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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE TMOJIO)KEHHM U TpeOOoBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTebHONU Tporpammsbl, mpeactaBieHHpx B GI'OC 000, a takxke ¢
yaétoM denepaibHON pabodeili mporpaMmbl BocmuTaHus W KoHmenmumu mpenogaBaHus
yueOHOoro npeamera « Ou3nuKay.

Copnepxanue  mporpaMMbl 1o  (U3MKE  HampaBiIeHO Ha  (QopMHUpOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTU OOYYaroUIUXCsl U OpraHUu3aIuio u3ydeHus: GU3nKud Ha
JIeSITEIbBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke y4uThIBaIOTCS BOZMOKHOCTH Y4€OHOTO
npenmera B peanusanuu TpedoBannid GI'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM U
METalpe/IMETHBIM ~ pe3yjbTaTaM  OOy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YU€OHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUsl.

[Iporpamma 1o (¢u3MKE yCTaHaBIMBAET pacHpe/ie]ieHue y4yeOHOro Marephaia Io
rojaM o0ydeHus (MO Kiiaccam), MpeAJiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3yUEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U YyUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma mno ¢usuke pa3paboTaHa ¢ IEJIbI0 OKa3aHUS METOJAUYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MporpaMmsl 10 y4eOHOMY MIPEAMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIOIIMM [IJIi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (M3MYECKHUE 3aKOHBI Jie)KaT B OCHOBE TMPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMUEH, OMOJIoTHEeN, acTpOHOMUEH U Ppu3nyeckoi reorpadueii, BHOCUT BKJIa
B €CTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPEAOCTABIICT Hambojee sCHbIE OO0pasIlbl
MPUMEHEHUSI HAyYHOTO METOJa MO3HaHMS, TO €CTh CHoco0a MOJYyYEeHHsS JOCTOBEPHBIX
3HAHUM O MUDE.

Omna w3 TIaBHBIX 3a7ad  (PU3HMYECKOrO0 OO0pa30BaHHS B CTPYKType OOIIETro
00pa3zoBaHus COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpeca K
HayKe y 00y4aromuxcs.

N3yuenue Quznku Ha 0a30BOM YpOBHE MpEAINOjaraeT OBJIAJIEHUE CIETYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

* OTICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATh JaHHBIE U HMCIIOJIB30BATh HAay4YHBIE JOKa3aTeIbCTBa IS
MOJTyYEHHUsI BHIBOJIOB.

[enn uzyuenus (HU3MKKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpE/EICHBI B
Konnenmmuu mnpenogaBanus ydeOHoro mnpeamera «®dusuka» B 00pa30BaTeNbHBIX
OpraHu3anusIx Pocculickon denepanuu, peAN3YIOLINX OCHOBHbIE
00111e00pa3zoBaTebHbIE MPOrpaMMBbI, YTBEPKAEHHOU pemeHrueM Kosneruu MunucTepcTBa
npocsemienust Poccutickoit denepannu (mpotokoi ot 3 aexadps 2019 r. Ne [TIK4BH).

Hean usyyenus pusuku:



e IPUOOPETEHNE MHTEpPEca U CTPEMJICHUS OOYYaroIIMXCS K HAYyYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEACTABICHUH O HAYyYHOM METOJAE TO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e pOpMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMHUpOBAaHUE TIPEACTABICHUA O poiud (U3WKM 1 Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e Pa3BUTHE TIPENICTABICHUNA O BO3MOXHBIX cdepax Oyaymei npodeccnoHanbHON
NeSATEIbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOArOTOBKA K JalibHEWIIeMy 00y4YeHHIO B
3TOM HampaBlICHUH.

JlocTuxeHnue 3TUX LeJed mporpaMMbl Mo (PU3MKe HAa YPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHMs 00ECIIEYNBACTCS PELUICHUEM CIIEAYIOIINX 3a4a4:

e IPUOOpETEHUE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

e IPUOOPETEHUE YMEHHUIl ONHUCHIBATH U OOBSACHATH (UBUYECKHUE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA

e OCBOGHHE METOJIOB PEIICHMsI MPOCTEUIINX PACUETHBIX 3aJlad C HCIOJIb30BAHUEM
bu3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e Pa3BUTHE YMCHHM HAOMIOMATh TPHUPOAHBIC SBICHUS W BBITIOJHATH OIBITHI,
nabopatopHbie pabOTHl M AKCIIEPUMEHTAIBHBIE UCCIEA0BAHUS C UCTIOIB30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaIen (PU3NUECKOTO COACpKaHUA, BKIIIOUas
UH(DOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3HKH, aHAIU3 U KPUTHUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

¢3HaKOMCTBO cO cdepamu TPodeCCUOHATILHOW ACSTEILHOCTH, CBSI3aHHBIMU C
(GU3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3YeCcKO HAYKH.

Ha wusydenune ¢u3uku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOIO OOLIEro
o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 vaca B HefleN0), B 8 Kjacce
— 68 uacoB (2 uaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HeAeNio).

[Ipennaraemsliii B nporpamme no Qu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHJATEIhHBIA XapaKkTep, YIUTEhb JeIaeT BHIOOp MPOBENCHUS TaO0OpaTOPHBIX
paboT U OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OO0ydYarommxcsi, CIHMCKa
HKCIIEPUMEHTAIBHBIX 3aJaHUi, MpeasiaraéMbIX B paMKaX OCHOBHOTO TOCYJAapCTBEHHOI'O
PK3aMeHa 1o (Pu3HKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoLeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO BUKEHHSI.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBUSA Ten. Cuia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosl. TpeHue B MpUpOAe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBHUIO TEJ.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBKEHHsA Opycka WM LIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. IlHeBmMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTrnueckas W INOTEHUHAIbHAS DHEPIUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH DSHEpPrumu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix aurareneit KIIJ[ temmoBoro npurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnronenue siBieHU I cMauMBaHUS U KaNWUIAPHBIX SIBIICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN paOOThl BHEITHUMHU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3AyXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPsAJI0B U PACCTOSIHUSI MEXKIY TE€IIaMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1OJ€  BJIEKTPUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHuTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSTHHOTO TOKaA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBL IO  MCCIEJOBAHUIO SIBJICHUSA SJIEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon u ydacrota oOpaineHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIMaIbHas SHEPTUS Tela, MOJAHATOTO Haj
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tel

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHEe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TMPH PABHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKHU. lIpeBpamenne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabnroieHue BbIHYX/IEHHBIX KOJIEOaHUI U pe30HaHCA.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJa KOeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJEOAHUI rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. DiieKTpOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cBera. 11nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepPUCTHK W300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITy4YEHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COACp)KaHUS ©  OMbITa  JEATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHE YMEHUAMH OOBICHITH (PU3UUECKHE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacro3HaBaTb M HAyYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUs HIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX O00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrate u3yudeHus PU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS Y
oOyuarorierocst 0yayT copMUPOBaHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
- TMPOSIBIICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOU
(u3NYECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHUM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;
- 0OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIILHOCTH YUEHOTO;

3) 3cTeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUSITUE DOCTETUYECKHX KayecTB (U3MUECKOM HayKud: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAHME IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOTO WHCTPYMEHTa MO3HaHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

- pa3BUTHE HAy4yHOM JIOOO3HATEIBLHOCTH, WHTEpEca K  HCCIEIOBATEIbCKON
JeATEIIbHOCTH;

5) popMupoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIArOMOJIyYHS:

- OCO3HAHUE IIEHHOCTU 0€30MmacHoro 00pasa »KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BOKHOCTU TMpaBWJ O€30MacHOr0 TMOBEJACHUS HAa TPAHCIOpPTE, Ha JOpOorax, ¢
AIEKTPUUYECKUM U TEIIJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSIX;

- c¢(OpMUPOBAaHHOCTh HaBbIKa pedIeKCUM, MPU3HAHHE CBOETrO IpaBa Ha OLIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- AKTMBHOE YyYacTM€ B PEUICHUH NPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeILHON OpraHu3aly, TOopoja, Kpas) TEXHOJOTHYECKOW M COIUaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3Y4YCHHIO TTpodeccuil, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUEHTaIlMsi Ha TpUMEHEHHE (U3MYECKUX 3HAHWM JUIS pelieHus 3amad B 00JacTh
OKpY’)Karoliel cpenpl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIIEHKM WX BO3MOXHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILLEH Cpe/Ibl;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKHUX MPOOJIEM U MyTeH WX PeIICHUS;



8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAIBHON U PUPOJAHON Cpeabl:

- MOTPEOHOCTh BO B3aMMOJICUCTBHM IPHU BBIMOJHEHUH HCCICAOBAHUN M IPOCKTOB
(bU3MYEeCKO HAMPABIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

- MIOBBILLICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIbHOCTD;

- mOoTpeOHOCTh B ()OPMHUPOBAHMU HOBBIX 3HAHUMN, B TOM YHUCIE (POPMYIUPOBATH UJIEH,
MOHATHS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSAX;

- oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHWA U KOMIIETCHTHOCTEH B 00J1aCTH (DM3HKU;
- IJTAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUM;

- CTpeMJICHHME AaHaJIU3UpPOBATh M BBIABIATH B3aWMOCBSI3U TPHUPOABI, OOIIECTBA U
HPKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

- OLICHKA CBOMX JICMCTBUU C YYETOM BIIMAHUSA HA OKPYKAIOUIYI0 CPEAY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBoeHus nporpammsbl 1o (u3MKe HAa YPOBHE OCHOBHOI'O OOIIETro
oOpazoBanust y oOydawomierocss OyayT chOpMHUPOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE I03HABATEIbHBIC YHUBEpCAIbHBIC Y4eOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCAJIbHBIC yaeOHbIC TEHCTBUA, pETYIISTUBHBIE
YHUBEpCAIbHbIC yUeOHBIC IEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:
* BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);
e YCTAHABIWBATh CYIIECTBEHHBIM TNPHU3HAK KiIacCU(UKAIIUK, OCHOBAHUS ISt
0000111eHNs U CPAaBHEHUS,
 BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B paccMaTpPUBAEMBbIX (haKTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBJICHUSIM;
e BBISIBJISITh TIPUUYUHHO-CJICJICTBEHHBIC CBS3U MPU M3YYECHUU (PUBUMYECKUX SIBJICHUUN
U TIPOIECCOB, JejaTh BBIBOJBI C HCMOJb30BAaHUEM JCAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOYEHUW, BBIIBUTaTh THUIOTE3bl O B3aUMOCBS3SAX
(U3UICCKUX BEIIMYNH,
¢ CAMOCTOSITEJILHO BBIOMpaTh CHOCO0 peleHus ydeOHOM (u3HuecKo 3aaadu
(cpaBHEHHME HECKOJBKUX BAPUAHTOB pEIICHUsI, BEIOOP Hanbosiee MOAXOASIIErO
C YU4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).
ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:
* ICIIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIILCKUI MHCTPYMEHT MMO3HAHUS;
¢ IPOBOJIUTh IO CaAMOCTOSITEJIbHO COCTaBJIEHHOMY TIIJIaHY OIIBIT, HECJIOXKHBIN
(bu3HUeCKil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNEe (PU3UUECKOTO SIBIICHUS;



e OLIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIUIO, TIOJYYECHHYIO B
XO/JI€ UCCJETOBAHMS HII IKCIIEPUMEHTA;

e CAMOCTOATENBHO (HOPMYNIHUpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIIEIOBAHUS;

e IPOTHO3UPOBATh BO3MOKHOE JalIbHEWIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIABUTATH MPEANOIOKEHUSI 00 WX DPAa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

e IPUMEHSTH PA3IMYHbIE METOJIbI, UHCTPYMEHTHI U 3alpOChI MIPH MOUCKE U 0TOOpE
uHpOpMalMK WM JAHHBIX C Y4E€TOM NPEIIOKEHHON y4eOHOM ¢u3mdecKkon
3a/1auu;

e AHAIM3UPOBATh, CUCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

¢ CAMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (OpMY TpeACTaBICHUST UHPOpMAIUU
Y WUTIOCTPUPOBATH PEIIaeMbI€ 33]1a4M HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
MHOU rpauKoOi U UX KOMOMHAIUSIMU.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe 1eiCTBHUSA:

B X0j/i¢ 00CYXJIeHUsI y4eOHOro MaTepuasa, pe3ysbTaToB JIabOpaTOPHBIX padoOT U
IPOEKTOB 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1a€MOM TEMBI 1 BBICKa3bIBaTh
UJIEU, HAILICJICHHbIE Ha pELIEHUE 3aJla4d U MOJAepKaHue 0J1aroxenareIbHOCTH
OOIICHUS,

* COTIOCTABJIATh CBOU CYXKIEHUS C CYXKICHHSIMU APYTUX YYaCTHUKOB JHANOra,
OoOHapyXUBaTh pa3IMn4yMe U CXOACTBO MO3ULIMII;

e BEIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e MyOJMYHO TPEICTABIATh PE3YJbTAaThl BBINOIHEHHOTO (PU3NYECKOrO OIbITa
(3KCIIeprUMEHTa, UCCIIEJOBAHUS, TPOEKTA);

e[IOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIWBHAYaJbHOU
pabOThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

e IPUHUMATh LIETM COBMECTHOW AESATENBHOCTH, OPraHU30BbIBATH JCUCTBUS MO €€
JOCTHKEHUIO: PpaclpeAeNiaTh poJid, OOCYKIaTh MpPOLECCHl U Pe3yibTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

* BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOT'O pe3yJsIbTaTa 1o CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

¢ OLICHUBAaTh KAaueCTBO CBOETO BKJIaJa B OOWIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSTENIbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHS.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanms:



* BBISIBJISTH TPOOJIEMBI B KU3HCHHBIX M YUYCOHBIX CHUTYalUsSX, TPEOYIONTUX IS
pereHus GU3NIEeCKIX 3HAHU;

e ODUEHTHUPOBATHCS B PA3IWYHBIX  MOAXOAAX  MNPUHATHAS  pEHICHUN
(MHIWBUYyanbHOE, TPHUHATHE pEUICHWs B TPYMIe, NPUHATHE pPEUICHUH
TPYIIION);

¢ CAMOCTOSITEIILHO COCTABJISITh AJITOPUTM PEIICHHs (PU3UICCKON 3a/1auu WU TIIaHa
UCCIIEIOBAaHUsI ¢  y4€TOM  HMEIOIIUXCS  PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjiaraeéMble BApUAHTHI PEIICHUH;

e IeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJIEKT:

e IaBaTh QJICKBATHYIO OIICHKY CUTYAIlMH U MIPEAJIaraTh TUIaH €€ N3MEHEHUS;

¢ OOBSICHATD MPUYUHBI JOCTIKEHUS (HEIOCTH)KCHUS) PE3YJIbTaTOB JICSITCIIBHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh (B TOM 4YHCJIE B XOJl BBINOJTHEHHS
(GU3UYECKOTO MCCIACAOBAHMS WU MPOCEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OMMOOK, BOSHUKIITNX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yibTaTa IEJIA U YCIOBUSM;

e CTaBUTH CceOsl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JIMCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTOro;

e IPU3HABATh CBOE IMPaBO Ha OMMOKY MPU pPEmIeHWH (U3MYCCKUX 3a71ad WU B
YTBEPKJICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TPABO JPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 7 kJjacce IMpeaMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICTIOJI30BATh TOHATUS: (PU3NUECKHEe M XUMHUYECKHE SBJICHUS, HAOJIOJCHUE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KHUAKOE,
razoo0pa3Hoe), MEXaHWYECKOEe JIBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOpHUsA, PABHOACHCTByIOIIAas cujiaa, JjaedpopMaius
(ynpyras, miacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

epaznuyaTh sBIACHUA (AuQQy3us, TEIIOBOE JBMU)KECHHE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE JBIDKEHUE, HEPaBHOMEPHOE TIBUKEHUE, UHEPITHS,
B3aMMOJICCTBUE TeEJI, paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallieHus, Tiepenaya JaBiCHUS TBEPABIMU TEJIaMH, JKUJIKOCTAMH W Ta3aMmH,
aTMoc(epHoe J1aBJIeHHE, TUIaBAHUE TEJI, IPEBPAIICHUS MEXaHUUECKON YHEPTUH )
10 OIKWCAaHWIO WX XapaKTePHBIX CBOWCTB HM HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3MUECKOE SIBICHUE;



e PACIIO3HABATh TPOSBICHWE W3YYCHHBIX (U3MYECKUX SBJICHHA B OKPYXKAIOIIEM
MHUpE, B TOM 4YHClIe (PU3UIECKUE SBIICHUS B MPHUPOE: TMPUMEPHI BIKCHUS C
Pa3IUYHBIMH CKOPOCTSIMU B JKMBOM W HEXHUBOW TPHUPOJIE, JICWCTBUE CHJIbI
TPEHUs] B MPUPOJEC U TEXHHUKE, BIUSHUE aTMOCHEPHOTO NABJICHUS HA >KUBOU
OpraHu3M, IUIaBaHUE PbIO, phIUArd B TeJ€ 4YelOBeKa, MPU ITOM IEPEBOJUTH
MPaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICISATH CYIIECTBCHHBIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHUIA;

¢ ONKUCHIBATh M3YYECHHBIC CBOMCTBA TeNl U (DUIUYECKUE SIBICHUS, HCIOIb3YS
du3nuecknue BeIMYMUHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMs, IMYTh,
CKOPOCTb, CPEAHssl CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CHIIa
TpeHusl, AaBjaeHue (TBEPAOro Tena, *KUIAKOCTH, ra3a), BbITAJIKUBAIOIIAS CHUJIA,
MeXaHuueckKas padoTa, MOITHOCTh, MJI€YO CHJIbI, MOMEHT CHJIbI, KOA(PPULIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KUHETUYECKasl M MOTECHIIUAIbHAS SHEPTHS),
Py ONMUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKHUM CMBICT HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYECHHUS W €IUHUIIBI (PU3MYECKUX BEJIMYMH, HAXOJUTh
dbopMyIibl, CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTHUMU
BEJIMUMHAMHU, CTPOUTh TpadUKH HU3YUYECHHBIX 3aBUCUMOCTEH (HU3MUYECKUX
BEJINYUH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBJICHHUS M MPOIECCHI, UCIIONIb3YSI
MpaBUJia CJIOXEHUs cuil (BIOJIb OJHOM MmpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, MpaBuiIO paBHOBECHsl pbluara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAHECHHS MEXAHUYECKOM DSHEpruu, MHpH STOM J1aBaTh
CJIIOBECHYI0 (OPMYJMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTeMaTH4eCKoe
BBIPAKEHUE;

¢ OOBSACHATH (PU3NUYECKUE SBJICHUSI, MMPOIECCHl U CBOMCTBA TEJl, B TOM YUCJIC U B
KOHTEKCTE€ CUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKUX
miaroB ¢ Omopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (UBHYECKUX SIBICHHM,
(bU3UYECKHUX 3aKOHA UK 3aKOHOMEPHOCTH;

epeIIaTh pacu€THhIC 3a7auyd B 1—2 JeHCTBHS, MCHOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3bIBatolMe (M3UYECKUE BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHS 3aJlauu
3aMUChIBaTh KPATKOE YCJIOBHUE, TMOJACTABIATh (DU3UYECKHUE BEIMYUHBI B
dbopMynpl W TPOBOAUTH  PAcU€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOUMBIE ISl PeIlIeHUs 3aJ1ay, OLICHUBATh PEATUCTUYHOCTh MOJTYYEHHOU
(bu3UYECKON BEIMUUHBL;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIU (PU3NIECKUX
METOJIOB, B OIIMCAHUU UCCIICIOBAHUS BBIACISTH IPOBEPSIEMOE MTPEANOIOKEHUE
(rumote3y), pazauyaTh U UHTEPIPETUPOBATH MOJYYEHHBIM pe3yJbTar,
HAXOJUTh OIIKUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 110 €r0 PE3YJIbTATaAM;



* IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBICHUN WM (DU3HUECKUX
CBOMCTB Tel: (OpPMYIUpPOBATH MPOBEpSEMbIE MPEANONOXKEHUs, CcOOUpaTh
YCTaHOBKY M3 TMPEIJIOKEHHOTO0 O0OpYyIOBaHUs, 3alHChIBATh XOJ OMNbITA U
(bopMyIHpPOBATH BHIBOIBI;

* BBITMIOJHATH MPSIMbIE M3MEPEHHUS PACCTOSHUS, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPBI C UCMOJIb30BAHNEM aHAJIOTOBBIX U U(GPOBBIX MPUOOPOB,
3alMUChIBaTh TOKa3aHUs MpPUOOpPOB C y4€TOM 3aJaHHON  aOCONIOTHOMN
MOTPENIHOCTU U3MEPEHUI;

¢ IPOBOANUTH HCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKONM BEIMYMUHBI OT
JIpYro ¢ MCHOJIb30BAaHUEM MPAMBIX HM3MEPEHUN (3aBUCUMOCTH TIyTH
PaBHOMEPHO NBIDKYIIETOCs Tejda OT BPEMEHH ABIKCHHUS TeJa, CHIIBI TPEHUS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUJIOLAJAM CONPUKOCHOBEHMS TEN, CHIIbI
YyIPYyrocTH OT Y/UIMHEHHUS NPYXKHUHBI, BBITAJKUBAIOIIEH CHIBI OT 0O0BEMa
NOTPYXEHHOW YacTH Tella M OT IJIOTHOCTH XHUAKOCTH, €€ HE3aBHCUMOCTH OT
IUIOTHOCTU T€Ja, OT TJyOMHBI, HAa KOTOPYI TIOrPYXEHO TENO, YCIOBUU
IUTaBaHMsl TEJ, YCIOBUM paBHOBECHs pblyara u OJOKOB), y4acTBOBAaTh B
IUIAaHUPOBAHUU Y4€OHOTO HCCIEOBaHUs, COOMPATh YCTAHOBKY M BBINOJIHSATH
U3MEPEHMs], CIeays MpeIoKEHHOMY IIIaHy, (PUKCUPOBATh pE3yNbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHIE MPEATI0KEHHBIX
TabyuIl U TpaduKOB, Ie7aTh BEIBOBI IO Pe3yIbTaTaM UCCIICIOBAHUS;

* IPOBOJIUTh KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMUYMH (IUIOTHOCTH BEILECTBA
KHUJIKOCTU M TBEPAOIO Teja, Cuja TPEHUs CKOJIbKEHHUs, JaBJICHUE BO3yXa,
BBITAJIKUBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TeIO,
KO3(QGUIIMEHT TOJIE3HOTO  JICUCTBUSA  MPOCTHIX  MEXaHU3MOB), CIEAys
NPEIJIOKEHHOW WHCTPYKUMHU: TIPH  BBIIIOJIHEHUU HW3MEpPEHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;

e COONMIONATh TMpaBHWJIa TEXHUKW O€30MacHOCTH Tpu padoTe C JTabopaTOpPHBIM
000py10BaHUEM;

e YKa3bIBaTh MPHUHIIUILI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTMHAMOMETpP, COOOIIAIOUIMECS COCyAbl, OapoMeTp, phlyar,
MOJIBWKHBIM M HEMOABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

 XapaKTepU30BaTh MPUHLHUIIBI JIEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM HAa UX ONUCAHUs (B TOM YHUCJIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THUAPABIMYECKUI TMpEcC, MaHOMETP, BBICOTOMEp, IMOPIITHEBOU
HAcOC, apeoMETp), MCIOJb3Yysl 3HAHHS O CBOMCTBAX (PU3WYECKUX SBICHUN H
HeoO0XouMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

 IPUBOJIUTH TpPUMEPHI (HAXOAWUTH HMH(POPMAIMIO O NpUMeEpax) MNPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JIJIs1 00ecreueHus



0€30MacHOCTH IpU OOpAIIEHUHU ¢ TPUOOpAMU U TEXHUYECKUMU YCTPONCTBAMHU,
COXPAaHEHHUs 370POBbsl U COOJIOJICHUS HOPM 3KOJOTMYECKOTO MOBEACHUA B
OKPYXarUIEH CPeIE;

¢ OCYIIECTBIJISITH OTOOP UCTOUYHUKOB MHGpopMaiuu B IHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUU U IyTEM
CpPaBHEHUS pA3IMYHBIX HMCTOYHUKOB BBIACHATH HWH(MOpMaIMioo, KoTopas
SIBJISICTCS] IIPOTUBOPEUYNBON MM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIb30BaTh IMPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJSPHYIO
JTUTEPATYpy (PU3MUECKOTO COJIEpKaHMs, CIPaBOYHBIE MaTepUaibl, PECYPCHI
cetu  HMHTepHer, BiageTh OpUEMaAMH  KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMCbMEHHbBIE U YCTHBIE COOOILIEHHSI HA OCHOBE
2-3 UCTOYHUKOB HWHGPOpPMAIMK (HUIUYECKOTO COJACPNKAHUSA, B TOM UHCIIE
nyOJIUYHO JeNiaTh KpaTKUe COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM y4eOHBIX
WCCJICIOBAHNM, MPH 3TOM T'PaMOTHO HCIOJb30BATh M3YUYEHHBIN MOHSATUWHBIN
anmnapart Kypca (pU3MKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;

elIpM BBINIOJHEHUU YYEOHBIX TIPOCKTOB M HCCIEIOBAHUM pachpeacsisiTh
00S3aHHOCTH B T'PYIINE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4yaMU, CJICIUTh
3a BBITIOJIHEHUEM IUIaHA JCHCTBUM, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA]]
B JICSITEIBLHOCTh TPYIIIbI, BHICTpPAaUBATh KOMMYHHMKATUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPY KAIOIIUX.

K xoniy obydenuss B 8 kijiacce mnpeaMeTHbIe pe3yibTaThl HAa 0a30BOM YpPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

* ICTIOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE ABUKEHHE aTOMOB
M MOJIEKYJI, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAINIMYECKUE U aMOP(HBIE
TeJa, HACBIILIEHHbBI U HEHACBHILIEHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIEpaTypa,
BHYTPEHHSSI 3HEPIUs, TEIUIOBOW [IBUTATEIb, 3JEMEHTAPHBIA SIICKTPUUYECKUN
3apsii, SJIEKTPUYECKOE II0J€, MPOBOJHUKHA W JHUDJIEKTPUKU, IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

e pa3JIMyaTh SABJICHUS (TEIJIOBOE pACIIMPEHHE U CHKATHE, TEIIonepeaaya, TeIIoBOe
paBHOBeCHE, CMAauyMBaHKE, KANWJUIAPHBIE SIBJICHUS, WUCIIapeHUe, KOHIEHCAlUs,
IJaBJICHHE, KpHUCTaUIU3alus (OTBEpJEBAaHUE), KHUIICHHE, TeIlonepeaadya
(TEenIOMpPOBOJHOCTh,  KOHBEKIMUSA,  HM3IYyYECHHUE),  DJIEKTpU3alus  Tell,
B3aUMOJICCTBUE 3apsA]0B, JCUCTBUSA JJEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICCTBME MAarHUTOB, JCHCTBHUE MAarHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM, DJJIEKTPOMArHUTHAs WHAYKIHUA) MO ONUCAHHUIO0 UX
XapaKTepHbIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX JIAHHOE
¢dusnuecKkoe SIBICHUE;



e PACIIO3HABATh TPOSBICHWE W3YYCHHBIX (U3MYECKUX SBJICHHA B OKPYXKAIOIIEM
MUpe, B TOM 4HcClIe (U3NYECKUE SBJICHHUS B MPHUPOJE: IMOBEPXHOCTHOE
HaTsODKEHWE W KaNWUIAPHBIC SIBICHUS B TPHPOAC, KPUCTALIBI B TPHUPOJE,
uznyuenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHUE
poCbl, TyMmaHa, WHEs, CHera, OJJIGKTPUYECKUE sBIEHUS B arMmocdepe,
AIIEKTPUYECTBO JKMBBIX OPTaHW3MOB, MarHUTHOE T0JIe 3eMJIH, Apeiid MOII0CoB,
pPOJIb MAarHUTHOTO TOJISL JUIS JKU3HM Ha 3emJie, MOJSIPHOE CHSIHHE, MPH 3TOM
NEPEeBOJIUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIACHATH CYIIECTBEHHbBIC
CBOMCTBA (MpU3HAKH) (U3UUECKUX SBICHUM;

¢ ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3MYECKUE SIBICHUS, HCIONb3Ys
du3nueckue BEIWUYWHBI (TEeMIlepaTypa, BHYTPEHHSS JHEPTUs, KOJIHMYECTBO
TEIUIOTHI, yJeJbHas TeTUIOEMKOCTh BEIIECTBA, Y/ENbHAs TEIJIOTa IUIABJICHUS,
ylenbHasg TeIuioTa Mapoo0pa3oBaHus, yJelbHas TEIJIOTa CTOpaHHs TOIUIMBA,
KOO OUIIMEHT TOJIE3HOTO JICWCTBHS TEIJIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS
BIQXKHOCTh BO3/lyXa, OJICKTPUYECKUU 3apsl, CHIa TOKa, SJICKTPHUECKOE
HampsDKEHUE, COTMPOTHBIICHHWE TPOBOJHUKA, YAECTBHOE  COMPOTHUBIICHUE
BEIIECTBa, paboTa M MOIIHOCTh OJJIEKTPUYECKOTO TOKAa), TMPU OMNHUCAHUHU
OPaBUWJIBHO TPAKTOBATh (DU3MUECKUI CMBICH HCHOJIB3YEMbIX BEIUYHH,
0003HAaUeHUsS W E€IUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTHb (OPMYJIbI,
CBSI3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIWYMHY C JPYTHMMH BEIHMYWHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEITMYHH,

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBJICHUS M MPOIIECCHI, UCIIONIb3YSI
OCHOBHBIE  TOJOXEHHUS MOJICKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUS
BEIIECTBA, MPUHIIUIT CYNEPIO3UIIUHU TMOJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsiaa, 3akoH Oma misg ydactka nenu, 3akoH J[xoyns—J/IeHna,
3aKOH COXpPaHEHHUsS SHEPTruu, MPH ATOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAIKEHUE;

¢ O0BSICHATHh (PU3UUECKHE MPOLIECCH M CBOWCTBA TEJN, B TOM YMCJIE U B KOHTEKCTE
CUTyaIui MPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BEISIBIISATD
NPUYUHHOCIICICTBEHHBIE CBS3H, CTPOWTH OOBSCHEHHE U3 1—2 JOrHMYecKux
maroB ¢ omnopod Ha 1-2 wW3y4yeHHBIX CBOWCTBA (PUBHYECKUX SIBICHHI,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemaTh pacu€THBIC 3a/auu B 2—3 JEHCTBUA, UCTHOJB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAONINE (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/adyd
3aMHChIBATh KPATKOE YCJIOBHE, BBISBISATh HEIOCTATOK NAHHBIX ISl PEIICHUS
3a/laud, BBHIOMpPATh 3aKOHBI W (OPMYJBI, HEOOXOMUMBIC i €€ pelIeHHS,
MPOBOJIUTh PACU€Thl W CPABHUBATH IMOJYYCHHOE 3HAUCHUE (HU3UIECCKOU
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU;



e PacCIioO3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PENIUTH MPH MOMOIIN (DU3UIECKUX
METO/IOB, WCIOJIb3YsSl ONHCAaHUE WCCIEAOBAHMS, BBIACIATh IPOBEPSIEMOE
MPEOJIOKEHHE, OIICHWBATh  NPABWIBHOCTh  TOPSAKAa  TPOBEICHUS
HCCJIEIOBAHUS, I€aTh BBIBOJIBI;

¢ IPOBOJIUTH OINBITHI 110 HAONIOACHUIO (PU3MUECKUX SIBICHUM WU (PU3UUICCKUX
CBOMCTB Tel (KamWUISIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO31yXa OT €ro
00BéMa, Temmeparypbl, CKOPOCTH MPOIecca OCTHIBAHUS W HarpeBaHUs TMpHU
U3JIYYCHUU OT IBETa M3Jydarolield (IMOrJomaroIieii) MOBepXHOCTH, CKOPOCTh
UCIIapeHUsl BOJABI OT TeMIIepaTypbl KUIKOCTU U ILIOIMIAAM €€ IMOBEPXHOCTH,
AJEKTpU3AIMg  TeI M B3aUMOJICHCTBUE  DJEKTPUUECKUX  3apsijiOB,
B3aUMOJICCTBUE TIOCTOSHHBIX MAarHWUTOB, BU3YyaJIW3alllsl MAarHUTHBIX ITOJICH
MTOCTOSTHHBIX MAarHWTOB, JIEHCTBHUSI MarHUTHOTO ITOJIS HA MPOBOJHUK C TOKOM,
CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA AJICKTPOJBUTATENS IMOCTOSHHOTO TOKA):
dbopMyIUpOBaTh MPOBEPSIEMBbIC TPEANOIOKEHUS, COOHMpaTh YCTAHOBKY W3
MIPEIOKCHHOTO 000PY/IOBAaHUS, OMHCHIBATH XOJ ONBITa U (OPMYITHPOBATH
BBIBOJIBL;

¢ BBITMIOJHATE TIPSAMBIE HM3MEPEHHS TEMIEPAaTyphl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3/1yXa, CUJIbI TOKA, HAMPSDKEHUS ¢ UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (DU3UUYSCKUX BEJIUUUH, CPABHUBATH PE3yJIbTaThl H3MEPECHHM C yIETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

¢ IPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIUYUHBI OT
JIPYro¥ ¢ MCTOJb30BAaHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTb COTIPOTHUBIICHUS
IMPOBOJHUKA OT €r0 JJIMHBI, IJIOIIAJM IONEPEYHOTO CEUCHHS U YISIBHOIO
CONPOTHMBJICHUSI BEIICCTBA MPOBOJHMKA, CHJIbI TOKa, HAYIIETO 4Yepes
MIPOBOJTHUK, oT HaIPSHKCHUS Ha MIPOBOJTHUKE, HCCJIeIOBAHHE
MOCJEAOBATEILHOIO M TAapauieIbHOTO  COEJUHEHHM  MPOBOJHUKOB):
IJIAHUPOBATh MCCIIE0OBaHUE, COOMpaTh YCTAaHOBKY W BBINOJHSITH W3MEPEHUS,
ciaeays TpPeMIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3YJIbTaThl IOJTYYEHHOU
3aBUCUMOCTH B BHUJE TaONWIl U TpaduKOB, JIeJaTh BBIBOJBLI IO PE3yJIbTaTaM
VICCJICIOBAHUS;

e IPOBOANTh  KOCBEHHBIC W3MEPCHHS  (U3MYECKUX  BeIWYHMH  (yIenbHas
TEITIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHUE IMPOBOJIHHKA, paboTa W MOITHOCTH
AICKTPUYECKOTO TOKQ): IJIaHUPOBATh U3MEPCHUS, cobuparnb
OKCIICPUMCHTAJILHYIO YCTaHOBKY, CIEIys TMPEHIOKCHHOW WHCTPYKIIUHA, H
BBIUHCIIATEH 3HAUYECHUE BEINYHHBL,

e COOMIONATh TpaBWJIa TEXHUKU O€30MacHOCTH Tpu padboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

e XapaKTEepPU30BaTh MPHUHIIUIBI JCHUCTBUS U3YYCHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPOM Ha HMX ONHCaHUsA (B TOM 4YHUCJE: CHUCTEMa OTOIUICHUS



JOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIepMeTp, BOJBTMETP, CUETUYUK
AIIEKTPUYECKON PHEPTUHU, SJICKTPOOCBETUTEIbHBIC MPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOTPUOOPHI (mpumepsI), AIIEKTPUUECKHE PeIOXPaHUTENH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb IMOCTOSHHOTO TOKA), MCIIOJIb3Ys 3HAHUS O
CBOMCTBaX  (M3MUECKUX  SBJIEHMM MU HEOOXoIuMble  (PU3MUECKHE
3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIC TPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, [BHUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbI AIEKTPUUYECKUX LIETEl € MOCIEeI0BAaTENbHBIM U
napajuieNbHBIM COCIMHEHUEM D3JIEMEHTOB, pa3linyas YCJIOBHBIE O00O3HAYCHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

 IPUBOJIUTh TPUMEPHI (HAXOAUTH HH(POPMAIMIO O NpUMEpax) MNPaKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUHM B MMOBCEHEBHOM KU3HU AJIs1 00€CIIeUeHUS
0e30MacHOCTH MPU OOpaIllEeHUH C MPUOOpPaMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAaHEHHUs 370POBbsI W COOJIOJICHUS HOPM 3KOJIOTUYECKOTO TOBEICHUS B
OKPYXarUIIEH CPeE;

* OCYLIECTBJIATHh MOUCK MH(popManuu (usnueckoro cojaepxxkanus B MHTepHeTe, Ha
OCHOBE HMEIOIIUXCA 3HAaHUM W NOyTEM CpaBHEHUS JOIMOJHUTEIbHBIX
HMCTOYHUKOB BBIJCIATH HHPOPMAIIHIO, KOTOpas ABIAECTCS MPOTHBOPEUUBON HITU
MOKET ObITh HETOCTOBEPHOM;

¢ MCTIOJIB30BaTh NPU BBINOJIHEHWH YYEOHBIX 3aJaHUNA HAYYHO-TOMYJISIPHYIO
JIUTEpaTypy (PHU3NYECKOro COJIEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, PECYpChl
cetu  VHTepHeTr, BiajeTb NpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUK U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKHE YCTHBIE COOOLIEHUs, 00001Ias
MHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACpM AaHHS, B TOM
gyycie  NOyOJUYHO  MPEACTaBISATh  pe3yJbTaThl  MPOEKTHOW  WIIU
WCCIIEIOBATENIbCKON  ICITENbHOCTH, TPU OTOM TPaMOTHO HCIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN anmapat Kypca (pu3uku, COMPOBOKAATH BHICTYIIIICHHUE
IIPE3CHTALUEN;

e IIPU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HUCCIEAOBAaHUN (DU3MUECKHUX IMPOLIECCOB
pacnpeneniaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C TMOCTaBJICHHBIMHU
3aJja4aMHu, CJICIUTh 32 BHITIOJHEHHEM IUIaHa JCUCTBUN U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKIAA B JEATCIBHOCTH TPYIIIHI,
BBICTpAaWBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, NPOSBISAS TOTOBHOCTh
pasperiaTh KOHGIUKTHI.

K xoniy obydenuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHUM:



¢ ICTIOJIb30BATh TOHSITHS: CUCTEMa OTCU€Ta, MaTepualdbHas TOYKA, TPACKTOPHUS,
OTHOCUTEILHOCTh ~ MEXAaHWYECKOTO  ABWXKEHUsS, jAchopmamnus  (ympyras,
IJJACTUYECKas), TPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3ku, ILEHTP TSXKECTH, aOCOMIOTHO TBEPIOE TENO, LEHTP TAKECTU
TBEPIOTO TeEjJa, paBHOBECHME, MEXaHMYECKHE KoJieOaHUsT M BOJHBI, 3BYK,
nHQpa3ByK ®W  yIbTPa3BYK,  JJCKTPOMATHWUTHBIE  BOJHBI,  IIKajia
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI
UCIyCKaHUs M TOIJIouIeHus, anbda, O0eTa- W ramma-u3aydyeHus, H30TOIIbI,
sJIepHAsl DHEPTETHUKA;

epazuyaTh SABJICHUS (PAaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEITHOE JBUKEHHUE, CBOOOHOE TaJIeHUE
TEJl, PaBHOMEPHOE JBWKEHHE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE T,
pEaKTUBHOE JBWXKEHHUE, KoJiebaTelnbHOE  JBWIKEHUE (3aTyxaromue |
BBIHY>K/ICHHBIE KOJIeOaHUs ), pE30HAHC, BOJTHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA,
MPSMOJIMHEMHOE paclpoCTPaHEHUE, OTPAXKEHHUE U MPEJOMIIEHUE CBETA, IMOJTHOE
BHYTPEHHEE OTpa)XCHUE CBETa, pA3JI0XKEHUE OENoro CBeTa B CHEKTP H
CIOKEHME  CHEKTPAJIbHBIX  IIBETOB, JUCHEPCUS  CBETa, €CTECTBEHHAas
PaAMOAaKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa U3IyYEHHUs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (DU3NUECKUX SIBICHUM B OKpPYKaIOIIEM
mupe (B ToM yucie (hU3MYeCKue SBJICHUS B MPUPOJIC: MPHIUBBI U OTJIMBBI,
nBkeHue TuiaHeT CONHEYHOM CHUCTEeMbl, PEAKTUBHOE JBUKEHHE >KUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MJIETPSICEHUE, CEUCMUYECKHE
BOJIHBI, I[yHaMH, 07XO, IIB€Ta TeJl, ONTHUYECKUE SBJICHUS B MPHUPOJE,
OMOJIOTHYECKOE JIEUCTBUE BUAUMOTO, YIbTPadUOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYCHUM, ©eCTECTBCHHBIM pPaJMOAKTUBHBIM (POH, KOCMHUYECKHE JIy4H,
PaaMOaKTUBHOE U3IyUYE€HHE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PATMOAKTUBHBIX
M3JIy4EeHUM Ha OpraHu3M 4YeJoBeKa), MPU ATOM IMEPEBOJUTHh MPAKTHUYECKYIO
3a/ady B y4e€OHYI0, BBIJICIATh CYIIECTBEHHbIE CBOWCTBA (MIPU3HAKH)
(bu3HUECKUX SIBICHUI;

¢ ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel U (U3HYECKUE SBJICHHS, HUCIOJIb3YS
¢usnuecknue BENMMYMHBI (CpeAHssi W MTHOBEHHAs CKOPOCTh Teja Mpu
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPECHHE, TIepeMelleHue, MyTh, YIJoBas
CKOpPOCTb, CHJIa TpPEHHMs, CWjla YHOPYroCTH, CHJIA TSDKECTH, YCKOpEHHUeE
CBOOOJTHOTO MaJICHUS, BEC TeJia, UMITYJIbC Tela, UMITYJIbC CHUJIBI, MEXaHUYEeCKas
paboTa W MOIIHOCTh, TOTEHIMATbHAS DJHEPTUs Tejia, MOMHITOrO HaJ
MOBEPXHOCTHIO  3€MJIM, T[OTEHIMAJIbHAs JHEPrUsl CXKATOM  MPYKUHBI,
KMHETUYECKAsi DHEPTUsl, MOJIHASI MEXaHWYecKas JHEprus, NEepUuoJ] M 4YacToTa



KoJebaHuii, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA,
MOKa3aTeNlb MPEJIOMJICHUSI CpPEIbl), NPH OMHCAHWU TPABHIBHO TPAKTOBAThH
(GU3HYECKUIT CMBICIT HCIOJIB3YEMBIX BEIMYWH, OOO3HAUCHUS W CIMHHIIBI
Gu3NUecKuX BEIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(GuU3HUECKyI0 BETUYUHY C IPYTUMU BEJIMUYUHAMH, CTPOUTH TPpaUKU N3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNINH;

e XapaKTEepPU30BaTh CBOWMCTBA TeJ, (PU3MUCCKHUE SIBJICHHUS M MPOIIECCHI, UCIIOIB3YSI
3aKOH COXPAaHEHMsS] DSHEPrUM, 3aKOH BCEMUPHOTO TSITOTEHUS, MPUHIIMII
CYNEpIO3UIIMKA CHUJI, TPUHIIUI OTHOCUTEIbHOCTH [ anuies, 3akoHsl HbroToHa,
3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHbI OTPAXXEHUS U TMPEJIOMIICHUS CBETAa,
3aKOHBI COXPAHCHUSI 3aPSA0BOTO M MAacCOBOTO YHCEN TIPH SACPHBIX PEaAKITUIX,
Opu 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa W 3alUCHIBATH €r0
MaTEMaTUYECKOE BhIPAKEHUE;

¢ O0BSCHATH (PUBUYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyallMii TMPAKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUIUHHO-
CIICICTBCHHBIC CBSI3H, CTPOUTH OOBICHEHHWE U3 2—3 JIOTHYECKUX IIIaroB ¢
onopoil Ha 2—-3 W3YYEHHBIX CBOWCTBA (PUBMYECKUX SBICHUH, (PU3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THBIC 3a7aud (OMUpAIOUIUECs Ha CHUCTEeMY M3 2—3 ypaBHEHHH),
WCIIONIB3YsI 3aKOHBI W (POPMYIIBI, CBS3BIBAIONINE (HU3MYCCKUE BEITUUYMHBI: HA
OCHOBE aHajM3a YCIOBUS 3aJadd 3alHChIBaTh KPAaTKOE YCIIOBUE, BBHISBISATH
HEJOCTAIOIINE WM W30BITOUHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOMUMbIE Ui pelIeHHsi, TMPOBOJUTH pacu€Thl MW  OICHUBATH
PEATUCTUYHOCTD MOJIyY€HHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

e PaCIlO3HABaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (DU3UIECKUX
METOJIOB, HCIONB3ysl ONHCAHWE WCCICIOBAHUS, BBIICISATh TMPOBEPSIEMOE
NPEANoIOXKEHWe,  OIICHMBAaTh  NPABWIBHOCTH  MOpSAKA  MPOBEICHUSA
UCCJICIOBAHUS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUN
Y OTIBITOB;

¢ IPOBOANTHL ONBITHI MO HAOMIOMCHUIO (DU3UYCCKUX SIBICHHA WM (DU3NICCKUX
CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HBIOTOHa, 3aKOHA COXpaHCHHS
SHEPTUHU, 3aBUCUMOCTH TepHUoja KoieOaHuil MPy>KUHHOTO MAasTHHKA OT MacChl
rpy3a M JKECTKOCTH TPYKHHBl W HE3aBUCHMOCTh OT AaMIUIUTYAbl MaJIbIX
KoJIeOaHUil, MPSMOJIMHEHHOE PacCIpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CIIEKTP, M3yYeHHE CBOMCTB HM300paXCHHS B IUIOCKOM 3€pKaje |
CBOWMCTB HM300paXCHHUS TIpeaMeTa B coOMparomieil JmH3e, HaOMI0ACHUS
CIUIOITHBIX W JIMHEHYATHIX CIEKTPOB M3IYUYEHHUS): CAMOCTOSITEIIBHO COOMpATH
YCTaHOBKY W3 M30BITOYHOTO Habopa 000pYyIOBaHUS, OMUCHIBATH XOJ OMbBITA H
€ro pe3yJbTaThbl, POPMYITUPOBATH BHIBOIBI;



* IPOBOJUTH MPU HEOOXOTUMOCTHU CEPUIO MPAMBIX U3MEPEHUH, ONpeessis CpeaHee
3HaYeHUE u3MepsAeMoi BenuuyuHbl ((DOKYCHOE pacCTOsIHUE CcOoOuparoiei
JUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba u3MepeHHs (M3MEPUTENBHOTO
npuodopa);

e IPOBOAUTH  KCCIIEJOBAHUE  3aBUCHUMOCTEM  (PU3MYECKUX  BEIMYUH  C
HCIIOJIb30BAaHUEM IMPSMBIX W3MEPEHHM (3aBUCMMOCTh IYTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JIBMDKEHUU 0O€3 HaudallbHOW CKOPOCTH, NEepuojaa KoJieOaHui
MaTEMaTUYECKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTja OTPa’KEHUS
CBETa OT yIJIa MaJieHUs U yria NpeIoOMJICHUS OT yrja MajeHus1): TIaHupOBaTh
UCCJIEIOBAHUE, CAMOCTOSITEIbHO  COOMpaTh  YCTaHOBKY, (UKCHpPOBAThH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJE TaOJIULl U
rpaduKoB, A€NIaTh BHIBOABI [0 pE3yJIbTaTaM UCCIIEAOBAHMS;

* IPOBOJIUTh KOCBEHHbBIEC U3MEPEHUsI (PU3NYECKUX BEJINYUH (CPEOHSS CKOPOCTbh U
YCKOpEHHUE Teja MpPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOJHOTrO
NajgeHusi, JKECTKOCTh MNPYXHUHBL, KOIPQPUUHUEHT TPEHUSA CKOJIbXKECHHUS,
MexaHudeckas paboTa U MOIIHOCTh, YacTOoTa U TMEpUuoja  KoJeOaHHi
MaTeMaTUYeCKOro U MPYKMHHOTO MasTHUKOB, ONTHYECKas cujia coOMparomei
JUH3bI, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEPEHUs, COOHpaTh
DKCIIEPUMEHTAJIBHYK0  YCTAaHOBKY W  BBIIOJHATH  W3MEPEHHs,  CIeAys
MPEMJIOKEHHOW ~ MHCTPYKUMH,  BBIYUCIATH ~ 3HAYEHUE  BEIUYUHBI U
aHAJIM3UPOBATh IMOJYYEHHBIE PE3yibTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

e COOMIONATh TpaBHWJIa TEXHUKU O€30MacHOCTH Tpu padboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

epa3MyaTh  OCHOBHBIE  NPHU3HAKH  M3YYECHHbIX  (U3MYECKUX  MOJENeH:
MarepuanbHas TOYKa, a0COJIIOTHO TBEPIOE TENO, TOUEUHBIA MCTOYHUK CBETA,
Jy4, TOHKas JIMH34a, TUIaHETapHas MOJEJb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO
AJpa;

e XapaKTEepU30BaATh MPUHLHUIIBI JCHUCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha MX OMHCAHHUSA (B TOM YHCIE: COUAOMETP, NATUYMKU
MOJIO)KEHUS, PACCTOSIHUSI M YCKOPEHHUs, pakeTa, HXOJO0T, OYKH, MEPUCKOIL,
¢oroanmnapaT, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKON, J03UMETP, Kamepa
Bunbscona), ucnonp3ys 3HaHHMS O CBOWCTBAax (DU3MUYECKUX SIBICHUH U
HE0OX0ouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

¢ CTIOJIb30BaTh CXEMbl M CXEMATHUYHBIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX NMPUOOPOB M TEXHOJOTUUYECKUX IPOLIECCOB MpHU
pelIeHNN y4eOHO-IPAKTUYECKUX 3a]1ad, ONTHYECKHE CXEMbI ISl TOCTPOSHUS
M300paKeHHI B TJIOCKOM 3€pKaJie U coOuparomie JuH3e;



 IPUBOJAUTH TPUMEPHl (HAXOAWUTH HH(POPMAIMIO O NpUMEpax) MNPaKTUYECKOTO
MCIOJIb30BaHuUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW KU3HU I 00eCTIeueHUs
0€30MacHOCTH IIpU OOpAIIEHUH ¢ TPUOOpPAMU U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHUsl 370POBbS U COOJIIOJCHHUS HOPM SKOJOTUYECKOTO TMOBEICHUS B
OKpY’KAIOLIEH CpeNE;

¢ OCYIIECTBJISITh MOMCK HH(pOpManuu (PU3NYecKkoro cojnepxkanus B WHTepHere,
CaMOCTOSITENIbHO  (OpMYNIHUPYysT  TOMCKOBBIM  3ampoc, HAXOAUTh  IyTH
onpeneieHusl JIOCTOBEPHOCTH TMOJyYeHHOM HH(OpManuu Ha  OCHOBE
MMEIOIIUXCS 3HAHUM U JONOJHUTEIBHBIX UCTOYHUKOB;

¢ CTIOJIb30BaTh IMPU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAYyYHO-MOMYJSPHYIO
JUTEPATYPY (PU3HUECKOTO COJEpKaHMs, CIPAaBOYHBIE MAaTepualbl, PECypPChl
cetu  UHrepHer, BiuageTh NpUEMAaMU  KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBaHusl UHPOPMAIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
MHQOpMaMM U3 HECKOJbKMX HCTOYHHKOB (DU3MYECKOr0 COAEpKaHus,
MyOJMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATEIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJb30BATh WM3YUYEHHBIA MOHSITUAHBIN
anmapaT HM3y4aeMoro pasjena (QU3MKU U CONPOBOXKAATh BBICTYIJICHUE
npe3eHTaluen ¢ yaéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a HA NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DjeKTpoMarHuTHOE 10Jie H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. ®usuka: 7-i kaacc: 6a30BbIM ypoBeHb: yueOHHK, 7 kiacc/ [leppimkun .M.,
NBanos A.U., Akumoneproe ooduiectBo «M3narensctBo «lIpocBemenue.

2. ®usuka: 8- kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacce/ [lepoimikua 1. M.,
NanoB A. U., AkiimonepHoe o6miectBo «M3maarensctBo «IIpocBemieHue.

3. ®usuka: 9-i kiacc: 6a30BbI YPOBEHb: YueOHUK, 9 kiacc/ [lepoimkun Y. M.,
I'yrauk E. M., BanoB A. U., [letpoBa M. A., AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. COopuuk BompocoB u 3ana4y no ¢puzuke. Jlykammk B.1. 7-9 k. —M.: [Ipocsernienue,
2010.-192c.

2. Temarndeckue TecTOBBIE 3amanusd 1 moArorosBku k ' MA. / aBT.- coct.: M.B.
boitnenko, O.H. Mupomkuna. — dpocnasib: OO0 «Akanemus pasButus», 2014.

3. KoHTpombHBIC U caMOCTOSTENbHBIE pabOTHI 1T Gu3HKe. 9 Kiacc: K yueOHuKy A.B.
[leprimikuna, E.M. I'ytHuk «®u3uka 9 kiace» / O.W. I'pomiiea. — M.: U3narenscTBO
«DKk3ameny», 2014.

4. CaMocCTOsITeNIbHbIEC U KOHTPOJIbHBIE pa0boThI-8 Kiace, A.E. Mapon, E.A. Mapon 2017

M. Jlpoda.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

[udposas oudauorexa IIOK- https://m.edsoo.ru/

Caiit "Pemy OI'D"  https://oge.sdamgia.ru/

BuneoomnsiTel Ha ypokax. — http:/fizika-class.narod.ru

Enunas xosekius nudpoBbiX 00pa3oBaTeIbHBIX PECYPCOB-
http://schoolcollection.edu.ru/catalog/

bubimoreka — Bcé o npeamery «Dusukay. — http://www.proshkolu.ru
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MHTepecHbie MaTepHalibl K YpoKaM (DU3HMKH TI0 TEMaM; TeCThI 110 TeMaM; HaTJISTHbIC
nocobust k ypokam. — http://class-fizika.narod.ru
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