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|. ITosicHUTEJIbHAA 3ANMCKA

PaGouas mporpamMma mo ¢Qu3MKe Ha YypPOBEHb OCHOBHOTO OOIIEro o0Opa3oBaHUs IS
obyuatoruxcs 7-9 knmaccoB MOY-COIL Ne 4 pa3zpaboTrana B COOTBETCTBUU C TPEOOBAHUSMU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii
Denepannny;

npukaza Munnpocseuienust Poccun ot 22.03.2021 Ne 115 «O0 yrBepxaenuu [lopsiaka
OpraHu3alliii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM MIPOrpaMMaM — 00pa30BaTeIbHBIM TPOTrpaMMaM HavaJIbHOTO
0011ero, 0CHOBHOTO OOIIET0 M CPEeIHEro 00IIero 00pa3oBaHUs»;

npukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepkIeHUU
(denepanbHOli 00pa30BaTENLHONM MPOTPAMMBI OCHOBHOTO OOIIEr0o 0Opa3oBaHUS»
(manmee — ®OIT OO0);

npukaza Munnpocseuienust Poccun ot 31.05.2021 Ne 287 «O0  yTBepkJeHUU
(dbenepanbHOrO0 TOCYIApCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAapTa OCHOBHOTO OOIIEro
ob6pazoBanus» (nanee — PI'OC OOO TpeTbero MOKOJIEHUS)

(c uamenenusimMu [Ipuka3 Munnpocsernienust Poccun ot 08.11.2022 Ne 955)

CIT 2.4.3648-20 «CaHuTapHO-3ITUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3aIHsIM
BOCIIMTaHUS ¥ O0yYEHHsI, OT/bIXa M O3I0POBIICHHS IETCH W MOJIOACIKN», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTO Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['wrueHnyeckre HOPMATUBBEI M TPEeOOBaHUS K OOECIIEYCHUIO
O0e3omacHOCTH M (WiM) OE3BPEIHOCTH Il 4eloBeka (DAKTOPOB Cpelabl OOUTAHHS,
YTBEPKIECHHBIX MTOCTAHOBJIIEHUEM IJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;
yctaBoMm MOY-COIII Ne4;

MOJIOKeHHEM 0 (opMax, MEPUOINYHOCTH, TOPSAKE TEKYIIIETr0 KOHTPOJISl YCIIEBAaEMOCTH U
MMPOMEXYTOYHOM arrectanuu ooyqaromuxcst B MOY-COII Ne4

y4eOHOTO TIaHa OCHOBHOTO OOIIEero oOpa3oBaHUs, YTBEP)KIACHHOTo mnpukazom MOVY-
COHI Ne4 ot 31.08.2022 Ne 175 «OO0 yTBepKIeHWH OCHOBHOW 00pa3oBaTEeIbHON
IIPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUsD»;

nporpammbl Bocriutanuss MOY-COIL N4

PaGouas mporpamma yuebHoro npeamera «duszuka» aias oOydaromuxcs Ha YypOBHE OCHOBHOTO
oOuiero oOpa3oBaHus cocTaBieHa Ha OcHOBE TpebGoBaHMit K pe3yibTaTaM OCBOEHUS MTPOrPAMMBI
ocHOBHOTO obmiero o6pazoBanuss ®I'OC OOO u opueHTUpOBaHA HA IIEJEBbIE MPUOPUTETHI,
chopmynupoBaHHbie B paboueil mporpamme Bocriutanuss MOY-COIL Ne4.


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/
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I1. Cogep:xanue yueOHOro npeamMera

Coaep:xkanue o0yueHnus B 7 Kjacce

Pazzen 1. ®u3nka u €€ posib B MO3HAHUHU OKPY:KAKIIEr0 MUPA.

®usuka — Hayka o npupone. SBiaeHus npupoxasl. OusndecKkue sSBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeMWYHMHBL. V3mepenune Qusnuecknx BennuuH. Dusndeckue MPHOOPHI
[TorpemHocTe n3MepeHni. MexayHapoIHas CUCTEMA €IMHMULI.

Kak ¢usmka u apyrue ecrecTBEHHblE HayKu HM3y4yaroT mnpupony. EcTecTBeHHOHay4 HBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABW)KEHHE THIIOTES,
SKCIEPUMEHT [0 TMPOBEpPKE THUIOoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(bu3nYecKuX SBJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

MexaHndeckue, TEIIOBbIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue NpuoOpsl U Mpolieypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPAOTO TEa.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenune TemriepaTypbl IpH IOMOIIM KUJKOCTHOIO TEPMOMETPA U JaTYMKa TEMIIEPATyPBI.
IIpoBenenune uccaen0BaHus MO MPOBEPKE TMIIOTE3bI: NaIbHOCTD MOJIETA IIAPHUKA, ITyIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellecTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYNBI, HUX pa3Mepbl. OIMBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JIBukenune uactul] BemiecTBa. CBA3b CKOPOCTH JABM)KEHMSI YAaCTHI[ C TEMIIEpaTypoil.
bpoynoBckoe nBwxkenue, muddysus. BiaumoneiicTBue YacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSHHSI ~ BEIIECTBA: CTPOEHUE Ta30B, OJKUJIKOCTEH U TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJEKYISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN
BO/IBL.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO IBHYKEHUSI.

Ha6monenue nuddysun.

Habmronenue siBiaeHui, 00BACHSIONUXCS TPUTSHKEHUEM HITM OTTATKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopusie pabomot u onvimeol.

Ornenka AuaMeTpa aToMa METOJIOM PsIIOB (C HCTOIb30BaHueM (poTorpaduii).

OnpIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSIKEHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.
Mexanuueckoe ABuxkeHue. PaBHOMepHOe U HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUH. Pacuér myTu 1 BpeMeHU JABUKEHUSI.
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SBnenue wHepuuu. 3aKOH HMHEpUMH. B3aumoneicTBUe Ten Kak MPUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTs BemiectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKY B €JHHULIE 00bEMA BEIIECTBA.

Cunma kak xapakTepucTHKa B3auMojeiicTBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlIeHUE TAroTteHus U cuia Tsokectu. Cuiia
TSYKECTH Ha JApyrux miuaHetax. Bec Ttema. HeBecomocTs. ClriojkeHue cuil, HallpaBJI€HHBIX IO
oHO# npsimoil. PaBHozelcTBytomast cui. Cuna TpeHus. TpeHrue CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABWKEHHS TEa.
N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBjaeHMUs] HHEPIUH.
Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopusvie padbomot u onvimel.
Ompenenenne CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuka B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIIS 1 TaK Jlajee).
Onpenenenne cpegHeil CKOPOCTH CKOIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOM TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.
OnbITEL, JEMOHCTPUPYIOLIHWE 3aBHCHUMOCTh pacTsDKeHHs (nedopmaruu) TPYXKHHBI  OT
MIPUIIOKEHHOMN CHUJIBI.
OnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUS OT Beca Tejla U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Jasnenue. CiocoObl yMEHBIIICHUS U YBETUUYCHUS JTaBieHus. /[aBmenue raza. 3aBUCUMOCTD
JaBJIeHUA Tra3a oT 00bEma, Temnepatypsl. [lepenaua naBneHus: TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamuvHbl. 3aBUCUMOCTH JABJICHUS JKUJIKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiaromuecs —cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpuuuHBl CylecTBOBaHUSI BO3AYIIHON
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrmocepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHUS OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl is u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeNo. BrlTankuBaromias (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauyuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTypHhI.
Ilepenava naBaeHUs )KUIKOCTBHIO U Fa30M.
Coobmaromuecs: CoCybl.
I'mppasinueckuii npecc.
[IposiBneHue neicTBHs aTMOC(HEPHOTO JaBIIECHUS.
3aBUCUMOCTh BBITAIKHBAIONIEH CHIBI OT O0BEMa MOTPYKEHHOM YacTH Tela W TUIOTHOCTH
KUIAKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KUAKOCTH.
VYcioBue nuaBaHUsS Tell: IJIaBaHUE WM IOTPYKEHHE T€I B 3aBUCHUMOCTH OT COOTHOLUEHHS
IJIOTHOCTEN TeNa U )KUJIKOCTH.
Jlabopamopusie pabomot u onvimel.
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HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOrpYXKEHHOH B JKMIKOCTh YacTH
Tena.

Onpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHUJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJIKOCTH, OT
MAacCCBhI Tela.

OneIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKHBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KHJIKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
Irpy30I10AbEMHOCTH.

Paznes 5. PaGora u MomHOCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, 070K, HaKJIOHHAs! IJI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue mnpaBuiaa paBHOBecHS pblyara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas v noteHiyanbHas sueprus. [IpeBpanienne oqHoro
BH/JIa MEXaHUYECKOW SHEPTUM B IpYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre paboOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Tella MO TOPU30HTAIbHOMN
ITOBEPXHOCTH.

HccnenoBanue yciaoBuid paBHOBECHs pblyara.

N3mepenune KII/] HakKIIOHHOM MIIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

Conep:xanue o0y4yenus B 8 kjiacce

Pa3nen 6. TenioBble siBJIeHN.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOEHUA BemniecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OMNbIThl, MNOATBEPXKIAAIOIINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPIOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHMM BemecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpPHO-KMHETHYECKOM Teopur. (CMauyuMBaHUWE U KanWwUIApHbIC sBICHUS. TeruioBoe
pacIIupeHe U CxKATUE.

Temneparypa. CBA3b TeMmmepaTrypbl €O CKOPOCTbIO TEIUIOBOIO JBMKEHHUS YAacCTHII.
Buytpennsis snHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBepieHre padboThl. Bupl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YenabHas TEIIOEMKOCTh BeIIeCTBAa. 1emIooOMeH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBineHne W OTBEpAEBaHHE KPUCTAUTMYECKUX
BEIIECTB. YJClbHAs TemioTa IuiaBieHus. IlapooOpasoBanue W KoHjaeHcanus. Mcmapenue.
Kunenue. YnaenbHas TeruoTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATypbl KHMEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIUBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpuanuner pabotel TemoBbix asurateneid KIIJ[ TemmoBoro psuratens. Temmosbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIllCeHUs] SHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.
Habnronenue OpoyHOBCKOTO JBMXKEHUSI.
Habmronenue nuddysum.
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Habmtoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

Habmroienue TermioBoro pacimpeHust Tell.

W3meHeHne naBieHus ra3a mpyu U3MEHEHUU 00bEMa U HarpeBaHUU WITH OXJIAXKICHUU.

[IpaBusna usmepenust TeMnepaTypsl.

Bunael renonepenayu.

OxuaxieHue Mpu COBEPIICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMHU CUJIAMH.

CpaBHeHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

HaGmoienne KumeHusl.

Habmoienue mocTosHCTBa TEMITEPATyPhI PH TUTABIICHUH.

Moenu TeIUIOBEIX ABUTATCIIEH.

Jlabopamopubvie padbomot u onvimel.

OMnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYIISIPHOTO TMPUTSKEHUS.

OnbIThI 0 BRIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIK caxapa.

OMnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OMBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro o0béMa M HarpeBaHUS
WJTU OXJIQKICHHSI.

[IpoBepka THMOTE3BI  JUHEHHOW  3aBUCMMOCTH  JUIMHBI  CTOJOWKA  JKHJKOCTH B
TEPMOMETPUIECKOM TPYOKE OT TeMITepaTypPHI.

HaGnronenne n3MeHeHusi BHYTpEHHEH PHEPTUU Teja B pe3ysbTaTe TEIIOTepenadyd U paboThI
BHEIITHUX CHJL.

UccnenoBanue siBIIeHUS TETIOOOMEHA MTPU CMENIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

Onpenenenrne KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJON MpH TEIIO0OOMEHE C HarpeThiM
METAJUTMYECKUM LUITUHAPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpolecca UCIIapeHus.

Onpenenenre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

Ornpenenenre yaeabHON TEMJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHMSI.

Onektpuzarus Ten. J[Ba poja anmeKTpuuecKux 3apsioB. B3ammopeicTBhe 3apsyKEHHBIX
ten. 3akoH Kymona (3aBUCHMOCTh CHIIBI B3aMMOJCHCTBHUS 3apsOKCHHBIX TEJ OT BEJIMYMHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIaMH ).

Dnektpuyeckoe mosie. Hanpsok€HHOCTB dieKTpruyeckoro mojs. [lpuHnun cymeprno3unuu
AIEKTPUYECKHX MMOoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJEMEHTapHbIM sieKkTpudeckuil 3apsia. CTpoeHue
atoMa. [IpoBOJIHUKYU W JUANEKTPUKHU. 3aKOH COXPaHEHUsI JIEKTPUUYECKOTO 3apsia.

DNEKTpUYECKU TOK. YCJIOBHUSL CYIIECTBOBAaHUS DIIEKTPUUECKOro ToOKa. McTouHuku
MMOCTOSTHHOTO TOKa. JIEMCTBUS AJIEKTPHUECKOrO0 TOKa (TEINIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuna ToOka. OlleKTpuyeckoe HampsbkeHue. ComnpoTUBIEHUE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIIEHHWE BemlecTBa. 3akoH Owma ans ydacTka ILenu.
[TocnenoBarenbHOE U NapaJIEIbHOE COEAUHEHNE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH AMeKTpuYeckoro Toka. 3akoH [xoyns—JIenna. DnekTpudeckue 1nenu
Y IOTPEOUTEIH IEKTPUUYECKOM dHeprun B ObITy. KOopoTkoe 3aMbIKaHHE.

IlocrostHHBIE MarHuThl. B3anMoJeHCTBHE IOCTOSHHBIX MArHUTOB. MarHmTHOE IIOJIC.
MarnuTHOe noJie 3eMJIM U €ro 3HaueHHe JUIs )KU3HU Ha 3emuie. OnbIT Dpcrea. MarHUTHOE 1osie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 3IeKTpOMarHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst
Ha TPOBOJHHUK C TOKOM. OJIEKTPOJABUTATENb IOCTOSHHOTO TOKa. lMcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
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16.
17.
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24,
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Oneiter  @apanes. SBieHue anekrpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIIEKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DnekTpu3alus Teil.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aK0oH COXpaHEHUs AINEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY W AMDIIEKTPUKH.

MoienupoBaHK€E CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH MOCTOSTHHOTO TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B JKHJIKOCTH.

I"a30BbIit pa3ps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 35eKTpruyecKoro HampsKeHUs BOJIBTMETPOM.

Peocrar n mara3uH conpoTHBIICHAN.

B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHsI TIOJTIOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MTOJIEH ITOCTOSTHHBIX MarHUTOB.
OmneIT Dpcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

JleficTBHE MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DIeKTpOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBIIEHUS 31E€KTPOMArHUTHOM UHIYKIIMH.

OnbiTel Dapajes.

3aBHCHMOCTb HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOZHUKHOBEHUSI.

Jlabopamopnuwie pabomel u onvimel.
OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH TEJ MHIYKIIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIs HA IPOBOJIHUKH U IUAJIEKTPUKH.
CO6opka u mpoBepka pabOThI AIEKTPUUECKON MU MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnepoBanue 3aBUCUMOCTH CHJIbl TOKa, MJIYIIETO 4YEpe3 PE3UCTOpP, OT COMPOTHBICHUS
pe3ucTopa U HAPSHKEHUS Ha PE3UCTOpeE.
OnBIThL, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh JIEKTPUUECKOTO COMTPOTUBIICHUS TPOBOJHUKA OT €ro
JUIMHBI, TIJI01AI1 ONEPEYHOr0 CEYeHHs U MaTepuara.
[IpoBepka mnpaBwiIa CIOXEHUS HANPSHKEHUW MPU MOCIEAOBATEIbHOM COEIMHEHUHM JBYX
PE3UCTOPOB.
IIpoBepka npaBuiia I CUJIbI TOKA MIPH NTapaJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI AEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 Pe3UcTop.
Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HANPSDKEHWS HAa HEH.
Onpenenenne KII/] narpeBarens.
HccnenoBanne MarHuTHOTO B3aUMOJEMCTBHS MIOCTOSIHHBIX MAarHUTOB.
W3yueHre MarHUTHOTO MOJISl IOCTOSTHHBIX MarHUTOB NIPU MX 0ObEMHEHUH U Pa3/ICICHUH.
HccnenoBanue 1eiCTBUSA IIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOAECUCTBUS KaTylIKA ¢ TOKOM M MarHura
OT CHJIBI TOKA U HAaIIPABJIEHUS TOKA B KaTYILIKE.
W3ydeHne nelicTBYUsI MarHUTHOTO I0JISI HA TIPOBOJHUK C TOKOM.
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KoHnctpynpoBanue u u3ydeHue padoThl HJIEKTPOABUTATEIS.

N3mepenue KII/I asekTpoABUraTeIbHOM YCTAHOBKH.

OnpITHI 110 UCCIIEJOBAHUIO SIBJICHUS JIEKTPOMATHUTHOM MHAYKLMU: MCCIEI0BAaHUE W3MEHEHUN
3HAQYEHMs U HAIPABJICHUs] UHIYKLIIHOHHOIO TOKA.

Conepxxanue o0yvyenus B 9 kiacce
Pa3nen 8. Mexannueckue siBjIeHHUS.

Mexannueckoe aBuxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKEHMs. PaBHOMepHOE mnpsAMOJIMHENHHOEe JBWXkeHue. HepaBHOmepHOe
npsiMoJinHeiiHoe JBMkeHue. CpenHsisi M1 MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE TIpsIMOJIMHEHHOE ABMkeHue. CBoOo1HOE maeHne. OnbIThl
lanunes.

PaBHOMepHOE nBMXKEHHE T0 OkpykHOCTH. Ilepmon u dacrota oOpamieHus. Jluneiinas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

IlepBoiit 3axkoH Hprorona. Bropoit 3akon Herorona. Tperuit 3axkon Herorona. IIpuHnmn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHSI CKOJIbKEHUS, CUJIa TPEHUs
MOKOSI, TIPYTHE BUIBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TITOTEHUSA. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JlBrxkenne mmaHer Bokpyr Comnna. IlepBas kocmuueckass ckopocte. HeeecomocTs u
Meperpy3Ku.

PaBHOBecue MarepuanbHO# TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuitbl. LIeHTp TsxecTH.

Nmnynec tena. U3Menenue mmmynbca. Mmynbc cuiibl. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE IBUKEHHUE.

Mexanudeckass pabota U MOMIHOCTh. PaboTa cuim TspkecTH, ynpyroctd, TpeHus. CBs3b
SHepruu U paboTel. [loTeHumanbHas 3HEpPrus Teja, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas sHEeprus cxarol npyxuHbl. Kunernueckas sHeprus. Teopema 0 KWUHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.
HaGnronenne MexaHM4eCKOTO JBMKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHME MyTEed W TPACKTOPHUI JABUKEHHS OJIHOIO U TOTO K€ TeJla OTHOCUTEIBLHO Pa3HbIX Tel
oTcuéra.
N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHMUSL.
Habntonenue ABMKEHUS Tela Mo OKPYKHOCTH.
Habnronenne MexaHUUYECKHX SIBJICHUH, MPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOuHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U ICUCTBYIOIIEH Ha HETO CHUJIBIL.
Habmronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUM TEJI.
N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBH>KEHHH.

. Ileperaua nMiynbca npyu B3auMOIEHCTBUY TEIL.

. IIpeoOpa3oBanus SHEPTUH TPU B3aUMOJICHCTBUH Te.

. CoxpaHeHue UMIyJIbca IPU HEYNIPYTOM B3aUMOJECHCTBHH.

. CoxpaHeHune UMITyJIbca IpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

. HaGmroienue peakTUBHOTO JIBUKEHUSI.

. CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPU CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHre MEXaHUYECKON PHEPIUU NIPU IBUKEHUH TeJla M0/ IEHCTBUEM TPYKUHBI.

Jlabopamopusie padbomot u onvimol.
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KonctpynpoBanue Tpakra Juis pasroHa M JAJIBHEUIIEr0 paBHOMEPHOIO JABW)KCHUS LIAPUKA WU
TEIJICKKH.

OmpeneneHue CpeHEH CKOPOCTH CKOJIBKCHUSI OpyCKa WIIM JIBMJKCHHS IIapHKa MO HAKIOHHOW
TUIOCKOCTH.

OmpeneneHre YCKOPEHUs Tea MPH PABHOYCKOPEHHOM JIB)KEHHU 110 HAKIIOHHOM TNIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM JIBHKEHMM 0e€3
Ha4aJIbHOU CKOPOCTH.

[IpoBepka rumoTessl: €ciiv MpU PaBHOYCKOPEHHOM JBIKEHMU 0€3 HAYaJIbHOW CKOPOCTH ITYTH
OTHOCATCA KaK pAJ HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIHEC ITPOMEIKYTKH BPECMEHU OMHAKOBEI.
HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIbI HOPMAJIBHOT'O J1aBJICHUS.
Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBKEHHM Tejla MO TOPU30HTAJIBHOMN
MTOBEPXHOCTH.

. Onpenenenne paboOTHI CHIIBI YIPYTOCTH MPHU MOJABEME TPy3a ¢ UCIOIB30BAHUEM HETIO IBHYKHOTO

U TIOJIBIKHOTO OJIOKOB.
N3ydeHne 3aKk0HA COXPAHCHUS SHEPTUU.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nsmxenue. OCHOBHBbIE XapaKTEPUCTHKU KojeOaHUM: MEpHUoJ, 4acToTa,
aMIMTyna. MareMatudyecKuilk W NOpPYKMHHBIM MasTHUKM. [IpeBpamienne »sHeprum Ipu
Ko0JIe0aTeIHLHOM JIBIKEHNH.

3aryxaromue kosiebanus. BoinyxkaeHHble konebanus. Pesonanc. MexaHnuueckue BOJIHBI.
CpoiicTBa MexaHH4YeCKUX BOJIH. [IpononbHbIe M nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHn4yeckne BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBIL.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa ToHAa. OTpakeHue 3Byka. MIHGpa3Byk U yiIbTpa3ByK.

emoncmpayuu.
Ha6nronenue konebanuii Te Mo 1eHCTBUEM CHITBI TSHKECTH M CHITBI YIIPYT'OCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmonenue BBIHYKIEHHBIX KOJIEOaHHI U pe30HaHCA.
Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HaHC.
Jlabopamopnuwie pabomel u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuit MaTeMaTH4ecKoro MasTHHUKA.
Omnpenenenre 4acTOThl U Meproia KojaebaHuil Ipy>KMHHOTO MasTHHUKA.
HccnenoBanue 3aBUCUMOCTH TieproAa KojaeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KojaeOaHui MPYyKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Mepro/ia KoyieOaHuii rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnpIThI, EMOHCTPUPYIOIINE 3aBUCHUMOCTh NEpUOAa KOJeOaHUN NPYKUHHOTO MasTHHKA OT
MAacCChI Tpy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.
Pazgen 10. D1eKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DIEeKTPOMarHUTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. (CBONCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [lIkana 3neKTpoMarHuTHBIX BOJH. Mcnonb30BaHre 3JI€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

Jemoncmpayuu.
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
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. [lonyuenue 6ex0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

BosHOBBIE CBOlICTBA CBETA.

Jlabopamopusie padbomot u onvimul.
W3yueHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO TesedoHa.

Pasnen 11. CBeroBbIe SIBJICHUS.

JlyueBass mognens cera. Mcrounuku cBera. IIpsaMoiauHEHOE pacnpoOCTpAHEHUE CBETA.
3armenus Conuua u JIlynsl. Otpakenue ceta. [Imockoe 3epkano. 3akOH OTpa)KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npejaomMieHus cBeTa. [loHOe BHyTpeHHee OTpakeHUE CBETa.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nywedr B smH3e. Onrtudeckass cuctema (oroanmapara, MHKPOCKONA H
Teneckomna. ['a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro cBera B criekTp. OnbiTel HetoToHa. C0’KeHHE CIIEKTPATBHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n300paskeHil B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTuuecknii CBETOBOI.
Xon tydeid B coOuparomiei JInH3e.
XoJ1 ny4der B pacCeUBarolen JIMH3E.
[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.
Mopens riasa.
Pa3noxxenue 6enoro cBeTa B CIIEKTP.

Jlabopamopnuie pabomel u onvimel.
HccnenoBanue 3aBUCUMOCTH YyIila OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMJICHUS CBETOBOTO Jy4ya OT yrila MaJeHUs Ha TPaHUle
«BO3LYX—CTEKIIO».
[Tony4yeHue n300pakeHUI C IOMOIIIBIO COOMPAFOIIICH JTUH3HI.
Omnpenenenre (OKYCHOTO PacCTOSTHUSL M ONTUYECKON CHIIbI COOUpPAIOIIeH TUH3BI.
OnbITHI IO Pa3JI0KEHUIO OEI0T0 CBETa B CIEKTP.
OnBITHI 10 BOCTIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOICHUH Yepe3 [IBETOBbIC (DUIIBTPHI.

Paznen 12. KBaHTOBELIC SIBJICHHUS.

OmnsiTel Pezepdopaa u mmanerapHas moaens atomMa. Mojens atoma bopa. Mcnyckanue u
MoTJIoIIeHUE cBeTa aToMOM. KBaHThI. JInHeHYaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxionnass monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaieHus. llepuon
nojypacnajaa aTOMHBIX sIIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAacCOBOTO YMCENl. DHEPIUs CBSI3U
aToMHBIX saep. CBsi3p Macchl M SHepruu. Peaknuu cuHte3a u AeneHust anep. VcrouHuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.
CriexTpbl U3JIy4€HUs U TOTJIOLIEHUS.
CriekTpbl pa3IuyHBIX Ta30B.
CrnexTp BoAopoa.
Habmonenue TpekoB B kamepe BunibcoHa.

10
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PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.
Peructpanus nznydeHus NpupoHbIX MUHEPAJIOB U IPOIYKTOB.
Jlabopamopusie padbomot u onvimel.
HaGnronenue CrijlonIHbIX U THHEHYAThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue paguoakTuBHoOro oxa.

IHoBTOpHTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO-0000AOIIMK ~ MOAYJb  IpEeAHAa3HAueH s CHUCTeMaTHu3alluu U
00001IeHNsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIESITETLHOCTH, IPHOOPETEHHOTO TIPU U3yYCHHUU
BCEro Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3nke s 00yJarOUINXCsl, BRIOPABIINX STOT YI€OHBIN TpeMET.

[Ipy wW3ydyeHMHM JAHHOTO MOMYNS PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecreuynBaeTcs JIOCTWKEHHE MPEAMETHBIX U
MeTanpeIMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB 00yueHus, dopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHME HAayYHBIX METOJOB HCCIIEOBaHUS SIBJICHUI
MPUPOAbl U TEXHUKHU, OBJIAJIEHUE YMEHUSMU OOBICHATH (PU3MUECKUE SIBICHUS, NPUMEHSS
MOJIy4Y€HHbIE 3HaHMSI, PelllaTh 3aJja4ud, B TOM YHUCJIE KAU€CTBEHHBIE U AKCIIEPUMEHTAJIbHbIE.

[IpyHIMNMATIBHO NEATEIBHOCTHBIN XapakTep JaHHOTO Pa3felia peain3yercs 3a CYET TOro,
4TO 00y4aroLuecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN pacro3HaBaTh U HAYYHO OOBACHATH (GU3NUYECKHUE SBICHUS
B OKpY)Karolllel MpUpoJie ¥ MOBCETHEBHOM KU3HH;

HCI0JIb30BaTh HAYYHbIE METOJbI HCCEeNOBaHUS (PU3MUECKUX SBICHUN, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOOJe€e BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPaKTUYECKOrO UCMOIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB YHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUJOB DHEPTUU.
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I11. IInanupyemMble pe3yJibTAThl 0CBOEHHS MPOTrPaAMMBbI

W3yuenne ¢u3MKM Ha YypOBHE OCHOBHOTO 0O0Imero oOpa3oBaHWs HaNpaBiICHO Ha
AOCTUIKCHUC JIMYHOCTHBIX, MCTAITPCAMCETHBIX U MTPEAMCTHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTAaTOB.

B pesymbraTte wu3yueHus (UMK HA YpPOBHE OCHOBHOrO 00mero oOpa3oBaHus Y

oOyyatomerocst OyayT chopMHUpOBaHbI cienyronye JHYHOCTHBIE Pe3yJIbTAThI B UacTu:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

- IPOSIBJICHUE HMHTEpEeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (Pu3nyeckoin
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKEHHUSIM POCCUUCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U ITHUUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTIOCTHKEHUHN (QUBHKY;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-ITUYECKUX TTPUHIIUIIOB B JCSITEIIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUSA:

- BOCIIPUSITHE DCTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO TOCTPOEHWUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAHME IIEHHOCTH (U3NYECKON HAYKH KaK MOIIHOTO HMHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHI, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTI0003HATEIILHOCTH, HHTEpPECA K UCCIIEI0BATEIILCKON IEATeThHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJy YU :

- OCO3HAHHUE IIEHHOCTH 0e30MacHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAKHOCTH MpPaBWJI OE30MACHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpPYIOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- cOpPMHPOBAHHOCTH HaBbIKa pPedUICKCHHU, MPU3HAHUE CBOETO NpaBa Ha ONIMOKY W TAaKOTO Ke
[paBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHO€ YYacTHE€ B PEIICHWU MpaKTUYeCKHX 3a7ad (B paMKaxX CeMbU, 00pazoBaTeIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY H3y4eHUIO Ipodeccui, CBA3aHHBIX C (U3UKOM;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUS:

- OpHEHTallMsl Ha MpUMEHEeHHWEe (U3NYECKUX 3HAHUM s pelleHus 3agad B 00JacTH
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYXarollel Cpeibl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U MyTel UX peleHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOIHOI CPebl:

- MOTPeOHOCTh BO B3aMMOJICUCTBUM IMPHU BHINOJHEHUH HCCIEAOBAHUNA U MPOEKTOB (PU3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

- TIOBBILLIEHUE YPOBHS CBOE€M KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO NEATEIbHOCTh;

- MOTpeOHOCTh B (DOPMUPOBAHUY HOBBIX 3HAHHIA, B TOM Yucie GOpMYIUPOBATH UJIEH, TOHITHS,
TUMNOTE3bI O (PU3HUECKUX 00BEKTAX U SIBICHUSX;

- 0co3HaHUE JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTh (DU3HKHY;

- IJIAHUPOBAHUE CBOETO Pa3BUTHUS B IPHUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

- CTpEMJICHHE aHAU3UPOBATh U BBHISBISATH B3aMMOCBSI3U MPHUPOBI, OOIIECTBAa U SKOHOMHKH, B
TOM YHCJI€ C UCTIONB30BaHUEM (PU3NISCKUX 3HAHUI;

- OIIEHKA CBOMX JCHCTBUI C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEly, BO3MOXKHBIX TTI00ATBHBIX
MOCJIEICTBU .
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METAIIPEIMETHBIE PE3YJIbTATHI

B pe3symbraTe OCBOEHHS MporpamMmbl MO (H3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocss OyayT cGOpMHpPOBAHBI MeTAaNpeIMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIIME TIO3HABATEIbHbIC YHHBEpCaJbHbIC y4eOHbIE JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC y‘leﬁHble JecTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBISIBIIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBICHH);
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAaCCHU(UKAIIMK, OCHOBAHHUS [UIsi 00O0OIIEeHUS U
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUsT B paccMaTpUBaeMbIX (akrax, HJaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSIM,

BBIABJIATE IMMPUYUHHO-CJIICACTBCHHBIC CBA3HU MPHU U3YYCHUU q)HSI/I‘IeCKI/IX SIBJICHUN © mponeccos,
ACJIaTh BbIBOJIbI C UCIIOJB30BAHUEM JCAYKTUBHBIX U MHAYKTHUBHBIX yMosaxnmqum‘/i, BbIABUI'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpATh CHocoO pemieHus y4deOHOM ¢u3nyeckoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB peIlIeHus, BbIOOp Haubosiee MOIXOSIIEro C y4ETOM CaMOCTOSTEIbHO
BBIJICTIEHHBIX KPUTEPHEB).

Bba3oBble nuccienoBareibckue 1eiCTBUS:

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

IIPOBOJUTH 10 CAaMOCTOATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (U3NYECKUI
IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBJICHUS;

OLICHMBaThb HA TPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIHMIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (hopMynHpoBaTh OOOOIIEHUS M BBIBOJABI 10 pe3yibTaTaM IMPOBEIEHHOTO
HaOJII0/IeHNs, OIIbITA, UCCIICAOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3MYECKUX IIPOLIECCOB, a TaKXKe
BBIIBUr'aTh MIPEIOJI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh Pa3IMYHbIC METOJIbl, HHCTPYMEHTBI U 3alpOChI NP MOMCKE U 0TOOpEe MHPOpPMALUU
WIN JAHHBIX C YYETOM NPEATIOKEHHON yueOHOH du3nuecKoil 3agauu;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMALUIO PA3IMUYHBIX BUJOB U
¢dbopM npencTaBieHus;

CaMOCTOSITEJIbHO ~ BbIOMpATh  ONTUMalbHYIO (OpMy MpeAcTaBieHUs HUHGOpMaLUM U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECJIIOKHBIMU CXeMaMH, AuarpaMMaMM, UHOM rpadukoil u
UX KOMOMHAIUSAMH.

KoMMmyHHKaTHBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B X0J€ OOCYXJEeHHs Yy4eOHOro MaTepualla, pe3yibTaToB J1a0OpaTOPHBIX pabOT M IPOEKTOB
3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 Mnoiiep kanue 01aroxKenaTeIbHOCTH OOLEHM S,

COIOCTABJIATh CBOM CYXKJEHHMSI C CYKICHMSIMHU APYIMX YYaCTHUKOB Juaiora, oOHapyKUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIpaXXaTh CBOIO TOUKY 3pEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PE3yJAbTAaThl BBIMOJHEHHOTO (U3NYECKOTO OIbITa (IKCIIEPUMEHTa,
UCCIIEIOBAHUS, ITPOEKTA);

MOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJbHOW pPabOTHl Tpu
peleHN KOHKPETHO! (PU3NYecKOil MpoOIemMbl;
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MPUHUMATH [[EIH COBMECTHOM JIESATEIBHOCTH, OPraHU30BBIBATh JCUCTBUS 1O €€ JOCTHKEHUIO:
pacmpenensaTs poju, oOCYKIaTh MPOIECCHl M PEe3yIbTaThl COBMECTHOW paboThl, 0000maTh
MHEHHS HECKOJILKUX JTIOJICH;

BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTAs KAYECTBEHHOTO PE3yabTaTa M0 CBOEMY HAIlPABJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUI TPOIYKT IO KPHUTEPHUSIM, CAMOCTOSITEIBHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisitTuBHble YHMBepcaJIbHbIe yueOHblIe AelicTBUS

Camoopranu3anus:

BBISIBIISITh IPOOJIEMBbl B KM3HEHHBIX M YYE€OHBIX CHUTYyalUsAX, TPeOYIOLIIUX Js pelIeHHUs
(bu3nyecKux 3HaHU;

OPUEHTHPOBATHCSA B PA3NMYHBIX IMOAX0JAX MPUHATHSA pPELIeHUM (MHIMBHUIYyaIbHOE, MPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUH IPyNoil);

CaMOCTOSITEJIBHO COCTABIISATh aITOPUTM pelleHUs (pU3NUEeCKON 3a1aukl WIH IJIaHA UCCIIEOBAHUS
C Yy4YyéTOM MMEIOIIMXCS PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh
IpeAJIaraeMble BapUaHThl PEIICHU;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPO.Ib, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTHKEHHS) PE3y/IbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIINOJHEHHUS (PU3HUECKOTO
UCCIIEIOBAaHUSl WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBLCTB, M3MEHMBIIMXCS CHUTYalUH,
YCTQHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIN U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOPa WIM JUCKYCCHUM Ha HAyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

IIPU3HABATH CBOE MPaBO Ha OLIMOKY MpH pelieHuH (GU3NYECKHX 3a/ad WIN B YTBEPXKJICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYroro.

NPEAMETHBIE PE3YJIbTATbBI

K koHmy oOyuenus B 7 KJiacce mpeIMETHBIC Pe3ylIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxath c(GOPMHPOBAHHOCTH Y 0OYUAIOIIUXCS YMEHUH:
UCIIOJIb30BATh TOHATHS: (U3UYECKHEe M XUMHUYECKHE SBJICHHS, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJIeNb, THIIOTE3a, €AMHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJICKYJA, arperaTHbIC COCTOSHHS
BemecTBa (TBEpIOE, IKHMIKOE, Tra3000pa3HOE), MEXaHWYEeCKOe [BIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSMOJIMHEHHOE), TPAaeKTOpHs, paBHOJACHCTBYIOmas cuia, jaedopmanus
(ympyrasi, miuacTiuueckas), HeBECOMOCTb, COOOIIAIONTHECS] COCYIBI;
pasnuuath sBieHus (Aupdy3us, TEIUIOBOE JBWKCHHWE YACTUI[ BEIIECTBA, PaBHOMEPHOE
JIBMDKEHUE, HEPaBHOMEpHOE JIBWKEHHME, MHEPIMs, B3aUMOJEHCTBUE TeJ, paBHOBECHE TBEPBIX
TeJ C 3aKperyIEHHOM OChIO BpallleHHs, Mepesada JaBJeHUs] TBEPABIMU TelaMH, KUAKOCTIMH U
ra3ami, aTMocgepHoe AaBliCHHE, IUIaBaHUE TeJl, MPEBPALICHUS MEXaHUYECKOW HSHeprum) o
ONMMCAHUIO UX XapaKTEePHBIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE
¢bu3nveckoe sIBJICHNE;
pacrio3HaBaTh MpPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXAlOIEeM MHpE, B TOM
yuciae (U3NYecKue SBICHHUS B NPUPOJE: NMPUMEPH JBUKEHUS C Pa3IMYHBIMH CKOPOCTSMH B
KUBOW M HEXHMBOM mpupoje, IEWCTBUE CWIIBI TPEHUS B MPHPOJIE U TEXHHUKE, BIMSIHUE
aTMOC(EepHOTO JaBJICHUsI HA JKUBOM OpraHu3M, IUIaBaHHE PbIO, pblyard B Tele uYesoBeKa, IMpu
TOM TNEPEBOJUTH IMPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOICTBa
(mpu3Hakyu) PpU3MUECKUX SIBICHUM;
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ONMCBHIBATH M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SIBICHHS, HCIOJNb3YS (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSAS CKOPOCTb,
CWJIa YIPYrOoCTH, CHUJIa TSDKECTH, BEC Tejla, CUJIa TPEHUS, AaBiieHue (TBEPAOIO Tena, KUAKOCTH,
rasa), BHITAJIKABAIOUIAsl CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IUICYO CHIIBI, MOMEHT CHJIBI,
KOA(QQHIMEHT TOJIE3HOTO JCHCTBUS MEXaHM3MOB, KMHETHYECKass M MOTCHLUAJIbHAS SHEPTHs),
IpU ONUCAHWM TPABWIIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEIUYMH, HX
0003HauCHHSI M €IMHUIBI (PU3UYECKUX BEINYHH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEIWYMHY C IPYTMMH BEITUYMHAMH, CTPOUTH IpauKu M3y4EHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYHH,

XapaKTepU30BaTh CBOWCTBA Tel, (DU3UUECKUE SIBICHMS U IPOLIECCHl, HCIOJb3Ysl IMpaBuia
CIIOXEHMsI CUJI (BJI0JIb OZJHOM IpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYeCKOU
SHEpruM, TMpH OSTOM JaBaThb CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAKEHUE;

OOBACHATh (U3NYECKUE SIBJICHUS, IMPOLIECCHl U CBOMCTBA TeJ, B TOM 4YHCIE€ M B KOHTEKCTE
CUTYalluil MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATh NPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKMX IIaroB ¢ OMOpod Ha 1—2 H3y4eHHBIX CBOWCTBA
(bu3UYeCcKuX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacdy€THble 3a7aud B 1—2 AeWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIBI, CBS3bIBAIOLINE
¢busnyeckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layM 3alHChIBaTh KpPaTKOE YCIOBHE,
MO/ICTaBIATh (PU3MUECKUE BETMYMHBI B OPMYIIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE JJIs peHIeHHs] 3aJ]ad, OLEHUBATh PEATUCTUYHOCTh IOJYUYEHHOU
(hbUBUIECKON BEITUYHHBL;

pacro3HaBaTh NPOOJIIEMBl, KOTOPbIE MOXHO PEUIMTh MPH MOMOLIM (PU3MUECKUX METOJOB, B
ONMCAaHUM HCCIENIOBaHMS BBIICNATh MPOBEPSEMOE IMPENNOJIOKEHHE (TUIOTE3y), pa3nudyarbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN PE3ylbTaT, HAXOAUTh OIIMOKU B XOJI€ ONbITA, JAEIaTh BBIBOJBI
II0 €ro pe3yabTaTam;

IIPOBOJIUTH OIBITBl IO HAOMIOACHUIO (DU3MUYECKUX SIBICHUH MM (U3UYECKUX CBOWCTB TEIl:
(GbopMynupoBaTh NPOBEPSEMBbIE IPEINOJI0KEHHS, COOMpAaTh YCTAHOBKY W3 MPEJIOKEHHOIO
000pyZ0BaHUs, 3alUChIBATE XO/1 ONbITA U (POPMYIUPOBATH BBIBOIbI;

BBIMIOJIHATh TNPSAMBbIE W3MEPEHHUs] pAcCTOSIHUSA, BPEMEHM, MacChl Tesa, 00béMa, CHIbl U
TeMIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LIM(PPOBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUS
IpUOOPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

[IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT Jpyrol c
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PABHOMEPHO JIBMXKYLIETOCS Tela OT
BPEMEHHU JBIKEHMs Tella, CUJIbl TPEHMs CKOJBKEHHUs OT Beca Teja, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAAN CONPUKOCHOBEHMS TEJ, CHIIBI
YIPYTOCTH OT Y/UIMHEHMs MPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHOIN yacTu
Tela W OT IUIOTHOCTU >KUIKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTU Teja, OT INIyOUHBI, Ha
KOTOPYIO IOTPYXEHO TEJO, YCIOBHMH IUIABaHUS TeJl, YCIOBUM paBHOBECHs pbluara u OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHMM Y4eOHOTO HCCIIEJ0BAaHUs, COOMpaTh YCTAaHOBKY M BBIMOJHATH
U3MEpEHHus, clenysd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yibTaThl IOJy4YEeHHOMH
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE NPEIIOKEHHBIX TaOMUI M TrpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEJOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPAOrO Te€na, CHUJAa TPEHUs CKOJbXKEHHS, MAABICHUE BO3JyXa, BBITAJIKMUBAIOIAsA CHUIIA,
JeWCTBYIOIIas Ha MOTPYKEHHOE B XKUJKOCTh TEJO, KOAPPHUIIMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYsl MPEATIOKEHHONM WHCTPYKIMU: TPU BBIMOJHEHUHM H3MEpEeHHil coOupaTth
9KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIISITh 3HAUEHUE NUCKOMOM BEJIMUUHBIL;

coOuroIaTh MpaBmiia TEXHUKN OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;
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yKa3bIBaTh NPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIMIAIOIINECS COCYIbl, OapOMeTp, phlvar, IMOABIKHBIA U HETOABWKHBIN OJIOK,
HAKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh NMPHUHIMUIBI JIEHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMmopoii Ha WX oOmucaHus (B TOM YHCIE: TOAIIUIHHUKH, YCTPOWCTBO BOJOMPOBOJA,
THJIPABIUYECKUN TpPecC, MAaHOMETP, BBICOTOMEp, IMOPIITHEBOH HACOC, apeoMETp), HCIOIb3Ys
3HaHUSI O CBOMCTBaxXx (M3MYECKUX SBICHUH H HEOOXoauMmble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPHUMEPHI (HAXOIUTHh MH(POPMAIUIO O TpUMepax) MPAKTHUECKOTO HCIIOJIb30BAHHS
(bu3HYECKUX 3HAHWI B TIOBCEIHCBHOW KU3HU JIJIsl 00ecrieueHrs 0€30TIaCHOCTH TPU OOPAIIEHUH C
npubopamMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cperie;

OCYIIECTBIISITh OTOOP MCTOUYHWKOB MH(popMmanmu B VIHTEpHETE B COOTBETCTBUH C 33/IaHHBIM
MTOWICKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIONIMXCS 3HAaHUH M TYTEM CpaBHEHHS Pa3IUYHBIX
MCTOYHHUKOB BBIACTATh MHPOPMAIIUIO, KOTOPAs SIBISETCS MPOTHBOPEYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOI;

WCTIONb30BaTh TIPU  BBINOJHEHWM YyYeOHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO JIUTEPATypy
(GU3NIECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaleTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHWE TIHChMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBe 2-3
MCTOYHUKOB WH(pOpMANUU (GU3NIECKOTO COACPIKaHMs, B TOM YHUCIIE MyOIMYHO JeNaTh KpaTKue
COOOImIeHHs O pe3yJlbTaTaxX IPOEKTOB WM YYeOHBIX HCCIEAOBaHUM, MPH ATOM TPAMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN ammapaT Kypca (PM3HMKH, COMPOBOXKIATH BBICTYIUICHHUE
MpEe3EHTALNEH;

IIPY BBINOJIHEHUH y4eOHBIX MIPOEKTOB M MCCIEIOBAHUN pacHpenessaTh 00A3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/la4aMH, CIE€JUTh 3a BBIIOJHEHHWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAaJ B JAEATENBHOCTh TIpPYIIBbI, BbICTpAauBaTh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xonmy obOydenus B 8 kiacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBIKEHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSI BEIIECTBA, KpUCTANIMYECKHEe U aMopdHBIC Tela, HACBHILEHHBIH U
HEHACBILEHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEprus, TEIIOBOI
JIBUTATENb, DSJEMEHTAPHBIM AJIEKTPUYECKUI 3apsii, JJIEKTPUYECKOe TI0Jie, MPOBOJHUKU U
TURTIEKTPUKH, TIOCTOSIHHBIN 2JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuyath sBIEHUS (TEIIOBOE pacIIUpEHHe M CKaTHe, TeIIonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHHe, KANWUISPHBIC SIBICHUSA, WCIApEHUE, KOHJACHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIs
(oTBepaeBaHME), KHUIEHHE, Terionepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3IY4YCHHUE),
IEKTPU3ALNS TeN, B3aUMOJCIHCTBUE 3aps]lOB, IEHCTBUS DIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MArHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHYKIIHS) TIO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JIaHHOE (PU3NYECKOe SIBIICHUE;
pacrmo3HaBaTh MPOSIBICHHE W3YUYEHHBIX (U3MUYECKUX SIBICHUU B OKPYKAIOIIEM MHPE, B TOM
yrcne u3ndeckue sBICHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKEHHUE M KalUJUIAPHBIC SIBICHUS B
IPUPOJIe, KPUCTAUIBI B MpHUpoJe, u3nydenue ColHIa, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpHU3BbI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUYECKHe BICHUS B aTMocdepe, AIeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMIH, Apeild MOJIOCOB, POJIb MAarHUTHOTO TOJS IS
KHU3HU Ha 3emiie, MOJIIPHOE CUSHHE, IPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUE€OHYIO,
BBIICTISITH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA,
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ONMCBHIBATH M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SIBICHHS, HCIOJNb3YS (U3HUecKue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEII0EMKOCTh
BEIIECTBA, y/AEIbHAS TEIUIOTA IUJIABJICHUS, YJAEJbHAs TEIUIOTa MapooOpa3oBaHUs, YJelbHAsS
TEIJIOTa CrOpPaHMs TOIUIMBA, KOA(PQHUIMEHT TOJE3HOrO JICHCTBUS TEIUIOBOW MAIIHHBI,
OTHOCHUTEJIbHAsl BIAXXHOCTb BO3[yXa, OJJIEKTPUUYECKUN 3apsl, CHJIAa TOKa, JIJIEKTPUUYECKOE
HalpsDKEHHWE, CONPOTUBJIEHHE IPOBOJHMUKA, YIEJIbHOE CONPOTUBJICHHME BElIeCTBa, paboTa U
MOIIHOCTh JIEKTPUYECKOTO TOKA), MPU ONUCAHUM IPABHIIBHO TPAKTOBATH (PU3UYECKUI CMBICI
WCTIOJIb3yEMBIX BEIMYUH, 0003HAYCHHS M €AUHUIIBI (PU3MYECKUX BEIHMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
M3YUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BENYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (pU3MUYECKHE SIBICHHS W TIPOLIECCHI, HCIOJB3yS OCHOBHBIC
MIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEIECTBA, IPUHIIMIT CYNEPIIO3UIIUN
noJjieil (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i ydacTKa IIeNH,
3akoH Jlxoyns—JIeHlla, 3aKOH COXpaHEHHsS DOSHEpPruu, IpH ATOM JaBaThb CJOBECHYIO
(OopMyTUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OOBSACHATh (PU3UYECKUE IPOLIECCHl W CBOMCTBA TeN, B TOM YHUCIE€ U B KOHTEKCTE CHUTyalMi
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOrMYecKHX II1aroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THble 3ajauyd B 2—3 AEWUCTBUS, UCIOJIB3YS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE
¢buznyeckne BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layM 3alHChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUIS pElIeHus 3a7aud, BBIOMPATh 3aKOHBI U (OPMYIbI,
HeoOXouMBble JUIsl €€ pelIeHHs, MPOBOJIUTH PACUYETHl W CpPaBHUBATh MOJYYEHHOE 3HAUEHUE
(bu3nyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOpblE MOXKHO PpEIIUTh NPU MOMOIIM (PU3MUECKUX METOJOB,
WCIIOJIb3Ysl OIMCAaHHWE HCCIENOBAHMS, BBIICIATh IPOBEPSIEMOE MPEANON0KEHUE, OLIEHUBAThH
MIPAaBUIILHOCTB NOPsIJIKA MPOBEICHUS NCCIEA0BaHMs, 1€aTh BEIBOBL;

MIPOBOJUTH OMBITHl IO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tl
(KamwIsipHbIE SIBJICHMS, 3aBUCHMOCTb JaBJICHHUS BO3[QyXa OT ero o0béMa, TeMIeparyphl,
CKOpPOCTH IIpollecca OCTBIBAaHUS M HArpeBaHUsl MpPHU HU3JIYYEHUH OT LBETa H3JIy4darollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOAbl OT TEMIEPATYphl >KUJIKOCTH H
IJIOIIAM €€ TOBEPXHOCTH, IEKTPHU3alUUs TEel M B3aUMOJCIHCTBUE DJIEKTPUUYECKUX 3aAPSJIOB,
B3aMMOJICIICTBAE IOCTOSIHHBIX MAarHUTOB, BU3YyalW3allMsl MAarHUTHBIX II0JIEM TMOCTOSHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO IIOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBa  DJEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (opMylupoBaTh  MpPOBEpSEMbIC
MIPEIOJIOKEHNUSI, COOMPATh YCTAHOBKY W3 MPEII0KEHHOro OOOpYIOBaHMS, OMHUCHIBATH XOJI
ombITa ¥ (pOPMYIHUPOBATH BHIBOIBL;

BBINIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEJILHOMN BIAXXHOCTHU BO3/yXa, CUJIbl TOKA,
HaAMpsDKEHUS C UCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3UYECKUX BEIHYMH,
CpaBHHMBATh PE3yAbTaThl U3MEPEHUN ¢ YUETOM 33JaHHON aOCOTIOTHON MOTPEIIHOCTH;

MPOBOJUTHh HCCIEAOBAHME 3aBUCHMOCTH OJHOW (U3WYECKOW BEIUYMHBI OT JIPyrod ¢
UCTOJb30BAHUEM TMPSIMBIX HM3MEPEHUIl (3aBUCHMOCTb COINpPOTHBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIAAU TONEPEYHOTO CEUYEHUs U YIEIbHOIO CONPOTUBIIEHMS BEIIECTBA IIPOBOJHHUKA,
CWJIBI TOKa, HWAYLIEro Yepe3 IPOBOAHMK, OT HANPSDKEHHsS Ha IPOBOJHUKE, HCCIEIOBaHHE
MOCIEIOBATEIbHOTO W MapajulebHOTO  COEAMHEHUH  MPOBOJHUKOB):  IUIAHMPOBATH
HCClIeIOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHITh U3MEPEHUs, CIeays NPeAIoKeHHOMY IJIaHy,
(bukcHpoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOMUIl W TpaduKOB, AeaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

IIPOBOJIUTH KOCBEHHbIE MU3MEpEHUs (PU3NUECKUX BeIMUYUH (yIenbHas TEII0EMKOCTh BEIECTBa,
COINPOTHUBJIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh AJIEKTPUYECKOIO TOKa): IJIAHUPOBATH
U3MEpEeHus, cOOUPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CleIys MpPeI0KEHHOW MHCTPYKIUH, U
BBIYUCIISATH 3HAYEHNE BETMYNHBI,
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coOIII0IaTh MpaBHiIa TEXHUKU OE30MAaCHOCTH MU paboTe ¢ J1adopaTopHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh NMPHUHIMUIBI JIEHCTBUS H3YYEHHBIX NMPUOOPOB M TEXHHUUECKUX YCTPOMCTB C
OMOpOi Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THI'POMETp, MapoBas
TypOuHa, amrepMmeTp, BOJIBTMETP, CUETUMK DJICKTPUUECKON IHEPIHH, IIEKTPOOCBETUTEIHLHBIC
npuOOpBl, HAarpeBaTeNIbHBIC AIIEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUYECKUE MPEJOXPAaHUTEIH,
AIIEKTPOMATHUT, DJIEKTPOJBUTATENb ITOCTOSIHHOTO TOKAa), HCIONB3ys 3HAHUS O CBOMCTBax
(bu3nvecKuX SIBICHUA U HEOOXO0MMbIE (PH3HMUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMATUYHBIM PHCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEpMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMBI AJIEKTPHUYECKHIX
Lerneil ¢ MoCIeIOBaTeIbHBIM U MapauIeIbHBIM COCAMHEHUEM DJIEMEHTOB, Pa3linyasi YCIOBHBIC
0003HAYEHHSI HIIEMEHTOB MIIEKTPUIECKUX LIETIEH;

MPHUBOANTH MPHUMEPH! (HAXOTUTH HMH(POPMAIUIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bU3NYeCKUX 3HAHUH B TIOBCETHEBHOW XKHU3HU ISl 00ecTieueHns 0e301acHOCTH NP 0OpaIeHHH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBBbS M COONIOJICHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISITh TMOUCK HH(MopManuu (u3ndeckoro coiepxkanusi B VHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAaHWH W TMyTéM CpaBHEHHS JOTIOJHHUTENBHBIX HMCTOYHHKOB BBIJCISTH
WHPOPMAIIHIO, KOTOPAs SBISIETCS IPOTHBOPEYUBOM MITH MOXKET OBITh HEJIOCTOBEPHOMH;
WCTIONh30BaTh TIPHU BBHIMOJHEHWHM YyYeOHBIX 3aJaHUNl  HAYYHO-TIOMYISIPHYIO JIUTEPATypy
(GU3NIECKOTO COJEep)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaleTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HMHPOpPMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIIeHUs, 00001mas nHPOpMaIIHIO
U3 HECKOJIbKUX MCTOYHHUKOB (PU3MUYECKOTO COJEpXKaHMsl, B TOM YHCIE MYOJIMYHO MPEACTaBIAThH
pe3yibTaThl MPOEKTHON WM HCCIEAOBATENIbCKOM JAEATENIBHOCTH, IPU 3TOM T'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN ammapar Kypca (pU3MKH, COIPOBOXAATh BBICTYIJICHHUE
MpEe3EHTALNEH;

IIPYU BBINIOJHEHUU YyYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUYECKHX MPOLECCOB PACIpEesaTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 3a/1a4aMU, CJIEAUTH 32 BBIIOJHEHUEM
IUIaHA JEeWCTBUH U KOPPEKTHPOBATh €ro, aJEeKBATHO OLEHMBATh COOCTBEHHBIN BKJIaJl B
NEATeNbHOCTh  TPYMIbI, BBICTPaWBaTh KOMMYHHMKATUBHOE  B3aUMOJIEWUCTBUE,  IMPOSBIASL
TOTOBHOCTb Pa3periaTh KOHQIUKTHI.

K xonmy obydenus B 9 kiacce mpeaiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaIOIIUXCSI YMEHUM:
WCII0JIb30BATh TMOHATHUS: CHCTEMa OTCUETa, MaTepHaabHas TOUKa, TPAEKTOPUSI, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBUKCHMUS, nedopmarus (ynpyras, rIacTU4ecKas), TpEeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPETrpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHWYEeCKHe KOIeOaHusl U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, dJIEKTPOMATrHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JNATbHO30PKOCTh, CIIEKTPHI UCIYCKaHUs M TMOTJOMIeHUs, anb(da, O6era- u
raMMa-u3JIy4deHHsl, U30TOIIbl, SICPHAsI SHEPIeTHKA;
paznuyath  SBIEHUS (paBHOMEPHOE W  HEPAaBHOMEPHOE MPSMOJMHEHHOE JBUKECHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEITHOE [BIKEHUE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEpPHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE MBIKEHHE, KolebaTeabHOoe
JBUKCHHE (3aTyxamollhe W BBIHYXKICHHbIE KONeOaHUs), pe30HAHC, BOJHOBOE JBH)KCHHE,
OTPAXEHUE 3BYKa, NPSIMOJIMHEHHOE pPacHpOCTpPaHEHHE, OTPAKEHHWE U TMPEIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, pasloKeHHe Oeloro cBeTra B CHEKTP U CIOKEHHE
CHEKTPAJIbHBIX LIBETOB, TUCIEPCHUSl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
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JIMHENYaToro CIEKTpa HU3JIY4EHHs) [0 OIMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DU3NYECKHX SBICHHUH B OKpYKalolleM Mupe (B TOM
yrcae (QpU3MUECKUe SIBICHUS B MPHUPOJE: NPWIMBBI M OTIUBHI, JABIWKEHHE TuiaHeT COJIHEYHOH
CUCTEMbI, PEAKTUBHOE JIBUKEHUE >KMBBIX OPIaHHU3MOB, BOCIPHUITHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, X0, L[BETa TeJI, ONTHYECKHUE SBICHHUS B
npupoje, OHOJIOTHYECKOe [eHCTBHE BHUAMMOIO, YIbTPa(UOJIIETOBOTO M PEHTTEHOBCKOTO
W3IYYCHUH, €CTECTBEHHBIH pAJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy9H, pPaIHOAaKTHBHOE
U3JIy4Ye€HUE MPUPOJHBIX MMHEpAJOB, NEHCTBHE pPAaJUOAKTUBHBIX H3IYyYEHUH Ha OpraHu3M
YeJI0BEKa), IPU ITOM IEPEBOIUTH MIPAKTUUECKYIO 33/1a4y B YUEOHYI0, BBIJENATH CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

ONMCHIBaTh M3yYCHHbIE CBOMCTBA Tel M (PU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUECKHE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCThH TeJla TP HEPAaBHOMEPHOM JIBHKEHHUH, YCKOPEHHE,
NepeMeleHue, IMyTh, YyIJoBass CKOpPOCTb, CHJIa TPEHHUs, CHJIa YIOPYrOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOTHOTO TMaJeHus, BEC Teja, MUMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHIIMAJIbHAS DHEPIUs Teljla, MOJHATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHAS SHEPrUsl CXKAaTOM NPYKHUHBI, KMHETHUYECKas SHEPIusi, MOJHash MeXaHU4ecKas
SHeprusi, Mepuoj M 4YacrtoTa KoJieOaHWH, JJIMHA BOJHBL, I'POMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3zaTeib MPEJIOMIICHUS CpeAbl), MPH OMNHUCAHUU MPaBUIbHO TPAKTOBATh
(bu3nyecKuil CMBICI UCIOJIb3YEMBIX BEIMYMH, 0003HAUECHUS U €IUHUIBI (PU3HMUECKUX BEIHYHH,
HaXOoJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UUECKYIO BEIIMYMHY C JPYTMMH BEIMYHMHAMU,
CTPOUTH rpaQUKU N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (QU3WYECKHE SBJICHHUS U IPOLECCHI, HCIOIb3ysd 3aKOH
COXPaHEHHUsl SHEPrUH, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHLHUI CYNEPIIO3UIIMH CUJI, TPUHIIUI
oTHOcuTenbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS WMITYJIbCA, 3aKOHBI
OTpaXKeHUsI U MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsSA0BOTO M MAacCOBOTO 4HWCEN IMpHU
SJIEPHBIX PEaKIUsAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (PU3WYECKUE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHid
MIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBISATh NMPUYUHHO-CIIEJCTBEHHBIE CBSI3HU, CTPOUTH
00BsSICHCHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOPO Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3aa4 (OMHUpAIONINecs Ha CUCTEMY U3 2—3 ypaBHEHHUIA), UCIIOJIb3Ys 3aKOHBI
u (GopMmylibl, CBsI3bIBAaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3ajaud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEIOCTAIOLIME WM M30BITOUHBIE JAHHBIC, BHIOUPAThH
3aKOHBI U (OPMYJbl, HEOOXOIUMBIE [UIsI PEHICHHs, TMPOBOAUTH Pacdy€Thl M OLEHUBATH
PEATUCTUYHOCT IOMYYSHHOTO 3HAUEHUST (PU3NYECKON BEJIMYUHBL;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpEIIUTh HPU MOMOIIM (DU3HUECKUX METOJOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBAHMs, BBIACIATH IMPOBEPSIEMOE MPEANOJIIOKEHHE, OICHUBAThH
MPaBUJIBHOCTh TMOPSIKA MPOBENEHUS MCCIEAOBaHUS, JelaTh BbBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIIBITOB;

IIPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (PU3MUECKUX SIBIEHUH WM (PU3NYECKUX CBOMCTB Tem
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpAaHEHMs SHEPrHM, 3aBUCUMOCTH IepHOjJa
KoJIe0aHUH MPYKUHHOTO MasTHUKA OT MaccChl Irpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Abl MaJIbIX KOJIeOaHUM, MpsIMOJIMHEIHOE paclipoCTpaHEeHHe CBETa, pa3ioKeHUue 0esoro
CBETa B CHEKTP, U3yUYeHHE CBOMCTB M300pa’keHUs B IJIOCKOM 3€pKajle U CBOMCTB M300pa’keHUs
npeaMera B coOuparolie JuH3e, HaOIroieH!e CIUTOIIHBIX U JIMHEWYaThIX CIEKTPOB U3ITy4eHNUs):
CaMOCTOSITENIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyA0BaHUs, OMUCHIBATH X0
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

IIPOBOJIUTH MPHU HEOOXOJIUMOCTH CEPUI0 NPSMBIX HW3MEPEHUH, OMpeAessisi cpelHee 3HaueHue
nu3MepsieMoil BennuuHbl ((POKYyCHOE paccTosHHE cOOMparoleil JHH3bI), 000CHOBBIBATH BHIOOD
crnioco0a u3MepeHus (M3MEpUTEIHLHOTO pudopa);
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MIPOBOJIUTH MCCIEOBAHUE 3aBHCUMOCTEH (M3MUECKUX BEJIWYMH C HUCIOJIB30BAaHHEM MPSIMbIX
M3MEpEHUH (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKEHHUU 0€3 HadalbHOMH
CKOpOCTH, TepHoa KojaeOaHNi MaTeMaTH4eCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTiia
OTpPaKEHHsI CBETa OT yIJIa HaJCHHUs M yrila NPEJIOMIICHHS OT yIyla MaJeHUs): IJIaHHPOBATh
UCCIIeIOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YJAbTAThl MOJIY4YCHHON
3aBHCUMOCTH (DU3MYECKMX BEJIMYMH B BUAEC TaOMMIl W TpaduKOB, J€NaTh BBIBOJABI IO
pe3ybTaTaM HCCICIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBU)KCHUH, YCKOPEHHE CBOOOJHOTO TMaACHUs, >KECTKOCTh TPYKUHBI,
KOX(QQHUIMEHT TPEHUsI CKOJbKEHUs, MeXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa U IEPHO]
KoJIe0aHWH MaTEeMaTH4YeCKOTO W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHJla coOMparomeit
JVH3BI, PAJMOAKTHBHBIA (OH): TIJIAHUPOBATH HW3MEPEHHUs, COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBHITIOJIHATH U3MEPEHUS, CIeIys MPEUI0KEHHON HHCTPYKIINU, BEIYUCIISTH 3HAUCHUE
BEJIMYUHBl W aHAJIM3UPOBATH IOJyYCHHBIE PE3yJabTaThl C YY4ETOM 3aJaHHOH NOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuila TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIE TPU3HAKW H3YYEHHBIX (DM3WYECKHX MOJEJei: MaTephalibHas TOdYKa,
a0COITIOTHO TBEPJIOE TEJIO, TOUCYHBII HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHask MOJIECTTh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPHUHIUIBI JIEHCTBHS W3YYEHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C
OTOpO Ha WX ONHMCaHUS (B TOM YHCIE: CIUAOMETD, AATYMKH TIOJOXKEHUsS, PACCTOSHUS W
YCKOPEHHs, pakera, OdXOJIOT, OYKH, WEepUCKOIN, (oToammapar, ONTHYESCKAE CBETOBOJIBI,
CIIEKTPOCKOM, J03UMETp, KaMepa BuibCOHA), MCHONB3ys 3HAHUS O CBOMCTBAX (U3NUIECKUX
SIBJICHUH ¥ HEOOXO0IMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX IMPUOOPOB M  TEXHOJOIMUECKUX IPOLECCOB MPH pElIeHUH Yy4eOHO-
IIPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUI B IUNIOCKOM 3epKaje U
coOmparoIei JIMH3E,;

IPUBOAUTE NMPUMEPHI (HAXOIUTH MH(DOPMALMIO O IpUMepax) MPAKTHUYECKOIO HCHOJIb30BAHUSA
(bu3nyecKnx 3HaHUH B IIOBCEIHEBHOM XU3HM Ul oOecrieueHHs 0e3011acHOCTH NPH 0OpaIeHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbS U COONIOJICHUS HOPM
9KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKaIOLIEeH Cpee;

OCYLIECTBIIATh NMOMCK MHPOpPMALUU (PU3HYECKOTO cojepkaHus B MIHTepHeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh IYTH OIpPENENEHUsI JOCTOBEPHOCTH IMOJIyYEHHOH
nHGOpMaLUY HA OCHOBE UMEIOLIUXCSI 3HAHUN U TONOJIHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh IPU BBIIOJHEHMHM Y4YeOHBIX 3a/JaHUIl HAayYyHO-NIOMYJSIPHYIO JIUTEPATypy
(GU3MYecKoro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaieTh
npuéMaMi KOHCHEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpPMAIMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBbIC IMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(QOpPMALUHN U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOTO COAEpKaHMsl, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
MIPOEKTHOW WJIM MCCIEe0BATEIbCKON JEATENbHOCTH, NPH 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszeia GU3MKU U COIPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaIuen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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IV. TemaTnueckoe njiaHupoBanue 7/ KJaace

Ne Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
n/n aKajeMHYecKHX | MPOIeTyPbl
Jacos,
OTBOAUMBIX HA
OCBOCHHE TEMBI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAKOIIEro MUpa
bu6moreka [IOK
1.1 (0)) - 2
H3HKA = Hayka o NpHpose https://m.edso0.ru/7f416194
1.2 dusnyeckie BEININHEI 2 bubmorexa LOK
https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYUYHEBINH METO ITO3HAHHUS 2 bubmmorexa [OK
' v A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznes 2. [lepBoHayaibHbIe CBEICHUS 0 CTPOEHUH BellecTBA
bu6mmoreka [IOK
2.1 C 1
Thoetiie Betectsa https://m.edsoo.ru/7f416194
2.2 | JlBmKeHHE M B3aMMOJCHCTBHUE YaCTHUIL BEIICCTBA 2 bubmorera [JOK
' A H Bett https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Wroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
31| M 3
CXAHITICCROC AABIDKCHHC https://m.edso00.ru/7f416194
3.2 | Wuepuwms, Macca, IIOTHOCTh 4 bubmmotera [JOK

https://m.edsoo.ru/7f416194
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3.3 | Cuna. Buasl cui 14 bubmorera [JOK
https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, }KMAKOCTEH M ra3oB
N bubmmoreka [{OK
4.1 i , 3
I[aBJ'IeHI/Ie €pcaadya naBJICHUA TBCPAbIMU TCIaMH, JKUAKOCTAMU U rra3aMu https://m_edsoo_ru/7f416194
bubmmoreka [{OK
4.2 5
flapaterne KiuKoCTH https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 | ArmocdepHoe raBrenne 6 https://m.eds00.ru/7f416194
4.4 | ]JleiicTBHUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7 EI&HE;T:;%ESﬁ £416194
Hroro no pazneny 21
Pasznes 5. Pabora U MOIIHOCTH. JHEPruUst
bu6mmoreka [IOK
5.1 | Pa6 3
aboTa I MOTLHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 | II 5
POCTBIE MEXATIIMHT https://m.edso0.ru/7f416194
5.3 | MexaHnueckas YHEPrus 4 bubnorexa LIOK
https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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TemaTnyeckoe miIaHupoBaHue 8 Kiaace

Ne Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
n/n aKajeMHYecKHX | MPOIeTyPbl
Jacos,
OTBOJIMMBIX HA
0CBOEHHE TeMbI
Pa3znea 1. TensioBblie ABJIeHUSA
. bubnuorexa [JOK
11| C 7
TPOCHHIE 1 CBOMCTBA BeecTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21
CILTOBBIC TPOTIECChT https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI
2.1 DIIeKTpUYECKUE 3apsaabl. 3apsKeHHBIE TEIA U UX B3aUMOIEHCTBUE 7 bubmorexa LOK
' p DAL ap a https://m.edsoo.ru/7f4181ce
2.2 | TloCTOSIHHBIN AJIEKTPUUECKHUI TOK 20 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 Mar=uTHEbIE SIBICHUS 6 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DIEKTPOMATHHUTHAS I KIIHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TemaTnyeckoe miIaHupoBaHue 8 Kiaace

Ne i/ Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
aKajeMH4YecKHX | MPOUeaypbl
4acoB,
OTBOJIMMBIX HA
0CBOEHHE TeMbI
Paznea 1. Mexanu4yeckue siBJICHUSA
1.1 MexaHnuecKoe ABMKEHNE U CIIOCOOBI €0 OIMCAHUS 10 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXPaHCHHS 10 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. MexanndecKue KoJ1e0aHus U BOJIHEI
2.1 Mexaunueckue KojieOaHus 7 Eubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0JIe H 3JIeKTPOMATHUTHBIE BOJTHBI
bubmuoreka [JOK
3.1 DIIEKTPOMAarHUTHOE T0JI€ U 3JIEKTPOMArHUTHBIC BOJTHBI 6
https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
b K
4.1 3aKOHBI pacIPOCTPAHEHUS CBETa 6 nomorexa LO

https://m.edsoo.ru/7f41a4a6
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bubmmoreka [{OK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SABJIEHUS
bubmmoreka [{OK
A u 4
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 CTpoetine aToMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. a 7
5.3 JICPHBIC peaKInu https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pasznen 6. [loBTOpuTEIbHO0-00001IAK0 M MOLYIb
6.1 [ToBTOpeHMe 1 0000IIEHNE coaepKaHus Kypca Ppu3nku 3a 7-9 9 bubnuorexa [JOK
' KJ1ace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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