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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uMke Ha ypOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMS
COCTaBJIeHa Ha OCHOBE MOJIOKEHUU U TpeOOBaHUMN K pe3yabTaraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa3oBaTelbHON MPOTrpaMMbl, MPEACTABICHHBIX B
dI'oC 000, a Takke c¢ yd€roMm QenepanbHOil pabouelt TPOrpaMmbl
BocniuTanus u Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conepxanue mnporpamMmbl 1o (GU3UKE HampaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYyYaloIIMUXCS W OPraHU3alfi0 U3y4YeHUs
bu3NKK Ha JEeATeIbHOCTHOM OoCHOBE. B mporpamme mo (u3mke yUUTHIBAIOTCS
BO3MOXKHOCTU yueOHoro mpenMera B peanuzanuu TpedboBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM M METaIllpEJMETHBIM pe3yibraraM OOyuYeHHus, a
TaK)K€ MEXKIIPEJMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHUsl.

[Iporpamma 10 (Qu3MKe YyCTaHABIMBAET paclpeesieHne Y4eOHOro
Marepuana 1o rogam oOyudeHus (IO Kjaccam), MpeiaraeT NPUMEPHYIO
MOCJIEAOBATEIbHOCTh HM3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHMKE pPa3BUTHSA
MPEIMETHOTO COJEPKaHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEHM 00yJaroInuXcs.

[Iporpamma no ¢usuke paspaboTaHa C LEIbIO OKa3aHHUSI METOIUYECKOU
MOMOITY YYUTENIO B CO3JJaHUH padoueil MporpaMmbl 1o y4eOHOMY ITPEIMETY.

®duznka SBISETCA CHUCTEMOOOPA3YIOIIMM JJiI €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, MOCKOJIbKY (HU3MUYECKUE 3aKOHBI JieKAaT B OCHOBE
MPOIIECCOB U SIBJICHUHM, H3y4YaeMbIX XHUMHEH, OHUOJIOTHel, acTpOHOMHUEH U
¢dbusnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTHUHY
MUpa, MPEOCTaBISIET Hanbosee sicHble 00pa3Ibl MPUMEHEHUS HAyYHOTO METOoa
MO3HAHUs, TO €CTh CII0C00a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna U3 IaBHBIX 33734 (GU3HUECKOro 00pa30BaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpECa K HayKe y 00y4aroIuXxcsl.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TMPENINOJaraeT OBJaJCHHE
CHEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

* Hay4yHO OOBSICHSTH SIBJICHUS;

* OIEHHUBATh U TOHUMATh 0COOCHHOCTU HAYYHOTO MCCIICIOBAHMUS;

* HHTEPOPETUPOBATH  JAHHBIE M  KCIOJb30BaThb  HAay4HBIC
JI0Ka3aTesIbCTBA JJIsl HOJy4YEHUST BBIBOJOB.

Henu wu3yuenus (u3MKM HAa YpPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenmuu npernonaBanusi ydyeOHoro mpenMera «@Dusuka» B
oOpazoBatenbHbIXx opranmzanusix Poccuiickort ®eneparuu, peaau3yronmx
OCHOBHBIE 00I11€00pa30BaTeIbHbIE MPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn Munuctepctsa npocsenieHust Poccutickoit @eaepanuu (IpoTOKOI OT
3 nexabps 2019 1. Ne [1K4BH).

Heau uzyvyenust GU3UKM:

* mnpuoOpeTeHnue HHTEepeca M CTPEMIICHUS OOYyYaloluXCs K HAyYHOMY
W3YYEHUIO TMPUPOJbI, PA3BUTHE WX HMHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

* pa3BUTHE TPEACTABICHUA O HAy4YHOM METOAE IO3HAHUS U
dbopMUpOBaHUE HCCIEIOBATEILCKOTO OTHOLIEHUS K OKPYKaroIUM
SBJICHUSIM;



* (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yiabTara W3y4eHHUs
OCHOB CTPOEHUS Marepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

* (opMupOBaHUE MPEACTABICHUNA O poin (PU3MKHU AJI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHIA;

* pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax  Oymyuiei
npoeCCUOHAIBLHON JIEITeIbHOCTH, CBSI3aHHOMN ¢ (PU3UKOMU, OJTOTOBKA
K JaybHeleMy o0yueHHIO B 3TOM HaIlpaBlICHUH.

JlocTrkeHne 3TUX Iiefiell mporpaMmbl MO (U3MKEe Ha yPOBHE OCHOBHOTO

o011iero oOpa3zoBaHusi 00€CIICUUBACTCS PEUICHUEM CIICYIONIUX 3a1a4:

* mpuOOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHU BEIIECTBA, O
MEXaHHYCCKUX, TEIJIOBBIX, DJIEKTPUUCCKUX, MATHUTHBIX M KBAaHTOBBIX
SIBJICHUSX

* nOpuoOpeTeHne YMEHUIN OMUCHIBATh U OOBSCHATH (PU3NUYECKUE SIBICHUS
C MCTIOJIb30BaHNEM TIOJTYyUYEHHBIX 3HAHU;

* OCBOCHHME METOJOB pEIICHUS MPOCTEHIINX pacu€THBIX 3a7ady C
UCTIOJIb30BaHUEM (PU3NYECKUX MOJENeH, TBOPUYECKHUX M TMPAKTUKO-
OpPUEHTHPOBAHHBIX 3a/1a4;

* pa3BUTHEC YMEHHWH HAOMIOMATh MPUPOIHBIC SIBICHWS W BBITIOIHATH
OTIBITHI, JTAOOPATOPHBIE Pa0OTHI M SKCIIEPUMEHTAIIbHBIE HCCIETOBAHUS C
UCTIOJIb30BAaHHEM U3MEPHUTENIbHBIX TPHOOPOB;

* oOcBoeHHME MNpuéMoB paboTel ¢ HHPopmanued  (PpU3NYECKOro
COAICpKaHMsI, BKJIIOYash WHPOPMAIMIO O COBPEMEHHBIX JIOCTH)KCHHUSAX
¢bu3nKH, aHATU3 U KPUTUIECKOE OIIEHUBaHKE WHPOpMAINH;

* 3HAKOMCTBO co cdepamu NpodheCCUOHATBHON  JIESITEIBHOCTH,
CBS3aHHBIMH C  (U3UKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JIOCTHXKCHUAX (PU3NIECKON HAyKH.

| Ha uzyuenne ¢pusuku (60a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETro

oOpaszoBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B
8 kmacce — 68 4dacoB (2 yaca B Hemeno), B 9 kmacce — 102 yaca (3 4gaca B
HEJIEITI0).

|

[Ipennaraemsiii B mporpamme mo (u3mKe nepeueHs JabopaTopHBIX paboT
U ONBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, Y4YUTellb JelaeT BLIOOD
NPOBEACHUS JTA0OPATOPHBIX PAOOT M OMBITOB C Y4YETOM HHIUBUIAYaJIbHBIX
ocoOeHHOCTEH  OOyyarolMXCsl, CIHCKAa O3KCHEPUMEHTAIBbHBIX  3aJaHui,
IpeAaraéMblx B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO SK3aMeHa 1o (pu3HKe.



COAEP KAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpPA.

@dusnka — Hayka O npupone. fABneHus npuponabl. PU3NUECKHUE SBICHUA:
MEXaHHYECKHUE, TEIIOBbIE, JIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuMHbL. M3mepenue (pusnueckux BeauyuH. Pusznueckue
npubopsl. [TorpemHocts u3mepenuil. MexxayHapoiHas cucteMa eJuHuL.

Kak ¢u3uka u japyrue ecTecTBEHHbIE HAyKH H3y4aloT MPUPOLIY.
EcTecTBeHHOHAy4YHBII METOJ| MO3HaHUS: HAOIIOAEHHE, MOCTAHOBKA HAyYHOTO
BONPOCA, BBIIIBMJKEHUE THUIIOTE3, SKCIEPUMEHT 110 MPOBEPKE THIIOTE3,
oObsicHeHue HaOmronaeMoro siBieHus. OnucaHue (QU3HUECKUX SIBJIEHUM C
IIOMOILBIO MOJIEIIEH.

emoncmpayuu.

1. MexaHnuueckue, TEIJIOBBIE, 3JIEKTPUYECKHUE, MATrHUTHBIE, CBETOBbBIC

SIBIICHUS.

2. ®usnyeckue MpuOOPHI U MPOLEAYpa TPSIMBIX U3MEPEHUN aHAJIOTOBBIM

¥ U(GPOBBIM MPUOOPOM.

Jlabopamopnvie padomsl u onvimel.

Onpenenenue UeHbl JeIeHUS MIKaIbl U3BMEPUTEIBHOTO MpUoopa.
N3mepenue pacCTOSHUM.

N3mepenue 00bEMa )KUJIKOCTU U TBEPIOTO TEa.

Ornpenenenue pa3MepoB MAJIBIX TEI.

W3mepenue TeMrepaTypsl NPy MOMOLIM KUAKOCTHOIO TEPMOMETpa U
JaT4YMKa TEMIIEPaTyphbl.

[TpoBenenue nccaeqoBaHus 0 NPOBEPKE TMIOTE3bI: JAIBHOCTD MONETa
HIapyKa, MYIIEHHOIO TOpPU30HTAJIbHO, TE€M OOJblle, 4YeM OOoJblle
BBICOTA ITyCKa.

Pasnea 2. IlepBoHaya/ibHbIC CBEICHUA 0 CTPOCHUM BelleCcTBA.

CrpoeHue BellecTBa: aroMbl W MOJIEKYNbl, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenue uactull BemiecTBa. CBA3b CKOPOCTH JABWKEHMSI YaCTHL[ C
Temrneparypoil. bpoyHoBckoe nBukenue, nuddysusa. BzanmopaeiicTBre yactuil
BELIECTBA: MPUTSHKEHUE U OTTAJIKHUBaHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH W
TBEPABIX (KPUCTATUIMUECKUX) Tell. B3auMOCBsI3b MEX]ly CBOMCTBAMHU BEIIECTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX M UX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco00eHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGnroneHre OpOyHOBCKOTO JIBUKECHHUSI.

2. HaGmonenue nuddy3uu.

3. HaOmionenue  sABJI€HUN, OOBACHAIOIIMXCA  NPUTSDKEHHEM WU

OTTAJIKUBAHUEM YACTHI] BEILIECTBA.

Jlabopamopnuvie padomsl u onvimel.

1. Ouenka jguaMeTrpa aroMa METOJIOM PSAOB (C  HMCHOIb30BAaHUEM

dotorpaduii).

2. OnbIThI O HAOIIOACHUIO TETNIOBOTO PACIIUPEHUS Fa30B.

3. OnwIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJSPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe M B3aUMOJAEHCTBHIE TeJl.
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MexaHnueckoe ABMKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE ABUKECHHE.
Ckopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBHMXKEHUHU. Pacuér myTu u
BPEMEHU JBUKECHUS.

SBnenne mHepMu. 3aKOH MHEPUUH. B3anMoaeicTBUE TEN KAaK MPUYMHA
U3MEHEHHSI CKOPOCTH ABMXKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[TnotHocTh BemiecTBa. CBsI3b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIC
o0BbEMa BenlecTna.

Cuita Kak XapakTepUCTHKA B3auMoaercTBus Tel. Cuia ynpyrocTu U 3aKOH
I'yka. U3MepeHue cuiibl ¢ MOMOILBIO JUHAMOMETPA. SIBJI€HUE TATOTEHUS U CUIIA
TsokecTH. Cuna TSOKECTH Ha Jpyrux IulaHerax. Bec tema. HeBecomocTs.
CrnoxeHue CuJjl, HalpaBJICHHBIX 0 OJHOW NpsMOM. PaBHomeWcTByromas CHIL
Cuna TpeHus. TpeHHE CKOJNBXKEHHS W TPEHUE IOKOs. TpeHune B mpupoAe M
TEXHHKE.

emoncmpayuu.
HalGnronenne MexaHM4eCcKoro ABMKEHUS Tela.
W3mepeHne CKOpoCTH MPSIMOJIMHEWHOTO ABUKEHHUS.
HaGnronenue siBneHust MHEPLUU.
HaGmronenne uaMeHeHusi CKOpOCTH MPU B3aUMOJICHCTBUH TET.
CpaBHEHHME MACC TIO B3aUMOJICUCTBUIO TEJL.
CrnoxxeHue cuil, HallpaBJICHHBIX M0 OJTHON MPSIMOM.
./Iaﬁopamopubte paﬁombt U onvimol.
OrnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHHUs (IlIapuKa B
AKUIKOCTH, MOJIETU AIIEKTPUYECKOTO aBTOMOOMJISL U TaK JIaJIee).
Omnpenenenue cpeHeld CKOPOCTU CKOJIbXKEHUSI OpycKa WM LIapuKa 1o
HAKJIOHHOM TIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIIOTO Tea.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (regopmanun)
OPYKUHBI OT MPUIIOKEHHOMN CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHUS

OT Beca Tella U XapaKTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEN.

Pasnen 4. [laByenne TBEPABIX TeJI, ;KUAKOCTEH U ra3oB.

JHaBnenune. CriocoObl yMEHBUIEHUS M YyBEIWYEHHs JaBiieHusa. JlaBieHue
raza. 3aBUCUMOCTb JiaBlieHHMs Tra3a oT oO0béma, Temmeparypsl. Ilepemaua
JAaBICHUS TBEPIABIMU TEJaMH, JKUJIKOCTIMHU M ra3amu. 3akoH Ilackans.
[THeBMaTnyeckre MalMHBI. 3aBUCHUMOCTb JABJICHUS JKUJIKOCTH OT TJIyOMHBI.
I'mapocrarnyeckuit napanokc. CooOmiatroniuecs cocyasl. ['uapaBnuyeckue
MEXaHHU3MBI.

Atmocdepa 3emnu u armocepHoe napieHue. [I[puunHbl cyniecTBoOBaHuUs
BO3yIIHON 00osouku 3emun. OnbiT Toppuuennu. U3mepenue armocdepHoro
JABJIEHUS. 3aBUCUMOCTh arMOC(EpHOro JaBI€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! aJist usmMepenust arMochepHOro JaBICHUS.

JlelicTBE KUJIKOCTM W Tra3a Ha TNOrPyKEHHOE B HUX TeJO.
BrirankuBaromias (apxumesnoBa) cuia. 3akoH Apxumena. IlnaBanuwe Ten.
BosayxomiaBanue.

emoncmpayuu.
3aBUCUMOCTbD JaBJICHMS ra3a OT TEMIEPATYPHI.

Ilepenava naBneHus: KUAKOCTHIO U Ta30M.
Coob1maronuecst CoCybl.

['mapaBnuyeckuit mpece.
[IposiBnenue neicTBust aTMOC(HEPHOTO 1aBJICHMUS.
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6. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH
TeJa U IJIOTHOCTH KUJKOCTH.
7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CHJIBI BECY BBITCCHEHHOM KUAKOCTH.
8. YcinoBue IUTaBaHMA TEN: IUIABAHUE WM IIOTPYKEHUE Tel B
3aBUCUMOCTH OT COOTHOILIECHHSI INIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamopnuvie padomsl u onvimel.
HccnenoBanne 3aBUCMMOCTM Beca Tela B BoJe OT o00bEma
NOTPYKEHHOM B )KUJIKOCTh YaCTH Tella.
Omnpenenenne BBITAJIKUMBAIOMIEH CHIIbL, JCHCTBYIOLIEH Ha TEJNO,
NOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJKHMBAIOIIECH CWIIBI, JEHCTBYIOIIEH Ha
TEJO B )KUJKOCTH, OT MacChl Tea.
OnepIThl, AEMOHCTPUPYIOMIME 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI,
JNEUCTBYIOIIEH Ha TENO B JKHUJIKOCTH, OT OOBbEMA MOrpyKEHHOW B
AKUJKOCTh YACTH TEJA U OT INIOTHOCTH KUJKOCTH.
5. KoHcTpyupoBanue apeomerpa WIH KOHCTPYMPOBAHUE JIOAKU W
OITpEeJIEIIEHUE €€ IPY30MOJbEMHOCTH.

Pasnen S. PaGora 1 MOIIHOCTH. DHEPIHs.

Mexannueckas pabora. MOIIHOCTb.

[TpocThle MexaHU3MBbIL: pblyar, OJIOK, HAKJIOHHAasg IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. llpumeHeHue mpaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaswio» MexaHuku. KIIJI mpocteix wmexanuszmoB. IIpoctsie
MEXaHHU3MBbI B ObITY U TEXHHUKE.

Mexannueckass sHeprud. KuHeTuueckas M NOTEHUUAJIbHAs SHEPIHs.
[IpeBpamieHrue OIHOTO BHAA MEXAHUYECKOW DJHEPrud B JIPYyTOM. 3aKOH
COXPaHEHUS JHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomsl u onvimel.

1. Onpenenenuie paboThl CHIIBI TPEHUS IIPU PABHOMEPHOM JBUKEHUU TeJla

110 TOPU30HTAJIBLHON MOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM pABHOBECHS pblUara.

3. Usmepenne KIIJ] HakKIOHHOM MIOCKOCTH.

4. N3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKOW SHEPTHH.

8 KUVIACC
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Pasnen 6. TenioBbie siBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHUHETUYECKON TEOpUH CTPOCHHUS
BellecTBa. Macca u pazMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHHSI MOJIEKYIIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, *XUAKOTO W Tra3000pa3HOrO0 COCTOSHHMM BEIECTBA.
Kpucraminueckue u amopdusie Tena. OObsICHEHHME CBOMCTB ra3oB, KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE IOJOKEHUN MOJIEKYISIPHO-KUHETUYECKOU TEOpHUH.
CmaurBaHKE U KAWUISIPHBIE SIBIICHUSA. TEINTIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JBHKCHUSA
yacTull. BHyTpeHHss sHeprug. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpPIHHu:
Terionepeaaya M coBepuieHue  padoTel.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLUS, U3ITyYECHHE.

KonuyecTBo TemioTel. YaenbHas TEI0EMKOCTh BelecTBa. TermioooMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemuioBoro OanaHca. I[lnaBnenue wu
OTBEPIECBAHUE KPUCTAJUIMYECKUX BELIECTB. YIENbHAS TEIUIOTA IUJIABJICHUS.



[TapooOpazoBanue u koujeHcanusi. Mcnapenue. Kunenue. YiaenbHasi Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEpaTypbl KHUIIEHUS OT arMoCc(EepHOro
JABJICHUSI.

Brnaxuocts Bo3myxa.

DHeprus TOIJIMBA. YIEIbHAS TEMIOTA CTOPAHUS.

[Tpuniunel padotel TemnoBbix asurateneid KIIJ[ TemioBoro nBuraresns.
TemoBble IBUraTeNM U 3alIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALEHUs SHEPTUU B TEIJIOBBIX ITpoLieccax.

Jemoncmpayuu.

Habmntonenue 6poyHOBCKOTO IBUKEHUS.

Habmonenue auddysun.

HaGmronenue siBneHui cMauMBaHMsI M KAWL PHBIX SIBJICHUMU.
HaGmronenue TenioBoro pacivpeHus Teil.

W3MeHeHue JaBieHus raza Npu U3BMEHEHHH 00bEMa U HarpeBaHUU WM
OXJIXKICHUH.

[TpaBuia uamepeHus: TeMneparypabl.

Bune! Termonepenaumn.

OxJtaxkieHue npyu COBEPIICHUH paboThI.

Harpesanue npu cOBepLICHNN PaOOThI BHCIIHUMH CHIIAMH.

10. CpaBHEHME TEINIOEMKOCTEN Pa3JIMYHbIX BELIECTB.

11.HaGnronenue KUneHusl.

12.HabntoneHne nocTostHCTBa TEMIEPATYPhI P MIJIaBICHUH.

13.Mogaenu TennoBbIX JIBUraTEIEH.

Jlabopamopnvie padomsl u onvimel.

OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISPHOTO MPUTSIKEHUSI.
OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITHl IO HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUJIKOCTEN U
TBEPABIX TEIL.

Omnpenenenue AaBieHMs BO3Ayxa B OAJJIOHE IITPUILIA.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro
00bEMa M HarpeBaHus WU OXJIAKICHUSI.

[IpoBepka runote3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA
KUIKOCTH B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.
HaGmionenne u3MeHeHUss BHYTPEHHEW SHEPruu Tejla B pPE3yibTare
Teruionepeaayu U paboThl BHELIHUX CHJL.

WccnenoBanue siBIeHUs TEIJIOOOMEHA MPU CMEUIMBAHUU XOJIOIHOM U
ropsiuer BOJBI.

9. OnpenenieHre KoaWYECTBAa TEIUIOTHI, ITOJIYYEHHOIO BOJAOW IIPH

TEMJI000MEHE C HArPETHIM METAJIIMYECKUM LIUITUHAPOM.
10.Onpenenenue yeabHON TEMNTOEMKOCTH BEIIECTBA.

11.UccnenoBanue npoliecca UCIapeHusl.

12.0npenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXaA.

13.0npenenenne yaenbHOM TEIUIOTHI TUIABJICHUS JbJA.

Pazgea 7. DiiekTpuUyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onexrpuzauus Ten. J[Ba poaa snekTpuyeckux 3apsaoB. B3aumoneincreue
3apsDKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CWJIBL  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXTY TEJIaMH).

Onekrpuueckoe nosie. Hanpsok€HHOCTD anekTpudeckoro noss. [IpuHimn
CYNEPIIO3ULIUU ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu »snekTpudeckux 3apsaoB. OJIEMEHTAPHBIA  ANEKTPUUYECKUN
3apsa. Crpoenue aroma. [IpOBOJHMKHM M JUANEKTPUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUI TOK. YCIOBUS CYLIECTBOBAHUS JJIEKTPHUYECKOIO TOKA.
W cTOUHNKYA TIOCTOSIHHOTO TOKa. JIEMCTBUSA 3JIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUI TOK B JKUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia TOKa. DJIEKTPUYECKOE  HANPSHKEHUE.
CornpoTuBieHNE IPOBOAHUKA. YIEIBHOE COITPOTUBIIEHUE BellecTBa. 3akoH Oma
sl ydactka unenu. llocnemoBarenbHO€ W mapajuieNIbHOE  COEOUHEHHE
IPOBOJAHHUKOB.

PaGora u MOWHOCTH 3MeKTpuyeckoro Toka. 3akoH JDxoyns—Jlenma.
DNEeKTpUYEeCKHe LEeNH U TMOTPEOUTENU DIEKTPUYECKON DSHEpruu B  OBITY.
Kopotkoe 3ambikanue.

[TocTosiHHBIE ~MarHuThl. B3anMMOAENCTBME TOCTOSHHBIX  MArHHUTOB.
MarnutHoe nosne. MarautHoe mnosie 3eMiid M €ro 3Hau4€HWE Ui JKU3HU Ha
3emne. OnsIT Dpcerena. MaroHuTHOE MoJe ANEKTpUYEcKoro Toka. [Ipumenenune
AJIEKTPOMArHUTOB B TEXHUKE. J[eficTBME MAarHUTHOIO MOJsi HAa IPOBOAHHK C
TOKOM. OnexTpoaBUraresb MOCTOSIHHOT'O TOKA. Hcnons3oBanue
AJIEKTPO/IBUTATENEH B TEXHUYECKUX YCTPOMUCTBAX U HAa TPAHCIIOPTE.

Onbitel ®Dapanes. SIBneHue >I€KTpOMarHMTHOM WHAYKUuH. [IpaBuiio
Jlennia. DnexrporeHeparop. CrocoObl MOMYYEHHUS! SIEKTPUUYECKONW SHEPIHH.
DNEKTPOCTAaHIMHU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

emoncmpayuu.

DIIeKTpU3aLus TEN.

JIBa poja AJIEKTpUUYECKUX 3apsA0B M B3aUMOJEHUCTBHE 3apsSKEHHBIX

TeJl.

YCTpPOUCTBO M AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTarnueckasl HUHAYKIHS.

3aKOH COXpaHEHMs EKTPUUYECKHUX 3aPSI0B.

[TpOBOAHUKY U AUIIEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUMA IEKTPUYECKOTO MOJIS.

M cTOYHUKH TOCTOSTHHOTO TOKA.

JlelicTBUS 2IIEKTPUYECKOTO TOKA.

10 DIIEKTPUYECKHUM TOK B )KUIKOCTH.

11.T"a30Bbli pa3ps.

12."3MepeHne CUITbI TOKa aMIIEPMETPOM.

13.13Mepenne aIIeKTPUIECKOTO HAIPSIKEHUS BOJIBTMETPOM.

14.Peocrar n Mara3uH CONpPOTUBIICHU.

15.B3anMoaencTBrE NOCTOSHHBIX MarHUTOB.

16.MonennpoBaHre HEBO3MOKHOCTHU Pa3ACI€HUs MOJFOCOB MarHuTa.

1'7.MonenrpoBaHr€ MarHUTHBIX MOJEN MOCTOSHHBIX MArHUTOB.

18.0mbIT Opcrena.

19.MarauTtHoO€E 1oJie TOKa. DJIEKTPOMArHHUT.

20./lericTBME MAarHUTHOTO TOJISL HA IPOBOJAHUK C TOKOM.

21.OnexTponBuraresb MOCTOSHHOIO TOKA.

22.HccrnenoBaHue SIBICHUS JIEKTPOMAarHUTHON MHIYKIWH.

23.0nbiTel Dapanes.

24.3aBUCHMOCTb HAIIPABJICHUS HMHAYKIMOHHOTO TOKa OT YCIIOBHM €ro
BO3HUKHOBEHHMSI.

25.2JIeKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopnvie padomsl u onvimel.
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I. OnbiTel MO HAOMIOACHUIO AJIEKTpU3AMU TeJl HWHAYKUUEH U Mpu

CONPUKOCHOBEHUHU.

HccnenoBanne AEMCTBHS ANEKTPUYECKOTO IO HA IMPOBOAHUKH U

JUAIIEKTPUKH.

COopka u npoBepka padOThI IMEKTPUUECKON 1IETH TOCTOSIHHOTO TOKA.

W3MepeHure 1 peryJmpoBaHUe CHIIbI TOKA.

W3mepeHure 1 peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYILErO Yepe3 pe3UucTop, OT

CONPOTHUBJICHHS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUYECKOTO

CONPOTHUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IONEPEYHOro

CEUEHHMsI U MaTepHaIa.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA TPU MOCIEA0BATEILHOM
COEIMHEHHH JIByX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJisi CWJIbI TOKAa MPU NApaUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenue paboOThI IEKTPUUECKOTO TOKA, UIAYIIETO YEPE3 PE3UCTOP.

11.Onpenenenne MONIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAECISAEMON Ha
pesucrope.

12.WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILETO Y€PEe3 JIAMIIOUKY, OT
HaIPSDKEHUS HA HE.

13.0Onpenenenune KII/] HarpeBarensi.

14.UccnenoBanre MarHuTHOTO B3aUMOJEHUCTBHUS TOCTOSTHHBIX MArHUTOB.

15.MI3yyeHne MarHUTHOrO 1O TOCTOSHHBIX MAarHUTOB TMpU  MX
00BEAMHEHUH U pa3JICICHUU.

16.lccnenoBanue JEWCTBUS DJIEKTPUYECKOTO TOKAa HA MATrHUTHYIO
CTPEJIKY.

17.00bITBI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI B3aUMOICHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa W HaIlpaBJCHHUS TOKa B
KaTyILKe.

18.13yuenue neicTBUs MarHuTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

19.KoncTpynpoBaHue 1 u3yueHue paboThl AIEKTPOABUTATEIS.

20.1U3mepenne KIIJ[ anexrponBurareibHOW yCTaHOBKH.

21.00bITBl IO HMCCIAEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHIYKIHWH:
UCCJIeIOBAaHNE M3MEHEHHMI 3HAYEHUs W HANpPABJICHUS HWH]yKLIHOHHOTO

TOKA.
9 KJIACC
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Pasznen 8. Mexanuuyeckue siBJIeHHU.

Mexannyeckoe aBwkeHue. MarepuanbHas Todka. Cucrema OTcyéTa.
OTHOCHUTENBHOCTP MEXaHMYECKOTO JBHKEHMS. PaBHOMEPHOE MPSMOIMHEHHOE
newxkeHue. HepaBHomepHoe mnpsimonmHeHOoe — nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTH T€JIa P HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHEHHOe ABuxkeHue. CBOOOgHOE
naaenaue. OnbeITe! [ annies.

PaBHOMepHOE nBUXKEHUE 1O OKpYKHOCTU. [lepuon u yactora oOpalieHus.
JIuHeitHas u ymoBasi CKOpOCTH. LIeHTpOoCTpeEMUTENBLHOE YCKOPEHHUE.

[lepBbiii 3akoH Hprotona. Bropou 3akoH Herorona. Tpernid 3akoH
Herorona. [IpyHuun cynepno3unmuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHS CKOJIbKEHUS,
CUJIa TPEHUS MOKOS, IPYTHE BUIBI TPEHUS.



Cuna TSHDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nageHus. JIBmwxkenne mianer Bokpyr CosHua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOil TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe
TBEPIOTO TeNa € 3aKPEIVIEHHOM OCBhIO BpameHus. MomeHT cuibl. LleHtp
TSAKECTH.

Nmnynsc Tena. M3menenne ummynbsca. MMiynbe cunbl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBUIKEHUE.

Mexannueckass pabota U MOUIHOCTb. Pabora cuil TSXKECTH, YHNpPYroCTH,
TpeHus. CBsA3b 3HEpPrUM U padoThl. [loTeHIMabHAsT SHEPrUus Tena, MOAHSATOrO
HaJl TIOBEPXHOCTBbIO 3eMiu. [loTeHnManbHas DSHEpPrus CXKarou MNPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON IHEPTUM. 3AKOH COXPAHEHUS
MEXaHUYECKON DHEPIUH.

emoncmpayuu.

HalGmronenne MexaHM4eCKOro JBMXKEHHsI T€JNa OTHOCUTEIBHO Pa3HBIX

TEJ OTCUETA.

CpaBHEHME MyTE€W M TPACKTOPUM JBHXKEHHUS OJAHOTO M TOTO XK€ Tela

OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

M3MepeHre CKOpOCTU U YyCKOPEHUS IPSIMOJIMHENHOTO IBUXKEHHUSL.

HccnenoBanre MpU3HAKOB PaBHOYCKOPEHHOTO JIBHXKEHHSL.

HaGmronenue ABMKeHUs Tella M0 OKPY>KHOCTH.

HalOmronenne MexXxaHWYEeCKHX SIBICHHM, NPOUCXONAIIUX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUHU

OTHOCHUTEJIbHO KaOMHETa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHMS Tejia OT MAacChl TeJla U ACHUCTBYIOIIEH HA HErO
CHUJIBI.

8. Habmronenue paBeHCTBA CUJI IPU B3aUMOJICUCTBUU TEI.

9. M3meHeHue Beca Tella IPU YCKOPECHHOM JBHKCHHH.

10.ITepesiaya umitysbca pu B3aUMOACHCTBHH TEII.

11.1IpeoOpa3oBanus SHEPTUU MPU B3aUMOJICHCTBUH TEJ.

12.CoxpaHeHune UMITyJIbCa IPU HEYTIPYTOM B3aUMOJCUCTBHH.

13.Coxpanenue umMmnysibca Ipu adCOMOTHO YIIPYTrOM B3aUMOJICUCTBUM.

14.HaGntoneHne peakTUBHOTO JIBUKEHUS.

15.CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOJHOM I1aJIEHUU.

16.CoxpaHeHME MEXaHWYECKOM DJHEPruu IIPpU JBWKECHHM TeJla TOX
JNEHUCTBUEM IPYKHUHBI.

Jlabopamopnuvie padomsl u onvimel.

KoHcTpyupoBaHue TpakTa Ajsl pa3roHa U JaJIbHEUIIEro paBHOMEPHOTO

JBYKEHUS IIapUKa WIIN TEIEXKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIbKEHHSI OpycKa WM JIBXKCHUS

HIapyvKa M0 HAaKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JIBUYKEHUHU I10

HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanre 3aBUCUMMOCTH IYyTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM

JBI>KEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €cCilM NpPHU PaBHOYCKOPEHHOM JIBUKEHUU O€3

HAYaJbHON CKOPOCTU MYTHU OTHOCSATCA KakK psii HEYETHBIX YUCEN, TO

COOTBETCTBYIOLME IPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanrne 3aBUCMMOCTH CHUJIBI TPEHHSI CKOJBXKEHHUS OT CHJIBI

HOPMAJIbHOTO JIaBJICHUS.

7. Omnpenenenrie KO3PGULIMEHTA TPEHUS CKOIbKEHUS.
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8. OmnpeneneHne KECTKOCTHU NPYKUHBI.

9. Omnpenenenue padOThI CUIIbI TPEHUS P PABHOMEPHOM JIBMXKEHHUH TEJa
110 TOPU30HTAJIBHON MOBEPXHOCTH.

10.0npenenenne pabOThl CUJIBI  YIPYrOCTH TPU MOABEME Tpy3a C
UCIOJIb30BAHUEM HETOABUKHOTO U MOJIBUXKHOTO OJIOKOB.

11.N3yueHue 3akoHa COXPAHEHHS SHEPTUMU.

Pasznen 9. Mexannuyeckue Koj1e0aHUs U BOJIHBI.

KonebarenrHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMI:
IEPUOJ, YacTOTa, AMIUINTYyAa. MaremMarTudecKHii W MpPYKUHHBIM MasSTHUKH.
[IpeBpaiiieHre 3HEprUU NMpHU KoJieOATeTbHOM JBUKECHUH.

3aryxaromue  koneOaHusd. BoiHyxkzaeHHble  kosneOaHusa.  Pe3onaHc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHMYECKHMX BOJH. IIpoponbHbie U
MONEpEYHbIC BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ paclpOCTPAHEHUS.
MexaHnyeckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
YABTPa3BYK.

Hemoncmpayuu.

1. HaGntonenue kojeOaHWUW TeN MOJ JEUCTBUEM CHJIBI TSKECTU U CHIIbI
yOPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HaGntonenue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnpocTpanenue npoaonbHbIX U MOMEPEYHbIX BOJIH (HA MOJAEIIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKHI PE30HAHC.

./Iaﬁopamopubte pabomovt u onvimol.

OrnpeneneHue 4YacToThl M MepuUoAa KojeOaHUN MaTeMaTHYECKOIro
MasiTHUKA.

Omnpenenenue 4acToThl U EPUOA KOJIEOAHHM MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCHUMOCTH TepuoOJia KOJIEOAHUN TMOJBEIICHHOTO K
HUTH TPy3a OT JUIMHbI HUTH.

HccnenoBanne 3aBUCUMOCTH NEepHOAAa KoJeOaHUN  MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH Iepuojia KoieOaHuil rpysa, MOJBEIIEHHOTO
K HUTH, OT Macchl rpysa.

OnbITel, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh IE€pUoja KojeOaHUi
IPYKUHHOTO MAsITHUKA OT MAcChl rpy3a U )KECTKOCTHU NPy KUHBI.

7. V3aMepeHue yckopeHus cBOOOIHOTO MajeHUsI.

Pasnen 10. DiieKTpOMArHMTHOE 10JI€ M JIEKTPOMATHUTHBIC BOJIHbBI.

ONEKTPOMarHuTHOE TMOJE. OJIEeKTpOMarHuTHele BOJHBL.  CBolicTBa
ANIEKTpOMarHuTHbIX BOJH. [Ilkanma snexkTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.

emoncmpayuu.

1. CpoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BONHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padomsl u onvimel.

1. M3yuyeHue CBOMCTB 3J€KTPOMATHUTHBIX BOJIH C IMOMOILBIO MOOUIBHOTO

tenedona.

Pasznen 11. CeroBble sIBICHUS.
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JlyueBass  mopmens  cBera. HMcrounukm — cBera.  IIpsMonuneiriHoe
pacnpoctpanenue cBera. 3armeHuss ConHna u JlyHel. OTpaxeHune CBeTa.
[1nockoe 3epkano. 3akOH OTPaKEHHUsI CBETA.

[Ipenomiienne cBera. 3akoH IpeiaoMiieHHs cBeta. [lomHoe BHyTpeHHeEe
oTpaxkeHue cBeTa. lcnosb30BaHME TMOJHOIO BHYTPEHHErO OTPaXXeHHsI B
ONTHYECKUX CBETOBOAAX.

JIunza. Xox nydeid B JumH3e. Onruueckas cuctema ¢oroanmnapara,
MHUKpOCKONa M Tejieckomna. [7a3 kak onrtuyeckas cucrema. bims3opykocts u
JATbHO30PKOCTb.

Paznoxxenune Oenoro cBera B crekTp. OmnbiTel HbtoTona. CriokeHue
CIEKTpaJbHBIX IBETOB. J(ucnepcus cera.

Hemoncmpayuu.

[IpssMOnIMHENHOE PAaCcIPOCTPAHEHHE CBETA.

OrtpaxeHune cBeTa.

[Tomyyenre u300pa’keHUH B IUIOCKOM, BOTHYTOM U  BBIIIYKJIOM
3epKanax.

[Ipenomiienne cBera.

Onrruecknii CBETOBO/L.

Xoa srydei B cOOMparoIien JIMH3e.

Xox 1y4el B pacCeuBaIOIIEH JIMH3E.

[Tonmyuenune n300paxeHuil C MOMOILBIO JIMH3.

. [Ipunuun geiictBus oroarnmapara, MUKPOCKOIA U TEJIECKOIIA.
10.Mogens mma3za.

11.Pa3noxenue 6e10ro cBeTa B CHEKTP.

12.1Tonmyyenue Genoro cBeTa Mpu CIOXKEHUU CBETA Pa3HbBIX I[BETOB.
Jlabopamopnuwie padomsl u onvimel.

1. HccnenoBaHnue 3aBUCUMOCTH yIVIa OTPA’KEHUsI CBETOBOIO Jyda OT yIJia
naJeHusl.

M3ydeHune xapakTepUCTHK U300paKEeHUs MPEAMETA B INIOCKOM 3€pKaJle.
HccnenoBanre 3aBUCUMOCTH YIVIa MPEJIOMIIEHHSI CBETOBOIO Jiyda OT
yIIa MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyuenue n300pa>keHU C MOMOIILIO COOUPAIOIICH JIMH3HI.
Onpenenenne  (POKYCHOIO  pacCTOSIHUSI M ONTHYECKOM  CHJIBI
coOuparoniet TUH3bI.

OnbITHI 1O Pa3yIOKEHUIO OEJI0ro CBETa B CHEKTP.

OnpITHl IO BOCTIPUATHIO LIBETA MPEAMETOB MPU UX HAOIIOJEHUU Yepes
LIBETOBBIE (PUIIBTPBHI.

Pasznen 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pesepdopaa u mnanerapHas monens aroma. Moxens atoma bopa.
Hcnyckanue u noromenue ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PagnoaktuBHocTh. Anb(pa, Oera- u ramma-uznyudenus. CTpoeHue
aroMHoOro sapa. HykionHas Mozens aroMHoro siapa. M3oronsl. PagnoaktuBHbie
npespaieHusd. [lepuon nomypacmnaga aTOMHBIX S1€p.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHSI 3apsiI0BOIO U MAaCCOBOTO YHMCET.
OHeprus CBsi3U aTOMHBIX saep. CBsA3b mMaccel U dHepru. Peakuuu cuHTe3a n
nenenus sanep. Uctounnku sneprun ConHua v 3BE3/I.

Snepnas sHepreTuka. JleMCTBUS pagMOAKTHBHBIX W3JIyYEHUN Ha KUBBIC
OpraHu3MBbl.

emoncmpayuu.

1. CnekTpsl U3ITyYEHHUS U MTOTTIONICHHUS.

2. CrhexTpsl pa3lIM4HbIX I'a30B.
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3. Cuoexrp Bozmopoza.

4. HalGnronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOIIMX U3ITyUECHHM.

6. Peructpanus uznydeHus NpUPOJHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnuvie padomsl u onvimel.

1. HaGntoneHue CIIOMIHBIX U TMHEHYATBIX CIIEKTPOB U3JIyYEHHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHUE DHEPTUU YACTHIIBI IO TOPMO3HOMY

nyTH (1o ¢pororpadusm).

3. W3MmepeHue paiioakTUBHOTO (hOHA.

IHoBTOPHUTEIBbHO-00001IAOIM A MOAYJIb.

[ToBTOpUTENBHO-00001IAIOIITN I MOJIYJIb npeaHa3HaYeH JUTSt
CUCTEMaTH3alMd M O00OOIIeHHS MPEAMETHOIO COAEpKAaHUSA U OIbITa
NEeATENbHOCTH, NPUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (DU3UKH, a TAKXKe
JUIsl TIOITOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy MO (U3UKE IS
oOyuJaroimuxcsi, BRBIOpaBUIMX 3TOT y4€OHbIN IpeIMET.

[Ipy u3yyeHHWH JAHHOTO MOAYJSl PEANU3YIOTCd U CHUCTEMATU3UPYIOTCS
BUJbl JESATEIBHOCTH, HAa OCHOBE KOTOPBIX O0ECHEYMBACTCS JOCTHIKCHHE
OPEIMETHBIX M METAapPEeIMETHBIX I[JIAHUPYEMBIX pE3yJbTaToB OOy4eHMS,
(dopMupyeTCsl €CTEeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyUYHBIX METO/IOB
UCCJIEIOBAaHUS SIBJICHUIN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH
(du3nuecKue SIBICHUS, TPUMEHSS MOJTYUYEHHbIE 3HAHMS, PEIIaTh 3a7a4d, B TOM
YHCJIe KAYECTBEHHbBIE U YKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO  JIESITEILHOCTHBIM  XapakTep  JaHHOIO  pasielia
peanusyercs 3a CYET TOro, YTO OOyYarOIIUECs BBIMOIHSIOT 33JaHusl, B KOTOPBIX
UM TIpeIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacno3HaBaTh M HAyyHO OOBSCHATH
(du3nuecKue SBJICHUS B OKPY KaIOILEH PUPOJIE U MOBCETHEBHOM KU3HU;

UCIIOJIb30BAaTh HAYYHbIE METOJbl MCCIEAOBaHUS (DU3MUECKUX SIBIICHUH, B
TOM YHCJI€ JIJIsl IPOBEPKH TMIIOTE3 U NOJYyUYEHUS TEOPETHUECKUX BBIBOJOB;

OOBSICHATh HAyYHbIE OCHOBBI HanboJiee BaKHBIX JOCTHIKEHUUA COBPEMEHHBIX
TEXHOJOTUH, Hampumep, MNPaKTUYECKOr0  HCIOIb30BAaHUS  PA3IUUYHBIX
MCTOYHUKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILECHHUS U COXPAHEHHUS BCEX
U3BECTHBIX BUJIOB YHEPTHUU.



IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHWA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue @Qu3nku Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs

HaNpaBiIeHO Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB.

B pesynprare wusydenuss (U3MKM HA YpPOBHE OCHOBHOIO OOILEro

o0pa3zoBaHus y o0yyJaroiierocst oyayT c(hoOpMUPOBaHBI CJICIYIONINE JIUYHOCTHbBIC
pe3yabTaThl B YaCTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS:

— TMpOSIBJIEHWE UHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi puznuecko HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;
2) rpamIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJCHUU OOIIECTBEHHO
3HAQUUMbBIX M  ATUYECKUX MPOOJEeM, CBSA3AaHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN PUBUKY;

— OCO3HAHUE BAXXHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JIESITEIHLHOCTH
YYEHOrO;

3) 3¢TeTHYECKOro BOCIIMTAHUSA:

— BOCHIPUSITUE ICTETUUECKUX KaueCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMSL:

— OCO3HAHUE LEHHOCTU (PU3NUECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHUS  MHUpA, OCHOBBI  Pa3BUTUS  TEXHOJIOTHM,  BaXKHEWILEH
COCTaBIIAIOLIEN KYJIBTYPBI;

— pa3BUTHE HAy4YHOU JIFOOO3HATEIHLHOCTHU, UHTEpPECA K HCCIIE0BATEIBCKOM
JIEATEIIbHOCTH;

5) ¢dopmupoBanusi KyJLTYPHI 310POBbSI M  JIMOIHUOHAJIBHOIO
0J1aronoJyyus:

— OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BXXHOCTH MpaBUJl OE30MACHOTO TOBEJCHHUS Ha
TPaHCIOPTE, Ha JOPOTaX, C AIEKTPUUYECKUM U TEIUIOBBIM O0OPYIOBAaHHEM B
JIOMAIIHUX YCIOBUSX;

— c(opMHUpPOBAHHOCTh HaBbIKa pediaekcuu, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TaKOTO K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIUTAHUSA:

— aKTUBHOE€ Y4YacTH€ B PCIICHUU MPAKTUYECKUX 3aja4 (B paMKax CEMbH,
o0pa3oBaTe/ibHOM OpraHu3alui, TOpoJa, Kpasi) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAIIpaBICHHOCTH, TPEOYIOIIUX B TOM 4HCIE U (PU3NYECKHUX
3HAHMU;

— MHTEpEC K MPAKTUUECKOMY U3YyUYEHUIO NMpodeccuid, CBsI3aHHBIX ¢ (DU3UKOM;
7) 3K0JIOTM4€eCKOr0 BOCIIMTAHUS :

— OpHUEHTalUs HA MPUMEHEHUE (PU3NMYECKUX 3HAHUM ISl pelIeHUs 3a7a4 B
00JaCTH OKpY’KaloIIel Ccpelibl, IAHUPOBAHUS MOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCJIEJICTBUH JJIsI OKPYKAIOIIEH Cpe/ibl;

— OCO3HaHME MI00ATHLHOIO XapaKTepa PKOJOTUUECKUX MPOoOIeM U MyTed ux
pelieHus;

8) apanTanuu K M3MEHAIIMMCSH YCJIOBUSAM COLUMAJBLHON U NMPUPOIHOH
cpeabl:



¢ - HOTpe6HOCTB BO B3aI/IMOJ_ICI\/'ICTBI/II/I IIPHU BBIITOJIHCHUH I/ICCHGI[OBaHI/Iﬁ u
IMIPOCKTOB (1)H3H‘I€CKOﬁ HampaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHHAM

ApPYTHUX;

* — T[OBBIIIEHWE YPOBHSA CBOEW KOMIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
JEATEIbHOCTD;

e — mnoTpeObHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
dbopmynupoBaTh UJEH, TMOHSITHUS, TUMNOTE3bl O (PU3UMYECKUX OOBEKTaxX u
SIBJICHUSIX

* — oco3HaHue JAe(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
oOnacTv PU3UKH;

* — IUJJAHUPOBAHHME CBOErO Pa3BUTHUSI B NMPUOOPETEHHMU HOBBIX (U3HUYECKUX
3HaHUK;

* — CTpPEMJICHHE AaHAJIU3UPOBATh M BBISBISATH B3aUMOCBA3U IPUPOBDI,
oOuiecTsa M SKOHOMUKH, B TOM YHCIE C HCIOJIb30BAaHUEM (PU3NYECKHUX
3HAHMU;

* — OIICHKA CBOMX JIECUCTBUU C YYETOM BIMSHHUSA HAa OKPYXAIOIIYIO Cpeny,

BO3MOXKHBIX [NIOOAJIBHBIX MOCIEACTBUH.
METAITPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHusi mporpaMmbl 1Mo (PU3MKE HAa ypPOBHE OCHOBHOTO
oOmero  oOpa3oBaHuss y  oOyuvaromierocss  OyayT  cOpMHpPOBaHBI
MeTamnpeIMeTHbIe pe3yJabTarhl, BKJTIOYAOIIINE MO3HaBaTeIbHbIC
yHHUBEpCaJbHbIe YUYeOHbIE [IEHCTBUS, KOMMYHUKAaTHBHBIC YHHUBEPCAIbHbBIE
ydeOHbIe ACHCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC YUEOHbIE 1EHCTBUS.

ITo3naBareIbHbIE YHUBEPCAJIBHBIC y‘lEﬁHLIe )]EﬁCTBPIH

ba3oBble 1ornyeckue aeicTeus:

* BBUBIATh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUN);

* yCTaHaBIMBAaTh CYIIECTBEHHBIM MPU3HAK KiIacCCU(PUKALMU, OCHOBAHUSA
JUTst 000OLIEHUS U CPAaBHEHUS;

* BBIBISATH 3aKOHOMEPHOCTM M IPOTHBOPEUHS B PacCMATPUBAEMBIX
(dakrax, JaHHBIX U HAONIONEHUAX, OTHOCSIIUXCS K (PU3NUYECKUM
SBJICHUSM;

* BBIBIISATH PUUMHHO-CIIEACTBEHHBIE CBSI3U MPU U3YUYEHHH (PU3HUYECKUX
ABJIGHUA W TMPOLECCOB, JeNaThb BBIBOJbl C  HCIOJIb30BAaHUEM
JEAYKTUBHBIX U MHJYKTUBHBIX YMO3AKIOUYEHUM, BBIIBUTaTh THUIOTE3bI
O B3aUMOCBSI35X (PU3HUECKUX BEJIMYUH;

* CaAMOCTOSITEJIBHO BBIOMpPATh CIOCOO perieHus ydyeOHoW (u3ndyeckoit
3aJlaud (CpaBHEHHE HECKOJIbKMX BapUAHTOB PEIICHMs], BIOOp Hauboliee
MOJXOSIIErO C YYETOM CAMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebckme 1eiicCTBUS:

* HUCHOJNB30BaTb BOINPOCHl  KaK  MCCIEAOBATEIbCKUA  HMHCTPYMEHT
MO3HAHUS;

* MPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHy  OIIBIT,
HECJIOKHBIN  (DU3NYECKUN HKCHEPUMEHT, HEOOJBIIOE HCCIEeI0BaHUE
(hU3UYECKOTO SBIICHUS;

* OLEHMBAaTh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(POPMALIHIO,
MOJIyYEHHYIO B XOZI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;



caMoCTOsITeTbHO  (opmMynupoBarh OOOOIIEHUS U BBIBOJLI IO
pe3yapTaraM NpoBeAEHHOTO HAOMIOIEHUS, OMbITA, UCCIIEI0BAHNUS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHEMIee pa3BUTHE (UBUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUraTh MPEANOJOXKEHHUS 00 MX Pa3BUTHUU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanuei:

NPUMEHSTD PA3NMYHbIE METO/bI, HHCTPYMEHTHI U 3alIPOChI TP MOUCKE
1 0TO00pe MH(POPMALIMK WK JAHHBIX C YYETOM MPEUIOKEHHON YUeOHOU
dbuzuyeckol 3a1a4u;

aHaJIM3UPOBATh, CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMALIMIO PA3IUYHBIX BUAOB U (DOPM MpEACTaBICHUS;
CaMOCTOATENILHO BBIOMPATh ONTUMAJIbBHYIO (HOpMY MpPEACTaBICHUS
uH(pOpMALlMM U WUIIOCTPUPOBATh pelIaeMble 3aJla4d HECIOKHBIMU
cXeMaMu, AuarpaMMaMiu, MHOH rpaukoil ¥ nX KOMOWHALUSMH.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

B X0/I¢ 00CYX/IeHHsI Y4EOHOr0 MaTepuala, pe3yJbTaToB JJabopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI M0 CYILIECTBY 0OCYKIAEMOI TEMBI
Y BBICKa3bIBAaTh UJIEH, HAIIEJICHHBIE HA PEILICHUE 3a/1a4H U MOIepKAHUE
OJIaroxenaTreIbHOCTH OOIICHNS;

COIMOCTABIIATh CBOM CYXACHHUS C CYXIEHUSMH JIPYTUX YYaCTHUKOB
Jmanora, OOHapyXUBaTh Pa3IMuME U CXOJCTBO MO3ULUH;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YNbTaThl BBITOJIHEHHOTO (U3HYECKOTO
OmbITa (IKCIEPUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMUMAaThb M  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUIYaJIbHOM pPaOOThl MpU PEIIEHHMH KOHKPETHOH (hU3HUeCcKOn
poOJIEMBI;

OPUHUMATh 1€ COBMECTHOW JI€SITEIbHOCTH, OpPraHU30BbIBATH
JNEUCTBUA MO €€ JOCTHXKEHUIO: paclpeiesaTh poju, 00CyXAarb
MPOIIECCHl U PE3yJbTaThl COBMECTHOM paboOThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIFOJICH;

BBINIOJIHATH CBOKO YacTh padOThI, JOCTUras KaueCTBEHHOIO pe3ysbrara
[0 CBOEMY HAIPaBJICHUIO M KOOPJAWMHUPYS CBOM JECUCTBUS C JPYyTUMU
YJICHAMH KOMaH/bl;

OLICHMBATh Kay€CTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

PeryJIHTI/IBHLle YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJISITh  MPOOJEMbl B JKM3HEHHBIX M  YYEOHBIX CHUTYalMsX,
TpeOyIOUX JIUIs pelieHns (PU3NYECKUX 3HAHMIA;

OPUEHTUPOBATHCS B Pa3JIMYHBIX MOAXOJAX NPHUHATHUS peuIeHUui
(MHIMBUAYaAJIbHOE, IPUHITHE PEIICHUs B TPYIIE, NPUHATHE PELICHUN
rpynmom);

CaMOCTOATEJIBHO COCTABIIATh AJITOPUTM pelIeHUs (pU3nyeckoil 3aaauu
WIA IIJaHa MCCIENOBAaHUS C YYETOM MMEIOLIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejjaraeMble
BAapUAHTHI PELICHUM;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILIECHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbLHBIN NHTEJJIEKT:



JlaBaTh AJEKBAaTHYI OIIEHKY CHUTyallud W T[pemjararb IUlaH €€
U3MEHEHUS,

OOBSACHITh MPUUUHBI JOCTHKEHUSI (HEIOCTHXKEHUS) pe3y/IbTaToB
JeSTENbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ1 BBIIOTHEHUS
(U3MYECKOTO HCCIENOBAHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIbCTB, U3MEHUBILIUXCS CUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3Y/IbTaTa UEIN U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO JIPYroro 4ejaoBeKa B XO/I€ CIIOpa WK JUCKYCCUU
Ha HAyYHYIO TeMY, IOHUMATh MOTUBBI, HAMEPCHHUS M JIOTHKY JIPYTOro;
NPU3HABATh CBOE MPABO HAa OLWIMOKY NpPH PELICHUU (PU3NYECKHUX 3a7ad
VI B YTBEPXKACHUSAX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO JIPYToro.

HPEIMETHBIE PE3YJIbTATDBI

K koHuy oOyueHuss B 7 KJjiacce NpEAMETHBIE PE3yJbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y OOYHAIOLIUXCS YMEHUM:

UCIIOJIb30BATh MOHATUA: (PU3NYECKHME M XUMHYECKUE SIBJICHUS,
HaOI0ZIEHUE, HKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPOE,
KUJKOE, Tra3000pa3HOE), MEXaHUYECKOE JBM)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJUHEHHOE), TPAEKTOPHs, PAaBHOACUCTBYIOIIAS
cuna, Jgedopmanus  (ympyras, —IUJIacTU4YEcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuarh saBieHud (audQy3usa, TEIIOBOE JBUKEHUE YaCTHUIL
BELIECTBA, PABHOMEPHOE JIB)KEHHE, HEPAaBHOMEPHOE JIBHXKECHHE,
MHEpLMsA, B3aUMOJCUCTBUE TEJ, pPABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OChbIO0 BpAIlEHUsA, IepejJada JaBJICHUS TBEPABIMU
TeJlaMu, >KUAKOCTSAMH M Ta3aMu, aTMoc(epHOE AaBIICHUE, IJIaBaHUE
T€J, MpPEBpallleHUs] MEXaHUYECKOW HHEPruy) IO ONUCAHUIO HX
XapaKTepHbIX CBOWCTB M HA OCHOBE OINbBITOB, JAEMOHCTPUPYIOIIHMX
JTAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh IMPOSBIECHUE W3YYEHHBIX (U3UYECKUX SIBICHUH B
OKpYy>XaroluleM MHpE, B TOM 4uciie (PU3NYECKHUE SBJICHUS B MPUPOE:
NPUMEPHI JBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KMBOM M HEXUBOUN
NpUpose, ACUCTBUE CHIIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSHUE
aTMOC(EpHOro AAaBJICHHS HA XKUBOM OpPraHM3M, IUIaBaHUE PbIO, pbluaru
B TEJE YEJNOBEKa, MPU ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIJICTSATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3NUECKUX
SBJICHU;

ONKCHIBaTh HM3yUYEHHbIE CBOWCTBA Tel U (U3MYECKUE SIBICHUS,
UCTIONB3ysl (U3MYECKUEe BEJIMYUHBI (Macca, OOBEM, IIOTHOCTH
BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CWJa TPEHUs, JAaBiieHue (TBEPIOro Tea,
XKUJKOCTH, Ta3a), BbITAJKHUBAIOUIAs CHJIA, MEXaHW4yeckas padora,
MOIITHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KOA(P(PHUIHUEHT TMOJIE3HOrO
JIEHCTBUSA MEXAHU3MOB, KHHETUYECKas U MOTEHUHUANIbHAS SHEPIUs), pU
ONMHMCAHUM MPABUIBLHO TPAKTOBAaTh (PU3UUECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI (PU3NYECKUX BETMYMH, HAXOUTh
(GopMyJibl, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIMYUHY C IPYTUMU



BEJIMYMHAMHM,  CTPOUTh  TIpaUKU  HU3YYEHHBIX  3aBUCHUMOCTEU
(bU3UYECKUX BEIUYMH;

XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3UYECKUE SBJICHUS W IPOLECCHI,
UCIIONB3Ys MIpaBUiia CIOXKEHUS CUJl (BJOJIb OAHOM mpsiMoit), 3akoH ['yka,
3akoH [lackams, 3akoH ApxuMmena, MNPaBWIO PABHOBECHS pblyara
(6moka), «3070TO€ TPaBUIIO» MEXaHUKH, 3aKOH  COXpPaHCHUS
MEXaHMYECKOM SHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllMChIBaTh €r0 MATEMAaTUYECKOE BbIPAKECHHUE;

OOBACHATh (PU3HYECKUE SIBICHUS, MPOLIECChl U CBOICTBA TEN, B TOM
yyclie W B KOHTEKCTE CHUTyalUd MPAKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh MPUYMHHO-CIEJICTBEHHBIE CBA3M, CTPOUTH
oObsicHEHUE M3 1—2 JIOTMYECKUX LIAroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBA  ()M3MYECKUX  SIBICHHUH, (QU3NYECKUX  3aKOHAa  WJHU
3aKOHOMEPHOCTH;

pemars pacu€THele 3aAadyd B 1—2 JAEUCTBUSA, WMCIOJB3YS 3aKOHBI U
dbopmyibl, cBs3bIBarONUE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIOBHSI  3aJlaud  3aluChiBaThb KpPAaTKOE YCIOBHUE, IOJCTaBIAThH
¢u3nyeckue BeIMYUHBI B ()OPMYJIbI U MPOBOAUTH PaCUEThl, HAXOIUTh
CIPABOYHBIE JAHHBIE, HEOOXOAMMBIC IJIs pELIEHUs 3a7ay, OLCHUBATh
PEATUCTUYHOCTD MOJIYYEeHHOU (PU3NYECKOM BEJIMYUHBI,

pacno3HaBaTh MpOOJEMbl, KOTOPHIE MOXHO PELIUTh IPU [OMOIIU
(Gu3MYECKUX METOJOB, B OINHUCAHUM UCCIEIOBAaHUS  BBIJIEIAThH
MIPOBEPSIEMOE MPEIOI0KEHUE (rumoresy), paznuyarb 151
MHTEPIPETUPOBATh MOJYUYEHHBIN PE3yabTaT, HaXOJUTh OIIMOKH B XOJ€
OIbITA, JIeJIaTh BBIBOJIBI 110 €r0 PE3yJbTaTaM;

IPOBOAWTH ONBITHl 1O HAOMIOAEHUIO (U3UUECKUX SIBICHUM WU
(¢u3UYEeCKUX  CBOWMCTB  TeII: dbopMynupoBaTh  MPOBEPSiEMbIC
NPEANoNIOKEeHHs,,  coOuparb  yCTAaHOBKY M3  MPEUIOKEHHOIO
000pyI0BaHUs, 3alIMCHIBATh X0 OIbITAa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh MPSMbIE MU3MEPEHUsl PACcCTOSHUSA, BPEMEHM, MacChl Tela,
o0béMa, CWJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIIOTOBBIX M
nu(ppOBBIX MPUOOPOB, 3AMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aJIaHHOM a0CONIOTHOM MOTPEIIHOCTH U3MEPEHUM;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3MYECKOW BETUUHHBI
OT JPYroi ¢ UCHOJIb30BAHUEM IPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBHXKYLIETOCs Tejla OT BPEMEHHU JIBHXKEHHS Tena, CHIIbI
TPEHUsI CKOJBXKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJXA CONPUKOCHOBEHUS
T€J, CUIbl YIIPYTOCTH OT YAJMHEHUS NPY>KUHbI, BHITAJKUBAIOLIEH CHJIIbI
OoT 00bEMa MOTrpyKEHHOM YaCTU TeNla U OT IJIOTHOCTH YKUJKOCTHU, €€
HE3aBUCUMOCTM OT IUIOTHOCTM Te€Jla, OT DIyOMHBI, Ha KOTOPYIO
IIOTPY>KEHO TEJIO, YCIOBUM IJIABAHUS TEJI, yCIOBUM PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaTh B IJIJAHUPOBAHMM Y4E€OHOTO HCCIIEIOBAaHUS,
coOuparb  yCTAaHOBKY U  BBINOJHATH  HM3MEPEHMs,  CIeays
NPENJIOKEHHOMY  IUIaHy, (UKCUpPOBaTb PE3YyJIbTAThl  IMOJyYEHHOU
3aBUCUMOCTH (DU3NYECKHX BEJIMYMH B BHJIE NPEJIOKEHHBIX TAOIHI] U
rpauKoB, JeNaTh BHIBOJIBI IO PE3YJAbTaTaM HCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKHX BEJIUYUH (IUIOTHOCTh
BELIECTBA JKUJKOCTH W TBEPAOrO TeJja, CUja TPEHUS CKOJbXKEHUS,
JABJI€HUE BO3AyXa, BBITAIKUBAIOLIAS CWUJIA, JICHCTByIOIIAs Ha
NOTPYKEHHOE B KUAKOCTH TENO, KOA(OUIMEHT MOJE3HOro JACUCTBUS



K

IPOCTBIX MEXaHU3MOB), CIleAys NPEIJIOKEHHOW WHCTPYKIMUHU: MpHU
BBINIOJIHEHUU U3MEPEHHI cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAYEHNE NCKOMOMW BEJIMYUHBL;

coOnoiaTh MpaBuja TEXHUKM O€30macHOCTH Ipu  pabore ¢
71a00paTopHBIM 000PY/IOBAHUEM;

yKa3bIBaTh MPHUHIIUIIBI JEHCTBHUS MPUOOPOB U TEXHHUUECKHUX YCTPOUCTB:
BECHl, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIINECS COCYIbl, OAPOMETP,
phIYar, MOABMKHBIN U HEMOABM)KHBIN OOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepru30BaTh MPHUHILMUIBI JACHCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOA Ha HX ONHUCAHMS (B TOM YHCIIE:
NOJIIMIHUKHA, YCTPOMCTBO BOIONPOBOAA, THUIPABIMYECKUN Mpecc,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETP), HUCIOIb3Ys
3HaHMSI O CBOMCTBaX (DU3MYECKUX SABJICHUA UM  HEOOXOIHUMBbIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTHL TMpUMEPHl  (HAXOAUTh WHPOpPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
YKU3HU JUIsl oOecrieueHus: 0e30MacHOCTH MPU 00pallleHnu ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COONIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOILLEH CPEE;
OCYLIECTBJISATh OTOOpP HCTOYHUKOB HH(popmanuu B MHTepHere B
COOTBETCTBMM C 3aJaHHbIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHWM M MyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHKOB
BBIACNIATh WH(OPMALIMIO, KOTOpas SABIAETCS IPOTUBOPEUMBOM WIIU
MOJKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BATh  IMPU  BBIMNOJIHEHUM  Y4YEOHBIX 3aJaHUM  HAy4HO-
NOMYJISIPHYIO  JINTEparypy (PU3NYECKOro COAEp)KaHUsl, CIPABOYHbBIC
MaTepuanbl, pecypchl ceTu VIHTepHeT, BiaAeTb NpuUéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHHsl MHPOPMALUU W3 OAHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KPAaTKHME MUCHBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHMKOB MH(pOpMaLUU (GU3HUECKOTO COACPKAHUS, B
TOM 4ucie NyOIWYHO Jenarbk KpaTKHe COOOLIEHUS O pe3yibrarax
NPOEKTOB WM YYEOHBIX MCCIENOBaHWI, MpPU 3TOM TIPaAMOTHO
UCIIOJIb30BATh M3YYEHHBIM MOHATUHHBIN anmapar Kypca (U3UKH,
COINPOBOXKJATh BBICTYIUICHUE MPE3EHTALUEN;

IPU BBIOJIHEHUHM Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHUNA pacupeneisiTh
00S13aHHOCTH B TPYyNIE€ B COOTBETCTBUHU C MOCTABJIECHHBIMHU 3aJayaMH,
CIIEOUTh 3a BBINOJHEHUWEM IUIaHA JEHCTBUM, aJIEKBaTHO OLEHUBATh
COOCTBEHHBIH BKJAJ B JEATEIBHOCTh TPYIIIbI, BBICTPanWBaTh
KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBAS MHEHHE OKPYKAIOIIHX.
KOHIly OOy4yeHHMs B 8 KJj1acce INpEAMETHBIE pe3yibTaTbl HA 0a30BOM

YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y OOYHAIOLIUXCS YMEHUI:

UCIIOJIb30BATh IOHATHS: Macca M pasMepbl MOJEKYJ, TEIUIOBOE
JBW)KCHHE aTOMOB M MOJIEKYJl, arperaTrHble COCTOSIHUS BELIECTBa,
KpUCTAJUIMYECKUE U aMOp(HBIE TeJla, HACBIIEHHbIN U HEHACHIIICHHBIN
nmap, BJIQXHOCTb BO3JyXa, TeMIeparypa, BHYTPEHHss DJHEPIUs,
TEIUIOBOM  JIBUrareib, JJIEMEHTAPHBIA  JJIEKTPUYECKUH  3apsi,
DIIEKTPUYECKOE TI0JIE, IPOBOJHUKH M JHUDJIEKTPUKH, THOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuuarh sBICHUS (TEIUIOBOE PACUIMPEHUE U CKATHE, TEILIONepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBAHUE, KANWUIAPHBIE  SBIICHUS,



UCIIapeHue, KOHJICHCAIIMS, IUIABJICHUE, KpUCTaJUIM3alus
(oTBepaEBaHME), KUIEHWE, Terlonepenaya  (TEIONPOBOAHOCTb,
KOHBEKLIMS, U3JIyYEHHE), FEKTPHU3aLUs TEJ, B3aUMOJICUCTBHUE 3apsii0OB,
JEUCTBUS AIIEKTPUUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJICCTBUE MarHUTOB, JEHCTBUE MATHUTHOTO MOJIA HA TPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIHS) IO OMUCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE
SBJICHUE;

pacno3HaBaTh IMPOSBIECHUE W3YYEHHBIX (U3UUYECKUX SIBIECHUH B
OKpYy>XaroluleM MHpE, B TOM 4uciie (PU3NYECKHUE SIBJIECHUS B MPHUPOE:
MOBEPXHOCTHOE HATSDKEHHE M KallWJULSIPHBIE SIBJICHUS B IPHUPOJE,
KpUCTaUlbl B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHUE pOCHI, TyMmaHa, UHEs, CHera,
ANIEKTPUYECKUE SBICHHUS B arMocdepe, dIEKTPUUECTBO KUBBIX
OpraHMW3MOB, MAarHMUTHOE TIoJie 3emMiM, JApeild MOoICoB, POJb
MarHUTHOTO MOJIS JUIsl KU3HU Ha 3emiie, MOJSIPHOE CHSIHUE, TIPH 3TOM
NEpPEeBOJUTh  MPAKTHYECKYIO0  3a7adyy B  y4eOHYIO,  BBIIEIATh
CYILIECTBEHHbIEC CBOMCTBA (MpHU3HAKHU) (PU3UYECKUX SIBJICHUN;
ONMCHIBaTh M3YyUYEHHbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCTIONIb3YSl  (PU3MYECKHEe BEIUYMHBI  (TEMIlepaTypa, BHYTPEHHSs
DHEPrus, KOJWYECTBO TEIUIOTHI, YIElbHas TEIIOEMKOCTh BEIIECTBA,
yIelbHas TEIIOTa IUIABJICHHUA, yAENbHAs TEIIoTa napooOpa3oBaHUs,
ylenbHasi TEIuIoTa CropaHus TOIUIMBA, KO3(PPUUMEHT MOJE3HOro
JIECTBUSA TEIJIOBOM MAILIMHBI, OTHOCUTENbHAs BIAXKHOCTb BO3/yXa,
ANIEKTPUYECKUI 3apsjl, CHJIa TOKa, D3JIEKTPUUYECKOE HaNpsHKEHHE,
CONPOTHUBIICHUE NPOBOAHMKA, VYIEIbHOE COMPOTHBICHHE BELIECTBA,
paboTa U MOIIHOCTh AIEKTPUYECKOTO TOKA), IPU ONUCAHUU MPABUIBHO
TPAKTOBaTh (PU3UUYECKUN CMBICI UCIOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS
U €IMHULIBI (PU3UYECKUX BEIIMYMH, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOILNE
JAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETNYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHHUS U IPOLECCHI,
MCIIOJIb3YSl OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUn
CTPOEHHS BEIIECTBA, IPUHLIUII CYNEPIIO3UIIMH MO (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHWs 3apsjia, 3akoH Oma ajig ydacTKa LIEMH,
3akoH [[xoyns—JleHna, 3aKOH COXpaHEHMs DHEPTUH, NPU HTOM JaBATh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MareMaTuyecKoe
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TE, B TOM YHUCJE U B
KOHTEKCT€  CHUTyalluii  NPAaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIECTBEHHBIE CBA3U, CTPOUTH O0BsICHEHUE U3 12
JIOTUYECKHUX LIAroB ¢ OMOpOil Ha 1—2 U3yUYEeHHBIX CBOMCTBA (PU3NUYECKHUX
ABJICHUH, (PU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarbs pacu€THble 3aJadyd B 2—3 JCUCTBUSA, HCIOJb3YS 3aKOHBI U
dbopmyibl, cBs3bIBaIONIUE (PU3NUYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a
YCIIOBHSI 3a/1a4Ml 3allMChIBATh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK
JAHHBIX I pEeLIeHUs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYJIbI,
HEOOXOMMBbIE JUIsl €€ pElIeHHs], TPOBOAMTH PACYETHI M CPaBHUBAThH
NOJIy4YEeHHOE 3HAueHue (PU3NYECKON BEIMYMHBI C HM3BECTHBIMU
JTAHHBIMU;



pacno3HaBaTh MpOOJEMBbl, KOTOPHIE MOXHO PELIUTh IpPU I[OMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Yysl ONMHUCAHHE UCCIEI0BAaHUsA, BBIIEIAThH
IIPOBEPSAEMOE NPEIIOJIIOKEHUE, OLICHUBATh MPABUIBHOCTh MOPSAIKA
IIPOBEJICHUS UCCIIEI0OBAHHUS, IENAaTh BHIBO/IBI;

IPOBOAWTH ONBITHl 1O HAOMIOAEHUIO (U3UUECKUX SIBICHUM WU
(bu3NYECKUX CBOWCTB TeN (KalmWUISpHbIE SBJIECHUSA, 3aBUCUMOCTh
JABJIEHUS BO3/yXa OT €ro 00bEMa, TeMIeparypbl, CKOPOCTH Mpouecca
OCTBIBAHMSI M HArpeBaHMsl NpPH M3IYYEHUU OT I[BETa H3JIydarouiei
(mornomiaroiie) MOBEPXHOCTH, CKOPOCTb HCHApPEHUs BOJbI  OT
TEeMIIepaTypbl KUJKOCTH U IUIOLIAAU €€ MOBEPXHOCTHU, AJIEKTpHU3ALUs
TE€1 W B3aUMOJEWCTBHE OJIIEKTPUUECKUX 3apsAJ0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3allMsl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACWCTBUS MarHUTHOTO TMOJS HAa MPOBOAHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHWTa, CBOMCTBA AJIEKTPOABHUIATENSl MOCTOSHHOIO
TOKa): (OpPMYIUpPOBATh MPOBEPSEMbIe MPEANOIOKEHUS, COOUparh
YCTAHOBKY U3 MPEJI0KEHHOTO 000pYAOBAaHMSI, OMIMUCHIBATH XOJ OIbITA U
(GhopMyIupOBaTh BHIBOJIBI;

BBIIIOJIHATh ~ MPSIMbIE  M3MEPEHHUS] TEMIEPATypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/lyXa, CWJbl TOKa, HAIPSOKEHUS C MCHOJIb30BAaHUEM
aHAJIOrOBbIX MPUOOPOB U JATYUKOB (PM3MUECKUX BEIMYMH, CPABHUBATH
pe3ysbTarhl  M3MEpEeHH ¢ y4€ToM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKOW BETUUHHBI
OT JpPYyrod C HCIOJIb30BAHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTH
CONPOTHUBIICHHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJH IMOIMNEPEYHOIo
CEUEHHUs] U YIEIbHOTO CONPOTUBIEHUS BELIECTBA MPOBOJHUKA, CHUIIbI
TOKa, WAYILIEro 4epe3 MPOBOJHUK, OT HAIPSHKEHUS Ha MPOBOJHUKE,
HCCJIeIOBAaHUE IIOCIEAO0BATEIBLHOI0 W MNapaJIeIbHOIO0 COEIMHEHUN
IIPOBOJAHUKOB): IUIAHUPOBATh HCCIEAOBAHHME, COOMpaTb YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUs, CIIeAys MPENJOoKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yabpTarbl MOJYYEHHOM 3aBUCUMOCTH B BUJE TaOMULl U TpadHKOB,
JIeNaTh BBIBOJIBI IO PE3YJbTaTaM HCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBIE M3MEPEHMS (PU3NYECKHX BENMYMH (yIeabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBICHHE MPOBOJHUKA, paboTa H
MOIIIHOCTb 3J€KTPUYECKOrO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHOW WHCTPYKIIHH,
Y BBIUHCIISATh 3HAYEHUE BEIUYHHBI;

coOnoiaTh MpaBuja TEXHUKM O€30macHOCTM Ipu  pabore ¢
71a00paTopHBIM 000PY/IOBAHUEM;

XapaKTepU30BaTh MPUHLMUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHUCAHMS (B TOM YHCIIE:
CUCTEMA OTOIUJIEHUS IOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIIEPMETD,
BOJIETMETP, CUETUUK AIIEKTPUYECKON SHEPIHUH, SJIEKTPOOCBETUTEIIbHbBIE
puOOPBHI, HarpeBaTeNbHbIC AIIEKTPONPUOOPHI (mpuMepsl),
ANIEKTPUYECKUE TPEAOXPAHUTENH, SJIEKTPOMATHUT, 3JIEKTPOABUTATEIb
MIOCTOSIHHOTO TOKa), HWCIOJIb3ysd 3HaHUS O CBOMCTBaX (PU3MUYECKHX
ABJICHUN U HE0OX0IMMbIe (PU3HMUYECKHE 3AaKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMATUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHMs, FMEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI JIEKTPUUYECKHUX



Hened ¢ MOCHeNOBaTelIbHbIM W MapajuieIbHbIM  COEIUHEHUEM
AJIEMEHTOB,  pa3iauyasl  yCJIOBHbIE  OOO3HAYEHUS  DJIIEMEHTOB
ANEKTPUUECKUX LETIEH;

* MPUBOAUTH TpHUMEPbl (HAXOAUTh HWHGOOPMALMIO O MpPUMEpax)
MPAKTUYECKOTO MCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU U9 0o0ecrieueHus 0€30MacHOCTH MpU 0OpallleHUH ¢ MpuodopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3[J0POBbS U COONIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpee;

* OCYIIECTBIATh IOUCK HH(POpMAUU (PU3HYECKOTO COAEpKaHUA B
WNHTepHeTe, Ha OCHOBE HMMEIOLIMXCA 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHHMKOB  BBIJAEIATh HMH(GOPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON UITU MOXKET OBITh HEJOCTOBEPHOI;

* WCMOJNb30BaTb MPHU BBINOJIHEHUM YYEOHBIX 3aJlaHUid  HAy4dHO--
NOMYJISIPHYIO JINTEpaTypy (PU3NYECKOro COAEp:KaHUsl, CIPABOYHbBIC
MaTepuanbl, pecypchl ceTu VIHTepHeT, BiaaeTb MpUEéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHsl MHPOPMALUU W3 OAHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

* CO3JaBaTh COOCTBEHHbIE NMUCbMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
o0o6mass uHGOPMAIMI0O U3 HECKOJbKMX HCTOYHHUKOB (DU3NYECKOTO
COJEp)KaHUsS, B TOM YHUCIE MYyOJIUYHO TPEACTABIATh PE3YJIbTaThl
NPOEKTHOW WJIM  HCCIEAOBATEIbCKOW  JIEATENIHOCTH, MPU 3ITOM
rPaMOTHO MCIIOJb30BaTh HW3YUYCHHBIM NOHATUMHBIA ammapar Kypca
(U3HKH, COMPOBOKIATh BHICTYIUICHHE NPE3EHTAL[UEH;

* [pU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCICHOBAHUN (PU3HUECKUX
IIPOLIECCOB PaCIPENEATh 00SA3aHHOCTU B TPYNIE B COOTBETCTBHH C
MOCTABJICHHBIMM 33Jla4aMHM, CJICIUTh 3a BBIIIOJIHEHUEM IUIaHA ACHUCTBUI
U KOPpPEKTUPOBaTh €ro, aJeKBAaTHO OLICHMBAaThb COOCTBEHHBIM BKJIaja B
JeSATENbHOCTh IpyNIbl, BBICTPaUBaTh KOMMYHUKATUBHOE
B3aUMOJICHCTBUE, MTPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K koHmy oOyueHuss B 9 kJjiacce NpeAMETHbIE PE3yJbTarbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD y OOyHAIOLIUXCS YMEHUI:

* WCNOJNb30BaThb MOHATHS: CHUCTEMa OTCY€Ta, MarepuanbHas TO4Ka,
TpPaeKTopus, OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBUKEHUS,
nedopmanus (yrnpyras, IiacTU4ecKas), TPeHHE, LEHTPOCTPEMUTEIBHOE
YCKOPEHUE, HEBECOMOCTb U MEPErpy3Ku, LUEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPAOINO Tela, pPaBHOBECHE,
MEXaHMYECKUE KoJieOaHUsl W BOJIHBI, 3ByK, HH(QPA3BYK U YJIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJH, CBET,
OMM30pYKOCTh M JQJIBHO30PKOCTb,  CHEKTPbl  WCIYCKaHUA U
norjoiieHus, anbda, OeTta- U raMMa-u3IyuyeHHs, HU30TOIbI, sJIepHas
HHEPreTUKa;

* pasnuyarb SABJIEHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUXKEHUE, CBOOOIHOE
najeHue  TeJ, PAaBHOMEPHOE  JBMKEHHME IO  OKPY>KHOCTH,
B3aUMOJICCTBUE  TEJ, pPEaKTUBHOE JBW)XXEHHE, KoJieOarelbHOe
JBIKEHUE (3aTyXalolllMe€ W BBIHY)XJICHHbIE KoyeOaHus), PpPE30HAHC,
BOJIHOBO€  JIBIDKEHHME,  OTpaXE€HUE  3ByKa,  MPSAMOJMHEHHOE
pacnpoCTpaHEHUEe, OTPAXEHUE U TNPEJIOMIIEHHE CBETa, IIOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIO’KEHUE OEIoro cBeTa B CHEKTP U
CIIO)KEHHME CIHEKTPaJbHBIX I[BETOB, IUCIEPCHUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa M3ITyUYEHHS)



[0 ONHMCAaHUIO HUX XapPaKTEPHbIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3HUECKOE SIBJICHUE;

pacno3HaBaTh IMPOSBIECHUE W3YYEHHBIX (U3UUYECKUX SIBICHUH B
OKpy>XarouieM Mupe (B TOM 4uciie (PU3HYECKHUE SBJICHUS B IMPUPOJE:
OPWIMBBlL W ODIMBBL, JBUWKEHUE TulaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKUE BOJIHBI, I[yHaMH, 3XO,
[[BETa TeJI, ONTUYECKUE SIBJICHUS B MIPUPOJIE, OMOJOTUUECKOE JICUCTBUE
BUJIUMOT0,  yIbTPA(UONETOBOIO W  PEHTICHOBCKOTO  U3IyYEHHI,
€CTECTBEHHbIA  PAJAMOAKTHBHBIM  (OH,  KOCMHYECKHE  JIyuH,
paJMOAaKTUBHOE  W3JIyYEHHE MPUPOAHBIX MHMHEpAJoB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIYyYEHUH Ha OpraHu3M 4YeloBeKa), IpH 3TOM
NEpPEeBOJUTh  MPAKTHYECKYIO0  3a7adyy B  y4eOHYl0,  BBIJIEIATh
CYILIECTBEHHbIC CBOMCTBA (MpHU3HAKHU) (PU3UYECKUX SIBJICHUN;
ONMCHIBaTh M3YyUYEHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS,
UCIOJIb3YSl (PU3MYECKUE BETUYMHBI (CpPEHSsI U MTHOBEHHAasi CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBHXKEHHH, YCKOPEHUE, ITepeEMELIEHUE, MY Th,
yIJIOBasg CKOPOCThb, CWJIa TpPEHMs, CWJIa YNPYTrOCTH, CHJIA TSKECTH,
YCKOpEHUEe CBOOOJHOIO MaJIeHUs, BEC Tella, UMIYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHWYeCKas paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPrUs
Teja, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAs YHEPrUs
CKaToOll TpPYKUHBI, KUHETHUYECKAash HSHEPrus, IOJHAs MeXaHu4yecKas
SHEpPrus, NEpPUOoJ M 4YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKAa3aTelb MPEIOMICHUS
Cpelbl), MPU ONUCAHWU MPABWIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS] W EAMHMIBI (PU3NYECKHUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIUYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH TIpaduKU H3yUEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEJIHYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHHUS U IPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIMUI CYHEPIO3UIMN CUJI, TPUHIMI OTHOCHUTENbHOCTU [amuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHbI OTPAKEHUS U
NPEJIOMIIEHHSI CBETA, 3aKOHbI COXPAHEHUs 3apsAJ0BOrO M MAacCOBOIO
qyycel MpU SAJEPHBIX pEaKUMsX, I[pPU OSTOM JaBaTh CJIOBECHYIO
(bOpMyJIMPOBKY 3aKOHA M 3alMChIBATH €M0 MAaTEMATHUYECKOE BBIPAKEHUE;
OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCT€  CHUTyalluii  NPAaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—
3 JOrMYecKMX IIaroB € ONOPOM Ha 2-3 W3Y4YEHHBIX CBOWCTBA
(bu3nYeCcKuX SIBICHHUM, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiare pacy€THble 3aj7aud  (OMUpAIOIIMECSs Ha CcucteMy u3 2-3
YpPaBHEHUH), HUCHONb3ysd 3aKOHbI M (OpPMYyNbI,  CBSI3BIBAIOIINE
(¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHajau3a YCJIOBHUS 3aJayu
3alAChIBaTh ~ KPATKOE  YCJIOBHME, BBIABIATH HEJOCTAIOLIUME WU
M30BbITOYHBIE JaHHbIC, BbIOMpATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBbIE
JUIsL pellieHus, MPOBOJIUTH PACYETHI M OLIEHMBATh PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAYeHUS (PU3NUYECKON BETUUMHBL;

pacno3HaBaTh MpOOJEMBbl, KOTOPbIE MOXHO PELIUTh IpPU I[OMOIIU
(U3HYECKUX METOJIOB, HUCIIOJIb3Yysl ONMHUCAHUE UCCIEI0BaHUsA, BBIIEIAThH
IIPOBEPSAEMOE NPEIOJIIOKEHHE, OLICHUBATh MPABUIBHOCTh MOPSAIKA



NPOBEACHUS WCCIEAOBAaHUS, JeNaThb BBIBOABI, HWHTEPIPETUPOBATH
pe3yabpTaThl HAOMIOAEHUI U ONIBITOB;

IPOBOJUTh OMNBITHI MO HAOMIOACHUI0 (U3MUECKHX SIBICHUN WU
(bu3nYecKuX CBOMCTB Te (M3ydyeHue BTOporo 3akoHa HbloTOHA, 3aKkOHA
COXPAaHEHHMS PHEPIHH, 3aBUCUMOCTh Mepuoja KojeOaHUil Mpy>KUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJbIX KoJeOaHUM, MNPSAMOJUHEMHOE PACHPOCTPAHEHUE
CBETa, pas3joXeHue Oeyloro cBeTa B CIHEKTp, H3y4YEHHE CBOICTB
M300paKeHUs B IIOCKOM 3€pKajie U CBOMCTB M300pakeHUsI ITpeIMETa B
coOuparolel JMH3e, HaOM0ACHUE CIUIOIIHBIX U JUHEHYaThIX CIEKTPOB
U3ITYYEHHUSI): CaMOCTOSITEIBbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOIO
Habopa O0OOpy/HOBaHUS, OMHCHIBATH XOJ] OMbBITA W €r0 PE3yJbTaThl,
(GhopMyIupOBaTh BHIBOJIBI;

OPOBOJIUTh TPU HEOOXOMMMOCTH CEPHI0 TMPSMBIX H3MEPEHHUH,
ompeNensisi CpeHee 3HaueHUE u3MepsieMol BeluuuHbl ((OKyCHOE
paccTrosiHue coOuparolieil JuH3bl), OOOCHOBBIBATH BBIOOP cIocoOa
u3MepeHus (M3MEepUTENBHOTO PUOOpa);

IPOBOAUTH HCCIEAOBAHME 3aBUCUMOCTEN (DU3MUYECKUX BEJIMYMH C
UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHU
[P PaBHOYCKOPEHHOM JIBJKEHUU 0€3 HayaJbHOW CKOPOCTH, MEpuoja
KOJIeOaHWH MaTeMaTHYeCKOTO0 MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH
yIJIa OTPaKEHUS CBETa OT yIIa MaJIEHUs U yIvia NPeJOMJICHUs OT yIja
NajieHus): IJIAHUPOBATh MCCIEJOBAHUE, CaMOCTOSITEIbBHO COOUpAaTh
YCTAHOBKY, (PUKCHUPOBAaTh pe3yJbTaTbl MOJYYEHHOW 3aBUCHMOCTHU
(bu3UYECKUX BEIMYMH B BUJE TAONUI] U TpaUKOB, JejaTh BBIBObBI 1O
pe3yabpTaraM UCCIeA0BAHMS;

IPOBOJIUTh KOCBEHHBbIC M3MEpEHUs (PU3UUECKUX BEIUYUH (CpemHsis
CKOPOCTb M YCKOPCHHE Telld MPH DaBHOYCKOPCHHOM [BIDKCHHH,
YCKOpEHUE CBOOOJHOrO MaAeHUs, )KECTKOCTh MPYKUHBI, KOAPPULIUEHT
TPEHUSl CKOJIbKEHHUSA, MEXaHW4yeckass padoTa M MOUIHOCTb, 4acTOTa U
nepuosn KojeOaHWH MaTeMaTHYecKoro W TPY>KHHHOTO MAasTHUKOB,
ONTHYECKas Cuja COOMpAOIIEeH JIMH3BL, pPaJUOAKTUBHBIA (POH):
IUIAHUPOBATh U3MEPEHUS, COOMPATh FKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIONHATh ~ M3MEPEHUs, CIeAysd NPEUIOKEHHOW  HMHCTPYKIIHH,
BBIUMCIISTh 3HAU€HWE BEIUYMHBI U aHAIM3UPOBATh TOJTYUYCHHBIC
pPEe3YyAbTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHNUI;

coOnoaTh MpaBuja TEXHUKM O€30macHOCTM Ipu  pabore ¢
1a00paTopHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKH HM3YYEHHBIX (U3MYECKUX MOJEIICH:
MaTepualibHasg TOYKa, a0COIIOTHO TBEPJAOE TEJO, TOYEUHBIH MCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJEJb aToOMa, HYKJIOHHAas
MOJIEIb aTOMHOTO $71pa;

XapaKTepru30BaTh MPHUHIMUIBI JACUCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa WX OMUCAHUS (B TOM YHUCIE:
CHOUAOMETP, JATUYUKHU TOJOKEHHS, PACCTOSHUS W YCKOPEHMs, pakerTa,
9XO0JOT, OYKH, HEpHUCKON, (oToanmapar, ONTUYECKHE CBETOBOIbI,
CHEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), UCHONB3ysS 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUH U HEOOXOAUMBbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJb30BaTh CXEMbl M  CXEMarWuyHble PUCYHKH  HW3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPHUTETBHBIX npuOopoB u



TEXHOJOTMYECKHX MPOLECCOB MPU PELIEHUU YUEOHO-IPAKTUUYECKUX
3aJla4, ONTUYECKUE CXEMbI JJI1 MOCTPOCHHS M300paKEHH B TJIIOCKOM
3epKajie U coOMparoIen JIH3E;

OPUBOAUTH NpUMEphl  (HAXOIUTh HMHPOPMALMIO O IpUMeEpax)
MPAKTUYECKOTO MCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMN
YKU3HU JUIsl oOecrieueHns: 0e30MacHOCTH MPU 00pallleHuU ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3[J0POBbS U COONIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpee;
OCYLIECTBIATh NOMCK HMHGOpMaLMK (PUINYECKOr0 COAEpKAHUS B
WNuTepHeTe, caMOCTOSATENbHO (OpPMYNHpysl TMOMCKOBBIM  3ampoc,
HAaXOIWUTh  IyTH  OMNpEACNICHUS  JOCTOBEPHOCTH  IOJyYEHHOU
MH(pOpPMALIMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM W JIONOJHUTEIbHBIX
HMCTOYHUKOB;

UCIIOJIb30BATh  IMPU  BBIMNOJIHEHUM  Y4YEOHBIX 3aJaHUM  HAy4HO-
NOMYJISIPHYIO  JINTEparypy (PU3NYECKOro COAEp)KaHUsl, CIPABOYHbBIC
MaTepuanbl, pecypchl ceTu VIHTepHeT, BiaaeTb NpuUéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHsl MHPOPMALUU W3 OAHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
uH(OpPMALMM U3 HECKOJIBKUX HMCTOYHUKOB (DU3UUYECKOTO COAEpPIKAHUA,
myOIMYHO PEJICTaBIATh pe3yabTaThl MPOEKTHOM WIH
UCCJIeI0BATENIbCKOM JIE€ATEIbHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BaTh
M3YYCHHBI TOHSATHIHBIA anmapar H3ydyaeMoro pasjena (QU3ukKu u
CONPOBOXKAATh BBICTYIJICHUE MPE3CHTAIMEd C Yy4E€TOM OCOOCHHOCTEH
ayTMTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosinuecTBo yacos
Ne HaunmeHoBaHue pa3iesoB JIeKTPOHHBIE (HM(POBHIE)
KonTpoubHbie IIpakTHyeckune
I/l | H TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHBIC PeCypChl
padoTsI padoTsI
Pasnen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KaI0LIero Mupa
Bbubmunoreka [IOK
1.1 O - 2
M3HKa - Hayka O MpHPOAc https://m.edsoo.ru/7f416194
bubmoreka [IOK
1.2 o 2 1
VSHHACCIHE BETHHAMHDL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4YHBIN ) 1 bubmuotexa [IOK
' METOJI IIO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6

Pasnen 2. [lepBoHayasibHbIe CBeIeHNsI O CTPOCHUM BelllecTBa

2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' p B https://m.edsoo.ru/7f416194
JIBrxenue u
2.2 B3aUMOJEHUCTBUE YaCTU 2 1 Bubmmoreka OK
' g H https://m.edsoo.ru/7f416194
BEIIECTBA
53 ArperarHble COCTOSTHUS ) bubmuotexa LIOK
' BelECTBA https://m.edsoo.ru/7f416194
Htoro no pa3aeny 5
Paznen 3. /IBu:keHne U B3aMMo/IeiicTBUE TeJl
bub6 OK
3.1 MexaHn4ueckoe JIBHKCHHUE 3 nommotexa I

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



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

10 Wueprus, macca, 4 bu6muoreka [IOK
] MJIOTHOCTD https://m.edsoo.ru/7f416194
bu6moreka [IOK
. . 14
33 Cra. Braet cu https://m.edsoo.ru/7f416194
Hroro no pasaeiy 21

Paznesa 4. laBieHue TBEPABIX TeJl, ;KUIKOCTE U ra3oB

Hasnenue. [lepenaua

41 JaBJICHUS TBEPABIMU 3 bu6muoreka [IOK
' TeIaMU, JKUIKOCTAMHU U https://m.edsoo.ru/7f416194
razaMu
bubaunoreka I[IOK
4.2 5
Jlapnetie xHAKoCTR https://m.edsoo.ru/7f416194
bub6moreka [IOK
4.3 Atvoceproe rasrenue 6 https://m.edsoo.ru/7f416194
JleficTBUE XUAKOCTH U Ta3za
4.4 Ha IOTPY:KEHHOE B HUX 7 Bubrmorexa LIOK
) py https://m.edsoo.ru/7f416194
TENO
Hroro no pazaery 21

Pa3ges S. PaGora u1 MOIIHOCTh. JHeprus

bubanoreka I[IOK
> Pabora 1 momHOCTS 3 https://m.edsoo.ru/7f416194
bub6moreka [IOK
52 Hlpoctbie MexamsMEl > https://m.edsoo.1ru/7f416194
Bbubmuoreka [IOK
. M 4
>3 eRauireckai sHeptit https://m.edsoo.ru/7f416194
Uroro no pazneny 12



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

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI' PAMME

68

12




8 KUIACC

HanmeHoBanue KoJsimuecTBo 4acoB
Ne DJIeKTPOHHBIE (LU (POBHIE)
pa3aeJioB U TeM KonTpoabHbie IIpakTuyeckune
n/n Bcero o0pa3oBaTe/IbHbIC PeCypChl
NMPOrpamMmbl padoTsbl padoThI
Pa3nen 1. TenioBble iBJIeHUS
11 CrpoeHue u cBolicTBa 7 bubnuorexa LHOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
1.2 T 21 1 5
CTIIOBBIC POLECCHl https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. JiiekTpryecKHe 1 MATHUTHbIE SIBJICHUS
DJIEeKTpUYECKHUE
21 3apsibl. 3apsSKCHHBIC 7 1 bu6mmoteka [JOK
' Tena U ux https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 ITocTosTHHBINM 20 | 7 bubnuoreka [IOK
' AIEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
24 DOneKTpOMarHuTHas 4 bu6nuotexa [JOK
' VIHJTYKIIUS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO
- 68 3 14.5

YAC

OB I10 ITPOT'PAMME



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

9 KUIIACC

HaunmMmenoBanmne KoandecTBOo yacoB
Ne DJIeKTPOHHBIE (LU (POBHIE)
pa3aeJioB U TeM KontpoabHbie IIpakTuyeckune
n/n Bcero o0pa3oBaTe/IbHbIC PeCypChl
NMPOrpamMmbl padoTsbl padoTsI
Pa3nen 1. Mexann4yeckue siBJIeHUSA
MexaHu4deckoe
1.1 BIDKEHHE U CIIOCOOBI 10 1 Enbmaotexa LOK
' A https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs
bubnuoreka [IOK
1.2 B % 20 1 3
SaMoferiersie Tet https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKkoHBI cOXpaHe 10 3
KOHBI COXpaHCHMA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexann4ueckune KoJ1e0aHUs H BOJTHBI
21 Mexanuueckue 7 3 bubmoreka [IOK
' KOJICOaHUs https://m.edsoo.ru/7f41a4a6
27 MexaHn4yecKre BOJTHBI. g 1 3 bubnmoreka [IOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasnen 3. J1eKTPOMArHUTHOE 10JI€ M YJIEKTPOMATHUTHbBIE BOJIHbBI
DJEeKTPOMArHUTHOE
31 roJic u 6 ) bubnunoreka [IOK
' JJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI



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

Htoro no pasneny

Pa3nen 4. CBeToBbIC ABJICHUA

41 3aKOHBI 6 bubaunoreka IIOK
' PacIpoOCTPaHEHH s CBETA https://m.edsoo.ru/7f41ada6
47 JIuH3bl 1 onITHYECKUE 6 bu6mmoteka [JOK
' prOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne 6emoro 3 bubanoreka [IOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no pa3aeny 15
Pa3nen 5. KBanToBbIE AABJIEHUA
Ucnyckanue u
5.1 IOIVIOIIICHUE CBETA 4 bubnnorexa LOK
’ https://m.edsoo.ru/7f41a4a6
ATOMOM
59 Crpoennie aTOMHOTO 6 bubmmoreka [IOK
' saapa https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
53 Sne € peak 7
AACpHRIe peatiunt https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pa3ges 6. [loBTopuTe1bHO-0000111a10 1M MOYJIb

IToBTOpeHue u
000011IeHNE

bubnaunoreka [IOK

6.1 9
COZEpKaHUA Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc
Uroro no pazneny 9



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

OBUIEE KOJIMYECTBO
YACOB I10 TTPOI'PAMME

102

27




IHOYPOYHOE INTAHUPOBAHUME
7 KIIACC

Ne

~

Tema ypoka

KosnuyecTBO 4acosB

KonTpouabHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUs

JJIeKTPOHHbIE
uupposbie
oOpa3oBareJibHbIE

pecypcebl

®du3nka — HayKa o
npupoze. SABnenus
IIPUPOJIBI

dusnueckue ABICHUI

Ou3nyecKue BeIUYUHBI U
WX U3MEpPEHUE

VYpok-uccaenoBanue
"N3mepenne TeMieparypbl
IIPYU TIOMOIIH KUKOCTHOTO
TEpMOMETpA U JaTyMKa
Temuneparypst”

MeTo1p1 HAyYHOTO
no3Hanusa. Onucanue
(bu3MYECKUX SBICHUN C
MOMOIITBIO MOJIeTICH

but6moreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue
"[IpoBepka runoTe3sl:
JAJIBHOCTD NOJETA IApUKa,
MYIIEHHOTO



https://m.edsoo.ru/ff09f72a

I‘OpI/I3OHTaJ'IBHO, TEM
Oosblie, yeM OOobIIe
BBICOTA MyCcKa"

Crpoenue BemiecTna.
OIBITHI, JTOKA3bIBAIOIINE

bubanoreka [IOK

! JIMCKPETHOE CTPOEHUE https://m.edsoo.ru/ff09fe0a
BEILIECTBA

2 JBr>xeHue yacTHil but6moreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccrnenoBanue

9 «OTBITH IO HAOTIOACHUIO
TEIJIOBOTO PaCHIMPEHHS
ra3oBy»

10 ArperatHble COCTOSTHUS
BEILIECTBA
Oco0OeHHOCTH arperaTHbIx
COCTOSIHUW BOJIBI.

1 O60061eHue no pazaeny bubnuotexa [JOK
«IlepBoHagasbHBIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BELIECTBAY
MexaHn4eCcKOe IBUKEHHUE.

12 PaBHOMEpHOE M buommorexa [IOK

https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBIXKEHUE

13 Cxopoctb. Ennnuiibr bubmuotexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacder nyTtu u BpeMeHH bubmmoreka [IOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

JABMIKCHU S

https://m.edsoo.ru/ff0a0ae4

15

Nuepuusa. Macca — mepa
UHEPTHOCTH Tell

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTH BemiecTBa.
Pacuyer maccel 1 00beMa
TeJIa O €ro INTIOTHOCTU

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopatopHas pabota
«OmnpezeneHne IIOTHOCTH
TBEPIOTO TEJIAY

18

Penrenue 3amay mo reme
"[TnoTHOCTE BemecTBa"

bubmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna kak XxapakTepucTHKa
B3aumozpelcTeud Ten. Cuna
ynpyrocTy. 3akoH I'yka

20

JIaGoparopHas pabora
«W3yuenue 3aBUCUMOCTH
pactsbkeHus (aedopmarum)
NPY>KUHBI OT
IIPUJIOKEHHON CHJIIBD)

21

[[“IBnEeHME TATOTECHUS.
Cuiia TSKEeCTH

22

CBsi3p MEXIy CUIION
TSKECTH U Maccoi Tena.
Bec Tena. Pemenue 3amau
o Teme "Cuna TsHkecTH'"

bubaunoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha JpyTrux
wiageTax. Ousnyeckue

bubmuoreka [IOK
https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4

XAPAKTCPUCTUKH TIJIAHCT

24 W3mepenue cui. bubmmorexa [IOK
JlnHamomeTp https://m.edsoo.ru/ff0al8cc

bubmoreka [IOK

2 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue qByX CHJI,

26 HaIIPaBJICHHBIX 110 OAHOU bubmuoreka [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOz#eNCTBYIOIIAS CUIT

27 Pemenue 3agad no teme
"PaBHonelicTByromas cun"

Cuna TpeHus u e€ BUIBbL.

28 TpeHue B npupoae u buomorexa [IOK
TeXHIKe https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora
«3y4yeHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJTBKCHUS

29 OT CHWJIBI JAaBJIEHUS U bubmorexa LHOK
xapaxtepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIIUXCS
ITOBEPXHOCTEN»

Pemenwne 3agaq Ha

30 OnpeesICHUE
PaBHOJEHUCTBYIOLIEN CHJIbI

31 Penrenue 3amay no remam: bu6muoreka [IOK

«Bec tenay, «I'papuueckoe
n300paKeHUEe CUIIY,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

«Cunely,
«PaBHOIEHCTBYIOMIAS CHII»

KonTponsHas padota mo
TemaM: «MexaHn4ecKoe
nBUKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe
M300paKEHHUE CUTIY,
«Cuian
JaBnenne. CriocoObl
33 yMeHbLICHHS 1 bub6moreka [IOK
https://m.edsoo.ru/ff0a20a6
YBEITUYCHHS TaBJICHUS
JlaBnenue rasa.
34 3aBUCUMOCTD JaBICHUS bu6muotexa [IOK
rasza ot o0béma, https://m.edsoo.ru/ff0a2376
TEeMIIEpaTyphbl
[Tepenava naBnenus
15 TBEPABIMU TEJIAMU, bubnuoreka [IOK
JKUIKOCTSIMM U ra3aMi. https://m.edsoo.ru/ff0a25b0
3axoH [lackans
JlaBneHue B )KUJAKOCTH U
36 rase, BbI3BaHHOE bumorexa [IOK
L https://m.edsoo.ru/ff0a2718
JIEHCTBHUEM CHIIBI TSHKECTH
Pemenue 3agad no teme
37 «JlaBeHne B KUJIKOCTH U buGmorexa LIOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH [Tackamsy
38 Coo0maronmecs: CoOCybl bubmoreka [IOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

https://m.edsoo.ru/ff0a2970

bu6muoreka [IOK

39 r i
MADABIITICCIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [Topmneson
YKHJIKOCTHBI HACOC
Atmocdepa 3emnu u
41 - bubaunoreka [IOK
p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHMS
4 Bec Bo3nyxa. bubnmuoreka [IOK
AtmocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armochepHoro
43 aBieHus. OmnbIT bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTD
arMoc(epHOro JaBiIeHus bubmoteka [JOK
44
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-aneponn.
45 ATII:/IOCCI);) Hoep aBIJ[IeHHe bubmmorexa HOK
P A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHbIX BHICOTAX
46 Pemenue 3anau no teme "
AtmocdepHoe naBieHue"
JlelicTBUE KUIKOCTH U rasza
47 Ha TIOTPY>KEHHOE B HUX buomorexa LOK
126 https://m.edsoo.ru/ff0a3276
T€J10. ApXHMeEoBa cuja
48 | JlaGoparopHas paboTta bubnuoreka [IOK

«OnpeneneHue

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970

BBITAJIKUBAIOIICH CHIIBI,
JICHCTBYIOLIEN Ha TEJIO,
MOTPYKEHHOE B JKHIKOCTHY

49

Jlabopatopnas pabota 1o
teme «HMccnenoBanue
3aBHCHMOCTH Beca Telia B
BOJE OT 00BEMa
MOTPYXEHHOMU B JKUJIKOCTh
YaCcTH TEJIa»

bubmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6muoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabora
"KonctpynupoBanue
apeoMeTpa WIn
KOHCTPYHMPOBAaHUE JIOAKH U
OIpeJICIICHUE €€
rpy30n01bEMHOCTH"

52

Penrenue 3amay no remam:
«ILlitaBanue cynoB.
BosnyxomnaBanuey,
«JlaBneHnue TBEpbIX TEIl,
JKHJIKOCTEH U Ta30B»

bubnmuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponsHas padota mo
Teme «/JlaBneHue TBepIbIX
TEJI, JKUJKOCTEH U Ta30B)

54

Mexanuueckas pabora

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3{82



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514

55

MomaocTb. EnuHUIIBI
MOIIHOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

Ypoxk-uccienoBanue
"PacyéTt MOIIHOCTH,
pa3BUBAEMOM TpHU NMOAbEME
o aectHuIe"

57

[TpocThie MEXaHU3MBL.
Prryar. PaBHoBecue cuit Ha
pbluare

58

Peryaru B Texnuke, ObITY 1
npupozae. Jlaboparopnas
pabora «MccnenoBanue
YCIIOBU paBHOBECHS
pbIyaray

0.5

bu6muoreka [IOK
https://m.edsoo.ru/ff0a478¢

59

Perenune 3agad mo reme
«YCII0BUS PaBHOBECHUS
pbryara

bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koa¢¢punment nonesnoro
JNEUCTBUSI MEXaHU3MA.
JIaGoparopHas pabora
«3mepenue KII/]
HAKJIOHHOM IIOCKOCTH»

0.5

61

Penrenue 3amay o reme
"Pabota, momHocts, KITJ1"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannueckast SHEPrus.
Kunernueckas n
OTCHLUAJIbHAS DQHEPTHs

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a3f82

63

3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YpOK-3KCIEPUMEHT 110
TeMe
"DKcepUMEHTAIbHOE
OTIpe/IeIICHIE N3MEHEHUS
KUHETUYECKOU 1
MOTEHIHAIBHON YHEPTUHN
MIPY CKAThIBAHUHU TeJA IO
HaKJIOHHOM MJIOCKOCTH"

65

KontponwsHnas pabora mo
Teme «Pabdora u
MOIIHOCTb. DHEPTHUsI»

66

PesepBHblit ypok. Pabora c
TEKCTAMH I10 TEME
"MexaHu4eckoe
nBIOKeHue"

bubmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

PesepBHbIit ypok. Pabora c
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TET,
’KHMJKOCTEH U ra3on"

bu6mnoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PezepBHslii ypok. Pabora c
TEKCTaMH TI0 TEMe
"Pabora. MomHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360

8 KUIACC

Ne KoJsimuecTBo 4acoB
JJIeKTPOHHbIE
Hara nu@posBbIe
n | Tema ypoka KonTpoJsbHbie IIpakTH4eckue
Bcero U3yYeHUs oOpa3oBareJibHbIE
/ paGoThI paGoThI
pecypcsl
11
OCHOBHBIE TIOJIOKEHUS
MOJIEKYIISIPHO- Bubnuoreka [IOK

KHHETHYECKON TCOPHHU U UX
OIBITHBIC MOATBCPIKACHUSA

https://m.edsoo.ru/ff0a5256

Macca u pa3mep aToMOB U
MOJIEKYJI

Mopnenu TBEpIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHHH BEIIIECTBA

butmoreka [IOK
https://m.edsoo.ru/ff0a540e

OOBsICHEHHE CBOICTB
TBEPIOTO, KUJIKOTO U
ra3000pa3HOro COCTOSIHHIMA
BEIIlECTBA Ha OCHOBE
TOJIOKESHHUI MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUH

Kpucrammgeckue u
amop(QHbIe Tena

bubmuoreka [IOK
https://m.edsoo.ru/ff0a5800

CMmauuBanue u
KAWL PHOCTb.
[ToBepxHOCTHOE

bu6moreka IIOK
https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

HaTsIPKECHHEC

TemnoBoe pacmmpeHue u

bubnunoreka [IOK

! CKaTue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b

2 TEeMIIEpaTypshl CO
CKOPOCTBIO TETIOBOTO
JIBHKCHUS YaCTHI]

BuyTpennss sneprusi.
9 CnocoObl U3MEHEHUS bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUHN
10 Bunel reruionepenauun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpok-KoH(pepeHIHs
"IIpakTHueckoe

1 HCIIOIb30BaHNE TETIOBBIX bubmuoreka [IOK
CBOMCTB BEIISCTB U https://m.edsoo.ru/ff0a65¢0
MaTepHaJIOB B IEJIAX
sHeprocOepekeHus "

12 KonmdecTBo TEmIoTsI. bubnunoreka [IOK
VienbHas TEI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO

13 Oananca. TermaooOMeH u bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
TEIUIOBOE PaBHOBECHE
14 | JlaboparopHas paboTa bubmmorexa [IOK

"UccienoBaHue sIBICHUA
TEII000MeHa MpH
CMEINIUBAHUH XOJIOJHOHN U

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

ropsiaeit Bojb1"

Pacuet xoamuecTBa
TEIUIOThI, HEOOXOIHMOIO

15 JUIS HArPEBaHUS Tesa 1
BBIICIIIEMOTO UM TIPH
OXJIAKICHUHN
JlaGopaTopHas pabota
16 "Onpenenenne yaeabHON bubmmorexa LOK
pei A " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA
DHeprus TOIINBA.
17 VnenbHast TEILIOTA bubmmorexa HOK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHMS
IImaBnenue u
OTBEp/ICBaHUE
18 KPHUCTAJUIMYECKUX TEII bubmmorexa LOK
p ' https://m.edsoo.ru/ff0a71d2
VnenbHast TEILIOTA
IUIaBJICHUS
JlaGoparopHas padbora
19 "On Ie) GJII;HI/IGP eJILHON bubmmorexa LHOK
pea A " https://m.edsoo.ru/ff0a72fe
TEILTOTHI IUIABICHUS JIbJA
20 [TapoobpazoBanue u bubmmorexa [IOK
koHJeHcaius. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kumienne. YnenpHas butmoreka [IOK

TEIUTIOTa MapooOpa30BaHUs
Y KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbI
KHIIEHUSI OT aTMOC(HEPHOTO

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0

JaBJICHUA

22

BnaxHnocTe Bo3ayxa.
JlabGopatopHas pabota
"Onpenenenne
OTHOCHUTEIIbHOM BIAKHOCTU
Bo3ayxa'"

butmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3aJ1a4 Ha
OIpPEACICHUC BIIAXKHOCTHU
BO31yXa

24

[MpuHIUIB paObOTHI
TEIUIOBBIX JBUTATEICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CTOpaHWsI

25

KII/ TermoBoro
nBurarens. TerioBbie
ABUTATCIN U 3al11UTa
OKPYKAIOLLIEH CPEbI

bubnmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U
IIPEBPALLCHUS DHEPIUU B
TCIUIOBBIX MPOHeCCax

27

IToxroroBka K
KOHTPOJIbHOU paboTe 110
teMe "TenoBrlie IBJICHUS.
N3menenune arperaTHbIx
COCTOSIHUM BemecTna"

bubnunoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponpHas pabora 1o

bubmuoreka [ITOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628

TeMe ""TeIIoBLIE IBJICHUS.
N3menenune arperaTHbix
COCTOSIHUH BenecTna'

https://m.edsoo.ru/ff0a86ae

29

Onekrpusanus Tei. JBa
POz MEKTPUIESCKUX
3apsiIoB

30

VYpok-uccnenoBanue
"OnexTpuzanus Tein
MHIYKLIUEN U IIPU
CONPUKOCHOBEHUU"

31

Bzaumoneiictsue
3apsKEHHBIX TeJ. 3aKOH
Kynona

bubmuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUYECKOE TTOJIE.
HampsixenHocts
IEKTPUUECKOIO IOJIA.
[IpuHnun cynepno3unun
WIEKTPUUECKUX TOJIEN

bu6moreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpruyeckux
3apsAA0B. DJIEMEHTAPHBIN
3apsn. CTpoeHue atoma

34

[IpoBogHMKM U
JTUDJICKTPUKHU. 3aKOH
COXpaHEHUS
JJIEKTPUYECKOT0 3apsijia

bu6moreka IIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amaq Ha
MIPUMEHEHUE CBOMCTB

bubnunoreka [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae

OJICKTPUUYCCKUX 3aps10B

DNEeKTPUYECKUHN TOK,
YCJIOBHSI €10

36 CYIIIECTBOBAHMS. bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
Hctounuku
MEKTPUUECKOTO TOKA

37 JleficTBHSI STIEKTPUIECKOTO bubnunoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue

13 " JleiicTBHE IEKTPUUECKOTO 1
T10JIsl HA IPOBOJIHUKH U
JIMAJIEKTPUKHU"

DNEKTPUYECKUI TOK B
39 MeTaIax, JKUIKOCTIX U Enbmrorexa LOK
’ https://m.edsoo.ru/ff0a9838
raszax

40 DnekTpuyecKas Lenb U e€
COCTABHBIE YaCTU
Cuna toxka. JlaboparopHhas

41 pabota "U3mepenue u 0.5 bubmmorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
pEeryJlIMpOBaHUE CUJIbI TOKA
DNEKTPUIECKOE
HarpsbkeHue. Boistmerp.

4 Jlabopatopnas pabota 0.5 bubmotexa [IOK
"N3mepenue u https://m.edsoo.ru/ff0a9%¢14
peryimpoBaHue
HanpspkeHus"

43 ConpoTHUBIICHHE bubnmoreka [IOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4

MPOBOIHUKA. YIEIbHOE
COTNPOTUBJICHUE BEIIECTBA

https://m.edsoo.ru/ff0aa738

44

JlabGopatopHas pabota
"3aBUCUMOCTD
EKTPUYECKOTO
COIIPOTHBIICHHS
IPOBOJIHUKA OT €T0 JJIMHBI,
IUIOINAN MOTIEPEYHOTO
CEYeHMs U Marepuaia"

butmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIs yJacTKa ey

butmoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlaGoparopHast pabota
"UccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA,
UIYLIETO YEPE3 PE3UCTOP,
OT CONPOTUBJICHUS
pe3ucTopa M HapsHKEHUS
Ha pe3ucTope”

bubmoreka IIOK
https://m.edsoo.ru/ff0aa04e

47

IlocinenoBarennrHOE U
rapajuieTbHOE COCTMHECHHUS
MIPOBOJTHUKOB

48

Jlaboparopnas pabota
"ITpoBepka npaBuia
CJI0KEHUS HaNPSHKEHUN
IIpH NOCJIEI0BATEIbHOM
COEJMHEHUH JIBYX

bubnmoreka [IOK
https://m.edsoo.ru/ff0aaas58



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

pe3ucTopoB”

Jlabopatopnas pabota
"[IpoBepka npaBuia 1jist

49 CHJIBI TOKA TIPH bubmorera [JOK
p https://m.edsoo.ru/ff0aadle
napasuieJIbHOM
COEIMHEHHNH Pe3UCTOpPOB"
Pemenue 3amad Ha
puMeHeHne 3akoHa OMa bubnmoreka [IOK
50
IUIA pa3IndHOro https://m.edsoo.ru/ff0aaf8a
COCJIMHEHMS TPOBOJIHUKOB
PaboTa 1 MOIIIHOCTE
51 3JIEKTPUYECKOTO TOKA Enbmaorexa LOK
p ) https://m.edsoo.ru/ff0ab124
3akoH [xoyns-Jlenna
JlabopatopHas pabota
5) "Omnpenenenue paboTH U bubmmoreka [IOK
MOIIHOCTH JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEKTPUYECKHE LIETTH U
noTpeduTeNnu
53 SJIEKTPUYECKOI SHEPTUU B buGmorexa LIOK
p P https://m.edsoo.ru/ff0ab660
onITy. KopoTkoe
3aMbIKaHHE
54 | IloxroroBka k bubnuorexa LHOK

KOHTPOJIbHOU paboTe 1o
TeMe "DNEeKTPUYECKUe
3apsibl. 3apsKeHHBIC Tea
U UX B3aUMOIEHUCTBUS.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e

ITocTostHHBIM
MEKTPUUECKUN TOK"

55

KonTpomnsHas padota mo
TeMe " DIeKTPUIECKUE
3apsbl. 3apsKEHHbIE Tea
U UX B3aUMOJICHCTBUSA.
[TocTosiHHBIIM
AIEKTPUYECKUN TOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MATHUTEI, HX
B3aUMOJIEHICTBUE

57

Ypoxk-uccienoBaHue
"N3yuenue nosnei
NOCTOSSHHBIX MAarHUTOB"

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarunutHOe none.
MarauTHoe 1oJjie 3eMJIH U
€ro 3HaYCHHUE IS KU3HU
Ha 3emie

bubmuoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.
MarunuTtHoe 1one
ANEKTPUUECKOTO TOKA
MarnutHoe 1oie KaTylIKH
C TOKOM

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac1d2

60

[Ipumenenue
AIIEKTPOMArHUTOB B
texHuke. Jlaboparoprast
pabora "UzyueHue
JEICTBHUSI MATHUTHOTO TOJISI

0.5

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



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0abea8

Ha IIPOBOJHUK C TOKOM"

61

DNEKTPOJIBUTATENb
MTOCTOSIHHOTO TOKA.
Hcnons3zoBanue
AIIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONUCTBAX
U Ha TpaHCHOpTE.
JlabGopaTopHas pabota
"KoncTpyupoBanue u
U3y4YCHHUE pabOThI
IeKTpoABuUraress”

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

62

OmnbiTel Papajes. 3akoH
ANEKTPOMArHUTHOM
uHaykiuu. [pasuiio Jlenna

63

DJeKTporeHeparop.
Crioco6b! mostyueHust
WIEKTPUUECKON IHEPTHUH.
DJNEeKTpOCTaHIIMU Ha
BO300HOBIIIEMBIX
HCTOYHHUKAX YHEPTUU

64

IloaroroBka x
KOHTPOJILHOW paboTe 1o
Teme "DIeKTpUuecKue u
MarHHUTHBIE SIBIECHUA"

65

KontponpsHas pabora no
Teme "DIeKTpUIecKHue 1
MarHuTHbIE sIBICHUS"

bubnunoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac86c

PesepsHblit ypok. Pabora ¢
66 TEKCTAMH 110 TEME
"TensoBbie sBICHUS"

bubnunoreka [IOK
https://m.edsoo.ru/ff0accSe

PesepsHblit ypok. Pabora ¢
7 | TeKCTaMmH 1o Teme
"TTocTosHHBII

AIIEKTPUUECKUN TOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

PesepBHbIii ypok. Pabora ¢
68 TEKCTAMH IO TEME
"MarauTHele IBiIcHAA"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

N KoJsimuecTBo yacos DJIeKTPOHHBIE
[
[Mara uuppoBbIe
n/ Tema ypoka KonTposbHbIe IIpakTnyeckue
Bcero U3yYeHUs oOpa3oBareJibHbIE
1| padoThI padoThI
pecypchbl

MexaHnudeckoe ABMKEHUE. )
MarepuanbHasi TOUKa
Cucrema oTcyera. bubmoreka [IOK

2 OTHOCUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXAHUYECKOTO JIBMKCHUS 4

bubnuoreka [IOK

PaBHOMEpHOE

3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJTMHEHHOE JIBYDKECHUE .
Hepasnomepnoe

4 MPSIMOJIMHEHHOE ABIKEHUE. |
Cpennsisi © MTHOBEHHas!
CKOpOCTb
[Ipsmonuneiinoe bubmmoreka [IOK

5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBMOKEHHE. YCKOPCHHE 4
CxopocCTh NPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO 1
nBkeHust. ['paduk ckopocTH

7 JlabopatopHas pabota 1 1 bubnmorexa [IOK
"OnpeneneHue yCKOpeHus https://m.edsoo.ru/ff0adbl
TeJIa IPU PABHOYCKOPEHHOM 8



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

ABHWXKCHUU 110 HaKHOHHOﬁ
mIockoctu"”

CB00OOIHOE IaieHuE TeIl.

8
Omnpitel [Nanunes
PaBHOMEpHOE ABMKEHME 1O
okpyxxkHoctH. [lepuoa u bubmorexa [JOK
9 4acToTa OOpaIieHusl. https://m.edsoo.ru/ff0ael7
JluHeliHas W yriioBas 6
CKOpOCTH
10 LentpocTpemMuTenbHoOe
YCKOPEHHE
IIepse1it 3akoH HproTOHA. bubmorexa HOK
11 https://m.edsoo.ru/ff0ae61
Bexkrop cuisl )
Bropoii 3axon Herorona. bubmorexa HOK
12 . https://m.edsoo.ru/ff0ae72
PaBHozeicTBYIOIIAS cuta a
Tperuii 3akoH HeroTOHA. bubmorexa HOK
13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui )
Pemenwne 3agag Ha bubnuoreka [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HproToHa c
bubmoreka [IOK
15 . I
Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anaq no reme
«Cuna ynpyroctm
17 JlabopartopHas paboTa bubmmoreka [JOK



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

«Ornpenenenue KeCTKOCTH

https://m.edsoo.ru/ff0ace2
8

TIPY>KUHBI 8
bubmuoreka [IOK

18 Cia TpeHus https://m.edsoo.ru/ff0af738

19 Pemenwne 3agad mo teme bubnmoreka [IOK
«Cuia TpeHus» https://m.edsoo.ru/ff0afa26
JIaboparopHast pabota

20 "Onpenenenue bubmmoreka [IOK
K03((UIEHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIbXKEHUS"
Pemenue 3agau no teme

21 "3akonsl HeroTona. Cuia Bubmuorexa LIOK
ynpyroceti. Cina Tperis” https://m.edsoo.ru/ff0afb8e
Cuna TSKEeCTH U 3aKOH

) BCEMHUPHOI'O TATOTEHUSI. bubmmorexa [JOK
YckopeHnne cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaJICHUs
Ypok-koH(pepeHITHs
" JIBuKEHUE TEJl BOKPYT

23 rpaBUTAIMOHHOIO LIEHTPA
(Conneunas cucrema).
l"anaktukn"
Penrenue 3anmay mo reme

24 "Cuna TSKECTH U 3aKOH bubmmorexa [JOK
BCEMHDHOTO TATOTeHHA" https://m.edsoo.ru/ff0af5{8

25 IIepBas kocMuUecKas bubmmnoreka [IOK

CKOPOCTb. HeBecomocTs 1

https://m.edsoo.ru/ff0af33c¢



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

Meperpy3Ku

PaBHOBeCHE MaTepruaIbHON
TOYKH. AOCOTIOTHO TBEPI0E

bubmoreka [IOK

26 Telo. PaBHOBeCf/Ie TprHOFO https://m.edsoo.ru/ff0afe36
TeJNa ¢ 3aKpPeIUIEHHOI 0ChIo
BpaIieHus

7 MowmenT cuibl. [{entp
TSIKECTH
Pemienue 3amau o teme bu6mmoreka [JOK

28 "MomeHT cuiibl. LleHTp https://m.edsoo.ru/ff0b02b
TSDKECTH" 4
[ToaroroBka Kk KOHTPOJIBLHOU

bubmoreka [IOK

29 padore o Teme https://m.edsoo0.ru/ff0b040
"MexaHn4decKoe OBMKECHUE. 2
Bsaumogpeiictsue ten" -
KontponwsHnas pabora o
TeMe "MexaHndyeckoe bubmorexa HOK

30 . https://m.edsoo.ru/ff0b06e
nBKeHue. Bzaumonericteue .
Ten" -
Nmmnynsce Tena. Ummymnse

31 CUJIBL. 3aKOH COXpaHEHUs bubnuorexa [IOK
UMITYyJbCa. YIIPYTroe U https://m.edsoo.ru/ff0b07fa
HEYNPYToe B3auMOJICHCTBHE
Pemenwue 3agad mo teme Bbubnuoreka [IOK

32 "3aKOoH COXpaHEHHUs https://m.edsoo.ru/ff0b096
uMmnynbca" c

33 Ypok-koH(pepeHIHs



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36

"PeakTHBHOE IBMKEHHE B
PUPOJIE U TEXHUKE"

Mexanuueckas pabora u

bubmuoreka [IOK

34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTh A
bubnunoreka [IOK
PaGora cuiibl TSXKECTH, CUTTBI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaboparopHas pabora
«Onpenenenune padoThl CHIIbI
36 TPEHHSI IPU PABHOMEPHOM
JBUKCHHUH TEJIA 110
TOPU30HTAIBLHOM
TTOBEPXHOCTH)
37 CBs13b SHEPTUH U PaOOTHI.
[ToTeHumanbpHas YHEPrus
Kunernueckas dHEPTrHUs. Bubmmoreka LHOK
38 Teopema 0 KHUHETHYECKOU https://m.edsoo.ru/ff0b0c3
SHEPTHU 2
19 3aKOH COXpaHEHHS YHEPTUU B
MEXaHUKe
JlabGopaTopHas pabota
40 «3yuyeHue 3akoHa Bubmmorexa LIOK
Y4 https://m.edsoo.ru/ffOb12fe
COXpaHEHUS DHEPTUM»
bubnuoreka [IOK
KonebarenpHOE ABMKEHUE U
41 https://m.edsoo.ru/ff0b185
€r0 XapaKTePUCTHKHU o
42 3aryxaroime KojeOaHus. bubanoreka [IOK



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84

BoinyxaeHHble koneGaHusl.
Pe3onanc

https://m.edsoo.ru/ff0b20f
0

43

MaremaTnueckuii u
NIPYKUHHBIN MasiTHUKH

44

Ypok-uccienoBanue
«3aBUCHUMOCTb MTEpUOIA
KOJ€0aHHuM OT KECTKOCTH
TIPY>KUHBI M MACCHI TPy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197

a

45

[IpeBpaiienue sHeprun Npu
MeXaHHUYECKUX KoJIeOaHMsIX

46

JlaboparopHast pabota
«OmnpeneneHne 4acToThl U
neproaa Konebanuii
NPYXKHHHOTO MasiTHUKa»

bubnunoreka [IOK
https://m.edsoo.ru/ff0blae
c

47

JIaboparopHast pabora
«I[IpoBepka HE3aBUCUMOCTH
repuojia KojiebaHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT
Macchl rpy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197
a

48

MexaHnduecKnue BOITHEI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IponosnbHbIE N
TIOTIEPEYHBIE BOJTHBI

bubnunoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-KoHpepeHIHs
"MexaHN4UeCcK1e BOJIHEI B
TBEPIIOM TeEJeE.
CelicMrU4YeCcKHe BOJHBI"



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

50

3Byk. PacnipocTpanenue u
OTpa)KEHHUE 3BYKa

51

Ypoxk-uccienoBaHue
"HaOirogenue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pE30HaHC

53

VYpok-KoHpepeHIHs
"Vierpa3Byk U HHGPa3BYK B
IIPUPOJIE U TEXHUKE"

bubnaunoreka [IOK
https://m.edsoo.ru/ff0b23¢
a

54

[ToaroroBka Kk KOHTPOJIBLHOU
pabote mo Teme "3aKOHbBI
coxpaHeHusl. MexaHuueckue
Kos1€0aHusA ¥ BOJHEL"

bubmoreka [IOK
https://m.edsoo.ru/ff0b25f
0

55

KontponwsHnas pabora o
TeMe "3aKOHBI COXPaHEHHUS.
MexaHnuveckue KoneOaHus u
BOJTHBI"

56

DIIEKTPOMArHUTHOE TIOJIE.
SHGKTPOMaFHI/ITHI)IG BOJIHBI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b2ab
e

57

CaoiicTBa
AIIEKTPOMArHUTHBIX BOJIH

58

VYpok-koudepennus "llkana
BJIGKTpOMaI‘HI/ITHBIX BOJIH.
Wcnonp3oBanne

bubnunoreka [IOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

ANEKTPOMArHUTHBIX BOJIH
JUIA COTOBOM CB3H"

Ypoxk-uccienoBaHue
"N3ydeHue cBOMCTB

bubnaunoreka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2¢6
MIOMOIIBI0 MOOWILHOTO c
tenedona'
Penrtenue 3amay Ha
60 oTpeseNeHNe YaCTOThI U
JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DNeKTpOMarHuTHAs MPUPOA bubnmoreka [JOK
61 cBera. CKOpOCTh CBETa. https://m.edsoo.ru/ff0b31d
BonHoBBIE CBONWCTBA CBETA 0
Hctounuku ceera.
. bubmuoreka [IOK
[IpssmMonuneitHOE
62 https://m.edsoo.ru/ff0b365
pacrpocTpaHeHHE CBETA. g
3armenust Connua u JIyHel -
3aKOH OTpaKeHUsI CBETA.
bubmuoreka [IOK
3epkaina. Pemenue 3a1a4u Ha
63 https://m.edsoo.ru/ff0b38¢
MIPUMEHEHHUE 3aKOHA 4
OTpayKeHHs CBETA -~
bubmoreka [IOK
[Ipenomnenue ceera. 3aKoH
64 https://m.edsoo.ru/ff0b3ae
MIPEIOMJICHUS CBETa .
65 [TonHoe BHyTpeHHEE bubmuoreka [JOK

OTpa’XCHUEC CBCTA.

https://m.edsoo.ru/ff0b3¢c5

¢



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

Hcnonw30Banue MoaHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKNX CBETOBOIAX

Jlabopatopnas pabota
"UcciaenoBanue
3aBUCUMOCTH yTJIa

66
MIPEIOMJICHHUST CBETOBOTO
Jyda OT yIia MaJIicHus Ha
rpaHuile "Bo31yx-cTeksio""
VYpok-koH(pepeHIT
" cnonp30BaHKE ITOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/BI,
OITHKOBOJIOKOHHAS CBS3L"
68 JIunzel. OnTHyeckas cusia bubmmoreka [IOK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢
. bubnaunoreka [IOK
[Toctpoenue n300pakeHuil B
69 https://m.edsoo.ru/ff0b444
JINH3aX )
JlaGopatopHas pabota
" bubmuoreka [IOK
Omnpenenenne GOKYyCHOTO
70 N https://m.edsoo.ru/ff0b420
PacCTOSIHUS M ONITUYECKOM p
CWJIBI cOOMparomei JIMH3b!1" -
Ypok-koH(pepeHius bubnuorexa [IOK
71 "OnTHYecKre TUH30BbIE https://m.edsoo.ru/ff0c0a?
npubops"” e
72 I'ma3 kak onruueckas bu6mmoreka [JOK

https://m.edsoo.ru/ff0b468



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

cucTeMa. 3peHune

I+~

73

VYpok-koHpepeHuus
"leexTnr 3penns. Kak
COXpaHUTh 3peHue"”

74

Pasnosxenue 6e10ro cBeTa B

cnektp. OnbiTel HproTOHA.
CrnoxeHue CreKTpaJbHbIX
1BeTOB. Jlucnepcus cBeTa

bubmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGopatopHas pabota
"OnBITHI O PA3JIOKEHUIO
6eroro cBera B CIIEKTpP U
BOCIIPHUATHIO L[BETa
MIPEAMETOB MPU UX
HaOIIOZICHNH uepe3
1IBETOBBIEC (QMIIBTPHI"

bubanoreka [IOK
https://m.edsoo.ru/ff0c0e2
a

76

VYpok-npaktukym "BonHoBbIe
CBOMCTBA CBETA: TUCIIEPCHS,

uHTepdepeHIus u
mudpaxis”

77

Omneitel Pe3epdopaa u

ITa”HCTapHas MOACIIb aTOMa

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c12a
8

78

[Tocrynarst bopa. Monens
aroma bopa

79

Hcnyckanue u nomoueHue

cBeTa aroMoM. KBaHTBI.
JIunenyarele COEKTPBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0c144
c



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684

YpOoK-TIpaKTHKYM bubnuorexa [JOK
80 "HabnroneHue crieKTpoB https://m.edsoo.ru/ff0c155
UCTITyCKaHUs" 0
bubmuoreka [IOK
81 PaanoakTuBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c167
2
bubmoreka [IOK
CrpoeHue aTOMHOTO siIpa.
82 https://m.edsoo.ru/ff0c18a
Hyxnonnas monens .
bubnaunoreka [IOK
PagnoaxktuBHbie
83 https://m.edsoo.ru/ff0clal
npeBpaieHus. M3oromnsl 4
Pemenue 3amau mo teme: bubnunoreka [IOK
84 "PagunoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npeBpateHus’" a
85 [lepuon nosypacnasa
Ypoxk-koHpepeHuus
" P dep bubnuoreka [IOK
PannoakTuBHbBIE U3TYICHHSI
86 https://m.edsoo.ru/ff0c212
B IIPUPOJIE, METUITUHE, 6
TeXHUKE" -
SnepHble peakiuy. 3aKOHbI bubnuorexa [IOK
87 COXpaHEHMS 3apsiI0OBOTO U https://m.edsoo.ru/ff0c1cS
MacCOBOT'O YHCET 8
DHeprus CBsA3M aTOMHBIX bubmorexa [JOK
88 sep. CBa3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTUU a
29 Pemmenue 3amau mo Teme

"SI nepubie peakuyn'



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

90

Peaknun cunTe3a u nenenus
sanep. Uctounuku sHepruu
CoiHna u 3BE31

bubnuoreka [IOK
https://m.edsoo.ru/ff0c1e8
8

91

VYpok-koH(pepeHuus

"SI nepHas sHepreTUKa.
JleficTBHSI paInOaKTUBHBIX
W3ITyYeHUN Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"OeKTPOMarHuTHOE IOJIE.
DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBEI€ siBeHUSA"

bubmoreka [IOK
https://m.edsoo.ru/ff0c223
e

93

KontponwsHnas pabora mo
Teme "DIeKTPOMarHuTHOE
noJie. DIEKTPOMAarHUTHbIE
BosiHbl. KBaHTOBEIE sIBIEHHS"

94

IToBropenue, 0600IIEHHE.
JlabopartopHbie pabOTHI IO
Kypcy "B3aumoneiictsue

Ten"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c245
a

95

[ToBropenue, 0600IIEeHHE.
Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a7[a4 [0 TEME
"TennoBeie ponecch”

bubnuoreka [IOK
https://m.edsoo.ru/ff0c257
2

96

[ToBropenwue, 0600IIEeHHE.
Pemienue pacueTHbIX U

bubanoreka [IOK
https://m.edsoo.ru/ff0c2a2
2



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

Ka4EeCTBEHHBIX 3a71a4 110 TeME
"KII/ TerioBbIx
aBuraresien”

[ToBTOpenue, o6oOLIeHHE.
Pemenne pacyeTHBIX U

bubnunoreka [IOK

97 1 https://m.edsoo.ru/ff0c2b3
Ka4eCTBCHHBIX 33J1au 110 TeMe 0
"KI1/] snexkTpoycTaHoBOK" -
[ToBTOpenue, 0600mICHHE. bubnmorexa [IOK

98 JlaGopatopHbie pabOTHI IO 1 1 https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBbI€ sIBJICHUS" 2
IToBropenue, 06001IeHHE.
PabGota ¢ Tekctamu 1o Teme bubmorera HOK

99 1 https://m.edsoo.ru/ff0c2d6
"3aKOHBI COXpPAHEHNUS B .
MeXaHuKe" B
[ToBropenue, 06001IIEHHE. bubmmorexa [JOK

100 | PaGora ¢ TekcTamu 1Mo Teme 1 https://m.edsoo.ru/ff0c2e8
"Kosiebanwst 1 BOJTHBI" 2
[ToBTOpenue, o6o0IICHHE. bubnuoreka [IOK

101 Pabora ¢ Tekcramu 1o Teme 1 https://m.edsoo.ru/ff0c304
"CBeTOBBIC SIBIICHHS" 4
[ToBropenwue, 0600IIEHHE.

102 Pabora ¢ TekcTamu 1o Teme |
"KBanroBas u sinepHast
¢uznka"

OBIIEE KOJIMYECTBO YACOB 102 7

I10 ITPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA
[Tepbiikun U. M., IBanoB A. 1.®@u3uka. ba3oBeiii ypoBeHnsb. 7 kiacc. M:

[Ipoceemenue
[Teppiukun U. M., UBanoB A. N.®u3uka.8 kiacc.M.: IIpocsenienue

Kabapaun O.®. ®usuka.9 kinacc.M.: [Ipocserienue

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

|

HHUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PO
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