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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYarONmIMXCSd M OpraHu3alMio HM3y4yeHUs (QU3MKU Ha
NeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsl.
[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEAMETHOTO COJIEp>KaHus U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MHpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YPOBHE MIPEIIOJIaraeT OBJaJeHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHbIE JOKa3aTeNIbCTBA IS
MOJIy4YEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMBbl,
yTBepxkI€HHONW pemeHneM Kosmernn MunucTeperBa npocsemeHuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK48H).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTaBICHUH O HAyyHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJM (U3UKHU IJISI PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymied mnpodeccuoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHe YMEHHH ONUCHIBaTh U  OOBSICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaONOJaThb NPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3NUECKON HAyKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Tpennaraemelii B mporpamme no (usuke MnepedeHb J1a0OpaTOpHBIX pabOT M OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTelb JeiaeT BbIOOp NMPOBENEHMs J1a0OpaTOPHBIX PabOT H
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COILEPKXAHUE OBYUYEHUASA

7 KJIIACC

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o npupoze. SBnenus npuponsl. PU3NYECKUE SBICHHS: MEXaHUYECKUE,
TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@Ousnueckue BenuuuHBL M3Mmepenue ¢usnueckux BenuunH. Dusnyeckue MpuOOPHI.
[TorpemHocTs u3mMepeHuil. MexxayHapoaHasi CHCTEMa €AMHHII.

Kak ¢usuka u Jgpyrue ecrecTBeHHble HAayKM H3ydaroT Hpupoxay. EcTecTBeHHOHayuyHbIN
METOJ TMO3HAaHMA: HaONIOJeHHe, TOCTAaHOBKA HAYYHOTO BONPOCA, BBIABI)KEHUE THIIOTES,
HKCHEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsICHEHHE HabmogaeMoro spieHus. OnucaHue
(U3NYECKUX SIBIICHUH ¢ TOMOLIBIO MOJENEH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Ousnyeckrue MpuOOPHI U TPOIEIypa MPSAMBIX M3MEPEHHI aHAIOTOBBIM M IU(PPOBBIM

puOOpPOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenue 1EeHbl JeJIeHUs IKalbl U3MEPUTEIBHOI0 IpUudopa.
N3mepenue paccTossHUN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETa.

Onpenenenne pasmMepoB MaJIbIX TEl.

ok wbdE

W3mepenue Temmeparypbl MpH MOMOIIM KHJIKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIIEPATYPHI.
6. IlpoBeneHne WCCIEIOBAaHUS IO TPOBEPKE THIIOTE3bI: JMATBHOCTh TOJETA IIIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIIIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHre BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. OTBITBL, JOKA3bIBAIOIIHEC
TIMCKPETHOE CTPOSHHUE BEUIECTBA.

JIBmkeHne dyactuil BemiecTBa. CBsI3b CKOPOCTH JBWIKEHHSI YACTHI[ C TEMIEpaTypoil.
BbpoynoBckoe nBmxenue, auddysus. B3aumopaelicTBUe UYACTUI[ BEIIECTBA: MNPUTHKEHUE H
OTTaJKWBaHUE.

ArperatHple  COCTOSIHHS ~ BEIIECTBA: CTPOCHWE Ta30B, IJKUJIKOCTEH W TBEPIBIX
(kpucTauIMUecKuX) Teld. B3auMoCBsi3b MeEXIy CBOWCTBAMHU BEHIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX W MX aTOMHOMOIIEKYISIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHBIX COCTOSIHHIA
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6mrogenue nuddysuu.

3. HabGmroneHwe sBICHWH, OOBSACHSIIONIMXCS TPUTSHKCHHEM I OTTATKUBAHUEM YaCTHII

BEIIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTIONIB30BaHUEM (poTorpaduii).

2. OMmpITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIITMPEHHMS Ta30B.

3. OmnbIThl 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue TeJl.



Mexannveckoe nBHkeHHE. PaBHOMEpHOE H HEpaBHOMEpHOe nABUXKEHHE. CKOPOCTH.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHH JABUKCHUSI.

SBnenue wuHepuuu. 3aKOH HHEpUMHU. B3aumopeicTBue Tesl Kak NPUYMHA H3MEHEHHS
CKOpPOCTH JABWXEHUs Tel. Macca kak Mepa uHepTHocTd Tena. IlnmotHocTh BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTHka B3aumojeicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
N3mepenne cuiibl ¢ MIOMOUIBIO IMHAMOMETpa. SIBlieHHEe TATOTeHUS U cuiia TshkecTu. Cuiia TsKecTu
Ha apyrux miaderax. Bec Tena. HeBecomocts. CnokeHne Cuil, HallpaBJIEHHBIX 110 OJAHOW MPSAMOM.
PaBHopelicTByromas cwi. Cuiia TpeHus. TpeHue CKOJIbKEHUs M TPEHUE Mokosi. TpeHue B mpupoie
Y TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Teja.

N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUKEHHUS.
Habnronenue siBiieHUs] HHEPLIWH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc M0 B3aUMOJACHCTBUIO TEIL.

CnoxxeHue cuil, HallpaBJIEHHBIX 11O OJJHOM MPSIMOH.

ok ownrE

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOIO IBMXKEHMS (LIapUKa B KHUJAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpegeneHue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa WM IIaphKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSDKEHHUS (IepopManuu) MpYKUHBI OT
IIPUJIOKEHHOMN CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBXKEHMsI OT Beca Tejla U
XapakTepa COIPHUKaCarOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBenne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

Hapnenne. CriocoObl yMEHBIIEHUS U yBeIUUYeHUs JaBieHus. /laBneHue ra3a. 3aBUCUMOCTb
JaBJIeHUd raza ot o0béma, Temnepatypsl. [lepenaya naBrneHus TBEPABIMU TEIAMHU, KUAKOCTIMU U
razamu. 3akoH Ilackans. [IHeBMaTnyeckue MamivHbI. 3aBUCUMOCTb JABJICHUS XKUAKOCTH OT
riyounsl. ['uapocrarnyeckuii napagokce. Coobuaromuecs cocyabl. ['napaBnuueckne MeXaHU3MBbI.

Atmoctepa 3eman U arMocdepHoe AaBieHHE. [IpUUMHBI CYIIECTBOBaHMS BO3MYIIHOM
obonoukn 3emnu. OmbiT Toppudennu. M3mepenume armocdepHOro maBieHHUS. 3aBHCHUMOCTH
atMoc(epHOro JaBleHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl s u3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JlelicTBUE KHUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tels0. BrITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmarommecst CoCybl.

I'mopaBnuueckuit mpecc.

[IposiBnenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CHJIBI OT 00BbEMa NOrpYyXEHHOW dYacTH Tena |
IJIOTHOCTHU KUAKOCTH.

ok whE



7. PaBEHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM KHIKOCTH.
8. VYcioBue maBaHMs TeN: IUIABaHWE WIM TOTPYXKEHHE Tel B 3aBHCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TeJIa U KUIJKOCTH.

Jlabopamopuuvie pabomot u onvimel.

1. HUccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYXKEHHOW B KUAKOCTH

4acTH TeJIa.

2. OmpepneneHue BBITAJIKUBAIONICH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B

AKUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH,
OT MAacCCBhI TeJa.

4. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIbI, ACHCTBYIOLIEH Ha
TEJO0 B KHUJIKOCTH, OT 00bEMa MOTpY>KEHHOM B KUAKOCTh YACTH TeJla U OT IJIOTHOCTHU
AKUIKOCTH.

5. KonctpynpoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHE JIOJKU M OIpejesieHue eé
Irpy3010AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MexaHU3MBIL: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[Ipumenenue mnpaBwia paBHOBeCcHUs pblyara K Osoky. «3oi0Toe mpaBuiao» MexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckass 1 noreHuuanbHas 3Heprus. [IpeBpaiienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimel.

1. Ompenenenue pabOTHl CUJIBI TPEHUS MpPU PABHOMEPHOM JIBKEHUM Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccrnenoBanue ycinoBHi paBHOBECHS pblyara.

3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. U3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbie siBJIeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKO TEOPUH CTpOEHUS BelecTBa. Macca u
pa3Mepbl  arOMOB M MOJeKyd. ONbITel, MOATBEPKIAIOIIAE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOpHUH.

Mogenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUN BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsCHEHHE CBONUCTB ra30B, KUAKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJOXKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMaumBaHME W KalWUISIpHBIE sBJIEHUSA. TemioBoe
pacUIMpeHne U CKaTue.

Temnepatypa. CBsA3b TeMmepaTypsl €O CKOpPOCTBIO TEIUIOBOTO JBIKEHHMS YacTHLL.
Buytpennss sHeprust. CriocoObl H3MEHEHUsI BHYTPEHHEH 3HEpruu: Terionepeiaya i CoBepIleHue
paboTel. Buasl Terionepenaun: TeMIONPOBOAHOCTE, KOHBEKIUS, U3TyYEeHHUE.

KommuectBO TemmoTel. YAelpHas TEIUIOEMKOCTh BellecTBa. TeIooOMeH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIoBOro Oananca. [lmaBneHue M OTBepIEBaHHME KPUCTATUIMYECKHX
BEIIECTB. YenbHas TeruioTa IuiaBieHus. [lapooOpa3zoBanue u KouzeHcaius. Vcmapenue.



Kunenue. VYnenpHas Teruiora mnapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT
aTMoc(epHOTro JaBICHHUS.
Bnaxnocts BO3ayXa.
DHeprus TOIMBa. Y IeibHas TEII0Ta CrOpaHus.
[Tpunnuner pabotel TeruioBbix aurarenerd KIIJ[ TemoBoro aBurarens. TerioBsie
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPEIBL.
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Hab6monenue nuddysum.
HaGmoienue SBiICHUI CMAaYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.
Habmronenue TenioBoro pacuimpeHus Tel.
N3menenue naBiaeHus ra3a Ipyu K3MEHEHHH 00bEMa M HArpeBaHUK WIIA OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMIepaTypsl.
Bupael Terionepenayu.
OxJtax/IeHre Py COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHur pabOoThl BHEITHUMH CHIIAMH.
. CpaBHEeHUE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HaOmroenue KumeHusi.

CoNOr~LDdDPE

el
N = O

. Habmoienue mocTostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.

13. Mozeny TEemIOBhIX IBUTATEIEH.

Jlabopamopuvie pabomol u onvimol.

OmnBITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.

OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TTIOBAPEHHOW COMIM WM caxapa.

OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, KUIKOCTEN U TBEPABIX TeEll.

Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OmnbITH, JEMOHCTPUPYIOUINE 3aBHCHMOCTh JaBIICHHS BO3JIyXa OT €ro o0béMa W

HarpeBaHus WIH OXJIaXKICHUS.

6. IlpoBepka ruUMOTE3bl JMHEHMHOW 3aBUCMMOCTH [UIMHBI CTOJOMKAa >KUIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEpaTypHhI.

7. HabmoneHue M3MeHEHHs1 BHYTPEHHEH DHEPrUU Teja B pe3yjbTaTe TeIuIonepenadd U
paboThl BHEITHUX CHUIL.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOIbI.

9. OmpeneneHre KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIUIOOOMEHE C
HarpeThIM METAUTHYECKUM [IAITHHPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. Onpenenenre OTHOCUTENEHOM BIAKHOCTH BO3TyXa.

13. OnpeneneHne yaenbHOM TETUIOTHI IJTABICHUS JIb/IA.
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Pa3nea 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

OnexTpuszanus Ten. J[Ba pona 3IEKTpUUECKUX 3apsAaoB. B3anMopaelicTBrue 3apsKEHHBIX TEI.
3axon KynoHa (3aBUCMMOCTb CHJIbI B3aMMOJEHCTBUSI 3apsKEHHBIX TeNl OT BEIMUYMHBI 3apsiioB U
PacCTOSIHUS MEXY TeJIaMH).

Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro nojis. [IpuHuun cynepno3unuu
3IEKTPUUYECKUX MoJIeH (Ha KaYECTBEHHOM YpPOBHE).



Hocurtenu »snekTpuyecKux 3apsaoB. DJIEMEHTAapHbIA 3yekTpuueckui 3apsan. CrtpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHECHHUS DJIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKU TOK. YCJOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. M CTOYHUKH
MMOCTOSIHHOTO TOKa. JIeHWCTBHS SJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE).
DJIEKTPUUYECKUHN TOK B )KMIKOCTAX U razax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTUBIEHHE
MPOBOJIHUKA. YJIEIbHOE CONPOTUBJIEHUE BemlecTBa. 3akoH Owma Juisi  ydyacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TTPOBOJHUKOB.

PaboTa u MOIIHOCTB 3JIEKTpUUYECKOTro TOKa. 3akoH J[koynsa—JIeHna. DnekTpuueckue enu u
MOTPEOUTENH IEKTPUIECKOM dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocTrossHHBIE MarHuThl. B3amMoaeMCTBHE IIOCTOSHHBIX MArHATOB. MarHuTHoOe IIOJIC.
MaruuTHOe 1oje 3eMJIM U €ro 3HaueHHe s )kM3HU Ha 3emuie. OnbIiT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOTro Toka. [I[puMeHeHne 3IeKTpOMarHuTOB B TE€XHUKE. [[elicTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHrareib TOCTOSHHOrO ToKa. Vcmonb3oBanue
AJIEKTPOJIBUTaTeNIeH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbrtet @apaned. SIBneHwe  3JIEKTpOMAarHUTHOW  WHAYKUuU. [lpaBuio  JleHua.
Onektporenepatop. CrocoObl TMONyYEHHUS JIEKTPUUYECKOW DSHEPruu. DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poja 3JIEKTpPUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.
DnexTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY U AUDIIEKTPUKHU.
MopenupoBaHre CUIOBBIX JTHHHUI 2JIEKTPUUECKOTO MO,
W cTOUYHUKH TOCTOSSHHOI'O TOKA.
JlericTBUS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KHIKOCTH.
. I"'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3mepeHue 31eKTpuyecKoro HanpsKEHNs BOJIbTMETPOM.
. PeoctaTt u Mara3zuH conpoOTHBIICHUN.
. BzanMoelicTBue NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHS TIOJTI0COB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIENW MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHO€ 1oJie TOKa. DJIEKTPOMarHur.
. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOJABUTATENb OCTOSSHHOTO TOKA.
. UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUH.
. OnbiTel @apajes.
. 3aBUCUMOCTb HalpaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1. OnpiTel IO HAOJIOICHUIO SJIEKTPU3AIUHN TET HHIAYKIMEH U PU COMPUKOCHOBEHHH.

CoNORrLDdDPE
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HccnenoBanue qecTBUS SIEKTPUIECKOTO TTOJISI HA IIPOBOAHUKH U TUDIICKTPHUKH.

COopka 1 mpoBepKa padOThI STEKTPHUECKOH IS MTOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHnue HANPsHKCHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 PE3UCTOP, OT CONMPOTHUBIICHUS

pe3ucTopa M HANPSDKEHHUS Ha PE3UCTOPE.

7. OmbpITel, JEMOHCTPUPYIOLIUE  3aBUCHUMOCTh  JJEKTPUYECKOTO  COMPOTHUBICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI, IJIONIA U TOTIEPEUYHOr0 CEUCHUS U MaTepHala.

8. IIpoBepka mpaBuia CIOXKECHUS HANPSHKEHUH MPH TOCIEOBATEIIEHOM COCMHEHUU JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia JUIst CUIIBI TOKA MPH NMAPaAJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH JIEKTPHUUECKOTr0 TOKA, BBIACIAEMOIl Ha PEe3UCTOpeE.
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12. VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 JaMITOUKy, OT HANpsHKSHUS Ha
HEH.

13. Onpenenenue KIIJI nHarpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. U3yyeHne MarHUTHOTO IIOJI TIOCTOSIHHBIX MAarHUTOB IpU HUX OOBEAMHEHUH U

pa3leIeHuN.

16. UccnenoBanue nelCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBHS KAaTyIIKA C TOKOM U

MarHura OT CHJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKE.

18. N3yuenue neiicTBUS MArHUTHOTO TIOJISI HA POBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U U3y4eHue paboThl JIEKTPOABUraTEsl.

20. Usmepenne KII/ anexkTpoaBuraTreIbHON YCTAaHOBKH.

21. OUBITEI IO WCCIEIOBAHUIO SIBICHHUS DSJICKTPOMAarHUTHOW WHAYKIIUH: WCCIEIOBAHUE

VM3MEHEHUH 3HAYEHUs U HaIlPaBJICHUS NHIYKIMOHHOTO TOKa.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUS.

Mexannueckoe aBmkeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHNYECKOro JBHKEHHMsA. PaBHOMepHOe mnpsMonuHenHoe JBWkeHue. HepaBHOMepHOe
NpsMOJUHENHOE ABMKeHHEe. CpelHss W MIHOBEHHas CKOpPOCTb Tejla IPH HEPaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckOpeHHOE TpsiMosinHelHOe NBrokeHne. CBoOogHOE mazeHue. OmbIThI
lNanunes.

PaBHOMepHOE ABIKeHHE MO OKpykHOCTH. Ilepmon m wacrora obOpamieHus. Jluneitnas u
yri0Basi CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

[IepBbiit 3akoH Herorona. Bropoit 3axkon Herotona. Tpermit 3axkoH Herotona. IIpuHimn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHMS: cuila TPEHHS CKOJBXKEHHSA, CUJIa TPEHMS
IIOKOs1, APYTUE BUABI TPEHUS.

Cuna TsSKECTU M 3aKOH BCEMUPHOTO TITOTEHHs. YCKOpEHHE CBOOOAHOIO MaJeHUs.
JBrxenue manet Bokpyr ConHina. [TepBas kocMudeckast CKOpocTb. HEBECOMOCTE U Meperpy3KH.

PaBHOBecue marepuanbHOi Touku. AGCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema C
3aKpEIUIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LIeHTp TsoKecTH.



Nmnynbee Tena. M3MmeHeHue ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUsS MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTH, ynpyroctd, tpeHus. Cs3b

SHEPrUu

nu pa6OTBI. HOTCHI_II/IaJ'IBHaﬂ OHEprusa T€jia, IOAHATOr0 HaJd IMOBEPXHOCTHIO 3C€MIIH.

[TorenimanpHast sHEprust c:karo npykuHbl. KuHetnueckas sHeprus. TeopeMa 0 KMHETHYECKOM
SHEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOIO ABMKEHMSI TeJIa OTHOCUTENIBHO PA3HbIX TeJl OTCUETA.

2. CpaBHeHME NyTe€H M TPACKTOPUH JBUKEHUS OJHOTO U TOTO K€ Tejla OTHOCHTEIbHO
pa3HbIX TEJl OTCYETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKECHUSL.

4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HabmoneHue nBuxeHUs Tela 110 OKPYKHOCTH.

6. HaOmonenne MexaHHMUECKUX SIBJICHUH, MPOUCXOAANINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIBHO KaOWHETa (QU3HKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.

8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TE.

9. HM3meHneHwue Beca Tena MpHU yCKOPEHHOM JBHKEHUH.

10. [lepenaya uMITybCca MpH B3aMMOICHCTBHUH TEJL.

11. IIpeoOpa3oBaHus 3HEPTUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITybCca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. Coxpanenue UMITyIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGmoneHne peakTUBHOTO JBUKECHHUSI.

15. CoxpaHeHue MeXaHUYECKOM HEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH NPH IBUKEHUH Tea MO IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onsimol.

1. KoHcrpyupoBaHue TpakTa JUIsi pa3roHa M JaJbHEWIIEro pPaBHOMEPHOIO JABMXKEHHUS
LIapUKa UIH TEIEKKH.

2. OmpeneneHue cpeaHeld CKOPOCTH CKOJIBXEHHMS Opycka WM JBM)KEHUS IIapuKa I10
HAaKJIOHHOM TUIOCKOCTH.

3. OmpeneneHre YCKOpEHHUS Tejla TNMPH PABHOYCKOPEHHOM JIBKCHHWH 110 HAKIOHHON
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABIKEHHM 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTes3bl: €Ciy NpyU PaBHOYCKOPEHHOM JIBUKEHHH 0€3 HauaJbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psAJl HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrmenoBanme 3aBUCUMOCTH CHWJIBI TPEHHUS CKOJBXKEHHS OT CHIBI HOPMAaJIbHOTO
JTaBJICHHUS.

7. Omnpenenennie KOXPPHUIMEHTA TPEHUS CKOIBXEHUS.

8. Ompenenenue KECTKOCTU MPYKUHBL.

9. Omnpenenenrie pabOTHl CHJIBI TPEHHWS TPH pPAaBHOMEPHOM JBIDKEHHHM Teja II0
TOPU30HTAIILHOU MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIBI YINPYTOCTH NpU TOABEME TIpy3a C HCIHOJIb30BAHUEM
HETIOJIBM>KHOTO U TIOABHXKHOTO OJIOKOB.

11. Vzy4enue 3akOHa COXpaHECHUSI SHEPTHH.



Pazgen 9. Mexanuveckue KoJieOaHusi U BOJIHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJEOAHMM: IEpHOJ, YacToTa,
aMIUIMTyna. MareMaTudeckuil W NpYKUHHBIM  MasTHUKH. [IpeBpamenue osHepruvm 1pu
KoJ1e0aTeIbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BelHyxneHHble koseOaHus. Pe3onHanc. MexaHudeckue BOJIHBI.
CaoilicTBa MexaHuuyeckux BoJH. [IpoosibHbIE U TONepeyHbIe BOJIHBL. [[1MHA BOIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHn4eCKre BOJIHBI B TBEPAOM TeJIE€, CECMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habnronenue xoneGaHuii TeJ MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabntoneHune BbIHYXA€HHBIX KOJIeOaHUI U pe30HaHca.

Pacnpoctpanenue npo0ibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuuvie pabomot u onvimel.

1. OnpeneneHue 4acTOThI U MepHOa KOlIeOaHUNH MaTeMaTUYECKOr0 MasiTHUKA.

2. OmpeneneHne 4acTOTHI U Iepruo/ia KojaeOaHwid MPY>KHHHOTO MasiTHUKA.

3. MHccrenoBanue 3aBUCHMOCTH TEpHO/a KOJICOAHWH TOIBEIICHHOTO K HUTH Tpy3a OT
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JUTUHBI HUTH.
4. WccnegoBaHue 3aBUCMMOCTH TEpUOAa KoieOaHUM MPYKUHHOTO MasTHHUKA OT MAacCChI
rpysa.
5. IlpoBepka HE3aBHCHUMOCTH TIepuoa KoJieOaHWW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipysa.
6. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh NEpUoJia KoJleOaHui MPY>KUHHOTO MasTHUKA
OT Macchl Ipy3a 1 KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yckopeHusi CBOOOJIHOIO MaIeHuUs.
Pa3nesa 10. D1eKTPpOMAarHuTHOE MOJIE M JICKTPOMATHUTHbBIC BOJIHBI.
DNEKTPOMarHuTHOE MOoJj€. DIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. VcIiob30BaHNe JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSA3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CgaoiicTBa 3/I€KTPOMArHUTHHIX BOJIH.
2. BonHOBBIE CBOHCTBaA CBETa.
Jlabopamopuvie pabomsl u onvimol.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLIe IBJICHUS.
JlyueBas mognenb cBera. Mcrounwku cBera. [IpsiMonMHENHHOE pacnpoOCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxenune ceera. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenoMieHMs cBeTa. [[olHOe BHyTpeHHEE OTpa)K€HHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xonx nyuedt B namH3e. OnTuueckass cuctema ¢oroamnmnapara, MHUKpPOCKONa U
Teneckomna. ['a3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenue Oenoro ceera B criektp. OnbiTel HetoToHa. CliojkeHHE CHEKTPAIbHBIX 1IBETOB.
Jucnepcus ceera.
Hemoncmpayuu.



[IpsmonuHeiHOE pacipOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tony4yenne n300pa>keHH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYeCKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCenBarolel JIUH3E.

[Tonydenue n300pakeHuii ¢ TOMOIIbIO JINH3.

[Tpunnmn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10 Monens rnasa.

11. Pa3noxenue OIoro cBeTa B CIIEKTP.

12. [lony4yenue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)KEHUSI CBETOBOIO JIyda OT YIJla NaJeHHUs.
2. H3ydenue xapaKkTEpUCTHK H300paXEHHUs IPEAMETA B IJIOCKOM 3epKaJe.

3. HccnenoBaHnue 3aBUCUMOCTH yriia IPEIOMIICHUS CBETOBOTO Jiyda OT yrja MmaJeHHus Ha
TpaHUIE «BO3TyX—CTEKIIO».

[Tonyuenue n300pakeHHt C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPH HX HAONIOJEHUU uepe3 I[BETOBBIC
GUIBTPEIL.

Pasnen 12. KBanTtoBble siBJIeHUS.

OmnswiTel Pesepdopna v nnanerapHas Moaens aroma. Mogens aroma bopa. Mcnyckanue u
MorJIonieHne cBeta aToMoM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyknonnas Mopens aromMHoro siapa. HM3zorombel. PanunoaktuBHbIE mnpeBpaumieHus. llepuon
noyypacmnaaa aTOMHBIX siZIep.

SAnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsiIOBOTO M MAacCOBOIO YUCEN. DHEPrusl CBS3U
aTOMHBIX siep. CBsi3b Macchl U SHepruu. Peakiuu cuaTesa u aeneHus sjaep. VcTouHuky sHepruu
ConHua u 3B€37.

Anepnas sHepretuka. JleicTBUs paAMOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIyICHUS U TIOTJIOMICHHUS.

CrexTpsl pa3IuYHBIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka MOHU3UPYIOMIUX U3TYUICHH.

Perucrparnus nznydenus: npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

JIaﬁopamoprle padomout u onvimol.

1. HalGmroneHue CIUIOMIHBIX U THHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

2. HWccnemoBaHue TPEKOB: W3MEPEHHE SHEPTrUU YaCTHIBI 110 TOPMO3HOMY ITyTH (T10
dboTorpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-000011IAO LN MOLYIb.

CoNOR~LDdDE
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[ToBTOpHUTENBHO-0000IIAOIINI MOTYTb TTPEIHA3HAYCH IS CHCTEMAaTH3allud U 0000IIeHUS
MPEIMETHOTO COJIECPKAHUS U OIBITA ACSITEILHOCTH, MPUOOPETEHHOTO TPU M3YyUYEHUU BCETO Kypca
(GU3MKY, a TaKKe IS TOJTOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (U3HKE IS
oOy4Jaronuxcs, BEIOPaBIIUX 3TOT YU4ECOHBIN MPEIMET.

[Ipu M3ydeHnn JaHHOTO MOJYJIS PEATU3YIOTCA U CHCTEMATU3HPYIOTCS BUIBI JICATSIBHOCTH,
Ha OCHOBE KOTOPBIX OOECTIeurMBaeTCs JOCTHKCHHE TMPEAMETHBIX W METalpeAMETHBIX
IUTAHUPYEMBIX  PE3yJabTaToB oOOydeHUus, (GopMHUpyeTCsl eCTECTBEHHOHAydHass TPaMOTHOCTH:
OCBOCHHE HAyYHBIX METOJIOB UCCIICIOBAHMS SIBJICHUM MPUPOJIbI M TEXHUKH, OBJIAJICHUEC YMEHUSIMHU
OOBACHATH (PU3MUYCCKUE SBJICHUS, IIPUMEHSS MOJIyUYCHHBIC 3HAHMS, PEIaTh 3a/Ja4d, B TOM YHUCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAIbHBIEC.

[TpuHIMMHUATEHO AEATEILHOCTHBIM XapakTep MaHHOTO pa3jenia peaausyercs 3a CYET TOro,
9TO 00yYaIONIUECs BBITOIHSIIOT 3a1aHUS, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHHUI paclio3HaBaTh U HAYYHO OOBSICHATH (U3UUCCKUE SIBICHUS B
OKpY’KaroIel IPUPOJIC U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAyYHBIC METOJBI MCCIICOBAHMS (PU3NUYCCKUX SBJICHUM, B TOM YHCIE IS
MPOBEPKH T'MITOTE3 U MOJYYCHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh, Hay4dyHbIE OCHOBbI HamOoJiee BaXKHBIX JIOCTUKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUICCKOT0 UCTIOIB30BaHUS PAa3IMIHBIX NCTOYHUKOB PHEPTHH HA OCHOBE 3aKOHA

NPEBPAILEHUS ¥ COXPAHEHHS BCEX U3BECTHBIX BUIOB DHEPIHH.
INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110
O®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3ydyenne ¢usukn Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HaIpaBICHO Ha
JOCTHKEHHE IMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesynbprare wusyuenus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy

oOyuarorierocs 6ynyT chOpMHPOBAHBI CIEYIONINE TUYHOCTHBIE PEe3yIbTaThl B YaCTHU:

e 1) naTpuOTHYECKOr0 BOCIIUTAHUS:

® - MPOSIBJICHUE MHTEPECa K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOW (HU3UUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

e 2) rpa:kIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® - FOTOBHOCTh K QKTUBHOMY YYacCTHIO B OOCYXJECHHUU OOIIECTBEHHO 3HAUMMBIX M ITHUYECKUX
po0JIeM, CBA3aHHBIX C PAKTHYECKUM MTPHUMEHEHUEM JIOCTHIKCHUI (DHU3HKY;

® - 0CO3HaHHE BaXHOCTU MOPAIBHO-ITUUECKUX MPUHITUIIOB B JESTEIBHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIMTAHMS:

® - BOCIPHUSATHE ICTETHUYECKUX KadyeCcTB (M3MUECKON HayKu: €€ TapMOHHYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

® - OCO3HAaHWE IEHHOCTH (PU3NYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BAKHEHIIIEH COCTABISIONIEH KyIbTYpPHI,

® - pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATEICKON AeSITENLHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS H IMOLMOHAIBLHOIO 0J1ATr0NOJy U

® - OCO3HaHME IEHHOCTU 0e30macHOro oopasa KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaXHOCTHU TPaBUJ 0€30MacHOr0 MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C SJICKTPHUECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;



e - chOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY M TAKOTO ke
mpaBa y IPyroro 4ejioBeKa;

e 6) TPyIOBOI0 BOCIIUTAHMS:

® - AKTUBHOE YYacTHE B PCIICHUM MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHu3aIy, Topo/aa, Kpas) TEXHOJIOTHYECKOW U COIMaIbHON HAIpPaBJIEHHOCTH, TPEOYIOMNX
B TOM YHCJIC U (PU3NYECKUX 3HAHUIA;

® - HHTEpEC K MPAKTHYCCKOMY U3YUEHUIO NMPOdeCcCHid, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMSL:

e - OpHUEHTAIMs HA TpUMEHEHWE (U3MYECKUX 3HAHWUW JUIS pelIeHHus 3aaad B objactu
OKPY’KaIOIIEH Cpeibl, MJIAaHUPOBAHUS TIOCTYIIKOB U OLIEHKH WX BO3MOJKHBIX IOCJICACTBUI IS
OKPY’KaIOIIIEH CPEIbI;

® - 0cO3HaHHUE TNMo0aIbHOrO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel X peleHus;

e 8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBHAM COUMATBHON M PUPOIHOI Cpeabl:

e - TOTPeOHOCTH BO B3aWMOJCHCTBUU TIPU BBINOJHEHWU WCCICJOBAaHUNA M TPOEKTOB
bu3nyecKOil HalIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

® - [IOBBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACATEIHLHOCTD;

e - TOTPeOHOCTH, B (OPMUPOBAHWM HOBBIX 3HAHWUH, B TOM 4HcIe (OPMYIUPOBATH HJICH,
MOHSATHS, TUIIOTE3bI O (PU3HYECKUX OOBEKTAX U SIBJICHUSX;

® - 0CO3HaHUWE ACPUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

® - JUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHU;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3AMMOCBSI3U MPUPOJIBI, 00IIECTBA U IKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

e - OIEHKAa CBOMX JCHUCTBUU C Yy4€TOM BIMSHUSA Ha OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
r100aJIbHBIX TTOCEICTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesynmprare ocBoeHHsT mporpaMMmbl 1O (PH3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOyuaromierocsi OyayT chOpMHUPOBaHBI MeTaNpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME T[IO3HABATENbHBIE YHHUBEpCAIbHbIE YyUeOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC
yHHUBEpCalTbHbIC yU4eOHbIE NEHCTBUS, PEeTYISTUBHBIC YHUBEPCATbHbIEC YUeOHbIC ACHCTBHUS.
Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE NelCTBHUS
ba3oBble Jlornyeckue 1eMcTBUA:
® BBIABIIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKN OOHEKTOB (SIBJICHUH );
® YCTAaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAINK, OCHOBAHHUS 711 0000IICHUS 1
CpaBHCHHS,
® BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTpuBaeMbIX (DakTax, NaHHBIX U
HaOJTIOICHUSX, OTHOCATINXCS K (DU3UIESCKUM SIBIICHUSM;
® BBIABIATH NPUYNHHO-CJICICTBEHHBIC CBS3W IMPU M3YYEeHUW (DHU3UYECKHX SIBICHUH U
MPOIIECCOB, JIeJaTh BBIBOJLI C HCIIONB30BAaHUEM JICAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEIHUNH;
®  CaMOCTOSITENIBHO BBIOMPATH CIIOCOO pelieHus: ydeOHol Gu3ndeckoi 3ajjaun (CcpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHHUs, BbIOOp HamOolee TMOAXOAAMIET0 C Y4ETOM
CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarejabLcKue NecCTBUA .
®  ICIIOJIb30BAaTh BOMPOCHI KaK MCCIEA0BATEIHCKUI HHCTPYMEHT TTO3HAHMS;



MIPOBONTH MO CAMOCTOSITEILHO COCTaBICHHOMY TUTAHY OMBIT, HECIOKHBIN (PU3MUeCKHii
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHHUS;

OLICHMBATh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(OpMAIIHIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMyIUpOBaTh  0000IIEHUS W  BBIBOJABI MO  pe3yiabTaTam
MIPOBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHMUS,

MIPOrHO3UPOBATh BO3MOXKHOE JajibHeilliee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKXKE
BBIIBUTATh TIPEIONIOKEHUsI 00 MX PA3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paborta ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl NPU IOHCKE U OTOOpe
nHGOPMALUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hu3ndecKoi 3a1a4u;
aHAJM3UPOBATh, CUCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HWH(GOPMAIHMIO Pa3THYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpEeACTaBIECHUS HHPOpMaLUU U
WUTIOCTPUPOBATh pELIaeMble 3a/Jaydl HECJIOXKHBIMH CXEMaMH, AuarpaMMaMM, HHOM
rpaduKoi ¥ ©X KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHI)Ie YHuBEpPCAJIbHBIC yqeﬁnble JeCTBUA:

B XoJe OOCyXJeHHs ydeOHOro MaTepuaina, pe3yJlbTaTOB IabopaTopHBIX paboT H
MIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI U BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a9H U MOJICP)KaHUEe OJIar0kKeJIaTeIbHOCTH OOIICHHUS,
CONOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JPYTUX YYaCTHHKOB JHAJIOTA,
OOHapyXUBaTh PA3IUIHE U CXOACTBO TTO3UIIHIA,

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

MyOJMYHO  TMPEACTaBISATH  PE3YIbTAThl  BBIOJIHEHHOTO  (PU3WYECKOTO  OTBITa
(3KCTIEpUMEHTA, HUCCIICIOBAHUS, TIPOCKTA);

MMOHUMATPH W UCIIOJIH30BaTh MIPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIyaJIbHOW pabOTHI TIPH
pelIeHnH KOHKPETHON (pU3NUYeCcKOi npoOIembl;

MPUHUMATH [eJTM COBMECTHOW JIEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €&
JOCTUKEHHIO: paclpedeisaiTh poiiu, o0CYKIaTh MPOIECCHl U PEe3yNbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUS HECKOIBKUX JIIOJIEH;

BEITIOJTHATH CBOKO YAacTh Pa0OTHI, JOCTUTAs KA4YeCTBEHHOTO pe3yibTara IO CBOEMY
HAMpPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OILICHUBATh KAY€CTBO CBOETO BKJIAJla B OOIIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEILHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYaIHAX, TPEOYIOMUX IS PEIICHHS
(bu3NUYeCKUX 3HAHUH;

OPHEHTHUPOBAThCSI B PA3IMYHBIX TIOJXOJaX NPHUHATHS pEmeHHH (WHAMBHIyaTbHOE,
MIPUHATHE PELICHHs B TPYIIE, IPUHATUE PEIIEHUH rpymoil);

CaMOCTOSITENIFHO COCTABJIATh QJITOPUTM pEIICHHs (HU3MYECKON 3aadM WM IUIaHa
UCCIICIOBAaHMUSI C Y4YETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIPEAIaracMble BapUAHTHI PEIICHHIA;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIEHHE.



CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYall{ U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATH MPUUYUHBI TOCTHXKEHUS (HEJOCTUKEHHS) Pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBHI B JIEATEIHHOCTH (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3NYECKOTO
UCCIIEIOBaHMUs WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBILIUXCS
CUTYyallUl, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4eioBeKa B XOJ€ CIOpa WM JUCKYCCUM HA HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpU peuieHuH (U3HUECKUX 3aJad W B
YTBEPKACHUSIX HA HAYYHbIE TEMbI U TAKOE K€ IPaBo JIPYyroro.

INPEAMETHBIE PE3YJIBTATbBI
K koHiy oOyueHuss B 7 Kjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

UCMOJb30BaTh MNOHATUS: (U3MYECKHEe U XHUMHUYECKHE SBJICHHUSA, HaOnroaeHue,
HKCHEPUMEHT, MOJEINb, THIOTe3a, €IUHHUIBI (PU3MYECKHX BEJIWYHMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSHHUS BelecTBa (TBEPIOE, KHJIKOE, ra3000pa3HOE), MEXaHHYECKOe
IBI)KEHUE  (paBHOMEpPHOE,  HEPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTopus,
paBHOAEWCTBYOmAas cuia, naedopmanus (ynpyras, IUIacTHYEcKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

pasnuyath siBieHus (Iuddy3us, TEIIOBOE IBMKEHUE YAaCTHI] BEIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBM)KEHUE, MHEpLHs, B3aUMOJECHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpallleHus, Nepeiadya JaBleHus TBEPAbIMU TellaMH,
KHUJIKOCTSIMM M Ta3aMHu, aTMOC(epHOe [aBJE€HUE, IUIaBaHUE Tell, MpeBpalleHHs
MEXaHUYECKOM PHEPIUu) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHpE, B
TOM uyucie (U3MYECKUe SBJICHHS B MPHUPOJAE: NPUMEPhl ABMKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM W HEXHUBOW NPUPOJIE, NEHUCTBUE CUJIBI TPEHHS B INPHUPOAE H
TEeXHUKE, BIMSHUE aTMOC(EPHOro [aBJIEHUS Ha KMBOM OpraHus3M, IUIaBaHUE pBIO,
pelYard B Tejie YeloBeKa, MPHU 3TOM IEPEeBOAMTHh IPAKTHUECKYIO 3a/ady B Y4eOHYIO,
BBIIETISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBIICHUI;

OTMCHIBATh M3YYECHHBIE CBOICTBA TeNl U (U3NYECKUE SBIEHUS, UCIONB3YS (pU3mveckue
BEJIMYMHBI (Macca, 0ObEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MYyTb, CKOPOCThb, CPEIHSI
CKOpPOCTb, CHJIa YIIPYT'OCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHUs, JaBJieHHUE (TBEPAOrO
TeNna, >KUIKOCTH, ra3a), BBITAJKUBAIOIIAs CWJIA, MEXaHH4yeckas paboTa, MOIIHOCTb,
IJIEY0 CHJIbl, MOMEHT CHJIbl, KO3(DQUIMEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYeCcKass M NOTEHLHUalbHas SHEPrus), NpHU OINHUCAHUU NPAaBUIBHO TPAKTOBATh
(u3NYEeCKUi CMBICI HCIIOJIb3YEMbIX BETMUMH, UX 0003HAUEHUS U €AUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOIUTh (OPMYIIBI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYHMHY C
IPYTUMHM BEIUYMHAMH, CTPOMTH TIpaUKHM H3YyYEHHBIX 3aBHCHMOCTEH (U3NYECKUX
BEJIMYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3HMUECKUE SBICHUS U MPOLECCHI, HCIIONB3YsI MpaBUIIa
CJIOKEHUs cuJl (BAOJb OJHOU MpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBeCHs pbluara (OJI0OKa), «30JI0TOE MPABUIO» MEXAHHKH, 3aKOH
COXpaHEHHS MEXaHWYECKOW HSHEpPIruu, IMpPH STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alMCBIBATh €M0 MAaTEMATHUECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI M CBOMCTBA Tell, B TOM YHCIIE H B KOHTEKCTE
CUTYyaluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBISTh MPUYMHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTMYECKUX IIaroB C OMopod Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SABJICHUHN, PU3HMUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3amaud B 1-2 [eHCTBUS, HCHOJb3Ys 3aKOHBI U (HOPMYIHI,
CBSI3bIBAIOIIME (PM3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 33aJjauy 3aliCHIBATh
KpaTKO€ YCJIOBME, MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (QOPMYJbl U IMPOBOIUTH
pacuéTel, HAXOJIUTh CIPABOYHBIE JaHHbIC, HEOOXOAMMBbIC JJs pelIeHUs 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;

pacmno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOIIH PU3NIECKUX METO/I0B,
B OINMCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPSEMOE MPENIOJIOKEHUE (TUIOTE3Y),
pasiauyaTth U MHTEPIPETUPOBATH IOJIYYEHHBIM pe3ysibTaT, HAXOAUTHb OLIMOKU B XOJ€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €0 Pe3yNbTaTaM;

MPOBOJIUTH ONBITHI TIO0 HAOIIONECHUIO (PU3UUECKUX SIBICHHA WM (U3NYECKUX CBOMCTB
Ten: (QOpMYyIUpOBaTH MpOBEpsieMble MPEANOJIOKEHUsl, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOABL;
BBHITIONHATH TPSMbIE U3MEPEHHUs PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEPAaTyphl C HCIOJIH30BAHUEM AHAOTOBBIX U IU(PPOBBIX MPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HUCCIIEI0OBaHME 3aBUCHUMOCTH OAHON (M3MYECKOM BEIMYUHBI OT JAPYroM ¢
HCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PAaBHOMEPHO ABUKYIIETOCS
TeJaa OT BPEMEHM JBUKEHHS Teja, CHJIbI TPEHHS CKOJIBXKEHHS OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOMIAAX
CONMPUKOCHOBEHUS TEJl, CHJIbI YIPYTrOCTH OT YJIJIMHEHUs NPYXKUHBI, BbITAJIKUBAIOUIEH
CWiIbl OT 00BEMa MOrpyKEHHOM dYacTW Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IIJIOTHOCTH Te€jJa, OT TJIyOMHBI, Ha KOTOPYIO IMOIPYKEHO Teo,
yCIIOBUHM TUTaBaHWSI TEJ, YCJIOBUN paBHOBECHs] pblyara U OJIOKOB), Y4acTBOBaTh B
IUTAHUPOBAaHUHM  Y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAHOBKY U  BBITIOJHSATH
U3MEpeHus, cleAys MpeIoKEHHOMY IUIaHy, (PUKCUPOBATh pPe3yabTaThl MOJYy4EHHOU
3aBUCHUMOCTH (PM3UUYECKUX BEJIUYUH B BUJIE IPEIOKEHHBIX TaOIHIl ¥ TpapuKOB, A€IaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBaHUS;

MIPOBOJAUTh KOCBEHHBIE H3MEpEeHMs] (U3MUECKUX BETUYMH (IUIOTHOCTH BeIleCTBa
KUAKOCTU M TBEPAOrO Tela, CUlIa TPEHHUS CKOJIBKEHUS, JaBIEHUE BO3yXa,
BBITAJIKMBAIONIAsl CHUJIa, JEWCTByIOLIas Ha MOTPYyKEHHOE B JKUJIKOCTh TEJO,
KO3((ULUEHT MOJIE3HOTO JEeHCTBUS MPOCTHIX MEXAaHHU3MOB), CJenysl MPeaoKEeHHOU
MHCTPYKLUU: TIPU BBIMOJIHEHUH MU3MEPEHUN COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEITMYHHBIL;

coOmolaTh MpaBWJIa TEXHUKM OE30MacHOCTH TpH  paboTe ¢ J1abopaTopHBIM
o0opynoBaHUEM;



yKa3plBaTh NPUHIUNBI JEHCTBHS MNPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOLIAIOIIUECS COCY/bl, OapOMETp, phlyar, MOABMXKHBIA U
HETOBIKHBINA OJIOK, HAKIIOHHAS TIOCKOCTB;

XapaKTepu30BaTh IMPUHLUUIBI JAEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX ONMCAHMUS (B TOM YMCIE: NOAUIMIHHUKH, YCTPOHCTBO
BOJONPOBOJA, THAPABIMYECKUM IIPECC, MAHOMETP, BBICOTOMEp, IIOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIb3ysl 3HAHMS O CBOWCTBaX (PU3MUECKUX SBICHMH U HEOOXOIMMbIE
¢bu3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH INpUMEphbl (HAXOOUTh HUHPOPMALUIO O IpUMEpax) MPaAKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IIOBCEJHEBHOM JKU3HU s OOECHeueHMs
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHS 3J0POBbSI W COOJIOJCHHS HOPM OSKOJOTUYECKOTO TIOBEACHUS B
OKpYKaloIllel cpelie;

OCYIIECTBISTH OTOOp HMCTOYHMKOB HHpOpManuu B MHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U IIyTEM CPABHEHMUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH WH(POPMAIHMIO, KOTOpAs SBISETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCTIOJIB30BATh NPU BBHINMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JUTEPATypy
(U3NIECKOTO CONIEpKAHMS, CIIPABOYHBIE MaTepPHaJIbl, pecypchl ceTu MHTepHeT, BIajeTh
npuéMaMi KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpPMALUKM U3  OJHOM
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2—3
HCTOYHHUKOB MH(popManu (U3NYECKOro COAepKaHMs, B TOM YHCie MyOJUYHO JenaTh
KpaTKue COOOIIEHUs O pe3yJbTaTaxX MPOEKTOB MM yYEOHBIX HCCIEAOBAaHUN, IPU 3TOM
IPaMOTHO HCHOJIb30BAaTh HW3YYEHHBI TNOHATUHWHBIM anmapaT Kypca (U3HKH,
COIIPOBOXAATH BBICTYIUIICHUE NTPE3ECHTALINEN;

IIpU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIIEIOBAHUN pacnpenensiTh 00S3aHHOCTH B
IpyNIE B COOTBETCTBUU C ITOCTABJIEHHBIMM 3a/la4aMM, CJIECIUTh 3a BBIIIOJHEHUEM ILIaHA
JeWCTBUHM, aJeKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJaX B JEATEIbHOCTb TIPYIIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K kxoHuy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

WCIMOJIb30BaTh TMOHSTHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IABUKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHHUSI BEIIeCTBa, KPHUCTANIMYeCKue W amMop(dHbIE Tena,
HACBIIIECHHBIM W HEHACHILICHHBIN Map, BIAXHOCTh BO3/AyXa, TEMIIepaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsill, AJIEKTPUUECKOE
10JI€, TPOBOJAHUKU U IUDJIEKTPUKH, IOCTOSIHHBIN JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;
pasnuuath SBI€HMS (TEMJIOBOE pacIIMpeHHEe U CXKaThe, Teruionepesayda, TEerIoBOe
paBHOBECHE, CMauyMBaHWE, KaWUIAPHBIE SBIICHUS, WCHApPEHUE, KOHIACHCALMA,
ILJIABJICHUE, KPHUCTAJUIU3aLHs (oTBEepaeBaHue), KUIICHHE, TeIvionepeaaya
(TETUIONTPOBOTHOCTh, KOHBEKITWSA, HW3JIYYCHHE), JJICKTPU3AMS TeJ, B3aUMOJECHCTBHE
3apsg0B, JACHUCTBHUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aMMOJIECHCTBHE
MAarHuTOB, JEHCTBUE MATHUTHOIO IOJS HAa MPOBOJHHMK C TOKOM, JJIEKTPOMAarHWTHas
WHIYKIKA) TO0 ONUCAaHUI0O UX XapakTEepHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;



pacrio3HaBaTh MPOSBICHHE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHpE, B
TOM uyucie (u3NUecKue SBJICHHS B MPHUPOJAE: MOBEPXHOCTHOE HATSIKEHHE U
KaWULSIPHBIE SIBIEHHUS B NPUPOJE, KPUCTAUIbl B Mmpupone, usiaydeHue CoiHIua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
ANEKTPUYECKHUE SIBJIICHUS B aTMOC(epe, EKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMiu, Apeid MOI0COB, POJIb MATHUTHOTO TMOJIS JIJIS KU3HU Ha 3emiie, MOJISIPHOE
CHsIHME, TpPH 53TOM TEPEBOJUTH INPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIACTATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBIICHUM;

OIMCHIBATh M3YYEHHBIC CBOWCTBA TeN M (DU3MUYECKHE SIBICHUS, MCIIONB3YS (PU3NIECKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHsS SHEPIUs, KOJIMYECTBO TEIUIOTHI, YJIEJIbHAs
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAeJIbHAs TEIJIOTa IUIABJICHUS, YyAEJIbHAs TeIioTa
napooOpa3oBaHusi, ylaeidbHas TEIUIOTAa CrOpaHUs TOMIMBA, KO3()PHUIMEHT MOIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAs BIAXXHOCTh BO3/1yXa, 3JEKTPUUYECKHM
3apsij], CUJia TOKa, IEKTPUIECKOE HANPSIKEHHUE, COIPOTUBIICHUE IIPOBOIHUKA, YAEIbHOE
COINPOTHUBIIEHUE BEIIECTBA, PA00OTa U MOIIHOCTh JEKTPHUUECKOr0 TOKa), MPU OMUCAHHUH
MPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOIb3YEMbIX BEIUYHH, 0003HAYCHHS U
eNUHUIBl  (PU3UYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(GU3NYeCKyI0 BEIMYMHY C JPYTMMH BEIHYMHAMH, CTPOHUTH TpauKH W3ydEeHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BETUYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3UYECKHE SIBICHHSA W MPOIECCHl, HCHOIb3YS
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKONH TEOpUU CTPOEHHUS BEIIECTBA,
MIPUHIIMII CYNIEPIO3UIIMU T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma a1 ydyacTka 1enu, 3akoH J[xoyns—JIeHia, 3akoH cOXpaHEeHUs SHEPTUH, NTPU
3TOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MaT€MaTHYECKOe
BBIpa)XKEHUE;

OOBACHATh (U3NYECKUE TMPOIECCHl M CBOMCTBA TeJl, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyallull MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUMHHOCIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX ILIaroB ¢ OMopoil Ha 1—2 M3yueHHBIX
CBOMCTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pematb pacu€THble 3ajaud B 2-3 [1EHCTBUA, MCIOJB3YS 3aKOHbBI U (HOPMYIIHI,
CBsI3bIBarolME (PM3MUECKHE BETMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alUChIBATh
KpaTKOE€ YCIIOBHE, BBISBJISATH HEJOCTATOK MaHHBIX JUIS DPELISHHUS 3a/Jadyd, BhIOUPATh
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JUTS €€ pelIeHNs, TIPOBOIUTH pacuéThl U CPaBHUBATh
MOJIy4eHHOE 3HaueHue GU3NYECKO BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MIPU MOMOIIHU (PU3NIECKUX METO/IOB,
UCIIONIb3YSl OMHMCAHME MCCIEIO0BaHUSA, BBLICIATh IPOBEPSEMOE MPEANOI0KEHUE,
OLICHHUBATh MTPABWIIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAaHUS, JI€1aTh BHIBOJIBI;
MIPOBOAUTH OMBITHI MO HAOMIOAEHUIO (U3NYECKUX SIBICHUN WM (PU3MYECKUX CBOMCTB
Ten (KanwuisipHble SBJIEHUS, 3aBHCUMOCTh JaBJIEHUS BO3JyXa OT ero o0béMa,
TeMIIepaTypbl, CKOPOCTU MpOIlecca OCTHIBAHHS U HarpeBaHUs MPHU M3JIy4YE€HUH OT I[BETa
U3IyJaome  (Morjomaoneif) MOBEpXHOCTH, CKOPOCTh HCIApPEeHUs BOJBI  OT
TEMIIEPATypbl JKUAKOCTH U IUIOM@AAM €€ MOBEPXHOCTH, OJEKTpU3alus Tel U
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsAI0B, B3aHUMOJCHCTBHE IMOCTOSHHBIX MAarHUTOB,
BHU3yaIHM3alisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JCUCTBUS MArHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOMICTBAa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIUpOBaTh IPOBEPSEMBbIC MPEANOJIIOKEHUS, COOMpaTh



YCTAHOBKY M3 HPEUIOKEHHOI0  000pyNOBaHMs, ONKMCHIBATH XOJA ONbITA U
(hOopMyIIMpPOBATh BEIBOJIBI;

BBINOJIHATE NPSMBIE M3MEPEHHs] TeMIepaTypbl, OTHOCUTEIbHON BIa)XHOCTU BO3J]yXa,
CHJIBI TOKa, HANpPSHKEHHS C HCIOJIb30BAHMEM aHAJOTOBBIX NPUOOPOB M JIaTYUKOB
(GU3NYEeCKUX BEJIMYUH, CpPAaBHUBATh pE3YJNbTaThl HM3MEPEHHH C yu€TOM 3aJaHHOU
a0COJIIOTHON IOIPEIIHOCTH;

IIPOBOJIUTH HCCIIEI0OBAaHUE 3aBUCUMOCTH OAHON (hU3MUYECKOW BEIUYMHBI OT APYrou c
UCIOJIb30BAHUEM HPAMBIX U3MEPEHUI (3aBUCUMOCTb COIPOTHBIIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIIAH IMOTIEPEYHOr0 CEYEHUS M YIEIBHOTO CONPOTHBIICHHS BELIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HAa MPOBOJHHKE,
UCCIIEIOBAaHUE I10CIIEA0BATEIbHOTO M MAapajIebHOIO COEIUHEHUH IPOBOJIHUKOB):
IUTAHUPOBATh HUCCIEI0BaHUE, COOMPATh YCTAHOBKY M BBIIOJIHATH W3MEPEHUs, Clenys
MPEUIOKEHHOMY TUTaHy, (PUKCHUPOBATh PE3YNIbTaThl MOJTYYEHHOW 3aBUCHMOCTH B BUJIEC
TaOJUI ¥ TPapUKOB, AETATh BEIBOBI IO PE3YJIbTaTaM MCCIICAOBAHMS,

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKHX BEIUYMH (yIeNbHAas TEIJI0EMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJIHUKA, pab0Ta W MOLIHOCTH 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh ~ W3MEPEHUs, CoOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CleIys
IPEUI0KEHHOW MHCTPYKLUU, U BBIYUCIIATH 3HAUYEHUE BEJINUHHBI,

coOyogaTh IpaBUja TEXHUKH Oe30macHOCTH INpu  paboTe ¢ J1abopaTOpHBIM
o0opyIoBaHUEM;

XapaKTepu3oBaTh IMPUHLUIBI JACHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOHCTB C OIMOpPOW Ha WX OMHUCAHUSA (B TOM YHCJE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, TMapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYMK DIEKTPHUIECKOU
SHEpPIUH, DBJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTelbHBIE  AJIEKTPONPHUOOPHI
(mpuMepsl), SNIEKTPUUECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATENb
MOCTOSTHHOTO TOKAa), WCIONB3Yysl 3HAHUA O CBOMCTBaX (M3WYECKUX SBICHUHA W
HeoOxouMble (hU3NMUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHHYECKHE YCTPOWCTBA WM HM3MEPHUTEIbHBIE TPUOOPHI 10
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIl, PEocTaT), COCTaBIAThH
CXEMBbI JJIEKTPUYECKMX LENeil ¢ IMocieAoBaTebHbIM M HapaljieIbHbIM COeIUHEHHEM
AIIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB JIEKTPHUECKUX IETICH;
INPUBOAUTH TNpPUMEPHl (HAXOAUTh HUHPOPMALHUIO O TpUMEpax) MPAKTHUYECKOTO
WCTIOJb30BaHUSI (PH3MYECKUX 3HAHWA B TIOBCEIHEBHOW JKM3HU ISl OOeCTIeYeHHS
0e30MmacHOCTH Mpu OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3JI0pOBbs U COOJIIOJICHHS HOPM OSKOJOTHYECKOrO TOBEACHUS B
OKpY>Karollel cpere;

OCYILIECTBIATh MOUCK MH(OpMAIK (HU3NIECKOro cojepxanus B IHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHWA M TYTEM CPaBHEHUS [OTOJIHUTEIHHBIX HCTOYHHUKOB BBIICISTH
WH(POPMAIIHIO, KOTOPAst SBISIETCS IIPOTUBOPEUYHNBOI M MOKET OBITH HEIOCTOBEPHOM;
UCIOJIb30BaTh NPU BBHIMOJHEHUM YYEOHBIX 3aJjaHUN HAy4YHO-TIOMYJISIPHYIO JTUTEpaTypy
(U3NIECKOTO COJIEpKAHMS, CIIPABOYHBIE MaTepHalbl, pecypchl ceTn HTepHeT, BIajaeTh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGPOpPMAMKM U3 OJHOM
3HAaKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE INHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUs, 00o0Imas
MHPOPMALIMIO U3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTO COJCpKAHUSA, B TOM YHCIE



nyOJIMYHO  MPEACTaBIATh  pe3yibTaThl  MPOEKTHOW WM  HUCCIIENOBATEIbCKOM
NEeSITEIbHOCTH, TPU 3TOM I'PAMOTHO MCIIOJIb30BaThb W3YUYEHHBIM MOHATUHHBIA ammapar
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIICHUE MTPE3CHTAIINCH;

IpU BBINOJHEHUH Y4YeOHBIX MPOEKTOB W HCCIEJOBAHUN (PU3MUECKUX MPOIECCOB
pacnpenenartb O0sS3aHHOCTH B TPYIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aj[auaMu,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JCWCTBUH W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBATh  COOCTBEHHBIM  BKJaJ B  JIEATENIHOCTh  TPYNINbBI,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJACHUCTBUE, MIPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(DIUKTHI.

K xonmy obydenus B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHI:

WCIIONB30BaTh TOHATHS: CHUCTEMa OTCUY€Ta, MarepuajgbHas TO4YKa, TPACKTOPHUS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOIro NBIKEHUs, Aeopmainus (ympyras, IiacTH4ecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP
TSYKECTH, aOCOJIFOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPJOro Teja, PaBHOBECHE,
MEXaHW4YecKue KoyiebaHus W BOJHBI, 3BYK, HMHpPa3ByK U  YJIbTPa3BYK,
ANIEKTPOMArHUTHBIE BOJIHBI, IIKajda AJIEKTPOMArHUTHBIX BOJH, CBET, OIHU30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPHl HCIYCKaHUS W TMOTJIOIIeHus, anbda, Oera- W ramma-
U3JIy4eHUsl, U30TOIBL, SiJIEpHAasi JHEPreTHUKaA;

pa3nuyath SBJICHHUS (paBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBUKEHHE, CBOOOJIHOE Ma/leHUE Tel, paBHOMEPHOE
JNBUKEHHUE 10 OKPY)KHOCTH, B3aUMOJCIHCTBUE TE€J, PEAKTUBHOE JBUYKEHUE,
KojebaTeNnbHOE JBIJKEHHE (3aTyXawllhe U BBIHY)XJIEHHBIE KojeOaHus), pPE30HaHC,
BOJIHOBOE JIBJKEHUE, OTPAKEHUE 3BYKa, PSIMOJIMHENHOE paclipocTpaHeHHE, OTPaXKEHHE
U TpEeIOMIIEHHUE CBETa, IIOJHOE BHYTPEHHEE OTpPa)XCHHE CBETA, pa3joKeHUe Oenoro
CBETa B CHEKTP U CJIOKEHHUE CIEKTPAJIbHBIX I[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAS
PaOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHUATOTO CIEKTPa M3IYUSHHsI) IO OMUCAHUIO UX
XapaKTEepHBIX CBOMCTB U Ha OCHOBE OIBITOB, JTEMOHCTPHUPYIOIIUX JTAaHHOE (U3UYECKOE
SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUYECKUX SIBJICHHM B OKpyKaroiiem mupe (B
TOM 4YHCJIe (U3NYECKHUE SIBJICHUS B MPUPOJIC: MPUIUBBI U OTIWBBI, ABWKEHUE TUIAHET
ConHEe4YHOU CHCTEMBl, PEAKTUBHOE JBUYKEHUE KUBBIX OPTAaHM3MOB, BOCIPUSITUE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKUE  SBJIEHUS B  MpUpOAE, OHOJOTHYECKOEe  JIEHCTBHUE  BHUIUMOTO,
YIbTPaQHUOIETOBOTO W PEHTTCHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIN pPaJIlOaKTHUBHBIN
(hOH, KOCMUYECKHUE JTY4YH, PAAHOAKTUBHOE U3TyYCHHE MPUPOIHBIX MHHEPAIOB, ICHCTBHE
PAaAMOAKTUBHBIX HW3JIYYEHHMM Ha OpraHu3M 4YeloBeKa), NpH H3TOM MEPEeBOIUTH
MPAKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYeCKUX SIBICHUM;

OTMCHIBATh M3YYECHHBIE CBOICTBA TeNl U (U3NYECKUE SBIEHUS, UCIONB3YS (pU3mveckue
BEJIMYUHBI (CPEeIHsII ¥ MTHOBEHHAs CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBMIKEHUU,
YCKOpEHHE, NepeMelleHue, MyTh, yrioBas CKOPOCTb, CHJIa TPEHUs, CHiia YIOPYTOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOTHOTO TMAJCHHS, BEC Tela, MMITYJIbC TeNa, HMITYJIbC
CWJIbI, ME€XaHH4ecKass paboTa MU MOIIHOCTb, MMOTEHLIUAJIbHAS SHEPrus Tesa, MOTHSATOrO
HaJl TIOBEPXHOCTHIO 3€MJIM, NOTCHI[MAIbHAS SHEPIUs CKATOW NPYXKUHBI, KUHETHYECKas
SHEPrus, MOJIHAS MEXaHWYeCKasl YHEPTHsl, IEPHOJ] U YaCTOTa KOJICOAHHIA, ITTMHA BOJIHEI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CpEibl),



IIPU ONMCAHUHU NPAaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HUCHOJIb3YEMBIX BEIMYUH,
0003HAYCHHUS U E€JUHMIBI (PU3MUECKUX BEITUYMH, HAXOIUTHh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTMMHU BEIMYUHAMHU, CTPOUTH IpadUKU U3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3UYECKHE SBJICHUS M IMPOLECCHI, UCTIONb3Ys 3aKOH
COXPAHEHMs SHEPrHM, 3aKOH BCEMHPHOIO TATOTEHMs, NPUHLHUI CYNEpHO3ULUH CHJI,
MPUHIUI OTHOCHTENBHOCTU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCa,
3aKOHBl OTPAXKEHHS U TPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHHUS 3apsAJ0BOTO H
MacCOBOT'0 YHCEN MPH SAEPHBIX PEAKLHUAX, IPU 3TOM JABATh CIIOBECHYIO ()OPMYIUPOBKY
3aKOHa U 3aIllUCBIBAaTh €r0 MaTEMaTHUECKOE BbIPAXKEHUE;

OOBSICHATh (PU3UUECKUE IPOLECChl M CBOWCTBA TeJI, B TOM YHUCIE M B KOHTEKCTE
CUTyallui IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATh NPUUMHHO-CIIE/ICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JOTUYECKHUX IIAroB C OMOpPOH Ha 2—3 HM3yUYEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a/1a4u (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCHOJIb3YS
3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIIME (DU3MUECKUE BEIWYMHBI: HAa OCHOBE aHAIIM3a
YCIOBHS 3aJauyd 3allUChIBaTh KpPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOLIME WM
n30BbITOYHBIE JITaHHBIE, BBIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE AJIS peElIeHUs,
MIPOBOJIUTH PACUETHl U OLIEHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NIECKOM
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3UYECKHX METOOB,
UCIOJIb3YSl ONMCAHME MCCIEAO0BaHUSA, BBLACIATh IPOBEPSAEMOE MPEANOIOKEHUE,
OLIEHUBATh MPABUJIBHOCTh TMOpsSAKA MPOBEACHUS MCCIEIOBAHUSA, J€JIaTh BBIBOJIBI,
MHTEPIPETHUPOBATH PE3Y/IbTaThl HAOIIOAEHUI U OIBITOB,;

MIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (PU3UYECKUX SBICHUM MM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbrOTOHa, 3aKOHa COXpaHEHMsI SHEPTHH, 3aBUCHMOCTb
neproia KojaeOaHui MPYKWHHOTO MasgTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI H
HE3aBUCHUMOCTb OT aMIUIUTY/bl MajbIX KoJeOaHUH, MPSAMOIUHEHHOE paclpOCTpaHEHUE
CBETa, pa3yio’KeHHe OesIoro cBeTa B CHEKTP, U3yYeHHE CBOMCTB N300paskeHHsl B INIOCKOM
3epKajie W CBOWCTB HW300paKEHUsI TMpeaMeTa B coOuparomied JimH3e, HaOJIoIeHne
CIUTOITHBIX M TMHEHYATHIX CIIEKTPOB M3ITyYEHHSI): CAMOCTOSTEILHO COOMPATh YCTaHOBKY
U3 U30BITOYHOrO Habopa OOOpYIOBaHUS, OMHMCHIBATH XOJ OINbITA M €r0 pe3yJbTaThl,
(GbopMyIMpOBaTH BHIBOAKI;

MPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHU, Ompenensiss cpeaHee
3HaYeHHE H3MepseMOl BeNWYMHBI ((OKYCHOE paccTOsHUEe COOMpAIoLIe JIHH3BI),
000CHOBBIBAThH BEIOOP Crioco0a n3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (HU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBIKECHHUH
0e3 HavaJIbHOW CKOPOCTH, MEePHoaa KOJICOAHUH MAaTEeMAaTHYECKOTO MAsTHHKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXXEHHs CBETa OT YIJla MaJeHHUs U yriia MpeJOMJICHUs OT
yrila majieHus1): IJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH (PH3MUECKUX BEIUYWH B BHJIE
TaOJIUI ¥ TpaUKOB, AETIaTh BBIBOABI 110 pe3yJbTaTaM UCCIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIMYUH (CpPEegHssl CKOpPOCTh M
YCKOpEHHE Teja IPU PaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHUE CBOOOJHOTO MaJeHus,
KECTKOCTh TMPYXKHUHBI, KO3DDUIMEHT TpeHHs CKOIbXKEHHs, MEXaHudeckas paboTa H



MOIIIHOCTh, YaCTOTA U MEePUO] KOJIeOaHUI MaTeMaTUYECKOr0 U MPYKUHHOTO MAATHUKOB,
ONTUYECKass cuja coOuparomeil JUH3BI, paJuOAKTUBHBIA (OH): TUIAHHUPOBATH
U3MEpEHUsi, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJHATH H3MEpPEHUS,
cleysl IpeUI0KEHHOM UHCTPYKIIMH, BBIYUCIIATH 3HAYCHNUE BEJINYMHBI U aHAJIM3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOyogaTh IpaBUja TEXHUKHM Oe30macHOCTH IHpu  paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHUEM;

pasnuyaTh OCHOBHbBIE IPU3HAKU M3Y4YEHHBIX (DU3MUECKUX MOAENeH: MarepuaabHast
TOUKa, a0COJIIOTHO TBEPAOE TENO, TOUEYHBIH MCTOYHMK CBETA, Jy4, TOHKas JIMH3a,
IJIaHEeTapHas MOJIEJIb aTOMa, HYKJIOHHAs: MOJEJIb AaTOMHOI'O 51pa;

XapaKTepu30BaTh MPUHLIUIBl JCHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € ONMOPOI Ha UX ONUCAHUS (B TOM YHCIIE: CIUIOMETP, NaTYMKHU MOJIO0KEHUS,
paccTOsIHUSA M YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, MEePHUCKOIl, (hpoToanmnapar, OnTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), wucnonb3ys 3HaHHS O
CBOWCTBaxX (PM3NYECKUX SIBICHUIA U HEOOXOAMMBIe (pr3HUecKre 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH HM3YyYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB IPU PELIEHUU Y4eOHO-
IPAKTUYECKUX 3aJ]ay, ONTHYECKUE CXEMbl Ul MOCTPOEHHs] M300paKeHUH B IIIOCKOM
3epKaiie ¥ coOuparomieil T1uHse;

IPUBOAUTH TNpUMEphl (HAXOOUTh HHPOPMALHUIO O NpUMEpax) MPAKTHYECKOTo
UCMOJb30BaHUS (PU3MUECKUX 3HAHUW B TIIOBCEJHEBHOW JKM3HU JUIsl oOecledyeHus
0€30macHOCTH TpH OOpalleHuH C NpUOOpaMH ¥ TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHHS 3/0pOBbs U COOJIOJIEHUS HOPM DKOJIOTMYECKOTO TIOBEJIEHUS B
OKpY>Karollen cpele;

OCYILECTBIATh MOUCK HUHpopManuu Qusndeckoro conaepxxkanus B HTepHere,
CaMOCTOSITENILHO (pOPMYJIUPYSl TIOMCKOBBIM 3ampoc, HaXxOIUTh IYTH OIpeeTIeHus
JOCTOBEPHOCTH TOJIyueHHOH HWHGPOpMAlMd Ha OCHOBE MMEIOLIMXCS 3HAaHUM W
JIOTIOJTHUTEbHBIX UCTOUHUKOB;

UCIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJJaHUN HAy4YHO-TIOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO CO/Iep KaHMs, CIIPAaBOYHbIE MaTEepHaJIbl, pecypchl ceTh HTepHeT, BIaJeTh
npuéMaMl KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHUs HH(GOpPMALKUU W3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIlUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3WYECKOTO COAEpIKaHUs, MyOIMYHO MpPEICTaBIAThH
pe3yabpTaThl NPOEKTHOW WIJIM HCCIENOBATEIBCKOW JNESITENIBHOCTH, NMPU 3TOM IPaMOTHO
HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIA amnmapaT HW3y4aeMoro pasjaena (QU3UKH U
COIIPOBOKAATh BBICTYIUIGHHWE IMIpE3eHTAle C y4€ToM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHUKOB.



IMosicHuTeIbHAA 3aNHCKA
K a1aNITUPOBAHHOM Mporpamme

Pabouass mporpamma mo ¢u3MKe MpeaHa3HaueHa JUIsi pabOThI C OOYYAIOMIUMCS ******
MOCTPOCHA Ha OCHOBE (h)yHJIaMEHTAJIBHOTO si/ipa COAEpKaHHMsSI OCHOBHOTO 00Iero oOpa3oBaHMs,
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMbl OCHOBHOTO
oOmero oopa3oBaHusl.

PaGouass mporpamma mo QuU3MKE COCTaBlieHA HAa OCHOBE CJICIYIOIINX HOPMATHBHBIX
AOKYMEHTOB:

e AanTUPOBAaHHON OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMbl  OCHOBHOTO  OOIIETro
obpazoBanust MBOY «Ilo6eaurensckas COLLy, yTBep:KIeHHOHN NMPHUKAa30M AUPEKTOPA LIKOIIBI.

e [Iporpamma ocHoOBHOro oOmiero oOpa3oBaHus. @Duszmka 7-9kmaccel.  ABTOpBI:
A.B.Ilepbiikun, H.B.®unonosuy, E.M.I'yTHuK.

e Pabouvas mporpamMMa OpHUEHTHUPOBaHA HAa  HCIOJIb30BaHHWE ydcOHMKa «Dusmka-7»,
A .B.IleppiukuH,

v «Coopuuk 3amau mo ¢usuke 7-9», B.M.JIykammk, E.B.MBanoBa, -M, « IlpocBerienue»,
2014;

v’ «Jlunakrruueckue marepuaibl 7 kiaace», A.E.Mapon, E.A Mapon, -M, «Ipodar, 2014;

B mporpamme coOimoaeTcsi TPEeMCTBEHHOCTh C IMPOTpaMMaMH  HAYaJIBHOTO OOIIETro
oOpa3oBaHMs, B TOM 4YHCI€ U B HCIOJb30BAHUU OCHOBHBIX BHUJIOB Y4YeOHOH AeSITeIbHOCTU
00yJaromuxcs.

[Iporpamma  KOHKpPETHU3UPYET COAEp)KaHME MPEAMETHBIX TEM, [EPEUYMCICHHBIX B
00pa30BaTeILHOM CTAaHJAPTe, OMPEACISCT IOCICAOBATEIPHOCTh WX H3YYCHHS W TIPUBOIUT
pacmpeseneHue y4eOHBIX 4acOB Ha M3y4€HHE KaXKJIOro pasiena Kypca. TpeOoBaHUS K YPOBHIO
noarotoBku nereit ¢ OB3 (ywammecs VII Buga oOyueHus) COOTBETCTBYIOT TpeOOBaHMSIM,
MPeIbABISEMBbIM K YISCHHKAM IIKOJIBI OOIIET0 Ha3HAUCHUSI.

[enu n3ydenust UMK B OCHOBHOM IIIKOJIE CIIEAYIOIINE:

* YCBOGHHE YYalIUMHUCS CMBICIIa OCHOBHBIX HAyYHBIX TIOHSATHH W 3aKOHOB (H3UKH,
B3aMMOCBSI3U MEX]Ty HUMU;

* (hopMupoBaHNE CUCTEMBI HAYYHBIX 3HAHUHN O MPHUpOE, €€ PyHIAMEHTAIBHBIX 3aKOHAX JUIS
MMOCTPOCHMUSI TIPEICTABIECHUS O (PU3UUECKON KapTUHE MUDA,

* cUCTeMaTu3alus 3HAaHUM O MHOrooOpa3uu OOBEKTOB U SBICHWN MPHUPOIBI, O
3aKOHOMEPHOCTSIX TPOIIECCOB M O 3aKOHaX (U3MKHU ISl OCO3HAHMUS BO3MOXKHOCTH Pa3yMHOTO
WCIOJIb30BAHUA JOCTUKEHUI HAYKU B JAJbHEHIIIEM Pa3BUTUN IUBUIN3AUY;

* ¢opmupoBaHre YOSKIEHHOCTH B MO3HABAEMOCTH OKPYXKAIOIIEro MHpa M JTOCTOBEPHOCTH
Hay4YHBIX METOJIOB €T0 W3YUYECHHUS;

* BOCITUTAHUE YKOJIOTHYECKOTO MBIIIJICHHS U IIEHHOCTHOTO OTHOIICHHUS K TIPUPOJIC;

* pa3BUTHE TIO3HABATEIBLHBIX HHTEPECOB U TBOPUECKUX CITOCOOHOCTEH yJaIxcs.

JlocTrkeHre ATUX 1eJIe 00eCTIeYMBaETCs PEIICHUEM CIIeTYIOITNX 3a/1a4:

* 3HAKOMCTBO Y4YalllUXCS C METOJOM HAay4YHOrO TO3HAaHMS W METOJaMH HCCIEeI0BaHUs
00BEKTOB U SIBIICHUW TTPUPOJIBI;

* MPHOOpPETeHHE YyYallUMUCS 3HAHUA O MEXAaHHYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PM3MUECKUX BEIMUNHAX, XapPAKTEPUIYIOIINX TH SBIICHUS;

* (opMupoBaHue y ydamuxcs yMeHUN HaOI0AaTh MPUPOIAHBIC SIBICHHS U BHITIOIHATH OIIBITHI,
nmabopaTtopHble pabOTHl M SKCIIEPUMEHTAIBHBIE MCCIEAOBAHUS C UCIOIB30BAHUEM HU3MEPHUTEIIbHBIX
pUOOPOB, IMUPOKO MPUMEHSIEMBIX B IPAKTHUECKOM KU3HH,

* OBJIAZICHHE YYAIlUMHUCS TaKUMHU OOIIEHAyYHBIMU MOHSATHSIMH, KaK HPUPOJTHOE SIBICHUE,
SMIUPUYECKH YCTAHOBICHHBIM (akT, mpobiema, TUIIOTe3a, TEOPETHUECKUW BBIBOJA, PE3YJIbTaT
AKCIEPUMEHTAIBHOU MPOBEPKU;



* MOHMMaHHE YYAIUMHCS OTIMYMHA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(OPMAIUH,
LICHHOCTH HayKHU JJIS1 YI0BJIETBOPEHHSI OBITOBBIX, IPOM3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEN
YeJioBeKa.

OcHoBHas (popma opraHuzaluy 00pa3zoBaTEIbHOIO MPOLECcCca — KIIACCHO-YPOYHas CUCTeMa.

[IpenycmarpuBaeTcss NPUMEHEHUE CIEAYIOIMIMX TEXHOJOIMH OOYy4YEeHMs: UIPOBbIE
TEXHOJIOTUH, 3JIEMEHTHI IPOOJIEMHOI0, UCCIIEI0BATEIbCKOrO0 00YUEeHUs, TEXHOJIOTUN YPOBHEBOMN
muddepennmanum, 310pobecoeperatonie Texnonoruu, UKT.

Jlis opraHM3alliy  KOJUIGKTUBHBIX W WHAMBHUIYAJIbHBIX HaONIOJCHUNA (PU3MUECKUX
SABIICHMA W TPOIECCOB, HU3MEPEHUs (U3NYECKUX BEIMYMH M YCTAHOBJICHUS 3aKOHOB,
MOJTBEPKIECHUS TEOPETUUYECKUX BBIBOJOB IMPOTrPaMMON  IPeTyCMOTPEHbl JAEMOHCTPALUH,
nabopaToOpHBIE OMBITH, PPOHTAIBHEIE TA00PATOPHBIE PAOOTHI.

Peanu3anust TemaTndeckoro IulaHa OOECIEYMBACT OCBOCHHE OOLICY4YeOHBIX YMEHUH W
KOMITETEHIIMH B paMKaxX HH()OPMAIIMOHHO-KOMMYHUKATUBHOM JESITEIILHOCTH, B TOM YHCIIE:

- CIIOCOOHOCTh IepesaBaTh COJAECpP)KaHME TEKCTa B C)XKAaTOM WM pPa3BEepHYTOM BHUJE B
COOTBETCTBHH C LIENBI0 YIEOHOTO 3aaHusl, IPOBOIUTH HH(POPMAIIMOHHO-CMBICIIOBOM aHAIIN3 TEKCTA,
UCIIOJIb30BaTh PA3IMYHbIE BUJIbI YUTEHUS (03HAKOMHUTEIBHOE, IPOCMOTPOBOE, IOUCKOBOE U JIP.);

- CO3/aBaTh IMCHbMEHHbBIE BBICKA3bIBAHMS, aJ€KBATHO MEPEAAIOLINE MPOCIYIIAHHYIO |
IIPOYUTAHHYIO HH(POPMALIMIO C 33/1aHHOM CTENEHBIO0 CBEPHYTOCTH (KpaTKo, BBIOOPOUYHO, MOJIHO);

- COCTaBJIATH ILJIaH, TE3UCHI, KOHCIIEKT.

Crneunduka neneil W colepkaHMs H3Yy4eHUS (U3UKH CYILECTBEHHO IIOBBIIIAET
TpeOoBaHMs K pedICKCUBHON JIEATEIBHOCTH O0YYArONIMXCS: K OOBEKTUBHOMY OIICHUBAHUIO CBOUX
y4eOHbBIX JOCTH)KEHMH, ITOBEAEHUS, YepT CBOEH JIMUHOCTH, CIIOCOOHOCTH U TOTOBHOCTH YUUTHIBAThH
MHEHUS JIpyTuX JIIOJAEW IpU ONpEAeNCHUH COOCTBEHHOW IO3ULIMM U CaMOOLIEHKE, MOHUMATh
LIEHHOCTh 00pa30BaHMsI KaK CPEJICTBA Pa3BUTHUS KYJIbTYphl JINUHOCTH.

AKTYaJIbHOCTh A/1aITHPOBAHHOW NPOrpaMMbl OIpEAENsSeTCs MPEXAEe BCEro TEM, 4YTO
yyaliuecsi B CWJIy CBOUX HHIUBUAYAJIbHBIX INCUXO(U3NYECKUX OCOOEHHOCTEH MCIBITHIBAIOT
3aTpy[HEHUS MPH YTEHWH, HE MOTYT BBIACIUTH TJIABHOE B HMH(OpMAINH, 3aTPYIHSIOTCS IPH
aHajn3e, CpaBHEHMH, OOOOILEHUH, CHUCTEeMaTH3alUH, 00Jalal0T HEYCTONYMBBHIM BHHMAHUEM,
OCIHBIM CJIOBapHBIM 3aITaCOM.

VYyamumecss ycrmemHee pa0OTalOT Ha  ypOBHE  PENPOAYKTUBHOIO  BOCHPUATUS U
BOCIpOU3Be/leHUs] Yy4ueOHOM uH(pOpMalnu, OCHOBOM TMpu OOYYEHMM SBJISETCS IACCHUBHOE
MEXaHHYeCKOoe 3allOMUHaHME H3ydaeMoro wmarepuana. OnHAKO aJanTHPOBaHHAs Iporpamma
MpHU3BaHa co37aThb OOPAa30BATEIbHYIO CpPEAy WU YCJIOBHS, IMO3BOJSIONIME YYalllUMCS IOJIYYUTh
KayecTBEHHOE 00pa30BaHUE IO NMPEAMETY, MCIOJIb30BaTh IMOJyYEHHbIE 3HAHMS JJIS YCIEIIHOM
colLlMaIN3aluy, TajlbHEeNIero oopa3oBaHus U TPYAOBOM AESITEIbHOCTH.

AantanMsi NporpaMMbl MPOUCXOMUT 3a CUYET TOrO, YTO OCHOBHBIE CBEJCHHS AAIOTCA
nuddepeHIIMPOBAHHO: OJIHU MOHSATHS H3Y4aloTCsl 0030pHO HAa YpOBHE OOIIETO IMpeacTaBIeHMUS,
JpyTHUe - Ha ypoBHE OoJjiee rIyOOKOro MOHMMAHUS U 3alIOMUHAHMS C BBIIEJICHUEM CYIIECTBEHHBIX
MIPHU3HAKOB.

Kaxnas Tema 3aBepraercss MOBTOpeHHEM U 00o0OmIeHneM mpoiaeHHoro. /laHHas cucrema
MOBTOPEHUS 00ecreunBaeT He0OXOJUMbIN YPOBEHb 3HAHUM U YMEHUH.

[Iporpamma COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSAM 00yUaroIIUXCsl, COCTaBJIE€Ha C YUETOM
WX WHAWBHIYAITbHBIX XapaKTEPUCTHUK.

VY pebsat HabmoaeTcs HUKE CPEeTHEr0 YPOBEHb PAa3BUTHUSL BOCIPHUATHSA. DTO MPOSBISETCS B
HeoOxouMocTH OoJiee JUIUTEIBHOrO MEepHoJia BpEMEHH sl MpuéMa U nepepaboTKU CEHCOPHOM
uHpopmanuu. HenocraTku opraHu3anuv BHHUMaHHS OOYCIIOBIMBAIOTCS CIIAOBIM pa3BUTHEM
WHTEIUICKTYaJIbHOW aKTHBHOCTH OOYYarOIIMXCsl, HECOBEPIICHCTBOM HAaBHIKOB W yMEHHM
CaMOKOHTPOJIsI, HEJIOCTATOYHBIM PAa3BUTHEM YYBCTBA OTBETCTBEHHOCTH M MHTEpEca K YUEHUIO. Y
HUX OTMEYAeTCs HEPaBHOMEPHOCTb M 3aMEIJICHHOCTb DPAa3BUTUS YCTOWUMBOCTH BHHMMAaHUS.
HaGnromarorcss HeJOCTaTKM aHalW3a MPH BBHIMOJHEHUM 33JaHUN B YCIOBUSX TOBBIIICHHON
CKOPOCTH BOCHpPHATHA MaTepuasa, Korga auddepeHuupoBaHHE CXOOHBIX pa3apaxuTeraci



CTaHOBHUTCSA 3aTPyJHHUTEIbHBIM. YCIOXKHEHHE YCIOBHHA paboThl BEAET K 3HAYUTEIBHOMY
3aMEJJICHUIO BBITIOJHEHUS 33JaHUs, HO NPOAYKTUBHOCTH JESITEIbHOCTU MPU 3TOM CHHXKACTCS
MaJo.

[Ipu oOyyeHHH HEZOCTATOYHOCTH MO3HABATENILHON aKTHUBHOCTU MPOSBISETCS U B TOM, UTO
yyamuecsi He CcTpemsTcs 3(P(GEKTUBHO HCIONb30BaTh BpEMs, OTBEIEHHOE Ha BBHIMOJIHEHUE
3aJlaHusl, BHICKA3bIBAIOT MAJIO MPEANOIOKHUTENBbHBIX CYKJICHUN 10 Havyana pemeHus 3aaayu. [Ipu
3alIOMMHAHUM CHIDKCHHE TII03HABATEJIbHOM AKTUBHOCTH MPOSBISIETCS B HEJOCTATOYHOM
3(¢(HEeKTUBHOCTH  UCIOJIB30BAaHUS  BPEMEHH, IPEAHA3HAUYEHHOTO  JJIsi  IEPBOHAYAIBHOM
OPUEHTUPOBKA B 33JaHUM, B HEOOXOAMMOCTH TOCTOSHHOTO TOOYXICHHS H3BHE K
MPUIIOMUHAHUIO, B HEYMEHHHM HCIOJb30BaTh MPHUEMBI, OOJerdyaronye 3alOMHHAHUE, B PE3KO
CHIDKEHHOM YPOBHE CAaMOKOHTPOJIS.

VY oOyvaromuxcsi HapyuleH ¥ HEOOXOIUMBIA IMOATANHBbIA KOHTPOJb HaJA BBINOJIHIEMOMN
JeSITeNbHOCThIO, OHM YacTO HE 3aMeyaloT HECOOTBETCTBHS CBOECH pabOTHl MPEIOKEHHOMY
oOpa3sily, He BCerja HaxoAAT JAONMYyIICHHbIE OMIMOKH, JAa)Ke MOCiie MPOChObI B3POCIOTrO MPOBEPUTH
BBITIOJIHEHHYIO padoTy.

PeGsita MCOBITHIBAIOT TPYAHOCTH MPU HEOOXOAMMOCTH COCPEIOTOYMTHCS Ui TOMCKA
pemeHusi MpoOIeMbl, YTO CBS3aHO M CO CIa0BIM Pa3BUTHEM Y HHX SMOLMOHAIBHO-BOJEBOU
cdepbl. B cBsA3M ¢ 3TUM YacThl KoyiebaHUsI YPOBHsSI pabOTOCIOCOOHOCTH U aKTMBHOCTH, CMEHA
«pabounx» U «HEPaOOUNX» COCTOSIHUM.

BBuay BbllIeyKa3aHHBIX MCUXO(PU3NYECKHX OCOOCHHOCTEH OOydaroluxcsi MPOBOIUTCS
KOpPpeKIHOHHAasi padoTa, KOTOpast BKJIIOYAET CJIEAYIOLUE HAPABICHMUS:

® pa3BUTHE BOCHPUATHUSA, AMITH, BHUMaHUs; GopMUpoOBaHrEe 000OIIEHHBIX MPEICTaBICHHMA
0 CBOMCTBax MPEIMETOB, IPOCTPAHCTBEHHBIX MPEACTABICHUI 1 OpUEHTAIUI;

® pa3BUTHE PA3IMYHBIX BUIOB MBIIIJICHUS: HATJSIHO-00pa3HOT0, CIOBECHO-JIOTMYECKOT0;

® pa3BUTHE OCHOBHBIX MBICIUTENBHBIX OINEpaluii: YMEHUsS CpaBHUBaTh, AHAIU3UPOBATH,
BBIJIENIATh CXOJCTBO M pa3jMyde MOHATUH, padoTaTh 10 CIOBECHOW U IHUCHMEHHOM
WHCTPYKIHSMH, aJITOPUTMY, IJIAHUPOBATH JIEATEIILHOCTB;

® pa3BUTHE SMOLMOHAIBHO-IMYHOCTHON cepbl: MHULMATUBHOCTH, CTPEMJIEHUS JOBOJIUTH
HayaToe JeJI0 A0 KOHI@A; (OpMUPOBAHME aJeKBATHOCTH YYBCTB, YCTOWYMBOM U aJieKBaTHOMN
CaMOOILIEHKH, YMEHHU aHATTM3UPOBATh CBOIO JIESATEILHOCT, ITPE0I0JIEBATh TPYIHOCTH;

® BOCIHTAHUE CAMOCTOSITEIbHOCTH NPUHATHS pEIIeHUs, NPABUIBHOTO OTHOLIEHUS K
KPUTHKE;

® Da3BUTHE CBSA3HOW YCTHOW M MHCbMEHHOW peH;

® pacuIMpeHue NpeJCTaBlIeHUN 00 OKPYKaroIlleM MUpe U 000TalleHUE CI0Baps;

e (QopmupoBanme W pa3BUTHE YYEOHO-TIPAKTUUYECKUX JCHCTBUH MO  YCTPaHEHHIO
WH/IMBUYAJIbHBIX MPOOEJIOB B 3HAHUSX.

OO0mas xapakrepucTuka yueOHOro npeamera

dusnka Kak Hayka o HaumOojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYHAas B KauyecTBE
y4eOHOTO TIpeaIMEeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIa B CHCTEMY 3HAHHI 00 OKPYKAIOIIEM
mupe. OHa packpbIBaeT poJib HAyKU B SKOHOMHUYECKOM M KYJIbTYpPHOM Da3BUTHUH OOIIECTBA,
crocobcTByeT (OPMUPOBAHUIO COBPEMEHHOTO HAYYHOIO MHPOBO33peHMs. s pemieHus 3anad
(bopMHpPOBaHHS OCHOB HAYYHOTO MUPOBO33PEHUS, Pa3BUTHS MHTEIEKTYalbHBIX CIIOCOOHOCTEH U
MO3HABATEBHBIX WHTEPECOB MIKOJHHUKOB B TPOIECCe M3YYCHHUs (DU3MKH OCHOBHOE BHHMaHHE
CIIeyeT YHAENATh He Ieperade CyMMbl FOTOBBIX 3HAaHHUI, a 3HAKOMCTBY C METOJAMU HAy4YHOTO
MO3HAHUS  OKPYXKAIOWIEr0 MHUpa, [IOCTAaHOBKE MpobieM, TpeOyromux OT  ydaluxcs
CaMOCTOSITENTFHON JIESITEIPHOCTH 0 WX pa3perieHuto. O3HaKOMJICHHE MIKOJIHHUKOB C METOAAMU
HAYYHOT'O TIO3HAHUS MPEIoJIaracTcs MpoBOIUTH IIPH U3YUYEHUH BCEX pa3zesioB Kypca (PH3UKH.

['ymanuTapHoe 3HaYeHHE (HU3UKHA KaK COCTAaBHOM YacTH OOIIero oOpa3oBaHUs COCTOUT B
TOM, YTO OHA BOOPYXKAeT LIKOJbHHKA HAyYHBIM METOAOM IO3HAHUS, MO3BOJISIOUIMM IOJTy4aThb
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIIEM MHUPE.



3HaHue (U3UYECKUX 3aKOHOB HEOOXOIUMO AJIS M3Yy4YCHHUS XUMHUH, OMOIOTHH, (PU3UYECKOM
reorpaduu, Texaojgoruu, Ob3P.

Kypc ¢usukn B mnpuMepHOW mporpaMme OCHOBHOTO 0Omero ooOpazoBaHUs
CTPYKTYpUPYETCSI Ha OCHOBE PACCMOTPEHUS Pa3IUYHbIX (JOPM JABHKEHUS MAaTePUH B MOPSAIKE UX
YCIIO)KHEHUS: MEXaHWYCCKUE SIBIICHUS, TEIUIOBBIC SIBICHHS, OJJICKTPOMATHUTHBIC SIBICHUSA,
KBaHTOBbIC siBIeHUs. PU3KKa B OCHOBHOI IIIKOJIE M3y4aeTcsl Ha YPOBHE PACCMOTPEHUS SIBJICHHI
MIPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3UKH U MPUMEHEHHEM 3TUX 3aKOHOB B TEXHHUKE
Y TIOBCEJITHEBHOM JKU3HH.

MecTo y4eOHOro npeaMeTa B y4eOHOM ILIaHe
VYyebnas nporpamma 7 Kiiacca paccuntana Ha 70 4acoB, 1o 2 yaca B HEICIIO.

[To mporpamme 3a roj ydaniuecsl JODKHBI BBIIIOJHUTh KOHTPOJBHBIE Pa0OTHI U JIaOopaTOpHBIC
paboTHI.

Hean 00yuenus ¢pusunke:

® OCBOCHHME 3HAHUU O TEIUIOBBIX, AIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBJICHUSAX, BEJIMYMHAX,
XapaKTePU3YIOMIUX ITH SBJICHHS, 3aKOHAX, KOTOPHIM OHU TOIYHHSIIOTCS, O METOJaX HAyIHOTrO
MO3HAHUS MPUPOABI U (HOPMUPOBAHHE HA 3TOM OCHOBE MPEICTABICHUN O (HU3MUECKON KapTUHE
MUDA,

e OBIAJCHHE YMEHUAMU MPOBOAMUTH HAOMIOJAEHUS MPUPOAHBIX SIBICHHUI, OMHCHIBATH H
00001aTh pe3ynbTaThl HAOMIOJIEHUH, HCIONBb30BaTh MPOCTHIE H3MEPUTEIbHBIE MPUOOPHI I
M3y4YeHHST (DU3MUYSCKUX SIBIICHUH; IPEACTaBIATh PE3yJdbTaThl HAOMIOICHUN WM WU3MEPEHHH C
MOMOIIbI0 TabNMuUI, Tpa@UKOB U BBIABISATH HA OSTOM OCHOBE SMIUPHUYECKHUE 3aBHUCHUMOCTH,
MPUMCHSITh TOJNydeHHBIC 3HAHUS IS OOBSCHEHUS Pa3HOOOPA3HBIX MPHUPOJHBIX SIBICHHA U
MPOLIECCOB, TMPUHIUIOB JACUCTBUS BAXKHEHUIIUX TEXHUYECKUX YCTPOHCTB, M pEUICHUS
(bu3nUecKUX 3a/1a4;

® pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
MPOLIECCE PEIICHUS HHTEIUIEKTYalIbHBIX MpoOsieM, (QHU3NYECKUX 3adad U BBIMOJTHEHUS
IKCIIEPUMEHTAITBLHBIX

WCCIIEIOBaHMM; CIOCOOHOCTH K CaMOCTOATEIbHOMY HPUOOPETEHHIO HOBBIX 3HAHUU TIO
(U3HKE B COOTBETCTBHH C )KHU3HCHHBIMU TIOTPEOHOCTSIMH U HHTEPECAMU;

® BOCINUTaHUE YOEKICHHOCTH B IMO3HABAEMOCTH OKPYKAIOIIEro MHpa, B HEOOXOIUMOCTU
Pa3yMHOI'O HCIIOJIb30BAHUS JIOCTIDKEHUN HAYKU W TEXHOJOTMH [UIsl JATbHEHUIEro pa3BUTHS
YeJIOBEYECKOr0 OOIIECTBA, YBAKEHUS K TBOPIIAM HAyKH M TEXHHWKH; OTHOIICHUS K (DHU3HMKE KaK K
AJIEMEHTY 00I[eYeNTOBEYeCKON KYIbTYPHI;

e TPUMCHEHHUE TMOJTYYCHHBIX 3HAHWA W YMEHUH JUIS pEIICHHS MPAKTUYCCKUX 3a1ad
IMOBCEIHEBHOM KU3HH, IS oOecIieueHus 0€30IMacHOCTH.

s ¢pusnueckoro o0pa3oBaHUs TPUOPUTETHBIM SIBIISIETCS PA3BUTHE YMEHHI CaMOCTOSITENILHO U
MOTHBHPOBAaHHO OPTaHW30BBIBATH CBOIO MIO3HABATEILHYIO IEATEIBHOCTD (OT IIOCTAHOBKH IIEITH 10
MOJIyYE€HUsI M OIICHKH pe3ysibTara), HWCIOIb30BaTh D3JIEMEHTHl MPUYMHHO-CIECICTBEHHOTO U
CTPYKTYpHO-(DYHKIIHOHAILHOTO aHaJIN3a, OTPEACNATh CYIIHOCTHBIE XapaKTEPUCTUKU H3y4aeMOro
00BEKTa, CaMOCTOSITENNFHO BBIOMPATh KPUTEPUH MJsi CPaBHEHHS, COIMOCTABIICHUS, OIICHKH U
KJI1accupukanuu 00HEKTOB — B TUTAHE ITO SIBIISIETCS OCHOBOM i 1enenonaranus. OOydaroniuecs
JOJDKHBI TPUOOpPECTH yMEHHsI 10 (OPMUPOBAHUIO COOCTBEHHOTO aJrOpUTMa PEIICHHS
MO3HABATENBHBIX 3a7a4 (OPMYIUPOBATh MPOOJIEMYy U II€M CBOEH pabOThI, OMpenesiTh
aJIeKBaTHBIC CIIOCOOBI M METOJBI PEIICHUS 3aJadd, MPOTHO3UPOBATH O0XKHUIAEMBI pe3ynbTaT U
COTIOCTABJIATh €ro C COOCTBEHHBIMHM (MaTeMaTH4ecKMMH) 3HaHUAMHU. OOywarouiuecst AOKHBI
HAyYUTHCS TPENCTaBISATh pPE3yAbTaThl WHANBUAYAIBHOW W TPYNINOBOH MO3HABATEIBLHOMN
NesTeNbHOCTH B (opMax KOHCIEKTa, pedepara, peleH3WH, HCCIe0BaTeNIbCKOrO IPOEKTa,
nyOJIMYHON Tpe3eHTauun. B npoyecce ob6yuenus npeononazaemcsa aKkmueHoe UCNOIb308AHUE
UHpOpMAUUOHHBIX MEXHO02UIL.

JlocTrkeHre dTUX 1eNei 00ecrednBaeTcst pEIICHHEM CIICIYIOIINX 3a/1a4:



® II03HAKOMWTb YYAIIUXCA C METOAOM HAyYHOIO IIO3HAHUA M METOJAaMHU MCCIIECIOBaHUS
00BEKTOB U SBJICHUNA IPUPOABI;

e [pUOOPECTH YYallUMHUCS 3HAHHUS O MEXAHWYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUAX, (PU3NYECKHUX BEIMUMHAX, XaPAKTEPU3YIOUINX 3TH SBICHUS;

e (opmupoBaTh y yyamuxcs yMeHusl HaOlr01aTh NPUPOIHBIE SBJICHUS U BBIIIOIHATH OIBITH,
na0opaTopHble  pabOTBl W JKCHEPUMEHTAIbHbIE  MCCIEIOBAHHUA C  HCIHOJIb30BAHUEM
M3MEPUTENBHBIX PUOOPOB, IIMPOKO MPUMEHIEMbIX B IPAKTUUYECKOM KU3HH;

® OBJIAJCTh YYaIIUMCA TAaKUMH OOLICHAYYHBIMHU IOHATUSAMH, KaK MPUPOIHOE SIBICHHUE,
SMIMPUYECKU YCTAHOBJIEHHBIH (hakT, mpobiiema, I'MIIOTe3a, TEOPETUYECKUH BBIBOA, PE3YJIbTaT
9KCIIEPUMEHTAIBHON IIPOBEPKH;

® [IOHMMAaTh OTJINYMS HAYYHBIX JAHHBIX OT HEIPOBEPEHHON MH(OpPMAIMH, LICHHOCTH HAyKH

AJI1 YAOBJIETBOPECHUSA 6I>ITOBI>IX, IMPOU3BOACTBECHHBIX U KYJIBTYPHBIX HOTpe6HOCTeI>'I YCJIOBCKA.
JIMIYHOCTHBIE, METAITPEJJMETHBIE U IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA

COJEPKXAHUA KYPCA ®PU3UKHN

Buns! pezynsraros

1. e chopMHpOBaHHE ITO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYECKUX
Jluunocmuule CHOCOOHOCTEH yUaIInuXCs;
pe3yrbmamat e yOCKICHHOCTh B BO3MOXXHOCTH IMO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO

HUCIIOJIb30BaHUA ILOCTI/DKCHI/Iﬁ HayKu U TEXHOJIOTUH JJIA ﬂaﬂbHeﬁlHeFO Pa3BUTHA YCTIOBEYCCKOT'O
O6H16CTB3, YBAXCHHUC K TBOpHaAM HAYKW W TEXHUKHU, OTHOIICHUE K (1)I/I3I/IKC KaK J3JIEMCHTY
o0111e4enoBeYecKoit KyIbTyphI;

®  CaMOCTOATENIFHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPaKTHUECKUX YMEHUH,

® TOTOBHOCTh K  BBHIOOPY >KHM3HEHHOTO MYTH B COOTBETCTBUH C COOCTBEHHBIMHU
HMHTEPECaMHt U BO3MOXKHOCTSAMH,

e MOTHBaIMs 00pa30BaTENbHONW AEATEIBHOCTH IIKOJIHHUKOB HAa OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO MMOJ[X0/1a;

e (GopMHUPOBaHHE EHHOCTHBIX OTHOUICHUH IPYT K APYTY, YUUTEII0, aBTOPAM OTKPBITHIA
1 M300peTeHUH, pe3yabTaTaM 00yUeHusI.

2. ® OBJIQJICHUC HABBIKAMH  CAMOCTOSTEIIHOIO  NPUOOPETEHHS  HOBBIX  3HAHUNA,
Memanpeomemupie | OPTaHHM3AUMH yIEOHOM JEATENBHOCTH, TIOCTAHOBKM LECJIEH, TUIAHUPOBAHMUS, CAMOKOHTPOJIS U
OIICHKHU PE3yJIbTaTOB JIEATEIHHOCTH, YMEHHMSIMH TIPEIBUETh BO3MOXHBIE PE3YJIbTaThl CBOUX
JICHCTBUI;

® [IOHUMAaHHWE pA3IMYUN MEKIYy HCXOMHBIMH (AaKTaMHd H THUIOTE3aMH Ui X
OOBSCHEHUS, TEOPETUUECKUMH  MOJEIISIMH peanbHBIMH  O0BEKTaMH,  OBJJICHUE
YHHUBEPCATHHBIMI YICOHBIMH ACHCTBUAMH Ha MPUMEpax TUIOTe3 IS OOBSICHCHHUS U3BECTHBIX
(haKTOB M IKCIIEPUMEHTAIHHON MPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3paOOTKH TEOPETHICCKUX
MOJIeJIEH MPOLIECCOB WIIH SIBJIEHUM;

e (QopmHpOBaHWE yYMEHWIA BOCIPHHHAMATh, IepepadaThiBaTh W  NPESABSIBIATH
WHPOPMALIMIO B CJIOBECHOW, O0Opa3HOH, CHUMBOJHYECKOW (opMax, aHAIM3UPOBATh U
nepepadaTbIBaTh MONYYCHHYI0 HH(GOPMAIMIO B COOTBETCTBHH C IIOCTABICHHBIMH 3aJla4aMH,
BBIENISITh OCHOBHOE COJIEPKaHHWE TPOYMTAHHOTO TEKCTa, HAXOJWUTh B HEM OTBETHl Ha
MOCTaBIIEHHBIE BOMPOCHI U M3J1araTh €ro;

e TpHOOpETEeHHE OMbBITA CAaMOCTOSTEILHOTO TOWCKA, aHalu3a U 0TOopa MH(POPMAIUU C
WCTIOJIb30BaHNEM Pa3lIMIHBIX HCTOYHUKOB W HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH ISt
pelIeHus MO3HaBaTENbHBIX 3a/1a4,

® Da3BUTHE MOHOJIOTMYECKOHN M JUAIOTHUYECKOHN peyH, yMEHUs BbIpakaTh CBOU MBICIHU U
CHOCOOHOCTH BBICIYIINBATh COOECEHUKA, MOHMUMATh €r0 TOYKY 3PCHHS, IPU3HABATH IMPABO
JIPYroro 4ejioBeKa Ha HHOE MHEHUE;

® OCBOGHHE TNPHEMOB JI€HCTBUH B  HECTaHAAPTHBIX CHUTyalusiX, OBJaJeHUE
9BPUCTUYCCKUMH METOJJAMH PELICHHUS IPOOIIEM,

e (opmupoBaHUE YMEHHI pabOTaTh B IPYIIE C BEIIIOJIHEHHEM Ppa3IUUHbIX
COIMANIBHBIX peJiel, MPEACTaBIATh M OTCTAaWBaTh CBOW B3TIAABI W yOEXKICHHWS, BECTH
JTINCKYCCHIO

pe3yrvmamal.

3. ® 3HATH O MPHUPOAE BAKHEHITNX (PU3NIECKUX SBICHUH OKPYKAIOIIEro MUpa U MOHUMAaHHE
Tpeomemnvie CMBICITa (PU3UIECKUX 3aKOHOB, PACKPHIBAIOIINX CBSA3b N3yUCHHBIX SBICHUI,




pe3yIbmamol.

® YMETh I10JIb30BaThCsI METOJIAMU HAYYHOT'O UCCIICAOBAHUS SBICHUI IPUPOJIBI, IPOBOJIUTH
HaOMIONCHNS, IUIAHWPOBATh M BBINOJHATH OSKCICPHUMEHTHI, 00pabaThIBaTh pPE3yIbTaThI
WU3MEPEHUH, IPEACTaBIATh PE3YIbTAaThl H3MEPEHUH C MIOMOIIBIO TaOIHI, TpapuKoB U HOPMY,
00HapyXMBaTh 3aBHCUMOCTH MEXIY (PU3NYECKUMM BEIHMYMHAMH, OOBSICHATH IOIyYCHHBIE
Pe3yNbTaThI U IETIaTh BHIBOABI, OLICHNBATH TPAHHUIIBI TOTPEITHOCTEH PE3yJIbTaATOB U3MEPEHUI;

® IIPUMEHATh TEOPETHUCCKHE 3HAHMSA MO (DU3MKE Ha IPAKTHKE, PElIaTh (H3MIECKUE
3aJayy Ha MPUMEHEHNE MTOYIECHHbBIX 3HAHHUH;

® [IPUMEHATH NOJyYCHHBIC 3HAHUS IS OOBSCHEHHUsS NPUHLUIIOB JIEHCTBUS BaKHEHIIMX
TEXHUYECKUX YCTPOWCTB, PEIICHHs NPaKTHYECKUX 33/1a4 MOBCEIHEBHOM KU3HU, 00eCIICUeHUs
0e301macHOCTH CBOEH >KW3HH, PallMOHAJILHOTO MPHPOIONONIB30BaHHUS U OXPaHbl OKpYIKaloIiei
Cpebl,

e popMupoBaTh YOSXKICHHUS B 3aKOHOMEPHOH CBS3M U MO3HABAEMOCTH SIBJICHHH MPUPOJIH,
B 00BEKTUBHOCTH HAayYHOTO 3HAHUS, B BEICOKOI IIEHHOCTH HAYKH B Pa3BUTHUH MaTCPHATbHON U
JIyXOBHOM KyJbTYpBI JIIOJEH,

® pa3BUBATh TEOPETHYECKOE MBIIUICHHNE Ha OCHOBE (DOPMHPOBAHMS  yMEHHH
yCTaHaBIMBaTh (DAKTHI, pa3iuyaTh NPUYUHBI U CIEACTBHS, CTPOMTH MOJIEIH U BBIIABUTAThH
THITOTE3BI, OTBICKUBATh U (POPMYINpPOBATH TOKA3aTEIbCTBA BHIIBUHYTHIX THIIOTE3, BEIBOANTH U3
9KCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX MOAEIeH Gpru3niecKkue 3aKOHHI,

® IOKJIa/IIBaTh O Pe3yJbTaTax CBOETO HCCIEIOBAaHMs, YUaCTBOBATh B AMCKYCCHH, KPAaTKO
U TOYHO OTBEYATh HA BOINPOCHI, UCIIOJIB30BATH CIIPABOYHYIO JINTEPATYPY U APYTUE€ UCTOYHUKU
nHdopmanum.

® [IOHUMATh U OOBSACHATH Takue (pU3MYECKHe SIBJICHMS, Kak CBOOOIHOE MNaJeHUE Tell,
KosieOaHMsl HHUTSHOTO W TNPYXXMHHOTO MAasTHUKOB, arMOC(epHOe NaBjicHUE, IUIaBaHUE Tell,
muddysus, Gonplias cKUMaeMOCTh I'a30B, Majlasg CKMMAeMOCTh JKHJKOCTEH M TBEPIbIX Tell,
MpOLIECCHl  HCTIAapeHHs M IUIABaHWS BEIIECTBA, OXJAXKICHUE MXHIKOCTH IIPH HCIApEHHH,
M3MECHEHHE BHYTPEHHEH >HEPIMH Tela B pe3yibTaTe TEIUIONEPEAadr MIM padOoThl BHEIIHHX
CHJI, DJICKTPU3ALHS TEI;

® II3MEPATh PACCTOSIHUE, NMPOMEXYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MaccCy, CHIY,
UMITyJIbC, pabOTy CHIIBI, MOIIHOCTb, KMHETHYECKYI0 SHEPIuiO, MOTECHIHAJIBbHYIO 3HEPIHIO,
TEMIIEPaTypy, KOJMYECTBO TEIUIOTHI, YICIbHYIO TEIJIOEMKOCTh BELIECTBA, YJCIbHYIO TEIIOTY
TUIABJICHHS] BELIECTBA, BIAXKHOCTH BO3/yXa;

®BIIAJIETh  OKCIEPUMEHTAIBHBIMA  METOJaMH  HCCJIEJOBaHMS B npotecce
CaMOCTOATECIbHOTO HU3YUYCHUA 3aBUCUMOCTHU HpOﬁHeHHOFO IIyTlH OT BPEMCHU, YJIMHCHHUA
IMPY>XXUHBI OT HpI/IJ’IO)KCHHOﬁ CHUJIbI, CUJIbI TAXKECTU OT MACChI TEJIa, CUJIbI TPCHUA CKOJIbLXXCHUA
OT TUIOmaa COIPUKOCHOBEHUA TCJI W CUJIBI HOPMAJIBHOTO JaBJICHUSA, CHJIbI ApXI/IMe}Ia oT
o0beMa BBITECHEHHOH BOJpBI, MEPHOJ KojeOaHWi MasTHHKAa OT €ro JUIMHbBI, 00BEM rasa OT
JIaBJICHUS] TIPU TTOCTOSIHHOM TeMIleparype;

® TIOHMMAaTh CMBICI OCHOBHBIX (DM3MUECKMX 3aKOHOB M yMEHHE IPHUMEHSATh HX Ha
MPaKTHKE: 3aKOHBl AMHAMUKK HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKoHBI Ilackams u
ApxuMmerna, 3aKOH COXPaHEHHSI IMITYJIbCa, 3aKOH COXPAaHEHNUS SHEPTUH;

® TIOHMMAaTh HNPHUHIUIIBL }IeﬁCTBHﬂ MallluH, HpI/I60pOB U TEXHHUYCCKUX yCTpOﬁCTB, C
KOTOPBIMH KaXKIIbIi YEJIOBEK IMOCTOSIHHO BCTpPEYaeTcs B IMOBCEIHEBHOM JKH3HM, M CIIOCOOOB
obecrieueHns 6€30MaCHOCTH IPU X HCIOIH30BaHUM;

® OBJIAJETh Pa3HOOOPA3HBIMH CHOCOOAMU BBIMIOJIHEHUSI PAcCUYETOB ISl HAXOXKIESHUS
HEU3BECTHON BEIWYMHBI B COOTBETCTBHH C YCIIOBUAMU MMOCTOSTHHOM 3aJa4ud Ha OCHOBAaHHUU
WCTIONIb30BaHUs 3aKOHOB (DH3HKH;

®  JCIOJIB30BaTh MMOJYy4YEHHbIE 3HAHUS, YMEHUsI M HABBIKM B MOBCEHEBHON XM3HHU (OBIT,
9KOJIOTHsI, OXpaHa 37I0pPOBbs, OXpaHa OKpY’Karollel cpe/ibl, TeXHUKa 0€30MacHOCTH U JIp.)

MNVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI OBYYAIOIIMMUCSA KYPCA
OU3UKHN OCHOBHOI'O OBHIEI'O OGPA30BAHUSA

1. Pacnio3HaBath nmpo0OsieMbl, KOTOPbIE MOKHO PELIUThH MPH MOMOIIU (PU3NYECKUX METOOB;
aHAJIM3UPOBATh OTJENbHBIE ATAIbl MPOBEJCHUS UCCIEA0BAaHUM U MHTEPIPETUPOBATH PE3YNIbTATHI
HaOJIOACHUH U OIIBITOB.

2. IIpoBOAMTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUH M HMX CBOWCTB: BBIOMpAThH
000pyZOBaHUE B COOTBETCTBUHU C LEJIBIO UCCIEIOBaHMSA, COOMpATh YCTAaHOBKY M3 MMEIOLIErocs
000pyI0BaHUs, OIMCHIBATh X0 UCCIIE0BAHUS, IENIaTh BHIBOJL IO PE3yJIbTaTaM MCCIICTOBAHMS.




3. IlpoBoauTh TMpsiMble HM3MEpPEHHsT (PU3HMUECKUX BEIHUUH: HPOMENCYMOK  8DeMeHU,
paccmosnue, macca mena, odvem, cuia, memnepamypa, ammocgeproe oOagieHue, TP 3TOM
BBIOMPATh ONTHMAJBHBIA CHOCO0 HM3MEpPEHHsS M HCIOJIB30BATh IMPOCTEHIINE METOIBl OLEHKH
MOTPEMIHOCTEN U3MEPEHU.

4. BpiOupaTh U3MEPUTEIBHBIN IPUOOP C YUETOM €r0 Ha3HAUEHUs, LICHBI ACJIEHUS U IIPEIEIIOB
u3MepeHus npubopa. IIpaBMIBHO COCTABIIATH CXEMbl BKJIFOYEHHUS HW3MEPUTENIBHOrO Ipudopa B
HKCHEPUMEHTAIbHYIO YCTaHOBKY. CUMTHIBATh MOKa3aHHWs NPUOOPOB C HMX OKPYIJIICHHEM [0
Ommkaiimero mrpuxa Imkansl. Ilpn HeoOXOAMMOCTHM NPOBOJUTH CEPUI0 H3MEPEHHH B
HEU3MEHHBIX YCIIOBUSX M HaXOIUTh CPEIHEEC 3HAUCHHE. 3alliChIBaTh PE3YJIbTAaThl U3MEPEHUN B

BHJIE HEpaBeHCTBA X TAX, 0003HaYaTh STOT MHTEPBAJ HA YKMCIOBOM OCH, COBIANAOIIEHN 110 BUIY
co mKanoi mpubopa. B mpocTedmmx ciydasix cpaBHHBATh TOYHOCTh M3MEPEHUS OJHOPOIHBIX U
Pa3sHOPOJHBIX BEIMYMH 10 BEIMYUHE UX OTHOCUTEIBHOMN OTPELIHOCTH.

5. IIpoBoauTh KcciieI0BaHUE 3aBUCUMOCTU (PU3HUECKUX BEJIIMYMH, 3aKOHOMEPHOCTU KOTOPBIX
U3BECTHBl Y4YallUMCS: YKa3blBaThb 3aKOH (3aKOHOMEPHOCTb), CBA3BIBAIOIIMN (QU3HUECKue
BEJIMYMHBI, KOHCTPYMpPOBAaTh YCTAHOBKY, IPOBOJUTH HPSIMbIE HW3MEPEHUs BEJIMYMH, YKa3bIBas
NoKa3aHus B Tabiuue Wid Ha rpaduke, (PUKCUpOBATh PE3yJbTaThl MOJYYEHHOH 3aBHCUMOCTH
(GU3NYEeCKUX BENWYMH B BUAE TaOmuI W TrpadukoB, (HOPMYIHPOBATH BHIBOJ O 3aBUCHMOCTH
¢u3nyeckux BEIMYMH, OLIGHHWBaTh 3HaueHHMe U  (Qu3nueckuil cmbicn  KodpduuueHTa
IIPOINOPLIMOHAIBHOCTH JIEJIaTh BBIBOJIbI 110 PE3Y/IbTaTaM HUCCIIEJOBAHUS.

6. IIpoBonuTh KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYMH: IPU BBIIOJIHEHUU U3MEPEHUN
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJEIys MPEIOKEHHOW WHCTPYKLWH, BBIYHUCISTH
3HA4YEeHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJIyYCHHBIE PE3Yy/IbTaThl C YYETOM 33JaHHON TOYHOCTH
M3MEpEeHUH, MO0 WU3YYCHHOMY 3aKOHy WM (opMyne onpenensaTs (u3nyecKkue BeITHYHHBI,
HoJyIeXkKalue MpsMOMY H3MEPEHHIO, 3alMChIBaTh PE3yabTaThl MPSAMBIX H3MEPEHHH C ydeToM
3aJJaHHBIX a0COJIFOTHBIX MOTPEIIHOCTEH U3MEPEHUH.

7. AHaIM3MpOBaTh CHUTYallUH NPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HAaBaTh B HHUX
MIPOSIBJIEHUE U3YYEHHBIX (DU3MUECKUX SIBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIoIINecs
3HAHUA.

8. IloHMMaTh MPUHLIMIBI EHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKHX YCTPOWCTB, YCIOBUS
0€30IaCHOTO HCIIOJIb30BaHMsS B IOBCEJHEBHOM JKW3HU. Pa3nuuare (yka3plBaTh) NpUMEpPHI
WCIIOJIb30BaHUS B OBITY U TEXHUKE (PU3UUECKUX SBICHUN U mpoueccoB.O0BSICHATH (C OMOpoN Ha
CXEMBbl, PUCYHKH U T.I.) IPUHIUN JAEHCTBHS MAaIINH, NPHOOPOB M TEXHUYECKUX YCTPOMUCTB U
yCIJIOBUS UX 0€30I1aCHOTI0 UCIIOJIBb30BaHUs B TOBCETHEBHOM KU3HH.

9. HMcnonp30BaTh NpU BBHIMOJHEHUU Y4YeOHBIX 3ajjad HAyYHO-TOMYJSPHYIO JMTEPATypy O
(U3NYECKUX SBJIEHUSX, CIPABOYHbIE U3JaHUS (HA OyMa)XHBIX M DJIEKTPOHHBIX HOCUTENAX U
pecypcbl Internet). Ilpu uTeHWMM Hay4HO-TIOMYJISPHBIX TEKCTOB OTBEYaTh HAa BOIPOCHI TIO
coJiepkaHuio Tekcra. [loHnMate cMbich GU3NUYECKUX TEPMUHOB IIPU YTEHUH HAYYHO-TIOMYJISIPHBIX
TekcToB. lloHumars wuHpOpManMi0, TPEACTABICHHYIO B BHJE TaONHUL, cXeM, TIpaduKoB H
auarpaMMm M 1peoOpa3oBbIBaTh HH(GOPMALMIO W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO.
[TpumensaTh MHpOPMALMIO U3 TEKCTOB (PU3MUECKOTO COJACPXKAHUS TPU BBIIOJHEHUH Y4eOHBIX
3ajau.

10. Pacno3HaBath  (usuyeckue SABIEHUS 1O €ro  OINpPENEeNICHUI0, OIKCAHHIO,
XapaKTepHbIM NpHu3HaKaMm. Pa3nuuaTh 711 TaHHOTO SBJIEHUSI OCHOBHBIE CBOICTBA WJIM YCJIOBHUSA
npotekaHus siBieHus. OOBSICHATh Ha OCHOBE HMEIOIIMXCS 3HAHWHA OCHOBHBIE CBOICTBA WM
yCIIOBUS MPOTeKaHUs siBJieHUs. [IpuBOIUTh MpUMephl UCIOIb30BAaHUS SBJICHUS HA MPAKTUKE (MU
IIPOSIBJICHUS SIBJIEHUS B IPUPOJE).

11. OnuchiBaTh M3YYCHHBIC CBOMCTBA Tel W (U3MYECKUE SIBICHHS, HCIIOIb3Ys
¢u3nyeckue BETHMYMHBI; MPH OMMCAHWU, BEPHO MepeaaBaTh (PU3UUECKUI CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAUEHUs ¥ €AMHULBI U3MEPEHNUS; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE TaHHYIO
(U3NYECKYIO BETMUMHY C APYTUMHU BEIUYMHAMU, BBIYUCISTH 3HaYCHNUE (PU3NUECKON BETMYUHBI.



12. AHanM3upoBaTh CBOWCTBA TeN, (PU3UYECKUE SIBICHHUS W TPOLECCH, HCIOIb3YS
¢bu3nyecKkue 3aKOHbl M TMPUHIUIBI, MPH 3TOM CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTeMaTH4ecKoe BbIpakeHHe. PasnuuaTh clI0BeCHYI0 (OPMYIMPOBKY M MaTeMaTH4YecKoe
BbIpa)keHHE 3aKOHa.[[puMeHATh 3aKOH U1 aHaIn3a MPOLECCOB U SIBJICHUM.

13. [IpumensaTs 3akoHBI W (QOPMYNBI IS pEIICHWS pacyeTHBIX 3a7ad ¢
ucrnoiib3oBaHueM | (opMmynbl: 3amuchIBaTh KpaTKOE YCJIOBHUE 3aJaud, BBLICTATH (PU3NYECKYIO
BEIMYMHY, HEOOXOAMMYIO JUIS €€ pElICHHs W INPOBOAMTH pacueThl (U3UUECKON BEITHMYUHBI.
[TpumeHsTh 3aKOHBI U (GOPMYIBI AJI PELUICHHUS] paCUeTHBIX 3aJay, ¢ UCIOJIb30BaHUEM HE MeHee 2
(dopMyI1: 3amUCHIBaTh KPaTKOE YCIIOBHE 33/a4H, BBIACIATH (PU3NYECKHE BETUYMHBI U (OPMYIIBI,
HE0OXOIUMBIE I €€ PEeLICHHS U TPOBOJUTH pacueThl PU3NUECKON BETHUYHH.

CucremMa oneHHUBaHHUSA

Hopmul oyenok 3a 1abopamopuyto padomy

Onenka «5» cTaBUTCA B TOM Ciydae, €CIIM YYAIMHCS, BBHIIOJIHSIET pabOTy B IOJIHOM
o0beMe ¢ COOIII0ICHEM HEOOXOIMMOM MOCIIEI0BATEILHOCTH IPOBEICHUS ONBITOB M U3MEPEHUH,
CaMOCTOSTENIFHO U PAllOHAJIBHO MOHTHUPYET HEOOXO0qMMO€e 000pyI0BaHHE, BCE OMBITHI IIPOBOIUT
B YCIOBUSIX M pEXKHUMaX, OOECIECUMBAIOIIMX IOJYYCHUE BEPHBIX pE3yJbTaTOB M BBHIBOJIOB,
coOmroiaeT TpeOoBaHUS OE30MACHOCTH TpyJa, B OTYETE MPABUIILHO M AKKypaTHO JENaeT BCE
3amycH, TaOJIHIIbIL, PUCYHKH, YEPTEXH, IPAPHUKH, BEIYACICHHSL.

OmeHka «4» MpaBoOMEpHa B TOM YHCJIC, €CJIM BBIMOJHEHBI TPEOOBAHUS K OLICHKE «5», HO
YUYECHUK JIOIYCTHII HEJOYETHI HJIM HErpyOble OLIHOKHY.

Omenka «3» CTaBUTCS, €CIM pPE3yJbTaT BBIMOJHCHHOW 4YacTH TAaKOB, YTO II03BOJISICT
MOJYYUTh TPAaBUJIbHBIC BBIBOJBI, HO B XOJ€ MPOBEACHHS ONbBITA U U3MEPEHHUN OBUIN JOIMYIICHEI
OIIHUOKH.

OmeHka «2» BBICTABISIETCS TOT/A, KOTAA PE3Y/IbTaThl He MO3BOJISIOT TOIYYUTh MTPABUIIBHBIX
BBIBOJIOB, €CJIH OTIBITHI, H3MEPEHUS, BEIYUCIICHUS, HAOIIOICHUS TIPOU3BOIMITICH HEBEPHO.

Ouenka «1» cTaBUTCS B TeX Ciydasx, KOTJIa yJalIMHCs COBCEM He caan padboTy. Bo Bcex
CITy4asix OLIEHKa CHUXKAETCs, €CJIM YUCHHUK He coOJr01a1 TpeOoBaHmii 0€30MacHOCTH Tpy/a.

Ouenku 3a ycmuulit omeem u KOHMPOAbHYIO padomy

OmeHka «5» CTaBUTCS B TOM Cilydae, €CIHM YyYalluiics, OOHapyKUBAeT IMPaBHIbHOEC
MOHUMaHUe (PU3NUECKON CYITHOCTH pacCMaTpPHBAEMbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOpHH, JaeT TOYHOE OMNpE/CICHUE W HCTOJIKOBAHHUEC OCHOBHBIX MOHSATHH, 3aKOHOB, TCOpHUH, a
TaKke BEpHOE OlpeAelieHne (QHU3MYECKUX BEIMYHMH, HMX EIUHHI] M CIHOCOOOB HW3MEpEeHHS,
MPaBUJILHO BBIMOJHSET YEPTEIKU, CXEMbI U TPa(UKH, COMYTCTBYIOIINE OTBETY, CTPOUT OTBET IO
COOCTBEHHOMY IUIaHy, CONPOBOXKIAET Paccka3 CBOMMH IPHMEPaMH, yMEET MPUMEHSITh 3HAHUS B
HOBOW CHTYyallMd TIPU BBITIOJHEHUH MPAKTHUYSCKUX 3aJaHHI, MOXET YCTaHOBHUTH CBSI3b MEXIY
U3y4yaeMbIMH W paHee HW3y4CHHBIMH B Kypce (M3MKM BOmpocamMH, a TaKXkKe C MaTepualioM,
YCBOCHHBIM MPH U3YYCHUH JIPYTUX TPEIMETOB.

OueHka «4» CTaBUTCS, €CIIM OTBET YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHHSIM K OTBETY Ha
OILIEHKY «5», HO B HEM HE HCIOJB3YeTCs COOCTBEHHBIM IUIAaH pacckas3a, CBOM IMPHMEpHI, HE
NPUMEHSIOTCSl 3HAHHMS B HOBOM CHUTyallMW, HET CBS3M C paHee HM3YYECHHBIM MaTEepHUalOM U
MaTepUaioM, YCBOCHHBIM MTPU U3YYECHUH JAPYTHX MPEIMETOB.

Ouenka «3» CTaBHUTCS, €CIH OOJbIAs YacTh OTBETA YIOBIETBOPSET TPEOOBAHUSIM K OTBETY
Ha OIICHKY «4», HO 0OHApPYKHBAIOTCS OTICIbHBIC MPOOENbI, HE MPEMATCTBYIONINE JaTbHEHIIIEMY
YCBOGHUIO MPOTPaMMHOTO MaTepHaia, y4allhics yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHS MPU
PELICHUH MPOCTHIX 3a/1a4 C MCIOJIb30BAaHHEM TOTOBBIX (OPMYJ, HO 3aTPYIHSCTCS MPH PEIICHUU
3aja4, TpeOyomux npeodpaszoBanue GopMyIL.

Ouenka «2» cTaBUTCS B TOM CiIydae, €CIIM YYaIluiCsl He OBJaJeNl OCHOBHBIMU 3HAHUSIMU U
YMEHHSMH B COOTBETCTBUU C TPEOOBAHUSMH POTPAMMBI.



Omenka «1» cTaBUTCS B TOM Cilydae, €ClHM YJallUiics He MOXKET OTBETHTb HU Ha OJMH U3
MIOCTABJIEHHBIX BOPOCOB.

B nmuChbMEHHBIX KOHTPOJIBHBIX padOTaxX TaKkKe YUYUTHIBACTCS, KaKyl0 4acTh paOOTHl yYEHHK
BBITIOJTHUIL.

Ouenka nucbMeHHbIX KOHMPOILHBIX padom

Onenka «5»: OTBET MOJHBIN U MPaBUIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIINOKA.

OtmeTKa «4»: OTBET HEIOJIHBIN WU JIOBEJCHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

Otmerka «3»: paboTa BBHINOJHEHAa HE MEHEE 4YeM Ha IO0JOBHHY, [OIyIlIeHa OJHa
CYIIECTBEHHAs OIIMOKA U TIPU 3TOM JIBE-TPH HECYLIECTBEHHBIC.

OtmeTka «2»: paboTa BHINOJHEHA MEHBIIE YeM Ha IMOJIOBUHY WM COJAEPIKHUT, HECKOJIBKO
CYIIECTBCHHBIX OMIHOOK.

Otmetka «1»: paboTa He BBINOJIHEHA.

[Tpu oreHKe HEOOXOMMO YUUTHIBATH TPEOOBAHUS € IMHOTO OphorpaduIecKoro pekuma.

OTMmeTKa 3a HTOTOBYIO KOHTPOJBHYIO pPalbOTy KOPPEKTHPYET MPEeAIIeCTBYIOMINE IMpU
BBICTABJIEHUU OTMETKHU 3a YETBEPTh, IIOJIYroIue.

Ouyenka ymeHnuii peuwiams pacuemusle 3a0auu

OTmeTka «5»: B JIOTHUECKOM pAacCYXICHHHM WM PEIICHUH HET OIMMOOK, 3ajada pemieHa
paloHaIbHBIM CIIOCOOOM.

OtmeTka «4»: B JOTMYECKOM DPACCYKJIEHUU U PEUICHUM HET CYLIECTBEHHBIX OIIMOOK, HO
3a/laya pelleHa HepalMOHAIBHBIM CIOCOOOM WM JIOMYIIEHO HE OoJiee ABYX HECYIIECTBEHHBIX
OLIMOOK.

OtmeTka «3»: B JOTMYECKOM PACCYXKICHHH HET CYIIECTBEHHBIX OIIMOOK, HO AOMYIIEHA
CYLIECTBEHHasl OIIMOKa B MaTeMaTHUYECKUX pacyeTax.

OtmeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OIIUOKHU B JIOTHUECKOM PACCY>KICHUH U B PEIICHUU.

OtmeTka «1» OTCyTCTBHE OTBETa Ha 3a/1aHUE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
KonTposabHbie (uu¢posBbie)
n/m NpPOrpaMMmblI Bcero IMpakTnyeckue
padoThI o0pa3oBaTe/bHbIE
padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
bubmuorexa [JOK
1.1 ) - 2
VISHIEA © Hayka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
VISHTICCICHE DA https://m.edso0.ru/7f416194
b K
1.3 EcTtecTBeHHOHAy4YHBI METOJ1 TO3HAHUS 2 1 hﬁﬁ&féﬁggﬁ 171416194
Hroro mo pazueny 6

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHMHU BellecTBa

2.1 CrtpoeHue BemecTBa 1 bubmorexa HOK
' R H https://m.edso0.ru/7f416194
JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] bubnuotexa [JOK
2.2 2 1
BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 FRETGTHELS COCTORHIE BCHIEEIRa https://m.edso0.ru/7f416194
Wroro no pazueny )
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexarueckoe ABIKEHHE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 14 4 1
3 HEPIULE, MACEa, INIOTHOCTS https://m.edso00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKoCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaboTa 1 MOIIHOCTB. JHEPrus
bu6mmorexa [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctsie MexaHi3MbI > 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniiraeckas sHepris 4 ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrposbnbie Ilpaktuueckne  (uuppoBbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. TenioBble siBJaeHHs
. bubmuoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
12 Teruossre mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJIEKTpUIECKUE 3apsi/ibl. 3apsuKEHHbBIE Tea 7 1 bubmuorexa [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOSIHHBIH AJIEKTPHUYECKHI TOK httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAIMOACHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIE ABJIEHHS
bu6mmoreka [IOK
4.1 3 6 2
AKOHE! pacpOCTPAHCHILT CBETa https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbBI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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HOYPOYHOE INIVTAHUPOBAHUE 7 KJIACC

KoauuecTBO 4acoB

Ne Kourpo  Ilpakrmu  [lara DJeKTPOHHbIEe HU(POBbIE
o/ Tema ypoka Beero J— CCKHE m3ydeHus:  o0pazoBaTelbHbIE
padoThbI padoTbI pecypcbl
1 ®usnka — Hayka o npupoje. SIBieHus IpupoablL. 1
®u3nyecKue sBICHUs
5 MexaHnueckue, TeIIOBbIE, IEKTPUUECKUE, 1
MarHuTHbBIE, CBETOBbIE, 3BYKOBBIC SIBICHUS
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
VYpok-uccienosanue "M3mepenue remnepaTypbl
4 IIPY IOMOIIM KUAKOCTHOIO TEPMOMETPA U TaTYUKA 1 1
TeMmeparypbl"”
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH
5 U3Y4aroT Npupoay. EcTecTBEHHOHaYUYHBIN METOL 1 bubnuoreka [IOK
no3HaHus. Onucanue GU3NYECKUX SBICHUN C https://m.edsoo.ru/ff09f72a
IIOMOIIBIO MOJIEIIEN
VYpok-uccnenosanue "lIpoBepka runoTessl:
5 JAJIBHOCTB MOJIETA IIAPUKA, ITYLHIEHHOTO 1 1
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIblIIe BHICOTA
mycka'
7 Crpoenne BemiecTBa. ONBITHI, TOKA3bIBAIOLINE 1 bubnnoreka [JOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHME YacTHUIl BelecTBa 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OmnbITHI 10 HAOIIOICHUIO 1 1
TEIUIOBOTIO PACIIUPEHUS T'a30B»
10 ArperaTHble COCTOSIHUS BEILIECTBA 1
11 B3anMocBs3b MeX 1y CBOMCTBaAaMU BEIIECTB B bu6mmoreka [JOK
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Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe aBHKeHue. PaBHoOMepHOE U bubnnoreka [HOK
HEPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EAMHHLEL COpOCTH https://m.edsogru/ff0a079c
14 Pacuer nytu ¥ BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon nnepuuu. Bzaumonaeiicteue ten bubnuorexa [IOK
KaK IIPUYMHA U3MEHEHHUs CKOPOCTH JABUKECHUS TEI https://m.edsoo.ru/ff0a0c10
16 ITnotHOCTE BerecTBa. Pacuer maccel 1 00beMa bu6mmoreka [IOK
TeJla MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «OnpeeneHne IIOTHOCTH
TBEPIOTO TEJIA»
bubnmnoreka [JOK
18 Pemenue 3amay mo treme "IlnoTHOCTE BerecTBa" https://m.e dsogru /F0a123¢
19 Cuiia KaK XapakTepUCTUKA B3aUMOJICUCTBHS TEI.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH
20 pactshxeHus (aedopMaiiiu) Npy>KUHbI OT
MIPHIIOKCHHOM CHITBI»Y
21 SBnenue TaroreHus. Cuma TSXKECTU
99 CBs13b MEX]y CHJIOHN TSKECTH M Maccoi Temna. Bec bubmuoreka [JOK
Tena. Pemenne 3ama4g mo teme "Cuna tshxectu"” https://m.edsoo.ru/ff0al778
93 Cuna TsDKeCTH Ha IpYTrux Iuianerax. Gusnyeckue bubnmoreka [JOK
XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubnnoreka [JOK
24 Hswepettne ciu. JlHamomeTp https://m.edsogru/ff0a18cc
25 Bec Tema. HeBecomocTh bubnmoreka [JOK
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https://m.edsoo.ru/ff0al778

CrnosxeHue 1ByX CUJI, HalIpaBJIEHHBIX 110 OJHON

bubmuoreka [JOK

26 npsAMoi. PaBHoIeCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amgau no reme "PaBHonelicTByomas cui"

28 Tpenue ckoJIbKEHHS U TPEHUE NOKosA. TpeHue B bubnmoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUSI U bubmmorexa [JOK

. https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEI

30 Pemenue 3aa4 Ha onpeseneHue
PAaBHOJECHCTBYIOLIEN CHIIBI
Pemenue 3anay no Temam: «Bec Tenay,

31 «['papuueckoe nzobpakenue cmn», «CUib», bubmmorexa LOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
KonTponbhas padota no temam: «MexaHnyeckoe
32 JIBHIKEHHEY, «Macca, INIOTHOCThY», «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiIb»

33 JHasnenue. CriocoObl yMEHBIIICHUS M YBEIIUUEHUS bubnunoreka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT bubnmnoreka [JOK
00bEMa, TemrepaTypbl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBiieHust TBEPABIMH TEIIAMH, bu6mmorexa [IOK
JKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U Ta3e, BEI3BAHHOE bubnmoreka [JOK
JIEWCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenwue 3anay mo Teme «JlaBneHue B 5KUIKOCTH U bubnmoreka [JOK
ra3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

38 CooOrmarommmecs Cocyapl bubmmorexa [OK

https://m.edsoo.ru/ff0a2970
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bubmuoreka [JOK

39 r i
VAIPABIIHCCIIH fipece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHeBOH )KUIKOCTHBIM HACOC
Atmocdepa 3emn. [IpudrHbI cyliecTBOBaHUS
41 BO3IYIIHOHM 0005109KkH 3eMiH. 3aBUCUMOCTh bubnuoreka [IOK
aTMoc(epHOTro JaBJICHUS OT BBICOTHI HAJl yPOBHEM https://m.edsoo.ru/ff0a2b5a
Mopst
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. AtMochepHoe naBicHHE https://m.edsoo.ru/ff0a2b5a
N3mepenune arMmocdepHoro aaBiieHus. OmbIT bubnnoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI bubnuotexa [JOK
HaJl ypOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMocdepHoe AaBieHHE Ha bubnnorexa [HOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmochepHoe
naBieHue"
47 JlelicTBue ®KUIKOCTH U Ta3a Ha IOTPYKEHHOE B HUX bubnuotexa [JOK
Teno. ApXuMe0Ba Cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas padota «Onpenenenue
48 BBITaJI'I)KI/IBI:IO epﬁ CHJTBI eI"fCTB el Ha TeJlo bubmorexa HOK
B - yiom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)»
JlabopaTtopHas pabota o Teme «MccnenoBanue
49 3aBHCHMOCTH Beca TeJa B BOJIe OT 00BhEMa bubmmorexa LIOK
. A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 IT
flaBatHe Tel https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJAKU U

omnpezeeHue e€ rpy30noabEMHOCTH"
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Pemenue 3agau no remam: «llnaBanue cynos.

52 BoznyxomnaBanuey, «/laBienue TBEpbIX Tel, bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U ra30B»
KonTponbHas pabota mo Teme «JlaBieHue TBepIbix
53 TeJ, )KUAKOCTEH U ra3oB»/Beepoccuiickas
MIpOBEpOYHasi padoTa MpH MPOBEICHUH C
HCII0JIb30BAaHUEM KOMIIBIOTEpA
bu6mmoreka [IOK
>4 Mexanureckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
> MorgtocTs. EpHuIE! MOIKHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€T MoIHOCTH, 1
pa3BuUBaeMoOM IIpH Mo IbEME 10 JiecTHUIE"
57 IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue cuni Ha
peIyare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopatopHnas pabora «};/Iccniﬂlf)BaHHe yCIIOBUI 0.5 bubnuorexa LIOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIuara
59 Pemenue 3agad nmo reme «Y clioBUSI paBHOBECUS bubnuorexa [JOK
pprgara» https://m.edsoo.ru/ff0a48a6
Ko dunnenT noneznoro neicTBUsS MEXaHU3MA.
60 JlaboparopHast pabota «M3meperne KI1J] 0.5
HAKJIOHHOM TIJIOCKOCTH
61 Pemtenne 3agay mo teme "Paborta, MOIIHOCTb, bubmuorexa [JOK
KI1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubanoreka [JOK
MOTEHIMAIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUH bubmorexa HOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEpUMEHT 10 TeMe "DKCIepUMEHTAITBHOE 1
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onpeelIeHue U3MEHEHHS] KHHETUYECKON U
MMOTEHIIMATBHON SHEPTUU MPU CKAThIBAHUU TeJIA 110
HAaKJIOHHOH IIJIOCKOCTH"

KonrtponsHas padora no teme «Pabora u
MOIITHOCTB. DHeprus»/Beepoccuiickas

65 1
poBepoYHasi paboTa MpH MPOBEACHUH HA
OyMa)KHOM HOCHUTEIEe

66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnnoreka [HOK
"MexaHn4yeckoe aBrxeHne" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"JlaBieHue TBEPBIX TE, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe

68 1
"Pabora. MomHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa
Tema ypoka Kontpoabn  IIpakruyeck uudpoBbIe
n/n Bceero H3yYeHUs
ble pa0oTbl  He paboThl o0pa3oBaTe/IbHbIE
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEpIOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 razo000pa3HOro COCTOSTHUMN BEIIeCTBAa HA 1
OCHOBE IOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannuyeckue nu amop@Hsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIEPaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnnorexka [HOK
BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buasl Tenonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "IIpakTnueckoe 1 1 bubnmuorexa [JOK
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HCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB BEILIECTB
¥ MaTEepHaJIOB B LEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabora "HcciaenoBanue
14 SBIICHUS TETNIOOOMEHA MPU CMEIIMBaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUIS. HATPEBAHUS TEJa U BBIAEISEMOT0 UM
MIPU OXJIAKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHNE
18 KPHUCTAJUIMYECKUX TeJ. Y AeIbHas TeIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
91 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHHUS
22 Bnaxuocts Bo3ayxa. JlabopaTopHas pabora bubnmuorexa [JOK
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"OnpezesneHre OTHOCUTEIBHOM BIIaXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OMpeCaACIICHUEC BJIAXKHOCTU

23
BO3/yXa
[TpuHLMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. J[BUTaTeb BHYTPEHHETO
CrOpaHus

o5 KII] TenmoBoro nBuratesns. TemnoBbie bubnuorexa [JOK
JIBUTaTEIM U 3alIUTa OKpYyKarouleil cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aK0oH COXpaHEHUs U MPEBPAILCHHS SHEPTUU
B TEILJIOBBIX IPOIIECCaX
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

27 "TennoBslie sBieHUs. MI3MeHeHne bubmmorexa [JOK

. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSIHUI BEIIeCTBa
KonrtponsHas padora no reme "TennoBbie
. bu6mmoreka [IOK
28 ABJIeHUs. FI3MeHEeHHe arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DnekTpuzanus Ten. [[Ba posia d3MeKTpUIECKUX
3aps0B

30 Ypok-uccnenoBanue "ImeKTpu3anus Tei
WHIYKIWEH U IPU CONTPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsKeHHBIX TeNl. 3aKOH bu6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampsokeHHOCTh

32 SIIEKTPUIECKOTO MO, [IpuHIuIT bubmmorexa [TOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MOIeH
33 Hocurenu snexkTprueckux 3apsiioB.

DnemeHTapHbId 3apsag. CTpoeHrue atoMa
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34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOWCTB bubnnoreka [HOK
ANEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
36 cymecTBoBaHus. MIcTOuHUKH bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 3JICKTPUYECKOTO TOJISI HA POBOJHUKHU U 1
JIADTIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX bubnnorexa [JOK
U rasax https://m.edsoo0.ru/ff0a9838
40 DneKkTpuuecKas 1ernb U €€ COCTaBHbIC YacTH
41 Cuna toka. JlabopatopHas pabota 05 bubnuoteka [JOK
"M3MepeHue U peryInpoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DJeKTpuvecKoe HanpsoKeHne. BoabTMerp.
42 JlaboparopHas padota "M3mepenue u 0.5 bubmorexa HOK
| https://m.edsoo.ru/ff0a%14
pErylIupOBaHKUE HAMIPSKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnmnoreka [JOK
NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAINA https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI 0 CEYeHUs U MaTepuaa”
45 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSHKEHMUS. bubnnoreka [HOK

3akoH OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHnas pabota "Hccienoanue
3aBUCUMOCTH CHJIBI TOKa, HJIYIIETO Yepe3

bubmuoreka [JOK

46
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEJIMHEHUS IPOBO/IHUKOB
JlaboparopHas pabdoTta "IIpoBepka npaBuina
48 CJI0’KEHU S HANPSHKEHUW MTPU bubnnoreka [JOK
IIOCJIEIOBATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas pabdota "IIpoBepka npaBuina
bubnnoreka [JOK
49 JUTSL CUJIBI TOKA MPU HapasuieIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHne 3akoHa OMa bubnnoreka [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
paboThl ¥ MOIIIHOCTH AJIEKTPUUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpuYecKre eny U MoTpeduTenn BuG 10K
B nonuoTexa
53 3IIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
U uX B3aumoencTBus. [locTossHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
55 KoHnTtponbHas pabota 1o teme bubnnoreka [HOK

"DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tela

https://m.edsoo.ru/ff0abea8
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U UX B3aumojacucTBus. I1ocTOSHHBIN
aJeKTpudecKuii ToK'"/Bcepoccutickas
IpoBepoYHas paboTa MpH MPOBEICHUU C
HCII0JIb30BaHUEM KOMIIBIOTEpA

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 VYpoxk-uccinenosanue "M3yuenue nosnei 1 bubnnoreka HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosie. MaruutHoe nose 3eMiau 1 bubnuorexa [JOK
€ro 3HadyeHue A7 )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose
59 ANEKTPUIECKOTO TOKa MaruuTHoe mose bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHre 3IEeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopHas pabota "M3yuenne neicTBUsL 0.5 bubmmorexa [TOK
PaTopHaz p Vi " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MMPOBOJIHUK C TOKOM
DIIEKTPOABUTATEND IOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 31€KTpoIBUTraTeneii B
N bubmuorexa [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHCTpyrpoBaHue u
n3ydeHue paboThl dJEKTpOABUTATENSA"
62 OmnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna
DnekTporereparop. CrocoOsl MOTydeHUs
63 ANEKTPUUECKOI SHEPTUU. DNEKTPOCTAHIINI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNeKTpUYECKNEe U MArHUTHBIE SIBIICHUS "
65 KonTpomnpHas pabota mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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"DJIeKTpUUECKHE U MAaTHUTHbIC
sBiieHus "/ Beepoccuiickas mpoBepoyHast
paboTa 1pu IpPOBEICHUHA Ha OyMaKHOM

https://m.edsoo.ru/ff0acb14

HOCHUTele
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubmuorexa [IOK

teme "Temnosele siBaeHus" https://m.edsoo.ru/ff0acc5e
67 PesepBuelit ypok. Pabora ¢ Tekctamu mno 1 bubnuoreka [IOK

teMme "[loCTOsHHBIN 21eKTpUYecKuid ToK" https://m.edsoo.ru/ff0acdc6
68 Pe3epBHblit ypok. PaGoTta ¢ Tekctamu 1o 1

TeMe "MaruuTHbI€ ABJICHUS"

OBLIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Ne Tema ypoxa Konrpoar Ilpakruue [ara undpoBbie
n/m Bcero HbIe cKHe H3y4eHusI
P p o0pa3oBaTte/ibHbIE
padoThI padoThI pecypest
1 Mexanunueckoe aBuxkeHue. MarepranpHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
. bubmuoreka [IOK
3 PaBHOMepHOE NpSAMONTMHENHOE IBUYKEHUE 1 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IpsIMOJIMHEIHOE ABHKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpenenenue
bubnmnoreka [JOK
7 YCKOpEHUS TeJla IIPU PAaBHOYCKOPEHHOM 1 1 https://m.e dSO(])_[I‘u /#10adb18
JBUKEHUH T10 HAKJIOHHOM IJIOCKOCTH" T '
8 CBoboanoe nagenue tei. OneIiTel [anunes 1
PaBHOMEpHOE JIBIDKEHUE TI0 OKPYKHOCTH.
. bubmmorexa [JOK
9 [Tepwon u wactoTta obpamieHus. JluneitHas u 1 1
https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 [Tepsrrit 3akon HetoTona. Bektop cutbl bubnuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoit 3vaKOH HerotoHna. Bu6mumotexa [JOK
PaBHoelicTByIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tpertnii 3akon Hetotona. Cyrnepno3uiust Cui https://m.e dsocI)_.[ru /£1026982
14 Pemrenue 3a1au Ha mpyUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon Tyka ﬁ::;i?ﬁf:gsiggﬁmaecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Chua Tpenus https://m.edsoi.I ru/ff0af738
19 Pemenue 3anay no Teme «Cuma TpeHUS» E;II?SHE;T:;?)&?/I; 0afa2t
20 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka HOK
Kod(duUIleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenne 3amaa mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cwuita ynpyroctu. Cuita TpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKeHHe Tell BOKPYT
23 rpaBUTaIMOHHOTO IIeHTpa (ComHeuHas
cucrema). ['anaktuxu"
24 Pemenne 3agau mo teme "Cuia TSOHKECTH U bubnuorexa [JOK
3aKOH BCEMUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AobcomotHO TBEpAOE Teno. PaBHOBecHe

bubnmoreka [IOK

26
TBEPAOIO TeNA C 3aKPEMIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
PaBHOBeCcHE MaTepruabHOM TOUKH.
97 AbcomtoTHo TBEpAOE Teno. PaBHoBecue
TBEPIOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
28 Pemenue 3amau mo reme "MOMEHT CHIIBL bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
29 "MexaHu4yecKoe IBUKEHNE buGnuorexa [IOK
N | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnmorexa [TOK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuitel. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPyroe u brbmmorexa [TOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
39 Pemrenue 3anau no reme "3akoH coXpaHEeHUs bubnuotexa [JOK
ummynbca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh
p HI https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK

CHJIBI TPCHUA

https://m.edsoo.ru/ff0b0db8
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Jlaboparopuas pabota «OnpeneneHue
paboThI CHJIBI TPEHUS MIPU PABHOMEPHOM

36
JBWKEHUHU TeJjla M0 TOPU30HTATLHON
MTOBEPXHOCTH»
37 Casi3b dHEprun U padoThl. [loTeHIMaIbHAS
JHEpPTruUs
Kunernueckas sueprus. Teopema o bubmuoreka [{OK
38 .
KMHETUYECKOU SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MECXaHHUKE
40 Jlaboparopuas pabota «/3y4eHne 3aKkoHa bubnnorexa [JOK
COXPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanusi. BeiHyk1eHHbIE bubmuoreka [IOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuil 1 py>KUHHBIA MAsITHUKA
Ypoxk-uccienoBanue «3aBUCUMOCTb MEpUO/Ia
44 K(FJ'IG6&HI/II71 OT JKECTKOCTHU MPYKUHBI U I\I/)IaCCBI bubmorexa LOK
26 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN IPU MEXAHHIECKUX
KOJIeOaHUIX
JlabopaTopHas paborta «OnpeaeneHne
46 '—IaCTOI")FI)I Hpne pfo a Kone6a§m71 I WHHOTO bubmorexa HOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasTHHKa»
JlabopartopHnast pabora «I[IpoBepka
47 HCBaBFI)dCHhI;[)OCTHpHe nojaa IfOHCé)aHI/Iﬁ rpysa bubmorexa HOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
48 Mexanudeckue BoHbI. CBOMCTBA bubmuorexa [{OK
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MEXaHHMYCCKHUX BOJIH. HpOIIOHBHBIC n
IIOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI

49 n
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'pomMKoOCTb 3ByKa U BHICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepeHus "YabpTpa3ByK u bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
" bubnnorexa [IOK
54 3aKoHbI COXpaHeHus1. MexaHu4eckue
y https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbhas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4eckre KoaeOaHus u
BOJIHBI"
56 DNIeKTpOMarHuTHOE MoJIe. bubnnorexa [JOK
ONEeKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcronbp3oBanue bubmmnoreka [JOK
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3n"
VYpok-uccnenosanue "M3ydeHne cBoiicTB
bubnunorexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemienue 3aa4 Ha onpe/eneHre YacToThl U
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JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.

bu6nmoreka [IOK

61
CxopocTts cBeTa. BonHoBbIE CBOMCTBa CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimMonuHeitHoe
62 acrpocrpanenue csera. 3artMenus CoJHIa u buGnuorexa [IOK
Pactpoctp ' https://m.edsoo.ru/ff0b3658
Jlynbl
3aKoH oTpakeHHs cBeTa. 3epkajna. Pemenue
63 3a/7a4 Ha OpUMEHEHHUE 3aKOHA OTPAKEHUS buGnuorexa [IOK
p p https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnons3oBanue MOJIHOINO BHYTPEHHETO bubnnorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaXKCHUS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJia IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crexiao"
VYpok-koupepenius "Mcnonbp3zoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3b"
but6mmoreka [IOK
68 JInusel. OnTuyeckas CUjIa JIUH3bI
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 ITocTpoenue n300pakeHuil B IUH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
paTopHat p P N but6mmoreka [IOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN CHITBI

coOuparomien THH3bI"

https://m.edsoo.ru/ff0b4206
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7 Ypok-koHpepeHnus "OnTu4eckre TMH30BbIC bubmmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOc0a7e
72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenuus "edexrs 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI
74 Herotona. CrnoxeHnue crieKTpaJibHbIX [[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopnas padota "OnbIThI 110
75 Pa3IoKEHUIO OENIOro CBETAa B CIIEKTP U bubnnoreka [JOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BonHOBBIE CBOMCTBA
76 cBeTa: AMcIepcus, MHTepdepeHuns u
nudpaxus”
77 OmnerTel Pe3epdopa u mranetapHast MOJEb bubmuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa
79 Hcnyckanue u MOMIOMIEHUE CBETa aTOMOM. bu6muoreka [JOK
KBantsl. JInHei4aTesie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktuky™m "HabnrogeHue criekTpoB bubnmnoreka [JOK
HCITYyCKaHHUS" https://m.edso0.ru/ff0c1550
81 PagroakTHBHOCTH 1 €€ BHIIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
82
MOJEeNb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHBIC npeBpanieHus. M3oTomnsl bubnmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

Pertennie 3aga4d o reme: "PagmnoakTUBHBIE

https://m.edsoo.ru/ff0clal4
bubnunoreka LIOK

84 npespaiieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmanga
86 Ypok-koHpepeHnius "PagnoakTHBHBIE bubmmoreka [JOK
W3JIy4CHHS B IPUPOJAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiy. 3aKOHbI COXPAHEHUS Bu6mmoteka [JOK
3apsiA0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl bubnuoreka [IOK
88
Y DHEPIUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "Snepueie peakuuu'
Peakuuu cunTe3a u nenenusd saep. bubnnoreka [JOK
90 N
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koH(pepeHuus "SnepHas sHepreTUkKa.
91 JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
KUBBIE OpraHU3MbI"
[TonroToBka K KOHTPOJIBHON paboOTE MO TeEMe
92 "DIeKTpOMarHuTHOE TOJIE. bubmmnoreka HOK
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas pabota no teme
03 "DeKTpOMarHUTHOE TOJIE.
OneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "
94 [ToBTOpenue, o600menue. JlaboparopHsie bubnuotexa [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110 TEMC

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

"TemnoBsie nporecch”

[ToBTOpenue, o6o0menue. Pemenue

96 ACUETHBIX M KaUECTBEHHBIX 3aa4 I10 TEME 1 bubmmorexa LOK
p . a https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrateaen"
[ToBTOpenue, o6o0menue. Pemenue

97 ACYETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubnnorexa LHOK
p a https://m.edsoo.ru/ff0c2b30
"KII/ snexkTpoycTaHOBOK"
[ToBTOpenue, o6o6menue. Jlaboparopuoie bubmmoreka [JOK

98 1 1
paboTsl o Kypcy "CBeToBblie sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o600menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubnnorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a

MEXAHUKE

100 IToBTrOopenue, o6o0menue. Padora ¢ 1 bubmuoreka [IOK
Tekctamu 1o TeMe "Koebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0menue. Pabora ¢ 1 bu6moteka [IOK
TekcTaMHu 110 TeMe "CBeTOBBIE SIBICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U simepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




