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INOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TPeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHOM
nporpammsbl, npencrasieHHbix B @I'OC OO0, a Taxxke ¢ yuérom (enepanbHOi pabodelt mporpaMmbl
Bocnutanus u Konueniuu npenogaBanus yueOHoro npeamera «Ou3znkay.

Conepxanue mporpamMmbl 1Mo (HU3UKE HampaBieHO Ha (OpMHUPOBAHUE €CTECTBEHHOHAYYHOU
IpPaMOTHOCTH O0YyYaroIIMXCsl ¥ OPraHu3alUI0 N3ydyeHUs (PU3MKU Ha JIeATeIbHOCTHON OCHOBe. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peanuzanuu tpeboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ybTaTaM 00Y4eHUs, a TAK)KE MEKIPEAMETHBIE CBSI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUsL.

[Iporpamma 1o gu3uKe ycTaHaBIMBAaeT paclpesieleHne yueOHOro Marepuania 1o rojam odydeHus (1o
KJlaccaMm), IIpey1aracT MpUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUEHHS] TEM, OCHOBAaHHYIO HA JIOTUKE pa3BUTHUs
IIPEIMETHOTO COJIEPKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IETbI0 OKa3aHUSI METOJMYECKOM MOMOIIU YYUTEIIO B CO3JaHUU
paboueil nmporpamMmsl 10 y4eOHOMY ITpEIMETY.

dusnKa SABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY
(du3nyeckre 3aKOHbI JIeXkKaT B OCHOBE ITPOLIECCOB U SIBJIICHUH, H3ydyaeMbIX XUMHEH, Onoioruei, acTpoHoMHen
u (Qu3nueckoil reorpaduell, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KApTHHY MHpPa, HPEIOCTABIISET
HauOosiee siCHbIe 00pa3lbl NMPUMEHEHUS HAyYHOrO METoJa IO3HAHUSA, TO €CTh CIOCcCO0a MOIy4eHUs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa M3 IIaBHBIX 337134 (PU3MYECKOro 00pa3oBaHMs B CTPYKType 00Iero oOopa3oBaHMs COCTOUT B
(bopMHpPOBAHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcsl.

N3zyuenne ¢uszuku Ha 0a30BOM ypOBHE MPEAIOJIAraeT OBIAJCHUE CIEAYIOUIMMU KOMIIETEHTHOCTSIMU,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHSATD SIBICHUS,
OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;
MHTEPIPETUPOBATH JaHHBIE M UCII0JIB30BATh HAYYHBIE OKA3aTEIbCTBA JJIS IOTYYEHHSI BBIBOJOB.

Henu w3ydenust pU3MKM Ha ypoOBHE OCHOBHOIO 00IIero oOpa3oBaHus ompenerneHsl B Konuenuu
npemnojiaBaHus yueoHoro npeamera «Pusnka» B 00pazoBaTeabHbIX opranuzanusax Poccuiickoit deneparuu,
peayn3yIolMX OCHOBHBbIE 00IIe00pa3oBaTeIbHble MPOrpaMMbl, YTBEpKAEHHON pemeHneM Kosieruu
MunucrepcTBa npocserienus Poccuiickoit denepanyu (mporokoi ot 3 aekadps 2019 r. Ne [TK4BH).

Henu usyvyenus puznku:

MpUOOpETEeHNE MHTEpPEeCca U CTPEMIICHMSI OO0YYaIOIIMXCS K HAYYHOMY HM3YUYEHHUIO MPUPOJBI, PA3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MT03HaHUs U (POPMUPOBAHNE UCCIIE0BATEIHCKOTO OTHOILICHUS
K OKPYXKaIOLIUM SIBIICHUSM;

(¢bopMHpOBaHHE HAYYHOIO MHPOBO33PEHMsI KakK pe3yjbTaTa H3Y4YEHHsS OCHOB CTPOEHHUS MaTepuu H
(byHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHUE TPEJCTABICHUA O POJIU (PU3UKU AJI PA3BUTHS JIPYIMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE TIPEICTABIICHUIA 0 BO3MOXHBIX chepax Oymyiiet mpodecCHoHaTbHON e TeTbHOCTH, CBSI3aHHOM C
($U3MKOI, MOATOTOBKA K AajbHENIIeMy 00YYEeHHUIO B 3TOM HAIPABICHUH.

JlocTmkeHne 3TUX LeJell mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
o0ecreynBaeTcs pelieHueM CIeIyoNuX 3a4ay:
proOpeTeHne 3HaHUI O TUCKPETHOM CTPOSHHUH BEIECTBA, O MEXaHWYECKUX, TEIJIOBBIX, IJIEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBICHUSX;

MpUOOpeTeHne YMEHUIN OMUCHIBATH U OOBICHATH (PU3MUECKHE SBICHUS C MCIOJB30BAHUEM MOTYyYEHHBIX
3HAHUU;

OCBOEHHE METOJIOB PEILIEHUs] MPOCTEHIINX Pacu€THBIX 33Jay C HCIOJIb30BaHHWEM (U3NYECKUX MOJENEH,
TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pasBuUTHE YMEHHMH HaOII0aTh MPUPOJHBIC SIBIEHHUS M BBIIOJHATH OIBITHI, JIAOOPATOpHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIICAOBAHUS C UCTIOIb30BAHUEM N3MEPHUTEIBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB pPabOTHI ¢ WHpOpMaIel (U3NUECKOro COACp)KaHMsI, BKIIOYas HHEPOPMAIHIO O
COBPEMEHHBIX TIOCTHKECHUAX (DU3MKH, aHATIN3 U KPUTHUYECKOE OLIEHUBaHUE HH(POPMALINY;



3HaKOMCTBO cO cepamu mpodecCHOHATBHON IeATEbHOCTH, CBS3aHHBIMU C (DU3MKOH, U COBPEMEHHBIMHU
TEXHOJIOTUAMHU, OCHOBAHHBIMHU HAa JOCTHMIXXCHUAX (1)I/I3I/I‘ICCKOI>’I HAayKH.

Ha mn3yuenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO 00I1IeT0 0Opa3oBaHusi oTBOUTCs 238
4yacoB: B 7 kiacce — 68 uacoB (2 yaca B Henento), B 8 kiacce — 68 vaco (2 vaca B Hemeno), B 9 kiacce —
102 Jaca 3 Jaca B HEJICITIO).
[Ipeuiaraemerii B mporpamMMe 1o (U3MKE TepeueHb JabopaTOpHBIX padOT W ONBITOB  HOCHUT
PEKOMEH/IATENIbHBIA XapaKkTep, YYUTENb JejacT BbIOOp MpoBelNeHHs Ja0OpaTOPHBIX PAadOT M ONBITOB C
yu4€TOM HMHIUBUAYAJTbHBIX OCOOCHHOCTEH O0Oy4aromuxcs, CIHCKAa OJKCIEPUMEHTAIBHBIX 3aJaHHid,
npeJylaraeéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3HKe.

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUPA.

®dusnka — Hayka o npupoze. ABneHus npupoabl. Ousndeckue SBICHUA: MEXaHUYECKUE, TEIUIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BenuuuHBL. M3Mepenne ¢usmueckux BenuunH. Dusmueckue mpubopsl. [lorpentHocTs
n3MepeHuil. MexxayHapoaHasi CucTeMa eIMHULI.

Kak ¢m3uka m apyrue ecrecTBEHHbIE HAyKH HW3YYalOT NPHPONY. ECTeCTBEHHOHAYYHBIH METOJ
MO3HAHUS: HAOIOIEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT 110 IPOBEPKE
TUIO0TE3, 00BsICHEHNE HA0IF01aeMOT0 siBieHus. Onucanne GU3NIecKuX SBICHUH ¢ TOMOIIBIO0 MOJICIICH.

/emoncmpayuu.
1. MexaHuueckue, TEMIOBbIE, INEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®wuznveckue MpUOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHUI aHATOTOBBIM M IU(POBBIM IPHOOPOM.
Jlabopamopuusie padbomot u onvimet.
Omnpenernenue LEeHbl AeJIeHNs MIKaJIbl K3MEPUTEILHOr0 puodopa.
N3mepenue paccTOsIHUM.
N3mepenune 06bE€Ma )KUIKOCTH U TBEPIOTO TeENA.
Onpenenenne pasMepoB MaJlbIX TeJl.
N3mepenue remneparypsl py HOMOIIM XKUAKOCTHOTO TEPMOMETpPA U AaTYUKA TEMIIEPATyphI.
[IpoBenenue wnccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IOJETA IIAPHKA, IMYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIE BBICOTA ITYCKA.
Pazgen 2. [lepBoHayajibHbIE CBEIEHHS 0 CTPOCHHHU BellecTBa.
CrpoeHne BelecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOIIUE JUCKPETHOE
CTpOEHHE BEIECTBA.

JIBmkeHne 4dactul BemiecTBa. CBSA3b CKOPOCTH JBMKEHMS YacTHIl C TeMmIeparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzanmonelicTBre 4acTull BelecTBa: MPUTSHKEHUE U OTTAJIKUBaHHE.

ArperaTHble COCTOSTHUS BEILIECTBA: CTPOCHME T'a30B, )KUIKOCTEH M TBEPABIX (KPUCTAIUIMYECKHX) TEl.
B3aumocBs3p MeXay CBOWCTBaMHU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHHUSIX M UX aTOMHOMOJEKYJISPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabGmronenune O6pOyHOBCKOTO JBUKCHHSI.
2. Hab6monenue quddysun.
3. Habmonenue saBneHuit, OObACHAIONIMXCS MPUTKEHUEM UM OTTAIKMBAHUEM YacTHUI] BELIECTBA.

Jlabopamopnusie padbomot u onvimot.

1. Omenka quameTrpa aToMa METOJIOM PSAOB (C UCTIOJIb30BaHUEM (hoTorpadumii).
2. OnbITHI IO HAOTIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKEHUSL.

Pasznen 3. /IBuskeHHe ¥ B3aUMOAelCTBHE Tell.

MexaHnnueckoe BUkeHue. PaBHOMepHOE 1 HepaBHOMeEpHOE BuAKeHHE. CKOpocTh. CpeqHssi CKOPOCTh
IIPU HEPABHOMEPHOM JBUKEHUHU. PacuéT myTH v BpeMeHHU JBUKEHUS.

SIBnenne wuHepuuM. 3aKOH HMHepuUuHU. B3aumopeicTBue Ten Kak NPUYMHA HM3MEHEHMsI CKOpPOCTU
NBUKeHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BeniecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.
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Cuna Kak xapakTepucTuKa B3aumoaercTBus tei. Cuia ynpyrocty u 3akoH ['yka. Mi3mepeHue cuibl ¢
IMOMOIIIBKO JUHAMOMCTpPA. SIBJIeHHWE TATOTEHUS U CUJIA TSHKECTH. CI/IJIa TAKCCTHU Ha APYIrux IJIAHCTax. Bec
tena. HeBecomocth. ClioxkeHHne Cuil, HalpaBJICHHBIX MO OJHOW mpsiMmoi. PaBHopelcTByromas cui. Cuita
TpeHus. TpeHUe CKOJIbKEHUS U TPEHUE ITOKOs1. TpeHue B IpUpOIe U TEXHUKE.

Jlemoncmpavuu.
Habnronenne MexaHn4ecKoro IBUKECHUS Tela.
N3mepenue ckopocTy NpSMOIMHEWHOTO IBUKCHHUS.
Habnronenue siBieHus! HHEPIHH.
Habntoienne usmeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHHE Macc 10 B3aUMOJECHCTBHIO TEL.
CrnosxeHue cui, HallpaBJIEHHBIX 110 OIHOM MPSMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHune cKOpOCTH PABHOMEPHOIO ABUKEHHUSI (IIAPUKA B HKUAKOCTH, MOJIEIIN JIEKTPUYECKOTO
aBTOMOOWJIA U TaK Jiajee).
Omnpenenenue cpeHe CKOPOCTU CKOJBXKEHHS OpyCKa WM IIapUKa M0 HAKJIOHHOM IIIOCKOCTH.
Onpenenenye IIOTHOCTU TBEPIOTO Tea.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCIMOCTh PACTsHKEHUS (ehopMaliin) Npy>KUHBI OT MPUIT0KEHHON
CHJIBI.
5. OmnbITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca Teja U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paznea 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

Hasnenne. CriocoObl YMEHBIIICHHS U YBETTMYEHUs JaBieHud. J[aBneHue raza. 3aBUCUMOCTD JaBJICHUS
raza or o0béma, Temmnepatypsl. [lepenaua naBneHus TBEPABIMU TEJIaMH, >KMJIKOCTSAMHU U ra3aMu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbIL. 3aBUCUMOCTH JAaBIEHUS KUJIKOCTH OT TNyOuHbI. ['HapocraTudeckuii
napaaokc. CooOmiaronuecs: cocybl. [ napaBindecKkue MexaHu3Mbl.

Atmocdepa 3eman u arMmocdepHoe AaBieHue. [IpHuuHBI CyIIeCTBOBaHHs BO3AYLIHONW 000JIOUKU
3emimn. Ot Toppuuerun. M3mepenue atmochepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! /Ui u3MepeHust arMoc(epHOro JaBIeHHUs.

JleficTBUE XKMIIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TeJo0. BheITalkuBaromas (apXuMenoBa) cuia.
3akoH Apxumena. [lnaBanue Ten. BozgyxonnaBanue.
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Jlemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS T'a3a OT TEMIEPATYpHI.
[Tepenaua naBieHHs KUIKOCTHIO U Fa30M.
Coobmuratommuecs: cocy/ibl.
I'mppasnnueckwmii mpecc.
[IposiBnenue neicTBUs aTMOCGHEPHOTO 1aBICHHUS.
3aBHUCHMOCTD BHITAIKUBAIOMIEH CHIIBI OT 00bEMa OTPYKEHHON YaCTH TeJla ¥ TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOMW KUKOCTH.
VYcnoBue miaBaHus Tel: IUIaBaHUE WIM TOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS
IUTIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.
HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BEMA MOTPYKEHHON B )KUIKOCTh YaCTH Tea.
OrnpenenieHne BRITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJNO, HOTPYKEHHOE B )KUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BHITAIIKMBAIOIICH CUJIBI, IEHCTBYIONICH Ha TENIO B )KUJIKOCTH, OT MAaCChI

Tena.
4. OnbITbl, JEMOHCTPUPYIOLIME 3aBHCUMOCTb BBITAJKUBAIOLIEH CHIIbI, JEUCTBYIOIIEH Ha TEJO B
KHUJKOCTH, OT 00BbEMA MOTrPYKEHHOM B KUIKOCTh YaCTH Te€Ja U OT MJIOTHOCTH JKUIKOCTH.

5. KoHcrpyupoBanue apeoMeTpa Wi KOHCTPYHUPOBAHKE JIOJKHU U ONIPeiesieHre €€ Tpy30M0AbEMHOCTH.
Pa3nea 5. PaGoTa m MomHOCTH. JHEprus.
Mexanunyeckas padota. MomHOCTb.
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[IpocTtble MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBmio paBHOBecHs pbluara.
[IpumeHeHune mpaBuiia paBHOBECHS pblyara K OJOKy. «3osotoe mpaBuio» Mexanuku. KIIJ[ mpoctsix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexanunyeckas sHeprusa. Kunermyeckas W noreHuuanbHas dHeprus. lIpeBpamienue omHoro Buia
MEXaHUYECKON SHEPTHUHU B APYroil. 3aKOH COXPAaHEHUs DHEPIMH B MEXaHUKE.

Jlemoncmpavuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuusie padbomot u onvimot.

1. Ompenenenue pabOTHl CHIIBI TPEHHUS NPU PABHOMEPHOM [BHXKEHUU Tejla MO TOPU3OHTAIBHOM
IIOBEPXHOCTH.
2. VccnenoBaHue ycioBUM paBHOBECHS pbluara.
3. Usmepenne KI1J] HakITOHHOM MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHHS] MEXaHHUUECKON SHEPTHH.
8 KJIACC

Pa3nea 6. TenJioBble siBJIeHUA.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TE€OpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB U MOJIEKYJI. ONBIThL, TOATBEPKIAOIINE OCHOBHBIE MIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucramimueckue u amopHbIe
tena. OObSICHEHHE CBOICTB ra3oB, >KMJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUW MOIEKYISPHO--
KMHETHYecKoi Teopun. CMauMBaHKE U KallWJUIIpHBIE ABJIeHUs. TernnoBoe pacliupeHre 1 cxaTue.

Temneparypa. CBA3b Temmeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHUKEHUs dYacTHll. BHyTpeHHss
sHeprusa. CnocoObl M3MEHEHHWs BHYTPEHHEH OSHEPruH: TEIUIoNepenaya W COBEpUICHHE paboThl. Bubl
TEIJIONEepeIayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUCHHE.

KonunuecTBo TermioTsl. YienbHas TEMJIOEMKOCTh BElIECTBA. TemIoOOMEH U TEMJIOBOE pPaBHOBECHE.
VYpaBHenue temnoBoro Oamanca. [lnaBieHue M OTBepAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y IeNbHAS
teriota TuiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Mcmapenwe. Kumnenue. YnuenbHas Teriora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO AABICHMSL.

Brnaxnocts Bo3yxa.

OHeprus TOIIMBA. Y JeNIbHAs TEIUIOTa CTOPAHHUS.

[Tpunnuns!r pa®otsl TernoBbix asurateneid KIIJ| temnoBoro nsurarens. TemyioBele IBUraTeNnu u
3alUTa OKPYKAIOLIEN CPEIB.

3aKOH COXpaHEHMsI U IIPEBPAIlIEHUs YHEPTUU B TEIUIOBBIX MPOIECcCaX.

Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JIBUYKEHUSI.
Habmronenue nuddysum.
HalGmronenue siBeHuit cMaunBaHus M KalTWJUISIPHBIX SIBJICHUN.
HabmtoieHue TernaoBoro pacumpeHus Tedl.
N3menenne naBieHus ra3a npyu U3MEHEHUH 00hEMa M HAarpeBaHUU UITH OXJIXKICHHH.
[IpaBuiia u3MepeHus TeMnepaTypebl.
Bune! Teronepenayn.
OxJax/ieHre Ipy COBEPIICHUH PadOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEIIHUMHU CHIIAMH.
0. CpaBHeHUE TEIIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
1. HaGnroneHnune KumeHusl.
2. HabmroieHue moCTOSTHCTBA TeMIIepaTyphl TIPH TIJIaBICHHUH.
3. Mojeny TerIoBbIX ABUTraTeeH.
Jlabopamopmuvie pabomul u onvimel.
OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSKCHHUS.
OMnBITHI IO BBRIPANTUBAHUIO KPUCTAIIIIOB MTOBAPEHHOM COJIM M caxapa.
OMnBITHI 110 HAOTIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEIL.
Omnpenenenue AaBieHus BO3Ayxa B OaJlJIOHE MINPHIIA.
OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh JIaBICHUS BO3AyXa OT €ro o0bhEMa W HArpeBaHUS WU
OXJIaX/ICHUSI.
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6. IlpoBepka rumoTe3bl JTUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA XKUIAKOCTH B TEPMOMETPHUYECCKOM
TpyOKe OT TeMIeparypsbl.

7. HaOmrogenue u3MeHEHUS BHYTPEHHEW HHEpPrHM Tella B pe3ysbTare TeIionepeaadyd U padoThl
BHEIIIHUX CHIL

8. MHccrnenoBanue siBJIeHUS TEII00OMEHA TPU CMEITMBAHUU XOJIOJHON M TOPsTUEii BOJIBL.

9. Omnpexenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH TMpH TEIJIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

10. Onpenenenue yaeabHON TEIUIOEMKOCTH BEIIECTBA.

11. VccnenmoBanue mpoliiecca uCrapeHus.

12. OnpezneneHre OTHOCUTENLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHOM TEIUIOTHI TUIABICHUS JIbA.

Pazgen 7. DinekTpuyecKue 1 MAarHUTHbIE SIBJICHMS.

Onektpuzanus Ten. JIBa pojia 3JIeKTpUYECKUX 3apsiioB. B3zaumojencTBue 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHUJTBI B3aUMOJICHCTBUS 3aPsKEHHBIX TEJ OT BEJIMYUHBI 3apPSAI0B U PACCTOSHUS MEXKIY
TEJIaMH).

DOnektpuueckoe rmone. Hampspk€HHOCTH — anekTpuueckoro mois. [lpuHmun — cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocurtenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIA dsieKkTpuueckuil 3apsia. CTpoeHue aToma.
[IpoBOAHMKY U AUBIEKTPUKHU. 3aKOH COXPAHEHHS AIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS SJICKTPUUECKOTO ToKa. ICTOUHUKH MOCTOSTHHOTO TOKA.
JIefcTBUS 3JIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJICKTPUUCCKUN TOK B KUJIKOCTAX U
razax.

Onextpuueckas uenb. Cuia TOKa. OieKkTpuueckoe HampspbkeHue. CoNnpoTHBIIEHHE NPOBOJHUKA.
VYaensHOE cOmpoTUBIICHHE BellecTBa. 3akoH Oma ans yyacTtka nenu. [locnenoBarensHoe U mapaijielibHOe
COEJIMHEHHE ITPOBOJHUKOB.

PaGora u MomIHOCTH 3eKTpuyeckoro Toka. 3akoH JDxoyns—JleHna. DnekTpuyeckue IMenu |
MOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTostHHBIE MarHUTHL. B3anMo/ieiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoOE 1oJie
3emMiiM W ero 3HaueHue A Ku3HU Ha 3emie. OnblT Dpcrena. MarHuTHOE MOJe 3JEKTPUUECKOro TOKa.
[IpuMeHeHHEe »HIIEKTPOMAarHUTOB B TeXHUKE. JleficTBMe MarHUTHOTO MOJs Ha TPOBOJHUK C TOKOM.
DNeKTpoABUTaTeIbh MOCTOSHHOTO TOKa. Vcronb3oBaHue 3J1€KTpoIBUraTeNIel B TEXHUYECKUX YCTPONCTBaX U
Ha TPaHCIIOpTe.

Onpitel @apajnes. SBneHue 3yeKTpOMarHUTHOM WHAYKIMU. [IpaBuino JleHma. DnexTporeneparop.
CriocoObl MONy4YeHUsl DSJIEKTPUYECKON HHEepruu. DJIEKTPOCTAHIMM Ha BO30OHOBIIEMBIX HCTOYHHMKAX
SHEPIUu.

Hemoncmpayuu.

DJIeKTpu3anus TeNl.

JIBa pojia SJEKTPUUIECKUX 3apsI0B M B3aUMOJICHCTBUE 3apsHKEHHBIX TEIL.
YCeTpolCTBO U JEHCTBUE DIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKasT MHIYKIHUS.

3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsI0B.

[TpoBOTHHUKY U TUAICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUN AJIEKTPUUECKOTO TOJISL.

M cTouyHNKHN TOCTOSHHOTO TOKA.

JlelicTBUS DIEKTPUUECKOTO TOKA.

0. DIeKTPUYECKHIA TOK B KUIKOCTH.

11. T"a30BBIif pa3psI.

12. VI3amepeHue CuiIbl TOKa aMIIEPMETPOM.

13. U3mepeHune 3MeKTPUYECKOTr0 HAMPSKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH COMPOTHBIICHUN.

15. B3auMoeiicTBiE HOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TIOTIOCOB MarHUTA.
17. MonenupoBaHie MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.

18. OnwiT Dpcrena.
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19. MarauTHOE 110JIe TOKa. JJIEKTPOMAarHuT.
20. JleiicTBME MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
21. DnekTpoABUTATENb TOCTOSTHHOTO TOKA.
22. ViccnenoBaHue SIBJICHUS DJIEKTPOMATHUTHOW WHIYKITUH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTb HAIPABIICHUS MHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOZHUKHOBEHHUSI.
25. DneKTporeHepaTrop nOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
OnbITHI 110 HAOIOICHUIO JEKTPU3ALMH TN UHAYKIIUEH U MPU CONMPUKOCHOBEHHUU.
HccnenoBanue 1elCTBUS 3JIEKTPUUECKOIO MO HA TPOBOJIHUKY U IUAJIEKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenne u peryampoBaHe HAMPSHKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.
7. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro
JUITMHBI, TUIOLIAU ONIEPEYHOT0 CEUEHUS U MaTepHalla.
8. IIpoBepka mpaBuiia CIIOKEHUS HAPSHKECHUN TIPH MTOCTIEIOBATEIHFHOM COCTUHEHHUH JIBYX PE3UCTOPOB.
9. TIlpoBepka mpaBuiia AJis CUIJIBI TOKA IIPU NApaUIETbHOM COSTMHEHUU PE3UCTOPOB.
10. OnpenencHue pabOTHI AMEKTPUICCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIJEIAEMOI Ha Pe3UCTOpeE.
12. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS Ha Hell.
13. Onpenenenne KI1J[ HarpeBarens.
14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBHUS TTOCTOSIHHBIX MarHUTOB.
15. M3y4yeHre MarHuTHOTO TIOJISE TIOCTOSIHHBIX MAarHUTOB MPU UX 00bEIUHEHUH U Pa3ACIICHUH.
16. UccnenoBanue qeHCTBUS SJEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM U MarHuTa OT
CWJIBI TOKA M HaIlpaBJIEHUS TOKA B KAaTYIIKE.
18. N3yuenwue neiicTBUS MATHUTHOTO ITOJISI HA IIPOBOTHUK C TOKOM.
19. KoHcTpyupoBanue u u3ydeHue paboThl JIEKTPOABUTaTEsl.
20. Usmepenne KI1J] anexTponBUTaTeIbHON YCTaHOBKH.
21. OnbITHl IO WCCIEIOBAHUIO SIBJICHUS AIEKTPOMArHUTHOW WHAYKIIUU: WCCIETOBAaHHE W3MEHEHUU
3HAYEHMS ¥ HAMPABJICHUS] MHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. MexaHuveckue siBJIeHHSA.

Mexanuueckoe nBweHue. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHTENBHOCTD
MEXaHUYECKOTo JABWXKEHHUs. PaBHOMEpHOE MpsIMOJIMHEWHOE NBIKeHHe. HepaBHOMEpHOE MNpsIMOJIMHEWHOE
nekeHne. CpeaHsss 1 MTHOBEHHAs CKOPOCTh Tella TPU HEPABHOMEPHOM JIBHYKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMorHelHoe BrxkeHne. CBoboaHoe nagenue. OnbiTel [anues.

PaBHOMepHOE aBmxkeHue 1o okpyxHOcTH. [lepuon m dacrora oOpameHus. JIuHeHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[lepBeit 3akoH Hprotona. Bropoit 3akoH Hserorona. Tperuit 3akon Herotona. IlpuHnun
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cwta TpeHUs: cuia TPEHUSI CKOBKECHHS, CUJIa TPEHUSI TTIOKOS, APYTHE
BU/JIbI TPEHMUSL.

Cuna TsSKecTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOpEHHE CBOOOHOTO NajieHus. [[BuxkeHune niaHer
Bokpyr CounHua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U neperpys3kH.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOrO Tema C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp Tsokectu.

Nmnynbe tena. MU3mMenenne mmnynbca. Umnynbe cuibl. 3aKOH COXpaHEHHUS UMITyJIbca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckas paboTa U MOITHOCTh. PaboTa cuil TsbKecTH, ynpyroctH, TpeHus. CBs3b DHEPTUU U
pabotel. TloTeHnnanbHass SHEPTUS Tela, MOJHITOrO HaJ MOBEPXHOCTHIO 3emiu. [loTeHIManbHas YHEeprust
cxaTtod npyxkuHbl. KuHernueckas sHeprusi. Teopema O KHUHETHYECKOW SHEPrUU. 3aKOH COXPaHEHMS
MEXaHUYECKOW SHEPTUH.
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Hemoncmpayuu.

1.

N
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Habmotenne MexaHu4eCcKoro JBUKCHHSI TEJIa OTHOCUTEIBFHO Pa3HBIX TEl OTCUETA.

CpaBHeHMe MyTed U TPACKTOPUU JBUIKEHHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX Tl
OTCuéTa.

N3MepeHne CKOpOCTH M YCKOPEHUS MPSAMOJIMHEHHOTO JBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO ABUKEHUS.

HabGmronenue A KEHUS Tela 1o OKPY>KHOCTH.

HaGmoienne MexaHW4ecKuX SBICHUM, MPOUCXOISIINUX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHMOCTbh YCKOPEHHS TeJla OT MAaCcChl TeJa U JEHCTBYIOLIEH HA HETO CHUIIBIL.

HabGmronenue paBeHCTBaA CHIT TTPU B3aUMO/ICHCTBUH TEJL.

M3MeHneHnue Beca Teia pyu YCKOPEHHOM JIBHYKCHUH.

. Ilepenada umiynbca npu B3auMOACHCTBUU TEIL.

. IlpeoGpa3oBanus SHEPIUU IPH B3aUMOAECHCTBUU TE.

. CoxpaHeHue UMITyJibca MpU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHue UMITyJIbca PH aOCOIIOTHO YIIPYIrOM B3aUMO/ICHCTBUM.

. HabGxnromenue peakTHBHOTO JABHIKCHUSI.

. CoxpaHeHue MeXaHU4ECKOM 3HEpruy Ipu CBOOOIHOM Ia/ICHUH.

. CoxpaHeHue MeXaHUYECKON 3HEPTUX IPU ABMKEHUH TeJla MO/ IEHCTBUEM NIPYKUHBI.

Jlabopamopuusie padbomot u onvimol.

w
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10.

11.

KoncrpynpoBanue Tpakra Mg pa3sroHa M JAJIBHEHIIEr0 PAaBHOMEPHOrO ABHMIKCHUS LIAPUKA HIIH
TEJEKKH.

OmnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka WM JABW)KCHHS IIAPUKA 10 HAKIOHHOM
TJIOCKOCTH.

OmnpeneneHne yCKOPSHHsI Tela IPH PABHOYCKOPEHHOM JIBHYKEHUU 110 HAKIIOHHOW TUTOCKOCTH.
HccnenoBanme 3aBUCHMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM IBHKEHHH 0e3 HadalbHOU
CKOpOCTH.

[IpoBepka TrUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JABM)KEHHUM O€3 HavyalbHOW CKOPOCTH MYTH
OTHOCATCA KaK pAg HEYETHBIX YUCCII, TO COOTBETCTBYIOIINE NPOMEKYTKH BPEMCHHU OANHAKOBEI.
HccnenoBanme 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAaJIbHOTO JaBICHHUSL.
Omnpenenenue KodHPUITUEHTA TPEHUS CKOTTBKCHHUS.

Omnpenenenne XECTKOCTH MPYKUHBIL.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHHM Tejla MO TOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C HCIIOJIB30BAHUEM HETOABUKHOTO U
MMOABUKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpAaHEHUS SHEPTHH.

Paszpnen 9. Mexannyeckue Koje0aHusi M BOJIHBI.

KonebarenbHoe nukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHM: MepHoJ, 4acToTa, aMILIUTY/A.
Matemaruueckuil 1 NpyXKUHHBIA MassTHUKU. [IpeBpaliieHue sHepruu npu KoyedareaIbHOM JBHKEHUH.

3aryxatomue koyieOaHus. BeiHy)neHHble KoneOanus. Pesonanc. Mexannueckue BoJHBI. CBOWMCTBa
MEXaHNYEeCKHUX BOJIH. [IpofonbHbIE U onepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAaHEHHUS.
Mexanuyeckue BOJIHBI B TBEPJOM TeJIe, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3ByKa u BbicoTa ToHA. OTpaxkeHue 3Byka. H(bpa3ByK U ylIbTpa3ByK.

Hemoncmpayuu.

Uk wdE

Habmtonenue koneGaHMii Tl Mo ASHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habntonenue koneGaHuii rpy3a Ha HUTH U HA TIPY>KHHE.

Hal6mronenne BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

PacnipocTpanenue mpoAoIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIENN).
HabmntoneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHUI pe30HAaHC.

Jlabopamopuvie pabomul u onvimel.

1.

Onpe;[eneHHe YJaCTOThI U ICPUOAa KoJIe0aHuIl MaTEMAaTHYECKOTO MAsITHHUKA.



Omnpenenenue 4acTOThI U MepHoJa KoJeOaHU TPYKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MEpH0/1a KoJeOaHMH MOABEIIEHHOT0 K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOaHUHM TPYKMHHOT'O MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH IIepro/ia KolIeOaHu Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl TPpy3a.
OmnbITH, AEMOHCTPHUPYIONIUE 3aBUCUMOCTh Nepuoja KoJeOaHui MPYKUHHOTO MasTHUKA OT MAacChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.
7. VI3mepeHue ycKOpeHHsI CBOOOHOTO MaIeHUsI.

Pazgen 10. DiiekTpoMarHuTHOE 10Ji€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 3J1€KTPOMarHUTHbIX BoJH. [lkana
3JIEKTPOMArHUTHBIX BOJIH. MICrI0/Ib30BaHME 2JIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Sk~ wm

Jlemoncmpauuu.
1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimel.
1. W3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIILHOTO TenedoHa.
Paszgen 11. CBeroBble ABJICHHS.
JlyyeBas mozenb cBera. Mcrounuku cBera. [IpsMonuHeliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHHS
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.
[Ipenomnenue cBeta. 3akoH TpenomiieHus cBeTa. I[lomHoe BHYTpeHHee OTpayKeHHE CBeTa.
Hcnonbs3oBanue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHUECKUX CBETOBO/IAX.
JIunza. Xox myueit B mun3e. OnTudeckas cuctema ¢goroarnmnapara, MUKPOCKOIa U Teleckorna. ' na3 kak
ONTHYECKasi CucTeMa. bIu30pyKOCTh M 1aTbHO30PKOCTh.
Pasnoxxenne Oenmoro cBera B cmekTp. Omnbitel HptoToHa. CliokeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus csera.

Jemoncmpayuu.
[IpsimonuHENHOE pacIpOCTPAHEHNE CBETA.
OTtpaxxeHue cBeTa.
[Tonmyyenue n3006paxxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue caera.
OnTHyeckuil CBETOBO.
XoJ myueil B coOuparoriei JInH3e.
XOJ 1y4del B pacCEUBAIOLIEH JIMH3E.
[Tonyuenune n3o0pakeHUM C TOMOIIBIO JIHH3.
ITpunun neictBus GoroannapaTa, MUKPOCKOIA U TEECKOIA.
10 Monens rimasa.
11. Pa3noxenne OEIOTo CBETa B CIEKTP.
12. Tlony4yenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX 1IBETOB.
Jlabopamopnusie padbomot u onvimot.
1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPAKEHUsI CBETOBOTO JIy4a OT YIJIa [aJIeHUs.
N3ydeHnne xapakTepuCcTUK U300pakeHuUs PeMETa B IUIOCKOM 3€pKaJle.
HccnenoBanne 3aBUCHMOCTH yrjia IMPEJIOMIIEHHS CBETOBOTO Jiydya OT yIyla NaJE€HUsS Ha TpaHHIe
«BO3yX—CTEKIION.
[Tonyuenune n300pa>keHUl ¢ TOMOIIHI0 COOMPAFOIICH JTUH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUSA U ONTUYECKON CHITbI COOMPArOILEH JIMH3HI.
OnBITHI 110 pa3NIoKEHUIO OEJIOT0 CBETa B CIEKTP.
OmnBITH 10 BOCHPUSATHIO LIBETA MPEIMETOB MPU MX HAOJIOCHUN Yepe3 LIBETOBBIC (PUITBTPBI.
Pa?.zlen 12. KBanToBBI€ sIBJICHHS.
OmnsiThl Pesepdopaa n nmanerapuas moaens atoma. Mogens aroma bopa. VMcnyckanue u norsomieHue
cBeta atToMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.
PagnoaktuBHOCTH. Anb(da, Oeta- u ramma-uznyderus. CTpoeHue aToMHoro siipa. Hykinonnas monens
aTOMHOTO siipa. M3oronsl. PagnoaktruBHble npeBpamienus. [lepuon nmomypacnasa aTOMHBIX siEp.
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SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAacCOBOTO YHCENl. DHEPrusl CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3HepruM. Peakuuu cuntesa u nenenus suaep. Mcrounnku sHepruu CosHIA U 3BE3 .
Snepnas sHepreTuka. J{eicTBUs paliOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CrieKTphl U3ITy4EHUS U MOTJIOIECHUSI.
CrieKTphl pa3MyHBIX Ta30B.
CnekTtp Bogopoa.
Habnronenue TpekoB B kamepe Buibcona.
PaGora cuérunka HOHU3UPYIOLIUX U3TyYSHUH.
Perucrpanus usnydeHus NpupoIHbIX MUHEPAIOB U MPOYKTOB.
Jlabopamopuusie padbomot u onvimot.
1. HaOmnroseHue CIUIOIIHBIX U IMHEHYATHIX CLIEKTPOB U3ITYUCHHS.
2. WccnemoBaHue TPEKOB: U3MEPEHHE YHEPTUHU YACTHIIBI IO TOPMO3HOMY ITyTH (110 hoTorpadusim).
3. H3mepenune paanoakTUBHOTO (hOHA.

IloBTOpPUTEILHO-00001IAI0IIIUI MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIINKA  MOAY/Ib MpeqHa3HAYeH JJs CHUCTEeMaTH3aluu U 0000IIeHus
MPEIMETHOTO CO/ICPIKAaHUS U OIBITA [ TeIBHOCTH, TPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca (GU3UKH, a
TaKke JUId TMOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMeHy Mo (u3uke aiisg 00ydaromuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Ipu u3yuyeHUn AJAaHHOTO MOAYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIHbHOCTH, HA OCHOBE
KOTOpBIX 00€CleunBaeTcsl AOCTHKEHHE INPEAMETHBIX M METAlpPEAMETHBIX IUIAHUPYEMBIX PE3YJbTaTOB
oOyueHus, popMHUpyeTCsl €CTECTBEHHOHAYy4YHasi TPaMOTHOCTh: OCBOEHHE HAyUHBIX METOAOB HCCIIEIOBAHUS
SBIICHUA TPUPOJBl M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBSICHATh (PHU3UUECKUE SBICHUS, NPUMEHSISA
MOJIy4YE€HHBIE 3HAHMSI, PEIIaTh 3a7aud, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPUMEHTATIbHBIE.

[IpyHIMIIHANBHO JEATENBHOCTHBIA XapakTep MJaHHOTO pasjelia pealu3yeTrcss 3a CYE€T TOro, 4ro
o0yyJaromuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTh U HAyYHO OOBSACHATH (PU3NYECKHE SBICHUS B
OKpY>KaIoIllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCIOJIb30BaTh Hay4YHbIE METOJbl MCCIIEIOBAaHUS (U3NYECKUX SIBICHUH, B TOM YHCIE ISl MPOBEPKU
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBbI HanOoJjiee BaKHBIX JIOCTH)KEHUI COBPEMEHHBIX TEXHOJOTUH, Hampumep,
IIPAKTUYECKOI0 MCIOJIb30BaHUS PA3IUYHBIX MCTOYHMKOB DJHEPrMM Ha OCHOBE 3aKOHA IPEBPAILCHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

ok wnE

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydyenne ¢usukn Ha YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHHs HANpPABIEHO Ha JOCTUKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare nzydenust Gu3MKu Ha YpOBHE OCHOBHOI'O 00111ero 00pazoBaHus y oOyuaromerocst 0yayr
c(OPMHUPOBAHBI CIIETYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS

- MPOSIBJIEHUE UHTEPECca K HCTOPHU M COBPEMEHHOMY COCTOSTHHIO POCCUICKON (pHU3HUIeCKON HAyKH;

- IIEHHOCTHOE OTHOIIIEHHE K TOCTIKCHUAM POCCHUCKUX YUEHBIX-(DU3UKOB;

2) TPaKIAHCKOT0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX U ITHYECKHX MpoOIeMm,
CBSI3AQHHBIX C IPAKTHYECKAM IIPUMEHEHHUEM JIOCTHKEHUM (DU3UKH;

- OCO3HAHUC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIBbHOCTH y‘léHOrO;

3) 3cTeTHYeCKOro BOCIIUTAHMA:

- BOCIIPUATHE DCTETHUYECKMX KauyeCTB (M3MUYECKOM HAayKH: €€ TapMOHHUYHOIO ITOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'O MO3HAHMSI:



- 0CO3HaHME LIECHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA TO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHILIEH COCTaBIAIOIIEH KYIbTYPbI;

- pa3BUTHE HayYHOH JII0003HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM JIESTENbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS H IMOLHHOHAJILHOI0 0JIATOMOTYYHS:

- OCO3HAHHME LEHHOCTH 0e30MacHOro o0pasza KHU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpPE, BAXKHOCTH
npaBua 0€30MacHOrO TOBEACHUS Ha TPAaHCHOPTE, Ha JO0pOrax, ¢ JJEKTPUYECKUM M  TEIJIOBBIM
000pyZ0BaHUEM B JOMAIIHUX YCIOBHSAX;

- c(hopMUPOBAaHHOCTh HaBbIKA pe(IeKCHM, NMPU3HAHUE CBOETO IpaBa Ha OIMIMOKY M TAaKOro K€ IpaBa y
JIPYroro 4ejaoBeKa;

6) TPy10BOTO BOCIIUTAHUS:

- aKTHMBHOE y4YacCTHE B PELICHHHU MPAKTHUYECKHX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHu3allvy,
ropoja, Kpasi) TEXHOJOTHYECKOW M COLMAIbHONW HAIIPAaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3NYECKUX
3HAHU;

- HIHTEpEC K MPAaKTUYECKOMY U3YUEeHHUIO Ipodeccuil, CBSI3aHHbIX C (PU3NKOIL;

7) 3K0JI0rM4eCcKOro BOCIIHTAHMSI:

- OpUEHTAIUs Ha NIpUMEHEeHHe (U3MUECKUX 3HAHUM JJI pelieHus 3ajad B 00JIacTU OKpPY’KaloIleld cpelibl,
IJJAHUPOBAHUS NIOCTYIIKOB M OLIEHKHU X BO3MOJKHBIX ITOCJIEACTBUI JJI OKPYKAOIIEW Cpebl;

- OCO3HaHHUE II100ATBHOI0 XapaKTepa HIKOJOTHUECKUX MPOOJIEM U IyTel X pelieHHs;

8) amanTanuyu K N3MEHSIOIUMCS YCJIOBHSIM COIMATBLHOI H MPUPOIHOI cpebl:

- MOTpeOHOCTh BO B3aMMOJICHCTBUHM TPU  BBINOJHEHUHM HCCIEAOBAHMKA H TPOEKTOB  (PH3MUYECKOM
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

- IIOBBILICHHUE YPOBHS CBOEY KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

- 1OTpeOHOCTh B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIUpOBaTh UIEH, OHATHS, THIIOTE3bI O
¢bu3nIecKkux 00bEKTaxX U SIBICHUSIX;

- 0OCO3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

- IUIAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKHX 3HAHUM;

- CTpEMJIEHUE aHAIM3UPOBATH U BBISABIIATH B3aUMOCBS3H ITPUPO/IbI, OOIECTBA U IKOHOMUKH, B TOM UHUCIIE C
HCIOJIb30BaHNEM (PU3UYECKUX 3HAHM;

- OLICHKAa CBOMX JEWCTBUH ¢ y4y€TOM BIHMSHMS Ha OKPYXKAIOIIYI0 Cpeay, BO3MOXHBIX IJI0OATbHBIX
MOCTIEICTBUM.

METAINIPEJMETHBIE PE3YJbTATDBI

B pesynbrare ocBoeHHs mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS y
oOyuaromierocss OynyT cpopMHUpOBaHbI MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOUAIOIINE TMO3HABATEIIbHBIC
yHHUBEpCAIbHbIE y4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YyHUBEpCAJbHbIE Yy4eOHbIE JEHCTBUS,
pEryJATUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC y4eOHbIE JeHCTBUA

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU 0OBEKTOB (SIBICHU);

YCTaHABIIMBATh CYIIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIINNA, OCHOBAHUS JIJISI 0000IIECHUS ¥ CPABHEHUS;
BBISBJISTH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTpuBaeMbIX (hakTax, NAHHBIX M HAOIIOJICHUSX,
OTHOCSIIHUXCS K (PU3HUYECKUM SIBIICHUSM;

BBISBJISITh TPUYUHHO-CIIE/ICTBEHHBIC CBSI3U TMPH M3y4eHUU (DU3MYECKHUX SIBICHUH M TPOIECCOB, eNaTh
BBIBOJIBI C HCIIOJIb30BAaHWEM JCIYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOYCHUW, BBIIBUTATH THIIOTE3BI O
B3aMMOCBS3SX (PU3NYECKUX BEIHYNH;

CaMOCTOATENILHO BBIOMpATh CHOCO0 pemieHus y4eOHOW (U3MYEeCKOW 3amaun (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEIIEHUs, BRIOOp HanboJIee MOAXOISAIIETO ¢ YUETOM CAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHUER).
ba3oBble ucciienoBarejbcKke JeHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

MPOBOAUTH O CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIH (U3NYECKUIN SKCIIEPUMEHT,
HEeOOJbIII0e HccliefoBaHNe (PU3UUECKOTO SIBICHHUS,



OLICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIUIO, MOTYYCHHYIO B XOJE HCCIIEIOBaHUS WU
IKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBATh 00OOIIEHUS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO HAOJIOIEHUS,
OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE JANbHEWINEE pa3BUTHE (PUINYCCKUX IMPOILECCOB, a TaKKE BBIJIBUTaTh
MIPEIOJIOKECHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undpopmanmeit:

MIPUMEHSITH Pa3jIMYHbIe METO/IbI, HHCTPYMEHTHI U 3allPOCHI NP MOUCKE U 0TOOpE HH(POPMAIIIH UITH TaHHBIX
C Y4ETOM TPEUIOKCHHON y4eOHON PU3NYECKON 3a/1a4H;

aHaAJIM3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETUPOBATh WH(OPMALIMIO DPA3NIUYHBIX BHAOB U (opM
IIPECTABIICHMUSI;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (QOpMYy MpeacTaBieHUs HHGOPMAllMd U WILIIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEeMaMHU, TuarpaMmMamMu, HHOM rpaduKoil 1 UX KOMOUHALUSMHU.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B XOJe OOCyXJIeHus ydeOHOro MmaTepuaina, pe3ylabTaToB JabopaTOpHbIX pabOT U MPOEKTOB 337aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOU TeMbI M BBICKA3bIBaTh WICH, HAIlCJICHHBIC HA PCEHICHHWE 3aJadd |
nojep>kaHue O6JIarokKenaTeIbHOCTH OOIIEeHUS;

COIIOCTABJIATh CBOW CYXJICHHS C CYKICHHSAMH JIPYTHMX YYaCTHUKOB JHANIOra, OOHAPYKHUBATh pa3jindue U
CXOZCTBO MO3UIIHIA;

BEIPaXXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TMCHMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YAbTAThl BBHIOJHEHHOTO (DU3MUECKOrO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTA);

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYyalIbHOW pabOTHl MpH pEHICHUU
KOHKPETHOU (pr3nyeckoi mpoOiemsr;

NPUHUMATh 1€ COBMECTHOM JeATEIbHOCTH, OPraHMU30BBIBATh JCHCTBHS MO €€ JOCTHKECHHIO:
pacrpenenars poiid, O0CYKAaTh TPOLECChl M PE3ylbTaThl COBMECTHOM paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIFOJIeH;

BBITIOJTHATh CBOIO YacTh pPabOTHI, JOCTUTAas KAa4eCTBEHHOT'O pe3yJIbTaTa I0 CBOEMY HAINPABICHHUIO W
KOOPJIUHHUPYS CBOU JCHCTBUS C JPYTUMHU YIEHAMHU KOMaH/IbI;

OIICHWBATh KA4eCTBO CBOETO BKJaJa B OOMMUNA MPOAYKT TIO KPUTEPHSIM, CaMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe Y4eOHbIC el CTBUS

Camoopranu3aums:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOIMIUX TS pelIeHus (PU3MUECKUX 3HAHUIA;
OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX NMPHUHATHS pElIeHUH (MHAMBHIYaJIbHOE, NPUHITHE PELIECHUS B
rpymrne, IPUHITHE PEIIeHUH TPYIIoi);

CaMOCTOSITENIFHO COCTABJISITh AJITOPUTM pellleHus (PU3MUECKOl 3a7jaun WM IJIaHa MCCIEI0BaHus ¢ YYETOM
UMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBATh IMIpelaaraeMble BapHaHTHI
PpELIeHNI;

Jenath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, JMOLMOHAIBHBIN HHTE/UIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlMH U TIpeiaraTh iaH e€ N3MEHEHHS,

OOBSCHATh MPUYUHBI JOCTHKEHMSI (HEHOCTMIKEHMs) pEe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTUBBI B JACATCIbHOCTDH (B TOM YHCJIC B XOJ BBIITOJIHCHUSA (1)I/ISI/ILIGCKOFO HUCccijIe10BaHuA HUIIN
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIUXCS CHUTYyallMd, YCTAHOBJICEHHBIX OIIHOOK,
BO3HUKIIUX TPYJIHOCTEH;

OLICHUBATL COOTBCTCTBUC PE3YyJibTaTa LCIIN U YCIIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4esloBeKa B XOJ€ CIOpa WM JHUCKYCCHU Ha HAY4YHYIO TeMy, MOHUMAThb
MOTHBBI, HAMEPEHUSA U JIOTUKY APYIOro;

MpHU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH pelieHU (U3MYECKUX 3a]ad WM B YTBEPXKICHUSAX HA Hay4yHbIE
TEMBI U TaKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 7 KJjacce TIpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)kaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:

UCIIOJIb30BaTh MOHATHUSA: (U3MUYECKHE W XUMHUYECKUE SBJICHMS, HAOINIOJIEHUE, SKCIEPUMEHT, MOJEIb,
TUIOTE3a, eAUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHJIKOE, ra3000pa3HOe), MEXaHMUYECKOe JBI)KEHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIUHEHHOE),
TpaekTopusi, paBHOJEHCTByIIas cwia, naedpopmauus (ympyras, IJJacTUYECKas), HEBECOMOCTb,
COOOMIAOITNECS COCY/IBI;

paznuuath sBiaeHUs (AUQQy3us, TEIUIOBOE [BUKEHHE 4YacTHI] BEIIECTBa, PaBHOMEPHOE JABU)XKEHHUE,
HEPAaBHOMEPHOE IBMKCHUE, MHEPLMs, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOU
OCBIO BpalleHHUs], Iepeiada JaBieHHs] TBEPABIMU TellaMU, KUJIKOCTSIMH U Ta3aMH, aTMOC(epHOe TaBJiICHHE,
IJIaBaHUE TeJ, IPEBPAILEHUs MEXaHUUECKON PHEPIHH) 10 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUWE M3YYECHHBIX (DU3MYECKHX SBJICHUH B OKpYXArOlleM MHpE, B TOM 4YHCIE
dbusnueckre SBICHUS B MPUPOJIE: MPUMEPHI BIKEHHUS C PA3IUYHBIMUA CKOPOCTSIMH B KMBOW M HEXHBOM
IPUPOJE, EHUCTBUE CUIIBI TPEHMSI B NMPUPOAE U TEXHUKE, BIMSHUE aTMOC(HEPHOIO JABJICHHUS Ha YKUBOU
OpraHu3M, IJIaBaHUE PbIO, phIYard B Tele 4YENOBEKa, MPU STOM IEPEBOJIUTH MPAKTHUYECKYIO 3a/adyy B
y4eOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DM3WUYECKHE SBICHHS, UCIOIB3Ys (PU3NUECKUE BEIWYMHBI (Macca,
00BEM, TIOTHOCTD BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSXKECTH,
BEC Tela, Cujla TPEeHHUs, JaBlieHue (TBEPIOTO Tena, )KHUJIKOCTH, ra3a), BRITATKUBAIOIIAs CHJIa, MEXaHUYeCcKast
paboTa, MOIIHOCTH, IUICYO CHJIBI, MOMEHT CHJIBI, KOX(PQUIMEHT IOJIE3HOTO NEHCTBUSI MEXaHU3MOB,
KMHETUYeCcKass W TMOTCHIMANbHAs HEPTus), MpPU OINKCAHUU MPABUIBHO TPAKTOBAaTh (UBUYECKUN CMBICI
UCTIOJNB3YyEeMBIX BEIMYMH, MX OOO3HAYECHUS W €IUHHIBI (PU3WYECKHX BEJIMYMH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIWYHMHY C APYTUMH BEIMYMHAMH, CTPOUTH IpadUKHU H3YYEHHBIX
3aBUCHUMOCTEHN PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SIBIEHUS U MPOLECCHl, UCMONb3Yys MpaBUa CIOKEHHS CHII
(Bmonmp omHOW TpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUIIO PABHOBECHS pbIyara
(6;oka), «30510TOE MPaBHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM »Hepruu, Ipu 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (U3MYECKUE SIBJICHUS, NMPOLECChl U CBOMCTBA Te€l, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIUi
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHO-CIEACTBEHHbBIE CBSA3H, CTPOUTH OOBSICHEHUE
u3 1-2 normyeckux maroB ¢ omopoil Ha 1—2 M3ydyeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHH, (PU3NUECKHX
3aKOHa WJIHM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 NEHCTBHsS, UCIOIb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCIIOBUS 3a/layMl 3allMChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (pU3HUECKUE
BEJIMYMHBI B (GOPMYJIIBI U IPOBOJUTH Pacu&Thl, HAXOIUTH CIIPABOYHBIEC JaHHbIE, HEOOXOAUMBIE JUIS peIICHHS
3aJ1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYyYEeHHON (PU3MUECKON BETUUNHBI,

pacrno3HaBaTh HpPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh HpHU MOMOIIM (PU3MYECKHX METO/IOB, B OMHCAHHUH
HCCIIEIOBaHMs BBIIEIATh IPOBEPSEMOE NPEAINONOKEHUE (THIOTE3Y), pa3audaTb M HHTEPIPETUPOBATH
MOJIY4YE€HHBIN Pe3yNIbTaT, HAXOAUThH OLIUOKHU B XO/I€ OIbITA, IEIaTh BHIBOBI IO €r0 pe3yIbTaTaM;

MIPOBOJIUTH OTIBITHI MO HAOMIONEHUIO (PU3NYECKHUX SABICHUH WM (PU3MUECKUX CBOMCTB Tel: (popMyTupoBaTh
MIpOBEpsiEMbIE MPEANONIOKEHHs], COOUpPATh YCTAHOBKY M3 MPEUIOKEHHOI0 000pyA0BaHHUs, 3alUChIBaTh X0/
OIbITa M POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMbIE MU3MEPEHUs PACCTOSHUS, BPEMEHM, MAacchl Tena, 00bEMa, CUJIBI U TEMIEpaTyphbl C
HCIOJIb30BAHUEM AaHAJOTOBBIX M IU(POBBIX NPHOOPOB, 3aMMCHIBATH IOKa3aHHs NPUOOPOB C Y4ETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYroil C HCIOJIB30BAaHHEM
NPSIMBIX M3MEPEHHUI (3aBUCUMOCTH IYTH PABHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHHU IBMKEHMS Tela,
CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Teja, KauyecTBa 00pabOTKH MOBEPXHOCTEH TNl M HE3aBUCUMOCTHU CHIIBI
TpEHUs OT IUIOIIAA CONPUKOCHOBEHHUSI TEN, CHJIBI YIPYTOCTH OT YJIJIMHEHUs NPYKUHBI, BRITAIKUBAIOLIEH
CWIBI OT 00bEMa MOTPYKEHHOM YACTH Tella U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeNa, OT MIyOWHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN TUIABAaHUS TeJ, YCIOBUI paBHOBECHs pblyara u



0JIOKOB), y4aCTBOBaTh B IUIAHUPOBAHHWHM YYE€OHOTO HCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY W BBITIOJIHSTH
U3MEpEHUs, CIeays MNpeAOKEHHOMY IUlaHy, (UKCHpPOBaTh pe3ylbTaThl MOJIYYEHHOW 3aBHCHMOCTH
(Gu3NYeCcKUX BEIWYMH B BUJAE MNPEUIOKEHHBIX TaOnMMIl U rpaduKoB, AenaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMS,;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA KUAKOCTH W TBEPAOTO
TeJa, CUjla TPEHUS CKOJIBKEHUS, IaBJICHUE BO3/1yXa, BHITAIKUBAIOLIAs CUJIa, ACWCTBYIONIAs Ha MOTPYKEHHOE
B JKMJKOCTb TeNo, KO3()PULUEHT IMOJe3HOro AECHCTBUS MPOCTBIX MEXAHM3MOB), CIEIys HpPEII0KEHHON
MHCTPYKLIMU: TIPU BBIMOJIHEHUN HM3MEpPEHH cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATH
3Ha4eHHEe UCKOMOW BEITMYMHBI;

co0JIr01aTh TPaBUJIa TEXHUKU 0€301IaCHOCTH MPH PaboTe ¢ 1aOOPaTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JAUHAMOMETP,
cooOmraronecs cocyibl, 6apoMeTp, pbluar, IOJBMKHBIA U HETIOIBUKHBIIN OJIOK, HAKIIOHHAS TNIOCKOCTb;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX
ornucanus (B TOM 4YHCIE: MOJIIMIHHUKH, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHI Mpecc, MaHOMETP,
BBICOTOMED, IOPIIHEBOH HAcOC, apeoMeTp), MCHOJb3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUH U
HeoOXoIuMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

IPUBOAUTH IIPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpPax) MPaKTUYECKOI0 UCIOIb30BAHUSA (PU3NYECKUX
3HaHUI B TOBCEIHEBHOW XHM3HHM JUIs oOecneueHHsi 0e30macHOCTHM TpU OOpalIeHWH C NpuHOopamMHu H
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAaHEHMs 3/10pPOBbsI U COOJIIOZEHUS HOPM 3KOJOIMUYECKOrO MOBEIEHUs B
OKpY>Kalollel cpere;

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUH C 33JaHHBIM ITOMCKOBBIM
3alpocOM, Ha OCHOBE HMMEIOUIMXCS 3HAHWH M IMyTEM CpaBHEHUS PA3JIMYHBIX HMCTOYHHKOB BBIICISTH
MHpOpMaLNIO, KOTOPasi ABJISETCS IPOTUBOPEUNBOM UM MOXKET OBbITh HETOCTOBEPHOM;

WCIOJB30BAaTh MPHU BBHIMOJIHEHUH YYeOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JHUTEPaTypy (U3NIECKOTO
COJIep>KaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTd VHTepHeT, BiajgeTh npuéMamMu KOHCIIEKTUPOBAHMUS
TeKcTa, Npeodpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKME€ IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHUKOB
nHpopMaluu (QU3NYECKOTO COJAEp’KaHUs, B TOM 4YMCIE MYyOJUYHO JelaThb KpaTKue COOOUIEHHS O
pe3yabTaTaXx MPOEKTOB WM Y4eOHBIX HCCIIEAOBAaHUM, MpPU 3TOM I'PAaMOTHO HCHOJb30BaTh W3Y4YE€HHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COTTPOBOXKIATH BHICTYIJICHHUE TIPE3EHTAIINEH;

IPU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEAOBAaHMM pacHpenensiTh OO0sM3aHHOCTH B TIpyIne B
COOTBETCTBHHM C TIIOCTAaBIICHHBIMH 3a/ladaMH, CIICAWTH 3a BBITIOJHEHHWEM IUIaHA JEHCTBHMA, aJEKBAaTHO
OLIEHUBaTh COOCTBEHHBIM BKJIAJA B  JEATEIbHOCTb IPYNIbI, BbICTpaUBaThb KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YIUTHIBast MHEHHE OKPYKAIOIIHX.

K konny oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:
MCIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKHE M aMop(HbIE Tella, HACBHIIICHHBIH W HEHACHIIICHHBIA Tap,
BJIQKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSs OHEprus, TEIUIOBOM JBUTaTedb, 3JIEMEHTapHBIH
NEKTPUYECKUH 3apsifl, dJIEKTPUUECKOE TI0JIE€, IMPOBOJHUKM M JAMUIJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKHUN
TOK, MarHUTHOE T0JIE;
pa3nuyath sBJIeHUA (TEIJIOBOE paclIMpeHHe U CKaTue, TeIuionepeiaya, TeIIoBOe paBHOBECHE, CMAaulBaHUE,
KanWJUISIpHBIE SIBJICHUS, UCTIApEeHNE, KOHEHCAllMsl, TUIaBJIeHUe, KpUCTaJIN3alus (OTBEp/IeBaHueE), KUIICHHE,
Terionepenada (TEMIONPOBOJAHOCTb, KOHBEKIMS, W3IyYEHHUE), DJIEKTpU3aLlUsd Tel, B3aUMOJAEHCTBHE
3apsAa0B, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEHCTBHE
MarHUTHOTO TOJIsI HAa TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas: MHIAYKIMsS) MO OMUCAHUIO MX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3MUecKoe SBICHHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKHX SBJICHUH B OKpYXalolleM MHpE, B TOM YHUCIE
¢busnueckue SBIEHUS B MPHUPOJE: TMOBEPXHOCTHOE HATSDKEHHWE W KalWJUIAPHBIE SBIEHUS B TPUPOJIE,
KpUCTaUIBl B mpupoje, uznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, J3JIeKTpUYeCKHe SIBICHHS B arMocdepe, 3IEKTPHUUECTBO HKHUBBIX OPraHU3MOB,
MarHMTHOE 1oJje 3eMiu, Apeid MoI0CoB, poJib MArHUTHOTO MOJIS 7S KU3HU Ha 3emiie, OJISPHOE CUSIHUE,



IIPU ATOM NEPEBOAMUTH MPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIJICIATh CYILECTBEHHbIE CBOMCTBA (MIPU3HAKH)
(bU3NYECKUX SIBICHHIA;

ONUCHIBATh H3YyYEHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHUSA, WUCHONb3ysd (PU3MUECKUE BEIUYHHBI
(TemnepaTypa, BHYTPEHHSISI SHEPTHsi, KOJMYECTBO TEIUIOTHI, Y/AEIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs
TEIUIOTa IUIABIEHMA, YAEJIbHas TEIUIoTa NapooOpa3oBaHuUs, YyAelbHas TEIUIOTa CropaHMsl TOIUIMBA,
KOO(Q(QHUIMEHT TOJEe3HOTO JEHCTBHS TEIUIOBOM MAIlMHBI, OTHOCHTEIbHAas BIAXHOCTh BO3AYXa,
IEKTPUUECKUI 3apsAf, cuUja TOKA, JIEKTPUYECKOE HAINpPSDKEHUE, CONPOTUBIEHHUE NMPOBOJHHUKA, YAEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa M MOIIHOCTh 3JEKTPHUYECKOTO TOKA), IMPH OMNHUCAHUHM MPABUIBHO
TPAKTOBaTh (PU3MYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AMHULIBI (PU3NUECKUX BEIHYUH,
HAXoAuTh (HOPMYJbI, CBSA3BIBAIOIIME JTAHHYIO (DPU3MUYECKYIO BEUYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOICTBa Tell, (U3NYECKHUE SIBICHUS U IPOLIECCHI, MCIOJIb3YS OCHOBHBIE I1OJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BEIIEeCTBA, NPUHLUI CYNEprno3uiuu Tmoned (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma jiis yyacTka 1enu, 3akoH JDxoyns—Jlenua,
3aKOH COXpPAHEHMs HSHEpPIrUuu, NpPU 3TOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMUChIBATH €ro
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSICHATh (PU3MUECKHE HPOIECChl M CBOWMCTBA TN, B TOM YHUCIE U B KOHTEKCTE€ CHUTYyallUil MPAaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHOCIEACTBEHHBIE CBS3H, CTPOUTH OOBsSCHeHHME M3 1-2
JIOTMYECKUX LI1aroB ¢ ornopoil Ha 1-2 n3ydeHHbIX CBONCTBA (hPU3MUYECKUX ABICHUHN, PU3NUECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEM;

pemarb pacy€THbIC 3a1a4ud B 2—3 NEHCTBHSL, MCIOJB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3UIECKUE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJOBHS 3aJaud 3alKCHIBATh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl peLIeHUs 3aa4M, BBIOMPATh 3aKOHBI U (POpMYJIbl, HEOOXOAUMBIE AJs €€ pelIeHus, IPOBOIUTh
pacy€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUCHNE (PU3MYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXXHO PELIMTh IpPHU IMOMOIIM (PU3UYECKHX METOAOB, HCIIOJIb3YS
OIMCaHHWE WCCIIEOBAHMS, BBIICIATH TPOBEPSEMOE TPEAINONIOKEHHE, OLEHUBATh MPABUIBHOCTH MOPSIAKA
MIPOBE/ICHUS HCCIIEIOBAHNUS, J1e1aTh BbIBO/IbI,

MIPOBOJIUTH OTIBITHI MO HAONIOMEHUIO (PU3MUYECKUX SIBICHUN WM (U3MUECKUX CBOWCTB TeN (KAaIMUISIpHbIE
SIBJICHMSI, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0b&éMa, TeMIeparypbl, CKOPOCTH MPOLIECca OCTHIBAHUS U
HarpeBaHus MpU H3JIyYEHUU OT I[BETa M3Tydaroueil (Moriomaoiieil) NoBepXHOCTH, CKOPOCTh UCHApEHUs
BOJIbI OT TEMIIEPATYphl >KUIKOCTU U IUIOMAAU €€ TMOBEPXHOCTH, DJIEKTpU3alus Tel M B3aUMOJAEHCTBHUE
DIIEKTPHUYECKUX 3apSAJ0B, B3aUMOCHCTBUE MOCTOSTHHBIX MAarHWTOB, BU3yaJH3allMsi MarHUTHBIX ITOJICH
MOCTOSIHHBIX MAarHuTOB, JIEHICTBHS MAarHUTHOTO MOJsl HA MPOBOJHHUK C TOKOM, CBOICTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JEKTPOABUTATENS] TOCTOSIHHOIO TOKa): (OPMYyJIUpOBaTh MPOBEPSiEMbIe MPENIOI0KEHHUS,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOpYIOBaHUS, OIMUCBHIBATh XOJ OIbITa U (HopMyIupoBaTh
BBIBO/JIBI,

BBIMOJIHATE MpsSIMbIE HM3MEpPEHHUs] TEeMIIepaTypbl, OTHOCHTEIbHON BIAXKHOCTH BO3AyXa, CHJIIBI TOKa,
HANPSDKCHUST C UCIIONB30BaHUEM aHAIOTOBBIX TMPHUOOPOB M JATYNKOB (DU3WYECKUX BEIUYHH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3a1aHHON aOCOIIOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCJIEOBAHUE 3aBUCHUMOCTH OJHOM (pU3MUECKOW BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
NPSIMBIX W3MEPEHUH (3aBUCHMOCTH COTIPOTHUBIICHHS MPOBOJHWKA OT €r0 JUIMHBI, ITUIOMIATH TOMEPEYHOTO
CEYCHMsI U YJeNIbHOTO CONPOTHUBIICHUS BEIECTBA MPOBOJIHUKA, CHUIIBI TOKA, UYIIETO Yepe3 MPOBOIAHUK, OT
HampsDKEHHsS Ha TPOBOJHUKE, MHCCIEIOBAaHUE I[OCIEOBATEILHOTO M MapajuIeIbHOTO COETUHEHHM
MIPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBaHKWE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHHs, CIeays
MPEUIOKEHHOMY TUIaHy, (UKCHPOBATH PE3yIbTAaThl MOJYYCHHON 3aBUCUMOCTH B BHUJIE€ TaOJUI] U TpadUKOB,
JieNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HUCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (HU3NYECKHX BenWuuH (yIelmbHas TEIUIOEMKOCTh BEIIEeCTBa,
COIIPOTHBIIEHUE TPOBOAHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBATh H3MEPEHUs,
coOMpaTh SKCHEPUMEHTAIbHYI YCTAaHOBKY, CJENysl NPEAJOKEHHONM MHCTPYKIMH, M BBIYUCIATH 3HAUYEHUE
BEJINYMHBL;

co0JTr01aTh TIpaBUjIa TEXHUKH 0€30MMacCHOCTH TP paboTe ¢ 1abopaTOpPHBIM 000PYIOBAHHEM;
XapaKTepu30BaTh NMPUHLUIBI JCHCTBUS W3YUYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM Ha MX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETp, MapoBas TypOWHa, amIepMmerp,
BOJIETMETP, CYETUMK DJICKTPUYECKOH DSHEPruM, 3IIEKTPOOCBETUTENbHBIE IPUOOPBI, HarpeBaTelbHbIC
AJIEKTPONPUOOPH!  (MIPUMEPHI), AIIEKTPUUYECKUE MPEIOXPAHUTENN, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEINb



MMOCTOSIHHOTO TOKA), MCTOJB3Yysl 3HAHHS O CBOMCTBaX (PM3WUYECKUX SIBJICHUN M HEOOXOIMMBbIC (HU3UUYCCKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U CXEMATUYHbBIM
pUCYHKaM (SKUAKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIIb BHYTPEHHETO CTOPAHHMS,
3JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBbI IEKTPUUECKUX LEMNel ¢ MOCIeI0BaTEeIbHBIM U MapajlleIbHbIM
COEIMHEHUEM IJIEMEHTOB, pa3jinyasi yCIIOBHbIC 0003HAYECHHUS DIIEMEHTOB JIEKTPUUECKUX LIETCH;

MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TIPUMEpax) MPAKTUYECKOTO MCIOIb30BaHUS (PU3NIECKUX
3HaHUIl B TOBCEIHEBHOW MXHW3HHM JUIsl obOecredeHUs Oe30macHOCTH Hpu oOpameHHH ¢ TpudopaMu U
TEXHUYECKMMHU yCTPOHCTBAMHU, COXPAHEHMsI 370POBbS U COOJIIOJJCHUS HOPM 3KOJOIMUECKOrO MOBEIEHUS B
OKpY>Kalollel cpele;

OCYILIECTBIIATh MOUCK HMH(OpManuu (U3NYecKoro cojepxkaHus B VHTepHeTe, Ha OCHOBE HMEIOIIUXCS
3HaHUN M MyTEM CpPaBHEHUS JOMOJIHUTEIBHBIX MCTOYHHKOB BBIACIATH MH(POPMALUIO, KOTOpask SBISETCS
IIPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

UCTOJb30BAaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJSAPHYIO JHUTEpaTypy (U3NIECKOTO
COJIep>KaHus, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTd VHTepHeT, BiageTh npuéMamMu KOHCIIEKTUPOBAHMUS
TeKcTa, NpeodpazoBaHus HHPOPMALIMU U3 OJITHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE ITMCBMEHHBIE M KpaTKUE YCTHbIE COOOIIEHHs, 0000mas uHpOpMaLU U3
HECKOJIbKUX HMCTOYHHMKOB (PM3UYECKOTO COICPIKAHUSA, B TOM YHCIE MyOIMYHO MPEACTABIATH PE3YIbTATHI
IIPOCKTHOM WJIM MCCIEOBATENIbCKOM JEesATEIbHOCTH, IMpPU 3TOM TIPAMOTHO MCIIOJb30BaTh H3y4EHHbIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COIPOBOXKAATH BBICTYIUICHUE MTPE3CHTALINEH;

IIPU BBITIOJTHEHUH YY€OHBIX MPOEKTOB M MCCIEIOBAHNHN (PU3NIECKUX TPOLIECCOB PACIIPENENATh 00I3aHHOCTH
B TPYNIE B COOTBETCTBHM C TOCTABICHHBIMH 3aJauyaMH, CJICIUTHh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUU U
KOPPEKTHPOBATh €ro, afeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JAEATENBbHOCTb I'PYIIIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHUE, IPOSIBIISSI TOTOBHOCTD Pa3pemiaTh KOH(MIUKTHI.

K xonimy oOyuenuss B 9 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:
HCIIOJIb30BAaTh IOHATHS: CHUCTEMa OTCYETA, MaTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBWXEHHS, nedopmarus (ympyras, IUIaCTUYECKas), TPEHHE, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, HEBECOMOCTh U MEperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENo, UEHTP TSHKECTH
TBEPJIOTO Tella, PABHOBECHE, MEXAHMYECKUE KOJIeOAaHWS W BOJHBI, 3BYK, HMH(pa3ByK H YIbTPa3BYK,
ANEKTPOMArHUTHBIE BOJHBI, INKala SJEKTPOMArHUTHBIX BOJH, CBET, ONM30PYKOCTh U JAaJbHO30PKOCTH,
CHEKTPhI HCITyCKaHUs U TIOTJIOMICHHUs], alb(da, 6eTa- 1 raMMa-u3IydeHus, U30TOTIbI, SepHAs YDHEPTeTHKA;
pa3nuyath SBJICHHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE MABM)KEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE  JIBIDKEHHE, CBOOOJHOE TIaJieHue TeJl, PAaBHOMEPHOE JBIDKCHHE II0 OKPYKHOCTH,
B3aMMOJICIICTBUE TeJ, PEaKTUBHOE JBIKEHHUE, KOleOaTeNbHOe NBMKEHHE (3aTyXaloIllue U BHIHYXKICHHBIC
Koje0aHusl), pe30HAHC, BOJHOBOE JBW)XEHHME, OTpa)K€HHE 3BYyKa, MPSMOJIMHEHHOE pacHpoCTpaHEHUE,
OTpaXCHHE U TPEIIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, Pa3jioKeHHe Oenoro cBera B
CIIEKTP W CJOKEHHE CIEKTPaJIbHBIX [IBETOB, JHUCIEPCUS CBETA, €CTECTBEHHAs pPaJAHMOAKTUBHOCTb,
BO3HMKHOBEHHE JMHEHYATOr0 CHEKTpa M3IYyUYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;
pacro3HaBaTh TPOSBICHUE W3YyYEHHBIX (PU3WYECKUX SBICHWNW B OKpYXKAOIIeM MHpE (B TOM YHCIIE
(bu3nueckre SBIEHUS B IPUPO/IC: MPIIUBBI U OTIUBBI, IBMKEHHE TIaHeT CONHEYHON CUCTEMBI, PEaKTHBHOE
JBH)KEHUE KUBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHUE BOJIHBI,
I[yHaMH, 3XO0, I[BETa TeEJ, ONTHUYECKHE SBIEHUS B MPHUPOJE, OUOIOTHYECKOE JEWCTBHE BHUAMMOTO,
yIbTPaHUOIETOBOTO UM PEHTTEHOBCKOTO H3JTyYEHUM, €CTeCTBEHHBIM PaJMOAKTHUBHBIN (OH, KOCMHUYECKHE
Jy4d, PaJUOAKTUBHOE H3JIyYE€HUE TMPUPOJHBIX MHUHEPAIOB, JACHCTBUE pPAJMOAKTUBHBIX M3IYyYEHUN Ha
OpraHM3M 4eJIOBeKa), MPHU 3TOM MEPEeBOAUTH MPAKTUUECKYIO 3a/lady B y4eOHYIO, BBIJCNATh CYIIECTBEHHBIE
CBOICcTBa (IpU3HAKK) PU3NIECKUX SBIICHUM;
OIHCHIBATh U3YYEHHbBIC CBOMCTBA TeN U (PU3NYECKHUE SBICHUS, UCIONB3YS (PU3NYECKUE BETUUUHBI (CpeaHss
Y MTHOBEHHAsl CKOPOCTH Teja MPU HEPABHOMEPHOM JIBMKEHHH, YCKOPEHHUE, NEPEMELICHUE, TIYTh, YIJIOBAs
CKOPOCTh, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJa TSHDKECTH, YCKOpPEHHE CBOOOIHOTO TAaJCHHUS, BEC Tela,
UMITyJIbC TeNa, HUMIIYJIbC CHUJIbI, MEXaHHueckas pabdoTa W MOIIHOCTb, MOTEHIHAIbHAs HHEpPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, IIOTEHIIMAIbHAS SJHEPTUSI CKATOU MPYKUHBI, KHHETUYECKasl SHEPTUs,



MOJTHAsI MEXaHWYeCKasi DHEPTHUs, TIEPHOJ U YacTOTa KoJeOaHHid, JITMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOpPOCTb CBE€Ta, IOKa3aTeidb MPEIIOMICHHUS CpeAbl), NPU ONUCAHWU TPABHIBHO TpPAaKTOBATh
(GU3NYECKUN CMBICT UCTIONB3yEeMBIX BEIMYMH, 0003HAYCHUSI M CIUHUIBI (DU3WYCCKUX BEIHMYWH, HAXOIUThH
(bopMyIbl, CBA3BIBAIONIME AAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTMMHU BEITUYMHAMH, CTPOHUTH Tpa(uKH
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYCCKHE SBICHHS M MPOLIECCHI, UCIIOJIb3Ys 3aKOH COXPAaHECHHUS SHEPTHH,
3aKOH BCEMHPHOTO TSATOTEHHS, IIPUHIIMIT CYIIEPIIO3UIIUU CUJI, TPUHITUI OTHOCUTENILHOCTH [ asuies, 3aKOHbI
HpioTOHA, 3aKOH COXpaHEHUs MMITYJbCA, 3aKOHBI OTPAXKEHHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXpPAaHEHHUS
3apsIOBOTO M MAacCOBOTO YHMCEIl MPH SIEPHBIX PEaKIHUsX, NMPH 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MUYECKUE TPOIECChI M CBOWCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE CHUTYallMi TPAKTHKO-
OPHEHTUPOBAHHOTO XapakTepa: BBIABIATh NMPUYMHHO-CICICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE W3 2—3
JIOTHYECKUX IIarOB C OMOPOH Ha 2—3 N3YYEHHBIX CBOMCTBA (DU3MUYECKUX SBJICHUHN, PU3UUIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

pemarh pacu€THbIC 3a/1auu (OMUPAIOLIHECs HA CUCTEMY U3 2—3 YpaBHEHUIN ), UCTIONB3Ys 3aKOHBI M (POPMYJIBL,
CBSI3bIBAOIINE (DU3MYECKHE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 33J]auy 3alMChIBATh KPATKOE YCIOBUE,
BBISIBIISATh HEJIOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIC JIJIs
pelieHusi, MPOBOAUTh PAcu€Thl W OLEHUBATh PEATUCTUYHOCTH IIOJYYEHHOTO 3HAYCHUS (HU3NIECKON
BEJINYHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPU MOMOIIM (U3NYECKHX METOJIOB, HCIOIb3YS
OIMCAaHHWE WCCIICIOBAHMS, BBIJICIATH MPOBEPSICMOE IMPEINOJIOKCHHE, OICHUBATh IPABUIBHOCTh TOPSAKa
MIPOBE/ICHUS MCCIIEIOBAHNS, IeIaTh BBIBO/IbI, HHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOICHUI U OIIBITOB;
MPOBOJIUTH OIBITHI 1O HAONIOJCHUIO (U3NYECKUX SIBICHUNW WM (U3UYECKUX CBOUCTB TeNl (M3yueHHE
BTOpOro 3aKkoHa HpIOTOHA, 3aKOHA COXpAaHEHUS PHEPTUH, 3aBUCUMOCTh MEpUOoJia KOIeOaHU NpPyKUHHOTO
MasiTHUKa OT MAacChl TPy3a M KECTKOCTU NMPYXHHBI U HE3aBUCUMOCTh OT aMIUTUTY/bl MajbIX KOJIcOaHUH,
NPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, pa3JIOKEHHE OEoro CBeTa B CHEKTpP, HM3YYEHHE CBOMCTB
n300pakeHusl B IUIOCKOM 3€pKaJie M CBOMCTB M300paXkeHUs NpeaMeTa B coOuparoleil TuH3e, HabatoaeHue
CIUTOIITHBIX ¥ JIMHEWYAThIX CIIEKTPOB M3JIYYEHHS): CAMOCTOSITEIHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMKUCHIBATH XO ONbITA U €0 Pe3yibTaThl, GOPMYIUPOBATH BHIBO/IBI,

MPOBOJIUTH NP HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEpPEHHA, OMpEeeNsisi cpeHee 3HAaUeHUE W3MEepsIeMO
BEeIMYUHBI ((POKYCHOE pAacCTOsIHHE COOHMparomiell JUH3bI), 0OOCHOBBIBATH BBHIOOP CHOCOOA H3MEPEHHUS
(n3MepuTeIHLHOTO IPHOOPA);

IPOBOJIUTH HMCCJIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C HCIOJIb30BAHMEM MNPSAMBIX H3MEPEHUM
(3aBHCHMOCTh TIYTH OT BPEMEHH NpPHU PaBHOYCKOPEHHOM JBIKEHHH 0O€3 HadaJlbHOH CKOPOCTH, TEepHOJIa
KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yrjia
MaJICHUS] U yTJIa TIPEJIOMIICHUS OT yIia MaJIeHus): IJIAaHWPOBATh MCCIIE0OBAHUE, CAMOCTOSATEIIEHO COOMPATh
YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJYYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaOIHIl U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YIIbTaTaM HCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIE HM3MepeHHs (U3NYECKUX BEIMUYMH (CPEIHSST CKOPOCTh W YCKOpPEHHE Tela TpHu
PaBHOYCKOPEHHOM JIBIJKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh NPYXKHUHBI, KOIPPHUIMEHT
TPEHUST CKOJBKEHHsSI, MEXaHH4YecKasi padoTa U MOIIHOCTh, YaCTOTa M TIEPUO]] KOJIeOaHH MaTeMaTH4eCKOTro
U MPYKUHHOTO MasTHUKOB, ONTHYECKAas CHUJa COOMPAOLIEH JMH3bI, PaJMOAaKTUBHBIA ()OH): MIAHUPOBATH
M3MEpeHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBHINOJNHATh M3MEPEHHUS, CIEeIys TpPEeaIOKEHHON
WHCTPYKIIMU, BBIUUCISTH 3HAYCHHWE BETUYMHBI M AaHAIU3UPOBATHh IOJIYYECHHBIE pPE3yIbTaThl C y4ETOM
3aJJaHHOH MOTPENITHOCTH U3MEPEHUH;

co0JIr01aTh MPaBUJIa TEXHUKU 0€301IaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH HM3YYCHHBIX (QH3MYECKUX MOJENel: MaTephalibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJI0, TOYCUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJAETIb aToMa, HYKJIOHHAs
MO/IENTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOIl HA HX
onucaHus (B TOM YHUCIIE: CIIUIOMETD, JATYHKH MTOJIOKEHHSI, PACCTOSIHUS M YCKOPEHHUS, PaKeTa, 9X0JIO0T, OUKH,
MEPUCKOT, oToanmapaT, ONTHIECKUE CBETOBOABI, CIIEKTPOCKOI, J03UMETp, KaMepa Buibcona), ucrnonb3ys
3HaHUS O CBOMCTBaX (PU3NUECKUX SABJICHUNA U HEOOXOAUMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;



HCIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIC PUCYHKH HM3YyYEHHBIX TEXHHYECKHX YCTPOWCTB, HM3MEPUTEIBHBIX
npuOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPHU PELICHUH Y4eOHO-IPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMbI
11 IOCTPOEHUS N300paKEHUH B TUIOCKOM 3€pKajie U cOOMparoliel JIUH3E;

MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TIPUMEpPax) MPAKTUYECKOTO MCIOIb30BaHUS (PU3NIECKUX
3HaHUIl B IOBCEJHEBHOM >XU3HM [ obOecredyeHus Oe30IaCHOCTH IIpU OOpalieHHMH ¢ HpudopaMu U
TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAHEHHS 3/10POBBSI M COOJIOJICHUS HOPM KOJIOTHUECKOTO MOBEICHUS B
OKpY>Kalolleu cpene;

OCYILLIECTBIIATh MOUMCK UHPOpMaLUU GU3NYECKOTo cojiepkanus B IHTepHeTe, caMOCTOATENBHO (hopMyIupyst
IIOMCKOBBIN 3alpOC, HAXOAUTh IYTH ONpPENETICHUs JOCTOBEPHOCTU MOIY4YEHHOH MH(POPMALMU HAa OCHOBE
MMEIOIIMXCS 3HAHUU U JOIOJIHUTEIIBHBIX HICTOYHUKOB;

UCIOJb30BaTh IIPHU BBHINOJIHEHUM YYEOHBIX 3aJaHUil HAy4HO-NIOMYJISPHYIO JHUTEparypy (U3NYECKOro
COJIepKaHus, CIPABOYHBIE MATEPHUAIIbI, pecypchl ceTd MHTepHeT, BiageTs npuéMamMu KOHCIEKTHUPOBAaHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE WH(GOpPMAIMM W3 HECKOJBKUX
UCTOYHHUKOB (PM3MYECKOT0 COJEp:KaHUfA, IMyOJMYHO NPEACTaBIATh pPE3yJbTaTbl IMPOEKTHOW WU
HCCIEA0BATENBCKON JNEATENbHOCTH, IIPU ATOM I'PAMOTHO HCIIOJIB30BaTh M3Y4YCHHBIM NMOHATUHHBIA anmapar
M3y4yaeMoro paszena (U3MKM M COIPOBOXKIATh BBICTYIUIEHHE MpE3eHTalMeld ¢ y4€ToM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC

HanmenoBanmne pa3aciioB U TEM IIPOTrpaMMBblL

KommyectBo yacoB

DneKkTpoHHBIE (LU POBHIC)

Bcero| KoHTponbHbIE [IpakTuueckue 0bpasoBaTenbHbIe PECYPChI
paboThI paboThI

Pa3nen 1. ®u3nka u €€ pojib B MO3HAHUHN OKPY:KAKOIIEr0 MUPa

1.1} ®usuka - Hayka 0 IpUpoje 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194

1.2| ®usnueckue BEIUMYNHEI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.3| EcTecTBeHHOHAy4YHBII METO/T IIO3HAHUS 2 1 bubnnorexka [JOK
https://m.edsoo.ru/7f416194

Wroro mo pazneny 6

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHH BellleCcTBa

2.1|Ctpoenue BelecTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

2.2| JIBrokeHrEe U B3aUMOJICHCTBUE YaCTHII BEIIECTBA 2 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

2.3| ArperaTHbIe COCTOSIHUS BEIIECTBA 2 bubnnorexka [JOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE Tej

3.1|MexaHudecKkoe JIBHKCHUE 3 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

3.2|Unepmus, Macca, MIIOTHOCTD 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.3|Cuna. Buasr cun 14 1 2 bubmuorexa [JOK
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HanmenoBanne pasaciioB U TEM IIPOIpaMMBbI

KomnyecTBo yacoB

DnekTpoHHBIC (IUPPOBHIC)

Beero| KoHTponbHbIe IIpaxTHyeckue obpazoBaTeNbHbIEC PECYPChI
paboThI paboThI
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
4.1| 1aBnenue. [lepenaua naBineHus TBEPABIMU TEIAMH, 3 Bbu6moteka [JOK
JKUIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2| JlaBieHHE KUIKOCTH 5 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
4.3| ATMochepHOe TaBIICHHE 6 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
4.4| JleficTBUE ®KUAKOCTHU U ra3za Ha OrPYyKEHHOE B HUX 7 1 3 bubmuoreka [JOK
TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MolHOCTB. JHEprus
5.1|PaboTta 1 MOITHOCTh 3 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
5.2|ITpocThie MEXaHU3MBI 5 1 bu6muoreka [IOK
https://m.edsoo.ru/7f416194
5.3| Mexannueckas SJHepPrus 4 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12

8 KJIACC
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Neo HanmenoBaHue pa3aeioB U TEM MPOrPaMMbI KonuuecTBo yacoB OnexTpoHHbIe (U(pPOBBIC) 00pa30BaTEIbHBIC
n/m Beero|  KonrposnbHbie [TpakTryeckue pecypest
paboThI paboThI

Pasznea 1. TenioBbie ABJICHUSA
1.1 |CrpoeHue u CBOWCTBA BEIIECTBA 7 bubnunoteka IIOK https://m.edsoo.ru/7f4181ce
1.2 | TemoBbie MpoIEeCChI 21 1 5 bubaunorexa IIOK https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paszen 2. DleKTpHYECKHEe H MATHUTHbBIE SIBJIEHUS
2.1 |Dnekrpudeckue 3apsbl. 3apsHKCHHBIC TENA U UX 7 1 bubmmorexa LIOK https://m.edsoo.ru/7f4181ce
_ |B3aumoyieiicTBue L
2.2 |TloCTOSIHHBII 3JIEKTPHYCCKUIN TOK 20 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 |MarHuTHbIC SBJICHUS 6 15 bubnuoteka ITOK https://m.edsoo.ru/7f4181ce
2.4 |DnexTpoMarHuTHas WHIYKIIUS 4 bubmuoreka IIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
9 KJIACC

No HaunmenoBanue pa3ienoB v TeM MpOrpaMMbl KonnuectBo yacos OnekTpoHHBIE (TG POBBIE) 00pa3oBaTEIbHBIC

n/n Beero|  KoHTposbHbIE [IpakTryeckue peCypebl

paboThI paboThI
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Ne
/1

HanmenoBanne pasaciioB U TEM IIPOI'paMMBbI

KomngectBo yacoB

DnekTpoHHbIE (ITMGPOBBIC) 00pa30BaATEIHHBIC

Beero|  KonTtposnbHbie I[IpakTHueckue peCypehI
paboThI paboThI
Pasznea 1. Mexannuyeckue sABJICHUSA
1.1 |MexaHu4ecKoe IBMIKCHUE M CITIOCOOBI €ro 10 1 bu6mmorexa [IOK
OITHCaHUS https://m.edsoo.ru/7f41a4a6
1.2 |BsaumoneiicTtBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHBI cOXpaHEHHS 10 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznes 2. Mexanu4eckue KoJjie0aHus U BOJIHBI
2.1 | MexaHnueckue KojacOaHus 7 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 | MexaHuueckue BOJHBI. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DyieKTpOoMarHuTHoOE MoJie U 3J1eKTPOMATHUTHbIE BOJHBI
3.1 |DnexTpoMarHUTHOE MOJIE U JIEKTPOMArHUTHBIE 6 2 bubnuorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€ AABJICHUS
4.1 |3aKkoHBI paclpOCTpaHEHHS CBETA 6 2 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3bl M ONTHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.3 |Pa3noxxeHue 6em0ro cBeTa B CIEKTP 3 2 bubnnorexka [JOK
https://m.edsoo.ru/7f41a4a6
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Ne
/1

HanmenoBanne pasaciioB U TEM IIPOI'paMMBbI

KomngectBo yacoB

DnekTpoHHbIE (ITMGPOBBIC) 00pa30BaATEIHHBIC

Beero|  KonTtposnbHbie I[IpakTHueckue pecypeel
paboThI paboThI
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBIeHUA
5.1 |HcnyckaHue u MOIJIOIIEHNE CBETa aTOMOM 4 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
5.2 |CrtpoeHnne aTOMHOTO siipa 6 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 | SnepHble peakiun 7 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [ToBTOpUTEIHHO-0000AIOIIMIT MOYJIb
6.1 |I[loBropenue u o0o0IIEHUE COMEPKAHUS Kypca 9 2 bubmmorexa [IOK
¢u3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 3 H 27 H
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
OBSI3BATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS YYEHUKA

®dusmka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, [lepeimkun . M., iBanos A. .,
AxunonepHoe obmectBo «M3narenberBo «IIpocsemienuey.

®usnka: 8-if knacc: 0a30BbIi ypoBeHb: YueOHUK, [lepbimkun 1. M., IBanos A. 1.
Axunonepnoe o6mectBo «M3natenberBo «IIpocBenienuey.

®dusuka: 9-if kiacc: 6a30BbIN ypoBeHb: yueOHuK, [lepoimkun U. M., I'yrauk E. M., liBaHoB A.
., IletpoBa M. A., AkumonepHoe o6miectBo «M3aarenbctBo «lIpocBemennes

METOAUYECKHUE MATEPHUAJIbBI IJI1A YYUTEJIA

https://rosuchebnik.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET
https://m.edsoo.ru

https://educont.ru/
https://www.yaklass.ru/

[IOKYMEHT MOZAMNWCAH 3/IEKTPOHHOW MOAMMCHIO
MYHULIUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 03.10.24 11:30 CepTtudukar
YYPEXXAEHUE MYCJ/TFOMOBCKHWUU JINLIEN MYCJTFOMOBCKOIo 7536063727FA3F5805099FAE388AABSBA (MSK)

MYHULMMNAJIbBHOIrO PANOHA PECIMYBJINKWN TATAPCTAH,
AxmeTwwmHa YynnaH TarmposHa, AUPEKTOP
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