolled cpenpl, IJIaHUPOBAHUS TOCTYNIKOB M OLEHKM MX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOLEH CPEIbI;

e — OCO3HaHUE TIJIOOATBHOTO XapaKTepa 3KOJOTMYECKMX MpoOJieM M MyTel ux
peuieHus;

e 8) amanTamMm K M3MEHAIIIUMCH YCJOBHAM COLHAJIBHON M IPHPOIHOM
cpeabl:

e — IOTPEOHOCTH BO B3aMMOJICUCTBUHU IIPU BBIOJIHEHUHU UCCIIEOBAHUM U POEKTOB
(bu3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTUX;

e — TOBBIUIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NEATEIIBHOCTD;

e — MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie (GOPMYJINPOBAThH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHuE Je(UUUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW B oOjacTu
busuky;

e — IJJAHUPOBAHUE CBOETO PA3BUTHUA B IPUOOPETEHNN HOBBIX (DU3NUYECKUX 3HAHUN;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX IJI00AIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHUS MporpaMMbl 10 GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUEOHBIC JIEHWCTBHUS,
KOMMYHUKATHUBHBIC  yYHHBEpPCAJIBbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(ssBIEHUN);
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yCTaHABJIMBATh CYIICCTBEHHBIH MPHU3HAK KiacCU(UKAIUU, OCHOBAHHS IS
00001IEHHS ¥ CPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMbIX (hakTax,
JIAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIIUXCS K (QPU3NICCKUM SIBJICHHUSIM;

BBISIBIIATh TPUYMHHO--CIICJCTBEHHBIC CBSI3U TPU HM3YyYCHHH (U3NICCKHX
SIBIICHUI W TIPOIIECCOB, JIEJIATh BHIBOABI C MCIIOJIL30BAHUEM JCTyKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(bU3HUEeCKNX BEINYNH;

CaMOCTOSITEJIbHO BBIOMPATh CHOCOO peleHus y4eOHOW (U3UUecKoil 3a1aun
(cpaBHCHHME  HECKOJBKMX  BapUaHTOB  peIICHHs, BBIOOp  Hambosee
MOJIXO/ISIIETO ¢ YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS .

UCII0JIB30BAaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(u3nyecKuil  SKCIIEPUMEHT, HEOOJbIIOE HCCIENOBaHUE  (DU3MUECKOTO
SABJICHUS;

OLICHUBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMALIHIO, TTOJIYUEHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaMm
MIPOBEAEHHOTO HAOIIOEHUS, ONbITA, UCCIIET0BAHMS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JAJIbHEWIIEe  pa3BUTHE  (PUBHYECKHX
MIPOLIECCOB, a TaK€ BBIABUTAThH MPEATNON0KEHHUSI 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ nndpopmanueii:

NPUMEHSATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMalUKU WM JOAHHBIX C YYETOM MPEMJIOKEHHOW y4eOHOH
dbu3uYecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSITENIFHO ~ BHIOMpaTh  ONTUMaJbHYIO  (QOpMYy  MpEIACTaBICHUS
nH(GOPMAIIMU U WLTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH,
TuarpaMMaMu, HOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

B XoAe oOCyXaeHHs ydyeOHOro marepuaina, pe3yJbTaToB JIabOpATOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOil TEMBI U
BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha pEIICHHWE 3aJauyd W TOJACpPKaHHE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATH CBOM CYXKJIEHUS C CYKICHUSIMH IPYTHMX YYaCTHUKOB TUANIOTra,
OOHaApYXKUBATh Pa3INIME U CXOACTBO MO3UIIHIA;
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BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPENCTABISATh PE3YIbTATHl BBIMOJIHEHHOTO (PH3MYECKOTO OIBITa
(9KCTIeprMEHTA, NCCIICOBAHUS, POCKTA);

MOHMMATh ¥ WCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUAYAIbHOM
pabOTHI IPU PEIICHUN KOHKPETHOW (PH3HUYECKOMN MPOOIIEMBI;

NPUHUMATh SN COBMECTHOM JESITETbHOCTH, OPTaHU30BBIBATh JIEHCTBHUS 110
e€ TOCTIXKEHHIO: PACIIPENIeNIATh PO, 00CYKAAaTh MPOIECCH U PE3YNIbTAThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OTHI, JOCTUTAsh KadeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPaBICHUIO U KOOPAMHUPYS CBOH JCHCTBUS C NPYTUMH YJICHAMHU
KOMAH/IBI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
CaMOCTOSITEIEHO C(OPMYITUPOBAHHBIM YYACTHHKAMHU B3aHMOJICHCTBUSI.

PerJIﬂTI/IBHble YHuBEpPCaJlbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CHUTYyAIUSIX, TPEOYIOITUX JJIs
pereHus GU3NIEeCKIX 3HAHUH;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  MOAXOJAaX  MPUHATHA  pEUICHUMN
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE peUIeHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM pelieHUs (PU3NYECKON 3amadd WTu
MJIaHa MCCTEAOBAaHUS C YYETOM HUMEIONINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraeMbie BApUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH €€ U3MEeHEHUS;
OOBACHATh  NPHUYMHBI  JOCTWXKEHUA  (HEOOCTHXKEHMs)  pe3yJbTaToOB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(pU3HUECKOro MCCIIEJOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLIMXCS ~ CUTyallud, YCTAaHOBJIEHHBIX  OMIMOOK,  BO3HHKIIMX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
NPU3HABATH CBOE MPABO Ha OMIMOKY MpPH peleHnH (U3NUECKUX 3a/1ad WK B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.
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HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenus B 7 Kjacce MpeIMETHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJIeNb, THIOTE3a, CAUHUIBI (PU3MUECKUX BEIMYMH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSL ~ BemiecTBa  (TBEpIOE,  JKUIIKOE,
ra3oo0pa3Ho€), MEXaHWYECKOEe JABMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOPHUS, PaBHOJCHCTBYIOMAs cwia, aedopmarius
(ympyrasi, miacTu4eckas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuyaTh sBiaeHUS (Auddys3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBa,
PaBHOMEpPHOE  JIBI)KCHHE,  HEpPaBHOMEPHOE  JBH)KEHHE,  HMHEpUUs,
B3aMMOJCHCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOW OCBHIO
BpalleHus, Nepeaayda JaBJIeHUs] TBEPABIMU TEJIAMHU, KUJIKOCTSIMHU M Ta3aMu,
atMoc(epHOE JaBlieHUE, IUIaBaHWE TeJ, MPEBpallleHUusT MEXaHU4YEeCKOU
SHEPruM) MO OMMCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpY)KaloIlleM MHpEe, B TOM 4HCIe (PU3MUECKUE SIBICHUS B MPHUPOJIE:
IpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMH B JKMBOM M HEKHUBOU
OpUpoAe, ICHCTBHE CWIBI TPEHHS B IPUPOJAE M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJIEHUS Ha YKMBOM OpPraHW3M, IUIaBaHWE pPbIO, pblYaru B
TEJe 4YeJIOBEKa, MPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN;
ONUCHIBaTh W3YYECHHbIE CBOMCTBA T€l W (PU3NYECKHUE SIBJICHUS, UCIOJb3YS
(¢u3nueckre BeIMYUHBI (Macca, 00BbEM, TNIOTHOCTh BEILIECTBA, BPEMS, YTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIOPYTOCTH, CHJa TSDKECTH, BEC TeJa,
CUJia TpEeHUs, JaBlieHHe (TBEPAOTO Teja, )KUIAKOCTH, Ta3a), BhITAJKUBAOIIAsT
CWiIa, MexaHuyeckas paboTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHIIbI,
KOX(POUIUMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKass U
MOTEHIMANbHAs  DHEpPrusi), MNpU ONUCAHUU TNPABWIBHO TPaKTOBATh
(U3HUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OO03HAYEHUS U €IUHULIBI
¢u3nUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3NYECKYI0 BEIWYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MUECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yysl MpaBUJIa CIOXEHUs Cui (BIOJb OAHOW MpsiMoil), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMmesna, MpaBWIO paBHOBecHsl phruara (Oioka),

20



«30JI0TOE€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIuu,
IpU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M 3aIUCHIBATH €rO
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE SBJICHUS, POLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CHUTYalMil MPAKTUKO-OPHUEHTUPOBAHHOIO XapAKTEPa: BBISABIATH
MIPUYHHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a/1aud B 1—2 NeWCTBUS, UCTIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBA3BIBaIONME (PM3MUECKUE BETUUYMHBI: Ha OCHOBE aHaJM3a yCIOBUS 3aJa4d
3alHUChIBaTh KPAaTKOE YCIOBHUE, IOACTABIATh (PU3NYECKHE BEIWYUHBI B
GopMynel ¥ TPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIC JIaHHBIC,
HEOoOXOoNUMbIE  JJIS  pEHIeHWs  3ajad, OIEHUBATh  PEATMCTUYHOCTh
MOJIYYeHHOU (DU3UYECKOMN BEITUYUHBI;

pacrno3HaBaThb MNpOOJEMBbl, KOTOPbIE MOHO pEHIUTh MpH I[OMOILIU
(pU3HYECKUX METOOB, B OMHMCAHUM MCCIIEIOBAHUS BBIACIATh MPOBEPSEMOE
MPEANOJIOXKEeHUEe (TUIIOTE3Y), pa3uyaTbh U MHTEPHPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaXOJIUTh OIIMOKM B XOJ€ OIbITA, JENaTh BBIBOJABI IO €ro
pe3yJibTaTam;

MIPOBOJIUTH OTBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBICHUN WU PU3NYECKHUX
CBOMCTB Tel: (POpMYIUpPOBaTH MPOBEpPSIEMbIE MPEANOIOKEHUS, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYIOBaHHUs, 3alUChIBaTh XOJ ONBITA U
(bopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATH MPSIMbIe U3MEPEHUS PACCTOSIHUS, BpEMEHHU, MacChl Tena, 00bhEMa,
CWIbl U TEMIIEpAaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
NpuOOpPOB, 3amMUChIBaTh MOKa3aHUSd MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOW BEITUYHMHBI OT
JIPYrol C UCIOJIb30BAHUEM TIPSMBIX HW3MEPEHHM (3aBUCUMOCTH TIYTH
PAaBHOMEPHO JBMKYILErOCs Tela OT BPEMEHU JBUKECHHS TENA, CHIIBI TPEHUS
CKOJBKEHHUS] OT Beca TeJjla, KadecTBa OOpabOTKH MMOBEPXHOCTEH Tell U
HE3aBUCHUMOCTH CHUJIbl TPEHMSA OT IUIOIIAJAM CONPHUKOCHOBEHMS TEJl, CHUJIBI
yOPYrOCTA OT YJUIMHEHUS TMPYKUHBI, BBITAJKUBAIONIEH CHUIIBI OT 00BEMa
MOTPYKEHHOM YaCTH TEJa U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJjla, OT TIJIYyOWMHBI, HA KOTOPYIO MOTPYXKEHO Tello, YCIOBUUI
IUIaBaHUsl Tell, YCJIOBUM paBHOBECHsS phluara M OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUH yU4€OHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBITIOJTHSTH
U3MEPEHHUsI, CIEMys MPEeIJIOKEHHOMY TIUIaHy, (DUKCUPOBATh PE3YJIbTATHI
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[OJyYEHHOW 3aBUCUMOCTH (DU3MUECKMX BEJIMYMH B BHUJAE MNPEAJIOKEHHBIX
TabIUI ¥ TPaQUKOB, JENATh BHIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;
MPOBOAWTh KOCBEHHbIE M3MEpEHUs1 (U3UUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA XKUAKOCTU M TBEPAOIO TEJa, CUJIA TPEHUSI CKOJIbKEHUS, JaBICHHUE
BO3/yXa, BBITAJKMBAIOIIAs CHWJIA, JECHUCTBYIOIIAsl Ha TMOTIPYKEHHOE B
KUJIKOCTh T€N0, KOADPUIIUECHT MOJE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB),
cienyss TPEMIOKEHHOW HMHCTPYKUMH: TP  BBIIOJIHEHHMH HW3MEPEHUU
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE UCKOMOU
BEJIMYUHBL;

coOI0AaTh IMpaBUJia TEXHUKHU OE30MacCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh IPHUHLIMIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTB;
XapaKTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX ONUCaHus (B TOM YHCIIE:
MOJAIINIHAKY,  YCTPOMCTBO  BOJONPOBOAA, THAPABIMYECKUA  IIpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (pU3MYECKUX SIBICHUM W HEOOXOAMMBbIE (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH PUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCIIONIb30BaHUsl (DU3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKU3HU IS
oOecnieueHrs 0€30MaCHOCTHU MPHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HWH(popmanuum B HHTepHere B
COOTBETCTBUM C 3a/IaHHBIM IOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TOyTEM CpaBHEHUs PA3JIMYHBIX HCTOYHHKOB  BBIJIEIATH
UHpOpMAIMIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUl HAYyYHO--TIOMYJIPHYIO
JIUTEpaTypy (pU3MUECKOro coaepik aHHsl, CIIPaBOYHbIE MaTEpHalIbl, PECYPChHI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBbIE KpaTKWE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHMKOB HH(pOpMAIMU (PU3HUUECKOTO COJEPKaHUS, B TOM
quclie MyOJIMYHO JieaTh KpaTKUe COOOIIEHUsI O pe3ysbTaTax MPOEKTOB WIH
y4eOHBIX HCCIENOBAaHUM, NMPHU 3TOM TIPAMOTHO MCIOIb30BaTh H3YYEHHBIH
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NOHATUUHBIA  anmapaT Kypca (U3UKH, COMNPOBOXKIATh BBICTYILJICHUE
MPE3EHTAIUEN;

MpYU  BBIIIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN paclpeacsiTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU 3aJlayaMH,
CIEAUTh 3a BBINOJHEHWEM IUJIaHA JICWCTBUM, AaJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJAaJ B  JIEATCILHOCTh  TPYMINbBI,  BBICTPAWBATH
KOMMYHHKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOUIUX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh MOHATHSI: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE IBW)KCHUE
aTOMOB W MOJIEKYJ, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAUIMUCCKUE U
amop(dHBIE Tea, HACBHIIEHHBIN U HEHACKHIIICHHBIN MMap, BIAKHOCTh BO3/IyXa,
TEeMIepaTypa, BHYTPEHHSS JHEPIHs, TEIUIOBOW IBUTATENb, 3JIEMEHTApPHBIN
ANEKTPUUECKUHN 3apsifl, DIEKTPUUYECKOE TO0JIe, MTPOBOJHUKU U JTUAJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SABIEHUS (TEIUIOBOE pacCUIMpEeHWE W CKaTHe, TerJionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayWBaHWE, KAMWUISIPHBIC SIBICHHS, HCIIAPCHUEC,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUM3aus (OTBEp/ieBaHUE), KHUIICHUE,
Teruionepeaada (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYyUCHUE), IIEKTPU3aIUs
TeJ, B3aMMOJICHCTBHE 3apsa0B, NCUCTBHUS DJICKTPHUECKOTO TOKAa, KOPOTKOE
3aMBIKaHUE, B3aUMOJCHCTBHE MAarHWTOB, JCHCTBHE MAarHUTHOTO TIOJISA Ha
MPOBOJTHUK C TOKOM, 3JIEKTPOMArHWTHAs WHIYKIHS) IO OINMMCAHUI0 WX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OMbBITOB, JI€MOHCTPUPYIOIIUX JTaHHOE
busnuecKoe SBICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3WYECKUX  SBICHUA B
OKpYXKalollleM MHUpe, B TOM 4YHucie (U3WdYecKrue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSDKCHHUE M KaMWUISIPHBIC SIBICHHS B MPUPOJIE, KPUCTAIUIBI
B mpupoje, uznydenue ConHila, 3amep3aHue BOJAOEMOB, MOPCKHE OpU3bI,
oOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUYECKHE SIBICHUS B
aTMocdepe, IEKTPUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE TIOJIe 3eMITH,
apeid moIroCcoB, poiib MArHUTHOTO TIOJISA JJIA JKM3HU Ha 3emIie, MOJIIPHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTh MPAKTHUYECKYIO 33a/1ayy B YUYCOHYIO, BBIICISATD
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUM;

OMKCHIBATh M3YYEHHBIC CBOWCTBA TEI W (U3MYCCKHUE SIBICHHS, HCIIONB3YS
¢u3MUecKre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSS JHEPTHUSA, KOJUYECTBO
TEIJIOTHI, yJIebHAs TeINTIOEMKOCTh BEIIIECTBA, YACIbHAS TEIJIOTA TUIABIICHHUS,
yJelbHas TerIoTa napooOpa3oBaHusl, yieabHasl TETUIOTa CTOPAaHUs TOILIUBA,
KOO PUITMEHT TOJIE3HOTO JEHCTBUSA TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO31yXa, JJICKTPUUYECKUN 3apsl, Chila TOKa, DIIEKTPUUYECKOE
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HanpsDKEHUE, COMPOTUBIIEHWE IMPOBOJIHMKA, YAEIBHOE CONPOTUBIICHUE
BEIIECTBa, pabOoTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU OMUCAHHUH
MPaBWIBHO TPAKTOBaTh (PU3UYECKUII CMBICT HUCHOJB3YEMBIX BEJIUYUH,
0003HAaUeHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYIO0 BEJIMYMHY C JIPYTUMHU BEJIWYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKHUE SBJICHUS U TPOIECCHI,
HCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON Teopuun
CTPOEHHUS BEIEeCTBa, MPUHLMUII CYMNEPIO3UIMU TMOoJel (Ha KadyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa Juisg ydacTka IelH, 3aKOH
Jxoynsi—JIeHna, 3aKk0OH COXpaHEHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMAaTHYECKOE BHIPAKEHUE;
OOBACHATH (hM3MYECKUE TMPOILIECChl U CBOWMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 -2 JIorMueckux
oIaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (IM3MYECKUX SBIICHUI,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarh pacu€THbIe 3a7a4u B 2—3 JA€MCTBUSL, UCTIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3ajauu
3aMHUChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX ISl PEIIEHUS
3a/71a4M, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I €€ PEIICHHUS,
MPOBOJIUTh PACUYETHl M CpPAaBHHUBATh MOJYYEHHOE 3HAaYEHUE (PUBHYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTb MpOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpPU  [OMOIIU
(U3HUECKUX METOJ0B, HCIOJIb3Yysl ONHCAHWE MCCIEI0BAaHUSA, BBIICIAThH
MPOBEPSIEMOE  NPENANOJIOKEHNUE, OLEHUBATh MPAaBUJIBHOCTh  MOPSAKA
IIPOBEJICHUSI HCCIIEOBaHUS, 1€JIaTh BEIBOJBL;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBICHUS, 3aBUCUMOCTD JABJIECHUS BO3/1yXa OT €r0
0o0bEMa, TemmnepaTypbl, CKOPOCTH MpoOLlecca OCThIBAHUS U HArpeBaHUs MPU
M3IIyYEHHUH OT I[BETA U3JIyvarolei (IOTJIOIA0NIeil) TOBEPXHOCTH, CKOPOCTh
UCIIAPEHUS BOJBI OT TEMIEPATYPHI KUJIKOCTU M IUIOLIAAHN €€ MOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJEWCTBHE  DJJIEKTPUYECKUX  3apsIOB,
B3aMMOJICEUCTBHE MOCTOSIHHBIX MArHUTOB, BU3yalM3alldsd MarHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUSI MAarHUTHOT'O TOJI HA TIPOBOAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUTATENS MOCTOSSHHOTO TOKA):
(GopMyIUpOBaTh MPOBEPSEMBbIE MPEANOIOKEHNUS, COOMpPAaTh YCTAaHOBKY M3
MpeIoKEHHOro 000py/A0BaHuUs, OMHUCHIBATh XOJ ONbITa U (HOPMYyIUPOBATH
BBIBO/IbI;
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BBITIOJIHATD MPSIMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXd, CHJIbl TOKA, HANpSOHKEHUS C HCIOJIb30BAHUEM aAHAJOTOBBIX
npuOOpOB U JATYUKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3yJbTaThl
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COJIFOTHOM TOTPEITHOCTH;

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MYECKON BETUYMHBI OT
OpYyrod ¢  HCIOJb30BAHHEM  NPSMBIX  M3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBIIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIAX MONEPEYHOTO CEUEHUS
U YAEJIBbHOTO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UIYLIETO
yepe3 IMPOBOJHUK, OT HaIpsSOHKEHUST Ha MPOBOJHHMKE, WCCIEI0BAHUE
MOCJIEIOBATEIBbHOTO M MapaJJIeIbHOTO  COCIMHEHUM  MPOBOJAHHUKOB):
IUIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS,
clenys TPeIIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH B BHJI€ TaOJMI] U TpadUKOB, AeNIaTh BBIBOJBI MO pe3yJbTaTaM
UCCJIEI0BAHNS;

OPOBOJUTh KOCBEHHBbIE W3MEpEHUsi (U3MUECKUX BeIMUYUH (yAesbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBJIEHUE MMPOBOJIHUKA, pad0Ta U MOIIIHOCTh
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHHS, coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIEAys NPEIJIOKEHHOM HWHCTPYKLHUH, U
BBIYMCIIATH 3HAUECHHUE BEIIMUNHBI;

coOJI01aTh MpaBUiIa TEXHUKH O€30MacCHOCTH MpU paboTe ¢ JadopaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX ONUCaHUs (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpMETP, BOJBTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE
NPENOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUIATENb MOCTOSHHOIO TOKA),
UCTIONIb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKHX SIBICHUM U HE0OXOauUMbIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M  HU3MEPUTENIbHBIC
MpUOOPHI M0 CXEMAM M CXEMAaTUYHBIM PUCYHKaM (AKUIAKOCTHBIA TEPMOMETP,
TEPMOC, TIICHUXPOMETP, THUTPOMETP, JABUIATE]b BHYTPEHHErO CrOpaHus,
AJIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl J3JEKTPUUYECKHX Lenerd ¢
NOCJIEIOBATENbHBIM M TMapaIeIbHBIM COCAMHEHUEM S3JIEMEHTOB, pasziuyasi
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX IETIEH;

OPUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O PUMEpax) NPAKTUYECKOTO
UCIIONIb30BaHUsl  (U3NYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
obecrieueHurs 0€30MaCHOCTHY MPU OOpaIeHUu ¢ MPUOOPaMU M TEXHHUECKUMU
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YCTPONCTBAMU, COXPAHEHHS 3/I0POBbS U COOTIOACHUSI HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

e OCYIIECTBIIATH MOUCK WH(MOpMAIu HU3NIECKOTO cofepkanus B IHTepHeTe,
HAa OCHOBE HMEIONIMXCS 3HAHUM U MYyTEM CpPABHEHHS JOMOJIHUTEIbHBIX
MCTOYHUKOB BBIJCIATh MH(OPMAIUIO, KOTOpasi SIBISETCS MPOTHUBOPEUMBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;

e HCIMOJH30BaTh IMPHU BBIMIOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JIUTEepaTypy (pU3MUECKOro CoAepKaHMs, CIPaBOYHBIE MaTepHajbl, PECYPChHI
cetu HWuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e coO37aBaTh COOCTBEHHBIC NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHMUS,
0000masi wuHPOpMAIIUIO W3 HECKOIBKUX HCTOYHUKOB  (DU3UIECKOTO
coJiepKaHusl, B TOM YHCJIE MyOJIMYHO MPEACTABIATh Pe3yJIbTaThl MPOSCKTHON
WIN UCCJIEIOBATEIbCKON JEATEIbHOCTH, IIPU ATOM T'PaMOTHO HCIOJIb30BaTh
U3YYCHHBI TOHSATUWHBIM  ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

e TMpPU BHINIOJIHCHUH YYCOHBIX TIPOEKTOB W HCCIEAOBAaHUN (U3HICCKUX
IPOLIECCOB  paclpeesiaTh O0O0S3aHHOCTH B TPYyMNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3aJla4aMu, CIEAUTHh 3a BHITIOJIHEHHEM IJlaHa JEUCTBUA U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OIGHWBAaTh COOCTBEHHBIM BKIAJ B
JEeATEIBLHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonmy oOydenus B 9 kiaacce mpeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e WCIMONB30BAaTh TOHSATHS: CHUCTeMa OTcu€Ta, MaTepuaibHas  TOYKa,
TPaeKTOPHs, OTHOCHUTEIHLHOCTh MEXaHHUYECKOTO IBIDKEHUA, nedopmarus
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb U MEperpy3ku, LEHTP TSKECTH, abCONIOTHO TBEPAOE TENo,
IIEHTP TSHKECTU TBEPIOTO Telia, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUS U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, PJICKTPOMATHUTHBIC BOJHBI, ITKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTH, CIIEKTPHI
UCIyCKaHUs U TOTJIONICHUS, alb(a-, 0eTa- U raMma-u3aydyeHus, U30TOIbI,
sJiepHasi PHEPTeTHKa,

e pa3nuuaTh SBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE TMPSIMOJMHEHHOE
IBWKCHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIDKEHUE, CBOOOTHOE
najicHue TeJ, PaBHOMEPHOE ABMKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
T€J, PEaKTUBHOE JBHXKEHUE, KojeOaTrenpHOe IBMKEHUE (3aTyXarolme u
BBIHY)KJICHHBIE KOJIcOaHMs), PE30HAHC, BOJIHOBOE IBIKEHHE, OTPAKCHUE
3ByKa, NPSAMOJHMHEWHOE pPACIpPOCTPaHCHHE, OTPAKEHHUE U TPETOMIICHHE
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CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OEoro cBera B
CIIEKTp U CJIOKEHHE CIEKTPaIbHBIX 1IBETOB, TUCIIEPCUSI CBETA, €CTECTBEHHAS
PaIMOaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOrO0 CIEKTpa H3IYUYCHHs) IO
OMHMCAHUID WX  XapaKTepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrio3HaBaTh  MOPOSBJICHUE  W3YYCHHBIX  (U3WUYECKUX  SBJICHUM B
OKpyXaromeM MHupe (B TOM 4YHCIe (PU3NYECKHE SBICHUS B TPHUPOJIE:
MPUJIUBBL U OTJIMUBBI, JBUXEHUE IUIaHET COMHEYHOM CUCTEMBI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB  KMBOTHBIMH,
3eMIIETPsICEHUE, CEHCMUYECKHE BOJIHBI, IlyHaMH, 9X0, IIBETA TeJl, ONTUYECKUE
SBJICHUS B  TPUPOJE, OWonornyeckoe  JEHCTBUE BUJIUMOTO,
yIbTPA(PUOIETOBOTO W  PEHTITEHOBCKOTO  WM3JyYEHWUH, €CTECTBCHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKHE JIy4Yd, pPAJAUOAKTHUBHOE W3IyUeHUE
IPUPOJIHBIX MUHEPAJIOB, IEVCTBUE PAIMOAKTUBHBIX U3IYUYEHHUI HA OPraHU3M
YeJIOBEeKa), MPU OTOM TMEPEBOJAUTHh MPAKTHYECKYIO 3a/Jadyy B Yy4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;
ONUCHIBATh M3YUYCHHBIC CBOWCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIL3YS
dbu3nueckue BeTUYMHBI (CpPelHsIsi W MIHOBEHHasi CKOpPOCTb Tella TpHU
HEPAaBHOMEPHOM [IB)KECHUU, YCKOPEHHUE, IE€PEMEIIEHUE, IyTh, YTIIOBas
CKOpPOCTb, CHJAa TPEHHUSA, CHUJA YIPYrOCTH, CHJIAa TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAJCHUS, BEC Tejla, HWMIYJIbC TENa, WMILYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTb, NOTEHIMANIbHASI DSHEpPrus Tena,
NOJHATOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs JHEPrUsl CHKaTOu
NPYKUHbI, KHHETUYECKasl SHEPTHUs, MOJHAsg MEXaHWYeCKasi SHEpPrus, Mepuo/
M yacTtoTa KoyiecOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMJICHUSI Cpeabl), MpPU ONUCAHUHU
NPaBWIBHO TPAKTOBAaTh (DU3WYECKUI CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HAaUEHUA W €IWHUIBI (PU3UYECKUX BEIUYMH, HAXOJIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH TpaUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOWCTBA TeJl, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCIIOJNb3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHPHOIO TITOTECHMUS,
NPUHLUI CYNEPIIO3UINU CUJI, IPUHIIUI OTHOCUTENBHOCTH [ anmuies, 3aKOHBI
HproToHa, 3aK0H COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKCHUS U TIPETIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOr0 U MAacCCOBOI'O YHCEIN MPHU SJIEPHBIX
peakIusax, MpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBACHATH (HM3MYECKUE TPOIECCHl U CBOWCTBA T, B TOM YHCIE W B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
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IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTUUYECKUX
IaroB ¢ OMOpod Ha 2-3 U3YYEHHBIX CBOMCTBA (DU3MUYECKUX SIBICHUM,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7a4n (ONUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (DPU3MUECKHUE BEJIIMYMHBI: HA
OCHOBE aHaJiM3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISTH
HEJOCTAIOUINe WIM M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBbIE ISl  PELICHUs, NPOBOAUTH pacdy€Tbl U  OICHHUBATH
PEAMCTUYHOCTD MOIYYEHHOTO 3HaYEHUs (PU3NUECKON BEJTMUNHBI,
pacrno3HaBaTb INpOOJEMBbI, KOTOPbIE MOXHO pEIIUTh NpPU TTOMOIIU
(¢U3NYECKUX METOAOB, HCIOJB3YS OIMHMCAHWE WCCIEIOBAHUS, BBIICIATD
IpOBEPSIEMOE  MPEANOJOKEHUE, OLIEHWBAaTh  MPABUIBHOCTh  MOPAJKA
IPOBEJCHUS UCCIIE0BaHUS, 1€TaTh BbIBObI, THTEPIIPETUPOBATH PE3YJILTAThI
HaOJIIOJICHUI U OMBITOB;

IPOBOJIUTH OIBITHI 110 HAOIIOACHNUIO (DU3UUECKUX SIBICHUN WM (PU3NUYECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
SHEPTUH, 3aBHCHUMOCTH IMEpHoJa KoJeOaHWW NPYKUHHOTO MasTHHKA OT
Macchl Tpy3a U KECTKOCTU NPYKUHBI M HE3aBHUCUMOCTb OT AMILTUTY/IbI
MaJbIX KOJICOAHUMW, NMPSIMOJIMHEMHOE PacIpOCTPaHEHHE CBETA, Pa3iOkKEHHE
0enoro cBeTa B CIEKTP, M3YUCHHE CBOMCTB N300paKEHHS B TNIOCKOM 3€pKaJie
U CBOMCTB HM300pakeHUsl MpeaMeTa B COOMparoliei JuH3e, HaOII0JeHue
CIUIOIIHBIX U TUHEHYATHIX CIEKTPOB M3IYYCHHUS): CAMOCTOSITEILHO COOMPATh
YCTaHOBKY U3 M30BITOYHOIO HaOOpa 000py10BaHus, ONKUCHIBATh X0/ OIbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOANTH TP HEOOXOIMMOCTH CEpHUIO MPSMBIX HM3MEPEHUH, OMpeerss
CpelHee 3HAauyeHUE U3MepsAeMOM BeNIMUYMHBI ((DOKYCHOE paccTosHue
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a U3MEPEHHS
(M3MepuTeILHOTO MpUdopa);

OPOBOAUTh  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHUH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH MyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM  JIBIDKEHUM 0€3 HayajdbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUII MaTeMaTHYeCKOro0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpaXEHUs CBETAa OT yrjia MaJleHusl U yria MpeJoMJICHUs OT yriia MaJeHUs):
IUTAHUPOBAaTh  WCCIIEIOBAaHWE, CaMOCTOSTEIbHO COOHMpaTh  YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DPM3MUECKUX BEITHMUNH
B BUIe TaOuuIl U TpaduKOB, AeTaTh BBIBOABI IO Pe3ybTaTaM HCCIEIOBAHNUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PUBNUECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHE TeJa TMpU pPaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE
CBOOOMHOTO TaAeHUsA, KECTKOCTh TPYXKHUHBI, KOIDPHUIMEHT TpeHus
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CKOJIbKEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOoTa M IEpUOJ
KoJe0aHui MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas CUja
coOuparomen JMH3bI, PaJUOAKTUBHBIA (OH): TUIAHUPOBATH H3MEPEHUS,
coOUpaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs
OPEUIOKEHHON  MHCTPYKLMM, BBIUMCIATH  3HAYEHUE  BEIUYMHBI U
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNIbTAThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHN;

coOI0aTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ JIabopaTOPHBIM
000py10BaHUEM;

pa3nauyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3MUECKMX MOJEJEH:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIM HCTOYHHUK CBETA,
Jqy4, TOHKas JMH3a, IUIAHETapHas MOJENIb aToMa, HYKIOHHas MOJEb
aTOMHOTO $/1pa;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
CIUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHUS, paKkeTa, 3X0JIOT,
OYKH, TEPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, Kamepa BuibcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUN ¥ HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

MCIIONIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU
pelieHnr  y4yeOHO--TIPaKTUYECKUX  3a7ad, ONTHYECKHUE CXEMbl s
HOCTPOEHUSI U300paKEHU B IJIOCKOM 3€pKajie U coOuparouiei JuH3e;
OPUBOJUTH IPUMEPHI (HaXOUTh MH(OPMALIHIO O TIPUMEpax) MPaKTUYECKOTo
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH IS
oOecrneueHus 0€30MaCHOCTU MPU 0OpaIlEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATh MOUCK MHPOpMaLuu (HU3HUECKOro coaepkanus B MIHTepHeTe,
CaMOCTOSITENNbHO ~ (OPMYNUPYsl TOUCKOBBIA  3alpoC, HAXOIUTh MYyTH
OTIpeeNiCHUs] JOCTOBEPHOCTH TOJNyUYEeHHOW WHGPOpPMAIMM HAa OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJHUTENbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUl Hay4HO--TIOMYJISIPHYIO
TuTepaTypy (pU3MUEcKoro coaepiKaHus, CIPABOYHBIC MaTEpUaibl, PeCypCHI
cetu  HWHTepHer, BmameTh NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpPMaLlMM M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOrO COAep aHus,
MyOMYHO TPEACTABISTh PE3yIbTAThl MPOCKTHOW WM HCCIEI0BATEIbCKOU
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NEATEIbHOCTH, MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YUYEHHBIA MOHSITUHHBIN
anmapaTr HW3y4aeMmMoro pasnena (U3MKM W COMPOBOXKIATh BBICTYILJICHUE
Mpe3eHTalre ¢ y4ETOM 0COOCHHOCTEHN ayIUTOPUU CBEPCTHUKOB.

30



3. TemaTrnueckoe IUIAHHPOBaHHE C Y4YeTOM

IIporpaMmMbl  BOCIIMTAHUA

YKaz3aHueM KOJIHn4eCTBa 4aCcoB, 0OTBOAUMbBIX HA OCBOCHHUC KaK/I0# TeMbl

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne  HaumenoBaHue
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypcsl
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
DU3IKA - HAVKE O bubmuoreka [JOK
1.1 e 2 0 0 https://m.eds00.ru/7f416
pupoJie 194
bu6mmoreka [IOK
duznueckue
1.2 2 0 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHayuH bubnuotexa [JOK
1.3 BIil METOJI 2 0 1 https://m.edso0o.ru/7f416
MO3HaHUs 194
Htoro no pazneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA

CIboeHME bubmuorexa [JOK
2.1 P 1 0 0 https://m.edsoo.ru/7f416
BEIllECTBA
194
JIBrkenue u bubnmnoreka [JOK
2.2 B3aUMOJICHCTBHUE 2 0 1 https://m.edsoo.ru/7f416
YaCTHII BEIIECTBA 194
ArperatHble bub6nuorexa [IOK
2.3 COCTOSIHHS 2 0 0 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no pasneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
bu6nmoreka [JOK
MexaHn4eckoe
3.1 3 0 0 https://m.edso00.ru/7f416
JBIKEHUE
194
Mrepimis, Macca bubmuorexa [JOK
3.2 pHHs, ’ 4 0 1 https://m.edso0.ru/7f416
IIJIOTHOCTh
194
3.3 Cuna. Buger cun 14 1 2 bu6mmoreka [{OK
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https://m.edsoo.ru/7f416
194

Uroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

21

[laBiienue.
[Tepenaua
— bu6mmoreka [JOK
4.1 . 3 0 https://m.edso00.ru/7f416
TBEPABIMU TEIIAMH, 194
JKUIKOCTSIMH U T
razamu
Jlasenue bubmuoreka [JOK
4.2 5 0 https://m.edsoo.ru/7f416
KHUJTKOCTH
194
bubmuoreka [JOK
A
4.3 ruocheprioe 6 0 https://m.eds00.ru/7f416
JaBJICHUE
194
JeicTBue
bubmuoreka [JOK
YKUJKOCTH U Ta3a Ha
4.4 . 7 3 https://m.edsoo.ru/7f416
MOrpy)EHHOE B
194
HHUX TEJIO
Htoro no pazneny 21
Pa3nea 5. PaGora n MomHOCTBH. JHEpPrus
bubmuorexa [JOK
Pa6
5.1 abota 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
MpocThic bu6mmoreka [IOK
5.2 P 5 2 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHnnueckast bubmorexa HOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEpPTrus 194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 13
I[TPOI'PAMME
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8 KUIACC

33

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBanme
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTesibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsl
pecypchbl
Pa3pen 1. TenioBble siBJIeHUSA
Crpoenue u bubnnoreka [JOK
1.1 CBOWCTBA 7 0 0 https://m.edsoo.ru/7f4181
BELLECTBA ce
TeIUIOBbLE bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
TIPOIIECCHI
ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUUYECKHE
3apsiIbl. bubmmoreka [JOK
2.1 3apspKeHHBIE TeTa 7 0 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICUCTBHUE
[TocTrossHHBIM bubmuoreka [JOK
2.2 IIEKTPUICCKUIT 20 1 8 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuoreka [JOK
2.3 6 1 3 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
2.4 P 4 0 0 https://m.edsoo.ru/7f4181
ast MHTYKIIAS
ce
Hroro mo paszneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
17
YACOB IO 68 3
I[TPOI'PAMME
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9 KITIACC

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HaumMmenoBanue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTHyeck
oOpa3oBaTesibHbIE
n NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
Mexanuueckoe
JE—— bu6mmoreka [JOK
1.1 10 0 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 a6
OIIMCaHUs T
BzaumoneiictBue Bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Ten
a6
3aKOHbI bubmuoreka [JOK
1.3 10 0 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Htoro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0JI€0aHUA U BOJHEI
MexaHuveckue bubmmorexa [IOK
2.1 7 0 3 https://m.edsoo.ru/7f41a4
Koe0anus
a6
MexaHudeckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMarHuTH
e Toe I bubmuoreka [JOK
3.1 6 0 2 https://m.edsoo.ru/7f41a4
DJIEKTPOMArHUTH a6
bI€ BOJIHBI o
Hroro mo pasneny 6
Pa3znen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubmuoreka [JOK
4.1 pacrpocTpaHeHHsI 6 0 2 https://m.edsoo.ru/7f41a4
CcBETa ab
JIuH3BI 1 bu6mmorekxa [IOK
4.2 ONTHYECKHE 6 0 3 https://m.edsoo.ru/7f41a4
npuOopbI a6
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Pasnoxenne

bu6mmoreka [JOK

4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Uroro no pazneny 15
Pa3pen 5. KBanToBble iBJIeHUSA
Ucnyckanue u bubnunoreka [JOK
51 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CTDoCHIE bu6mmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO Spa
a6
Sepibie bu6mmoreka [JOK
5.3 P 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-0000 a0 MOAY /1B
[ToBTOpeHue n
000011IeHNE bubmuoreka [JOK
6.1 COJICPIKaHUs 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3MKH 32 a6
7-9 xiacc
Wroro mo pazneny 9
OBILIEE
KOJIMYECTBO
102 27
YACOB I1O 0
ITPOTPAMME
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