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MHNOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro ooOpa3oBaHUs
COCTaBJIEeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMWI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueld mporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanust yueoHoro npeamMera «Ou3nkay.

Conepxanue mporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMu3alfio HM3y4YeHUs
Gbu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOy4EHHs, a TAKKE
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOI'0 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBaET pacipeiesieHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT IpUMEPHYIO MOCIeA0BATEILHOCTh
U3Y4YEHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUS METOJUYECKOU
MOMOIILHY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl O Y4EOHOMY IIPEIMETY .

®dusurka ABIAETCI CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (HU3NUECKOU
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHDA,
IpeloCTaBiIsieT HaumOoJee SCHble O00pa3lbl MPUMEHEHHsS HAy4YHOTrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3ydenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e UWHTEPHOPETHPOBATH  JaHHbBIE W  MCHOJb30BaTh  HAy4YHbIE
JIOKa3aTeIbCTBA JIs MOJTYYEHUS! BHIBOJIOB.

Henmn wu3yueHuss (GU3MKM Ha YypPOBHE OCHOBHOrO OOIIEro o0Opa3oBaHHS
onpenenensl B Konnenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpazoBarenbHbIX opraHuzanusax Poccuiickoin @exaepauuu, pearnu3yrOMMUX
OCHOBHBIE  00II€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIEHHOW pEIICHUEM



Konnernn MunucrepcrBa npocsenienust Poccuiickoit @enepanuu (mMpoToKoi OT 3
nexadps 2019 r. Ne [TK4BH).
Heaun uzyyenus pusnuku:

npuoOpeTeHne HHTepeca W CTPEMIICHUS OO0ydYaroIuxcs K HAayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEMN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (DOpMHpOBaHHE
HCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;
¢opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yipTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu 1 (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHrE TPEACTABICHUNA O oMU (U3UKH ISl PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTAaBICHWH O  BO3MOXHBIX  cdepax  Oymymieit
po(heCCUOHATTLHOU JIeATENHHOCTH, CBI3aHHOW ¢ (PM3UKOH, TIOJArOTOBKA K
JanbHenIeMy o0y4eHHI0 B 3TOM HaIMPaBIICHUH.

JlocTHKeHHE 3TUX IIeNield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHHEM CIICTYIONINX 3a4aY:

npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX;

NpUOOpPETeHNE YMEHUW OMHCHIBATh U OOBSCHATHh (DU3UUECKUE SBICHUS C
UCIOJIb30BAHUEM TTOJIYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB pPEIICHHUS TMPOCTEHINMUX pacdETHBIX 3a7ad ¢
UCTIOJb30BaHUEM bu3IIecKuX MoOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIOIHATE OIBITHI,
naboparopHble  pabOTBI W DKCIEPUMEHTAJIbHBIC HWCCICIOBAHHS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaALUEH (PU3UUIECKOTO COJEpKaAHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNH;

3HaKOMCTBO €O c(hepamu nmpodeccrnoHaIbHOHN IesSTeIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B He/Iel0).

[Ipenyaraemerii B mporpamMme 1o (U3MKe MepeyeHb JTa0OpaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEH/IATEIbHBIM XapaKTep, YUUTEIb JIeJaeT BHIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, CMCcKa SKCIEPUMEHTAIBHBIX 33JaHUil, NpeaiaraéMblx B pamMKax
OCHOBHOT'0 IOCYJIapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COIJEPKAHUE OBYUEHUSA
7 KUIIACC

Pa3znes 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAKOIIEro MuUpa.

dusnka — Hayka o mnpupone. fABieHus npupoibl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuuHbL. M3MmepeHue @u3nueckux BeanyuH. PuUznyecKue
npubopsl. [lorpemHocTs n3mMeperuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd HM3y4alOT MPHUPOY.
EcTecTBeHHOHAYUYHBIII METOJl TMO3HAHHUA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TMIOTE3, OOBICHEHUE
Habmogaemoro apineHust. Onucannue GU3NIECKUX SIBICHUN C TTOMOIIBIO MOJICNIEH.

Hemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MNPOLEAYypa MPSAMBIX U3MEPEHUN AHATOTOBBIM U
1M (POBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue LEHbI AeEHUS NIKAIbl U3MEPUTEIBHOTO MpUOopa.

2. H3mepeHue pacCTOSHUM.

3. U3mepenune o0bEMA )KUAKOCTH U TBEPJOTO TeEa.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenune TeMieparypbl HOpH HOMOIIM >XKHUAKOCTHOTO TEPMOMETpA H
JNaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyIMEeHHOTO TOPU30HTAIbHO, TeM OOJIblIe, YeM OOoJbIe BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBEIeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,

JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBikenne dacTul BemlecTBa. CBSI3b CKOPOCTH JBUXKEHHUSI YACTHUI[ C
TeMrneparypoii. bpoyHoBckoe nBmxkeHue, auddysus. BzaummoneicTBrue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamim4eckux) Tela. B3auMocBsi3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysum.



3. HaOmronenune SIBIICHUM, O0O0BACHSIOLINXCS IIPUTSKEHUEM UJIN
OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

doTorpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEIIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmbITh 1O 0OHAPYKEHHUIO ACHUCTBUS CHUIJI MOJIEKYIISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpPOCTh NMPU HEPABHOMEPHOM JBWXKEHHHU. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SIBneHue wWHepIuu. 3aKOH MHEpUMH. B3aumonaeiicTBue Tel Kak MNpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InmoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BelecTBa.
Cunia kak xapakTepucTuka B3aumozencTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. U3mepenne cuiibl ¢ TOMOIIBK JUHAMOMETpA. SIBIIEHUE TATOTEHUS W CUJa
TskecTH. Chlla TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKoJIbKeHUS U TPeHUE NOKosA. TpeHue B MpUpoje U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHme MexaHM4eCKOro JIBHXKEHUS TeTa.
2. M3MmepeHune CKOpOCTH NPSIMOJIMHENHOTO JIBHKCHUSI.
3. HaGmronenue sBieHUS HHEPLIUH.
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJICHCTBHH TEJI.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CrokeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapyKa B XKUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 AaBTOMOOWIISI M TaK Jjajee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHHUS OpycKa WM IapuKa IIo
HAKJIOHHOW IJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTsDKeHHUs (aedopmanun)
NPY>KUHBI OT MPUI0KEHHOMN CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIbXKEHUSI OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBiieHud. JlaBieHue rasa.



3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJAKOCTSIMU U razaMu. 3akoH [lackans. IlHeBmaTuueckue
MaIIuHbBL. 3aBUCUMOCTh JABJEHUS JKUJIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napanokc. Coobiaromuecs cocyapl. [ napaBinyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbl CyniecTBOBaHUS
Bo3aymHOM oOonouku 3emiu. Onbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HA/I YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hepHOTo TaBJICHHUS.

JlelficTBUE KUAKOCTU U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTb JABJIEHUA raza OT TeMIEPATYpPHI.

[Iepenaua naBineHUs )KUAKOCTHIO U Ta30M.

CooO1aromuecst cocybl.

I'mapaBnuuecknii mpecc.

[IposiBneHne neicTBUS aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
T€Ja U IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAKOLIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUs TeJl: MJIaBaHUE WJIU MOTPY>KEHHE Tel B 3aBUCUMOCTH

A T o

N

OT COOTHOLIEHUS INIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomol u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHOM B
XKUJKOCTb YaCTH TEJA.

2. OmpenesieHUE  BBITAJIKMBAIOIIEW  CWIBL, JEHUCTBYIOLIEM Ha  TEJO,
IIOIPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnpITel, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JCHCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 00bEMa NOTpyXEHHOW B
KUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHME JIOAKH W
OIIpENICJIEHUE €€ TPY30IO0ABbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanudeckas pabora. MomHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [lpumeHeHHe mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass odHeprus. Kunernueckas W NOTEHOHAIBHAs HDHEPTHUS.
[IpeBparieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABIXKCHUHU Tela

110 TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.

3. Usmepenue KII/] HaKIOHHOM IJTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, XUAKOTO U Ta3000pa3HOrO0 COCTOSHUM BelIecTBa.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.
CmaunBaHN€E ¥ KanWJUISIPHBIE ABJIEHUS. TEIIoBOe paclIMpeHNEe U CHKaTHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JIBHKEHHS
yactull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH OSHepruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TeIIonepeaadu:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonnuecTBo Temnotel. YenbHas TEMIOEMKOCTh BEIIECTBA. TemIooOMeH |
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lnaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIUECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u konaeHcanus. VMcnapenuwe. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOoc(hepHOro
JABJICHMUS.

BrnaxxnocTe Bo3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpuniunel padotel TeroBbix apurarenedt KIIJ[ temnmoBoro nBurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEN CPEbI.

3aKOH COXpAaHEHMS U MPEBPALECHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBneHnii cMauyMBaHUs U KalWUISIPHBIX SIBJICHUM.



4. HaOmrolieHne TerioBOro paciiupeHus Tel.
N3MeHnenune naBieHUs ra3a NMpuU U3MEHEHUM 00bEMA U HArpeBaHUU WIIU

ol

OXJIAXKJICHUH.

6. IIpaBuna uzmepeHus: TeMnepaTypsl.

7. Bunpl Tenonepenayu.

8. OxJaxXIeHHe NMpU COBEPILIEHUU PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEUIECTB.

11. HaGnronenue KureHus.

12. HabmroaeHue nocTosiHCTBa TeMIIEpaTyphl MPH TIJIaBJICHUH.

13. Mopenu TErIoBbIX JABUTATENEH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITHI 110 OOHAPY>KEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

2. OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL

4. OmnpeneneHue AaBJICHHS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue w3MeHeHUsT BHYTPEHHEW OSHEPruHM Tella B peE3yibTare
TeruIonepeaauu U padoThl BHEITHUX CHJI.

8. HccnenoBanue sBji€HUS TeEIJIOOOMEHAa TPU CMENIMBAHUU XOJOJAHOM H

ropsiueu BOJIBI.

9. OmpezneneHue KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MpH

TEMI000MEHE C HArPEThIM METAIUTMYECKUM ITUITUHAPOM.

10. OnpenienieHne yAeabHOM TeIIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue npoliecca UCHapeHusl.

12. OnpenenieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/yXa.

13. OnpenenieHne yIeIbHON TEIIOTHI MIABJICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnektpuzauus Ten. [Ba poja sleKTpUYecKuX 3apsaaoB. BzaummopercTtBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3aPSAJI0B U PACCTOSIHUS MEXY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mosist. IlpuHnun
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA JICKTPUUECKHUM 3apsil.
Crpoenne aroma. IIpOBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS



3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKAa.
HcTouyHMKH TMOCTOSHHOTO TOKa. JIeMCTBHSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAINPSIKCHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COINPOTUBIIECHHE BeHIecTBA. 3akoH Oma
o ydactka uend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOIHUKOB.

PaGota u MomHOCTh 3yeKTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ose 3eMIIM U €ro 3Ha4eHue AJIs )KU3HU Ha 3eMuie.
OnbiT  Opcrena. MarHuTHoe 1oJ€  AJIEKTpUYecKoro Toka. [IpuMeneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIS1 HA TIPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENIb IOCTOSSHHOTO TOKa. lcronbp30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHHUE 2JIEKTPOMArHUTHONM MHAYKUMU. [IpaBuiio Jlenia.
DIIEKTPOTEeHEePaTOoP. Cnoco0bl MOy YEHHUS ANEKTPUYECKOU SHEPIUHu.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUS Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST NHIAYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpoBOOHUKH U TUDIICKTPUKH.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MmepeHune 3JIeKTpUUECKOro HAPSKEHUSI BOTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. BzaumoiericTBUE NTOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTA.
. MonennpoBaHHe€ MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
. OnmbIT Dpcrena.
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19
20
21
22
23
24

25

. MarnuTHoO€ noJie Toka. DIEKTPOMAarHur.

. JlericTBHE MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

. DJEKTPOIBUTaTEb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMArHUTHOW UHAYKIIVH.

. OnbiTel Papages.

. 3aBUCHUMOCTh HAIIPABJICHHUS HMHIAYKIIMOHHOIO TOKAa OT YCJIOBHM €ro
BO3HUKHOBECHHUS.

. DJEKTpOreHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

17.

18.

OnpITel 1O HAONIOACHUIO DJIEKTPU3ALMM TEl MHIAYKUMEHW W 1pu
COIIPUKOCHOBEHUH.

HUccnenoBanne nREeMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
TUBJIEKTPUKHU.

COopka u npoBepka padOoThI JIEKTPUYECKON LEMU MOCTOSTHHOTO TOKA.
N3mepeHne u pery1mpoBaHue CUIIbl TOKA.

N3mepenne u perympoBaHue HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4YE€pe3 pE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD 3IEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOIIAAN ITONEPEYHOTO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IPU  I0CIEN0BATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBuia i CWIbBl TOKa MPU MAPAIIIETBHOM COCIWHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOTHI IEKTPUUECKOI0 TOKA, UIYIIEr0 Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOrO TMOJisI TOCTOSHHBIX MAarHUTOB TPU  HX
00BEIMHEHUH U Pa3/CIICHUN.

HccnenoBanue neMCTBUS SJIEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJECHCTBHS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HalpaBJ€HUS TOKa B
KATYIILKE.

N3ydenue neMcTBUsI MAarHUTHOTO IOJIS HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBuraTeibHOW yCTaHOBKH.

21. ONBITBl IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKLIMM:

UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS M HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.
9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTENBHOCTh MEXAaHUYECKOIO JBHWKEHHS. PaBHOMEpHOE NPSAMOIMHENHHOE
nBwxeHue. HepaBHOMeEpHOE NpsiMONMHENHOE IBHKeHUE. CpelHsIsl U MITHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonnHelHHoe aBikeHue. CBoOonHOe
nageHue. OnbIThl ["anumes.

PaBHOMepHOE nBUXKEHUE 1O OKpykHOCTU. Ilepmon u vacrora oOpaieHus.
JIuHeiHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepssIii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akoH HproTona.
[IprHIMI CynepHO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. J[Bwxkenue rutaner Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TeJA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cubl. LIeHTp TsxecTu.

Nmnynec tena. M3menenne nmmnyinbca. Mnynbc cwiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE IBUKEHHE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa CMJI TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U pabothl. [loTeHIManbHasE S3HEPrusl Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMJiIn. [loTeHIManbHas SHEpPrus cxaTol npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyT€W W TPACKTOPUU MABUKEHUS OJAHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBU>KECHUSL.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUKEHUSL.
Habnronenue ABMKEHUS TeNa 10 OKPYKHOCTH.



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

Habnronenue MexaHM4ecKux sIBICHUM, MPOUCXOAIINX B CHCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM JBHKEHUU
OTHOCUTEJILHO KaOMHETa (PU3HKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAcChl Teja U JCHCTBYIOIIEH HAa HETO
CUJIBI.

Habnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUM TEIL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[Iepenaya ummnyJibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Haboienne peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBUKEHUU Teja Mol AeHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoncTpyupoBanue TpakTa s pa3roHa W JajJbHEWIIEr0 pPaBHOMEPHOTO
JBWKCHUS IAPUKA WIIA TEIEKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHHS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue yCKOpEHHUsl Tella MPU PABHOYCKOPEHHOM JIBHXKEHUU 10
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruMmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBHKEHUHU 0€3
HAYaJIbHOM CKOPOCTU IMYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHST OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUSI.

Omnpenenenre ko PuUIEeHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU TeJa
110 TOPU3OHTAJILHON MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI  YIOPYTOCTH TIPU  MOABEME Tpy3a C
WCIIOJIb30BAHUEM HEIOABMKHOTO U MOBUKHOTO OJIOKOB.

N3ydenune 3akoHa COXpaHEHUS IHEPTHH.

Pa3ngen 9. MexannuecKkue KoJIe0aHHUS M BOJIHBI.
KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TTepro,
4acToTa, aMIUINTy1a. MaTeMaTHnuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpaienne



SHEPrUH MpH KOJeOaTETbHOM JIBHXKEHHH.

3aryxatomue — koneOaHus.  BwiHyxkzaeHHble — KoneOaHus.  Pe3oHaHc.
Mexannueckre BoJiHBI. CBoOlCTBa MEXaHWYECKHMX BOJIH. [IpomonbHbie U
NONepeYHble  BOJHBL. /JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
Mexanuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTBh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kosiebaHMil Tell MOA JAEWCTBUEM CHJIbI TSYKECTH U CHUIIBI
YIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HabmroneHune BEIHYXICHHBIX KOJICOaHHI M pe30HaHCA.
PacrnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHM PE30HAHC.

o v~ W

Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHuve YacTOoThl W Mepuoja KojebaHWi MaTeMaTUYeCKOTro
MasATHUKA.
2. Ompepenenuie 4acTOThI M IEPHOJIa KOIeOaHUM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NEpUOAa KOJIeOaHUM NPy KMHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IEpUOJa KOJIEOAHHI rpy3a, MOABEIHIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITbI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh  Nepuojaa  KoJebaHui
NPYKMHHOTO MAasgTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaCHUSI.
Pasznes 10. Dy1eKTpOMarHuTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE  IoJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOICTBa
ANIEKTPOMArHUTHBIX BOJH. Illkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBeTa.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoOJHOBBIE CBOKCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. M3yuyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIJIBHOIO



TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas MOJEJb CBeETa. HUctounuknu CBeTa. [IpsimosinHeHOE
pacnpoctpaHeHue ceera. 3atMeHust ConHua u Jlynel. Otpaxenue ceta. [Lnockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xonx mywedt B JnuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MHUKpOCKOTIa M Tejeckona. ['J1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JATbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(Hcniepcus cBera.

Jemoncmpayuu.

[IpsiMonuHetHOE pacnpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuyenue n300pa’keHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xop ydeil B coOuparonieit JInH3e.

XO0J 1y4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUid ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopaens ri1asa.

11. Paznosxenue 6enoro cBera B CEKTP.

12. [omy4yenue 6em0T0 CBETA MIPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyya OT YyIJia
naJieHuUs.

2. M3yueHune xapakTEPUCTHK U300pAKECHUS MPEAMETA B TUIOCKOM 3EpKale.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJCHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. TlomyueHue U300paKEHUHN C TOMOIIBIO COOMPAIOIIEH JTNH3BI.
Onpenenenre POKyCHOTO PacCTOSHUSI M ONITHYECKON CUJIbI coOUparomieit
JIUH3BI.

6. OTBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITH IO BOCHPUSATHIO IIBETA MPEAMETOB IMPHU UX HAOIIOJACHHUM 4Yepes
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.
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Omneitel Pe3epdopna u muianerapHas mojaenb aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX siziEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0OBOIO M MACCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CoHIa U 3BE3I.

Anepnas sHepreruka. J[eMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHM Ha IKUBbBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyYEHHUS U TOTJIOIICHUSI.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoa.

4. HaOmronenue TpekoB B kamepe Buibcona.

5. PabGota cuéTumka HOHU3HPYIOIIUX U3ITYyYEHUH.

6. Perucrtpanus u3inydeHus! IpUPOJHBIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U JTMHEHYATHIX CTIEKTPOB U3JIyUYEHUS.

2. UccnenoBanue TpEKOB: M3MEPEHUE HHEPIrUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIIUK MOAYJIb MIPEAHA3HAYEH JJIs1 CUCTEMAaTHU3alluu
U 0000IIeHUsT  MPEIMETHOTO  COACpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKe JUIS TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 1Mo (u3uke i o0ydaromuxcs,
BBIOpPABILIKX 3TOT yUEOHBIN MpeaMer.

[Ipu u3ydyeHUn JAHHOTO MOMAYJSL PEaTU3YIOTCSd U CUCTEMATU3UPYIOTCS BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS JOCTHUKEHUE MPEIMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJIEHUE YMEHUSIMHU OOBACHITH (PU3UUYECKUE
SIBJICHUS, TPUMEHSISI TOJyYEHHBbIE 3HaHMs, pelarh 3aJaud, B TOM YHCIE
KAue€CTBEHHBIE U AKCIIEPUMEHTAJIbHbIE.

[IpyHIMNMATBEHO NIESATENBHOCTHBIN XapakTep AAHHOTO pa3jeia peaanu3yercs
32 CYy€T TOro, 4Yro OOydYarolIMecs BBINOJIHSAIOT 3aJlaHusd, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH



(u3rUecKue SIBJICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJI30BaTh HAYYHBIE METO/bI UCCIEA0BAaHUS (PU3HUECKUX SIBJICHUH, B TOM
YUCJIE 1)1 IPOBEPKU TMIIOTE3 U MOIYyYECHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMED, TPAKTUYECKOTO UCTOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DSHEPIUH.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSA

N3yuyenue Gu3MKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIECHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbTare n3ydyeHus Gu3MKH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs

y oOyyaromierocss OyayT cOpMUPOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTATHI B
YacTu:

1) mnaTpHOTHYECKOr0 BOCIIMTAHMS:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3nUecKoil HayKu;

- IICHHOCTHOE OTHOIIICHUE K JOCTH)KEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYKICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
buszuKwy;

- OCO3HAHWE BAXHOCTH MOPAIBbHO-3TUYECKUX IPHUHIIMIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETHUECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
ITOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HAHWE IIEHHOCTH (U3MYECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHS TE€XHOJOTMM, BaXKHEUILIEH COCTaBISIOLIEH
KYJbTYPBI;

- pa3BUTHE HAy4YyHOM JIIOOO3HATEIBLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKOM
JIESITENBbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS H  3MOLUMOHAJIBHOIO
0J1aromoJry4ns:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpas3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TMpaBUi O€30MaCHOrO IOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyJOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQIIeKCHUU, MPU3HAHME CBOETrO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a/lad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOIHUX B TOM YHCIEe U (PU3NYECKUX



3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdECCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTalMs Ha MPUMEHEHHE (HU3MYECKUX 3HAHWM IS pEIIeHUs] 3aj1ad B
o0JlacTh OKpY’Kalollled cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MO>KHBIX MTOCJEACTBUM JIJIsl OKPYKAIOIIEH CPe/Ibl;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM U MyTed X

pelieHus;

e 8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHSAM CONHAJIBbHOM W NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aMMOJICUCTBUU NPHU BBINOJHEHUH HCCICIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIIIICHHE YPOBHS CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeATEIbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUY HOBBIX 3HAHHIA, B TOM YHCIIe (OPMYITHPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;
e - O0CO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
busuKy;
e - IUIAHUPOBAHHWE CBOETO pA3BUTHUA B TPHUOOPETCHHH HOBBIX (U3HUCCKUX
3HAHMU;
e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HPKOHOMUKHU, B TOM YHCIIE C UCIOJIb30BaHUEM (HU3HUECKUX 3HAHUM;
e - OLEHKA CBOMX JEUCTBUM C Y4YETOM BIMSHUA Ha OKPYXKAIOIYIO Cpeny,
BO3MOYHBIX TJIOOQTBHBIX TIOCTEIACTBUH.
METANIPEIMETHBIE PE3YJIBTATbHI
B pesynpraTe ocBoeHHs TporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOyyvaroiierocsi 0yayT copMrupoBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS, PETYJSATUBHBIC
yHUBEpCaIbHbIC yUeOHbIE T1CUCTBUSI.
IMo3naBaTe/IbHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS
ba3oBble Jorn4yeckue AeucTBUs:
e BBIBIAThP W XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHUN);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS JIJIS
000011IeHNS U CpaBHEHUS,
e BBIABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHUSIM;



BBISIBJISITh IIPUUYMHHO-CIIE/ICTBEHHBIE CBSI3M MPU H3YYEHUH (DU3UUECKUX
SIBJICHUM W MPOILIECCOB, JI€JaTh BBIBOJABI C UCIOJb30BAHUEM JETYKTHBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIIOUEHHUH, BBIIIBUIaTh TMIIOTE3bl O B3aUMOCBA3AX
(u3NYECKUX BEJTUUUH;

CaMOCTOSTENIbHO BBIOMpaTh Ccrnoco0 pelieHus ydeOHoMl (usnyeckoin
3a/layi (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp Hambosee
HNOJXOJSIIEr0 ¢ Y4ETOM CAMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTebCKHe 1eCTBUA:

HCIIOJI30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY ITUIAHY OMBIT, HECIOXKHBIN
¢u3nYeCKuil IKCIEPUMEHT, HEOOJNBIIOE UCCIEeNOBaHUE (HU3HUUECKOTO
SBJICHUSL;

OIICHMBAaTh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS MU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEJAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUIECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
orbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMH
buznyeckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOUW rpaduKor U UX KOMOMHAIIMSMHU.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B X0J€ OOCYXICeHHsS y4yeOHOro Marepuania, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKAAEMOM TEMBI U
BBICKA3bIBAaTh HJICH, HAICJICHHBIC HA DPEIICHHE 3aJaud U TOAJCpKaHHe
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTABNISAITh CBOU CYXKIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jranora, oOOHapyKUBaTh pa3In4KMe U CXOACTBO MO3UIIHI;

BbIpaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJIHEHHOTO (PM3NUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U



UHIUBUIYAIbHOM paboThl MNpPU PELIEHUH KOHKPETHON (usmyeckon
po0JIeMbl;

OPUHUMATh LIEJIM COBMECTHOM JESATENBHOCTH, OPraHU30BbIBATh JIECUCTBUS
no €€ J[OCTHXEHUIO: paclpeAessiTh poiH, OOCYKIaThb IpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUTasl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JECHCTBUA C JAPYIrUMU
YWIEHAMHU KOMaH/bL;

OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIMIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUSL.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1efiCTBUS
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIINUX
JUTSI petieHust (GU3NICCKUX 3HAHUM;

OpPHUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXO0JaX TMPUHATHS  pelIeHUN
(MHIUBUAyaTbHOE, TPUHATHE PENICHUS B TPYINIC, MPUHITHE PEIICHHMA
rpyIIoin);

CaMOCTOSITENIbHO COCTAaBJIATh aJITOPUTM pEIIeHUs (GU3NUECKOMN 3a/1auu WU
TUTaHa WCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHU;
JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U IIPEJIararh IUIaH €€ N3MECHECHMS;
OOBACHATh NPUYMHBI  JOCTHDKEHHS  (HEAOCTHUIXKEHHUs) pe3yJbTaToB
JeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHBBI B JAESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(¢u3nyecKoro UCCIEJOBaHMS WM I[POEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LUEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJe Cropa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;
NPU3HABATh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOydenus B 7 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

HCIIOJIB30BaTh ITIOHATHA: (I)I/IBI/I‘-ISCKI/IG n XUMHUYCCKHEC SABJICHHS,
Ha6JII-O,ZIeHI/I€, OKCIICPUMCHT, MOACJb, T'HIIOTC34, CAWHUIIBLI (bPISI/I"IeCKI/IX



BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIIMHEWHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAs
cuna,  gedopmanus  (ympyras, — IUIacCTUYEeCKasl),  HEBECOMOCTb,
COOOMIAIOUIUECS COCY/IBI;

paznuuath siBieHus (auddysus, TEIOBOEe ABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBWKCHHUE, HWHEPIUS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpalleHus, Mepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razamd, arMocepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MpPEeBpaIICHUsS
MEXaHUYECKOW DHEPTryur) MO OMUCAHWI0 MX XapaKTEPHBIX CBOKMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHE;
pacro3HaBaTh TMPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYy’XalollleM MHUpE, B TOM 4Yucie (Pu3nueckue SBJICHUS B IPUPOJIE:
MPUMEPHI JIBMKCHHUS C Pa3IUIHBIMH CKOPOCTSMHU B JKHBOW W HEXUBOUN
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBIICHUS Ha >KHUBOW OpraHu3M, IJIaBaHUE PhIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yu4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUYECKUX SBJICHUMH;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYCCKUE SBICHUS, UCIIOIB3YS
dbusndeckue BeTWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Tra3a),
BBITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IJIEHO CHIIBI,
MOMEHT CWJIBI, KOX(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKas W TOTCHIMAIbHASI SHEPTHs), MPU OMHCAHUHM TPABUIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICI  HUCIOJIb3yeMbIX  BEIIUYUH, HUX
0003HAaUCHUS W CAWHMIBI (U3MYECCKUX BEIWYUH, HAXOJHWTH (POPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WUYECKYI0 BEIUYHHY C JAPYTHMH BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKUe SBIEHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs Cuil (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUiIo paBHOBeCHs pblyara (06Ji0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
OHEPTrUW, TPU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUpPOBKY 3aKOHA U
3aMUChIBATh €T0 MATEMATHYECKOE BHIPAKCHUE;

O00BACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHTyalluii MPaKTUKOOPHEHTHPOBAHHOTO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2



JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIu3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/1ad, OLEHUBATh PEATTUCTUUHOCTD
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
Opeanoioxkenue  (Tumoresy),  pa3inyaTb W UHTEPHPETUPOBATH
NOJyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T'0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUM WIU
buznYecKuX CBOICTB Tel: dbopmyIupoBaTh MIPOBEPSIEMBIE
IPENONI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBINIOJIHATH MPSAMbIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
00bEMa, cCHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMKCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIIOTHON MOTPENTHOCTH U3MEPCHHIA,

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUYHUHBI OT
JIPYrof C HCIOJIB30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JABWXKYILEroCsl Telda OT BPEMEHU [BWXKEHHS Teja, CHUIIbI
TPEHUS CKOJBKEHHUS OT Beca Teja, KaueCcTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTpYy>KEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IUTaBaHUS TEJl, YCJIOBHI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, Clenysl IMPEAJoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yiabTaThl MOJYYEHHOM 3aBUCUMOCTHM (PU3WYECKHX BEJIMYMH B BHJIE
NPENJIOKEHHBIX TaOMUL W TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTaMm
UCCJIEIOBAaHNUS;

IPOBOJUTh KOCBEHHBbIE H3MEpPEeHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUIAKOCTH M TBEPAOrO Tejla, CHJIA TPEHUS CKOJIBXKCHMUS,
NABJICHHWE  BO31yXa, BBITAJKUBAKOIIAS  CWia, JEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKHJIKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro AeHCTBUS



IPOCTBIX MEXaHWU3MOB), CIEeQysl NPEIJOKEHHOW WHCTPYKUUU: MpHU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOINAIOIIMECS COCYAbI, OapoMerp,
phlyar, NOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX OmnucaHus (B TOM 4YHUCIHE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, TOPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEpPHl  (HAXOAUTh  WHGOpPMALUIO O  MPUMEPax)
IPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU N1l obecrieueHust 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 3J0pPOBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH Cpeie;

OCYLIECTBJIATh OTOOP HCTOYHMKOB HHpopMauuu B HHTepHeTre B
COOTBETCTBHUH C 33JIaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOILUXCS
3HAHUA M TyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIJIEISATH
uH(dOpMaIUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJI0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (QU3MYECKOro CoAepXaHHs, CIPAaBOYHbIE MaTepUabl,
pecypcbl cetu HTEpHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOILIEHUSI Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMalnu (PU3MUECKOrO COAEpKAHUS, B TOM
qyciie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHUs O pe3yJbTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAHUNM, NpPU HTOM TPAMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUM paclpeenaTh
00s13aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIeIUTh 3a BBINOJIHEHUEM IUJIaHa JCHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBII  BKJaA B  JEATEIBHOCTh  TPYNNBI,  BBICTPAaWBAThH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIHX.



K xonny oOydenus B 8 kJiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

HCII0JIb30BaTh MOHSITHUA: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JBHUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTANIUUECKUE U
aMmop¢HbIE Teja, HACHIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEprusi, TEIUIOBOM JBUrarTelb,
AJIEMEHTAPHBIN AJIEKTPUUYCCKUN 3apsi/l, FJSKTPUIECKOE T0JIe, TPOBOIHUKHI
U JIUDJICKTPUKH, TTIOCTOSAHHBIN AJIEKTPUYECKUN TOK, MATrHUTHOE TI0JIE;
paznnuarh SBJICHUS (TEIUIOBOE paclIMpeHHEe M CKaThe, Tervionepesaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHKE, KANWJUISIPHBIC SIBJICHUS, HUCIIAPEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTa/UIM3anus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIUS, U3JIy4YCHHE),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIEKTPUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAST UHIYKIINS)
M0 OINUCAHUID MX XAPAaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy’XKalollleM MHUpE, B TOM 4Yucie (pu3nueckue SBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE U KANWUISIpHBbIC SIBJICHHS B MPUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIIa, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKHE
sABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emui, Jpedd MoIOCOB, pPOJIb MArHUTHOTO TOJISI JIJis >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, PU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UYCCKHUX
SIBJICHUH;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (DU3UYECKHUE SBJICHUS, UCIIOJIB3YS
dbu3uYecKkre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHS, KOJTUYECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAENbHAs TEIUIOTa
IJIaBJICHUsI, yJAENbHAS TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOU
MalllMHbI, OTHOCUTEIbHAsI BIAXXHOCTh BO31yXa, JJICKTPUUYECKHUMN 3apsi,
CUJia TOKa, DJIEKTPUYECKOE HAMpPsIKEHUE, CONMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBJIEHHWE  BEIlIECTBa, pabdoTa W MOIIHOCTb
AJIEKTPUYECKOTO TOKa), TMPHU ONHCAHUM MPABUIBHO TPAKTOBAaTh
(bUBUYECKUIT CMBICTT HMCIOJI3YEMbIX BEJIWYMH, O003HAYCHUS M €IUHHUIIBI
bU3UYECKNX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku



M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa J1J1sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIWM, IIPAU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTH4YeCKOoe
BBIPAKEHUE;

OOBACHATH (M3HUECKHE TPOLIECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpa: BBISBISATH
NPUYUHHOCTICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 MTOTHYecKuX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJauyd B 2—3 JEHCTBUS, HCHOJb3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBHSI 3a/ladyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble Juisi €€ penieHusi, MPOBOJAUTh pPacuéThl M CpPAaBHUBATh
MOJIyYEeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
(bU3HYEeCKUX METOJOB, HCIIOJIb3Ysl OMHCAHUE WCCIICIOBAHUSA, BBIICIATH
MpPOBEPSIEMOE  MPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUS HCCIIEI0BaHUs, J€aTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUA WIU
(U3HYECKUX CBOMCTB TeJl (KamWLUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUs TpPHU U3IYYEHHH OT IBETa HU3Iydarolie (moriomaromnei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpPATyphl KUJIKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alrsg TEI MW B3aWUMOJCUCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MAarHUTHBIX IIOJIE TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (opMyJIHMpoBaTh
IPOBEpPAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMIMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TEMIEPaTypbl,  OTHOCUTEIbHOU
BJI&KHOCTU BO3AYyXa, CHJIbl TOKA, HAIpPSOHKEHHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3UUECKUX BEIUYMH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;



MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUUHBI OT
JIpYyrol C HUCHOJIB30BAaHUEM TMPSIMBIX  HU3MEPEHUM  (3aBUCHUMOCTH
COIIPOTUBIIEHUS NPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAJAU IIONEPEUYHOrO
CEUCHMS U YAECIBHOIO CONPOTUBIICHHUS BEIIECTBA IIPOBOIHUKA, CUJIBI TOKA,
MIOYILIETO 4Yepe3 TMPOBOJHHUK, OT HAIPKEHUS HA MPOBOJHUKE,
VCCIEOBAHUE IIOCHEAOBATENBHOTO M IMAPAJUIENBHOTO  COECIMHEHUU
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CIeAys NPENOKeHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpaduKOB,
JIeJIATh BBIBOJIBI 110 PE3YJIbTATAM HUCCIIEI0BAHHUS;

MPOBOJUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BeNWYuH (yAeibHas
TEMJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAIBHYI) YCTAHOBKY, CJIEIYs MPEIJIOKEHHOW MHCTPYKLUHUH, U
BBIYUCIISITh 3HAYCHUE BEJIMYHNHBI;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MNPUHIMMBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX OMUCaHUs (B TOM YHCIE:
cUcTeMa OTOIUICHHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpPMETp,
BOJIBTMETP, CUETYUK DIIEKTPUUECKOM HHEPrUHU, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), ITEKTPUUECCKUE
PEIOXPaHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HaHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
dbu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IABUTATEIIb BHYTPEHHETO
CrOpaHMsi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJICKTPUUYECKHUX
LENEN C MOCIEIOBATENbHBIM U MapalIeIbHBIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB AJICKTPUYECKUX IIETIEH;
OPUBOAUTH  NpUMEpPhl  (HAXOIWUTh  HMH(OpMAIMIO O  IpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHWUW B IOBCEIHEBHOMU
XKU3HU JUIsl oOecriedeHrs 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM 3KOJIOTHUYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH CPEJIE;

OCYLIECTBISATh MOUCK MHGOpMaMK  (U3UUYECKOTO COACpNKAHUS B
HNuTepHere, Ha OCHOBE WMEKOUIMXCA 3HAHUW U NOYTEM CpaBHEHUA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISATH  HH(POPMAIMIO, KOTOpas



SBJIETCS IPOTUBOPEUYNBON UM MOKET OBITh HEJOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
aUTepaTypy  (QU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTepHUalbl,
pecypcebl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMHCBMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIbKHX HCTOYHUKOB (PU3HIECCKOIO
COJIep)KaHus, B TOM YHCIE€ MYyOJUYHO TNPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEN0BATENIbCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3HKH,
CONPOBOX/IATh BHICTYIUICHUE MPE3EHTAIUENH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBIMIOJHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIA BKJIaJ B
NEeATENbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJECICTBUE,
IPOSIBIISiSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniy oOydenus B 9 kJiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHU:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTCcuéra, MarepuanbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHMS, Aedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIbHOE YCKOpPEHHE,
HEBECOMOCTh M IEpEerpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U 1adbHO30PKOCTbD,
CHEKTpPbl UCITyCKaHUS U TOIJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIJIEPHAS] DHEPTETUKA;

pa3nuyarh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHUYKEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJjeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3ByKa, NPSMOJIMHENHOE paCIpPOCTPAHEHUE, OTPaKEHHE U IIPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3iokKeHHe OeJI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOIo CIIEKTpa
U3ITYYEHHUs]) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;



pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B ToM 4YHcie (U3NYECKUE SBICHHUS B MPHUPOJE:
IPWINBBI U OTJIIUBBI, JBHUKEHUE IUTaHEeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMHM, 53XO, IBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE IEUCTBUE BUIAMMOTIO,
yIbTPapUOIETOBOIO M PEHTTCHOBCKOIO H3JIY4YCHHM, €CTECTBEHHBIH
paZvoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOAaKTUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAIOB, JEHCTBHE pPANMOAKTHBHBIX W3JIYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH STOM IEpPEBOAUTh MPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIIECCTBEHHBIC CBOMCTBA (NMPHU3HAKU) (PUIUIECKUX
SIBIICHUM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMSI, UCIIOJIb3YS
¢dbu3nyeckue BeNWYUHBI (CpelHSAsT W MIHOBEHHAas CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JBHKCHUHM, YCKOPEHHE, INEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CWJIa TPEHMS, CHJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOrO TMajeHHs, BEC Tejla, HUMIYJIbC Tela, WMILYJIbC CHJIBI,
MEXaHW4yecKass paboTa M MOIIHOCTb, IOTEHLMAlbHAas HHEPrus Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS SHEPIrUsl CKATOU
NPYKWHBI, KHUHETUYECKAs DJHEPrus, IIOJIHAS MEXAHWYECKAass DJHEprus,
NEPUOJ U YacToTa KoJIeOAHUM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IOPaBWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJIB3YEMBIX BEJINYMH,
0003HaUeHUd W €JUHMIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO0 (PU3NYECKYI0 BEIUMYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapakTepu30BaTh CBOMCTBa Tell, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ys 3aKOH COXPAaHEHHUs 3HEPrUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLHAIN CYNEPHO3ULUHAHA CHJI, NPUHUMUII OTHOCHUTEIBHOCTH | 'anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHHUS MMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHM 3apsJ0BOTO U MaCCOBOI'0 YHCEI
OpU SJEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHA U 3aIIUCBhIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3HYECKUE NPOLECCHl M CBOMCTBAa T€J, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISIBISATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23



YpaBHEHUI), UCTOJb3Ysl 3aKOHBI U (OPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCIIOBUS 33Jaud 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIE, BbIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUS], IPOBOJUTh PACUETHI U
OIICHWBATh PEATUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHA (PU3UUIECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKuX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAJIKA
NPOBEJCHHUSI  MCCIEJAOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs DJHEPTUH, 3aBUCUMOCTh MEpHOAa KOJEOAHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MAJIBIX KOJIeOaHUH, MPSIMOIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHMsI IpeaMeTa B coOuparolien
JauH3e, HAOMIOJCHHE CIUIOIIHBIX W JUHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  OMNbITAa W  €ro  Pe3yJbTarThl,
(opMyIMpOBATH BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaesnss
CpenHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKYyCHOE paccTosiHuE
coOuparomeld JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MEpUTENHHOTO MPUOOpa);

IPOBOJNUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCTIOJb30BAaHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHHHM O€3 HayaJdbHOM CKOpPOCTH, Mepuoia
KoJIe0aHUIl MaTeMaTH4EeCKOrO0 MAasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)k€HUsl CBeTa OT yrIja MaJeHus W yria MpejloMJIeHHs OT YIia
NaJeHusA): IJIAaHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEIBHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3MYeCKUX BENWYUH B BUJE TaOmuil U rpadukoB, JIejaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOpPOCTb M YCKOpPEHHME Tejla IpPU PAaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOIHOIO MaJ€HUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHUS CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa H



nepuoa KoieOaHWi MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
omnTHYeCKass Cuia coOuparomeil JHWH3bI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh JKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHHUS, CIETYs TMPEIOKEHHON HMHCTPYKIIMH, BBIYUCIIATH
3HAa4YCHHE BEIIMYMHBI U aHATH3UPOBATH MOYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM;

pa3nudaTh OCHOBHBIC TIPH3HAKKM M3YyUYEHHBIX (U3NYCCKUX MOJIETCH:
MaTepualibHasi TOYKa, A0CONIOTHO TBEPIOE TENO0, TOYEUHBIA HCTOUYHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3yYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX ONHCaHUA (B TOM YHCIE:
CIOHUJIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOTN, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3YS 3HAHHUS O
CBOWCTBaX (U3MYCCKUX SBJICHUA W HEOOXomuMble (DU3HUECKHE
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX TPOIECCOB
OpU PEHIeHUH YYEOHO-TIPAKTUYECKUX 3ajad, ONTHUYECKHE CXEMBI IS
MIOCTPOCHUS N300paKEHHH B IMJIOCKOM 3€pKajie U COOUparoIiei TuH3e;
NPUBOAUTH  TNpUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
NPAaKTHYECKOTO HWCIONB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH N1l obecriedueHust 0€30MacHOCTH Mpu oOpaIreHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIOIACHHS
HOPM KOJIOTUYECKOTO TMOBEJICHHSI B OKPYIKaIOIIEH cpeie;

OCYIIECTBIISATh TMOWCK HWHPOpManuu (U3MYECKOTO COJEp)KaHUS B
HNuTepHeTe, caMOCTOATENBHO (OPMYIHUPYS MMOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMNpPEACIICHUs IOCTOBEPHOCTH MOJIYYSCHHOM MHPOpPMAIIUU Ha OCHOBE
UMEIONINXCSI 3HAHUN U JIOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

WCIIOJIB30BAaTh NP BBITTOJIHCHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JaUTEepaTypy  (PHU3MUECKOro  COACpX aHHs, CIPABOYHbIE MaTEpHAbI,
pecypchl cetn MIHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHbBIE MUCHMEHHBIC W YCTHBIE COOOINEHHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOSKTHOM MIIM MCCIIEI0BATENbCKON



NEATEIbHOCTH, IIPU  OTOM TPAMOTHO  MCIOJIb30BAThb  WM3yYECHHBIN
NOHATUWHBIN amnmapar Hu3y4yaemMoro pasaena (U3HKH U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yé€ToM OcoOEHHOCTEeH ayAuTOpuUu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
Kontpoasnsbie | IIpakTnueckue
n/n NPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPY/KAKOLIEr0 MUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa LOK
‘ yKa O IpUpOL htps://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUUHEI 2 1 bubnmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYyYHBIN METO O3HAHUS 2 1 bubnnorexa LIOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znen 2. HepBOHa‘laJILHBIe CBECICHHUA 0 CTPOCHUM BellleCTBA

2.1 CrtpoeHue BeniecTa 1 bubmorexa [TOK
' P B https:/m.edsoo.ru/7£416194
27 JIBM>KeHuE U B3aUMOJICCTBUE YACTHII ) 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPCTATHRIC COCTORHIA Betectsd https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4eckoe JBUKEHHUE 3 bubmorexa TIOK

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

3.2 Wuepiusi, Macca, IIIOTHOCTh 4 1 bu6nuoreka [IOK




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

bu6mmoreka [IOK

3.3 Crna. Brget cun 14 2 https://m.edso0o.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmoreka [JOK
' TeJlaMH, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2
Jlasnenue xuaKoctn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 T™OC(EpHOE MaBnCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha NOTPY>KEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora n MOIHOCTDH. JHeprus
bubnuoreka [JOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2 II 1
> POCTBIC MEXAHHMIMBI > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/1e/i0B U TeM uugpoBbIe
Ne n/m P Konrpoabublie | IlpakTuueckue (pp )
NPOrpamMmsbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Pa3pen 1. TensioBblie iBJIeHUS
1.1 CrtpoeHue U CBOIMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p III https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Teruossre mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiieKTpHYecKHe M MATHUTHBIE SIBJICHHSA
21 DNeKTpUYECKHE 3apsiabl. 3apsHKCHHBIE Tena 7 | bubnmoreka [JOK
) Y X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.2 I1 i 7 20 1 7
OCTOARHBIH STCKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 MarHuTHEIC SBICHHS 6 ! = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 C) 4
AICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

KosmmuectTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM uudgpoBbie
Ne n/m P Konrpoabublie | IlpakTuueckue (pp )
NMPorpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannueckue siBJICHHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €TI0 10 ) bu6nuoreka [JOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3aKOHBI COXpaHEe 10 3
KOHBL COXPATICHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3gen 2. Mexanudeckue KoJ1e0aHus U BOJIHEI
bubnuoreka [JOK
2.1 Mexaandeckne Koiaeda 7 3
RAHITICCKHC ROTCOAHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
NAHITICCKHE BOTHDL. SBYK https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE 1MoJIe U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnmnoreka [JOK




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

bubmnorexa [JOK
4.2 JIuH3bl ¥ onrTHYECKUE PUOOPHI 6 3 hitos://m.cdsoo.rw/7¢41 ada6
43 Pa3znosxeHnue 6enoro cBeTa B CIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ SIBJICHUA
but6mmoreka [IOK
5.1 Hcnyckanue u NOriomeHne CBeTa arToMoM 4 1 hitos://m.cdsoo.ru/7¢41 ada6
bubnmoreka [IOK
32 CTpoenie aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
. A 1
5.3 JIEPHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nes 6. [loBTopuTe1bH0-0000111a101IM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE INTAHUPOBAHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUs

DJIeKTPOHHbBbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusnka — Hayka o npupoje. SABneHus
npupoabl. PU3MUECKUE SBICHUS

MexaHn4deckue, TeIOBbIE,
3JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE,
3BYKOBBI€ SIBJICHUS

Dusznyeckrue BEIUYMHBI U UX N3MCPCHUC

Ypoxk-uccienopanue "N3mepenue
TEeMIIepaTypbl IPHU ITOMOIIN
KUJKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIIEPATypPhI"

Kak ¢usuka u agpyrue ecTeCTBEHHbBIE
HayKH U3Y4aroT IPUPOJY.
EcrecTBEeHHOHAaYUYHBIA METO/I ITO3HAHUS.
Onucanne pU3NIeCKux SBJICHUN C
MMOMOIIBIO MOJIeISH

but6mmoreka [JOK
https://m.edsoo.ru/ff09172a

Ypok-uccnenosanue "IIposepka
TUTIOTE3bI: JTATLHOCTD IMOJIETA IIAPHUKA,
MYyIIEHHOTO TOPU30HTAIBHO, TEM
0oubIIe, YeM OOJIbIIIE BRLICOTA ITyCcKa"

Crtpoenue BemectBa. OMBITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I}KCHI/IC YacCcTHll BEIICCTBa

bubnnorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-ucciemopanue «OMBITHI 110




HaOJII0ICHUIO TENJIOBOTO PaCIIUPEHUS
ra3oB»

10 ArperatHple COCTOSIHHS BEIIECTBA
B3anmocBsA3b MEX 1y CBOMCTBAMH
BEIIECTB B Pa3HLIX arperaTHbIX
11 COCTOHHI/ISI)F() " UX aTOSIHOMoneK JIIPHBIM Bubmiorexa LIOK
yIip https://m.edsoo.ru/ff0a0378
ctpoeHneM. OCOOEHHOCTH arperaTHbIX
COCTOSTHUH BOIEI
Mexannueckoe OBHKEHUE.
12 PaBHomMepnoe Hf{e aBHOMEpPHOEC Brbmuorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
IIBIDKEHNE
13 Ckopocth. EquHuIEBI cCKOpOoCcTH bubmmorexa [IOK
P ) p https://m.edsoo.ru/ff0a079¢
14 Pacuer mytn 1 BpeMeHU OBYDKEHUSI Bubmnorexa HOK
Y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKk0H HHEPIIUH.
15 Bsap?;oneﬁcmne TeJIpII(laK MpUYHHA Enbmaorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHSI CKOPOCTH JBYOKSHUS T
[InoTrHOCTE BeltecTBa. Pacuer Maccel 1 bubnunoreka LIOK
16
00BEMA TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTH TBEPJIOTO TEIAY
18 Pemenue 3agau mo teme "[lnoTHOCTH bubnuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23¢c
Cua KaKk XxapakTepuCTHKa
19 B3auMojieicTBus Ten. Cuia ynpyrocTH.
3akoH I'yka
JlaGopaTtopHnast pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanuu) Ipy>KUHBI OT
MPUIIOKESHHON CHIIBD)
21 SIBnenue tarorenns. Cuia TIKECTH




CBs13b MEXJ1y CUJION TSYKECTH U Maccoi

22 tena. Bec Tena. Pemenue 3amay mo teme bubnmorexa LIOK

W ',, https://m.edsoo.ru/ff0al778
Cwita TsKeCTH

23 Cuiia TSKeCTH Ha JAPYrux IJIaHeTax. bu6muoreka [IOK
Ddusznyeckre XxapaKTepPUCTUKH IIAHET https://m.edsoo.ru/ff0al1502

but6mmoreka [IOK

24 H3mepenne cuit. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bubnunoreka [IOK

25 Bec Tena. Hesecomocth

https://m.edsoo.ru/ff0al 778

26 CnoxxeHue AByX CUJI, HAIPABJICHHBIX 110 bubmmoreka [JOK
OJIHOM MpsiMON. PaBHOIEHCTBYIOIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemienue 3anay o reme
"PaBHoaeHcTBYIOMAs CHIT"

8 TpeHue CKOIbKEHHS U TPEHUE MTOKOSI. bubnmnoreka [JOK
TpeHue B IpupoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS bubnmnoreka [JOK
OT CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIMXCSI TOBEPXHOCTEH)

30 Pemenue 3agau Ha onpenesieHue
PaBHOJICVCTBYIOIIEHN CHJIIbI
Pemenue 3agau no remam: «Bec Tena»

31 «I aqmqecxﬂoe n300paKeHUe CU» ’ bubmaorexa LLOK

P vp ’ https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJIEUCTBYIOIIAS CHUII»
KoHTponbHas paboTa mo TeMam:
3 «MexaHnnueckoe ABWKEeHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHne cumy, « CUIbD)

33 Hasnenue. CiocoObl yMEHBIIECHUS U bubmuoreka [JOK
YBEIUYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 aBienue raza. 3aBUCUMOCTD J1aBJICHUS bubmuorexa [JOK

rasa oT 00béMa, TEMIEPATYPEI

https://m.edsoo.ru/ff0a2376




35 [Iepenaua naBiieHHs TBEPIBIMU TEIIAMU, bubnuorexa LIOK
JKUJIKOCTSIMU M razaMu. 3akoH [lackaiist https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XKHUIKOCTHU U rase, bubnunorexa LIOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «/laBnenue B but6mmoreka [IOK
JKHIKOCTH U rase. 3akoH Ilackaims) https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmaronmecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapaBamyeckuit mpecc buGmnorexa [JOK
P P https://m edsoo.ru/f0a3 136 |
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBIN
HAcoC
Atmocdepa 3emin. [TpuanHel
A1 CYILIECTBOBAHMS BO3AYIIHON 000JI0YKH bubnmnoreka [JOK
3emin. 3aBUCUMOCTB aTMOC(epHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHUSI OT BBICOTHI HaJl YDPOBHEM MODSI
but6mmorexa [IOK
42 Bec Bo3nyxa. ATMocdepHOe aBieHne htps://m.edsoo.ru/fl0a2bsa
43 N3mepenue atmochepHOro JaBICHHUS. bu6nuoreka [JOK
OmnsiT Toppudem https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOT0 JaBICHUS bubnmnoreka [JOK
OT BBICOTHI HAJI YPOBHEM MODPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. AtmocgepHoe bubmuoreka [IOK
JABJICHUE HA PA3JIMYHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmochepHoe
naBieHue"
EHCTBHUE KUJIKOCTH U Ta3a Ha
47 fllorpymeHﬂoeﬂB HUX TeN0. ApXxumenoBa bubmaorexa LLOK
https://m.edsoo.ru/ff0a3276
cusia
JlaGopaTtopHnas pabota «OnpeaeieHue
paTopHas p P . bubmuorexa [JOK
48 BBITAJIKUBAIOLIECH CUIIBL, IEUCTBYIOLIECH

Ha TCJ10, HOIPYXKCECHHOC B XXUJIKOCTH))

https://m.edsoo.ru/ff0a33fc




JlaGopaTtopHnast pabota 1o Teme
«HccnenoBanne 3aBUCUMOCTH Beca Tela

bubnunorexka LIOK

49 N o 1
B BOJIE OT 00bEMa MOTPYKEHHON B https://m.edsoo.ru/ff0a3514
JKHAKOCTH YaCTH TEJIa»
bu6mmoreka [JOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyupoBaHue apeomeTpa Ui 1
KOHCTPYHMPOBAHUE JIOJIKH U OTIPECIICHNE
e€ rpy30H0abLEMHOCTH"
Pemenwne 3agau mo temaMm: «IlnaBanue
52 CyJlOB BOSJ:[H XOIlJIaBaHue», «JlaBieHue Bubmorexa IIOK
YAOB. Y o https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, JKUJKOCTECH 1 Ta30B»
KoHTponbHas paboTta 1mo teme
53 «JlaBneHue TBEpABIX TN, KUIAKOCTEN U
ra3oBy
but6mmoreka [JOK
54 Mexanundeckas padora
P https://m.edsoo.ru/ff0a3{82
bubnunoreka LIOK
MomaocTs. EnTUHUIEI MOIITHOCTH
> OLIOCTE. BHHHIBL MOIIHOC https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM NpH MOIbEME 1
o jectHuie"
57 IIpocTeie MexaHU3MBbl. Pbryar.
PaBHOBECcHE crl Ha phryare
Poiuaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlabopaTopnas pabora «}i/lccnpe Iz)Bngne 0.5 Bubmorexa IOK
P N P p A ) https://m.edsoo.ru/ff0a478e¢
YCIIOBHI PAaBHOBECHSI PHIYAray
59 Pemenue 3anau 1o teme «Y clIoBuUs bubmuorexa [JOK
pPaBHOBECHS phblUyara https://m.edsoo.ru/ff0a48a6
60 KoaddunmenT noneznoro neicTBus 0.5

MexannsMa. JlabopaTopHas padoTa




«3mepenne KIIJI HaknoHHOM
IJIOCKOCTH

61 Pemenue 3amad mo treme "Pabora, 1 bubnunorexa LIOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0ad4c48
62 Mexannueckas sHeprusi. Kunernueckas 1 bubmuoreka [JOK
Y MOTEHIMAJIbHAS DHEPTHUs https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUIECKON 1 bubnmnoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpeIeTICHHE
64 M3MEHEHUS! KHHETUYECKOU U 1 1
MOTEHITUATBLHOM SHEPTUU TPU
CKaThIBaHUH TeJa 110 HAKJIOHHOM
TJI0CKOCTH"
65 KonTtponsHast padora o Teme «Pabora u 1
MOIIHOCTb. DHEPTUs»
66 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubmmorexa [JOK
TeMe "MexaHndecKoe ABIKeHue" https://m.edsoo.ru/ff0adeeb
PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
67 TeMeR'I[aBHgIE)He TBEPBIX T 1 Bubmaorexa LIOK
. "pI[ ? https://m.edsoo.ru/ff0a4fte
YKUJIKOCTEH U Ta30B
PesepBHsIit ypok. Paborta ¢ TekcTamu 1mo
68 n " 1
teme "PaboTa. MomHOCTh. DHEPTHS
OBUIEE KOJIMYECTBO YACOB I10 63 12

[TPOTPAMME




8 KUIACC

KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka
n/n yp Bcero KO;Tpom’m’le HpﬁaKT“quK"e u3ydyeHusi | odOpa3oBaTe/ibHbIe
padoTbI padoThI pecypebi
OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUH U UX ogblTime 1 Bubmaorexa IIOK
P https://m.edsoo.ru/ff0a5256
IO ATBEP K ICHUS
2 Macca 1 pa3Mep aTOMOB M MOJIEKYJI 1
3 Moaenu TBEpIOTO, KUJKOTO U 1 bubnmnoreka LIOK
ra3o00pa3HOro COCTOSIHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPOTO,
4 KHUIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJIIPHO-KHHETHIECKOH TCOPUU
5 Kpucrannmaeckue u amopdHsie Tena 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff0aS800 |
6 CMaunBaHUE U KaWJUISIPHOCTb. 1 bubmuoreka [JOK
IloBepXHOCTHOE HATIHKECHNE https://m.edsoo.ru/ff0a5530
7 TemmoBoe paciupeHne U cKaTue 1 Brbmuorexa LIOK
P P https://m.edsoo.ru/ff0a5a26 |
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bu6mmoreka [IOK
W3MEHCHMS BHYTPESHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunw Temnonepenauu 1 Bubmnorexa HOK
P https://m.edsoo.ru/ff0a6412 |
Vpoxk-koHpepenmus "[IpakTrueckoe
p (epenn p N bubmuorexa [{OK
11 HCIIOJIL30BaHUE TEILUIOBBIX CBOWCTB 1 1

BCIICCTB M MAaTCpUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0




sHeprocoepexeHus"

12 KonuuectBo TemioTsl. Y aenbHas bubnuotexa [JOK
TEIMJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnmnoreka [JOK
Temmoo0MeH 1 TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "UcciienoBaHue SBICHUS bubnmoreka [IOK
TEII000MEHa NPU CMEUITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOOHOU M ropsiaeii BoJb"
PacueT koandecTBa TEILIOTHI,

15 HE0OXOIUMOTO JIJIsl HArPEeBaHUsI TeJa
1 BBIICIISIEMOTO UM IPU OXJIAKICHUN

16 Jlaboparopuas padota "Onpenencaue bu6muoreka [IOK
VJIEILHOHN TEIJIOEMKOCTH BenlecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEII0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSsa
[LnaBnenue U oTBEpjIcBaHUE

18 KPHUCTALIINYECKUX I;é[n VneapHasg Bubmnorexa HOK

P ) https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bu6nuoreka [JOK
YJIeIbHOM TEIIOTHI MIaBJIeHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHJEHCALIMSL. bubnuoreka [IOK
HcnapeHnue https://m.edsoo.ru/ff0a740c¢c
Kunenue. Y nenpHas termioTa

71 napooOpa3oBaHUs U KOHJIEHCAIUH. bu6nuorexa IIOK
3aBUCHMOCTb TEMIIEPATYpPbl KUTICHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC()EPHOTO AaBICHHS
BrnaxuaocTs Bo3ayxa. JlaboparopHas

22 abora "Omnpe §J¥6HI/IG PP bubmiorexa [JOK
p p IE " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIQKHOCTH BO3AYyXa

23 Pemenue 3a1au Ha onpeeraeHue

BJIA’KHOCTH BO3ayXa




[TpuHIMIBI paOOTHI TETIIOBBIX

24 neurareneif. [laposas TypOuHa.
JIBUTaTeIh BHYTPEHHETO CTrOPAHMS
KIIJI TenmoBoro asuraress.
25 TGHIJ['IOBI)IG JIIBUTATEIN U 3allATa Bubmnorexa HOK
" https://m.edsoo.ru/ff0a7¢7c
OKPY’KaIOIICH cpeibl
2% 3aKOH COXpaHEHUs U IPEBPAIlCHUS
SHEPIUU B TEIUIOBBIX MPOLECCAX
[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "TerioBbie SBICHUS. but6mmoreka [JOK
27 N
N3MeHeHue arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a832
BemiecTna"
KoHTponbHas paboTta 1mo teme
28 "TeHJII)OBHe SIBJIE)IGHI/HI HN3menenue Bubmorexa LTOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIEeCTBA
29 DnekTpuzanus tei. J[Ba poaa
AIEKTPUUYECKUX 3aPSI0B
VYpok-uccaenoBanue "DnekTpusanus
30 TeJl UHAYKIMEH U PU
CONPUKOCHOBEHHH"
31 B3anMozencTere 3apssKeHHBIX TEIL. bubnuoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIeKTpUUIECKOE TOJIE.
3 HarnpsiykeHHOCTB 3JIEKTPUYECKOro bubmuoreka [IOK
nonst. [IpuHIMn cynepno3umnuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUUECKUX TTOJIeH
Hocurenu anekrpuyeckux 3apsioB.
33 OnemeHTapHbIH 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnunoreka LIOK
COXPAHEHHUS DJIEKTPUUECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha NPUMECHCHHE bubnunorexa IIOK




CBOMCTB DJICKTPHICCKHX 3aPSI0B

https://m.edsoo.ru/ff0a90cc

DNEeKTpUYECKUN TOK, YCIOBHUS €ro

bubnnorexa [JOK

36 CYWECTBOBaHM. MICTOUHMKH https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA buGnnorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 AIIEKTPUYECKOTO T10JIsI Ha TPOBOAHUKHI 1
W TUDJICKTPUKU"
39 DJIEKTPUYECKHI TOK B METAJLJIaX, bubmmoreka [JOK
KHUAKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE
JacTH
Cwuuta Toka. JlaboparopHas padoTa
41 "U3mepenue u CI; J'II/Ip OBagI/Ie CHIIBI 0.5 bubmmorexa LIOK
" p peryup ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUYecKoe HanpsyKEeHUE.
Bonsr™merp. JIabopatopnas pabota bubnmorexa [JOK
42 " 0.5
H3mepenne u peryanpoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpsokeHus "
43 ConpoTuBieHNE TPOBOAHUKA. bubmmoreka [JOK
Y aenpHO0E CONMPOTHBIICHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnmnoreka [JOK
[POBOJIHUKA OT €r0 JJIMHBI, ILIOMaaN https://m.edsoo.ru/ff0aa738
IMOTIIEPEYHOr0 CEUSHMSI M MaTepraa"
3aBHCUMOCTD CHIIBI TOKA OT
45 HanpspkeHus. 3axkoH OMa Ijig ydacTka Bubmiorexa LIOK
p ’ y https://m.edsoo.ru/ff0aad44a
TN
JlaGopaTopnas pabora
" paTop p but6mmoreka [IOK
46 Hccnenosanue 3aBUCUMOCTHU CHUIIBI 1

TOKA, MIYIIEr0 Yepe3 PE3UCTOP, OT

https://m.edsoo.ru/ff0aa04e




CONPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUS Ha pe3ucTope”

HOCJ’IG,Z[OBaTeJ'IBHOG " nMapaijiCJIbHOC

47
COEJIMHCHMS TPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka
48 MIpaBUJIa CIIOXKEHUS HAIIPSDHKEHUN ITPU bubnmnoreka [JOK
IIOCJIENOBATEILHOM COCUHEHUN IBYX https://m.edsoo.ru/ff0aaas58
pe3UCTOPOB"
Jlaboparopnast padota "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU bubnuoreka [IOK
MapaLIETbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB"
Pemenue 3a1a4 Ha npyUMEHEHUE
50 3aKOHA OMaI[)IJ'ISI aszanoro Bubmuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS TPOBOJHUKOB
51 PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO bubnmorexa [JOK
toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpeaeiieHue
52 a60TpLI u Il\)/IOH_[I-II)OCTI/I BJ'IeKTpI/II‘[leCKOFO Bubmiorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKUE IICTTH U IIOTPEOUTEIIH
53 IJICKT queCKoﬁ ;Ie U1 B 6I;>IT Bubmiorexa LOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMBIKaHuE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "DIeKTpUUSCKUe 3apsiabl.
54 3apsoKCHHEBIC TeJII)a " UX - Brbmaorexa LIOK
p N o https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBII
DJICKTPUYCCKHI TOK"
KonTponbhas pabota mo teme
"DNEKTpUUECKHE 3apIbl.
P AL Bru6miorexa [TOK
55 3apsKEHHBIE TEJa U UX

B3auMoaercTBUA. I1oCcTOSHHBIN
DJICKTPUUCCKHI TOK"

https://m.edsoo.ru/ff0abead




56

ITocTOsTHHBIE MAarHUTBI, UX
B3aMMOJICICTBHUE

57

Ypoxk-uccienopanue "M3yuenue
10JICH MOCTOSTHHBIX MarHUTOB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

58

MarnauTtHoe 1osie. MaruutHoe 1oJjie
3eMiId U €ro 3HaYeHue I KA3HHA Ha
3emiie

bubnunoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OneIiT Opcreaa. MaruutHoe nosie
AJIEKTPUYECKOT0 TOKa MaruutHoe
10JI€ KaTYIIKH C TOKOM

bubnmnoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne 31eKTPOMarHiToB B
texuuke. JlabopaTopHas pabora
"N3yueHue neicTBUsI MAarHUTHOTO
T10JIs1 Ha IPOBOJHUK C TOKOM"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIEKTPOBUTATEIH TIOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
AJICKTPOJIBUTATENICH B TEXHHUECKUX
YCTpOICTBaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynupoBaHue 1 U3y4yeHHE
paboTHI diIeKTpoaBUTraTeiIs'

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

Omnbitel @apazes. 3akoH
AIIEKTPOMArHUTHOM MHIYKIIHH.
IIpaBumno Jlenua

63

Dnekrporereparop. CriocoObl
MIOJTYYCHHUS DIIEKTPHUECKON IHEPTUH.
DJIEKTPOCTAaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

64

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIeKTpUUeCcKue U
MarHuTHBIE IBIEHUS"

65

KonTpoabHas paboTta 1mo reme

bubmnoreka [JOK




"DJIeKTpUUECKUE U MAaTHUTHbBIC
SABJICHHS"

https://m.edsoo.ru/ff0acb14

PesepBHbIii ypok. PaGoTa ¢ Tekctamu

bubnunorexa LIOK

66 o teMe "Termtosble gBneHus" 1 https://m.edsoo.ru/ff0acc5e
P 7 . Pab

e Brsmorn 0%

o " https://m.edsoo.ru/ff0acdc6

DJIEKTPHUECKUN TOK

63 PesepBHbIit ypok. Pabora ¢ Tekctramu 1
1o TeMe "MarautHble ABJIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOT'PAMME




9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
(1]
Jlj;-n Tema ypoka Bcero Koutpoapupie | - Mparruyeckue f:;:eﬂl/lﬂ :)l;[:)bal;(::;eenbﬂble
padoThI padoThI pecypen

1 MexaHuuecKkoe NBUKEHHUE. |
MartepuanbpHas TOUKa

) Cucrema orcuera. OTHOCHTEILHOCTh | Bbu6nuoreka [JOK
MEXAaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe npsMOJIMHEITHOE

4 nBwxeHne. CpeaHsis U MTHOBEHHast 1
CKOPOCTh

5 [IpsimonuHEtHOE PaBHOYCKOPEHHOE | bubmmoreka [IOK
JIBJKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABM)KEHUS. 1
I'padux ckopocTu
Jlaboparopnas pabota "Onpenenenue

7 YCKOpPEHHMS Tesa npu ) 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM ABIXKEHHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH IJI0CKOCTH"

g CBo0Ooguoe nmagenue teir. OnbITh 1
lNanunes

9 PaBHOMEpHOE BHKEHUE TIO | bubmmorexa [IOK

okpykHocTu. [lepron u wacrora

https://m.edsoo.ru/ff0ael76




oOpaiuenus. JInneliHas u yriiopas

CKOPOCTH
10 L{eHTpOCTpEMUTEIIEHOE YCKOPEHUE
1 [Tepssiii 3akoH HetoToHa. BexTop bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubnuorexa [IOK
PaBHOelicTBYIOIIAs crila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuoreka [JOK
Cynepnozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHeHNE bubmmoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
Bbu6nuoreka [JOK
. r
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pewenne 3anau no reme «Cuina bubnuorexa [JOK
TPEHUSDY https://m.edsoo.ru/ff0afa26
JlaboparopHuas padota "Onpenencaue bubnmoreka [JOK
20 "
Koa(puIMeHTa TPEHHSI CKOJIBKECHUSI https://m.edsoo.ru/ff0af8be
Pemenue 3anau no reme "3akoHbI
21 H Clllzma npyroctu. Cumna bubmmorexa LIOK
HOTO?a' yrpy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TSATOTEHHS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koHpepenuus "J[BrkeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPa
(Conneunas cucrema). ['anakTuku"
Penrenue 3anad mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
S https://m.edsoo.ru/ff0af5{8
25 [TepBast kocMHUYeCcKasi CKOPOCTb. bubnuorexa [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTeprUaAIbHOW TOYKH.
AOGcComoTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C ngg;gf;igﬁ};oa (36
3aKPETUIEHHOW OCBIO BPAIIICHUS.
MowmeHnT cunsl. L{eHTp TsKecTH
PaBHOBECHE MaTEpUAILHON TOUKH.
AGcomoTHO TBEPAOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuinsl. L{enTp TsxecTn
73 Pemenue 3aga4 no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHON paboTe Mo
29 TeMe "MexaHnuecKoe IBIKEHHUE. bubmorexa LOK
Bsanmoeiicraie ten” https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHn4YeCcKOe IBUKEHUE. bubmorexa LHOK
Bsanvoneiictane Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubnnorexa [JOK




COXpaHEHHUs UMITYyJIbCa. YIIPYroe U
HEYIPYTo€ B3aUMOJACHCTBUE

https://m.edsoo.ru/ff0b07fa

Permtennie 3amau mo reMe "3aKkoH

bu6mmoreka [JOK

32 COXpaHEHHUs UMIyJsnca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koubepenius "PeakTuBHOE
JIBUKEHUE B IPUPOJIC U TEXHUKE"
bubnnorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitos://m.c dsoclfru J60b0a84
35 Pabora cuitbl TSHKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTHU U CUIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas paborta «OnpeneneHue
36 paboThI CUIIBI TPEHHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBsi3b 3HEPTUH U PaOOTHI.
IloTrenumanbHas sHEPrus
13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHHKE
40 JlaGopatopHnas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHUS DHEPIUN») https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHoe IBUKEHNE U €T0 bu6mmorexa [IOK
XapaKTEpUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomme KonebaHusl. bubnuorexa [IOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil U NPy KUHHBINA

MasiTHHUKHU




44

VYpok-uccnenopanue «3aBUCUMOCTb
nepuo/ia KojaeOaHui OT KECTKOCTH
MIPYKUHBI ¥ MacCHI TPy3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3HEpruu npu
MEXAHUUYECKUX KOJIeOaHUIX

46

JlaboparopHnas padota «Onpenenenue
4acTOTHI U Tieproia KoneOaHui
MPYKUHHOTO MasiTHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtophnas paborta «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Ipy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOJIHBEL. CBOMCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTNEPEYHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPIAOM TEIIE.
Ceiicmuieckre BOITHBI"

50

3Byk. PacnipocTpaHenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHIus "YIpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe MO

bu6mmoreka [{OK




TeMe "3aKOHbI COXPaHEHHUS.
MexaHuueckne KojieOaHust U BOJIHBI"

https://m.edsoo.ru/ff0b2510

Konrponbnas padora no teme

55 "3akoHbI COXpaHeHus. MexaHnueckue
Kosie0aHusl U BOJHBI"
56 DJIEKTPOMAarHuTHOE MOJIE. bubnuorexa [JOK
DNeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenmus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnosnb30BaHUE 2JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenosanue "M3ydenne
N bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO Tesle(hoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI U IJIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHasl IPUPOJA CBETA.
. bubmmoreka [JOK
61 CxopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonuneitHoe
bu6nmoreka [JOK
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpaXEHMs CBETA. 3epKajla.
bu6mmoreka [JOK
63 Pemenue 3a1a4 Ha IpyUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHMsI CBETA
64 [Ipenomnenue cBera. 3akoH bubnuoreka [JOK




MMPEJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

ITonHoC BHYTPCHHEC OTPAKCHUC CBCTA.

65 Hcnonp30BaHne MOTHOTO BHYTPEHHETO ngg;ﬁfg;grouim b3c5c
OTPaKCHHSI B ONTHYECKUX CBETOBOJAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBHCHMOCTH YTIJIa IPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHHs Ha
rpaHuLe "Bo31yX-CTeKaI0""
Ypoxk-koupepenuus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIun3el. OnTyeckas cuiia JUH3bI httos://m.edsoo.r/fOb3F2e
. bubmuorexa [JOK
69 [TocTpoenue n300pakeH B JIMH3aX hits://m.edsoo.ru/f0bddda
JlabopaTtopnast pabota "Onpenenenue
70 (hOKYCHOTO PACCTOSIHHSI M ONITUYECKOMN bubmorexa HOK
CHTEI cOBMPpaIONeli MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTuaeckue bubnmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenus "JlepexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxenue 6emoro cBera B CIIEKTP.
74 OnbiTel HhtoTOHA. ClioKeHune bubmuoreka [JOK

CIICKTPAJIbHBIX IIBECTOB. I[chepcml
CB€Ta

https://m.edsoo.ru/ff0c0f4c




Jlaboparopras pabota "OnbITHI 11O
pa3I0KEHUI0 OENIOro CBETa B CIEKTP U

bu6mmoreka [{OK
75 BOCITPUATHIO LIBETA MPEIMETOB IIPH UX
https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 IIBETOBBIE
GbuabTpH"
VYpok-npaktukyM "BoaHoBbie
76 CBOIICTBa cBeTa: Jucnepcus,
uHTepdepenus u quppaxnus"
77 OmneiTel Pesepdopaa u mranerapHast bubnnoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue ¥ MoryiomeHue cBera
. bubmuoreka [JOK
79 aromoM. KBauTel. JInneluaTeie
https://m.edsoo.ru/ff0c144c
CITeKTPBI
20 Ypok-npaktukym "HaGmronenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubnmorera [IOK
a https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hyknonnas bubnnorexa [JOK
MOIENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TPEBpALICHUS. bu6mmoreka [{OK
N3oTomnbl https://m.edsoo.ru/ff0clal4
%4 Pemenwne 3agau mo Teme: bu6nunoreka [JOK
"PanuoakTuBHBIE MpeBpalieHus" https://m.edsoo.ru/ff0c1bda
85 IIepuon nonypacmnana
VYpoxk-koHpepenuus "PagnoakTuBHbIC
P Gep bubmmoreka [JOK
86 W3JIy4EeHHS B IPUPOJE, METHUIIVHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126




Snepuble peakuuu. 3aKOHBI

87 COXpaHEHU 3apsIA0BOr0 ¥ MacCOBOTO bubmorexa LOK
P P https://m.edsoo.ru/ff0c1c58
qHCeNn

28 DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAaccChl ¥ DJHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amaud no treme "SAnepHoie
peakuun"

90 Peakiuu cunTe3a U qeneHus saep. Bbu6nuoreka [JOK
Ucroununku sneprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHnpepenmus "AnepHas

91 sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TYyUYE€HUN Ha KUBbIE
OpraHu3msI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnunoreka [JOK
ONEeKTPOMarHUTHbHIE BOJIHBL. https://m.edsoo.ru/ff0c223e
KBantoBrIe siBaeHus"

KoHTpoinbHas paboTta 1mo teme

93 "D1eKTpOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBbIe siB1eHuS"
[ToBTOpEeHME, 060OIICHNE.

94 JlabopatopHbIie PabOTEI IO KypC bubmorexa HOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a

BzaumoneiicTBue Ten
[ToBTOpenue, 06061eHue. Pemenne

95 aCUYCTHBIX 1 KAYECTBSHHBIX 3a1a4 I10 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBbie NpoOLECCHI

96 [ToBTOpenue, 0600menHue. Pemmenue bubnuorexa [JOK




pPacUYEeTHBIX M KAYECTBEHHBIX 3a/a4 110
teme "KIIJ] TermoBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Penenne

bu6mmoreka [JOK

97 PaCUETHBIX U KAYECTBEHHBIX 3a/1a4 I10 1 httos://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycraHOBOK" :
[ToBTOpEeHME, 0600IICHNE.
98 JlabopaTopubie pabOTHI IO KYpPC 1 1 bubmorexa LOK
" paTop p " yPey https://m.edsoo.ru/ff0c2¢52
CBETOBEIE SIBIIEHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubnmorera [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 Texctamu 110 Teme "Konebauus u 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0mmenue. Pabora ¢
101 TexcTamu 110 TeMe "CBETOBEBIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 TeMe "KBaHToBasd u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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