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MMOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma 1o (Qu3nke OCHOBHOro o0mero o06pa3oBaHUs
cocTaBliecHa Ha OCHOBe TpeGoBaHWU K pe3yabTaTaM OCBOCHHS OCHOBHOU
o0OpasoBarenbHOI IPOTPaMMBI OCHOBHOTO oO1ero obOpasoBanus,
OpEJCTaBICHHBIX B  (eAepalbHOM  TOCYJapCTBEHHOM  00pa3oBaTeIbHOM
CTaHmapTe OCHOBHOro obOmiero oOpasoBanus (Ilpukaz3  MwuHucTepcTBa
npocsenieHust Poccutickoit @enepaunu Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHEHUH B (QenepanbHbIi TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT
OCHOBHOTO o0miero oOpa3zoBanusi’), QenepaibHONl paboueil  MporpamMmbl
yuebHoro npenmera «Puzuka», OOIl OO0 u yyebnoro miana I'bOY COL Ne 9
r.o. YamaeBck Camapckoili 0071acTH, a Takke Ha OCHOBE XapaKTEPHUCTUKU
IUTAHUPYEMBIX  PEe3yJIbTaTOB JTyXOBHO-HPAaBCTBEHHOTO PAa3BUTHS, BOCIUTAHUS U
coumanu3anuu  oOydaloluXcsi, TMPEACTaBIEHHBIX B paboueil mporpamme
Bocriutanusi 'bOY COII Ne 9.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUS
GuU3MKN Ha JAEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3mke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pe3ysibTaTaM OO0YUYeHHsI, a TAKXKe
MEXTPEMETHBIE CBSI3U €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejiaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3y4EHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOrO COJCp>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroIXCsl.

®dumzuka SBISIETCA  CHCTEMOOOPA3yOIIMM Ui €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHM3HUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUHM, H3y4aeMbIX XHUMHEH, OHUOIOTHel, acTpOHOMHUEH U (PU3NYECKON
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa,
npenocTaBisieT HambOoyiee SCHbIe OOpas3pl MPUMEHEHHUS HAyYHOTO METOo/a
MIO3HAHMS, TO €CTh CII0C00a MOTYYCHHS JOCTOBEPHBIX 3HAHUIA O MHpE.

OpnHa W3 TIaBHBIX 3ama4d (PU3NYECKOTO O0pa30oBaHUS B CTPYKType OOIIETo
o0pa3zoBaHusi COCTOMT B (hOPMHPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
WHTEepeca K HayKe Y 00y4Jaronuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINOJaracT OBJAJCHHE
CJICTYIOIUMHA KOMITIETEHTHOCTSMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUIHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHSTH SBJICHUS;
¢ OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICJIOBAHHS,



e MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYYHBIE 10KA3aTENbCTBA
TSl TIOJTYYEHHUSI BHIBOJIOB.

[lemn w3yuenus GU3MKH HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
onpeneneHsl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «®Pusuka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®@enepanuu, peagTu3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Konnernn MunucrepcrBa npocsenienus Poccuiickoit @eaepaunn (IpoTOKOII OT 3
nekabpst 2019 r. Ne T1IK-4BH).

Heau nzyyenus: pusuku:

e IPUOOpPETEHUE HWHTEpPEca M CTpEeMJICHUS OOy4YaroMIMXCS K HAay4YHOMY
U3YYEHHUIO TPUPOAbI, PA3BUTHE KX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e Pa3BUTHUE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCIIEN0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa W3y4YeHHUs] OCHOB
CTpOCHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popMUpOBaHUE TPEACTABICHUN O poiu (U3UKK I PA3BUTHS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npoecCHOHaNBEHOMN AeSTENHPHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHue 3THX LieJied mporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOIO

oO1ero odpa3oBaHusi 00ECEYMBACTCS PEIICHUEM CIIETYIONINX 3a1aY:

e IPUOOpETEHHE 3HAHUM O  JAUCKPETHOM  CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPHUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;

e IPUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3MUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TTOJYUYECHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pEHIEHUS MPOCTEUIIMX PpPaCYETHBIX 3a1ad ¢
UCIIOJIb30BAaHUEM bu3ngecKux MOJEeNeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HAOJIOAATh MPUPOJHBIE SIBICHUS U BBIIOJHSITH OIBITHI,
nabopaTopHble  pabOThl M AKCHEPUMEHTAIbHBbIE HCCICAOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ HMH(pOpManuend (GU3NIECKOro COAepKaHUs,
BKJIIOYAsi HTHPOPMALIMIO O COBPEMEHHBIX AOCTHXKEHUAX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OLICHHUBaHUE UH(OPMAIUY;



¢ 3HAKOMCTBO CO chepamu mpohecCUOHATBHOU AESTEIHHOCTH, CBI3aHHBIMH C
bu3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
Ki1acce — 68 yacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 gyaca B Helel0).

[Ipennaraemserii B mporpamMmMe 1o (usmnke nepeueHb 1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEH/IaTeIbHBIN XapaKTep, yUUTENb JeTacT BEIOOp MPOBEACHUS
7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpejiaraéMplx B pamMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa 1o (pru3mKe.

COJEP KXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SIBmeHus npupoxasl. DuU3MUECKUE SBICHUS:
MEXaHU4ECKUE, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd HW3Y4alT MPUPOIY.
EcTtecTBeHHO-Hay4YHbI METOJ IO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SIKCIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBSICHEHHE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JIIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. @uznyeckue npuOOpbl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue NEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO IpHOOpa.

2. N3mepeHnune pacCcTOAHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

4. OmnpeneneHue pa3MepoB MabIX TeJl.

5. M3mepenue temmeparypsl HpU NOMOIIM >KUAKOCTHOIO TEPMOMETPA H

JATYMKA TEMIIEPATYPHI.



6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THIOTE3bI: NAJbHOCTH IOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbllle, 4YeM OOJbIIe BBICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEeHUS 0 CTPOEHUH BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHue uactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temrnepatypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaJIIIMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenne nuddysum.

3. HabGmomenue  siBmeHWd,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM WM

OTTAJIKNBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMerpa aroMa METOJOM PSAOB (C  HCIOJIb30BaHHEM

dboTorpadmuii).

2. OnbITH IO HAOIIOACHUIO TEIIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe IBHXKEHUME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKECHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IMPU HEPABHOMEPHOM BUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHS.

SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3auMopencTBHe Tell KaKk NpUYMHA
W3MEHEHHsI CKOPOCTM JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTna.

Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuia ynpyroctd M 3aKoH
['yka. M3mMepeHue Cusbl ¢ TMOMOIIBIO AUHAMOMETpPA. SBJIEHUE TATOTEHUS U CHUJIA
TsokecTu. Cuita TshbkecTu Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuja TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHHMUeCKOro JIBHKEHUS Tela.

2. M3mepenue CKOPOCTH NPSAMOIMHENHOIO IBUKECHUS.



3. HaOmronenue siBJIeHUS WHEPLIHH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aWMOACUCTBUHU TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEJI.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON IPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B XKUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIbXKEHHUs Opycka WIIM IapuKa Mo
HaKJIOHHOU IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHUS (IedopMarium)
NPY>KUHBI OT MPUII0KEHHOUN CHUJIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS U YBETUUCHUS AaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJ€HHUS raza oT oO0béma, TemmepaTypsl. [lepemaua mnaBneHus
TBEPABIMU TEJIAMH, KUAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIECHUS >KUJIKOCTH OT TIIyOMHBIL. [ mapocraTmyeckuid
napagokc. Coobmaroiuecs cocynsl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHoro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha IOIPYKEHHOE B HUX Teso. BelTamkuaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaua naBiaeHUs KUAKOCTHIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBienue nercTBUs aTMOCHEpPHOTO JaBJICHHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHJIBI OT O0BEMA MOTPYXKEHHOW YacTH

Tela U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHHUS MUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.
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1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHON B
YKAJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJKUBAIOLIEH CHIbI, JIEWCTBYIOIIEH Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAUIKWBAIOIIECH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEéMa NOTPYyKEHHOU B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeomerpa UMM  KOHCTPYMPOBAaHHE JIOAKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [IpumeHeHue mpaBuia pPAaBHOBECHS phluara K OJIOKY.
«3omnoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIBHAS DHEPTHS.
[IpeBpalieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUU B APYTOW. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsle padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccrenoBanue yCcIIOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakKIOHHOM MJIOCKOCTH.

4. H3y4yeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUU.
8 KUIACC

Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKECHHUS MOJEKYJSIPHO--KHHETUYECKONM TEOPUM CTPOCHHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mogenu TBEPIOro, KHIKOIO M TIa3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucrannuueckue u amopgpusie tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIPHO--KUHETUYECKON TEOPHH.
CMaunBaHKe U KanWUIIpHBIE sIBIEHUS. TeIioBoe pacluupeHue 1 CxKaTue.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIUU:



Temionepeaaya u COBEpIUIEHUE paboTHI. Bues TeIJIonepeaaumn:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KonuuecTBo TemioTel. YaenbHas TEMIOEMKOCTh BEHIECTBA. TemiuooOMeH U
TEMJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IUIaBJICHUSA.
[TapooGpazoBanne u kouaeHcarus. Mcnapenwme. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
JABJICHHS.

BnaxxHocTh BO3ayXa.

DHeprus TOIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TernnoBble ABUTATEIN U 3aIIATA OKPYKAIOIICH CpeIbl.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenne nuddysum.

3. HaGmionenue siBneHni CMauyMBaHUS U KAWUISIPHBIX SBJICHUN.

4. HaOmroieHue TerjaoBOro pacuupeHus Tell.

5. M3mMeHeHue naBieHusi raza npu M3MEHEHUM OoObEMa M HarpeBaHUU WM
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTypshl.

Bune! Temonepenaumn.

OxJa)xJieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMHU CUJIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGnronenue KureHwus.

12. HaGnroeHue nocTosiHCTBA TeMITEpaTyphl P MJIaBJICHUU.
13. Mojenu Teru1oBEIX JIBUTaTEIEH.
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Jlabopamopuwie pabomul u onvimol.

1. OnbIThl 10 OOHAPYXKEHUIO JEHCTBUS CUJ MOJICKYJISIPHOTO IPUTSIAKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM UITK caxapa.

3. OmnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHMS ra3oB, JKUJIKOCTEH U
TBEPJIBIX TEJI.

4. OmpeneneHne NaBJICHAS BO3AyXa B OLTOHE MITIPHUIIA.

5. OnbITHL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [IaBJICHHUS BO3[yXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka rumnoTe3bl IMHEHHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.



7. HabGmiomenue w3MeHeHWs BHYTPEHHEW OSHEPrUM Tela B PE3ysbTaTe
TEeTJIoNepe a4y U padOThl BHEITHUX CHJI.

8. HMccrnemoBanue SIBIEHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJHOU U

ropsiueu BOJIbI.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEMJI000MEHE C HATPETHIM METATIMYECKUM HUITUHAPOM.

10. Onpezenenne yAelIbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uCIapeHusl.

12. OnpenesieHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHne yeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pasznen 7. diekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ted. J[Ba ponxa 3JIEKTpUYECKHX 3apsoB. B3aumonericTBue
3apsokeHHbIX  Tell. 3akoH KyrnoHa (3aBUCHMOCTh  CUJIBI  B3aUMOJIEHCTBUSA
3apsSOKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH ).

Onextpuueckoe mnosie. Hanpsyk€HHOCTh snexTpuueckoro mnousd. [lpuHumn
CYyHEPHO3ULINU JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
HNctouHukun mMOCTOSAHHOTO TOKA. JIeMCTBUSI 3IEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DNEKTPUUECKUHN TOK B KHUAKOCTSIX U ra3ax.

OnekTpuueckass uenb. Cuina  TOka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEJIbHOE COMPOTUBJIEHUE BElleCTBA. 3akoH Oma
I ydactka nenu. llocnenoBarenbHOoe UM mapajuleIbHOE  COCAUHEHHE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH 3JieKTpuueckoro Toka. 3akoH Jxoymns—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPeOUTeNnu 3IeKTpuuecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTBL.  B3anMOAEMCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MaruuTHoe mnoje 3eMJId U €ro 3HaueHue JJisl )KU3HU Ha 3emuie.
OmpiT  Opcrena. MarauTHoe T1OJie  JJIEKTpUYeCcKoro Toka. [IpumeHeHune
AJIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.
DNEeKTpOABUIaTENlb MOCTOSHHOTO TOKAa. Vcrmosib30BaHWE 3JIEKTPOJBHUraTeieii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBieHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DIIEKTPOreHepaTop. Crnioco0bl HOJIyYEHUS AIEKTPUYECKON SHEPIUHu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.
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25.

DnekTpu3anus Tel.

JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEIL.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MonennpoBaHHU€e CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlencTBUs ANEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B AKHUJKOCTH.

. 'a3oBBI1 pa3psa.

. U3mepenne cuibl TOKa aMIEpMETPOM.

. I3MepeHnune 3J1eKTpuIeCcKOro HarpsKeHUs BOJIBTMETPOM.

. PeocTtar 1 marazuH cCOnpOTUBIICHUH.

. BzanmoiencTBre NoCTOSSHHBIX MAarHUTOB.

. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonennpoBaHre€ MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ 1oJjie Toka. DJIEKTPOMArHUT.

. JlelicTBHE€ MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiEHUS 3JIEKTPOMATrHUTHOM UHAYKIIUH.

. OnbiTel @apanes.

. 3aBUCUMOCTh HAIPABJICHUS MHAYKIIMOHHOIO TOKa OT YCJIOBUM €ro

BO3HHUKHOBEHHUSI.
DIIeKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.
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OnpIThl MO HAONIOACHUIO DJEKTPU3AMM Tel WHAYKIMEH U 1pu
CONPUKOCHOBEHHH.

HccnenoBanve MAEUCTBUS SJEKTPUUYECKOTO I0JS HA MPOBOJHHUKU U
JUDJIEKTPUKHU.

COopka u npoBepka padbOThI JIEKTPUYECKON LIENU TOCTOSHHOTO TOKA.
W3mepenune U peryaupoBaHie CUIIbI TOKA.

N3mepeHne U peryiaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUUECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLAAN IOMNEPEYHOrO
CEYEHHS U MaTepHaa.



8. IIpoBepka mnpaBmiia CIHOKEHMS HANPSHKEHUW IIPU IOCJIEI0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna [ CWIBI TOKAa IIPU MAPAJIEIBHOM COEIUHEHUHN
PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIIYILIEr0 YePE3 PE3UCTOP.

11. OnpeenieHHe MOIIHOCTHA — DJIEKTPUYECKOrO0 TOKAa, BBIIEIAEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4epe3 JIAMIIOYKY, OT
HANPSDKCHUS HA HEW.

13. Onpenenenue KII/ narpeBarensi.

14. MccnenoBanue MarHUTHOTO B3aMMOJAECHCTBHS TIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHMTHOrO TOJII TNOCTOSHHBIX ~MArHUTOB INPHU  HX
00BEAMHEHNH U Pa3/ICICHUM.

16. MccnenoBanue NEUCTBUSA JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aUMOJEHCTBHUSA
KATYILKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHue AeMCTBUS MarHUTHOTO T0JIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PAOOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJL 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBJICHUSA SJEKTPOMAarHUTHOW WHIYKLIHMH:
VICCIIEIOBAHNE W3MCHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanbHass Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHMYECKOIo JBWKEHUS. PaBHOMEpHOE NPSMOJIUMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHelHOE JBrkeHue. CpelHsisi 1 MTHOBEHHas
CKOpPOCTBb T€Jia MPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsMoiMHeHHoe aBuxkeHue. CBoOOHOE
nagenue. OnsIThl ["anues.

PaBHoMepHOe nBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JInnenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopoit 3akon HeroTtoHa. Tperui 3akon HeroToHa.
[IpyHLIMO CynepnO3ULIUN CHIL

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHs: cujla TPEHUSI CKOJIbXKEHUS, CHUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Comnma. IlepBas kocMuueckass CKOpOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUkKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsixecTH.

Nmnynbe tena. IsmMeHenne mMmiynbca. IMmysabc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJ TSXKECTH, YHPYTroCTH,
TpeHusi. CBsA3b dHEepruu U padoThl. [loTeHnnanbHas sHeprus Tela, MOJHATOrO Hajl
MIOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus cxKaTtou npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMUeCKOro JBHKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHuE MyTe€d M TPACKTOPUWA ABUKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUSL.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmronenue ABMKEHUS Tesla MO OKPY>KHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Temexka» 1npu €€ paBHOMEPHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCUTETILHO KaOMHeTa QU3HKHU.
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7. 3aBUCHMOCTb YCKOPEHHMs Tejla OT MAacChl Tejaa M JEHCTBYIOLIEH Ha HEro
CHJIBL.

8. HabGmroneHnue paBeHCTBA CUII IPU B3aUMOJICHCTBUU TEll.

9. M3MeHeHHe Beca Tea IpU YCKOPEHHOM JIBH)KCHUM.

10. Ilepegava nMiynbca npy B3aUMOACHCTBUY TEIL.

11. [IpeobpazoBanusi SHEPTUH NPU B3aUMOICUCTBUHU TEJL.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabOmroieHue peakTuBHOTO ABM)KEHUS.

15. CoxpaHeHHE MEXaHUYECKON SHEPTHH ITPH CBOOOTHOM MaJICHUM.

16. CoxpaHeHHEe MEXAHUYECKOW SHEPIHH MPU JBUKEHNUHU TeJa N0 JeHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1. KoHcTpynpoBaHue TpakTa Ui pasroHa M JAIbHEHMIIEr0 PaBHOMEPHOIO
JBIKEHUS IIAPUKA WIH TEIEKKU.



2. OmpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa W JBYKCHUS
IapyKa 1o HaKJIOHHOW IIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUsI Teia MPU PABHOYCKOPEHHOM JBUXKEHHUH IIO
HaKJIOHHOU IUIOCKOCTH.

4. HccnegoBaHue 3aBUCHMMOCTH IYTH OT BPEMEHM NHPHU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

5. I[IpoBepka THIOTE3BI: €CIM TIPU PABHOYCKOPCHHOM JBWXKEHUH 0€3
HayaJbHOM CKOPOCTH IIYyTM OTHOCATCS KakK pPsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKN BPEMEHU OJIMHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CHJIbl TPEHUS CKOJBXEHHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodduIeHTa TPEHNUS CKOJIBKEHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ompeneneane  pabOThl CHIIBI  YyIIPYTOCTH TPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOABUKHOTO M TOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! SHEPTHUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUINTya. MaTeMaTH4eCKuid U NPYKMHHBIM MasTHUKU. [IpeBpaienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  kosneOanus.  BwiHyxkzaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBL. (CBolcTBAa MeXaHMYECKMX BOJH. [IpomonbHbie H
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOJ AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YOPYTOCTH.

HaOGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).

HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

Jlabopamopnsie padomul u onvimel.

1. OmpezgeneHre 4YacTOTbl M IepUoAa KOJEOAHMM MaTeMaTuuecKoro
MasiTHUKA.

o Uk w N



2. Ompenenennie 4acTOTHI U IEPHO/Ia KOJIEOAHM MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproa KOJIeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuUoAa KojieOaHUl rpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Ipysa.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KojeOaHuit
NPYKMHHOTO MasiTHUKA OT MACChI IPpy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana siexkTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoga cera. CKopocTh cBeTa. BOJgHOBBIE CBOICTBA
CBETA.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. HW3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOHIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsamonmHenHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. VMCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. ['J1la3 kak onTuyeckas cuctema. binm3opykocTe U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. CroxeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcust cBeTa.

Hemoncmpayuu.

1. IIpssMoIMHEWHOE PaCIPOCTPAHEHUE CBETA.

2. OtpaxkeHue cBera.

3. [lonyuyenue n300paskeHUil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. lIpenomiienue caera.



5. OnTuyeckuil CBETOBO/I.

6. XoJ Jydeil B coOuparomieil InH3e.

7. Xoz ydel B paCCEUBAIOLIEN JIUH3E.

8. IlomyueHnue n300pa>keHUI C TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOINA.

10. Mopmens rnasa.

11. PaznosxeHnue 6e10ro cBeTa B CHEKTP.

12. [lony4yenue 6eoro cBera nNpu CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia

IIaJICHHUS.

2. W3ydeHue xapakTepuCTUK H300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HMccnenoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIO».

4. IlomydeHnue n300paxeHuil ¢ TOMOIIbIO COOMPAIOIEH JIUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAONIOJACHHUM 4Yepes
[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

OmneiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v norioueHre cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykinonnas wMozens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€ED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprunt ConHIA U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HA IKUBbIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpsl U3IYyYEHHS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomoOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnydeHus: NpUpOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimaul.



1. HaGnroneHue CIuTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTUIIBI MO TOPMO3HOMY

nytu (o poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPHUTEIHLHO-00001IAIOIIIUI MOYJIb.

[ToBTOpUTENHEHO--0000IIAONTUH MOAYJIh IPEAHAZHAYCH I CHCTEMATH3aAI[UN
U 0000mEeHWs TPEIMETHOTO  COACPKaHWSIT ¥ OMbITa  JCSTEIHHOCTH,
pUOOPETEHHOTO TP U3YYECHUHU BCETO Kypca (PU3WKH, a TakkKe IS OJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy 10 (QHU3UKe IS O0ydaroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.

[Tpu m3y4eHNUM TAHHOTO MOJIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
NeATEILHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUUBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpPeIMETHBIX ~ IUTAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTeCTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKHE
SBJICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, peIaTh 3a7add, B TOM YHUCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIE.

[TpuHIMIIHATBFHO AEATEIHHOCTHBIA XapaKTep JAHHOTO pasfeNia peaan3yeTcs
32 c4€T TOro, uto OOydYarIIuMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX WM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHSTH
duznyecKre SIBICHUS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHON KHU3HU;

UCTIOJIb30BaTh HayYHbIE METOJIbI UCCIIETOBAHMS (DU3MUECKHUX SBICHUH, B TOM
qHCIIe 711 IPOBEPKU TUIIOTE3 M MOTYICHHUS TEOPETUIECCKIX BBIBOJIOB;

OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, TPAKTUIECKOTO UCTIOIB30BAHMSI PA3IMYHBIX UICTOUHHUKOB
PHEPrUH Ha OCHOBE 3aKOHA MPEBPAICHHSI U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPTHH.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
M OITUYECKHX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3NKY;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITI03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— chOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOI'0 € MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0rH4€eCKOr0 BOCIIUTAHUSA:

e — OpHUEHTALMsS Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 pelleHus 3a1ad B
o0JacTi OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOIEH CPEbI;

e — OCO3HaHHE TI00aJTbHOTO XapaKTepa SKOJIOTHYECKHX MpoOiieM M myTel ux
peLIeHMS;

e 8) azmanTanuM K M3MEHAIOIMMCH YCJIOBMAM COUMAJIbHON U NPHPOIHOH
cpeabl:

e — MOTPeOHOCTHP BO B3aWMOJEWCTBUM TMPH BBINOJHEHUU HCCIECJOBAHUA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUUYECKYIO
NEeSTENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OpMYJINPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHMS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOKHBIX INI00aIbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKe HA YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y oOyyaromierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIE TCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornyeckue AeicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI);

 YyCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS IS
000011IeHUs U CPaBHEHUS;

¢ BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

¢ BBISIBIISITh TIPUYMHHO--CJICAICTBEHHBIE CBA3M MPH HU3YYCHUHU (PU3NUECKUX
SIBJICHUI U TPOLIECCOB, JEaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIaTh THIIOTE3bl O B3aUMOCBS3X
($U3nUEeCKUX BETUYNH;

¢ CAMOCTOATEIBHO BBHIOMPATH CIOCOO pelieHus yueOHOM (u3ndeckoi 3a1a4uu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJXOAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

¢ HICII0JIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABJICHHOMY IJIaHY OIBIT, HECIIOKHBIM
¢u3nyecKuii SKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTrO
SIBJICHUS;

¢OIICHMBATh HAa TNPUMEHUMOCTh U  JIOCTOBEPHOCTb  HH(OPMAIHIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAaHUS MM SKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
pOBEAEHHOTO HAOIIOACHNUS, OIbITA, CCIIECOBAHUS;

 [POTHO3UPOBATh  BO3MOXKHOE  JajbHEWIIee  pa3BUTHE  (DU3HUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNIONIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

o IPUMEHSATH PA3TUYHBIE METOJbI, HHCTPYMEHTHI U 3alpOChl IpU IOUCKE U
orbope MH(OPMAIUM WU JAHHBIX C YYETOM MPEATIOKEHHON y4eOHOI
bu3ndecKoil 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMALIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

¢ CAMOCTOSITEJIBHO ~ BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  TpeACTaBICHUS
UHpOpMALlMM ¥ WUIIOCTPUPOBATh pElIaeMble 3a/a4d  HECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSAMHU.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

eB XoZe OOCYXAeHHs Yy4yeOHOro MaTepuana, pe3yJIbTaTOB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 33aaBaTh BOIPOCHI IO CYHIECTBY 00CYKAaeMOM TEMbI 1
BBICKA3bIBAaTh HJICW, HAICJICHHBbIC HA pElICHHE 33aJaud U TOAJIEpKaHHe
0J1aroxeraTeILHOCTH OOIICHUS,



e CONIOCTABIISITh CBOU CYXKJEHUS C CY)KJIEHUSMHU JIPYTHX YYaCTHUKOB JMAJIOTa,
oOHapyXUBaTh Pa3INYHe U CXOACTBO MO3UIIHII;

e BBIPQ)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIICI0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHIWBUIYaITbHOM
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

o IPUHUMATh 1IEJI COBMECTHOM JeSITeTbHOCTH, OPTaHU30BbIBATh IEHCTBHS 110
e€ JOCTM)KEHHUIO: pAaCHpeleNarTh poid, OO0CyXIaTh TPOLECCh U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOICH;

* BHITIOJIHATH CBOIO 4acTh pabOThl, AOCTUTas KaueCTBEHHOTO pe3ysbTara Mo
CBOEMY HAMpaBlICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHAMU KOMAaH/IbI;

¢ OIICHMBATh KAa4yeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsAX, TPEOYIOIIUX JIJIst
pereHus: GU3NYeCKUX 3HAaHUU;

e ODUEHTUPOBATHCS B PA3jIMYHBIX  MOAXOAAX  NPHUHATHUS  pelIeHUM
(MHIMBUAYyaTbHOE, TPUHATHE PENICHUS B TPYIIIE, NPUHITHE PEIICHUM
rpynIoin);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIIeHHs] PU3NYECKON 3aJauul WU
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPEIJiaraéMbie BAPUAHTHI PEIICHUH;

e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHOKEHHMS]  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NEeSATeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

¢ BHOCHUTh KOPPEKTUBHI B JEATEIHLHOCTh (B TOM YHCJIE€ B XOJI BBIMOJHEHUS
(Gbu3MYecCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAaHOBJIEHHBIX OIIUOOK,
BO3ZHMKIINX TPYHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIN U YCIOBUSM;

e CTaBUTH ce0s HA MECTO JAPYroro 4YeJOBeKa B XOJ€ CIopa Wi JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnur (PU3nuecKux 3aaad wid B
YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoro.

IMPEJMETHBIE PE3YJIBTATDBI

K konIy o0yueHus B 7 KJacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:

e ICTIOJIB30BATh MOHATHUS: (PU3MUECKHE U XUMUUYECKHE SIBJICHUS, HAOJI0IEeHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIBI (DU3UIECKUX BEIIUYUH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKUJKOE,
razoo0pa3Hoe), MeXaHUueCKoe JBUKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPaeKTOpHs, PaBHOACUCTBYIOIIAs cuia, Aehopmarius
(ympyrasi, IacTU4ecKkasi), HeBECOMOCTb, COOOIIAOIIUECS COCY/IbI;

e paznuuath siBieHUS (Auddy3us, TEIIOBOE NBIKCHHE YACTHIl BEIIECTBA,
PaBHOMEPHOE  JBIJKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpLHs,
B3aUMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MpPEeBpaIICHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUA B
OKpY>KalollleM MHpe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
NpUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUpoOJie, JCUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOIO J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BEIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHH;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeN U (PU3MUECKHE SBICHUS, WCIIONB3YS
bu3ndeckue BETWYMHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, Cwia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYECKass paboTa, MOUTHOCTH, TUICYO CHIIBI,
MOMEHT CHWJIbI, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUS MEXaHH3MOB,
KMHETHYECKass M TMOTEHIMAIbHAs SHEPTUs), MpU OMHCAHUM MPABUIBHO
TPakTOBaTh  (U3MYECKUH  CMBICH  HUCIHOJIb3YEMBIX  BEJIMYMH, HX
0003HaueHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, NpPU D3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

 00BSICHATD (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM UHUCIE U
B KOHTEKCT€ CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIISITh IPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 12
JIOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1auu B 1—2 1elCTBUSA, UCIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlINW3a YCIOBUSA
3aJjaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTAaBIATh (DU3HUECKUE
BEJIMYMHBI B (OPMYJIBI U IPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJIMYMHBI,

e pacrmo3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO pEIIUTh TMpPH MOMOIIH
($u3NYECKUX METOAOB, B ONTMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, [J€1aTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOICTB Tel: (pOpMYJIUPOBATH IPOBEPSIEMBIE MPEIIOI0KEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alIUChIBATh XOJ OIbITa U
(opMyIIMpOBaTh BHIBOBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BpEMEHU, MacChl Tena, 00bEMa,
CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
aOCOJIFOTHOM MOTPELIHOCTH U3MEPEHMUI];

* IPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BEIMYUHBI OT
JIPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKCHHS Tela, CHJIbI
TPEHUSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUSA, coOUpaTb YCTaHOBKY H
BBITMIOJHATh M3MEPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yJIbTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYECKHX BEIMYMH B BUJIC
NPEUIOKEHHBIX TAOMUI] W TPadUKOB, JEJAaTh BBIBOJABI 10 pe3yJbTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEpEeHHsI (U3MUECKUX BEITUYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHUS CKOJIBXKCHUS,
JaBJI€HHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JICHCTBYyIOIIas  Ha
NOTpYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AECHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpH
BBHITIOJTHEHHH HW3MEPEHUN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAYCHNE UCKOMOW BETTMYHHBI;

e COOJIO/IATh MpaBWJIa TEXHUKU 0€30IacCHOCTH MpH padoTe C J1abopaTOPHBIM
obopynoBaHuEM;

e YKa3bIBaTh MPUHIUMBI JEHCTBUS TPHOOPOB W TEXHHUUYECKHUX YCTPOUCTB:
BEChI, TEPMOMETp, IMHAMOMETp, COOOIIAIIIecs COoCcyabl, Oapomerp,
phIYar, OJBMKHBIA U HETIOBHKHBIN OJIOK, HAKIIOHHAS ITIOCKOCTB;

e XapaKTepU30BaTh NPUHIUIBI  JCHCTBUS  W3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOW HAa WX ONUCaHHA (B TOM YHUCIIE:
MOJIINITHAKH, yCTPOMCTBO  BOJOIMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUIECKOTO
UCTIONIb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKWU3HHU MJIA
obecnieyeHuss 0€30MacHOCTH TIpU  OOpaleHuu ¢ TOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBISITH  OTOOp UCTOYHMKOB wuH(popmanmu B HHTepHeTre B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HaHUW © TYyTéM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIIHIO, KOTOpas SBISIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BATh TIPW BBITIOJHEHUN YUYEOHBIX 3aJaHU HAYIHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYecKoro - coAepaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcel cetn MIHTEpHET, BIageTh npuéMaMi KOHCIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MHUCHhMEHHBIE W YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauU (PU3NIECKOTO COACPKAHUS, B TOM
quciie MyOMUYHO JeNaTh KpaTKhe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
WIN Y4eOHBIX HCCIEJIOBaHWH, MpPH H3TOM TPaMOTHO HCIIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COIMNpPOBOXAATH
BBICTYIUUIEHUE ITPE3EHTALIAEH;

eTIPY BBIMOJHEHUU YYEOHBIX TPOEKTOB M WCCIEAOBAHWHN paclpenemsiTh
00S13aHHOCTH B TpyNIl€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJla4aMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJl B  JCITCIBHOCTh  TPYMNIBI,  BHICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xoHIy o0yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIA:

* ICIIOJIB30BATh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OSHEpPrus, TEIJIOBOM [IBUTATElb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsll, ANEKTPUUYECKOE IMOJIE, TPOBOIHUKU
U JIUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pACUIMPEHHE M C)KaTue, TeIulolepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIMJUIAPHBIE SIBJICHUS, UCIAPEHHUE,
KOHJIEHCAIUsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHKE), KHUIICHUE,
Teruionepeaaya (TEeTIONPOBOIHOCTD, KOHBEKIIUS, U3ITy4YEHHUE),
AIIEKTpU3aLMs TEJ, B3aUMOJIECUCTBUE 3apANI0OB, AEHUCTBHUS DJIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHAYKIIHUS)
[0 OIMCAHUI0 MX XapaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

e PACIlO3HABATh  MPOSBICHHE  U3YYCHHBIX  (U3WYECKUX  SABJICHUA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MIOBEPXHOCTHOE HATSHDKEHWE M KaNWJULIPHBIE SIBJIICHHS B IPUPOJE,
KpUCTAJUIbI B Tpupopae, usznydeHue CoJiHIA, 3aMEpP3aHUE BOJOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JUIS JKM3HU Ha
3emiie, MOJISPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aa4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (HU3NUECKUX
SIBIICHUI;

* ONIUCHIBATh M3YUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HCIIONb3YS
dbu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJleJbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHAs TEIioTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOU



MAaIIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTh BO3AyXa, JSJCKTPUUECKUU 3apsf,
CHJIa TOKa, DJIEKTPUYECKOE HAMpsKEHHE, COMPOTUBICHHE MPOBOJHMKA,
yIeabHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta U MOIIHOCTh
DJIEKTPUYECKOTO  TOKa), IpU ONMCAHMM IMPaBWIbHO  TPAKTOBATH
(u3MYECKUN CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, O0O3HAUEHUS U €IUHULIBI
duznyecKux BENUYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JAHHYIO
$u3NYECKyI0 BEIUWYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

e XapaKTepU30BaTh CBOMCTBA Te€d, (PU3MUECKUE SBJIECHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpHUH
CTPOCHHS BEIIECTBA, MPHUHIIMUII CYNEPIO3UIUU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1711 yJacTKa LENu, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHHUs DSHEPrUM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €r0 MATEMaTHYECKOE
BBIpXECHHE;

¢ 00BSICHATH (PU3MUECKHE MPOLEeCChl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOrHYECKUX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (DU3MYECKUX SIBJICHUM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4u B 2—3 AEWCTBUA, UCIIOIBb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE AaHAJINW3a YCIIOBUSA
3aJ1a4M 3alUChIBaTh KPATKOE YCIIOBUE, BBISABIATh HEJOCTATOK JAHHBIX IS
pelIeHns 3aJauM, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€
pellieHusi, MPOBOJIUTh PacUYEThl M CPAaBHUBATH IIOJYyYEHHOE 3HAYCHUE
(bu3nYECKOM BETMYNHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaThb IPOOJIEMBbI, KOTOpPBIE MOYKHO pELIUTh MpPU MOMOUIU
(u3NYECKUX METO/OB, MCIOJb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIIEIATH
IpOBEPSIEMOE TPEIINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJICHUS UCCIIEA0BAHNUS, AETIaTh BBIBOIBL;

e IPOBOJUTH OTIBITHI 10 HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOMCTB TeJ (KaNWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3/1yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HAarpEBaHUs
Py U3JyYEHUU OT IBETa HM3Tydarouied (MOrjollaroeid) TOBEPXHOCTH,
CKOPOCTh HCIApEeHHs BOJABI OT TEMIEPATypbl XKUAKOCTH M IUIOMIANU €€
IOBEPXHOCTH, JJIEKTpU3aLMs Tl M B3aMMOJICHCTBHE AIIEKTPUUYECKUX
3apsA70B, B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHWTOB, BU3yaJIU3alLMs
MarHUTHBIX [0JIEH IOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO I10JISI HA
MPOBOJHMK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOWCTBA



AJIEKTPOJBUTATENS TIOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSCMBIE
IPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy/10BaHMS,
OTIMCHIBATh XOJ OMBITa U (POPMYIIUPOBATEH BEIBOJIBI;

e BBITOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIHHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HAMNPSXKEHUS C MCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3NYECKUX BEJIWYWH, CPAaBHUBATH PE3yJIbTATHI
WU3MEPEHU ¢ yIETOM 33aJIaHHON aOCOIOTHON MOTPENTHOCTH;

e IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BEIMYMHBI OT
JpPYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COTNPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUJIMHBI, IJIOIMIAIX MONEePEeYHOTO
CEUYEHUS U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UIYIIero 4epe3 IMPOBOAHUK, OT HANPSXKEHUST Ha POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEOBATEILHOTO W  MapajlIebHOTO  COEAUHEHUMN
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHsI, CIEAys NPEIIOKCHHOMY IUIaHy, (hpuUKCHpoBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCHUMOCTH B BHUIE TaOMUIl M TpapuKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEOBAHMUS;

e IPOBO/INTh KOCBEHHbIE UW3MEpeHUs (U3MYecCKUx BeNUUUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBICHUE MPOBOJAHMKA, padoTa U
MOTITHOCTh JJIGKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHs, COOUpaTh
HKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKIHH, U
BBIYHCIIATh 3HAUEHHUE BEJIMUUHBI;

e COONIOAATH MpaBUja TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oONUcCaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
NpPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJIBUTATENIb NIOCTOSIHHOTO TOKA),
UCIIOJIB3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUW M HEOOXOIUMBIE
dbu3nuecKue 3aKOHOMEPHOCTH;

e paCIlO3HABAaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIbHbBIC
npuboOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Henen ¢ mociueAoBaTesIbHbIM U MapajiyIeNIbHbIM COSUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIeTeH;



e IPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIONB30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM >KM3HU MJIA
oOecrieueHuss 0e30macHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaloLIeH cpeae;

¢ OCYIIECTBIISITH  MOUCK HWHPOpMAnuu  (PU3NYECKOTO  COACpNKAHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JOTOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH  HMH(OpMaIuio, KOTOpas
SBJISIETCA IPOTHUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* ICIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYEecKOoro - coAepXaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl cetd VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

¢CO37aBaTh COOCTBEHHbIE IUCHMEHHbIE W KpAaTKHE YCTHBIE COOOIICHHMS,
0000mIast wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yIbTaThl
POEKTHOM WJIM KCCIEeN0BATENbCKON AEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCMOJIb30BAaTh M3Y4YCHHBI TMOHATUHHBIA ammapar Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALUEH;

e[IPM BBHINIOJHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PU3UUECKUX
IPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3a7ladyaMHU, CJIECJUTh 32 BBHIMOJIHEHUEM IIJIaHa JACUCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaJ B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMOJEHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBIL OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOMIMXCS YMEHUA:

¢ ICIIONIb30BaTh  MOHATHS: CHUCTeMa OTcu€ra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ynmpyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPJOTO Telsla, paBHOBECHE, MEXaHUYECKUE KoJeOaHHs U
BOJIHBI, 3BYK, HMH(Pa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPHl UCIYCKAHUS W TOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAsI DHEPTETUKA;

epa3nuyaTh SBICHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHENHHOE MABM)KEHHE, CBOOOJIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAaKTUBHOE JIBIKCHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJeOaHUs), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpOCTPaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEJIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITYYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUM B
OKpy»KaromeMm Mupe (B TOM uuciae (U3MUECKUE SBJICHUS B MPUPOJIE:
MPWINBHI M OTJIUBBI, ABIKEHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMHU, 3XO, IIBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBCHHBIN
paaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
IPUPOIHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3MUECKHE SBICHUS, WCIIONB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MIHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC Tela, HWMIIYJIbC Tela, HMMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIbHAS DHEPTUs Tena,
MOJHSTOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NEPUOJT U YacTOTa KOJIEOAHWH, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHUS CPEAbl), IPU OMTUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauEHUA W EAUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIUE JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHUH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS U TPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUII OTHOCUTENbHOCTH [anuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UHCET



P SIICPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;

¢ O0BSCHATH (PU3WYECKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHUCIE W B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBISAThH
NPUYUHHO--CJIEICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WUJTM 3aKOHOMEPHOCTEHH;

e pelIaTh pacy€THhIC 3a7a4M (OMHUpaIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIME (DU3NYECKUE BEIIUYUHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alMChbIBATh KPAaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE JJISI PEIICHUS, TPOBOUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BEIMYUHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpU TOMOIIU
(bU3UMYEeCKUX METOJOB, HCIOIB3YS OMHCAHUE WCCICIOBAHUSA, BBIACISATH
POBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBEICHUS]  WCCJICNOBAaHMsI, JElaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJICHUHN U OIBITOB;

e IPOBOJIUTDH OMbBITHI IO HAOJIIOJACHUIO (DU3NUYECKUX SBJICHUNA WM PU3NYECKHUX
CBOICTB Ten (M3y4eHHE BTOpOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUS
OHEPTUHU, 3aBUCHUMOCTh IEpUOAa KoJIeOaHWN TPYXKUHHOTO MasTHUKA OT
MacChl Ipy3a M KECTKOCTU MPY>XUHBI U HE3aBUCUMOCTH OT aMILIUTYIbI
MajblX  KoJeOaHWM,  MPSAMOJMHEHHOE  pacHpoCTpaHEHUE  CBETa,
pasniokeHue 0enoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HUS B
IJIOCKOM 3€pKajie U CBOMCTB M300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIOJEHNE CIUIONIHBIX W JUHEHYATBIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
o00OpyIOBaHUs, OMNHCHIBATHL XOJ  ONBITA U  €ro  Pe3yJbTaThl,
(bopMyITHpPOBATh BHIBOIHI,

o IPOBOJINTH TPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUMN, OTMpeaesss
CpemHee 3HaueHUE U3MEPsIeMON BenW4YUHBI ((POKYCHOE pacCTOsSHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a U3MEpEeHUs
(M3MepUTEILHOTO TIPHOOpa);

e IPOBOJNTHh HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BETUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHUMOCTh MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, mepuoia
KOJIeOaHMI MaTeMaTH4eCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHus U YIJia MPeJoMIIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3nYecKuX BETWYWH B BUAEC TaONHII U TpaduKOB, IETIaTh BBIBOILI IO
pe3yapTaTaM MCCIeA0BaAHNUS;

¢ IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYHUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOIHOTO MajieHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHHUSI CKOJBKEHHs, MEXaHHueckas pabdoTa U MOIIHOCTb, YacToTa H
nepuoa  KojeOaHWH MaTeMaTHYecKOro W TPYKUHHOTO MAasTHHKOB,
ONTHUYECKas CWiIa CcoOWparomiei JHWH3bI, PATAOAKTHUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBIMOJIHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAa4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3YNIbTaThl C YYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

e COOITIO/IATH TIPaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOpHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIC TMPHU3HAKH HU3YYEHHBIX (PU3NYECKUX MOJENECH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIUJOMETp, NaTYMKH TIOJIOKECHHUS, PACCTOSHUA WM YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl W CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl IIf
MOCTPOCHUS N300paXEHH B IJIOCKOM 3€pKajie U cOOMparoiei TuH3e;

e IPUBOJIUTH MIPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKW3HHU MJIA
obecrieyeHuss 0O€30MacCHOCTU TIpU  OOpalieHuu ¢ TOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPeIe;

¢ OCYIIECTBIISITH  MOUCK  WHPOpMAuu  (PU3NYECKOTO  COACpNKAHHS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYS TOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTPEJEeNICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOUINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



* ICTIOJIB30BAaTh TPHU BBIMIOJHEHUN Y4YeOHBIX 3aJaHU HayYHO--TIOMYJISPHYIO
AUTEepaTypy (pHU3MUECKOro  CoAepkKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcbl cety HTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHPOpMAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpKaHMUS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOEKTHOM MM HCCIEI0BATENbCKON
NEATEIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BAThb  W3yYCHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONMPOBOXKIATh
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM duaekTpoHHbIe (HU(pPOBHIE)
Koutpoabnbie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE PecypChl
padoThI padoThI
Pa3nes 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
but6mmoreka [JOK
1.1 ®du3uka - HayKa O IpUpoe 2 https://resh.edu.ru/subject/lesson/2603/start/
butmmoreka [JOK
1.2 ®du3n4ecKue BEITUUNHBI 2 1 https://resh.edu.ru/subject/lesson/2602/start/
EcrecTtBeHHOHAY4YHBIN METO bubmorexa [IOK
1.3 - A 2 1 https://resh.edu.ru/subject/lesson/1526/start/
MMO3HAHUS
Wroro no pazneny 6
Pazgea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BelleCTBa
bubmuoreka [IOK
2.1 CtpoeHue BelecTBa 1 https://resh.edu.ru/subject/lesson/1533/start/
JIBMyKeHHEe U B3aMOICHCTBIE Bubmorexa LHOK
2.2 A 2 1 https://resh.edu.ru/subject/lesson/1534/start/
YaCTHI] BELIECTBA
but6mmoreka [JOK
2.3 ArperarHble COCTOSIHHSI BEIIECTBA 2 https://resh.edu.ru/subject/lesson/1532/start/




Hroro no pasgeny 5

Paznen 3. /IBu:xeHHe U B3auMo/ieiicTBUE TeJl

bubmuoreka [IOK
3.1 Mexannueckoe OBUKEHUE 3 https://resh.edu.ru/subject/lesson/1488/start/
butmmoreka [JOK
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 https://resh.edu.ru/subject/lesson/1531/start/
but6mmoreka [JOK
https://resh.edu.ru/subject/lesson/2756/start/
33 Cwuita. B 14 1 2
118, BB CHt https://resh.edu.ru/subject/lesson/2973/start/
Hroro no pasgeny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Jasnenue. llepenaua nasneHus Bubmuotexa [JOK
4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU 3 https://resh.edu.ru/subject/lesson/2971/start/
Y ra3aMu
bubmuoreka [IOK
4.2 JlaBineHue KuJIKOCTH 5 https://resh.edu.ru/subject/lesson/2598/start/
bubmuoreka [IOK
43 AtmocdepHoe naBieHNE 6 https://resh.edu.ru/subject/lesson/1535/start/
but6mmoreka [JOK
44 JleicTBUE )KUAKOCTH U raza Ha 7 1 3 https://resh.edu.ru/subject/lesson/2968/start/
MOTPYKEHHOE B HUX TEJIO https://resh.edu.ru/subject/lesson/2967/start/




Hroro no pasgeny 21
Paszgea 5. Pabora u MOIIHOCTH. JHEPrust
bubmuoreka [IOK
5.1 PabGora 1 momHOCTH 3 1 https://resh.edu.ru/subject/lesson/2965/start/
butmmoreka [JOK
5.2 IIpocThie MEXaHU3MBI 5 1 https://resh.edu.ru/subject/lesson/2963/start/
but6mmoreka [JOK
53 MexaHnueckas SHeprus 4 1 https://resh.edu.ru/subject/lesson/2597/start/
Uroro no pazgeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KVIACC

KosanuyecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U duaekTpoHHbIe (HU(pPOBbHIE)
Koutpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TenioBble IBJIEHUA
but6mmoreka [JOK
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://resh.edu.ru/subject/lesson/1533/start/
but6mmoreka [JOK
https://resh.edu.ru/subject/lesson/2595/start/
1.2 TerutoBble TPOLECCHI 21 1 5 https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/28/
Uroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
DNeKTpUYECKHE 3apsiibl. bubmuoreka [JOK
2.1 3apspKeHHBbIE Tena U UX 7 1 https://resh.edu.ru/subject/lesson/2983/start/

B3aHlMOJEICTBHE
bubmuoreka [IOK
https://resh.edu.ru/subject/lesson/2591/start/

ITOCTOSTHHBIN 3JIEKTPUYECKUI https://resh.edu.ru/subject/lesson/2982/start/

2.2 20 1 7 .

TOK https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
but6mmoreka [JOK

2.3 MarHuTHEBIE BICHUS 6 1 1.5 https://resh.edu.ru/subject/lesson/2978/start/




bubmnoreka [IOK
https://lesson.edu.ru/lesson/8afddal2-cd41-

2.4 DneKTpoOMaruuTHast UHIYKIUS 4 4b44-a673-
2303e1b3b48f?backUrl=%2F03%2F09
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOI'PAMME




9 KJIACC

KoanuecTBO 4acoB

Ne HaumenoBanue pa3jiesioB u duaekTpoHHbIe (HU(pPOBbHIE)
Kourpoabnbie IIpakTnueckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasznen 1. Mexannuyeckue siBJeHUSA
Mexannueckoe OBUMKEHUE U bubmmorexa [IOK
1.1 a 10 1 https://lesson.edu.ru/03/09
CHOCOOBI €ET0 OIUCAHUS
but6mmoreka [JOK
1.2 B3aunmMmoneiicTBue e 20 1 3 https://lesson.edu.ru/03/09
bubmuoreka [IOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://lesson.edu.ru/03/09
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue K0Je0aHUA M BOJHBI
bubmuoreka [IOK
2.1 Mexannueckue KoJeOaHns 7 3 https://resh.edu.ru/subject/lesson/3020/start/
bubmuoreka [IOK
2.2 MexaHuyeckue BOJIHBI. 3BYK 8 1 3 https://resh.edu.ru/subject/lesson/3017/start/
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJE U 2 bubmuoreka [JOK

3.1

OJICKTPOMAardauTHBIC BOJIHBL

6

https://resh.edu.ru/subject/lesson/3012/start/




https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3008/start/

Hroro no pazneny 6
Pa3znen 4. CBeToBbBIC SIBJIEHHUS
bubmuoreka [IOK
41 3ako ACIIDOCTDAIE cBeTa 6 https://resh.edu.ru/subject/lesson/3007/start/
. KOHBI IIPOCTPAHEHUS CBET
pactpocTp https://resh.edu.ru/subject/lesson/3006/start/
but6mmoreka [JOK
4.2 JIMH3BI 1 ONTUYECKHE TPUOOPHI 6 https://resh.edu.ru/subject/lesson/3003/start/
Pasnoxxenue Georo csera B bubmmorexa LIOK
4.3 3 https://resh.edu.ru/subject/lesson/3000/start/
CIIEKTP
Hroro no pazneny 15
Pa3znen 5. KBanToBbBI€ SIBJIEHUA
Hcmyckanue u oriaomeHne buGmuorexa LIOK
5.1 M B 4 https://resh.edu.ru/subject/lesson/2996/start/
CBETa aTOMOM
bubmuoreka [IOK
5.2 CTpoeHue aTOMHOTO siapa 6 https://resh.edu.ru/subject/lesson/2997/start/
but6mmoreka [JOK
53 S nepHble peakuu 7 https://resh.edu.ru/subject/lesson/2990/start/

https://resh.edu.ru/subject/lesson/1544/start/




Hroro no pazneny

17

Paszgea 6. [loBTopuTE 1bH0-00001IAOIIMH MOYJIb

[ToBTOpenue u 00o0IIEHNE

but6mmorekxa [JOK
6.1 conepami Kypea usmkn 3a 7- ? 2 https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME
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