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MHNOACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo ¢u3nMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABICHA HAa OCHOBE
MOJIOKEHUI M TpeOOBaHM K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHOU
nporpammsl, npencraBieHHbXx B PI'OC 00O, a taxxke ¢ yuérom (enepanbHOil pabodeit mporpamMmsl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «Ousukay.

Copnepxanue mporpaMMmbl 1Mo (U3MKE HAMpaBiIeHO Ha (OPMUPOBAHHME ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaroIIUXCS M OpraHU3alMi0 H3y4deHHs (PU3MKK Ha JEATENIbHOCTHOW OcCHOBe. B
nporpaMMe o (hU3MKe YYUTHIBAIOTCS BO3ZMOXHOCTH y4eOHOTrO IpeaMeTa B peanusaluu TpeOoBaHU
OI'OC 00O Kk MmIaHUPYyEeMbIM JUYHOCTHBIM M METANpPEIMETHBIM pPe3ysbTaTaM OOydYeHHs, a TakKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHwUs.

[Tporpamma o pusuke ycTaHaBIMBAET paclpeneieHre yueOHOro MaTepuaa 1o rojiaM o0y4eHus
(mo xmaccam), mpeangaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh MU3yYEHHUS] TeM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa ¢ HENBI0 OKa3aHHs METOJUYECKOW MOMOINU YYHUTETIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

Ou3nka SBISIETCS CHCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX YYE€OHBIX IPEIAMETOB,
MOCKOJIBKY (pr3nUYeCKHe 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMUEH, OMOJIOTHEH,
acTpoHOMHEH ® (U3MUYECKO Teorpaduell, BHOCUT BKJIAQJ B ©CTECTBEHHOHAYYHYIO KapTHHY MHpa,
MIpPeIoCTaBIIsAeT Haubosee SCHble 00pa3ibl IPUMEHEHHUsI HAyYHOrO0 METOoj/ia MO3HAHUS, TO €CTh Crlocoda
MOJIyYEHUs! JOCTOBEPHBIX 3HAHUN O MHpE.

Opna 13 MaBHBIX 3a7a4 (pU3NUECKOr0 00pa30BaHUs B CTPYKTYpe 0011ero o6pa3oBaHusl COCTOUT
B (hOpMHPOBaHUM €CTECTBEHHOHAaYUYHOM IrpaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcs.

Wzyuyenne ¢u3nku Ha 0a30BOM YpOBHE TpENNoNiaraeT  OBJIAJEHUE  CIEAYIOUTUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOITUMHU €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

®  HAY4YHO OOBSCHSTH SIBJICHHUS,

®  OLIEHUBATh U IOHUMATh OCOOEHHOCTHU HAyYHOT'O UCCIIEI0BAHUS;

®  UHTEPHPETHPOBATH JIAHHBIE U UCIIOJIb30BATh HAYUHbBIE JOKA3aTeIbCTBA JIJIS
MOJTyYEHUS BEIBOJIOB.

[enu uzydenust GU3MKU HA ypOBHE OCHOBHOTO 00111ero oOpa3zoBaHus onpeaencHsl B Konmenmmn
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHuzanuax Poccuiickoit
®denepannu, peaqu3yronMX OCHOBHbIE 00111e00pa3oBaTe/ibHbIe MPOTPAMMBI, YTBEPKIEHHON pelieHueM
Komnnernn MunucteperBa npocseriennst Poccuiickoit @eaeparuu (nmporokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Henu n3yvyenus Gpu3nku:

e MpuOOpeTeHHe MHTEepeca M CTPEeMIICHUS OOydYalolUXCs K HAaydHOMY HW3YYCHHUIO MPUPOIBI,
pPa3BUTHE UX UHTEIJICKTYAIBHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

® pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/IE TTO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATENHCKOTO
OTHOIIEHUS K OKPY>KAIOIITUM SIBIICHUSM;

¢ (opmupoBaHUE HAYYHOTO MUPOBO33PECHHUSI KaK pe3yabTaTa U3YUCHHUSI OCHOB CTPOCHHS MaTepUU
1 pyHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuE MpencTaBiICHUN 0 Poiau (GU3MKU ISl Pa3BUTHUSL IPYTMX €CTECTBEHHBIX HAyK,
TEXHUKHU ¥ TEXHOJIOTHUl;

® pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oymymiei mpodecCHOHATbHON IeATeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaJIbHEHUIIIEMY O0OYUYCHHUIO B ’TOM HAIPaBIICHUH.
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JlocTmkeHne 3TUX Ielield MporpaMMbl 1Mo (PU3MKe HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeyIOIUX 3a4ay:

e puOOpeTeHHEe 3HAHMM O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHUYECKHX, TEIIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e pUOOpPETCHHE YMEHUI OMHCHIBATH U OOBICHATH (PU3MYECKHE SBICHHUS C WCIOJIH30BAHUEM
[MOJIYYEHHBIX 3HAHHI;

® OCBOCHHE METOJIOB PEIICHHSI MPOCTEHIINX PACYETHBIX 33]]a4 C MCIOIh30BAaHUEM (PH3UIECKIX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTHUPOBAHHBIX 3a71a4;

e pa3BUTHC yYMCHWI HAOJIONATh MPHUPOJIHBIC SIBICHUS W BBHINIOTHSATH OIBITHI, J1a0OpaTOPHBIC
paboThI U IKCIIEPUMEHTAIbHBIE UCCIEA0BAHUS C UCIIOIb30BAaHUEM U3MEPUTENIBHBIX TPHOOPOB;

e ocBocHHE TMPUEMOB paboTel ¢ wuHpOpManmeld (QHU3NIECKOTO COACPIKAHUS, BKIIFOYAs
MH(OPMALIMIO O COBPEMEHHBIX TOCTHXKEHHSIX (DU3UKH, aHAIU3 U KPUTUYECKOE OICHHUBAHUE
nH(popManuu;

® 3HAKOMCTBO cO cdepaMu MNPOPECCHOHATBHON NEATEIbHOCTH, CBA3AHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (DPU3MUECKOI HAYKH.

Ha uszydenue pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS OTBOJIUTCS
238 gacoB: B 7 kinacce — 68 yacoB (2 yaca B He/iel0), B 8 kiacce — 68 yacos (2 yaca B He/IelN0), B 9 kjacce
— 102 4aca (3 yaca B HEJIeNIO).

[Ipennaraemeiii B mporpamMMe mo (usuke nepedeHb J1aOOpaTOpPHBIX pabOT M ONBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YIUTEIb JeNacT BBIOOpP MPOBEICHUS 1a00paTOPHBIX paOdOT U OIBITOB C
Y96TOM WHIUBUIYATbHBIX OCOOCHHOCTEH OOyJarommxcs, CIHCKa DKCIIEPUMECHTAIBHBIX 3aJaHHM,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o (hH3HKeE.
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COJAEP)KAHUE OBYYEHUA 7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY:KAKOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
ITorpemHocTs M3MepeHu. MexayHapoiHast cucTeMa €IMHMULI.

Kak ¢usuka m apyrue ecTtecTBeHHbIE HAyKH M3Y4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
SKCHEpPUMEHT @0 IPOBEpKE TuUIoTe3, OO0bscHeHHe HalOmomaemMoro sBieHusa. OmnucaHue
($U3NUECKUX SBICHHI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue npuOOpsl U MpOLEAYpa MPSAMBIX U3MEPEHHH aHaJIOrOBBIM U LHU(POBBIM

npuopom.

Jlabopamopnwsie padbomot u onvimol.

OnpezneneHue LEeHbI 1ENEeHUs KaJIbl H3MEPUTEILHOI0 Ipudopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasMepoB MajbIX TE.
N3mepenue Temmneparypbl IpU IIOMOLIM YKUAKOCTHOIO TEPMOMETpa M JaTydKa
TEMIIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE T'MIOTE3bl: AANBHOCTH MOJETA IIAPUKA,
MYLEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA TYCKA.

Pa3nes 2. I[leppoHavyanbHbIe CBEICHHUA O CTPOCHHMH BeILECTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIBITHI, J0KAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHUSI 4YaCTUI[ C TEMIEpaTypoi.
bpoyHoBckoe napmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

A

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpuCTa/TMYECKUX) Tel. B3auMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBHKCHHUSI.

2. Hab6monenue nuddysuu.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM (QoTorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TCUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexannueckoe ABWkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHUE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.
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SBnenne wHepuuU. 3aKOH HHEpUUU. B3aumoneicTBHE Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTtuka B3aumojenctBus Tten. Cuna ymnpyrocth M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TArOTEHUS U crila TshkecTH. Criia TAKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSIMOH.
PaBnoaeiictBytomas cuin. Cuia Tpenus. TpeHue CKOJIbXEHUs U TpEeHUe Mokos. TpeHnue B npupoje

1 TEXHHKE.
Hemoncmpayuu.
1. HabGmroneHue MEXaHMYECKOTO JABUKEHUS TeJa.
2. H3MepeHHe CKOPOCTH MPSIMOJIMHEHHOTO JIBH)KEHUSI.
3. HaOmroneHue sIBJICHUS HHEPIUH.
4. HaGmoneHne n3MEHEHHUs! CKOPOCTH MPH B3aMMOJICHCTBHUH TElL.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJI.
6. CnoxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM NPSMOIL.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUs (IIApUKa B JKUAKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBKEHHsI OpycKa WM IIapuKa 10 HAKIOHHON
IUIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOIO TEINA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSKeHMs (IepopMaiii) MpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, "KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temneparypsl. [lepenada napineHus TBEPABIMU TEIAMU, )KUJKOCTIMU U
razamu. 3akoH [lackansa. ITHeBMaTHMueckue MamMHbBL. 3aBUCUMOCTb JABJICHMS >KMJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U aTMocdepHoe AaBieHHE. [IpUUMHBI CyIIECTBOBAHUS BO3IYLIHOMN
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE JKUIKOCTH U ra3a Ha MOorpy>k€HHOE B HUX Teso. BrlTankuaromnias (apXxumMea0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb /IaBJIEHUS T'a3a OT TEMIIEPaTypBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.

CooOmarommecs COCyIpl.

I'mapaBauyeckuit mpecc.

[IposiBneHue neicTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BbEMa NOrPYKEHHOH 4YacTH Tena H
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

AN
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8. VYcioBre miaBaHMs TeN: IUIABAaHWE WM TOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJI€ OT 00bEMa MOrpyKEHHON B KHJIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MOrPYy)KEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLLEH CHIIbL, ACHCTBYIOLIECH HA TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI, ACHCTBYIOIICH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHHE JIOAKU W OINpEACICHHE €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuno paBHOBecHs phlyara.
[IpumeHeHne mpaBuia paBHOBECHs pbhlyara K OJOKy. «3o0ioToe mpaBmiio» MmexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue ogqHoro
BHJIa MEXaHUYECKOW YHEPTUH B IPYroi. 3aKOH COXPAHEHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenvie pabOThl CHUJIBI TPEHUS TP PABHOMEPHOM JBIDKEHHHM Tejla 110

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycIoBHIl paBHOBECHS pbluara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPTHUH.
COJAEP)KAHUE OBYYEHMUA 8 KJIACC
Paspnen 6. TenuioBbie siBJICHHS.

(98]

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MoOJeKyJd. OmbIThl, MOATBEPKIAIOIIME OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBlieHUs. TeruoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3p TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buyrpennss sneprust. CiocoObl "3MEHEHUsI BHYTPEHHEW SHEPTUu: TEIUIoNepeiaya i COBEPIICHUE
paboTel. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKITHS, H3Iy4YCHUE.

KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. IlnaBieHme M oTBepeBaHHME KPUCTAJUTMUECKUX
BEIIECTB. YenbHas TeIuloTa IulaBieHus. [lapooOpazoBanue u KoHIeHcauus. lcmapenwue.
Kunenne. YnaenpHas Temiota mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTyphbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 93-BHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CtpaHuua 6 n3 27. CtpaHnua cosgana: 03.10.2024 14:49 =¥ TATAPCTAH



Brnaxxnocts Bo3myxa.
DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Mpunmuner  pabotel TemoBbix auratenedt KIIJ| TemmoBoro aBuraresns.

JIBUTATEIIN ¥ 3all[UTa OKPYKAIOIICH CPEJIbI.
3aKOH COXpaHCHUs U MIPEBPAICHUS SHEPTUH B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddysun.
HaOroieHue siBIICHUH CMauUBaHUSI U KaWLISIPHBIX SIBIICHHA.
HabmroneHue TernaoBoro pacmpeHus Tel.

[TpaBuiia u3MepeHus TeMIepaTypshl.
Buner Teronepenaym.

PN RN =

OxJax1ieHue Ipyu COBEPLICHUH PaOOTHI.

9. HarpeBanue 1ipu coBepilieHUU pabOThl BHEIIHUMHU CHIJIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabGnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Mogenu TerIoBbIX ABUTATENEH.

Jlabopamopnwsie pabomot u onvimel.

OnbIThl IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe miIpuna.

nhwb =

Harp€BaHusd UKW OXJIAXKICHUA.

TermuioBbie

HN3menenue JAaBJICHUA ra3a Mpru USMCHCHUHA 00BéMa u Harp€BaHuu UJIW OXJIAXKACHUMU.

OmLBITHI 110 Ha6J'IIOI[eHI/IIO TCIIJIOBOI'0 paCllIMPCHUSA ra3oB, )KI/II[KOCTefl n TBép)II)IX TCII.

OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb [JaBJICHUA BO3AyXa OT €TI0 o0bEMa u

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCUMOCTH [UJTMHBI CTOJOMKA JKUJIKOCTH B

TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaGmoneHue M3MeHEHHs BHYTPEHHEW SHEprHM Tela B pe3ylsibTaTe TeIulonepeadd U

paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBlIeHUS TEIUI00OOMEHA IPU CMEIIMBAHUK XOJIOIHOM U ropsiuel BOAbI.
9. OmnpeneneHue KOIUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C

HarpeTbIM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenne yneapbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenrne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.
13. Onpenenenue yaeabHON TEMIOTHI TUIABJICHUS JIbJIA.
Pazgen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

OnexTpuzanus Tei. J{Ba poja 31eKTpUYeCcKuX 3apsaaoB. BzanMmoaeiicTBre 3apsiyKeHHbBIX Tell.

3aKoH Ky.]'IOHa (BaBI/ICI/IMOCTB CHJIBI BSaHMOHCﬁCTBHﬂ 3apsKCHHBIX TCJI OT BCJIWYHHBI 3aps/i0B U

paccTOsTHUS MEX]y TEIaMH).

QnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mosid. [IpuHiun cynepno3uiuu

AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3JeKTpuueckuil 3apsan. CtpoeHue

aToMa. HpOBOI[HI/IKI/I H JUDJICKTPUKHU. 3aKkoH COXPAHCHUS SJICKTPUICCKOI0 3apsaa.
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DJIEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOr0 TOKa. McToOUHUKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEIH.
IlocnenoBarenpbHOE U MapaIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnbiT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SBneHue anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.

JIBa pojia 2JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apyKEHHBIX TEll.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.

DIeKTpOocTaTUYeCKass UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenvpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

XN RN =

N

JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B KHUIKOCTH.

—_— —
— O

. I'a30BBIi1 pazpsz.

. I3Mepenue cuibl TOKa aMIepMeTPOM.

. U3MepeHnue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar n MarasuH cOnpOTHBIICHHN.

—
(U, I S S I O]

. B3aumoelicTBie NOCTOSHHBIX MariuTOB.

. MogenupoBaHre HEBO3MOKHOCTHU Pa3IeieHUs OJ0COB MATHUTA.
. MO)IeJ'II/IPOBaHI/Ie MAardmuTHBIX HOHCﬁ ITIOCTOAHHBIX MAarHuToOB.

. OneIT Opcrena.

—
O 0 3 &N

. MarnuTtHoOe nojie Toka. JJIeKTPOMarHmr.

. JleficTB€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTPOBUTATEH TTOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHTYKITUH.
. OnbiTer Dapages.

NN NN
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. 3aBUCHMOCTH HaIpaBlIeHUS! HHAYKIIMOHHOTO TOKA OT YCIOBUI €ro BOZHUKHOBEHHUSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmubIThI 110 HAOTIOACHUIO ICKTPU3AINH TET HHIYKIIUEH U IPU COMPUKOCHOBCHHH.
2. HWccnenoBaHue ACHCTBHSI SJICKTPUUECKOTO OIS HA MPOBOJHUKHU U TUIICKTPUKH.

3. CoOopka u mpoBepKa padOTHI AJIEKTPHUUECKOH IIETH MMOCTOSTHHOTO TOKaA.
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4. H3mepeHue u peryaupoBaHUE CUJIBI TOKA.

N3MepeHne u perynupoBaHUe HAIPSKEHHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHUJIBI TOKA, MYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJIEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro0 JIJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka npaBuiia CI0XKEHHUS HAMPSXKEHUN MTPU MOCIEA0BATEIIbHOM COSAMHEHUH JABYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI TCKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJECISIEMOM Ha PE3UCTOPE.

12. ViccnenoBanue 3aBUCUMOCTHU CHIIBI TOKA, MAYIIETO Yepes3 JTAMIIOUKY, OT HAMpsHKEHHS Ha
HEl.

e

13. Onpenenenue KI1/I narpesarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. I3yuyeHne MarHUTHOTO TIOJS TOCTOSHHBIX MAarHUTOB MPH HUX OOBEAUHEHUH U

pa3JieJIeHUN.

16. ViccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbl B3aUMOJICHCTBHS KaTyLLIKU C TOKOM U

MarHuTa OT CHUJIbl TOKA M HAIPABJICHUs TOKA B KaTYILIKE.

18. M3yuenue neicTBUS MarHUTHOTO TI0JIS1 HA TPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3yueHue padoThl 3JE€KTPOABUTATES.

20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.

21. OnbITEl MO HUCCIIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMH: HMCCIEIO0BaHUE

W3MEHEHUH 3HAaYCHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKa.
COJAEP)KAHUE OBYYEHUA 9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXAHUYECKOTO JIBW)KEHUs. PaBHOMEpHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOe ABMkeHne. CBoOoaHoe nageHue. OnbIThI
lNanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEeMUTEIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOIO TMaJCHUS.
JBwxenue ianet Bokpyr Connua. [lepBast kocmuueckast ckopocTs. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue mMaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIIEHHOM OChIO BpalleHusl. MoMeHT cwiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
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Mexanudeckas paboTa U MOITHOCTh. PaboTa cui TspkecTH, ympyroct, TpeHus. CBs3b
sHeprun u pabotel. [loTeHUManbHas SHEpPrus Tena, MOTHSATOrO HaJ MOBEPXHOCTHIO 3EMJIH.
IToTrenumanbpHas HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHune MeXaHMUECKOTO ABM)KEHUS TE€Jla OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

2. CpaBHeHME IyTEW U TPAEKTOPUM IBUKEHHUS OJHOIO M TOIO XK€ Tela OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUSI.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOIO JIBUKCHHUSL.

Habumronenne ABM>XeHUs Tejla 0 OKPYKHOCTH.

Habmroienne MexaHU4ecKuX sIBJICHUN, TPOUCXOISIINX B cucTeme otcuéra «Tenmexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3HKHU.

A

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChl Tejla U JICUCTBYIONIECH Ha HETO CHUJIBI.

8. HabumoneHnue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

9. HM3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaua ummynbca npu B3aUMOJCHCTBUU TEI.

11. IIpeoOpa3zoBaHus S3HEPTUU IIPU B3aUMOJICHCTBUY TEI.

12. CoxpaHeHue uMIyJbca py HEYIIPYroM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMITyJIbca ITPH a0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabnrozieHne peakTUBHOTO JABHKEHHS.

15. Coxpanenne MexaHMYECKOM HEPTUU IPU CBOOOJHOM Ma/IEHUU.

16. CoxpaHeHrne MEXaHHUECKOW YHEPTUH TP IBUIKECHUU TeJa MO ICHCTBUEM MPY>KUHBL.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHue TpakTa Juid pa3roHa W AajJbHEUIIEr0 PaBHOMEPHOTO JBUIKECHUS
[IapUKA WIH TEIEKKH.

2. OmpeneneHue CpeqHEl CKOPOCTH CKOJIbXEHHS OpycKa WIM JBHKEHHS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue YCKOpEHHUS Tela MpPU PaBHOYCKOPEHHOM JBM)KEHHMHM IO HAKJIOHHOM
MJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JABUXEHHUH 0€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IyTH OTHOCSTCS KaK PsIJT HEUETHBIX YUCEIT, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH
OJTMHAKOBEI.

6. HccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAaJbHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

*

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAJILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHUJIBI YIIPYTOCTH TPH TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. MI3yuenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanndeckue Koy1e0aHUs M BOJIHBI.
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Koneb6arenbHoe nBwkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAaHW: MEpUO, 4YacToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xosebanuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenue npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwsie padbomot u onvimol.

1. Omnpeznenenue 4acTOTHI U NEPUOJIA KOJICOAHHI MaTeMaTHIYE€CKOrO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJIa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.

3. HccnemoBaHue 3aBUCHMOCTH IEpHOJAa KOJIEOAHWI IMMOABEUICHHOTO K HUTH Tpy3a OT

AN

JUTUHBI HUTH.
4. HWccrnenoBaHue 3aBHCHUMOCTH IepHoOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOJBEHMICHHOTO K HUTH, OT
Macchl Ipy3a.
6. ObITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MepHo/ia KoJeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOUILHOTO TeTe(oHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUsS CBETA.
[Ipenomnenue cBera. 3aKoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEE OTpaKeHUE CBETa.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xopx nydeir B nmH3e. OnTudeckas cucreMa (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U 1allbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CllokeHHE CIIEKTPATBLHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
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[IpsamosnuHEeTHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBOJI.

Xon tyueit B coOMparomei JnuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxeHuit C MOMOIIBIO JIUH3.

9. Ilpunuun neiictus ¢oroanmapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mogens riaza.

11. Paznoxenue 0enoro cBera B CIEKTP.
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12. Tlony4yenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwsie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia NaJeHHUs.

2. W3yueHue XapakTepUCTUK U300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJia IIPEJIOMJIEHUSI CBETOBOTO JIy4a OT yIJla MaJeHUs Ha
TPAHUILIE «BO31YX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPAIOIEH JIMH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIIEKTPHI.

PamuoaktuBHOCTh. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
MoJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOr0 U MacCOBOIO YMCENl. DHEPIHs CBS3H
aTOMHBIX siziep. CBsI3b Macchl ¥ d)HEpruu. Peakunu cuHTe3a u aeneHus saep. VIcTouHuku sHeprun
CouHIia 1 3BE3]1.

Snepnas snepretuka. JIeiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTphl U3JIYy9CHHS U TIOTJIOMIECHHUS.

CrexTpsl pa3IuIHBIX Ta30B.

CnexTp BoaoOpo/a.

Hab6mronenue TpekoB B kamepe BusbcoHa.

PaboTa cuérunka HOHMU3UPYIONTUX U3TyUEeHUH.

Peructparust uzmydeHusi IpUpOHBIX MUHEPAIOB U TIPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaGnroneHwe CIUIONTHBIX U TMHEHUYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HWccnepoBaHue TpPEKOB: M3MEPEHHE HHEPrHMHM YacTHIBI MO TOPMO3HOMY NyTH (MO
dboTorpadusim).

3. HM3mepenue pagunoakTHBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 1A MOYIb.

Now e

SANNANE ol S e
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[ToBTOpHUTENTEHO-0000IIAFOIINI MOAYITH MPEIHA3HAYCH JJISI CHCTEMAaTH3aI[uu U 0000IICHHS
MIPEIMETHOTO COACPKAHMS M ONBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 1O (pu3uKe Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpu n3ydeHur 1aHHOTO MOAYJISL PEATTU3YIOTCSl U CUCTEMATU3UPYIOTCS BUIBI €S TEIILHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHUE HayYHBIX METOJIOB UCCIICIOBAHMS SIBIICHUI MIPUPO/IBI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIEe
KaueCTBCHHBIC M KCTICPUMEHTAIbHEIE.

[IprHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jeia peaanus3yercs 3a CUET TOro,
4YTO 00y4YarolMecs BBIMONHSIIOT 3a/1aHusl, B KOTOPBIX UM MpEJIaracTcs: Ha OCHOBE MOJyUYEHHBIX
3HAHUU pacro3HaBaTh U HAYYHO OOBSICHATH (PM3UUYECKUE SIBICHUS B OKPYXKAIOUIEH MpUpoAe U
MOBCETHEBHOM JKW3HU; UCTIOIH30BaTh HAYYHBIC METOJIBI UCCIICIOBAHUS (PU3UUCCKUX SBICHHIM, B
TOM YHCJIC JIJISl IIPOBEPKH THUIIOTE3 U MOJYYCHHUS TCOPETHUECKHUX BBIBOJOB; OOBSICHITH HAyYHBIC
OCHOBBI HanboJiee BaKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTUH, HAPUMEp, MPAKTUYECKOTO
MCIIOJIb30BaHUS PA3IMYHBIX UCTOYHIUKOB SHEPTUU HA OCHOBE 3aKOHA MTPEBPALICHHS U COXPaHEHUS
BCEX M3BECTHBIX BUJIOB DHCPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
N3yuenne ¢(u3uku Ha ypOBHE OCHOBHOTO oOIIero oOpa3oBaHUS HANpaBJIEHO HA JOCTHXKCHHE
JMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.
B pesynbrate uzyuenus Gu3MKu Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBanus y oOydatouierocs Oyayt
c(OPMHUPOBAHBI CIIEIYIOIIUE JUYHOCTHBIE PE3YJIbTAThl B UACTH:
e 1) mnaTpHOTHYECKOr0 BOCIIMTAHMS:
® - [IPOSABIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hr3NUYeCcKON HAYKH;
® - [IGHHOCTHOE OTHOULICHHE K JTOCTHKCHHUAM POCCUHUCKUX YUEHBIX-(H3HKOB;
e 2) rpaskIaHCKOIr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
® - TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCYKJICHHM OOLIECTBEHHO 3HAUYMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUHN (DU3UKH;
® - 0CO3HaHUE BaXHOCTU MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
e 3)3cTeTHYecKOro BOCIMTAHMSI:
® - BOCIPHUATHE ICTETHUUYECKHX KauecTB (U3MYECKON Hayku: €€ rapMOHMYHOI'O IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
e 4) HIEHHOCTH HAYYHOTI'0 MO3HAHMSL:
® - OCO3HaHME LIEHHOCTH (U3UYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa I03HaHMS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, UHTEPECca K UCCIIE0BATENIbCKON e TeIbHOCTH;
e 5) popMupoOBaHHs KYJAbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0JIATONOIYyYH s
® - OCO3HAHME LIEHHOCTH 0€30MacHOro 00pa3a XU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHUPE, BaXKHOCTU
npaBuil 0€30MacCHOrO MOBEJAEHHMS Ha TpaHCIOpPTE, HA J0porax, € 3JIEKTPUYECKUM U TEIUIOBBIM
000py/10BaHUEM B JIOMAIIHUX YCIOBUSIX;
e - c(hopMUPOBAHHOCTb HaBbIKa peQIIeKCUH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAaKOIo K€ IpaBa y
JPYTOro 4eJoBeKa;
e 6) TPyIOBOr0 BOCIIUTAHUSA:
® - aKTHBHOE yyacTHE B PEIICHUH NMPaKTHUECKUX 337a4 (B paMKax ceMbH, 00pa30BaTeIbHOM OpraHu3aluiy,
ropojia, Kpas) TEXHOJOTMYECKOW M COLMAIbHOM HANpaBJIEHHOCTH, TPEOyIOIIMX B TOM 4YHUCIE U
(buznyecKuX 3HaAHMIA;
® - UHTepec K NPAKTHUYECKOMY U3YUEHHIO MPOoQeccHil, CBSI3aHHBIX C (PU3UKOM;
e 7)3K0JIOTMY€CKOT0 BOCITUTAHUS:
® - OpUEHTAallUs Ha IpUMEHEHHEe (PU3NUECKUX 3HAHUM JJIs pelIeHus 3a/1a4 B 00JIaCTH OKpY’KaroIlel cpebl,
IUTAHUPOBAHMSI TIOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCJEICTBUMN JJIsl OKPYKAIOILEN CpeIbl;
® - OCO3HaHUE II00ATBHOI0 XapaKTepa HKOJIOTHUECKUX MPOOJIEM U MyTel UX pelIeHus;
e §8) axanTanuy K U3MEHSIOIUMCS YCJIOBHAM COLMATbHON U NPHUPOIHOM Cpeabl:
e - TOTPEOHOCTh BO B3aMMOJCIHCTBUM IPU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB (PU3NUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTHX;
® - [IOBBIUICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO ACSITEIbHOCTD;
e - 1OTpeOHOCTH B JOPMUPOBAHUY HOBBIX 3HAHHI, B TOM YHuCIlie GOPMYIUPOBATH UJIEU, TOHSITHS, TUIIOTE3bI
0 (hu3MYeCcKNX 00BEKTAX U SIBICHUSX;
® - 0CO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DU3HKH;
® - [UIAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;
® - CTpeMJICHHE aHAIM3UPOBATh U BBISBIATH B3AaUMOCBSI3U MPUPOIbI, OOIIECTBAa M SKOHOMHKH, B TOM YHUCIIE
C UCIMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
® - OIICHKA CBOMX JEMCTBHI C y4€TOM BIMSHHMS Ha OKPYXAIOUIYI0 Cpeay, BO3MOXKHBIX TJI00aTbHBIX
MTOCJIEACTBHUH.
METAINIPEJMETHBIE PE3YJIbTATBI
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B pesynpTaTe ocBOoeHUs mporpamMMbl 1o (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCaJIbHbIC y4eOHbIE JeHCTBIS, KOMMYHUKATHBHBIC YHUBEPCAILHBIC yUeOHbBIE IEHCTBUS, PETYISATUBHBIE
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHUA.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jjornyeckue aeicTBHA:
® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHBIC IPU3HAKU OOBHEKTOB (SIBJICHUI);
® YCTAaHABIIMBATh CYIICCTBEHHBIH MPU3HAK KIAacCU(pUKALMU, OCHOBAaHUA s O0O0OIIEHUS U
CpaBHEHUS,
® BLIBIATH 3aKOHOMEPHOCTM M NPOTHUBOpPEUMsS B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOJII0ICHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;
® BbBIBISTH NMPUYMHHO-CIICACTBEHHBIE CBA3M IMPU W3YYCHUHM (U3UYECKUX SIBJICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM JIEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUYCHH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBSI3X (DU3HMUECKUX BEIIMUYUH;
® CaMOCTOSITENILHO BBIOMpaTh CHoco0 pemieHus y4eOHOW (u3nyeckoi 3amgayn  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPELICHHs, BHIOOpP HamOOJee MOIXOAALIET0 C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibckue 1elCTBUS:
®  HCIIOJI30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUS;
® T[POBOIUTH II0 CaMOCTOSITEJIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (Qu3muecKuii
AKCIIEPUMEHT, HEOOJIbIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHHUS;
® OIEHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTH HH(OPMAIINIO, TOTYYECHHYIO B XOJI€ UCCIIEIOBAHUS
WJIHM 9KCTIEPUMEHTA;
® CaMOCTOSITENbHO (HOpMYNIHpOBaTh OOOOUICHHS M BBIBOJABI IO pe3yJdbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICIOBAHNUS,;
® [IPOTHO3UPOBATH BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, 4 TAK)KE BBIIBUTATD
MIPEIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Pa6ora ¢ undopmanmeii:
® PUMEHSTH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI IPU MTOUCKE U 0TOOpe HHPOPMAITUN UITH
JAHHBIX C YUETOM IPEAIOKEHHON yueOHO! (pu3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATH3UPOBAThH M HHTEPIPETUPOBATH MH(DOPMAIHIO PA3ITUYHBIX BHUJIOB U

dhopm mpencTaBieHus;

® CaMOCTOSITENIbHO  BBIOMpPATh  ONTHUMAJbHYIO  (GOpMYy  TpPEACTaBICHUS  HHPOpMALUM U

WLTIOCTPUPOBATH pelaeMble 3a7adi HECIOKHBIMU CXEMaMH, JarpaMMaMu, HHOW rpaduKoi 1 ux
KOMOHMHAITHSIMH.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe eliCTBHUS:
e B Xoje o0cyxIeHUs yaueOHOro MaTepurana, pe3yabTaToB 1a00paTOPHBIX PabOT U MPOEKTOB 3a7aBaTh
BOTIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMBI M BRICKAa3bIBAaTh HJICH, HALIETICHHBIC HA PEIICHUE 3a7a9i
U TIojiiepKaHue 0JIarokKenaTeIbHOCTH OOIICHHS;

® COIOCTaBJSITh CBOM CYXJACHHUS C CYXACHUSMH JPYTUX YYaCTHHKOB JHAajiora, OOHAapyXHBATbh

pa3IM4Mre U CXOJICTBO MO3UIIHIA;
® BBIPAKATh CBOKO TOYKY 3PCHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
e yONMYHO TMPEACTABIATH pPE3YyJIbTAThl BBITOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0OBaHMS, TIPOSKTA);

e [IOHUMAaTh U UCIOJH30BaTh MMPEUMYIIIECTBA KOMAH/HON U WHIMBUIYAIBHOH PabOTHI MPU PEIICHUN
KOHKPETHOU (pr3ndecKoi mpoOIemsr;

® TPUHUMATH IIETH COBMECTHOW JIEATEIFHOCTH, OPTaHWU30BBIBATH JNEHCTBHSA MO €€ JTOCTHIKCHHIO:
pacrpeiensaTh poyiH, 00CYKIaTh MPOIECCH U PE3yIbTaThl COBMECTHON pabOThI, 000011aTh MHEHUS
HECKOJIbKUX JIOJICH;

[okyMeHT co3aaH B anekTpoHHow copme. Ne 93-BHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CrpaHunua 15 3 27. CTpanuua cosaara: 03.10.2024 14:49 =¥ TATAPCTAH



®  BBINIOJIHATH CBOIO YacTh pa0OTHI, TOCTUTAS KAYECTBEHHOTO Pe3yabTaTa M0 CBOEMY HAIPABICHHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;
® OICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOMMI TPOAYKT TO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuzanmus:
®  BBIABJIATH NPOOJIEMBI B )KM3HEHHBIX U YUYCOHBIX CUTYAIIUAX, TPEOYIONTUX [T perieHusT GU3HIESCKUX
3HAHUI;

® OpHUEHTHUPOBATHCS B PA3JIMYHBIX MOJIXOAAX IPUHATUS pelleHUH (MHIUBHUIyaIbHOE, IPUHATHE
pellieHns B IpyMIe, IPUHITHE PELLICHUI TPYIIOoi);

®  CaMOCTOSITENIbHO COCTABIISITh JITOPUTM pelieHHsI PU3NUECKON 3a/1a4M MITH TUIaHA UCCIICIOBAHUS C
y4ETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeIaracéMbie
BapUaHTHI PELICHUI;

e jenarh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

e J1aBaTh a/ICKBAaTHYIO OLICHKY CUTYallUU U IpeuIaraTh IJ1aH €€ U3MEHEHNUS;

® OOBSICHATH MPUYHUHBI JOCTIDKEHHS (HEIOCTHKEHHUS) PEe3yIbTaTOB NESATEILHOCTH, AaBaTh OLEHKY
IPUOOPETEHHOMY OIBITY;

® BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE€ B XOJl BBINOJHEHUS (PUIUIECKOTO
UCCIIEIOBAaHMUsI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBILUXCS CUTYaluil,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUAM;

® CTaBUTh ce0sl Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa MM AUCKYCCHUHM Ha Hay4yHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

® [pU3HaBaTh CBOE MPaBO HA OMIMOKY HpU pelieHHH (U3UYECKUX 33a/]ad WIM B YTBEPXKACHUSAX HA
Hay4yHbIE TEMBI U TAKOE YK€ MPABO APYroOro.

IHNPEAMETHBIE PE3YJbBTATbBI

K xonmy oOyueHust B 7 kjacce ImpeIMETHBIE pPe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

®  HCIIOJIb30BATh MOHATHUSA: PUINUYECKUE U XUMUYECKHE SBJICHUS, HAOI0/IEHUE, IKCIIEPUMEHT, MOJIETb,
TUIIOTE3a, €UHULBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHUS BeIeCTBa
(TBEpnoOE, KHUAKOe, ra3000pa3HOE), MEXaHHYECKOe [BHXKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHUsl, paBHOAEUCTBYIOIIAs cuiia, Aegopmanus (yrnpyras, iacTuyeckas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

e paznuuarth sBieHUs (qUdpdy3us, TEMIOBOE IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEPAaBHOMEPHOE JBW)XCHHE, WHEPLMs, B3aUMOJEHCTBUE TEJ, DPABHOBECHE TBEPABIX TEI C
3aKpENJIEHHON OCBIO BpallleHUs, Nepeiada JaBIeHUS TBEPABIMU TellaMU, )KUIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe /aBlieHuE, MJaBaHUe Tel, MPEBPAIICHNUs MEXaHUYECKOW SHEPrHH) MO ONMHUCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SBJICHHUE;

® pacrno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (PM3UUYECKUX SBJICHUI B OKpY)KaIOIEM MHUpE, B TOM UYHCIe
¢u3nueckre SBJICHUS B MPUPOE: MPUMEPHI JBHKEHUS C PA3IUYHBIMU CKOPOCTSAMH B KUBOU U
HEXMBOH Tpupoze, NelcTBUE CHIIBI TPEHHsS B MPUPOJE M TEXHHUKE, BIUSHUE aTMOC(EpPHOIro
JaBJICHUs] Ha KUBOW OpPraHU3M, IJIaBaHUE PHIO, PbIUaru B TeJIe YEJIOBEKa, MIPU ITOM IEepPEBOIUTH
MPAKTUYECKYIO 33/1ayy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) PU3NYECKUX
SIBJICHUM;

® ONHUCHIBATh U3YyUYEHHBIE CBOICTBA Tel U (PU3NYECKUE SIBICHUS, UCTIONb3Ysl (pU3nMuecKre BeTUIHHbI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIa YIIPYTOCTH,
cHjla TSDKeCTH, Bec Tela, CWiIa TpeHUs, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
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KOX(Q(QHUIMEHT MOJE3HOI0 JeHCTBUS MEXAaHU3MOB, KHHETHYECKAsl U IOTCHIMAIbHAsL SHEPIHsl), IPU
OIMCaHWHU MPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONIb3YEMBbIX BEJIMUUH, UX 0003HAYEHUS U
eIUHUIBl (PU3MYECKUX BEIMYMH, HAXOIUTHh (OPMYIbI, CBS3BIBAIOIIME TaHHYIO (U3NYECKYIO
BEIMYUHY C JPYTMMHU BEIHMYMHAMH, CTPOUTH TpapUKU H3YUYEHHBIX 3aBUCHUMOCTEH (H3UYECKUX
BEJIMYMH;

® XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MUYECKHE SBICHHUS U MPOLIECCHI, HCIIOIB3Ys MPABUIIA CIOKEHHS
cuil (BOOJIb OJHOM IpsMoif), 3akoH 'yka, 3akon Ilackans, 3akoH Apxumena, IpaBUIIO PABHOBECHS
ppuara (0s10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS] MEXaHUYECKON dHEpruu, pu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

e OOBIACHATH (PU3NUECKUE SIBICHUS, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYAIH
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTHh
0o0BbsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 W3Y4YEHHBIX CBONCTBA (HU3UUYCCKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pewarh pacu€THble 3a7aud B -2 neHCTBHSA, UCHOJb3Ysd 3aKOHBI U (OPMYIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alMChIBATh KPATKOE YCIIOBHE,
MOJICTABIISATh (PU3NYECKHE BEIWYHHBI B ()OPMYIIBI U IPOBOJUTH PACUE€Thl, HAXOIUTH CIIPABOYHEIC
JaHHbIEe, HEOOXOMMBIE JIJIsl PELICHHUS 3a/1a4, OLCHUBATH PEATMCTHYHOCTH MOTyYEeHHOH (hHU3NIECKOi
BEJIMYMHBI;

® pacrno3HaBaTb NPOOJEMBl, KOTOPbIE MOYXHO PEUIMTh IpU IMOMOLIM (PU3HUECKUX METOJO0B, B
ONMCAaHUM HCCIIEAOBAaHMs BBIIEIATH IPOBEPSIEMOE MPEANoIokKeHue (TUIOTe3y), pa3iuyarb U
MHTEPIPETHUPOBATD MTOJyYEHHBIH pe3yabTaT, HaXOAUTh OLIMOKH B XOJI€ OIBITA, JAeIaTh BHIBOJIBI 110
€ro pe3yibTaram;

® [POBOJUTH ONBITHl MO0 HAOMIOAEHUIO (U3NYECKUX SBICHUH WIM (PU3NYECKHX CBOWCTB TeIl:
(bopMyIHpOBaTh TpPOBEpPsSEMBbIC TPEANONIOKEHUS, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U POPMYJINPOBATh BHIBOJIBI,

®  BBINOJHATH MPSIMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Teja, 00bEMa, CUIIBI M TEMIIEPATYPHhI
C HUCIOJb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3aIMCHIBATh INOKa3aHUs MPUOOPOB C
y4€TOM 3a/1aHHON aOCOJIFOTHON MOIPEIIHOCTH U3MEPEHMUI;

® [POBOJUTH MHCCIEJOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT JIpyrol c
UCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO JBMXKYIIETOCS Tejla OT
BPEMEHHM [JBUKEHHUS Teja, CUIbl TPEHUS CKOJIbKEHUS OT Beca Tena, KadecTBa 00pabOTKH
MOBEPXHOCTEH T€Jd M HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOIIAIU CONPUKOCHOBEHMS TEJl, CHIIbI
YIPYTOCTH OT Y/UIMHEHHS MPYKHUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Teja
U OT IUIOTHOCTU >KHUJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTU Tella, OT IIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUH IUIaBaHUsI TeJl, YCIOBHM paBHOBECHUS phlyara U OJI0KOB), y4acTBOBATh B
IUTAaHUPOBAHUM Y4eOHOTO MCCIIEOBAaHUS, COOUpaTh YCTAHOBKY U BBINOJIHATh W3MEPEHUS, Cleays
NPEUIOKEHHOMY TJIaHy, (UKCUPOBaTh pe3yiabTaThl IOJIYYEHHONH 3aBUCUMOCTH (U3NUYECKUX
BEIMYMH B BHUJAE MPEUIOKEHHBIX TaONUIl W TpaQuKoB, JeNaThb BBIBOABI IO pe3yiabTaTaM
HCCIIEIOBaHMUS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEILIECTBA XKUAKOCTH H
TBEPAOrO Tela, CuUja TPEHUS CKOJBXKEHUS, JaBJICHHE BO3/yXa, BBITAIKHUBAIOIIAS CHJIA,
JefcTByIONIasl HAa MOTPYXKEHHOE B KUAKOCTh TeI0, KOA(Y(UIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAYs NPEJIOKEHHOH HWHCTPYKLMHU: TPU BBIMOJIHEHUHM H3MEPEHUH coOHpaTh
9KCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BEIIMUMHBL;

e co0OuoJIaTh MpaBHiia TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

e yKa3blBaTh MNPHUHIMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs] COCYbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HaKJIOHHAS [IJIOCKOCTh;

® XapaKTepu30BaThb MPUHIUIGI IEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha UX ONMCcaHMs (B TOM 4YMCIIE: MOAIIUIHUKH, YCTPOMCTBO BOJONPOBO/IA, THIPABIMUECKUN Mpecc,
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MaHOMETp, BBICOTOMEp, IIOPIIHEBOW HAcOC, apeoMeTp), MCIOJb3ysl 3HAaHUS O CBOMCTBax
(bU3UIECKUX SBIICHUN U HEOOX0MMbIe (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® IIPUBOAUTH INpPHUMEPHl (HAXOAUTh WMHGPOPMALMIO O NpPUMEpax) MPAKTHUECKOI'O HCIOJIb30BaHUS
(¢u3NYeCKUX 3HAHUHN B MMOBCEJHEBHOMN XKU3HU U1 o0ecTiedyeHHst Oe30MacCHOCTH MPU OOpPAIICHUH C
npubopaMu W TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0pPOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIEH cpelie;

® OCYWIECTBIIATH OTOOp HMCTOYHMKOB WHGpopMmanuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUMM M IMYTEM CpaBHEHMS pa3IMUHBIX
UCTOYHHUKOB BBIACIATh MHPOPMALUIO, KOTOpas SBJIAETCS HNPOTHMBOPEUYMBOW MM MOXKET ObITh
HEJI0CTOBEPHOI;

®  UCIMOJIb30BaTh IIPU BHINOJIHEHUH YY€OHbIX 3a/1aHUI HAYyUYHO-TIOMYJIAPHYIO JTUTEPATYPY PU3NUECKOrO
COJIep’KaHus, CIIPaBOYHbIE MaTepuaibl, pecypcbl ceTu VIHTepHeT, BiaaeTs npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(YOPMAIIH U3 OJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

® Co3/1aBaTh COOCTBEHHBIE KPATKHUE MMCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHUKOB
uHbopManun (PU3NYECKOTO COAEPIKAHUSA, B TOM YHCIE IMYOJUYHO JIeNaTh KpaTKUe COOOIIEHUs O
pe3yabTaTax HpPOEKTOB MM Y4EOHBIX HCCIEIOBaHMM, NPH 3TOM TPaMOTHO HCHOJIb30BATh
W3YyYEHHBIN MTOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAINCH;

® [IpU BBIOJHEHUU YYEOHBIX IMPOEKTOB M HCCIEIOBaHMN pacnpeneisTh 00sf3aHHOCTU B IpyIIe B
COOTBETCTBHHU C IOCTaBJICHHBIMU 3a/1a4aMHU, CIIEIUTH 3a BBIIIOJIHEHUEM IUIaHa JIEHCTBUM, aJIeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B JESATEIBHOCTb TPYIIbl, BBICTPAaUBAaTh KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHiy oOydyenus B 8 kjiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPa)KaTh

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

® UCMOJb30BaTh MOHATHUS: Macca U Pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE H aMOp(QHbIE Tella, HACHIIEHHBIA U
HEHACBIIICHHBIA Tap, BJIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHsSsS OJHEpPrus, TEIIOBON
JBUraTellb, 3JEMEHTApHBIA JJIEKTPUUYECKUM 3apsja, 3IIEKTPUYECKOE II0Jie, IPOBOJHUKU U
JUAJIEKTPUKH, TOCTOSTHHBIHM 3IE€KTPUUECKUI TOK, MAarHUTHOE TOJIE;

® pa3nuyaTh SABJECHHUS (TEIJIOBOE pacIIMpEeHUe M cxkaTue, Terslonepeaaya, TEIIOBOE pPaBHOBECHE,
CMayMBaHMe, KalWUIAPHbIE SBJICHUS, UCIApEHHMEe, KOHAEHCAIMs, IJIaBlIeHHe, KpUCTaJUIM3alus
(oTBepaeBaHME), KWIIEHUE, Temlonepeaadya (TEIUIONPOBOAHOCTb, KOHBEKLHUS, HW3IyYEHHE),
ANEKTpU3alus TeJ, B3aUMOJEHUCTBUE 3apsAAOB, JEHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHMe, B3aUMOJICHCTBHE MAarHMTOB, JEHCTBHE MAarHUTHOTO TOJsI HAa NMPOBOAHUK C TOKOM,
9JIEKTPOMArHuTHasE MHIAYKLHUS) MO OMMCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SIBIICHUE;

® pAacro3HaBaTh MPOSABICHUE MU3YUEHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOLIEM MHUpE, B TOM YHCIE
(bu3nuecKkue IBJICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHUE U KalIUJUIPHBIE SIBJICHUSI B IPUPOJIE,
KpHUCTaJUIBI B IpHpoJie, u3nyueHre ConHLa, 3aMep3aHue BoJOEMOB, MOpCKUE OpH3bl, 00pa3oBaHHe
pOCBI, TyMaHa, WHes, CHera, J3JIeKTpHYECKUe SIBIEHUS B aTMocdepe, 3JIEKTPHUUYECTBO >KHUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIU, JIpe] MOIIOCOB, POJIb MAarHUTHOIO MOJS JAJs >KU3HH Ha
3emiie, MOJISIPHOE CUSHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO0 33aJady B Y4eOHYIO, BBIACNATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHUI;

® ONUCHIBATH U3YYEHHbIE CBOMCTBA Tel U (PU3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKHE BETUUUHbI
(TemriepaTtypa, BHYTPEHHS DHEPrUsl, KOJUYECTBO TEIJIOTHI, yAEIbHAs TEMJIOEMKOCTh BEIIECTBA,
yJelbHas TEIIOTa IJIaBJIEHHs, YAelIbHas TEIUIoTa MapooOpa3oBaHus, yAeabHas TeIIoTa CropaHus
TOIUIMBA, KOA((ULIMEHT MOJE3HOro JIEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO3/lyXa, JJIEKTPUYECKUH 3apsiyl, cujla TOKa, DJIEKTPUUECKOE HaIpsHKEHHE, COMpPOTUBIICHHE
MIPOBOJIHUKA, YAETHHOE CONPOTUBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTD 3JIEKTPUUYECKOT0 TOKA), TPU
OINMCAaHWM TPABHJIBLHO TPAKTOBATh (PU3UUECKUN CMBICI UCIOIb3YEMbIX BEJIMYMH, 0003HAYECHUS U
€AUHULIB (PU3MYECKUX BEJIWYHMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLINE NTaHHYIO (U3HUECKYIO
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BEIMYMHY C JIPYTUMH BEIMYMHAMM, CTPOUTHh I'paQUKH M3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH;

® XapakTepu3oBaThb CBOMCTBa Tel, (PU3MUYECKHE SABICHHS M IPOLECCHl, MCIOJIb3Ys OCHOBHBIE
II0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKONH TEOPUM CTPOEHUS BELIECTBA, NPUHLMII CYNEPHIO3ULIUN
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsia, 3akoH OMa 171 yyacTKa LeTH, 3aKOH
Jlxoyns-JleHua, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM J]aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
U 3aIMChIBATh €r0 MaTeMaTUYECKOE BBIPAKEHHE;

e OOBACHATH (PU3MUECKHE MPOLIECChl U CBOMCTBAa Tel, B TOM 4YMCIE M B KOHTEKCTE CUTYalMi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH IPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTh
oO0bsicHeHHEe U3 1—2 JIOTMYECKHMX [IaroB ¢ ONOpOod Ha 1—2 HM3y4YEHHBIX CBOMCTBA (U3NUYECKUX
SBJICHUM, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THble 3a1aud B 2—3 JEHCTBHS, WCHOJB3Ysd 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 33/1a4M 3aIHCHIBATh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUIS PELICHUs 3a]jaui, BBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBbIE
U151 €€ pelieHus], IPOBOIUTh PACYETHI U CPABHUBATH I1OJIy4€HHOE 3HAYCHHE (PU3NUECKOM BEITNUMHbI
C U3BECTHBIMHU JJAHHBIMU;

® pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOKHO PELIUTh IPH OMOIIHU (PU3NYECKUX METOJIOB, UCHIOJIb3Ys
ONMCAaHUE HCCIIEIOBAHMSI, BBIACIATH IIPOBEPSAEMOE IPEANOIOKEHUE, OLEHUBATh MPAaBUIbLHOCTH
Hopsiika MPOBECHUS UCCIIeI0OBaHMUS, 1€1aTh BbIBObI;

® TIPOBOJIUTH OMBITHI MO HAONIOAECHUIO (PU3MUYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TeI
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JaBJICHHs BO3lyXa OT ero 00b&ma, TeMreparypbl, CKOpPOCTH
Ipolrecca OCTHIBAHMSI M HAarpeBaHMs IMPHU U3Iy4YEHUM OT I[BeTa W3Iydarollei (moriouiarorieil)
MIOBEPXHOCTHU, CKOPOCTb UCIIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U IUIOIIA/ U €€ TOBEPXHOCTH,
ANEKTpU3alMs Te1 U B3aUMOJEHCTBHE AJIEKTPUUYECKUX 3apsA]I0B, B3aUMOJEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIU3allisi MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, J€HCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHMK C TOKOM, CBOMCTBA 3JIE€KTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs ITOCTOSHHOIO
TOKa): GOpMYyJIUPOBATH MIPOBEPSEMBIE MPEAIIONIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 OIBITA U (POPMYITHPOBATH BBIBOKI;

® BBINOJHATH MPSIMbIE U3MEPEHUS TEMIEPATyphbl, OTHOCUTEIBHON BIaKHOCTH BO3/yXa, CHJIBI TOKa,
HalpsDKEHHS € HUCIOJB30BaHUEM AaHAJOTOBBIX MPHOOPOB M AATYUMKOB (DU3MUECKHUX BEJIUYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33/1aHHON aOCOJIIOTHON MOTPEIIHOCTH;

® TPOBOJUTH HCCIEJOBAaHUE 3aBUCHMOCTH OJHOW (U3HYECKOM BETUYMHBI OT JPYyrol c¢
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUS MPOBOJAHUKA OT €r0 JUIMHBI,
IJIOUIA/INA MTONEPEYHOI0 CEYEHUSI M YAEIBHOTO CONIPOTUBIIEHUS BELIECTBA IPOBOJHUKA, CUIIBI TOKA,
UYHIEro yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOJHUKE, UCCIIEI0BAHUE MTOCIIEI0BATEILHOTO U
NapajuleIbHOTO COEIMHEHUHN MPOBOJIHUKOB): IJIAHUPOBATh UCCIIEI0BAaHUE, COOUpATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, Cleaysl MPEIOKEHHOMY IJIaHy, (PUKCUPOBAaTh Pe3yJbTaThl MOIYYEHHOM
3aBHCUMOCTH B BUJI€ TaOJIUI] U TpaMKOB, JeJaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEI0BaHMS;

® [POBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BeNUUYMH (yAeTbHas TEMIOEMKOCTh BEIIECTBa,
CONPOTHBIIEHUE TMPOBOJHMKA, paboTa M MOLIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHUPOBATH
U3MepeHus, coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENysl NMPEAJIOKEHHON HHCTPYKIUH, U
BBIUHCIISATH 3HAUEHNE BEIHUNHBI,

e coOMIOaTh MpaBUiIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHHEM;

®  XapaKTepU30BaTh MPUHLUIILI JEHCTBUS U3yUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha HUX omHucaHus (B TOM YHCJE: CUCTeMa OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas TypOHHa,
amIepMeTp, BOJBTMETpP, CUETYMK 3JIEKTPUUECKOM SHEPruH, 3JIEKTPOOCBETHTENbHbIE MPUOOPSI,
HarpeBaTtelbHbIe 3JEKTPONIPHOOPHI (IPUMEPHI), IEKTPUUECKHE TPEJOXPAHUTEIH, FIEKTPOMArHuT,
AJIEKTPOABUTaTENb MOCTOSIHHOIO TOKA), UCMOJb3Yysl 3HAHUSA O CBOMCTBAX (PM3NYECKUX SIBJICHUH U
HeoOxouMble (hU3HMUECKHE 3aKOHOMEPHOCTH;
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® pacrmo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEI0 CropaHus, AJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPUUYECKUX LENel C
MOCIIE0BATEIHHBIM M MMApAIJICIIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indasi YCIOBHBIC 0003HAYCHHUS
AJIEMEHTOB JJIEKTPUYECKHX IICTICH;

® [PUBOAUTH TPUMEPHl (HAXOIUTh HH(DOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO HCIIOIH30BAHUS
(u3MYECKUX 3HAHWI B MTOBCEIHEBHON KMU3HM IS 00ecreueHrsI 0€30IaCHOCTH TIpHU 00paIleHuu ¢
npubopamMu MU TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 3J0POBbS U COOMIOACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpee;

® OCYUISCTBIATH MOUCK HH(popMauuu (U3HUECKOTo cojaepkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUI U MyTEM CpaBHEHUS OMOJHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(OPMALIHIO,
KOTOpasi SIBISETCS MPOTHBOPEUMNBOMN MIIM MOKET OBITh HEIOCTOBEPHOM;

®  ICIIOJIB30BATH MPU BHIMOIHEHUH YYEOHBIX 3a/1aHUi HAyYHO-TIONMYJISIPHYIO IUTEPATYPy GU3ZHUUECKOTO
COJIEp)KaHusl, CIPABOYHBIC MaTepHalibl, pecypchl ceTtu VIHTepHET, BIaAeTh NpUEMAMH
KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

® CO37aBaTh COOCTBCHHBIC MMCHMEHHBIC W KPATKUE YCTHBIE COOONICHMsI, 00001as HHPpOpMAITIIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEp>KaHus, B TOM 4YHCIIe MYyOIUYHO NPEICTaBIATH
Pe3yNbTaThl IPOSKTHOM WIIN UCCIEA0BATEIbCKON AEATEIbHOCTH, IIPH ’TOM I'PAMOTHO MCIOIb30BaTh
W3YYCHHBIN MOHATUHHBIN anmapat Kypca (GU3HKH, COMPOBOXKIAThH BRICTYIUICHUE TIPE3CHTAIIUCH;

® I[IpU BHINOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PUINYECKUX MPOIECCOB PACHPENEIIThH
00sI3aHHOCTH B TPYIIIIC B COOTBETCTBUH C MOCTaBICHHBIMHU 3aJla4aMHM, CJICIUTH 32 BBIIOJTHCHUEM
TTaHA ISHCTBUH U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBCHHBIN BKJIA]] B ICATCIIEHOCTD
TpyNIbl, BHICTPAUBAaTh KOMMYHHKATUBHOE B3aWMOJEWUCTBUE, MPOSABISAS TOTOBHOCTH pa3peuiaTh
KOH(JIMKTHI.

K koHiy oOyueHus B 9 kJjacce mpeaMeTHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

c(hOPMHUPOBAHHOCTH Y O0YUAIONTNUXCS YMCHHIA:

® HCIIOJIB30BATh MOHSTHS: CUCTEMa OTCU€Ta, MaTepHalibHAS TOYKA, TPACKTOPHUS, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JBMKCHHUS, TehopManus (yrpyras, IIacTHIECKas ), TPEHUE, ICHTPOCTPEMUTEIIEHOE
YCKOpPEHHUE, HEBECOMOCTh U MIePErpy3KH, IIEHTP TKECTH, a0COIIOTHO TBEPOE TETIO, IIEHTP TAKECTH
TBEPAOrO Tela, paBHOBECHE, MEXaHUUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HH(PaA3BYK U YIbTPA3BYK,
JJIEKTPOMArHUTHBIC BOJHBI, IIKajga d3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh |
JATbHO30PKOCTh, CIIEKTPHI WCIYCKaHWS W TIOJIONICHWs, aib(da, Oera- W TramMma-u3IIydeHUs,
W30TOIIbI, siIepHasi SHEPTeTUKA;

e pa3nuyaTh SBJCHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE  TPSMOJIMHEHHOE  JIBFDKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABIKEHUE, CBOOOTHOE Ta/IeHHe TeJl, pABHOMEPHOE JIBH)KEHUE
M0 OKPY)XHOCTH, B3aMMOJICHCTBUE TeJI, PEAKTHBHOE JIBIDKEHUE, KOJICOATCIIbHOE JBUKCHHE
(3aTyxaromue U BBIHYXKJIEHHBbIE KOJieOaHUs1), pE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPaKEHUE 3BYKA,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE, OTpPaKeHHe M TPETOMIICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpakKeHHE CBETa, pa3joKEHUE OeNoro CBeTa B CIEKTP M CIIOKEHHE CIEKTPATbHBIX I[BETOB,
JTUCTICPCUST CBETA, €CTECTBEHHAs PATUOAKTHBHOCTH, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITydeHUs1) 10 OMHMCAHHUIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB, JIEMOHCTPHUPYIOIIUX
TaHHOE (PU3MUECKOE SBIICHHUE,

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NICCKUX SBICHHHA B OKPYXAIOIIeM MHUpE (B TOM YHCIIE
(bu3nyueckre SBIEHUS B MPUPOJIC: MPIIUBBI U OTJIUBBI, ABMKEeHHE MUaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE ABM)KCHUE >KMBBIX OPraHMW3MOB, BOCIPHITHE 3BYKOB YXHBOTHBIMH, 3€MIIETPSCEHUE,
CeHCMHUYECKHEe BOJIHBI, IIyHAMH, 3X0, I[BETA TEJI, ONTHICCKUE SBJICHUS B TIPUPOJIE, OMOJIOTHIECKOE
NEHCTBHE BUIUMOTO, VIBTPAQUOIIETOBOTO ¥ PEHTTEHOBCKOTO W3IYYCHHH, €CTeCTBEHHBIM
paaMOaKTUBHBIN (OH, KOCMUYECKHE JIY4d, PAJMOAKTUBHOE HM3IYYCHHUE MPHUPOJHBIX MHHEPAIIOB,
JeCTBHE paAMOAKTUBHBIX W3JIYUeHWH Ha OpPraHW3M 4UeJoBeKa), MpH O3TOM TEepPEBOAUTH
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MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJEIATH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKK) (PU3UIECKUX
SIBJICHHI,

® OINUCHIBATh U3yYECHHbIE CBOWCTBA TN U (PU3UUECKHUE SBJICHUS, UCIOb3Ysl (PU3NUECKHE BEIINYUHBI
(cpemHsis M MrHOBEHHass CKOPOCTh Tela TIPH HEPAaBHOMEPHOM JBI)KEHUH, YCKOpEHHE,
nepeMeIeHue, myTh, yriioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHUJIa TSKECTH, YCKOpEHHE
CBOOOJHOIO NAJICHUs, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHWYECKast paboTa U MOLIHOCTb,
NOTEHIMAJIbHAsl SHEPrHsl Tela, NOJHATOr0 HaJl NOBEPXHOCTBIO 3€MJIM, NOTEHIMAJIbHAS SHEPIHs
C)KaTOW TPYKWHBI, KHHETUYECKast SHEPTHs, MOJHAass MEXaHWYeCKas SHEeprus, Mepuo] M 4acToTa
Kone0aHul, JJMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTeib
IIPEJIOMIIEHUS CPeJibl), IIPU ONMCAHUYU IIPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIIOJIBb3YEMbIX
BEJIMYMH, 0003HAUEHHs U €AMHUIBl (U3NYECKUX BEIMYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIMMU BEIMYMHAMHU, CTPOUTH TpapUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

® XapaKTepu30BaThb CBOICTBA TeJ, (PU3MUECKHUE SIBICHUS M MPOLECCHI, UCTIONb3YS 3aKOH COXPaHCHHS
SHEPI'UH, 3aKOH BCEMUPHOT'O TATOTEHUS, TPUHIHUII CYNIEPIIO3UIIMH CHJI, IPHHIIUT OTHOCUTEIBHOCTH
INanunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHMs MMITYJbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsAJOBOIO M MAcCCOBOTO YMCEN NP SICPHBIX PEAKIMSX, IPU 3TOM
JlaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUIECKOE BBIPAKEHHE;

e OOBACHATH (PU3MUECKHE NPOLECChl U CBOMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CUTYaIHii
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NMPUYHMHHO-CIICICTBECHHBIC CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpPOH Ha 2—3 HM3YYEHHBIX CBOMCTBA (U3UUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacyE€THbIE 33a4M (ONUpArOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIbl, CBA3BIBaIOIIME (PU3HMUECKUE BETMYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 331a4u 3allUChIBATh
KpaTKO€ YCIIOBHE, BBIABIATH HENOCTAIOLIME MM H30BITOYHBbIE JaHHbIC, BBIOMPATh 3aKOHBI U
(dbopMynbl, HEOOXOAMMBIC IJIsi PEIICHUS, MPOBOIUTH PAcU€Thl M OLEHUBATH PEATHCTUYHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

® pacmo3HaBaTh MPOOIIEMBI, KOTOPBIE MOKHO PEIIUTH ITPH OMOIIHU (PU3NIECKUX METOJIOB, UCIIOIB3YS
OINMCaHHWE HCCIICOBAHMS, BBIIENATH MPOBEPSIEMOE IMPEANOJI0KEHNE, OLEHUBATh MPAaBUIbHOCTD
nopsiika TPOBEJCHUS UCCIENOBaHMSA, JelaTb BbIBOJbI, HMHTEPIPETUPOBATh  PE3YIbTATHI
HAOJIIOICHUH U OIILITOB;

® [IPOBOJUTH OMBITHI 10 HAOIIOAEHUIO (PU3NYECKUX ABICHUHN WK (PU3MYECKUX CBOMCTB Tel (M3yueHue
BTOpOTO 3akoHa HEIOTOHA, 3aKOHA COXpAaHEHWS SHEPIHH, 3aBUCHMOCTH IepHojaa KolieOaHui
MPY>KHHHOTO MasTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJIbIX KOJIeOaHU, MPSIMOJIMHEIHOE paclpoCcTpaHeHHe CBeTa, Pa3ioKeHHe OeIoro CBeTa B CHEKTP,
U3yuyeHHe CBOWCTB M300pakeHUS B IUIOCKOM 3€pKajie W CBONCTB H300pa’keHHsl HpeaMeTa B
coOuparomieid JauH3€, HAONIOAEHHE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB M3JIY4EHHUS):
CaMOCTOSITENTFHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYIOBAaHUS, OMHCHIBATH XOJ
OIIBITA M €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

® TIPOBOJIUTH MMpPH HEOOXOIUMOCTH CEPHI0 MPSIMBIX H3MEPEHHH, OIpENelsis CpelaHee 3HaueHHe
U3MepsieMoil BeNWYHMHBI ((POKYCHOE paccTosHHE cOOMpAaroLIeil JMH3BI), 0OOCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MepUTEIbLHOro Mpudopa);

® [POBOJUTH MCCIIEOBAHUE 3AaBUCHUMOCTEH (DU3NYECKHX BEJIWYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBI)KEHUHM 0€3 HayallbHOU
CKOpOCTH, TEepHOAa KOJIeOaHU MaTeMaTHYECKOTO MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJia
OTpPaXEHHsI CBETa OT yIjla MaJCHUS W YIia MPeJOMJICHHsS OT yria TaJeHus): IUIaHUPOBaTh
UCCIIeIOBAaHUE, CAaMOCTOSITEIbHO CcOOMpaTh YCTaHOBKY, (PMKCHPOBATH DPE3YNIbTaThl MOTYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIMIl U TpaduKOB, JeaTh BBIBOABI MO pe3ysibTaTaM
WCCIIC/IOBAHHS,
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® POBOJIUTH KOCBEHHBIC H3MEPEHUs (PU3NIECKIX BETUIHH (CPEIHSSI CKOPOCTh U YCKOPEHUE Tella MPU
PaBHOYCKOPEHHOM JBIDKEHWH, YCKOPEHHWE CBOOOIHOTO TAa[CHUs, >KECTKOCTh MPYKUHBI,
KO(DPUITMEHT TpPEeHUsI CKOJBKEHHUS, MEXaHW4ecKas padoTa W MOIIHOCTb, YacTOTa W TIEPHUO]]
KOJIeOaHUN MaTeMaTH4eCKOTO U MPYKUHHOTO MasiTHUKOB, ONITUYECKAs CUJIa COOMpPArONIEH JIMH3HI,
paMoOaKTUBHEIN (DOH): TIAHUPOBATH M3MEPEHUS, COOMPATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY M
BBITIOJIHATh M3MEPEHMS, CIeNys MPEI0KEHHON MHCTPYKIIMU, BBIYUCIIATh 3HAYCHUE BEITUYUHBI U
AHATM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHON MOTPEITHOCTH U3MEPCHUIA;

e coOdr0aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MU paboTe C 1abopaTOpHBIM 000PYI0BAHHEM;

® pa3nuyYaTh OCHOBHBIC MPHU3HAKH HW3YYCHHBIX (U3MYECKUX MOJIENeH: MaTepuaabHas TOYKa,
aOCOJIIOTHO TBEPJI0E TEJIO0, TOYCHYHBIM UCTOYHUK CBETA, Jy4, TOHKAs JIMH3Q, IUIAHETapHas MOJICIb
aToma, HyKJIOHHasi MOJICJIb aTOMHOTO SI/Ipa;

® XapaKTepHU30BaTh MPHUHIIMIIBI JCHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUECKHUX YCTPOMCTB C OMOPO
Ha UX OMUCAHUS (B TOM YHCJIE: CIUAOMETD, TaTIYNKH ITOJIOKCHHUSI, PACCTOSIHUS U YCKOPEHUSI, paKeTa,
9XO0JIOT, OYKH, TIEPHUCKOII, (hOTOANTIAPAT, ONITUYECKUE CBETOBOJIBI, CIIEKTPOCKOII, TO3UMETP, KaMmepa
BuiibcoHa), ucnonb3ys 3HaHUS O CBOMCTBAaX (PM3MUYECKUX SBICHHH M HEOOXOAMMBIC (PU3HUECKHUE
3aKOHOMEPHOCTH;

® CIIOJIb30BAaThb CXEMbl W CXEMaTHYHbIE PHCYHKH M3YyUYEHHBIX TEXHHYECKUX YCTPOICTB,
MU3MEPUTENBbHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUN y4EeOHO-TPAKTHUECKUX
3a/1a4, ONMTHYECKUE CXEMbI ISl TOCTPOEHUs M300paKeHUN B IJIOCKOM 3€pKalie U COOMparomieit
JINH3E;

® [PUBOJUTH TPUMEPHI (HAXOIUTh HH(DOPMANHMIO O MPUMEPAx) MPAKTHUIESCKOTO HCIIOIH30BAHUS
(u3HYECKUX 3HAHWK B MTOBCEIHEBHON >KMU3HH I oOecredcHusl 0€301IacCHOCTH TP 00paIleHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 370POBbS U COOMIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIEH Cpee;

® OCYUIECTBJIATH MOHMCK HHQOpMAIUK (PU3NYECKOro cojaep:kaHusi B VHTepHETe, caMOCTOSITENbHO
(dbopMynupys TOHUCKOBBIM 3ampoc, HAXOAWTh MYTH OMpPEIEICHHs] JOCTOBEPHOCTH MONYy4YEHHOM
nH(OPMAIIMY HA OCHOBE MMCIOIIUXCS 3HAHUH U JIOTIOJTHUTEIIFHBIX HCTOYHUKOB;

®  ICIIOJIb30BATh MPU BHIMOIHEHUH YY€OHBIX 3a/1aHUi HAYYHO-TIONMYJSPHYIO TUTEPATYPy GUZHUECKOTO
colepKaHUsl, CIOpaBOYHBIE MaTepHallbl, pecypchl cetu HHTepHer, BiaaeTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® Co3/JaBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HHGPOPMAIMU U3
HECKOJIbKUX HWCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, MYOIMYHO TMPEACTaBIATh pPE3yibTaThl
MIPOEKTHOM UITH UCCIEI0BATENIbCKON I€ATeIbHOCTH, IPH TOM I'PaMOTHO MCTIOIb30BaTh U3Y4YE€HHBII
MOHSATUWHBIN anmapar u3y4aeMoro pasjesna (U3UKU U COMPOBOXKIATH BBHICTYIUICHHUE MPE3CHTAIEH
¢ yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
Ne|  pa3sgesioB u Tem Becer | Koutpouabn | Ilpakrunyeck
oOpa3oBaTe/ibHbIE
NporpamMmel 0 ble paboThI ue padoTbl
pecypchl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAIOIIEro MUPa
DUBHKA - HAVE O bu6nuoreka [IOK
1.1 S, K 2 https://m.edsoo.ru/7{41
pupoA 6194
DUBHICCKIe bubnnoreka IIOK
1.2 I 2 1 https://m.edsoo.ru/7{41
6194
EcrecTBeHHOHay4 bubnuoreka [JOK
1.3 HBIH METOI 2 1 https://m.edsoo.ru/7{41
MO3HAHUA 6194
Wroro no pazneny 6
Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUH BelllecTBA
Crpoetie bubmuorexa [JOK
2.1 se peCTBa 1 https://m.edsoo.ru/7{41
B 6194
JBuxxeHue u bubmorexa [JOK
2.2 | B3auMoOJeliCcTBUE 2 1 https://m.edsoo.ru/7141
JacTHUIl BEllIeCTBA 6194
ArperatHble bubnmnorexka HOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7{41
BeIllecTBa 6194
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
MexaHn4eckoe Bubnworexa LHOK
3.1 BIKCHIC 3 https://m.edsoo.ru/7{41
A 6194
e acca bu6nuoreka [IOK
HEPLUS, M
3.2 - OTprOCT’B ’ 4 1 https://m.edsoo.ru/7141
. 6194
bu6nuoreka [IOK
33 Cuita. Bunsr cun 14 1 2 https://m.edsoo.ru/7141
6194
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Hroro no pasneny 21
Pa3znen 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
[laBiieHue.
I1
aepe:aqa bu6nuoreka [IOK
BIIEHUS
4.1 A . 3 https://m.edsoo.ru/7141
TBEPJILIMU TEIIAMH,
6194
JKUIKOCTSIMH U —
razaMu
Tlanene bu6nuoreka [IOK
4.2 AKOCTIH 5 https://m.edsoo.ru/7141
A 6194
Arvocheprioe bubnnoreka IIOK
4.3 aBneHHep 6 https://m.edsoo.ru/7141
A 6194
[erictBue
KIKOCTI I Fa3a bubnnoreka IIOK
4.4 s . 7 1 3 https://m.edsoo.ru/7{41
Ha TIOTPYXEHHOE B
6194
HHUX TEJI0 —
Hroro o pasaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bu6mmoteka IIOK
Pa6
5.1 Mi 0;2:% 3 1 https://m.edsoo.ru/7f41
B 6194
MpocTiie bubmorexa [JOK
52 ngaHmMH 4 2 https:/m.edsoo.ru/7f41
6194
MexaHnnueckast bubmmorexa LOK
5.3 S 4 1 1 https://m.edsoo.ru/7{41
P 6194
Hroro no pazneny 11
PesepBHOE Bpems 4
OBIIEE
KOJIMYECTBO
1
YACOB I1O 68 3 3
[TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHMUE 8 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
(undposbie)
Ne|  pasgeroBuTem | Beer | Kourpoann | IIpakruyeck
oOpa3oBaTe/ibHbIE
NporpamMmel 0 ble paboThI ue padoTbl
pecypchbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnmoreka [JOK
1.1 CBOMCTBa 3 https://m.edsoo.ru/7f418
BeIIECTBA 1ce
TermioBLIe bubmnoreka IIOK
1.2 20 1 4 https://m.edsoo.ru/7{418
MIPOIIECCHI
Ice
Wroro no pazneny 23

Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNeKTpuYecKue
3apsbl. bu6nmoreka [IOK
2.1 | 3apspkeHHBIC 10 2 https://m.edsoo.ru/7f418
TeJla U uX 1ce
B3alMOJICIICTBHE
ITocTostHHBIN bubmmorexa [JOK
2.2 | D2IeKTpUYECKHi 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHHTHEe bubmuorexa [JOK
2.3 4 1 https://m.edsoo.ru/7f418
SIBJICHHS
Ice
ONEeKTPOMarHuTH bubmorexa OK
2.4 p 9 1 2 https://m.edsoo.ru/7{418
ast MHAYKIUS
Ice
Hroro no pazneny 43
PesepBHOE Bpems 2
OBHIEE
KOJIMYECTBO
YACOB IIO 68 3 16
ITPOI'PAMME
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 93-BHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
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TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumMenoBanue
(undposbie)
Ne|  pasgenoB mTtem | Beer | Kourposbn | Ilpakrhueck
oOpa3oBaTe/ibHbIE
NpOrpamMmel 0 ble paboThI ue padboTsbl
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
M
B:::}I;I;:(roe bu6nuoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7{41
CITIOCOOBI €ro
a4ab
OIIMCAHUS
BiaumoneiictBu bubmorexa OK
1.2 A 20 1 2 https://m.edsoo.ru/7f41
e Ten
a4ab
3AKOHLL bubnnoreka IIOK
1.3 10 2 https://m.edsoo.ru/7f41
COXpaHEHUs
ada6
Hroro no pazneny 40
Paznen 2. Mexanndeckue Koje0aHusi M BOJHbI
MexaHn4deckre bubmmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJIeOaHus
ada6
MexaHn4deckre bubmmorexa LOK
2.2 8 1 1 https://m.edsoo.ru/7{41
BOJIHBI. 3BYK
ada6
Hroro no pazgeny 15
Pa3nen 3. CBeToBble siBJI€HHS
3aKOHbI bubmmorexa [JOK
3.1 | pacopoctpaHeHu 6 1 https://m.edsoo.ru/7f41
sl CBeTa a4ab
JIuH3el B bu6mmoreka [IOK
3.2 | onTuyeckKue 6 1 https://m.edsoo.ru/7{41
npudopbI adab
Paznoxxenue bubmuotexa [JOK
3.3 | Oenoro cBera B 3 2 https://m.edsoo.ru/7{41
CIIEKTP a4a6
Hroro no paszneny 15

Paspnen 4. Dj1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

[okyMeHT co3aaH B anekTpoHHow copme. Ne 93-BHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H.
CtpaHuua 26 ns 27. CtpaHuua cosgaHa: 03.10.2024 14:49

g SIEKTPOHHbIIA
¥ TATAPCTAH
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ONEKTPOMarHuT

Ctpanuua 27 us 27. CtpaHuua cosgaHa: 03.10.2024 14:49

Hoe Hose I but6mmoreka [IOK
4.1 6 1 https://m.edsoo.ru/7141
3JICKTPOMAarHUTH
adab
bI€ BOJIHBI I
Uroro no pazueny 6
Pa3gen 5. KBanToBbI€e IBJIeHUSA
Ucnyckanue u bubnmoreka [JOK
5.1 [IOTJIOLLIEHUE 4 1 https://m.edsoo.ru/7{41
CBETa aTOMOM adab
Crpoctie bu6nuoreka [IOK
5.2 P 6 0 https://m.edsoo.ru/7{41
ATOMHOTO siIpa
a4ab6
SepHELe bubnnoreka IIOK
5.3 eﬂaKp . 7 0 https://m.edsoo.ru/7{41
peaxtt a4a6
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOTYJIb
[ToBTOpEHUE U
000011IEHNE bu6nuoreka [IOK
6.1 | conepxaHus 9 0 https://m.edsoo.ru/7f41
Kypca pu3uku 3a adab
7-9 Kknacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 1
YACOB IIO 0 >
ITPOIT'PAMME
[okyMeHT co3aaH B anekTpoHHow copme. Ne 93-BHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
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